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EDITORIAL

Somnul nostru cel de
toate noptile

Motto:
,Somnul pare a fi modalitatea cea mai eficace de
restaurare a functiilor psihosomatice ale organis-
mului.”

(Matthew P. Walker)

Autorul citatului alaturat, Matthew P. Walker, fost profesor
de psihiatrie la Harvard, in prezent - profesor de neurostiinte
la Berkeley si directorul laboratorului de somn si neuroima-
gisticd de la universitatea californiana, reuseste sa rezume, in
doar cateva cuvinte, un subiect cu implicatii foarte importante
pentru publicul larg. Pana la urma, cate aspecte ale vietii coti-
diene reprezintd un interes de importanta identica pentru me-
dic si pentru pacientii sdi? Subiectul ,somn” raspunde perfect
la aceasta intrebare. Fiziologia si fiziopatologia somnului sunt
si au fost subiecte de interes pentru cercetdtori, dar si pentru
clinicieni, psihologi, antropologi si psihiatri.

Somnul e considerat un element esential In refacerea
functiilor vitale. Perioada de somn e una anabolica pentru toa-
te sistemele organismului. Suprematia parasimpatica din tim-
pul somnului oferd organismului o valoroasa perioada de rela-
xare si pauza in multe din functiile sale. Un somn eficace reface
capacitatea de memorizare, creste nivelul atentiei si reduce,
intr-o buna masurg, gradul de anxietate. Mai mult, unele studii
indica influenta pozitiva a somnului asupra activitatii sistemu-
lui imunitar si asupra procesului de vindecare a plagilor.

Interesant e felul cum a evoluat societatea umana in ceea ce
priveste somnul. In era preistorici, individul dormea de cateva
ori pe zi, cele 24 de ore erau iImpartite In mai multe perioade
de activitate, intrerupte de alte perioade de somn. Pe parcurs,
notiunea de somn postprandial, asa-numita siesta sau schlafst-
unden, a devenit un fenomen curent, individul Intrerupandu-
si activitatea la mijlocul zilei cu scopul de a recupera forta de
munca si abilitatea de a continua sa lucreze pana mai spre sea-
rd. Un studiu relativ recent demonstra chiar un fapt oarecum
neasteptat: somnul postprandial reduce in mod semnificativ
pericolul insuficientei coronariene.

Epoca moderna, de dupa al Doilea Razboi Mondial, a
schimbat cu desavarsire modul in care era tratat somnul ca
mijloc eficace si obligatoriu In vederea asigurarii continuitatii
activitatii cotidiene. Asa-numitii workaholici, suferind de o
cumplita dependentd de munca, nu mai respecta sfantul prin-
cipiu al odihnei obligatorii. Ziua de munca se prelungeste, nu-
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EDITORIAL
Our sleep of all nights

Motto:
,Sleep seems to be the most effective way to restore
the body’s psychosomatic functions.”

(Matthew P. Walker)

The author of this quote, Matthew P. Walker, former profes-
sor of psychiatry at Harvard, currently - a Berkeley neurosci-
ence professor and director of the Sleep and Neuroimaging
Laboratory at Californian University, manages to sum up in a
few words, a subject with great implications for the general
public. After all, how many aspects of everyday life are of equal
importance to the doctor and his patients? The subject “sleep”
perfectly answers this question. Physiology and sleep patho-
physiology are and were subjects of interest to researchers,
but also to clinicians, psychologists, anthropologists and psy-
chiatrists.

Sleep is considered an essential element in restoring vital
functions. Sleep is an anabolic one for all body systems. Para-
sympathetic supremacy during sleep, provides the body with a
valuable period of relaxation and rest in many of its functions.
Effective sleep restores memory capacity, increases atention
and reduces the degree of anxiety. Furthermore, some studies
shows the positive influence of sleep on immune system acti-
vity and on the wound healing process.

Interesting is the way, how human society has evolved in
terms of sleep. In the prehistoric era, the individual slept seve-
ral times a day, the 24 hours were divided into several periods
of activity, interrupted by other periods of sleep. Alon the way,
the notion of sleeping after the luch, the so-called siesta or
schlafstunden, has become a current phenomenon, the indivi-
dual interrupting his activity in the middle of the day, in order
to recover the workforce and the ability to continue working
until evening. A relatively recent study even demonstrates a
rather unexpected fact: sleeping after lunch reduces signifi-
cantly the risk of coronary insufficiency.

The modern era, after the Second World War, completely
changed the way sleep was treated as an effective and bin-
ding, means to ensure the continuity of everyday work. The
so-called workaholics, suffering from a terrible dependence
on work, no longer respects the holy principle of compulsory
rest. The working day is prolonged, the number of hours of



6]

marul orelor de somn scade, dar, de cele mai multe ori, efectul
obtinut e contrar asteptarilor: eficacitatea activitatii diminu-
eaza evident, iar pretul platit pentru acest fel de viata devine
uneori prea ridicat si periculos. Statisticile indica o proportie
inalta (30-35%) din adultii epocii moderne care sufera de
lipsa cronica de somn. Aceasta stare de fapte continua si in
ziua de azi, In multe parti ale lumii, In multe intreprinderi si
institutii medicale.

Nu pot sa nu-mi aduc aminte de un celebru chirurg israe-
lian care, observandu-si rezidentii strecurandu-se pe usa din
spate a sectiei in jurul orei 7 seara, 1i oprea intrebandu-i, in
mod cinic, dacd lucreaza doar o jumatate de norma. Si ma simt
obligat s amintesc aici celebra definitie ironica a anestezistu-
lui: un medic pe jumatate adormit (adic3, extenuat si aflat sub
influenta vaporilor anestezici) langa un pacient pe jumatate
treaz (adica, insuficient anesteziat si supravegheat).

Aceasta discutie conduce, inevitabil, la subiectul garzilor
efectuate de medicii de spital. Aceasta tema e spinoasa, du-
reroasa si necesita nu numai dezbateri, dar si masuri pentru
a transforma garda intr-o activitate acceptabilad si mai putin
daunatoare pentru medic si pentru pacientii sai.

In vremuri nu foarte indepartate, pe cele doud parti ale
Atlanticului, activitatea internului de spital presupunea per-
manenta sa prezentd la locul de munca (de unde si nume-
le functiei), el aflandu-se la dispozitia sectiei, a camerei de
gardd sau a salii de operatii 24 de ore din 24. E adevarat,
functia de intern era apanajul varstei tinere, dar, treptat, ide-
ea accesibilitatii medicului dedicat muncii de spital si-a gasit
un loc de cinste si in activitatea specialistului, aflat la apogeul
carierei sale profesionale. De exemplu, practica garzilor duble,
de sfarsit de saptamang, a existat si inflorit vreme de zeci de
ani siinca se mai gasesc, pe ici pe colo, reminiscente ale acestei
practici incorecte.

Dar, chiar in conditii ,ideale”, care, de fapt, nu au nimic in
comun cu necesitatea de a respecta perioadele de odihna ale
medicului, acesta e privat, in cele mai multe cazuri, de perioa-
de, chiar scurte, de somn neintrerupt.

Inutil a accentua ca, in aceste conditii, accesul medicului la
perioade de relaxare si somn era (inca este) extrem de limitat.
Ba, mai mult, frecventele intreruperi ale unor scurte perioa-
de de somn din cauza multiplelor chemari pentru a rezolva
situatii urgente, agraveaza si mai mult starea de lucruri.

Studii efectuate pe medici rezidenti au indicat, fara drept
de apel, o situatie periculoasa pentru pacientul aflat sub ingri-
jirea unui medic extenuat. Afectarea atentiei si a memoriei duc
la greseli de discernamant clinic si de reducere semnificativa a
indemanarii profesionale a medicului aflat in picioare, la locul
de munc3, zeci de ore in sir. incercirile, de multe ori foarte
reusite, de a mari semnificativ suma de plata pentru orele de
garda, au ca efect (asteptat!) inrobirea medicului dornic sa-si
completeze venitul lunar, adica cresterea numarului de garzi
lunare sau sdptamanale, In detrimentul starii sale de sanatate,
cu un clar pericol si pentru pacientul aflat in ingrijirea sa. De
aici pana la efectele negative de lunga durata ale privarii de
somn nu e decat un pas.

Dependenta de alcool si de droguri e doar unul din gravele
aspecte ale supraincarcarii programului de lucru al medicului.

sleep decreases, but most often the effect is contrary to expec-
tations: the effectiveness of the activity diminishes obviously,
and the price paid for this kind of life is sometimes too high
and dangerous. Statistics show a high proportion (30-35%) of
modern-day adults suffering from chronic sleep deprivation.
This state of facts continues today in many parts of the world,
in many businesses and medical institutions.

I remember a famous Israeli surgeon who, observing his
residents slipping on the back door of the section around 7
o’clock, stopped them by asking them cynically if they only
worked half a dozen norm. And I feel obliged to recall here
the famous ironic definition of the anesthetist: a half-slee-
ping physician (i.e., exhausted and under the influence of an-
esthetic vapor) next to a half-awake patient (i.e, insufficiently
anaesthetized and supervised).

This discussion, inevitably leads to the subject of guards
made by hospital doctors. This theme is thorny, painful and
requires not only debates, but also measures to turn the guard
into an acceptable and less harmful activity for the physician
and his patients.

In not far away times, on both sides of the Atlantic, the
hospital’s internship assumed its permanent presence at
the workplace (hence the name of the function), being at the
disposal of the department, the guard room or the operating
room - 24 hours a day. It is true, that the resident’s function,
was the aptitude of the young age, but gradually, the idea of ac-
cessing of the doctor for hospital work, has also found a place
of honor in the work of the specialist at the height of his pro-
fessional career. For example, the practice of double guards, at
the end of the week-end, has been blooming for decades, and
there are still reminiscences of this incorrect practice.

But even under “ideal” conditions, which in fact have no-
thing in common with the need to respect the doctor’s rest pe-
riods, it is in most cases private, even short, of uninterrupted
sleep.

Needless to emphasize that, under these conditions, the
doctor’s access to relaxation and sleep, was (is still) extremely
limited. Moreover, frequent interruptions of short sleep peri-
ods, due to multiple calls to resolve urgent situations, further
aggravate the situation.

Studies conducted by resident doctors have indicated, wi-
thout right of appeal, a dangerous situation for the patient
under the care of an exhausted physician. Affecting attention
and memory, lead to clinical misconceptions and significant
decrease in the professional skills of the standing up physici-
an, at the workplace, for dozens of hours. The attempts, often
very successful, to significantly increase the payment amount
for on-call time, have the effect (expected!) of the willing the
doctor who wants to supplement his monthly income, mea-
ning the increase in the number of monthly or weekly guards,
to the view of his health condition, with a clear danger to the
patient in his care. From here, to the long-term negative effects
of sleep deprivation, is just one step.

Alcohol and drug addiction, is just one of the serious as-
pects of overloading the doctor’s work schedule. Many guild



Multi colegi de breasla si-au exprimat nu o data dorinta de a
inceta fumatul, dar s-au aflat in fata unei situatii in care con-
tinua activitate 1n spital, trezirile frecvente in timpul garzii si
lipsa de somn i-au impiedicat s-o faca.

Anumite studii indicd asocierea dintre lipsa de odihna si
aparitia sindromului depresiv, cu cunoscutele sale efecte ne-
gative.

Stresul profesional si asa-numitul sindrom burn out (ca-
racterizat prin completa lipsa de satisfactie profesionala si
dorinta de a parasi domeniul de activitate), reprezinta alte
doud, nu mai putin grave, fenomene secundare ale privarii de
somn.

in mod cu totul paradoxal, societatea nu e unanima in ceea
ce priveste importanta somnului pentru prezervarea unei
stari normale de sanatate. Opinia, dupa care somnul ar fi, de
fapt, o imensa pierdere de timp, inca predomind in anumite
cercuri socioeconomice, care ignora tot ce s-a studiat si obser-
vat din punct de vedere stiintific de-a lungul ultimelor decade.
Sinu e de mirare ca celebrul Benjamin Franklin era de parere
ca toti vom avea timp sa ne odihnim... in mormant!

Am mai amintit, la aceasta rubrica, initiativa israeliana
care obligd, prin lege, administratia spitalului de a oferi medi-
cului minimum doua ore de somn in timpul unei garzi de 24 de
ore. In plus, legislatia israeliani obligi eliberarea medicului de
garda de orice obligatie profesionala a doua zi dimineata. Ceea
ce, bineinteles, nu-1 impiedica pe sarmanul medic, In cautare
de venituri suplimentare, sa continue sa lucreze dupa garda
intr-un alt spital sau centru medical, anuland in felul acesta
posibilitatea de odihna dupa o intensa activitate de 24 de ore.

in alte locuri, pe continental european, administratia me-
dicala a preluat sistemul personalului paramedical, limitand
garda la numai opt ore. in alte spitale, medicul de gardi se pre-
zintd la locul de munca doar la inceperea garzii, el prestand, de
fapt, numai 16 ore de lucru si nu 24.

Ca in orice situatie, existenta mai multor solutii indica, de
fapt, ca niciuna nu rezolva in intregime problema in cauza. Si,
cu toate acestea, solutii exista, ele trebuie incercate, tinand
cont in mod permanent ca privarea de somn e la fel de pericu-
loasi pentru medic cum este pentru pacientii sii. Intrebarea
care se impune e in ce masura individul (in cazul nostru, medi-
cul) e responsabil de prezervarea propriei sale stari de sanata-
te legata de respectul pentru somn si de efectele sale pozitive.
Cel mai simplu lucru pe care fiecare dintre noi il poate face e
de a blama societatea, administratia si ministerele pentru fap-
tul ca suntem Tmpiedicati in mod constant de a avea grija de
noi insine, obligandu-ne sa lucram ore in sir, fara pauza si fara
odihng, sa ingeram cantitati periculoase de cafeina pentru a
ne mentine treji si a aprinde o tigara de la alta pentru a nu a
adormi 1n timpul lucrului. Anecdota care circula curent in Is-
rael e traducerea celebrei expresii latine mea culpa in ebraica:
cu totii sunteti vinovati! Dar literatura de specialitate indica in
mod clar cd o buna parte a solutiilor pozitive sta in méana si la
indemana noastra.

De exemplu, e cunoscut efectul pozitiv al activitatii fizice
asupra calitatii somnului. Aceastd mentiune e necesard, avand
in vedere o trista realitate si anume greutatea cu care indivi-
dul stresat, obosit sau chiar epuizat fizic si psihic reuseste sa
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colleagues have expressed no desire to stop smoking, but have
faced a situation where continued hospital activity, frequent
wakefulness and lack of sleep prevented them from doing so.

Some studies indicate the association between lack of rest
and depressive syndrome with its known negative effects.

Professional stress and the so-called burn out syndrome
(characterized by complete lack of professional satisfaction
and the desire to leave the field of activity) are two more, not
less serious, secondary phenomena of sleep deprivation.

Totally paradoxical, the society is not unanimous about the
importance of sleep for preserving a normal state of health.
The view, after which sleep is, in fact, a huge waste of time,
still prevails in some socio-economic circles that ignore all
that has been scientifically studied and observed over the past
decades. And no wonder that the famous Benjamin Franklin
thought we would all have time to rest ... in the tomb!

I have also mentioned, under this rubric, the Israeli initia-
tive that obliges the hospital administration to give the doctor
at least two hours of sleep during a 24-hour guard. In additi-
on, Israeli legislation obliges the on-call doctor to release any
professional duty the next morning. Which, of course, does not
prevent the poor physician, seeking extra income, from conti-
nuing to work on guard in another hospital or medical center,
thus canceling the possibility of rest after an intense 24-hour
activity.

In other places, on the European continent, the medical
administration took over the paramedical staff, limiting the
guard to only eight hours. In other hospitals, the on-call phy-
sician is present at work only at the start of the guard, and in
fact, he only provides 16 hours of work, and not 24 hours.

As in any case, the existence of several solutions indicates,
in fact, that none of them resolves entirely the issue in questi-
on. And, however, solutions exists, they must be tried, always
taking into account that sleep deprivation is as dangerous to
the doctor as it is for his patients. The question is to what ex-
tent the individual (in our case, the doctor) is responsible for
preserving his or her own health related to respect for sleep
and its positive effects. The simplest thing, each of us can do,
is to blame society, the administration and the ministries for
being constantly prevented from taking care of ourselves, for-
cing us to work for hours, without pause and without rest, take
in dangerous amounts the caffeine, to keep us awake and light
a cigarette from another, to not fall asleep during work. The
anecdote circulating in Israel is the translation of my famous
Latin phrase mea culpa into Hebrew: you are all guilty! But the
literature clearly indicates that much of the positive solution is
in our hands and at our disponibility.

For example, is known the positive effect of physical acti-
vity on the quality of sleep. This is necessary, because of a sad
reality, namely the weight with which the individual stressed,
tired or even exhausted physically and mentally, manages to
fall asleep and not be affected by insomnia, so frequent in the-
se situations. Half an hour of moderate exercise during the
evening will considerably reduce the amount of time required
to install deep sleep.



adoarma si sa nu fie afectat de insomnie, atat de frecventa in
aceste situatii. O jumatate de ora de exercitii fizice moderate
in cursul serii va reduce considerabil timpul necesar pana in
momentul instalarii somnului profund.

Durata somnului nu e mai putin importanta decat calitatea
sa. Cercetari in acest domeniu indica obligativitatea a cel putin
sase-sapte ore de somn pe zi, In total. Tendinta spre somn in
cursul zilei, atipitul pentru cateva momente la pupitrul de lu-
cru, alaturi de aparatul de anestezie sau de ecograf, e o dova-
da clara a lipsei cronice de somn si efectele sale negative sunt
evidente.

in fine, se vorbeste din ce in ce mai mult despre importanta
unei alimentatii corecte pentru calitatea somnului. Un stu-
diu, publicat in 2011, a comparat efectul diverselor tipuri de
alimentatie asupra acestui parametru si a ajuns la concluzia
ca dieta bogata in proteine asigura un somn constant si fara
perturbadri. La celdlalt capat al scalei se afla dieta bogata in
glucide, care provoaca perturbari in continuitatea somnului si
lungi perioade de veghe in cursul noptii.

Personal, sunt convins ca cei mai multi dintre noi ofera
doar o importanta minora calitatii si duratei somnului ca parte
din ciclul circadian. Speranta mea e ca aceste randuri sa dea de
gandit, daca nu si mai mult.

Prof. Dr. Gabriel M. Gurman
Omer, Israel

e-mail: gurman@bgu.ac.il
Viata Medicala, nr. 27 din 2017.

Sleep duration is no less important than its quality. Resear-
ches in this area, indicates the necessity of at least six to seven
hours of sleep per day in total. The tendency to sleep during
the day, for a few moments at the work desk, along with the
anesthesia or ultrasound, is a clear evidence of a chronic lack
of sleep and its negative effects are obvious.

Finally, there is a growing awareness of the importance
of a proper diet for sleep quality. A study, published in 2011,
compared the effect of different types of diet on this parame-
ter, and concluded that a protein-rich diet ensures a constant,
uninterrupted sleep. At the other end of the scale is a diet rich
in carbohydrates, which causes disturbances in the continuity
of sleep and long waking hours during the night.

Personally, I am convinced that most of us only offer a mi-
nor importance to the quality and duration of sleep, as part of
the circadian cycle. My hope is that these lines give thought, if
not more.

Prof. Dr. Gabriel M. Gurman
Omer, Israel

e-mail: gurman@bgu.ac.il
Medical Life, no. 27 of 2017.



ARTICOL ORIGINAL

Statutul neurocognitiv postope-

ratoriu al pacientilor in functie
de nivelul de bioxid de carbon
expirat intraanestezic in
colecistectomia laparoscopica:
studiu prospectiv, randomizat,
experimental

Victoria Rusu'?*, Ghenadie Severin?, Petru Rusu?*,
Adrian Beliit!

!Catedra de anesteziologie si reanimatologie ,Valeriu Ghereg’, Universitatea
de Stat de Medicinda si Farmacie ,Nicolae Testemitanu’, Chisindu, Republica
Moldova;

2Spitalul Clinic Municipal ,Sfdnta Treime’, Chisindu, Republica Moldova;
3Spitalul Clinic Municipal nr. 1, Chisindu, Republica Moldova;

“Catedra de anesteziologie si reanimatologie nr. 2, Universitatea de Stat de
Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu, Republica Moldova.

Data primirii manuscrisului: 30.03.2017
Data acceptarii spre publicare: 26.05.2017

Autor corespondent:

Victoria Rusu, doctorand

Catedra de anesteziologie si reanimatologie ,Valeriu Ghereg”
Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”
bd. Stefan cel Mare si Sfant, 165, Chisindu, Republica Moldova, MD-2004
e-mail: victoria_rusu@mail.ru

Ce nu este cunoscut, deocamdata, la subiectul abordat

Traditional, ventilarea pulmonara artificiala (VPA) intra-
anestezica a pacientului era efectuata in regim de hiperven-
tilare moderata (ETCO,=33-35 mmHg) sau normoventilare
(ETCO,=35-40 mmHg). Efectul ventildrii cu hipercapnie
permisiva (ETCO, 245 mmHg) intraanestezic asupra statu-
tului neurocognitiv postoperatoriu al pacientului nu a fost,
deocamdata, studiat.

Ipoteza de cercetare

Ventilarea pulmonara artificiala cu hipercapnie permisiva
(ETCO,=45-55 mmHg) intraanestezic in colecistectomia la-
paroscopicd nu afecteaza statutul neurocognitiv postopera-
toriu al pacientului.

Noutatea adusa literaturii stiintifice din domeniu

S-a constatat ca VPA cu hipercapnie permisiva (ETCO,=45-
55 mmHg) intraanestezic in colecistectomia laparoscopica
nu afecteaza statutul neurocognitiv postoperatoriu al paci-
entului; mai mult decat atat, performantele neurocognitive
par a fi ameliorate.
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What is not known yet, about the topic

Traditionally, mechanical ventilation (MV) of the patient
during anesthesia was made in a moderate hyperventilati-
on regimen (ETCO,=33-35 mmHg) or normal ventilation
(ETCO,=35-45 mmHg). The effect of permissive hypercapnia
(ETCO, 245 mmHg) during anesthesia on the postoperative
neurocognitive status of the patient has not been studied yet.

Research hypothesis

Mechanical ventilation with permissive hypercapnia
(ETCO,=45-55 mmHg) during surgery in laparoscopic cho-
lecystectomy does not affect the postoperative neurocogni-
tive status.

Article’s added novelty on this scientific topic

It has been established that MV with permissive hyper-
capnia (ETCO,=45-55 mmHg) during anesthesia in laparo-
scopic cholecystectomy does not affect the postoperative
neurocognitive status; more than that, neurocognitive per-
formances seem to improve.



Rezumat

Introducere. Capnia este responsabila de o serie de efecte
fiziologice, cu impact clinic important. Ventilarea pulmonara
artificiald, pe durata anesteziei generale, poate asigura, sepa-
rat, atat oxigenarea, cat si nivelul de CO, din sange. Hipercap-
nia moderata a fost asociata cu o trezire mai rapidd, cu bron-
hodilatare, cu reducerea riscului de infectie de plaga; totodata,
hipercapnia a fost asociata cu acidoza respiratorie, vasocon-
strictie pulmonara hipoxica, cresterea presiunii intracerebra-
le. Nu a fost studiat, deocamdata, impactul hipercapniei mo-
derate, induse intraanestezic, asupra functiei neurocognitive
postoperatorii.

Materal si metode. Studiu prospectiv, randomizat
(esantionare simpl3, raport 1:2,5), experimental. Acordul Co-
mitetului de Etica a Cercetarii si al pacientului eligibil - obti-
nute. Inrolati pacientii beneficiari de colecistectomie laparo-
scopica electiva, fara comorbiditati severe. Seturi de date com-
plete, analizate - 177 (lotul ,normocapnie” - 49 de pacienti;
lotul ,hipercapnie” - 128 de pacienti). Hipercapnia asigurata
intraanestezic prin cresterea spatiului mort al circuitului res-
pirator. Au fost inregistrati parametrii antropometrici, durata
anesteziei, durata de spitalizare. Pentru evaluarea statutului
neurocogntiv, a fost utilizat testul de conectare a numerelor
(NCT). Teste statistice aplicate: t-Student pereche, bicaudal
(pentru datele de tip continuu, cu distributie normala), testul
exact Fisher, pentru datele de tip categorie. Soft statistic utili-
zat: GraphPad Prism, versiunea 6 (Graph Pad Software Inc, CA,
SUA).

Rezultate. Loturile de studiu - omogene din punctul de
vedere al repartizarii pe sexe, masei corporale, Tnaltimii, du-
ratei anesteziei si celei de spitalizare; eterogene dupa varsta.
Rezultatele testului NCT (in secunde), in functie de valoarea
intraanestezica a ETCOZ, respectiv, pentru starea de normo-
capnie (31,8 [28,8 - 34,8] vs. 33,0 [30,0 - 35,9], p=0,032),
hipercapnie usoara (30,6 [27,9 - 33,3] vs. 31,4 [28,8 - 34,0],
p=0,016) si hipercapnie moderata (27,7 [24,5 - 30,8] vs. 28,8
[25,7 - 32,0], p<0,0001). Pacientii cu un gradient ETCO,<15
mmHg au prezentat valori ale NCT, postoperator vs. preope-
rator cu diferente statistic semnificative (31,9 [29,6 - 34,1] vs.
32,7 [30,5 - 35,0], p=0,01); in mod analogic - pacientii care
au avut un gradient al ETCO,>15 mmHg (27,0 [23,9 - 30,3] vs.
28,5[25,1 -31,8], p=0,0007).

Concluzii. Ventilarea pulmonara artificiala cu hipercapnie
moderatd (ETCO,=45-55 mmHg), indusa si mentinuta intra-
anestezic, nu afecteaza functia neurocognitiva a pacientului
postoperatoriu, dupa colecistectomia laparoscopica. Mai mult
decat atat, functia neurocognitiva postoperatorie, pe fundal de
hipercapnie moderatd, indusa intraanestezic, pare sa fie ame-
liorata, probabil din cauza mentinerii unei perfuzii cerebrale
sporite.

Cuvinte cheie: disfunctie neurocognitiva postoperatorie,
colecistectomie laparoscopica, hipercapnie permisiva, hiper-
capnie indusg, intraanestezic.
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Abstract

Introduction. Level of CO, (capnia) is responsible for sev-
eral physiological effects, with important clinical impact. Me-
chanical ventilation during general anesthesia can separately
assure both oxygenation and blood levels of CO,. Moderate
hypercapnia was associated with a faster wake up, bronchodi-
lation, reduced risk of wound infection; at the same time, hy-
percapnia was associated with respiratory acidosis, hypoxic
pulmonary vasoconstriction and a rise in intracranial pres-
sure. The impact of moderate hypercapnia, induced during
anesthesia, on postoperative neurocognitive function has not
been studied yet.

Material and methods. Prospective, randomized (simple
sampling, 1:2.5 ratio), experimental study. Ethics Research
Committee’s and patient’s consent have been received. The
study enrolled patients scheduled for elective laparoscopic
cholecystectomy, without severe comorbidities. Data sets were
complete and analyzed - 177 patients, out of which - 49 pa-
tients in the “normocapnia” group, and 128 - in the “hypercap-
nia” group. Hypercapnia was provided during surgery by a rise
in dead space. Anthropometric parameters, anesthesia length,
length of hospital stay were registered. In order to evaluate the
neurocognitive status, the number connection test (NCT) was
used. The following statistical tests were applied: two-tailed t-
Student paired test (for continuous type data, with normal dis-
tribution), Fisher’s exact test, for category type data. The soft
used: GraphPad Prism, version 6 (Graph Pad Software Inc., CA,
USA).

Results. The study groups were homogenous from the
point of view of gender repartition, weight, height, anesthe-
sia length and hospital stay length; heterogeneous regarding
age. The results of the NCT (in seconds), depending on ETCO,
values during anesthesia, were distributed for normocapnia
(31.8 [28.8 - 34.8] vs. 33.0 [30.0 - 35.9], p=0,032), for mild
hypercapnia (30.6 [27.9 - 33.3] vs. 31.4 [28.8 - 34.0], p=0.016)
and moderate hypercapnia (27.7 [24.5 - 30.8] vs. 28.8 [25.7 -
32.0], p<0.0001. Patients with an ETCO, gradient <15 mmHg
presented postoperative vs. preoperative NCT values with sta-
tistical significance (31.9 [29.6 - 34.1] vs. 32.7 [30.5 - 35.0],
p=0.01); in the same way - patients that had an ETCO, gra-
dient 215 mmHg (27.0 [23.9 - 30.3] vs. 28.5 [25.1 - 31.8],
p=0.0007).

Conclusions. Mechanical ventilation with moderate hy-
percapnia (ETCO,=45-55 mmHg), induced and maintained
during anesthesia, does not affect the postoperative neuro-
cognitive function of the patient after laparoscopic cholecys-
tectomy. More than that, the postoperative neurocognitive
function, on a background of moderate hypercapnia induced
during anesthesia, seems to be improved, probably due to a
maintained increased cerebral flow.

Key words: postoperative neurocognitive dysfunction,
laparoscopic cholecystectomy, permissive hypercapnia, in-
duced hypercapnia, intra-anesthetic.



Postoperative neurocognitive status in relation with intra-anesthetic capnia

Introducere

Ventilarea pulmonara artificiala a pacientului, pe durata
anesteziei, securizeaza caile aeriene, asigura schimbul de gaze
(oxigenarea hemoglobinei si evacuarea de bioxid de carbon),
mentine echilibrul dintre ventilarea si perfuzia pulmonara si,
de asemenea, serveste drept vector pentru agentii anestezici
inhalatori. Hiperventilarea permite evacuarea mai rapida a
anestezicelor inhalatorii, durata de trezire a pacientului deve-
nind, astfel, mai scurta [1]. Totodata, hiperventilarea diminu-
eaza perfuzia cerebrald si cea a plagii operatorii - efect care
intarzie trezirea [2] si creste riscul de infectie de plaga [3].
Pentru a permite hiperventilarea pacientului, dar fara a-i sca-
de presiunea partiald de CO, din sange, unele spitale doteaza
masinile de anestezie cu butelii cu CO,, care este administrat
in fluxul de gaz proaspat [4].

A fost demonstrat ca mentinerea intraanestezica a unei hi-
percapnii moderate este asociata cu reducerea riscului infecti-
ei de plaga [3], cu accelerarea trezirii din anestezie, indiferent
daca ea este asigurata cu propofol [5] sau cu anestezice inhala-
torii [6], produce bronhodilatare [7]. Pe de alta parte, hipercap-
nia poate induce acidoza respiratorie, provoca vasoconstrictie
pulmonara hipoxica sau creste presiunea intracraniana la paci-
entii cu leziune cerebrala traumatica [7].

Practic, nu au fost gasite referinte care sa comunice des-
pre impactul hipercapniei induse intraanestezic asupra func-
tiei neurocognitive postoperatorii. In aceasti ordine de idei,
scopul studiului a fost evaluarea comparativa, postoperatorie
versus preoperatorie, a functiei neurocognitive a pacientului,
care a fost ventilat pulmonar artificial intraanestezic cu hi-
percapnie indusa, pe modelul colecistectomiei laparoscopice
programate.

Material si metode

Design-ul si parametrii studiului

Studiul este de tip prospectiv, experimental, randomizat.
Esantionare aleatorie, simpla. Randomizarea a fost efectuata
prin metoda plicurilor de catre o persoana independentd, care
nu a participat la colectarea si analiza datelor sau la acordarea
asistentei medicale. Rata de alocare a fost de 1:2,5 si a con-
stat in orientarea pacientilor fie in lotul de ventilare pulmo-
nara artificiala intraanestezic in normocapnie (ETCO,=35-40
mmHg), fie in hipercapnie moderata (ETCO,=45-60 mmHg).
Rata de alocare a fost apropiata de raportul intervalelor va-
lorilor capniei (5 mmHg - in lotul ,normocapnie”, 15 mm Hg
- 1n lotul ,hipercapnie”). Durata de colectare a datelor: aprilie
2015 - decembrie 2016 in Sectia de anestezie si terapie inten-
siva a Spitalului Clinic Municipal ,Sfanta Treime”. Anestezia si
ingrijirea perioperatorie, precum si interventia chirurgicala, a
fost asigurata de aceeasi echipa de specialisti.

Protocolul de cercetare a fost aprobat de catre Comitetul de
Etica a Cercetarii a USMF ,Nicolae Testemitanu” (proces-verbal
nr. 21 din 24.02.2015, presedinte al CEC - prof. Mihail Gavriliuc,
dr. hab. st. med,, prof. univ.). Toti pacientii inrolati au semnat un
acord informat in scris.
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Introduction

Mechanical ventilation of a patient under anesthesia se-
cures airway, ensures gas exchange (hemoglobin oxygenation
and evacuation of carbon dioxide), and maintains equilibrium
between ventilation and pulmonary perfusion, also serving as
avector for inhalational anesthetic. Hyperventilation provides
faster evacuation of inhalational anesthetics, thus shortening
the duration of awakening of the patient [1]. Therewith, hy-
perventilation diminishes cerebral and surgical wound perfu-
sion - effect that postpones awakening and raises the risk of
wound infection [3]. In order to permit hyperventilation of the
patient, but without diminishing PaCO,, some hospitals pro-
vide anesthesia machines with CO, cylinders, which is admin-
istered into the fresh gas flow [4].

It has been demonstrated that moderate hypercapnia dur-
ing anesthesia is associated with a reduced risk of wound in-
fection [3], with faster awakening from anesthesia, regardless
of what anesthetic is being used, propofol [5] or inhalational
agent [6], causes bronchodilation [7]. On the other side, hy-
percapnia can induce respiratory acidosis, cause hypoxic pul-
monary vasoconstriction or rise intracranial pressure in pa-
tients with traumatic brain injury [7].

Practically, no references have been found that would re-
late about the impact of induced hypercapnia during anesthe-
sia upon the postoperative neurocognitive function. This being
said, the aim of the study was to comparatively evaluate (pre-
operatively vs. postoperatively) the neurocognitive function of
the patient that has been artificially ventilated during surgery
with induces hypercapnia, on the elective laparoscopic chole-
cystectomy model.

Material and methods

Design and parameters of the study

The study is a prospective, experimental and randomized
one. Sampling was random, simple. Randomization was made
by means of envelopes, by an independent person that did not
take part in collecting and analyzing of data or providing med-
ical assistance. Allocation rate was 1:2.5 and consisted of ori-
entation of patients in either normocapnia group (ETCO,=30-
40 mmHg) or hypercapnia group (ETC0,=45-60 mmHg). Al-
location rate was close to the ratio of capnia values’ intervals
(5 mmHg - in the “normocapnia” group, and 15 mmHg - in
“hypercapnia” group. Time frame data was collected: April
2015 - December 2016 in Anesthesia and Intensive Care ward
of the “Sfanta Treime” Clinical Municipal Hospital. Anesthesia
and perioperative care, as well as the surgery itself was pro-
vided by the same team of specialists.

The research protocol was approved by the Ethics Research
Committee of Nicolae Testemitanu SUMPh (verbal process no.
21, from 24.02.2015, president of ERC - prof. Gavriliuc Mihail,
MD, PhD, univ. prof.). All participants signed the informed con-
sent.

Participants
Eligibility evaluation included 242 patients; out of them -
52 did not meet the inclusion criteria. A total number of 190



Participantii
Au fost evaluati pentru eligibilitate 242 de pacienti; 52
dintre ei nu au indeplinit criteriile de includere. Randomizati,
in total, 190 de pacienti. Seturi de date complete, analizate -
177 (lotul ,normocapnie” - 49 de pacienti; lotul ,hipercapnie”
- 128 de pacienti). Diagrama de flux CONSORT a pacientilor
inrolati este prezentata in Figura 1.
Criteriile de includere 1n studiu au fost:
= pacient adult (218 ani), beneficiar de colecistectomie la-
paroscopica programata;
= semnarea acordului scris de Inrolare in studiu;
= capabil sa citeasca si sd inteleaga instructiunile date pen-
tru trecerea testarii neurocognitive;
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patients were randomized. Complete sets of data of 177 pa-
tients were analyzed (“normocapnia” group - 49 patients; “hy-
percapnia” group - 128 patients). CONSORT flow diagram of
the enrolled patients is presented in Figure 1.
The study inclusion criteria were:
= adult patient (218 y.o.) that underwent elective laparo-
scopic cholecystectomy;
= signed informed consent regarding enrollment into the
study;
= able to read and understand given instructions for neu-
rocognitive testing;
= no previous neurocognitive dysfunction;

Evaluati pentru eligibilitate
(n=242)
o g Assessed for eligibility
§ £
g £ _
< Exclusi / excluded (n=52)
= nu au indeplinit criteriile de includere /
> not meeting inclusion criteria (n=48)
= au refuzat participarea /
declined to participate (n=4)
= alte motive / other reasons (n=0)
\ 4
Randomizati
Randomized
(n=190)

l

\4

Alocati in lotul normocapnie
Allocated to normocapnia group
(n=52)
= au primit interventia alocatéa /
received allocated intervention
(n=51)

= nu au primit interventia alocata /
did not receive allocated intervention
(n=1)

Alocare
Allocation

Alocati in lotul hipercapnie

Allocated to hypercapnia group
(n=138)
* au primit interventia alocata /
received allocated intervention (n=132)

* nu au primit interventia alocata /
did not receive allocated intervention
(n=6)

Pierduti din monitorizare (n=3)

Lost to follow-up (n=3)

Monitorizare
Follow-up

Interventia alocata intrerupta (n=0)

Pierduti din monitorizare (n=10)
Lost to follow-up (n=10)

Interventia alocata intrerupta (n=0)

v

v

Set de date analizate (n=49)

Analyzed data sets (n=49)

Analiza
Analysis

= seturi de date excluse din analiza
(n=0)

Set de date analizate (n=128)
Analyzed data sets (n=128)

= seturi de date excluse din analiza (n=0)
= data sets excluded from analvsis (n=0)

Fig. 1 Diagrama de flux CONSORT a pacientilor inrolati.
Fig. 1 CONSORT flow diagram of enrolled patients.



Postoperative neurocognitive status in relation with intra-anesthetic capnia

= fard disfunctie neurocognitiva preexistenta;
= fara medicatie cronica, care ar afecta statutul neurocog-
nitiv (antidepresante, benzodiazepine, antihistaminice
etc.);
= fara comorbiditate neurologica, psihic3, cardiaca, respi-
ratorie, hepatica sau renald sever3, care sa afecteze ga-
zometria sanguind, mecanica respiratiei, statutul neuro-
cognitiv;
Criteriile de excludere din studiu au fost:
= dorinta exprimata de pacient de a iesi din studiu;
® fisd standardizata de achizitie de date incompleta;
= conversia colecistectomiei laparoscopice la tehnica des-
chisa.
Asistenta anestezicd
Pacientii, suferinzi de colecistita calculoasa cronica, au be-
neficiat de colecistectomie laparoscopica in mod programat.
Tehnica anestezica utilizata la pacientii studiati a fost cea ge-
nerald intravenoasa, pe pivot inhalator. Dozele medicamente-
lor, folosite pentru asigurarea anesteziei, sunt prezentate in
Tabelul 1. Hidratarea perioperatorie a fost efectuata cu solutie
Ringer lactat. Profilaxia antiemetica si antihiperalgezica a fost
efectuatd sistematic cu dexametazond, 8 mg bolus, pana la in-
ductie.
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= no chronic medication that would affect neurocognitive
status (antidepressants, benzodiazepines, antihistami-
nes etc.);

= no neurological, psychic, cardiac, respiratory, hepatic or
renal comorbidities that would affect blood gases, respi-
ratory mechanics or neurocognitive status.

Exclusion criteria were:

= expressed desire of the patient to leave the study;

= incomplete standardized data chart;

= conversion of laparoscopic cholecystectomy to open te-
chnique.

Anesthetic assistance

Patients that suffered of chronic calculous cholecystitis,
underwent elective laparoscopic cholecystectomy. Total intra-
venous anesthesia combined with inhalational general anes-
thesia was used in the enrolled patients. Medication’s doses
used for anesthesia maintenance are presented in Table 1.
Perioperative hydration was done with Ringer’s lactate solu-
tion. Antiemetic and antihyperalgesic prophylaxis was made
systematically with a bolus of 8 mg of dexamethasone, before
induction.

Perioperative analgesia was ensured with ketoprofen,

Tabelul 1. Dozele de hipnotice, analgezic opioid si miorelaxant, utilizate in cadrul asistentei anestezice.
Table 1. Doses of hypnotics, analgesics, opioids and muscle relaxant used during anesthesia assistance.

Medicamentul Premedicatie Inductie Bolus (perfuzie) de mentinere Comentarii
Drug Premedication Induction Maintenance bolus (perfusion) ~Comments
Diazepam 5mg 20 mg 10 mg bolus la 45-60 min, la necesitate.
Diazepam (0,08 mg/kg) (0,28 mg/kg) (0,15 mg/kg) bolus every 45-60 min, if needed.
Midazolam 1mg 5mg nu utilizat in co-inductie. in premedicatie - doar la pacientul anxios,
Midazolam (0,01 mg/kg) (0,07 mg/kg) no dupa diazepam.
used in co-induction. Premedication - only in anxious patients, after
diazepam.
Propofol nu 180 mg 30 mg (0,4 mg/kg), bolus la fiecare 5 min, fie perfuzare i.v. continua dupa bolusul de
Propofol no (2,4 mg/kg) sau 8-12 ml/ora inductie.
bolus every 5 min, or continuous infusion after the induction bolus.
Fentanil 0,1 mg 0,2 mg 0,1 mg bolus la 20 min.
Fentanyl (0,0015 mg/kg) (0,003 mg/kg) (0,0015 mg/kg) bolus every 20 min.
Sevofluran nu nu 0,5-1,3 MAC MAC ajustata in functie de presiunea arteriala si frecventa cardiaca
Sevoflurane no no (ambele +15% variatie fatd de valorile initiale).
MAC adjusted to BP and HR (#15% variation of both from initial
values).
Atracuriu nu 50 mg nu doar pentru realizarea intubarii orotrahele.
Atracurium no 0,6 mg/kg no only for performing oro-tracheal intubation.

Analgezia postoperatorie a fost asiguratd cu ketoprofen,
100 mg de 2 ori pe zi, i.v; 1a necesitate (intensitatea durerii
240 pe scorul vizual analogic) - tramadol 100 mg i.m.

Ventilarea pulmonard artificiald si inducerea hipercapniei
Ventilarea pulmonara artificialad a fost asigurata de masina
de anestezie Draeger Fabius Plus (Draeger Inc., Houston, TX,

100 mg twice a day, i.v;; if required (pain intensity 240 on VAS)
- tramadol 100 mg i.m.

Artificial pulmonary ventilation and hypercapnia induction
Artificial pulmonary ventilation was performed with Drae-
ger Fabius Plus anesthesia machine (Draeger Inc., Liibeck, Ger-
many) with the following parameters: volume control ventila-



Fig. 2 Inducerea hipercapniei controlate intraanestezic prin cresterea
spatiului mort cu ajutorul unui tub gofrat.
Fig. 2 Induction of controlled hypercapnia during anesthesia through dead

space raise witht the help of a corrugated tube.

SUA) cu urmatorii parametri: regim volum-control (VCV),
frecventd respiratorie - de 12-14 rpm, volum inspirator -
7-8 ml/kg. Frecventa si volumul respiratorii erau ajustate pen-
tru mentinerea Sp0,>95% si un ETCO, de 35-40 mmHg.
Hipercapnia controlatd, pentru lotul respectiv, a fost indu-
sa prin cresterea spatiului mort (conectarea unui tub gofrat
de lungime variabila intre sonda orotraheala si piesa Y) (Fi-
gura 2). Ajustarea capniei se efectua prin alungirea sau scur-
tarea tubului gofrat, respectiv - prin cresterea sau reducerea
spatiului mort si al volumului de gaz alveolar reinhalat. Para-
metrii vitali, inclusiv - SpO, si concentratia end-expiratorie a
bioxidului de carbon (ETCO,), au fost monitorizati conform
standardului ASA, cu monitorul multifunctional Nihon Kohden
BSM-6301A (Nihon Kohden Corporation, Tokyo, Japonia).

Testarea neurocognitivd

Testarea neurocognitiva s-a efectuat prin aplicarea tes-
tului de conectare a numerelor (l. engl. number connection
test, NCT), dupa ce pacientului i-a fost explicata metodologia
respectivd. Esenta testdrii constd in unirea, cu pixul, contra
cronometru, a 25 de numere, in ordine crescdtoare (de la
1 la 25), care sunt aranjate aleatoriu pe foaia de hartie (Figu-
ra 3). A fost inregistrata media vitezei de conectare, exprimata
in secunde, a douad incercari. Testul a fost aplicat preoperato-
riu si 6 ore postoperatoriu. Testarea a fost considerata esuata,
daca pacientul nu reusea conectarea corectd a tuturor nume-
relor in 120 de secunde.

Parametrii inregistrati si analiza statistica

Au fost inregistrati urmatorii parametri: varsta, sexul, Inal-
timea, masa corporald, durata anesteziei, durata de spitalizare,
viteza de indeplinire a testului NCT, preoperatoriu si postope-
ratoriu, capnia la sfarsitul expirului. Valorile parametrilor au
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Fig. 3 Exemplu de foaie cu testul de conectare a
numerelor (NCT).
Fig. 3 Example of a number connection test sheet (NCT).

tion, respiratory rate - 12-14 rpm, tidal volume - 7-8 ml/kg.
Respiratory rate and tidal volume were adjusted in order to
maintain Sp0, 295% and ETCO, of 35-40 mmHg.

Controlled hypercapnia, for the respective group, was in-
duced by a raise in dead space (connection of a corrugated
tube of variable length, between the endo-tracheal tube and
Y piece) (Figure 2). Adjustment of capnia was made through
shortening or elongation of the corrugated tube, respectively
through reducing or elevating of dead space and of the volume
of re-inhaled alveolar gas. Vital parameters, including SpO,
and end-expiratory concentration of CO, (ETCO,), were moni-
tored according to ASA standards, with the multifunctional
Nihon Kohden BSM-6301A (Nihon Kohden Corporation, Tokyo,
Japan)

Neurocognitive testing

Neurocognitive testing was made with a number connec-
tion test (NCT), after explaining the procedure to the patient.
The test consists of connecting 25 numbers, against the clock,
in an ascending order, that are randomly arranged on the pa-
per (Figure 3). The mean speed value of connection, expressed
in seconds, of 2 attempts. The test was applied preoperatively
and 6h postoperatively. The test was considered failed if the
patient could not connect correctly all 25 numbers in 120 se-
conds.

Recorded parameters and statistical analysis

The following parameters were recorded: age, gender,
weight, length of anesthesia, length of hospital stay, speed of
NCT accomplishment (pre- and postoperatively), end-expira-
tory capnia. Parameters’ values were digitized in and Excel
table, with further import into the statistical analysis software
GraphPad Prism, version 6 (Graph Pad Software Inc., CA, USA).
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fost numerizate in tabel Excel, dupa care - importate in softul
de analiza statistica GraphPad Prism, versiunea 6 (Graph Pad
Software Inc, CA, SUA). Datele sunt prezentate sub forma de
valori absolute si relative, sau medie si interal de incredere de
95% a mediei. Teste statistice aplicate: t-Student pereche, bi-
caudal (pentru datele de tip continuu, cu distributie normala),
testul exact Fisher, pentru datele de tip categorie. Un p<0,05 a
fost considerat statistic semnificativ.

Rezultate

Caracterizarea generala a loturilor studiate este prezenta-
ta in Tabelul 2. Loturile de studiu au fost omogene dupa re-
partizarea pe sexe, masa corporald, inaltime, durata anesteziei
si durata de spitalizare. Pacientii lotului ,hipercapnie” au fost
mai tineri decat cei din lotul ,normocapnie” cu aproximativ
6,7 ani, In medie.

Tabelul 2. Caracterizarea generala a loturilor de studiu.

Lot normocapnie Lot hipercapnie

Parametru (n=49) (n=128) t p
(ETCO,=35- (ETCO,=45-
40 mmHg) 55 mmHg)
Varsta, ani 54,0 (50,0 - 58,1) 47,3 (44,9 - 49,7) 2,95 0,003
Repartizarea NA 1,00
pe sexe, b/f 8/41 (1:5,1) 21/107 (1:5,1)
Masa 1,39 0,166

79,3 (74,3 - 84,2
corporald, kg ( )

fndltimea, cm 167,0 (165,2 - 168,8) 168,1 (166,7 -169,5) 0,88 0,378

Durata anes- 024 0,809
Ut AnesT  g) 8(74,6-91,0) 81,6 (76,4 -86,8)

82,8 (80,3 - 85,2)

teziei, min
Durata de
48 (43-54)

spitalizare, 53(4,9-59) 1,28 0,200

zile

Notd: teste statistice aplicate - t-Student si Fisher exact. NA - neaplicabil.

Parametrul principal de rezultat al studiului a fost durata
de executare a testului NCT (secunde), pe loturi, comparativ
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Data are presented in absolute and relative values, or in mean
values and 95% confidence interval of the mean. The follow-
ing statistical tests were applied: two-tailed t-Student paired
test (for continuous type data, with normal distribution),
Fisher’s exact test, for category type data. A p<0.05 value was
considered statistically significant.

Results

General characteristics of the study groups is presented
in Table 2. The study groups were homogenous regarding
gender, weight, height, anesthesia length and length of hos-
pital stay. Patients from the “hypercapnia” group were, on av-
erage, 6.7 years younger than those from the “normocapnia”

group.

Table 2. General characteristics of study groups.

Normocapnia group  Hypercapnia group

Parameter (n=49) (n=128) t p
(ETCO,=35- (ETCO,=45-
40 mmHg) 55 mmHg)
Age, years 54.0 (50.0 - 58.1) 47.3 (44.9 - 49.7) 295 0.003
Gender distri- NA  1.00
bution, m/f 8/41 (1:5.1) 21/107 (1:5.1)
Weight, kg 79.3 (74.3 - 84.2) 82.8 (80.3 - 85.2) 1.39 0.166
Height, cm 167.0 (165.2 - 168.8) 168.1 (166.7 - 169.5) 0.88 0.378

Anesthesi 24 0.
nesthesia o) 8 (74.6 - 91.0) 816 (764-868) 2t 0809
length, min

Hospital stay

length, days 48 (4.3 - 5.4) 5.3 (4.9 -5.9) 128 0.200

Note: applied statistical tests - t-Student and Fisher’s exact test. NA - not
applicable.

The main parameter of the study’s results was the duration
the NCT was performed (seconds), preoperatively vs. postop-
eratively, in both groups. Figure 4 represents, in a comparative
way, pre- vs. postoperative results of the NCT (in seconds) de-
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Fig. 4 Rezultatele NCT (postoperatoriu vs. preoperatoriu), In functie de valoarea intraanestezica a ETCO,,.
Fig. 4 NCT results (postoperatoively vs. preoperatively), depending on ETCO, value during anesthesia.
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Fig. 5 Rezultatele NCT (postoperatoriu vs. preoperatoriu), in functie de cresterea intraanestezicd a ETCO.,,
Fig. 5 NCT results (postoperative vs. preoperative), depending on the intra-anesthesic raise of ETCO,,

postoperator vs. preoperator. Figura 4 prezinta, comparativ,
postoperator vs. preoperator, rezultatele testului NCT (in se-
cunde) in functie de valoarea intraanestezica a ETCO,, respec-
tiv, pentru starea de normocapnie (31,8 [28,8 - 34,8] vs. 33,0
[30,0 - 35,9], p=0,032), hipercapnie usoara (30.6 [27,9 - 33,3]
vs. 31,4 [28,8 - 34,0], p=0,016) si hipercapnie moderata (27,7
[24,5-30,8] vs. 28,8 [25,7 - 32,0], p<0,0001). Observati c3, re-
zultatele postoperatorii ale testului NCT sunt ameliorate fata
de cele preoperatorii statistic semnificativ, iar magnitudinea
semnificatiei statistice este proportionala cu gradul de hiper-
capnie.

in seriile de date cu valori ale ETCO,, a fost observat ca la
unii pacienti capnia crestea rapid intraanestezic, la altii - mai
lent. Astfel, s-au analizat rezultatele testului NCT, postoperator
vs. preoperator, in functie de gradientul ETCO, (diferenta din-
tre valoarea maxima a ETCO, intraanestezic si valoarea ETCO,
dinaintea inductiei), Figura 5. Astfel, pacientii cu un gradient
ETCO,<15 mmHg au prezentat valori ale NCT, postoperator vs.
preoperator cu diferente statistic semnificative (31,9 [29,6 -
34,1] vs. 32,7 [30,5 - 35,0], p=0,01); in mod analogic - paci-
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809 1%=0,87; p<0.0001 2
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pending on the intra-anesthetic value of ETCO,, respectively,
for normocapnia (31.8 [28.8 - 34.8] vs. 33.0 [30.0 - 35.9],
p=0,032), for mild hypercapnia (30.6 [27.9 - 33.3] vs. 31.4
[28.8 - 34.0], p=0.016) and moderate hypercapnia (27.7 [24.5
-30.8] vs. 28.8 [25.7 - 32.0], p<0.0001. You can observe that,
the postoperative results of the NCT are improved, statistically
improved, when compared with the preoperative results, and
the magnitude of the statistical significance is proportional to
the degree of hypercapnia.

In data series with ETCO, values, it was observed that, in
some patients, levels of CO, raised rapidly during anesthesia,
and in others - more slowly. Thus, NCT results were analyzed,
preoperatively vs. postoperatively, depending on the ETCO,
gradient (difference between the maximal value of ETCO, dur-
ing anesthesia and ETCO, value before induction), Figure 5.
In this way, patients with an ETCO, gradient <15 mmHg had
values of NCT, postoperatively vs. intraoperatively, with statis-
tically significant differences (31.9 [29.6 - 34.1] vs. 32.7 [30.5
- 35.0], p=0.01); analogically- patients that had an ETCO,
gradient 215 mmHg (27.0 [23.9 - 30.3] vs. 28.5 [25.1 - 31.8],

ETCO2 50-55 mmHg
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Fig. 6 Corelarea dintre valorile preoperatorii vs. postoperatorii ale NCT, in functie de nivelul capniei.
Fig. 6 Correlation between preoperative vs. postoperative values of NCT, depending of the capnia levels.
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entii care au avut un gradient al ETCO,>15 mmHg (27,0 [23,9
-30,3] vs. 28,5 [25,1 - 31,8], p=0,0007). Si in acest caz, obser-
vati performante semnificativ ameliorate la pacientii cu gradi-
ent ,mare” de ETCO, pe durata asistentei anestezice.

Figura 6 prezinta corelatia dintre valorile preoperatorii ale
testului NCT si cele postoperatorii, in functie de valoarea cap-
niei: normocapnie sau hipercapnie moderata. Norii de puncte
prezinta o dispersie redusa si un grad inalt de corelare, fapt ce
inseamna ca exista o relatie lineara stransa dintre valorile pre-
operatorii ale testului NCT si cele postoperatorii, cu o tendinta
generala spre accelerarea Indeplinirii testului.

Discutii

Prezentul studiu a avut drept scop compararea statutului
neurocognitiv postoperatoriu al pacientului, care a fost ven-
tilat intraanestezic, cu inducerea unei hipercapnii moderate.
Unul dintre potentialii factori de bias ale acestui studiu este
estimarea capniei prin prisma ETCO, si nu a PaCO,, care este
mai exact; In schimb, ETCO2 este noninvaziv, continuu si po-
sedd o precizie suficienta pentru majoritatea cazurilor chi-
rurgicale. Un alt factor potential de bias ar fi durata scurtd a
interventiei de colecistectomie laparoscopica, care a fost efec-
tuata la persoane fara comorbiditati majore. Posibil, impactul
hipercapniei se manifestd mai plenar in functie de anumite
comorbiditati sau are un beneficiu potential pentru anumite
interventii. in cadrul studiului, au fost atinse paliere reduse,
absolut inofensive de hipercapnie. Nivelele de PaCO, de 70-80
mmHg par sa induca efecte fiziologice maximale [2], care au
fost studiate, in special, la pacientii cu sindrom de detresa re-
spiratorie acuta severa [8, 9] sau in chirurgia toracica majora
[10]. Efectele acestor presiuni partiale de bioxid de carbon nu
au fost studiate, in schimb, in cadrul anesteziilor elective din
diferite domenii, In special - in conditiile circuitelor de reabi-
litare postoperatorie accelerata (fast-track).

Cu toate ca o testare neuroconitiva complexa necesita uti-
lizarea a cel putin 5 chestionare diferite, testul NCT pare sa
posede o sensibilitate si o specificiate suficient de buna in
identificarea disfunctiei cognitive subclinice la pacientii cu
patologie hepatici [11]. Ins4, conform lui Kircheis G. si coaut.
(2007), acest test poseda si o mare variabilitate de interpre-
tare subiectivi [12]. In studiul de fat3, testul NCT a fost se-
lectat pentru simplitatea explicarii si executarii lui de catre
pacient.

Astfel, datele obtinute ne confirma ca hipercapnia indusa
intraanestezic nu influenteaza negativ statutul neurocogni-
tiv al pacientului, cel putin, in cazul colecistectomiei laparo-
scopice. Mai mult decat atat, s-a observat o reducere a tim-
pului de executare a testului postoperatoriu, ceea ce induce
concluzia ca o hipercapnie moderata, prin cresterea fluxului
sanguin cerebral intraoperator, contribuie la pastrarea func-
tiei neurocognitive. Efectul de ,invatare” al testului, in cazul
NCT poate fi neglijat, deoarece ordinea aranjarii numerelor
pe foaie este aleatorie. Bineinteles, semnificatia statistica nu
inseamnd, neaparat si semnificatie cu impact clinic. De aceea,
pentru elucidarea definitiva a impactului hipercapniei induse
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p=0.0007). And in this case, it can be easily observed signifi-
cantly improved performances in patients with “high” ETCO,
gradient during anesthesia assistance.

Figure 6 represents the correlation between preoperative
and postoperative values of NCT, in relation with the capnia
value: normocapnia or moderate hypercapnia. The clouds
of points represent a reduced dispersion and a high degree
of correlation, fact that proves that there is a strong linear
relationship between the pre- and postoperative values of
NCT, with a general tendency towards faster test accompli-
shment.

Discussion

The present study had the aim to compare the neurocog-
nitive postoperative status of the patient that was mechani-
cally ventilated during anesthesia, and during which moderate
hypercapnia was induced. One of the potential bias factors of
this study was to estimate capnia through ETCO, values and
not Pa0, (which is more exact); instead, ETCO, is non-invasive,
continuous and has a sufficient accuracy for most of the sur-
gical cases. Another potential bias factor would be the short
duration of laparoscopic cholecystectomy surgery that was
performed in patients without major comorbidities. It is pos-
sible that, the impact of hypercapnia is more plenary mani-
fested depending on different comorbidities or has a potential
benefit for certain surgeries. In this study, reduced, absolutely
inoffensive levels of hypercapnia have been achieved. Levels of
ETCO, equal to 70-80 mmHg seem to induce maximal physio-
logical effects [2], that were especially studied in patients with
acute respiratory distress syndrome [8, 9] or in major thoracic
surgery [10]. Instead, effects of these levels of carbon dioxide
have not been studied in elective anesthesia from other do-
mains, especially - protocols of enhanced recovery after sur-
gery.

Even though a complex neurocognitive testing requires 5
different questionnaires to be used, the NCT seems to have
a good enough sensibility and specificity in identification of
sub-clinical cognitive dysfunction in patients with hepatic pa-
thology [11]. However, according to Kircheis G. et al. (2007),
this test has a big, subjective variability of interpretation and
accomplishment by the patient.

Thereby, obtained data confirms that, induced hypercapnia
during surgery does not negatively influence the neurocogni-
tive status of the patient, at least, in cases of laparoscopic cho-
lecystectomies. More than that, it was observed that postoper-
atively, the time required for test accomplishment is shorter;
fact that allows us to conclude that a moderate hypercapnia
contributes to neurocognitive function preservation, by means
of intraoperative raised cerebral flow. The effect of “learning”
the test, in cases of NCT can be neglected, because the order of
number arrangement on the paper is random. Obviously, sta-
tistical significance does not necessarily mean clinical impact
significance. That is why, in order to definitively elucidate the
impact of induced hypercapnia during surgery on the neuro-
cognitive status of the patient, multicentric randomized clini-
cal trials are necessary, with minimum 5 different tests to be



intraanestezic asupra statutului neurocognitiv al pacientului,
sunt necesare studii randomizate multicentrice, cu aplicarea a
minim 5 teste diferite, la persoane ventilate artificial cu nivele
de CO, peste 50 mmHg, beneficiare de interventii chirurgicale
mai ample, din diferite domenii.

Concluzii

Ventilarea pulmonara artificiala cu hipercapnie moderata
(ETCO,=45-55 mmHg), indusa si mentinutd intraanestezic, nu
afecteaza functia neurocognitiva a pacientului postoperatoriu,
dupa colecistectomia laparoscopica. Mai mult decat atat, func-
tia neurocognitiva postoperatorie, pe fundal de hipercapnie
moderata, indusa intraanestezic, pare sa fie ameliorata, pro-
babil din cauza mentinerii unei perfuzii cerebrale sporite.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu au fost studiate, comparativ, efectele metodelor com-
binate de tratament chirurgical minim invaziv (chifoplastie,
vertebroplastie + Coblation™; vertebroplastie + radioterapie)
cu metodele de vertebroplastie si radioterapie (aplicate in
monoterapie), asupra durerii la pacientii cu metastaze spi-
nale.

Ipoteza de cercetare

Tratamentul combinat (vertebroplastie + Coblation™; ver-
tebroplastie + radioterapie) ofera un control mai eficient al
sindromului algic decat tratamentele aplicate in monoterapie
(vertebroplastia sau radioterapia).

Noutatea adusa literaturii stiintifice din domeniu

Metodele combinate de tratament chirurgical minim in-
vaziv (chifoplastie, vertebroplastie + Coblation™; vertebro-
plastie + radioterapie) al pacientilor cu metastaze spinale,
oferd un control mai bun al sindromului algic pana la un an
postinterventional, comparativ cu radioterapia (aplicata in
monoterapie).

Rezumat

Introducere. in prezenta cercetare, a fost studiata, compa-
rativ, influenta metodelor combinate de tratament chirurgical
minim invaziv (chifoplastie, vertebroplastie + Coblation™; ver-
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What is not known yet, about the topic

There are no relevant data, known by comparative resear-
ch of the effects of minimally invasive combined surgical me-
thods (kyphoplasty, vertebroplasty + Coblation™, vertebro-
plasty + radiotherapy) with vertebroplasty and radiotherapy
methods (applied in monotherapy) on pain in patients with
spinal metastases.

Research hypothesis

Combined treatment (vertebroplasty + Coblation™, verte-
broplasty + radiotherapy) provides a more effective control
of algic syndrome, than treatments applied in monotherapy
(vertebroplasty or radiotherapy).

Article’s added novelty on this scientific topic

Combined methods of minimally invasive surgical treat-
ment (kyphoplasty, vertebroplasty + Coblation™, vertebro-
plasty + radiotherapy) of patients with spinal metastases,
provides a better control of algic syndrome up to a postin-
terventional year, compared with radiotherapy (applied in
monotherapy).

Abstract

Introduction. In this study, were study comparatively, the
influence of minimally invasive surgical methods (kyphoplas-
ty, vertebroplasty + Coblation™, vertebroplasty + radiothera-



tebroplastie + radioterapie) vs. metoda de radioterapie (apli-
cata in monoterapie), asupra durerii la pacientii cu metastaze
spinale.

Material si metode. in studiu au fost inrolati 142 de
pacienti, aflati la evidenta in Cancer Registrul Republicii
Moldova si diagnosticati cu metastaze in coloana vertebrala.
Participantii inrolati au fost divizati in grupuri, in functie de
metoda chirurgicala combinata de care au beneficiat. Astfel, 1a
27 (19,0%) de pacienti li s-a efectuat chifoplastie, la 29 (20%)
de pacienti s-a practicat vertebroplastie + Coblation™, iar in 33
(23,2%) de cazuri s-a practicat vertebroplastie + radioterapie.
Alti 53 (37,3%) de pacienti au beneficiat exclusiv de radiote-
rapie la coloana vertebrala cu scop de calmare a durerii si de
control tumoral local; acestea au constituit lotul de control.
Autoevaluarea intensitatii durerii a fost efectuata cu ajutorul
scorului vizual-analogic. Datele sunt prezentate sub forma de
valori absolute si relative, medie si deviere standard sau inter-
val de incredere de 95%. Teste statistice aplicate: t-Student, U
Mann-Whitney, ANOVA.

Rezultate. Tehnicile chirurgicale minim invazive combina-
te, comparativ cu metoda de radioterapie (aplicatd in monote-
rapie), au redus semnificativ mai mult din intensitatea durerii,
din consumul de analgezice, incepand cu prima saptamana de
la finalizarea tratamentului si pe Intreaga durata de monitori-
zare de 12 luni postinterventional.

Concluzii. La pacientii cu metastaze in coloana vertebrala,
metodele minim invazive combinate de vertebroplastie au fost
mai eficiente In reducerea intensitatii durerii postoperatorii si
al necesarului de analgezice pana la 12 luni postinterventional
decat radioterapia izolata. Analiza comparativa a metodelor
combinate de tratament chirurgical studiate, au demonstrat
un control eficient al sindromului algic la distanta de 12 luni,
oferind posibilitatea continudrii tratamentului de fond si ame-
liorand, astfel, calitatea vietii si speranta de viata a pacientilor
respectivi.

Cuvinte cheie: metastaze spinale, vertebroplastie, chifo-
plastie, Coblation™, radioterapie, calitatea vietii, prognostic
vital.

Introducere

Importanta afectiunilor oncologice 1n societatea si medi-
cina contemporana este dictata de incidenta lor crescanda in
populatie, gravitatea si prognoza lor, pierderile economice ale
pacientului si ale societatii, in intregime [1-3].

Desi incidenta prin cancer in Republica Moldova este la un
nivel comparativ mai redus decat media europeana, numarul
cazurilor noi inregistrate sunt in crestere continua. Astfel,
doar in ultimii zece ani, incidenta prin cancer a crescut de la
193,4 in 2005, la 266,4 de cazuri noi la 100 mii de populatie,
in 2015, ocupand locul doi printre principalele cauze de deces
(dupa maladiile aparatului circulator). Numai in anul 2015,
au fost luati la evidenta 9391 de bolnavi primari, ceea ce este
in crestere cu circa o mie de cazuri, comparativ cu anul 2014,
cand au fost inregistrati 8860 de bolnavi. Potrivit datelor din
anul 2015, cele mai multe cazuri de imbolnavire de cancer in
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py) with the radiotherapy method (applied in monotherapy)
on pain in patients with spinal metastases.

Material and methods. In this study have been included
142 patients, registered in the Cancer Registry of the Repub-
lic of Moldova and diagnosed with the spine metastases. The
participants, included in the study, were divided into groups
according to the combined surgical method by which they
were treated. Thus, at 27 (19.0%) patients were treated with
kyphoplasty, 29 (20.0%) patients were treated with vertebro-
plasty + Coblation™ and in 33 (23.2%) cases with vertebro-
plasty + radiotherapy. Other 53 (37.3%) patients, who were
given pure spine radiotherapy for pain relief and local tumor
control, were the control group. Self-assessment of pain in-
tensity was performed with visual-analogue score. The data
is presented as absolute and relative values, average and stan-
dard deviation or 95% confidence interval. Applied statistical
tests: t-Student, U Mann-Whitney, ANOVA.

Results. Combined minimally invasive surgical techniques,
comparatively with the radiotherapy method (applied in
monotherapy) have significantly reduced the pain intensity,
the analgesic consumption, since the first week after finishing
the treatment and for the entire 12-month post-intervention
monitoring period.

Conclusions. In patients with vertebral column metasta-
ses, the minimally invasive combined methods of vertebro-
plasty, were more effective in reducing the intensity of post-
operative pain and the need for analgesics up to 12 months
postinterventive than isolated radiotherapy. The comparative
analysis of the studied combined surgical treatment meth-
ods, demonstrated effective control of the algic syndrome at
12 months apart, offering the possibility of continuing back-
ground therapy and thus improving the quality of life and life
expectancy of the patients.

Key words: spinal metastases, vertebroplasty, kyphoplas-
ty, Coblation™, radiotherapy, quality of life, vital prognosis.

Introduction

The importance of oncological affections, in contemporary
society and medicine, is dictated by their increasing incidence
in the population, their severity and prognosis, the economic
losses of the patient and society as a whole [1-3].

Although the incidence of cancer in the Republic of Mol-
dova is lower than the european average, the number of newly
registered cases is steadily increasing. Thus, over the last ten
years, cancer incidence has increased from 193.4 in 2005, to
266.4 new cases per 100000 population, in 2005, occupy-
ing the second place among the main causes of death of the
population (after deaths from diseases of the cardiovascular
system). Only in 2015, were registered 9391 primary patients,
which is increasing by about one thousand cases, compared to
2014, when were registered 8860 patients. According to the
data from 2015, most of the cases of cancer in the Republic
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Republica Moldova au fost inregistrate pentru cancerul colo-
rectal - (12,9%), urmat de cancerul glandei mamare (10,9%),
al pielii (9,8%), cancerul pulmonar (9,5%) si hemoblastoze
(7,1%). Rata mortalitatii pentru toate tipurile de cancer, in
anul 2015 in Republica Moldova a constituit 136,9 de decese
la 100 mii de populatie (peste 6000 de persoane, anual) [4].

Caracteristic tirii noastre este diagnosticarea tardiva. in
peste jumatate din cazuri, pacientii sunt depistati in stadiul
[1I-1V de avansare, cu metastaze raspandite, inclusiv, in coloa-
na vertebrald. Acest fapt influenteaza negativ sansele de su-
pravietuire ale persoanelor diagnosticate cu maladii oncolo-
gice, nefiindu-le asigurat accesul la tratamente eficiente si la
abordarea clinica multidisciplinara [5].

Manifestdrile clinice ale metastazelor in coloana vertebra-
1a sunt variabile. Uneori, pacientii cu focare metastatice ver-
tebrale pot fi asimptomatici, primele semne aparand numai
dupa dezvoltarea fracturilor patologice. Totusi, cea mai ras-
pandita manifestare clinica a focarului metastatic vertebral
este durerea de spate, care poate avea un caracter difuz sau
localizat, in functie de raspandirea procesului metastatic in
coloana. Durerile reprezinta cauza primordiald de disconfort
la 30-40% dintre pacientii suferinzi de tumori maligne in sta-
diile initiale si pot anticipa cu 2-6 luni manifestarile imagistice
ale focarelor metastatice din coloana vertebrala. In cazul di-
semindrii tumorale avansate, sindromul algic persista la 55-
100% dintre pacienti. Unii autori au demonstrat ca exista o
anumita corelatie dintre frecventa si intensitatea sindromului
algic si histotipul tumorii primare [6-11].

Principalul obiectiv In tratamentul pacientului oncologic
cu metastaze in coloana vertebrala este calmarea durerilor de
spate. Calitatea analgeziei influenteaza direct calitatea vietii,
fortifica capacitatile psihice si fizice de a continua tratamentul
oncologic special [12].

Numeroase publicatii au demonstrat o reducere a inten-
sitatii durerilor de spate la pacientii cu metastaze spinale, atat
in cazul aplicarii tehnicilor chirurgicale minim invazive, cat si
in utilizarea metodelor radioterapeutice de tratament [13-28].
in acelasi timp, nu au fost identificate studii in care sa fie com-
parate rezultatele obtinute in urma tratamentelor aplicate.

Reiesind din cele enumerate anterior, am definit drept scop
cercetarea comparativa a influentei metodelor combinate de
tratament chirurgical minim invaziv (chifoplastie, vertebro-
plastie + Coblation™; vertebroplastie + radioterapie) cu meto-
da de radioterapie (aplicatda in monoterapie), asupra durerii la
pacientii cu metastaze spinale.

Material si metode

Studiul realizat este de tip clinic, analitic, prospectiv, care
a evaluat rezultatele tratamentului a 142 de pacienti cu me-
tastaze in coloana vertebrald, care prezentau risc de fractura
patologica sau cu fracturi patologice vertebrale deja produse,
fara manifestari neurologice grave, tratati in perioada 2012-
2015. Studiul a fost efectuat in conformitate cu principiile eti-
ce ale Declaratiei de la Helsinki si, in fiecare caz, a fost obtinut
consimtamantul informat. Protocolul studiului a fost avizat
favorabil de catre Comitetul de Etica a Cercetdrii al USMF
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of Moldova, were those of colorectal cancer - (12.9%), fol-
lowed by breast cancer (10.9%), skin cancer (9.8%), lung
cancer (9.5%) and hemoblastosis (7.1%). The mortality rate
in the Republic of Moldova, in 2015, for all types of cancer,
was 136.9 deaths per 100000 population (over 6000 people,
annually) [4].

Characteristic for our country is late tumor detection. In
over half of the cases, patients are detected with tumors in III-
IV stage of advancement, with already established metastases,
including the spine. This has a negative impact on the chanc-
es of survival of people diagnosed with oncological diseases,
with no access to effective therapy and the multidisciplinary
clinical management [5].

Clinical manifestations of the spine metastasis are vari-
ous. Sometimes, patients with metastatic vertebral foci may
be asymptomatic, and these foci may appear only after the de-
velopment of pathological fractures. However, the most wide-
spread clinical manifestation of the vertebral metastatic foci,
is back pain, which may be diffuse or localized, depending on
the spread of the metastatic process in the spinal column. Pain
is the primary cause of discomfort in 30-40% of patients with
malignant tumors in the initial stages and can anticipate 2-6
months of imagistic manifestations of metastatic foci in the
spinal column. In the case of advanced tumor dissemination,
algic syndrome persists in 55-100% of patients. Some authors
have demonstrated that there is a certain correlation between
the frequency and intensity of the algic syndrome and the pri-
mary tumor histotype [6-11].

The main objective in the treatment of the oncological pa-
tient with the spine metastases, is back pain relief. The quality
of analgesia influences directly the quality of life, strengthens
the mental and physical capacities to continue the special on-
cological treatment [12].

Various publications, have demonstrated a reduction in the
intensity of back pain in patients with spinal metastases, both
for the application of minimally invasive surgical techniques
and the use of radiotherapy treatment methods [13-28]. At the
same time, there were no studies in which were compared the
obtained results from the applied treatment.

Based on the above, we have defined as a goal the compar-
ative research of the influence of combined minimally invasive
surgical methods (kyphoplasty, vertebroplasty + Coblation™,
vertebroplasty + radiotherapy) with the radiotherapy method
(applied in monotherapy) on pain in patients with spinal me-
tastases.

Material and methods

This research is clinically, analytically, prospectively, which
evaluated the treatment results of 142 patients with spinal me-
tastasis, who were at risk of pathological vertebral fractures,
installed without serious neurological manifestations, treated
during the 2012-2015 period. The study was conducted in ac-
cordance with the ethical principles of the Helsinki Declara-
tion and in each case was obtained an informed concent. The
protocol of the study has been advised by the Research Ethics
Committee of the USMF ,Nicolae Testemitanu” (report no. 13,



,Nicolae Testemitanu” (proces-verbal nr. 13 din 28.01.2013,
presedinte CEC - Mihail Gavriliuc, dr. hab. st. med., prof. univ.).
Drept criterii de includere a participantului in cercetare,
au servit:
= acordul pacientului pentru participarea in studiu;
= varsta >18 ani;
= prezenta durerilor de spate cu o intensitate mai mare
de 50 de puncte (in intervalul de 0-100 puncte pe SVA),
refractare la medicatia nespecifica (AINS);
= fracturd patologicd, secundard atingerii tumorale me-
tastatice, cu un volum >50% din volumul corpului verte-
bral sau >25%, dar cu implicarea pediculului vertebral;
= confirmare imagistica prin metode contemporane (CT
si/sau RMN);
= fara manifestari neurologice speciale;
= unghi de cifotizare locala >15° si/sau tasare vertebrala
>Y din Indltimea corpului vertebral (criteriile de stabili-
tate vertebrala fiind apreciate dupa scara SINS);
= speranta de viata >3 luni, apreciata dupa scara Tokuha-
shi.
Criterii de excludere din studiu au servit:
= prezenta unei fracturi patologice vertebrale cu un co-
laps mai mare de 70%;
= compresie medulara simptomatica la nivelul fracturii
(pareza profunda, plegie);
= tratamente suportate anterior la locul fracturii patologi-
ce vertebrale (In special, radioterapie);
= infectii locale (osteomielita, abces epidural sau discita);
= alergie la componentele cimentului osos;
= patologie cardio-pulmonara severa, coagulopatie ne-
controlabil3;
= refuzul pacientului de a participa la cercetare.

Dupa aplicarea acestor criterii, au fost selectati 142 de
pacienti, aflati la evidenta in Cancer Registrul Republicii Mol-
dova si diagnosticati cu metastaze in coloana vertebrala. Opt-
zeci si nouad (62,7%) dintre participantii inclusi in studiu, au
fost divizati in grupuri, in functie de metoda chirurgicala com-
binata, prin care au fost tratati si, anume: la 27 (19%) dintre
pacienti li s-a efectuat chifoplastie (KP), la 29 (20%) dintre
pacienti s-a practicat vertebroplastie + Coblation™ (VP+Co),
iar in 33 (23,2%) din cazuri s-a practicat vertebroplastie +
radioterapie (VP+RxT). Alti 53 (37,3%) de pacienti, care au
beneficiat exclusiv de radioterapie la coloana vertebrala cu
scop de ameliorare a durerilor si de control tumoral local, au
constituit lotul de control.

Toate evaluarile clinico-paraclinice si tehnicile de tra-
tament, practicate pe parcurs, au fost efectuate de aceeasi
echipa.

Evaluarea durerii si consumului de analgezice

In cadrul prezentei cercetiri, obiectivul major a fost stu-
dierea influentei tehnicilor chirurgicale combinate supra
durerii. Pentru documentarea obiectiva a sindromului algic,
pacientilor 1i s-a propus sa-si aprecieze intensitatea durerii
dupa scala vizual-analogica de evaluare a durerii (SVA), apli-
cata pe parcursul a catorva interviuri efectuate inainte de tra-
tament, la 1 saptamana, la 1; 3; 6; 9 si 12 luni dupa tratament.

Evaluarea durerii dupd tratamentul metastazelor spinale

from 28.01.2013, CEC president - Mihail Gavriliuc, PhD, uni-
versity professor.).
The criteria for inclusion of the participant in the research
served:
= patient consent for participation in the study;
= participant's age over 18 years;
= presence of back pain with an intensity greater than 50
points (0-100 range on VAS) refractory to non-specific
medication (NSAIDs);
= pathological fracture secondary to metastatic tumor
with a >50% of the vertebral body volume or >25%, but
with the involvement of the vertebral pedicle;
= imagistic confirmation by contemporary methods (CT
and/or MRI);
= without special neurological manifestations;
= ]Jocal cornering angle >15° and / or spinal compression
>Y from the height of the vertebral body (the criteria for
vertebral stability being assessed on the SINS scale);
= life expectancy >3 months, appreciated by the Tokuhashi
scale.

Exclusion criteria from the study served:

= the presence of a pathological vertebral fracture with a
collapse of more than 70%j;

= symptomatic bone marrow compression at the fracture

level (deep paresis, plegia);

previously treatments at the place of the vertebral pa-

thological fracture (especially radiotherapy);

local infections (osteomyelitis, epidural abscess or dis-

citis);

allergy to the components of bone structure;

severe cardio-pulmonary pathology, uncontrollable coa-

gulopathy,

= the patient's refusal to participate in the research.

After applying these criteria, were selected 142 patients,
registered in the Cancer Registry of the Republic of Moldova
and diagnosed with spine metastases. Eighty nine (62.7%)
participants included in the study, were divided into groups
according to the combined surgical method they were treat-
ed, namely: 27 (19%) patients were treated with kyphoplas-
ty (KP), 29 (20%) patients were treated with vertebroplasty
+ Coblation™ (VP+Co) and vertebroplasty + radiotherapy
(VP+RxT) was used in 33 (23.2%) cases. Other 53 (37.3%)
patients, who were given pure spine radiotherapy for pain
relief and local tumor control, constituted the control
group.

All clinical and paraclinical assessments and treatment
techniques, practiced along the way, were performed by the
same team.

Evaluation of pain and the use of analgesics

In the present study, the main objective was to study the
influence of combined surgery techniques on pain. For objec-
tive documentation of algic syndrome, patients were offered
to assess their pain intensity by the visual-analogue pain as-
sessment scale (VAS), applied during several pre-treatment
interviews, 1 week after finishing the treatment, and at 1; 3;
6; 9 and 12 months.
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Totodata, la examinarea obiectiva a eficacitatii tratamentu-
lui, se tinea cont de refuzul pacientului de analgezice, de relua-
rea activitatilor cotidiene si de durata de mentinere a efectului
terapeutic.

n acest context, a fost documentat, in dinamici, consumul
de analgezice si tipul acestora, conform scorului OMS: 0 - dure-
re absenta, niciun analgezic nu este necesar; [ - durere usoara,
care necesita medicatie analgezica non-opioida. De obicei, se
administreaza AINS cu sau fara terapie adjuvantd; II - durere
moderat3, care necesitd asocierea de analgezice opiode slabe la
analgezicele non-opioide sau, alternativ, asociatii cu analgezice
opioide, cu sau fara terapie adjuvantd; Il - durere severa, in care
opioidul slab este inlocuit cu un opioid puternic, in asociatie cu
un analgezic neopioid, cu sau fara terapie adjuvanta.

Tratamentul adjuvant al durerii este definit ca fiind acea
medicatie, asociata terapiei cu opioizi sau alte medicamente
antalgice, care nu are actiune primara analgezica, dar are rol
de potentare a efectului acestor medicamente (antidepresan-
te, anticonvulsivante, steroizi, neuroleptice etc.). Alegerea ti-
pului de medicatie adjuvanta depinde de tipul de durere pre-
zenta la pacient si de eventualele simptome, asociate durerii,
care trebuie combatute.

Evaluarea stasticd

In scopul procesirii statistice a materialului acumulat pe
durata studiului, a fost elaborata o baza de date digitala cu aju-
torul programului ,Statistical Package for the Social Science”
(SPSS, Inc., Chicago, IL, 2012), versiunea 21.0 pentru MS Win-
dows (Licenta N2 20130626-3), unde au fost codificate, intro-
duse si stocate datele din fisele de examinare a participantului
la studiu.

Prelucrarea statistica s-a efectuat cu ajutorul soft-ului
licentiat IBM SPSS Statistics v. 21 si programului Microsoft Ex-
cel din pachetul Microsoft Office 2007. In baza acestor soft-
uri, au fost calculate valorile medii, deviatiile si erorile stan-
dard, testele t-Student, u-Mann-Whitney, in functie de tipul de
distributie al datelor. Prag de semnificatie statistica a fost fost
considerat un p<0,05.

Pentru estimarea gradului de asociere dintre diversi factori
non-parametrici, au fost aplicati testul de corelatie Pearson,
testul non-parametric Wilcoxon si coeficientii non-parametrici
de corelatie a rangurilor Spearman sau Friedman. Gradul de
concludenta a relatiilor corelative dintre parametrii evaluati
s-a calculat prin coeficientul de corelatie. Dependenta statis-
tica dintre parametrii calitativi s-a prezentat prin tabele de
contingentd, iar pentru verificarea ipotezei de independentd a
liniilor si coloanelor, s-a folosit criteriul x>

Rezultate

Participantii la studiu au avut varsta medie de 59,8+10,6
de ani, cu limitele Intre 33 si 85 de ani. Repartizarea dupa gen
a fost de 62 (43,7%) de barbati si 80 (56,3%) de femei, rapor-
tul de sexe (masc/fem) fiind de 1:1,29. Cincizeci si opt (40,8%)
dintre pacienti au provenit din mediul rural si 84 (59,2%) -
din mediul urban, majoritar din mun. Chisindau - 68 (80,9%)
de cazuri.

De mentionat, numarul maximal de participanti in studiu a
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At the same time, in the objective examination of the effica-
cy of the patients’ treatment has been considered the patient’s
refusal of analgesics, the resumption of the daily activities and
the length of the therapeutic effect.

Thus, were dinamically documented, the analgesic con-
sumption and their type, according to the WHO score: 0 - no
pain, no analgesics medication, no analgesic is necessary; I -
mild pain, requires non-opioid analgesics medication. Usually
are administered NAIDs with or without adjuvant therapy;
II - moderate pain, weak opioid analgesics will be associated
with non-opioid analgesics or alternatively associations with
narcotic analgesics, with or without adjuvant therapy; III - se-
vere pain, replaces the weak opioid with a strong opioid in as-
sociation with a nonopioid analgesic, with or without adjuvant
therapy.

Adjuvant treatment of pain is defined as the drug associat-
ed with opioid therapy or other analgesic drugs that does not
have primary analgesic activity, but it aims to potentiate the
effect of these drugs (antidepressants, anticonvulsants, ste-
roids, neuroleptics etc.). Choosing the type of adjuvant medi-
cation depends on the type of pain, present in the patient and
the possible pain-related symptoms to be treated.

Statistic evaluation

For the purpose of statistical processing of the material ac-
cumulated during the study, was developed a digital database,
using the ,Statistical Package for Social Science” (SPSS, Inc.,
Chicago, IL, 2012), version 21.0 for MS Windows (License No.
20130626-3), where were encoded, entered and stored the
participant’s data from examination records.

Statistical processing was performed using the licensed
IBM SPSS Statistics v. 21 software and the Microsoft Excel 2007
Microsoft Office suite. Based on these software, were calculat-
ed average values, deviations and standard errors, t-Student
test, u-Mann-Whitney, depending on the symmetry of the data
dispersion, with the level of significance p<0.05.

To evaluate assessment of dependency between various
non-parametric factors, were applied the Pearson correlation
index, the non-parametric Wilcoxon test and the non-para-
metric correlation coefficients of the Spearman or Friedman
ranks. The degree of concluding correlative relationships, be-
tween the evaluated parameters, was calculated by the cor-
relation coefficient. The statistical dependence, between the
qualitative parameters, was presented by contingency tables,
and the criterion x* was used to verify the hypothesis of line
and column independence.

Results

The study participants had an average age of 59.8+10.6
years, ranging from 33 to 85 years. The gender breakdown was
62 (43.7%) and 80 (56.3%) females, the gender ratio (masc/
fem) being 1:1.29. Fifty-eight (40.8%) patients came from the
rural area and 84 (59.2%) - from the urban area, most of them
from Chisinau - 68 (80.9%) cases.

It is worth mentioning, that the maximum number of par-
ticipants in the study was divided into the 50 and 70-years-



fost reprezentat de categoria de varsta de 50-70 de ani, varsta,
in care se produc o serie de modificari substantiale in homeo-
stazia organismului uman si care creaza conditii favorabile
pentru dezvoltarea maladiilor oncologice. In acelasi timp, chi-
ar daca aveau stabilit un diagostic oncologic, acesti pacienti
erau persoane active social si profesional.

Durata anamnesticului oncologic pozitiv a variat de la 0
luni pana la 312 luni, media fiind de 32,2+43,8 de luni.

Toti participantii la studiu au fost repartizati pe grupuri,
tinand cont de etiologia tumorilor primare, diseminate in co-
loana vertebrala si de gradul lor de agresivitate (Tabelul 1).

Tabelul 1. Repartizarea pacientilor conform nozologiei oncologice
primare.

Tipul tumorii primare si gradul de malignitate abs %

Cu vitezd rapidd de crestere

= tumori canceroase ale tractului gastrointestinal 20 14,0

= cancer pulmonar 17 12,0

= tumori fara focar primar determinat 3 2,1

= melanom 1 0,7

= mielom 1 0,7
Cu vitezd medie de crestere

= cancer renal 7 4,9

= tumori din sfera ORL 2 3,8

= cancer de col uterin 4 2,8
Cu vitezd lentd de crestere

= cancer mamar 56 39,4

= cancer de prostata 31 21,8
Total 142 100,0

Evaluarea durerii dupd tratamentul metastazelor spinale

old age group, at which there are substantial changes in the
human homeostasis, which create favorable conditions for the
development of oncological diseases. At the same time, even if
they had an oncology diagnosis, these patients were socially
and professionally active.

The duration of the positive oncological anamnesis of the
patients, ranged from 0 months to 312 months, the average
being of 32.2+43.8 months.

All participants in the study were divided into groups, tak-
ing into account the etiology of primary tumors, disseminated
in the spine and their aggressiveness (Table 1).

Table 1. Distribution of patients by etiology of primary
tumors.

Type of primary tumor and degree of malignancy abs %
With rapid growth rate
= cancer tumors of gastrointestinal tract 20 14.0
= lung cancer 17 12.0
= tumors without primary determined foci 3 2.1
* melanoma 1 0.7
= myeloma 1 0.7
With average growth rate
= renal cancer 7 4.9
= otorhinolaryngology sphere tumors 2 3.8
= uterine cervical cancer 4 2.8
With a slow growth rate
® breast cancer 56 39.4
= prostate cancer 31 21.8
Total 142 100.0

Marea majoritate a pacientilor - 139 (97,9%) - au benefi-
ciat de tratament sistemic al focarul tumoral primar; 3 (2,1%)
dintre pacienti nu au primit niciun tratament sistemic.

Dintre cei care au primit tratamente anterior, 95 (66,9%)
de pacienti au urmat tratamente combinate (interventie chi-
rurgicala la focarul primar + cure de polichimioterapie si/sau
radioterapie); 18 (12,7%) pacienti au urmat tratament com-
binat nechirurgical (cure de polichimioterapie si/sau radiote-
rapie); 15 (10,6%) pacienti au urmat, cel putin, o cura de RxT
la focarul tumoral primar, iar 9 (6,3%) pacienti au urmat, cel
putin, o cura de polichimioterpie. Doi (1,4%) pacienti au bene-
ficiat doar de tratament chirurgical la focarul tumoral primar.

Tratamentul pacientului oncologic cu metastaze spinale
este un proces complex si dinamic, care necesita reevaluari
frecvente ale intensitatii sindromului algic pentru verificarea
eficacitatii terapiei administrate si facilitarea ajustarii dozelor.
Pentru un control eficient al durerii, trebuie evaluate dimensi-
unile ei fizice, psiho-sociale si impactul functional.

Intensitatea durerii, in functie de tipurile de tratamente
aplicate si de etapa de inregistrare a datelor, este prezentata
in Tabelul 2.

La momentul examinarii primare, toti pacientii prezentau
drept acuza de baza durerea de spate, cu sau fara iradiere in
teritoriile somato-metamerice corespunzatoare segmentului
vertebral afectat, evaluate la peste 50 de puncte ale SVA. Gra-
dul de intensitate al durerii depindea de gravitatea procesu-
lui patologic in segmentul afectat. La pacientii care nu aveau
fracturi patologice, durerile aveau un caracter cronic, fara o le-
gatura stransa cu eforturile axiale si, uneori, scadeau in inten-

The vast majority of patients - 139 (97.9%) - were sub-
jected to systemic treatments at the primary tumoral foci and
3 (2.1%) patients received no systemic treatment.

Of those receiving previous treatments, 95 (66.9%) pa-
tients, followed combined treatments (surgery at primary
focus + polychemotherapy and/or radiotherapy cures), 18
(12.7%) patients followed combined treatment (polychemo-
therapy and/or radiotherapy cures), 15 (10.6%) patients fol-
lowed at least one RxT cure at the primary tumoral foci, and 9
(6.3%) patients followed at least one polychemotherapy cure.
Two (1.4%) patients were subjected only to surgical treat-
ment at the primary tumoral foci.

Treatment of the oncological patient with spinal metasta-
ses is a complex and dynamic process that requires frequent
reassessment of algal syndrome, to check the efficacy of ad-
ministered therapy and to facilitate dose adjustment. For ef-
fective pain control, its dimensions (physical, functional, psy-
chosocial) must be assessed.

The intensity of pain, depending on the types of treatments
applied and the data recording phase, is presented in Table 2.

At the time of the primary examination, all patients pre-
sented a back pain, with or without irradiance, in the somato-
metameric territories corresponding to the affected vertebral
segment, assessed at over 50 VAS points. The degree of pain
intensity, depended on the severity of the pathological pro-
cess in the affected segment. In patients without pathologi-
cal fractures, the pain has chronic character, without a close
connection with the axial efforts and sometimes decreased in
intensity on their own. In patients with vertebral pathological



Evaluation of pain after treatment of spinal metastases

MJHS 12(2)/2017

Tabelul 2. Intensitatea durerii (puncte SVA), in functie de tipul tratamentului aplicat si de etapele de inregistrare a datelor.
Table 2. Pain intensity (VAS points), depending on the type of treatment applied and the data recording phases.

Etape / phases RxT? SX# KP* VP+Co' VP+RxT*®
pana la tratament 67,92+7,93 70,79+8,69 69,26+8,74 71,03+9,39 71,82+8,08
before the treatment [50; 80] [50; 90] [60; 90] [50; 90] [60; 90]
la 1 saptamana 57,17+10,63 46,52+11,39 47,04+10,31 46,90+11,37 45,76+12,51
at 1 week [30; 70] [20; 80] [30; 70] [20; 80] [20; 70]
la 11luna 48,49+11,50 34,94+10,57 35,56+9,34 34,83+9,50 34,55+12,52
at 1 months [20; 70] [10; 70] [20; 50] [20; 70] [10; 60]
la 3 luni 39,25+13,71 21,69+10,79 24,23+9,02 22,41+10,23 22,41+9,88
at 3 months [10; 70] [0; 60] [0; 40] [10; 60] [0; 50]
la 6 luni 34,34+20,62 12,02+9,56 15,24+7,50 14,62+8,12 14,8049,63
at 6 months [0; 80] [0; 50] [0; 40] [0; 40] [0; 50]
la 9 luni 25,53+22,02 11,71+15,70 22,86x17,73 20,50+15,72 16,43+14,99
at 9 months [0; 70] [0; 60] [0; 60] [0; 60] [0; 60]
la 12 luni 27,19+20,83 18,14+£19,73 23,57+17,37 24,29+20,87 22,63+20,23
at 12 months [0; 80] [0; 90] [0; 60] [0; 90] [0; 80]

Notda: datele sunt prezentate sub forma de valori medii + deviere standard [extreme]. f- radioterapie; *- tratament chirurgical; #-

chifoplastie; T- vertebroplastie + Coblation”; $- vertebroplastie + radioterapie.
Note: data are presented as average * standard deviation [extremes]. - radiotherapy; *- surgical treatment; *~kyphoplasty; 7- vertebroplasty

+ Coblation”; ¥~ vertebroplasty + radiotherapy.

sitate de la sine. La pacientii cu fracturi patologice vertebrale,
durerile surveneau acut, In urma producerii fracturii si depin-
deau direct de solicitarea axiala, avind un caracter permanent
si sporeau In intensitate pe masura progresarii patologiei.

Dupa aprecierea intensitatii sindromului algic pe durata
studiului, pacientii au fost divizati, conventional, in grupuri,
in functie de severitatea durerilor, apreciate In baza SVA: fara
durere (0-19 p), durere usoara (20-39 p), durere moderata
(40-69 p), durere puternica (70-89 p), durere severa (90-
100 p) (Figura 1).

Analiza datelor din Figura 1 a pus in evidenta faptul ca,
incepand cu prima saptamand dupad aplicarea tratamente-
lor, in toate loturile s-au inregistrat o scadere a numarului de
pacienti cu dureri puternice si severe, marea lor majoritate
trecand In grupele cu dureri moderate si/sau usoare. Totusi,
aceasta tendinta a fost mai evidenta la pacientii tratati chirur-
gical, care s-a mentinut timp de 6 luni postoperator.

Astfel, la 6 luni distantd, 100% dintre pacientii tratati chi-
rurgical au mentionat o ameliorare vadita a intensitatii dure-
rilor vs. 47 (88,7%) de pacienti, care au urmat doar cura de
RxT, dintre care 3 (6,4%) pacienti au mentionat o scadere
neimportantd a intensitatii durerilor (<10 mm pe SVA). Alti 4
(7,5%) pacienti, tratati prin RxT, au apreciat aceiasi intensita-
te a durerilor ca si pana la tratament, iar 2 (3,8%) pacienti au
mentionat o agravare nesemnificativa a durerilor (>10 mm pe
SVA), comparativ cu cele de pana la tratament.

Deoarece in intervalul de 6-12 luni, la unii pacienti, din
cauza unor evenimente patologice (pneumonii, agravare ne-
urologica, fracturi patologice ale scheletului axial si periferic,
hemoragii etc.) a decompensat maladia de baza, s-a inregistrat
o crestere a intensitatii durerilor, fapt ce a necesitat interventii
terapeutice suplimentare.

in aceste circumstante, la examinarea de la 12 luni, au fost

fractures, the pain occurred acutely after the fracture produc-
tion, and were directly dependent on the axial stress, having a
permanent character and increasing in intensity as the pathol-
ogy progressed.

Estimating the intensity of the algic syndrome, during the
study, patients were conventionally divided into groups accor-
ding to the severity of the pain, assessed on the VAS basis: no
pain (0-19 p), mild pain (20-39 p), moderate pain (40-69 P),
strong pain (70-89 p), severe pain (90-100 p) (Figure 1).

Data analysis in Figure 1, highlighted the fact that starting
with the first week after the initiation of the treatments, in
both groups was found a decrease in the number of patients
with strong and severe pain, the vast majority of them being in
groups with moderate and / or mild pain. However, this trend
was more evident in surgically treated patients, thus mantain-
ing it in both groups up to 6 months.

Therefore, at 6 months after, 100% of the surgically treated
patients noted a marked improvement in pain intensity vs. 47
(88.7%) patients who followed only the RxT cure, of which 3
(6.4%) patients, reported an unimportant decrease in pain
intensity (<10 mm on VAS). Other 4 (7.5%) patients, treated
with RxT, rated the same pain intensity as before the treat-
ment, and 2 (3.8%) pacients reported an insignificant pain
worsening (>10 mm on VAS) compared to those before the
treatment.

Because, within 6-12 months, some patients, due to patho-
logical events (pneumonia, neurological aggravation, axonal
and peripheral skeletal fractures, haemorrhages etc.), has
decompensated the underlying disease, and also was found
an increase in pain intensity, which has required additional
therapeutic efforts.

In this case, at the 12-month examination, were evaluated
70 (78.7%) surgically treated patients and only 32 (60.4%)



evaluati 70 (78,7%) de pacienti tratati chirurgical si doar 32
(60,4%) de pacienti, tratati prin RxT. Restul pacientilor fie de-
cedasers3, fie nu s-au prezentat din cauza agravarii maladiei de
baza. Dintre acei care s-au prezentat, la 12 (17,15%) pacienti
tratati chirurgical s-a apreciat o scidere nesemnificativa a
intensitatii durerilor, comparativ cu evaluarea de la 6 luni. La
pacientii tratati prin RxT, s-a apreciat o scadere a intensitatii
durerilor la 8 (25%) dintre ei, comparativ cu evaluarea de la
6 luni. La 5 pacienti din acest subgrup, durerea s-a redus ne-
semnificativ.

La alti 32 (45,7%) de pacienti tratati chirurgical, s-a deter-
minat o crestere a intensitatii durerilor, comparativ cu evalua-
rea de la 6 luni; dintre ei, 15 (46,9%) au prezentat o crestere
nesemnificativa. La 16 (50%) pacienti tratati prin RxT, s-a de-
terminat o crestere a intensitatii durerilor, comparativ cu eva-
luarea de la 6 luni; dintre ei, 10 (31,2%) au prezentat o crestere
nesemnificativa.

Evaluarea intensitatii durerilor de la 12 luni a pus in
evidenta faptul ca 26 (37,2%) de pacienti, tratati chirurgi-
cal, au prezentat aceeasi intensitate a durerilor, comparativ
cu evaluarea de la 6 luni. Iar in grupul de pacienti tratati prin
RxT, 8 (25%) pacienti prezentau aceeasi intensitate a dureri-
lor, comparativ cu evaluarea de la 6 luni. La 2 (2,9%) pacienti
tratati chirurgical si la 4 (12,5%) pacienti, tratati prin RxT,
nu s-a determinat o evolutie clara a intensitatii durerilor la
distanta de 12 luni, aceasta pastrandu-se in limita valorilor de
pana la tratament, indiferent de tratamentele aplicate.

In pofida faptului ca la distantd de 12 luni, in loturile de
studiu s-a atestat o usoara crestere a intensitatii sindromului
algic, comparativ cu valorile obtinute la evaluarea de la 6 luni,
trendul de ameliorare a durerilor s-a mentinut, neidentifican-
du-se nicio diferenta statistica intre acestea.

Dinamica intensitatii durerii (puncte pe SVA) fatd de etapa

Evaluarea durerii dupd tratamentul metastazelor spinale

patients treated with RxT. Others were either deceased or
failed due to worsening of the underlying disease. Of those
presented, 12 (17.15%) patients, treated surgically, it was
found an insignificant decrease in pain intensity, as compared
to the 6-month assessment. At patients treated with RxT, we
assessed a decrease in pain intensity at 8 (25%) patients, com-
pared to the 6-month assessment. Of these, 5 patients showed
an insignificant decrease.

In another 32 (45.7%) surgically treated patients, was
determined an increase in pain intensity, compared with the
6-month assessment, of which 15 (46.9%) pacients showed
an insignificant increase. In 16 (50%) patients, treated with
RxT, was determinet an increase in pain intensity, compared
to the 6-month assessment, 10 (31.2%) of them showing an
insignificant increase.

The evaluation of pain intensity at 12 months, revealed
that 26 (37.15%) patients, treated surgically, had the same
pain intensity as compared to the 6-month assessment. And
in the RxT treated group, 8 (25%) patients had the same pain
intensity as compared to the 6-month assessment. At 2 (2.9%)
surgically treated patients and at 4 (12.5%) patients treated
with RxT, a clear evolution of pain intensity at 12-month dis-
tances, was not established, however, it has remained within
the same limits up to treatment, regardless of the previous
treatments.

Despite the fact, that at 12 months, in both groups was reg-
istered a slight increase in the intensity of the algic syndrome,
compared to the obtained values at the 6-month evaluation,
the pain-relieving trend remained in both groups, withoput
any statistical difference between them.

Dynamics of pain intensity (VAS points) over the treatment

Tabelul 3. Dinamica intensitatii durerii (puncte pe SVA) fata de etapa de pana la tratament, in functie de tipul tratamentului aplicat.
Table 3. Pain intensity dynamics (VAS points) versus before treatment stage, depending on the type of treatment applied.

Etapa de timp RxT' SX* KP* VP+Co VP+RxTS
Follow up

la 1 saptamana

at 1 week -10,76+6,75 -24,27+10,1 -22,22+8,01 -24,14+10,18 -26,06+11,44
la1luna

at 1 month -8,68+3,94 -11,57+4,98 -11,48+6,02 -12,07+4,91 -11,21+4,15
la 3 luni

at 3 months -9,25+6,75 -13,26+5,17 -11,92+4,02 -12,41+5,77 -14,83+5,09
la 6 luni

at 6 months -4,31+10,63* -9,66+8,04 -11,91+6,02 -8,85+8,16 -9,13+8,48

la 9 luni

at 9 months +2,67+12,02%* +0,49+12,76** +7,27+14,21** +6,0+11,43* -2,14+9,75%*
la 12 luni

at 12 months +9,17+11,39* +10,0+12,39 +12+15,49* +14,67+15,98* +12,5+10,55*
dinamica totala (pretratament - 12 luni)

total dynamics (pretreatment — 12 months) -34,82+17,62 -52,29+18,66 -48,57+14,6 -45,71+21,35 -50£19,15

Notd: datele sunt prezentate sub forma de valori medii + eroare standard. - radioterapie; *-tratament chirurgical; *~chifoplastie; T- vertebroplastie +

Coblation”; 5- vertebroplastie + radioterapie. *- p<0,05; **- p<0,01.

Note: data are presented as average + standard error. '~ radiotherapy; *- surgical treatment; *~kyphoplasty; T- vertebroplasty + Coblation”; - vertebroplasty

+ radiotherapy. *- p<0.05; **- p<0.01.
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de pana la tratament, in functie de tipul tratamentului aplicat,
este prezentata in Tabelul 3.

Conform Tabelului 3, in loturile studiate, tendinta de redu-
cere semnificativa a intensitatii durerilor s-a mentinut pana la
termenul de 9 luni, dupa care, catre 12 luni de monitorizare,
aceasta diferenta a diminuat.

Compararea statistica a grupelor de pacienti tratati chirur-
gical a stabilit ca aplicarea tehnicii de KP a ameliorat intensi-
tatea durerilor cu -48,57+14,6 puncte SVA, tehnica VP+Co - cu
-45,71+21,34 puncte SVA, iar tehnica VP+RxT - cu-50,0£19,15
puncte SVA.

Analiza impactului tehnicilor chirurgicale minim invazive
asupra intensitatii sindromului algic in subgrupele de pacienti
tratati chirurgical nu a identificat diferente statistice semnifi-
cative. Cu toate acestea, in subgrupul de pacienti tratati prin
metoda VP+RxT, la distantd de 12 luni dupa tratament, s-a
observat un control mai eficient al durerilor, comparativ cu
pacientii tratati prin celelalte tehnici chirurgicale minim inva-
zive. Din cele enumerate anterior, putem afirma ca tehnicile
chirurgicale minim invazive au avut un impact curativ mult
mai puternic asupra intensitatii sindromului algic, comparativ
cu metoda RxT, in monoterapie.

La pacientii cercetati au fost evidentiate trei tipuri de du-
rere: de oase (axiald), radiculara si cu caracter mixt. Evolutia
durerilor date la o distantd de 6 si 12 luni, in functie de tra-
tamentul efectuat, este prezentata in Figura 2. Astfel, in lotul
chirurgical au predominat pacientii cu dureri radiculare si de
tip mixt, pe cand in lotul tratat prin RxT - durerile axiale (de
oase). La evaluarea de la 6 luni dupa aplicarea tratamentelor, 65
(73%) dintre pacientii tratati chirurgical nu au prezentat du-
reri vs. 9 (17%) pacienti, tratati prin RxT. La un an distanta, 45
(63,8%) de pacienti tratati chirurgical nu au prezentat dureri
vs. 11 (34,4%) pacienti, tratati prin RxT.

Asadar, la 6 luni distanta dupa aplicarea tratamentelor,
in loturile studiate s-a evidentiat o scadere a numarului de
pacienti cu dureri axiale. Referitor la grupul de pacienti tratati
prin RxT, in lotul de baza, 2 (2,2%) pacienti au prezentat du-
reri axiale la 6 luni dupa tratament vs. 5 (5,6%) pacienti, ina-
inte de tratament; in lotul de control - 6 (11,3%) pacienti au
prezentat dureri axiale la 6 luni dupa tratament vs. 17 (32,1%)
pacienti, Inainte de tratament.

La distantd de un an dupa aplicarea tratamentelor, ins3, in
ambele loturi a crescut numarul pacientilor cu dureri axiale
cu cate un caz. Astfel, in lotul de pacienti tratati chirurgical - 3
(4,3%) persoane au prezentat dureri axiale, iar in cel tratat
prin RxT - 7 (21,9%). De mentionat ca majorarea numaru-
lui de pacienti cu dureri axiale nu a insemnat si mentinerea
intensitatii durerilor la nivelul de pana la tratament.

La 6 luni distantd, dupa aplicarea tratamentelor, in grupul
de pacienti cu dureri de tip radicular, s-a observat o crestere
neimportantd a numarului de cazuri in ambele loturi: de la 16
(18%) la 17 (19,1%) pacienti, in lotul tratat chirurgical, si de
la 13 (24,5%) la 17 (32,1%) cazuri, in lotul tratat prin RxT. La
distanta de un an, in ambele loturi s-a inregistrat o scadere a
numarului de pacienti cu dureri de tip radicular. ins3, in lotul de
pacienti tratati prin RxT, numarul acestora a scazut considera-
bil, de la 17 (19,1%) la 2 (6,3%). Aceasta se explica prin faptul
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stage, depending on the type of applied treatment, is shown
in Table 3.

According to Table 3, in the studied groups, the tendency
to significantly reduce pain intensity, was maintained until the
9-month period, after which, to 12 months of monitoring, this
difference diminished.

Statistical evaluation, among surgically treated patient
groups, determined that KP technique improved pain intensi-
ty by - 48.57+14.6 VAS points, VP+Co practice improved pain
intensity by - 45.71+21.34 VAS points and the VP+RxT tech-
nique - by -50.0+19.15 VAS points.

Analysis of the impact of minimally invasive surgical tech-
niques on algal syndrome intensity, in subgroups of surgically
treated patients, did not reveal significant statistical differ-
ences. However, in the subgroup of patients treated with the
VP+RxT method, 12 months after treatment, was observed a
better control of pain, compared to patients treated by other
minimally invasive surgical procedures. From the above, we
can say that minimally invasive surgical techniques had a
much stronger curative impact on algal syndrome, compared
to RxT in monotherapy.

Depending on the prevalence of pain in the investigated
patients, we highlighted three types of subjective pain: bone
or axillary pain, radicular pain and mixed pain. The evolution
of pain at 6 and 12 months, depending on the treatment, is
shown in Figure 2. Thus, in the surgical group, predominated
the patients with radicular and mixed type pain, while in the
group treated with RxT - axial pain (bone). At the 6-month
post-treatment evaluation, 65 (73%) surgically treated pa-
tients did not show any pain vs. 9 (17%) patients treated with
RxT. At one year’s distance, 45 (63.8%) surgically treated pa-
tients did not show any pain vs. 11 (34.4%) patients treated
with RxT.

So, 6 months after application of the treatments, the stu-
died groups showed a decrease in the number of patients with
axial pain. In the group of patients treated with RxT, in the ba-
sic group, 2 (2.2%) patients had axial pain after 6 months of
treatment vs. 5 (5.6%) patients before treatment, and in the
control group - 6 (11.3%) patients experienced axial pain at 6
months of treatment vs. 17 (32.1%) patients before treatment.

But at one year after treatment, the number of patients
with axial pain in both groups increased by one case. Thus,
in the group of patients treated surgically - 3 (4.3%) patients
had axial pain, and in the group of patients treated with RxT
-7 (21.9%). It should be noted, that the increase in the num-
ber of patients with axial pain, did not mean maintaining pain
intensity up to treatment.

At 6 months after treatment, in the group of patients with
radicular pain type, there was a notable increase in the num-
ber of cases registered in both groups: from 16 (18%) to 17
(19.1%) patients in the group of patients treated surgically
and from 13 (24.5%) to 17 (32.1%) cases in the group of pa-
tients treated with RxT. At one year’s notice, there was a de-
crease in the number of patients with radicular pain type in
both groups. However, the number of patients treated with
RxT decreased considerably from 17 (19.1%) to 2 (6.3%) pa-
tients. This is explained by the fact that a number of patients,
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Fig. 1 Distributia intensitatilor durerii in loturile chirurgical vs. radioterapie pe durata monitorizarii.
Fig. 1 Distribution of pain intensity in surgical vs. radiotherapy groups during follow up.

¥ durere osoasad/bone pain M durere radiculard/radicular pain ¥ durere tip mixt/combined pain

W fara durere /no pain

chirurgical/surgical RxT chirurgical/surgical RxT chirurgical/surgical RxT
pana la tratament/ before treatment

6 luni monitorizare /6 months follow-up |12 luni monitorizare /12 months follow-up

Fig. 2 Repartizarea pacientilor in functie de tipul de durere, Inainte, la 6 sila 12 luni dupa tratament.
Fig. 2 Patients distribution according to pain types, before, at 6 and at 12 months after treatment.
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pretrat/pretreat 1 sapt/ 1 week
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Fig. 3 Aplicarea palierelor OMS de analgezie 1n loturile de tratament chirurgical vs. radioterapie, pe durata monitorizarii.

Fig. 3 Use of WHO analgesic ladder in surgical vs. radiotherapy treatment groups of patients during follow up.
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ca o serie de pacienti, pe fundalul tratamentului simptomatic,
au necesitat reluarea RxT la coloana vertebrala.

Totodata, la 6 luni distanta dupa aplicarea tratamentelor,
in lotul chirurgical s-a inregistrat o scadere extrem de impor-
tanta (de peste 13 ori) a numarului de pacienti cu dureri de
tip mixt, de la 68 (76,4%) de cazuri la 5 (5,6%) cazuri, spre
deosebire de lotul tratat prin RxT, unde s-a observat o scadere
nesemnificativd a numarului de pacienti cu dureri de tip mixt
-dela 23 (43,4%) la 21 (39,6%) de cazuri. La un an distanta,
ins3, in lotul chirurgical s-a determinat o crestere a numarului
de pacienti cu dureri de tip mixt, de la 5 (5,6%) la 7 (10%)
cazuri. Pe cand, in lotul RxT, s-a observat o scadere a numa-
rului de pacienti cu dureri de tip mixt, de la 21 (39,6%) la 12
(37,5%) cazuri.

Tot in acest context, dintre cei 115 (81%) pacienti, care au
prezentat dureri nocturne pana la tratament, in lotul chirurgi-
cal, la 6 luni distanta, le-au prezentat 11 (12,4%) pacienti vs.
73 (63,5%) de pacienti, de pana la tratament; iar in lotul RxT,
rezultatele au fost, respectiv, 19 (35,8%) vs. 42 (36,5%). in mod
analogic, la 12 luni distanta vs. pana la tratament, rezultatele au
fost, pentru lotul chirurgical si cel RXT, respectiv: 6 (8,6%) vs.
73 (63,5%) si 8 (25%) vs. 42 (36,5%).

Pentru evaluarea influentei sindromului algic asupra
calitatii vietii, a fost documentata dinamica consumului de an-
algezice si tipului acestora, conform palierelor OMS. Incepand
cu prima saptamana dupa tratamentele aplicate, in ambele lo-
turi, consumul de analgezice a scazut, tendinta mentinandu-se
pentru urmatoarele sase luni. Mai mult decat atat, incepand cu
prima lung, o serie de pacienti au renuntat definitiv sau partial
la medicatia analgezica, micsorand dozele efective administra-
te nictemeral sau, chiar trecand la alta categorie, mai usoara,
de analgezice (de obicei, AINS). Aceasta tendinta s-a dovedit a
fi mult mai puternica la pacientii tratati chirurgical, compara-
tiv cu cei tratati prin RxT, mentinandu-se pe durata primelor
12 luni de monitorizare.

Totusi, in intervalul 6-12 luni, o parte dintre pacienti se
aflau in faza terminala a maladiei de baza, din cauza decom-
pensarii somatice. Acesti pacienti prezentau dureri severe si
necesitau tratament simptomatic, inclusiv cu analgezice opi-
oide (Figura 3).

Consumul de analgezice si tipul acestora au corelat direct
(r>0,7; p<0,05) cu durata anamnesticului pozitiv de maladie
oncologicd, cu durata sindromului algic si nu au depins de ti-
pul tratamentelor aplicate anterior.

Astfel, tehnicile chirurgicale minim invazive combina-
te, comparativ cu metoda RxT in monoterapie, au redus
semnificativ consumul de analgezice si au modificat tipul
acestora, incepand cu prima saptimand de monitorizare
postinterventionala.

Intre subgrupurile de pacienti tratati chirurgical, nu au
fost evidentiate diferente statistic semnificative in consumul
de analgezice pe durata monitorizarii.

Discutii
Aparitia durerilor osoase vertebrale, secundare afectarii

tumorale, este raspunsul la actiunea locala atat a factorilor his-
tochimici, cat si celor mecanici, care stimuleaza terminatiunile
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against administered symptomatic treatment, required a re-
peated RxT of the vertebral column.

At the same time, 6 months after the treatment, in the
group of patients treated surgically, there was an extremely
significant decrease (more than 13 times) of patients with
mixed pain type at 68 (76.4%) cases in 5 (5.6%) cases, as op-
posed to the group of patients treated with RxT, where there
was an insignificant decrease in the number of patients with
mixed pain type - from 23 (43.4% ) cases to 21 (39.6%) cases.
But a year after, the number of patients with mixed pain type
increased from 5 (5.6%) to 7 (10%) cases. While in the group
of patients treated with RxT there was a decrease in the num-
ber of patients with mixed pain type from 21 (39.6%) cases to
12 (37.5%) cases.

In this context, out of the 115 (81%) patients, that have
noctural pain before the treatment, only 11 (12.4%) patients
from the group of patients treated surgically at 6 months after,
experienced noctural pain vs. 73 (63.5%) patients before the
treatment, and in the group of patients treated with RxT, 19
(35.8%) patients vs. 42 (36.5%). Analogously, at 12 months
away vs. Before the treatment, the results were, for the surgi-
cal group and RxT group, respectively: 6 (8.6%) vs. 73 (63.5%)
and 8 (25%) vs. 42 (36.5%).

In order to assess the influence of the algal syndrome on
the quality of life, was documented the dynamics of analge-
sic consumption and their type according to the WHO ladder.
Starting with the first week after the applied treatment, in
both groups the consumption of analgesics decreased, this has
been keeping in dynamics for the next six months. Moreover,
starting with the first month, a number of patients have given
up definitively or in part to analgesic medication, reducing ef-
fective doses, administered per 24 hours, or even changing to
another easier class of analgesics, (usually NSAIDs). This trend
proved to be much stronger in the surgically treated patients
compared to those treated with RxT, and was maintained dur-
ing the first 12 months of follow-up.

However, between 6 and 12 months, some patients were
in the terminal phase of the underlying disease due to somatic
decompensation. These patients experienced severe pain and
required symptomatic treatment, including palliative opioid
analgesic support (Figure 3).

Consumption of analgesics and their type correlated di-
rectly (r>0.7; p<0.05) with the duration of the positive history
of oncological disease, duration of the algic syndrome and did
not depend on the type of treatments applied previously.

Therefore, combined minimally invasive surgical tech-
niques, compared to the RxT in monotherapy, significantly
reduced analgesic consumption and have changed their type,
starting with the first week after treatment.

There were no statistically significant differences in anal-
gesic consumption during monitoring over the subgroups of
patients treated surgically.

Discussion

The appearance of spinal bones pain, caused by tumoral
invasion, is the responce of the local action of both histochemi-



nervoase ale periostului. La fazele initiale, nociceptorii sunt
stimulati de amine biogene, factorii activatori ai osteoclaste-
lor, dar si de substante generatoare de osteoliza. Odata cu dez-
voltarea procesului tumoral, creste presiunea intraosoasa in
focarul distructiv, are loc amplificarea procesului de osteoliza
si compresia tesuturilor adiacente, inclusiv, a terminatiunilor
nervoase. Solicitarea mecanica a osului modificat patologic,
deformat si instabil, de asemenea, genereaza impulsatii noci-
ceptive aferente [6-9].

Tratamentul pacientilor cu metastaze in coloana vertebra-
1a reprezinta o problema actuald, aflata la interfata mai mul-
tor discipline clinice (oncologie, ortopedie, neurochirurgie si
radioterapie). Faptul genereaza discutii In contradictoriu re-
feritor la aplicabilitatea fiecarui procedeu terapeutic: corectia
deformatiei vertebrale si recuperarea functiilor coloanei ver-
tebrale, decompresia medulei spinale sau controlul tumoral
prin polichimioterapie si/sau RxT, hormonoterapie, tratamen-
te imunomodulante. Controversele persista din cauzad ca pe
parcursul unei perioade destul de Indelungate, s-a mentinut
o doctrind conservatoare referitoare la tratamentul categoriei
date de pacienti [13].

in anii 1960-1970, metoda de electie in tratamentul focare-
lor metastatice vertebrale era RxT, atat ca monoterapie, cat si
in asociere cu procedee chirurgicale de decompresie. Rezulta-
tele demonstrau o eficienta satisfacatoare, rata complicatiilor
dupa radioterapie fiind similara celor dupa tratamentul chi-
rurgical. Aceasta se explica prin faptul ca metoda de baza de
tratament chirurgical era laminectomia decompresiva, rezul-
tatele careia nu difera esential de cele ale RxT [20, 28].

Deoarece metodele conservative de tratament ale sindro-
mului algic la pacientul cu metastaze in coloana vertebrala nu
ofera un control adecvat al durerii, s-a impus cdutarea unor
metode chirurgicale paliative de control al acesteia. Este vor-
ba, in primul rand, de diminuarea sindromului algic, stabili-
zarea focarului de fractura patologica vertebrald si obtinerea
unui control tumoral local de durata, utilizind metode noi,
minim invazive de tratament, in speranta ca toate acestea vor
asigura o sporire a calitatii vietii pacientului oncologic.

Concluzii

La pacientii cu metastaze in coloana vertebrala, metode-
le minim invazive combinate de vertebroplastie au fost mai
eficiente in reducerea intensitatii durerii postoperatorii si al
necesarului de analgezice pana la 12 luni postinterventional
decat radioterapia izolata. Analiza comparativa a metodelor
combinate de tratament chirurgical studiate, au demonstrat
un control eficient al sindromului algic la distanta de 12 luni,
oferind posibilitatea continudrii tratamentului de fond si ame-
liorand, astfel, calitatea vietii si speranta de viata a pacientilor
respectivi.
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cal and mechanical factors that stimulate nerve endings of the
periosteum. In the initial stages, algal receptors are stimulated
by biogenic amines, osteoclast activating factors, and osteoly-
sis-generating substances. With the development of the tumor
process, the intraosseous pressure increases in the destruc-
tive focus, occur the osteolysis process and the compression
of adjacent tissues, including nerve endings. The mechanical
demand of pathologically modified, deformed and unstable
bone also generates related algal impulses [6-9].

The treatment of patients with the spine metastases is an
actual problem, with the limit of tangency of several clinical
disciplines (oncology, orthopedics, neurosurgery and radio-
therapy). This fact lead to major disputes over the applicabil-
ity of each therapeutic method: the correction of the vertebral
deformity and recovery of spinal coloumn functions, spinal
decompression or tumor control by polychemotherapy and/
or RxT, hormonetherapy, immunomodulatory treatment. The
described phenomenon, may possibly persist due to the fact
that over a long period of time a has been mentioned a conser-
vative doctrine on the treatment of this category of patients
[13].

In the 1960-1970 years, the elective method in the treat-
ment of metastatic vertebral foci was RxT, both as monother-
apy and in combination with surgical decompression proce-
dures. The results of these treatment demonstrated satisfacto-
ry efficacy, the rate of complications after radiotherapy being
similar to those after surgical treatment. This is explained by
the fact that the basic method of surgical treatment was de-
compressive laminectomy, the results of which do not differ
essentially from those of RxT [20,28].

Because, conservative methods in treatment of algic syn-
drome of the patient with spine metastasis, do not provide
adequate pain control, it has been necessary to seek palliative
surgical methods for controlling it. First of all, it is about al-
leviating the algic syndrome, stabilizing the pathological ver-
tebral fracture and obtaining a long-term local tumor control
using new, minimally invasive treatment methods, hoping that
all this will ensure an increase in the quality of life of the on-
cological patient

Conclusions

In patients with vertebral column metastases, the mini-
mally invasive combined methods of vertebroplasty, were
more effective in reducing the intensity of postoperative pain
and the need for analgesics up to 12 months postinterventive,
than isolated radiotherapy. The comparative analysis of the
studied combined surgical treatment methods, demonstrated
effective control of the algic syndrome at 12 months apart, of-
fering the possibility of continuation of background treatment
and thus improving the quality of life and life expectancy of
the patients.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Importanta densitometriei calculului renoureteral in eva-
luarea rezultatelor tratamentului prin litototritie extracorpo-
rala cu unde de soc, deocamdatd, nu a fost studiata.

Ipoteza de cercetare

Numarul necesar de sedinte de litotritie extracorporala
cu unde de soc pentru tratamentul calculilor renoureterali ar
fi dependent de densitatea lor, in unitati Hounsfield, aprecia-
ta la tomografia computerizata.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat ca densitatea in unitati Hounsfield este
un determinant al numarului necesar de sedinte de litotritie
extracorporala cu unde de soc.

Rezumat

Introducere. De la introducerea metodei de litotritie ex-
tracorporala cu unde de soc, In anii 1980, aceasta tehnologie
a devenit una din principalele metode de tratament a litiazei
renoureterale. Pentru evaluarea ratei de succes, aprecierea
densitatii calculului prin tomografie computerizata se bucura
de cea mai mare popularitate. Scopul acestei lucrari a fost de
a evalua eficacitatea aprecierii densitatii calculului in evalu-
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What is not known yet, about the topic

The research of the importance of calculus densitom-
etry in the evaluation of treatment outcomes by extracor-
poreal shock wave lithotripsy is not yet studied.

Research hypothesis

The required number of extracorporeal shock wave li-
thotripsy sessions for the treatment of reno-ureteral calculi
would depend on the density in Hounsfield units at compu-
ted tomography.

Article’s added novelty on this scientific topic

It has been demonstrated that the density in Hounsfield
units is a determinant of the required number of extracor-
poreal shock wave lithotripsy sessions.

Abstract

Introduction. Since the introduction of the extracorporeal
shock wave lithotripsy in the 1980s, this method has become
one of the main methods of treatment of reno-ureteral lithia-
sis. To evaluate the success rate, the computed tomography,
used to assess the calculus density, is among the most popular
procedures. The purpose of this study is to evaluate the effi-
cacy of calculus density in assessing treatment outcomes of
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area rezultatelor tratamentului prin litotritie extracoprorala
(ESWL) cu unde de soc al calculilor renoureterali.

Material si metode. in studiu au fost inclusi 60 de pacienti
cu litiaza renoureterala cu diametru de 0,5-2,0 cm, diagnos-
ticatd prin tomografie computerizatd cu estimarea densitatii
calculului, care au fost tratati prin litotritie extracorporala. in
timpul procedurii de litotritie extracorporald, au fost aplicate
4000 de impulsuri pe sedintd, cu un maxim de energie de 3,0
kV. Numarul de sedinte a variat de la una pana la trei. Ulterior,
pacientii au fost invitati la vizite de control, in dinamica, timp
de 1 luna.

Rezultate. Din numarul total de pacienti, inclusi in stu-
diu, 39/60 (65%) au fost cu rata de ,,stone free” dupa prima
sedinta de tratament. S-a observat o relatie liniara fata de
rata mare de ,stone free” si densitatea calculului. Toti acesti
pacienti au avut densitatea calculului <600 unitati Hounsfi-
eld (UH). La 11/60 (18%) pacienti s-au aplicat doud sedinte
de ESWL; acestia au avut densitatea calculului cuprinsa intre
600-1000 UH. La restul pacientilor, 10/60 (17%), au fost apli-
cate trei sedinte de ESWL; acestia au avut densitatea calculului
cuprinsa intre 1000-1200 UH. Rata de ,stone free”, dupa trei
sedinte de ESWL, a fost de 92%. Toti pacientii, care au avut
reusita in tratament, au prezentat calculi cu densitate de pana
la 1000 UH. La 6 pacienti procedura de tratament a esuat; toti
au prezentat calculi cu dimensiunea de maxim 17 mm si cu
densitatea de 1000-1200 UH, acestia fiind referiti catre alte
metode de tratament.

Concluzii. Aprecierea densitatii calculului pana la litotritie
permite o estimare mai exacta a numarului de sedinte necesa-
re pentru atingerea ratei maximale de succes. De asemenea,
cunoasterea exactd a densitatii calculului poate ajuta la alege-
rea metodei optimale de tratament din prima intentie.

Cuvinte cheie: litiaza renoureterald, densitometrie, EWSL.

Introducere

Urolitiaza, ca patologie, se plaseaza pe primul loc 1n struc-
tura maladiilor urologice, avand o frecventa cuprinsa intre
1-5% din populatia generala. Litotritia extracorporala a fost
introdusa in practica medicala in anul 1980 de Chaussy C. el
al. [1], si reprezinta o metoda moderna, minim invaziva, care
este utilizata pe larg in tratamentul litiazei renoureterale de
pana la 2 cm [2]. Principiul metodei constad in dezintegrarea
calculilor, care se produce cu unde de soc, emise nafara or-
ganismului si care, apoi, penetreaza tesuturile, fara ca acestea
sa fie lezate. Actualmente, aproximativ 80-90% din calculii
renoureterali, au indicatie de rezolvare prin ESWL, 8-10% -
prin tehnici endourologice (nefrolitotomie percutanata, ure-
teroscopie antero- si retrograda) si doar 1-2% - pe cale chi-
rurgicala clasica [3]. Rezultatele tratamentului prin ESWL
depind de mai multi factori, cum ar fi: diametrul calculului,
localizarea si compozitia lui, fragilitatea, tipul generatorului
litotriptorului, prezenta obstructiei sau infectiei [3]. Dupa
introducerea de catre Dretler S. [4] a conceptului de fragili-
tate si compozitie a calculului, acestea au devenit valori fac-
toriale, extrem de importante in evaluarea ratei de eficacita-
te, care determind rezultatele tratamentului prin ESWL [4].
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reno-ureteral calculi by extracorporeal shock wave lithotripsy
(ESWL).

Material and methods. In this study, 60 patients with re-
no-ureteral lithiasis of 0.5-2.0 cm were diagnosed by means
of computed tomography, the calculi density being performed.
The patients were treated by extracorporeal lithotripsy. Du-
ring the extracorporeal lithotripsy, 4000 pulses per session
were applied with a maximum energy of 3.0 kV. The number
of sessions ranged from one to three sessions. Subsequently,
the patients were monitored and followed up for 1 month.

Results. Of the total number of patients enrolled in the
research study 39/60 (65%) were “stone free” after the first
treatment session. We observed a linear proportion between
the high “stone free” rate and the calculus density, all of these
patients had the calculus density <600 Hounsfield units (HU).
In11/60 (18%) patients, two ESWL sessions were applied and
they had the calculus density of 600-1000 HU. In 10/60 (17%)
patients, three sessions of ESWL were applied, and they had
the calculus density between 1000 and 1200 HU. The rate of
“stone free” after three ESWL sessions was 92%. All patients
who had the therapy success rate, had the calculus density of
up to 1000 HU. In 6 patients, the treatment procedure failed,
all of them had calculi with the maximum size of 17 mm and
the density of 1000-1200 HU, they being referred to other me-
thods of treatment.

Conclusions. The use of calculus densitometry before li-
thotripsy offers the possibility to estimate more accurately the
number of required sessions in order to obtain a maximal suc-
cess rate. Also, exact information about the calculus density
may help finding the most optimal treatment method from the
beginning.

Key words: reno-ureteral lithiasis, densitometry, EWSL.

Introduction

Urolithiasis as a disease is ranked first in the structure
of urological diseases, with a frequency of 1-5% of the gen-
eral population. Extracorporeal lithotripsy was introduced
into medical practice in 1980 by Chaussy C. et al. [1], and is a
minimally invasive modern method that is extensively used in
the treatment of reno-ureteral lithiasis of up to 2 cm [2]. The
principle of the method consists in the disintegration of the
stones produced by shock waves outside the body, penetrat-
ing the tissues without affecting them. At present, approxi-
mately 80-90% of reno-ureteral calculi have indications for
ESWL resolution, 8-10% by endourologic techniques (percu-
taneous nephrolithotomy, antero- and retrograde ureteros-
copy) and only 1-2% by classical surgical procedure [3]. The
results of ESWL treatment depend on several factors such as:
calculus diameter, calculus location, its composition, fragility,
type of lithotripter generator, and the presence of obstruc-
tion or infection [3]. After introduction by Dretler S. [4] of
the concept of calculus fragility and composition, these have
become factorial values, extremely important in assessing
the efficacy rate that influences the outcome of ESWL treat-



Evaluarea compozitiei si fragilitatii calculului se poate face
prin aplicarea diferitor tehnici din cadrul examenului CT, care
este extrem de util pentru stabilirea diagnosticului de litiaza
renoureterald, mai ales, In cazul calculilor radiotransparenti.
Masurarea densitatii calculului in UH a fost folositd, la ince-
put, cu scop de a-i diferentia de tumori, cheaguri de sange [4].
Datorita sensibilitatii si specificitatii diagnostice extrem de
inalte a CT 1n cazul litiazei renoureterale, comparativ cu ra-
diografia renovezicala simpla sau urografia intravenoasa, ac-
tualmente, aceasta devine si o metoda de electie in stabilirea
tacticii de tratament a litiazei renoureterale. Unul dintre cei
mai importanti parametri, in acest sens, este densitatea calcu-
lului in UH [3]. Cunoasterea densitatii calculului pana a ince-
pe tratamentul ESWL este foarte importantd, deoarece faptul
permite estimarea probabilitatii ratei de ,stone free”, cu redu-
cerea numarului de complicatii si a costurilor de tratament, cu
evitarea, de multe ori, a unor incercari inutile [5].

Material si metode

Studiul clinic a fost efectuat in Clinica de urologie, dializa
si transplant renal a USMF ,Nicolae Testemitanu”. Proiectul de
cercetare a fost aprobat de Comitetul de Etica a Cercetarii al
USMF ,Nicolae Testemitanu” (proces verbal nr. 49 /40 din data
de 10.05.2016). Toti pacientii inrolati au semnat un acord in-
format.

Criteriile de includere in studiu au fost:

= persoana adultd (218 ani);

= semnarea acordul informat de inrolare 1n studiu;

= stabilirea diagnosticului prin CT, cu aprecierea densitatii

calculului.

Criterii de excludere:

= contraindicatii pentru efectuarea procedurii de litotritie
extracorporald;

= afectiune renala sau hepatica;

= prezenta infectiei urinare;

= diabet zaharat necontrolat medicamentos;

= refuzul pacientului de a participa in studiu.

In studiu au fost inclusi 60 de pacienti care s-au prezentat
pentru tratament cu litiaza renoureterald, diagnosticatd prin
tomografie computerizatd, cu estimarea densitatii calculului.
Parametrii principali care au fost studiati (densitatea calculu-
lui, rata de ,stone free”, numarul de sedinte de litotritie extra-
corporald), au fost numerizati intr-o baza de date pe platforma
Excel.

Cercetarea s-a axat, preponderent, pe evaluarea densitatii
calculilor la pacientii care au fost tratati prin ESWL, cu urma-
rirea ratei de ,stone free”, in functie de dimensiunea si densi-
tatea calculului.

Protocolul CT (spiralatd) a inclus sectiuni continui prin cal-
cul, de 3 mm, uilizadnd un soft setat la ferastra de 300-400 UH,
respectiv, la 120 kV si 240 mA. Tomograful utilizat: Somatom
Plus, Siemens Medical Solutions, Germania. Dimensiunea lon-
gitudinala a calculului a fost calculata, utilizand grosimea de
colimatare, intervalul de reconstructie si numarul de imagini,
in care calculul a putut fi vizualizat. Diametrul maxim si densi-
tatea medie a calculului au fost calculate computerizat.

Rolul densitometriei in tratamentul litiazei renoureterale

ment [4]. To assess calculus fragility and composition, vari-
ous techniques were used by means of CT. This is extremely
useful to establish the diagnosis of reno-ureteral lithiasis
especially for radiotransparent calculi. At the beginning, cal-
culus density measuring in HU has been used to differentiate
calculi from tumour and blood clots [4]. Due to the extremely
high precision of CT in the diagnosis of reno-ureteral lithi-
asis compared to other diagnostic methods such as kidney
and bladder X-ray or intravenous urography, CT is currently
required to be used as a method of choice in diagnosing of
reno-ureteral lithiasis and choosing the treatment tactics.
One of the most important parameters is the calculus density
measured in UH [3]. It is vital to know the calculus density
prior to ESWL treatment, to increase the “stone free” rate,
reduce the number of complications and costs, and to avoid
unnecessary procedures [5].

Material and methods

The clinical study was performed in the Clinic of urology,
dialysis and renal transplantation of Nicolae Testemitanu State
University of Medicine and Pharmacy (SUMPh). The research
project and protocol were approved by the Ethics Committee
of Nicolae Testemitanu SUMPh (verbal process no. 49/40, May
10, 2016). All subjects who participated in the clinical trial
signed the informed consent.

The inclusion criteria in the study were:

= adults (218 years);

= signed informed consent for participation in the study;

= CT scan with the calculus density assessment.

Exclusion criteria:

= contraindications for extracorporeal lithotripsy;
= kidney or liver disease;

= presence of urinary infection;

= diabetes mellitus uncontrolled by medication;

= patient’s refusal to participate in the study.

There were 60 patients enrolled in the study, for the treat-
ment of reno-ureteral lithiasis diagnosed with computed to-
mography and mandatory calculus density assessment. The
main parameters studied (calculus density, “stone free” rate,
number of extracorporeal lithotripsy sessions) were struc-
tured with the mandatory inclusion in an Excel database.

The research mainly focused on the assessment of the cal-
culi density in patients treated by ESWL with the “stone free”
rate tracking, depending on the size and density of the calcu-
lus.

The CT protocol included 3 mm continuous sections
through the calculus, using a software set at the level of 300
and 400 HU, and at 120 kV and 240 mA, respectively, on a spi-
ral CT (Somatom Plus, Siemens Medical Solutions, Germany).
The longitudinal dimension of the calculus was calculated us-
ing the collimation thickness, the reconstruction interval and
the number of images in which the calculus could be viewed.
The maximum diameter and average density of the calculus
were calculated using the computerized method.
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Toti pacientii au beneficiat de tratament prin ESWL, apli-
cand litotriptorul de generatia Il (Modulith SLK, Storz Medical,
Germania). Fragmentarea calculului in timpul ESWL a fost
monitorizata prin ghidaj fluoroscopic sau ecografic. Voltajul
maxim aplicat in timpul sedintei de ESWL asupra calculilor a
fost de 3,0 kV. in timpul fiecarei sesiuni de ESWL, au fost apli-
cate 4000 de impulsuri. in cazul sedintelor repetate, intervalul
dintre ele a fost de 3-5 zile. Dupa fiecare sedinta de ESWL, se
efectua o radiografie digitala simpla de control. Fragmentele
de calcul de dimensiuni <5 mm au fost definite drept rezidua-
le, clinic nesemnificative, iar pacientilor li s-a administrat tra-
tament conservativ pentru expulzia lor.

Datele sunt prezentate sub forma de valori absolute si re-
lative, sau sub forma de medie si deviere-standard. Statistica
descriptiva.

Rezultate
Caracterizarea generald a lotului de studiu, precum si re-
zultatele principale sunt prezentate in Tabelul 1.

Tabelul 1. Datele demografice si principalele rezultate ale
studiului (n=60)

Indicatorii n (%)
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All patients were subjected to ESWL treatment, applying
the second-generation lithotripter (Modulith SLK, Storz Medi-
cal, Germany). The fragmentation of the calculus during the
ESWL treatment was monitored by fluoroscopy or ultrasound
guidance. The maximum voltage during the ESWL session was
3.0 kV. During each ESWL session, 4000 pulses were applied
with an interval of 3-5 days between sessions. The follow-up
procedure assessment was monitored by performing a digital
radiography, this being done after each ESWL session. The
calculus fragments <5 mm were defined as clinically insignifi-
cant residual fragments, and patients were given conservative
treatment for their expulsion.

Data is presented in absolute and relative values, or in
mean values and standard deviation. Descriptive statistics.

Results

General characteristics of the study group, as well as main
obtained results are presented in the Table 1.

Table 1. Demographic data and main results
of the study (n=60)

Indicators n (%)

Virsta, ani (m=DS) 47,5+12,0

= 18-30 ani 17/60 (28%)
= 31-60 ani 30/60 (50%)
= 60 ani 13/60 (22%)
Barbati 37/60 (62%)
Pozitionare

= pe dreapta 24/60 (40%)

= pe stanga 21/60 (35%)

= bilateral 15/60 (25%)
Localizare
= rinichi 27/60 (45%)

= ureter superior 17/60 (28%)
7/60 (12%)

9/60 (15%)

= ureter mediu

= ureter inferior
Numadr de calculi
= singular 45 (75%)
= >2 15 (25%)

La intreg lotul, rata de ,stone free” dupa prima sedinta de
ESWL a fost de 39/60 (65%). S-a obsevat o relatie liniara din-
tre rata de ,stone free” si densitatea calculului (Figura 1). Toti
acesti pacienti ,stone free’, dupa prima sedinta, au avut den-
sitatea calculului <600 UH. La 11/60 (18%) din pacienti, s-au
aplicat doua sedinte de ESWL; acestia au avut o densitate a
calculului cuprinsa intre 600-1000 UH. Si la 10/60 (17%) din
pacienti, au fost aplicate trei sedinte de ESWL, acestia au avut o
densitate a calculului cuprinsa intre 1000-1200 UH. Cumulativ,
dupa trei sedinte ESWL, rata ,stone free” a fost de 92%. Toti
pacientii cu reusita de tratament, au avut calculi cu densitate
de pana la 1000 UH. La 6 pacienti procedura ESWL a esuat, ei
prezentand o densitate a calculului de 1000-1200 UH. Pacientii
respectivi au urmat, ulterior, alte metode de tratament.

47.5%12.0

17/60 (28%)
30/60 (50%)

Age, years (m+SD)

= 18-30 years
= 31-60 years

= 60 years 13/60 (22%)
Males 37/60 (62%)
Position

= right 24/60 (40%)
= Jeft 21/60 (35%)
= Dbilateral 15/60 (25%)

Localisation
= kidney 27/60 (45%)
17/60 (28%)
7/60 (12%)

9/60 (15%)

= superior ureter
= medium ureter

= inferior ureter

Number of calculi
= singular 45 (75%)
= >2 15 (25%)

Of the total number of patients included in the research
study, a ,,stone free” rate is found in 39/60 (65%) cases, after
the first treatment session. We observed a linear proportion
between the high free ,stone free” rate and the calculus den-
sity (Figure 1). These patients had the calculus density <600
Hounsfield Units (HU). In 11/60 (18%) patients two ESWL
sessions were applied with the calculus density of 600-1000
HU. In 10/60 (17%) patients three ESWL sessions were ap-
plied with the density of 1000-1200 HU. Of the total number
of patients, the ,stone free” rate after three ESWL sessions
was 92%. All patients who achieved the therapy success rate
had the calculus density of up to 1000 HU. In 6 patients, with
the calculus density of 1000-1200 HU, the treatment proce-
dure failed, they being referred to other methods of treat-
ment.
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Fig. 1 Relatia dintre densitatea calculului si numarul de sedinte ESWL, necesare pentru obtinerea ,stone free”.

Fig. 1 The relationship between stone density and the number of ESWL sessions required to get ,stone free” state.

Discutii

Rezultatul si succesul unei proceduri de ESWL este masu-
rat In termeni de fragmentare a calculului, de rata de , stone
free” si de grad de eliminare a fragmentelor de calcul. Frag-
mentarea unui calcul depinde, in mare masura, de capacitatea
de a-i prezice compozitia, marimea si densitatea [5]. Efectu-
area densitometriei calculului prin CT este o metoda neinva-
ziva si ofera o informatie mult mai ampla fata de radiografia
conventionald. Segal A. si colab. [6] (1978), au masurat densi-
tatea calculilor urinari si au raportat valori de 50-120 ,,unitati
CT”, aproximativ echivalente cu 100-240 UH. intr-un studiu,
realizat de Federle M. si colab. [7] (1981), calculul a fost iden-
tificat ca un obiect de densitate mare (370-586 UH). Calculii
de oxalat de calciu si cistind au avut valori de atenuare mai
mari decat cei din acid uric sau xantina.

Mostafavi M. si colab. [8] (1998), au sugerat ca structura
chimica a calculilor urinari ar putea fi determinata din valorile
absolute CT, masurate la 120 KV, si valorile CT cu dubla tensiu-
ne, masurate la 80 si 120 kV (UH la 80 kV minus UH la 120 kV).
Valoarea absoluta CT la 120 kV ar putea identifica compozitia
chimica a calculilor acidului uric, struvitului si oxalatului de
calciu, iar utilizarea valorii CT cu dubla tensiune a fost capa-
bila sa diferentieze oxalatul de calciu de brushita si struvit din
cistina. Mai tarziu, intr-un studiu in vitro, Saw K. [9] (2000), a
raportat cd numadrul de unde de soc, necesare pentru fragmen-
tarea calculului, este corelat cu dimensiunea (volum, greutate,
diametru) lui.

Intr-un studiu, Nakada S. [10] (2000), a comparat atenua-
rea si raportul de dimensiune/atenuare, cu rezultatele analizei
chimice ale calculului si a descoperit o diferenta semnificativa
intre calculii de acid uric (344+152 UH) si calculii de oxalat de

Discussion

The ESWL outcome and success are measured in terms of
the calculus fragmentation with the “stone free” rate and the
degree of elimination of the calculus fragments. The fragmen-
tation of the calculus largely depends on the ability to predict
its composition, size, and density [5]. Calculus densitometry
performed by CT is a non-invasive method and provides much
wider information than conventional radiography. Segal A. et
al. [6] measured the urinary calculi density and reported val-
ues of 50-120 “CT units”, approximately equivalent to 100-240
HU. In a study carried out by Federle M. et al. [7] (1981), the
calculus was identified as a high-density object (370-586 HU),
and calculi of calcium oxalate and cystine had mitigation val-
ues higher than uric acid or xanthine calculi.

Mostafavi M. et al. [8] (1998), suggested that the chemi-
cal composition of urinary calculi could be determined from
the absolute CT values measured at 120 kV and the double
voltage CT values measured at 80 and 120 kV (HU at 80 kV
minus HU at 120 kV). The absolute CT value at 120 kV could
identify the chemical composition of calculi of uric acid, stru-
vite and calcium oxalate, while the use of double-voltage CT
value was able to differentiate calcium oxalate from brushite
and struvite from cystine. Later, in an in vitro study, Saw K. [9]
(2000) reported that the number of shock waves required for
the calculus fragmentation is correlated with the size (volume,
weight, diameter).

In a study, Nakada S. [10] (2000) compared the attenua-
tion and size/attenuation ratio with the results of the chemi-
cal analysis of the calculus and found a significant difference
between uric acid calculi (344+152 HU) and calcium oxalate
calculi (652+490 HU). Using the attenuation/size ratio of >80,
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calciu (652+490 UH). Folosind un prag al raportului atenuare/
dimensiune de >80, valoarea predictiva negativa a fost de 99%
precum ca un calcul ar fi predominant din oxalat de calciu.

Pana in prezent, putine studii clinice au comparat densi-
tatea in vivo a calculilor cu rezultatul ESWL. intr-un studiu,
efectuat pe 30 de pacienti, Joseph P. [11] (2002) a constatat
ca pacientii cu calculi de 950 UH si care au suportat 7500 de
unde de soc fara fragmentare, ar trebui sa urmeze alte pro-
ceduri chirurgicale [11]. Mai recent, Pareek G. (2003), a core-
lat densitatea cu rata de ,stone-free”, intr-un studiu efectuat
pe 50 de pacienti, concluzionand ca 36% dintre pacientii cu
fragmente reziduale au avut o densitate medie de 2900 UH, in
comparatie cu media de 500 UH, care au avut-o ceilalti 74%
dintre pacientii ,stone-free” [12]. Cu toate acestea, ei nu au co-
relat densitatea calculului cu fragmentarea. Alti autori au ob-
servat ca 80% dintre pacientii cu calculi cu densitate <750 UH
au avut nevoie de trei sau mai putine sedinte de ESWL si 88%
dintre ei au fost ,stone-free” [13]. In schimb, dintre pacientii
cu calculi de >750 UH, 72% au necesitat trei sau mai multe
sedinte. Cel mai bun rezultat a fost la pacientii care au avut cal-
culi £1,1 cm si o densitate de >750 UH; 35% dintre ei au avut
nevoie de trei sau mai putine sedinte si rata ,stone-free” a fost
de 90%. La pacientii cu un calcul de >750 UH si diametrul >1,1
cm, 23 (77%) dintre ei au avut nevoie de trei sau mai multe
sedinte, iar rata ,stone-free” a fost de doar 60% [13].

Pacientii cu o densitate medie a calculilor >1000 UH au
avut de 10,5 ori mai multe sanse de a necesita trei sau mai
multe sedinte, decat pacientii cu densitati medii ale calculi-
lor <600 UH [14]. Prin urmare, pentru calculii de <1000 UH,
indiferent de dimensiune (<2 cm), ESWL ar trebui sa fie tra-
tamentul preferat. in cele din urm3, studiu dat deschide, de
asemenea, posibilitatea unui rezultat mai bun al ESWL pentru
calculii de >2,0 cm si <1000 UH [15].

Concluzii

Densitometria CT este o metoda neinvaziva si utilizarea
ei Tnainte de procedura de ESWL poate ajuta la determinarea
densitatii medii a calculului, care-i poate prezice fragilitatea,
prin urmare, rezultatul tratamentului. Acest fapt ar putea
ajuta la planificarea tratamentelor alternative la pacientii cu
un rezultat probabil nesatisfacator si la cresterea eficientei
ESWL, reducand, astfel, costul tratamentului si evitand proce-
durile inutile.
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the negative predictive value was 99% that a calculus would
predominantly be from calcium oxalate.

So far, few clinical trials have compared the in vivo density
of the calculi with the ESWL result. In a study performed on 30
patients, Joseph P. [11] (2002) found that in patients with 950
HU calculi, 7500 shock waves did not cause fragmentation,
therefore other surgical procedures should be considered
[11]. More recently, Pareek G. (2003) correlated the density
with the “stone-free” rate in a study of 50 patients, concluding
that 36% of patients with residual fragments had an average
density 2900 HU, compared to the mean of 500 HU in 74% of
the “stone-free” patients [12]. However, they did not correlate
the calculus density with fragmentation. Other authors noted
that 80% of patients with calculi with the density <750 HU
needed three or fewer ESWL sessions, and 88% were “stone-
free” [13]. In contrast, of patients with >750 HU calculi, 72%
required three or more sessions. The best result was in pa-
tients with calculi <1.1 cm and density >750 HU; 35% needed
three or fewer sessions, and the “stone-free” rate was 90%.
In patients with the calculus > 750 HU and diameter >1.1 cm,
23 (77%) needed three or more sessions, and the “stone-free”
rate was only 60% [13].

Patients with a mean calculi density > 1000 HU had 10.5
times more chances to be subjected to three or more sessions
than patients with the mean calculi density <600 HU [14].
Therefore, we recommend that for calculi <1000 HU, regard-
less of size (<2 cm), ESWL should be the treatment of choice.
Finally, this study also opens the possibility of a better ESWL
result for calculi >2.0 cm and < 1000HU [15].

Conclusions

The CT densitometry is a noninvasive method and its use
prior to ESWL can help determine the average calculus densi-
ty, which can predict the fragility, hence the treatment outco-
me. This could help plan alternative treatments for patients
with a potentially unsatisfactory outcome and increase ESWL
efficacy, thereby reducing treatment costs and avoid unneces-
sary procedures.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Lipsesc datele ce releva modificarile enzimelor glicolitice,
ale ciclului pentozo-fosfat si ciclului Krebs, precum si efectele
unor compusi biologici activi (CBA) autohtoni asupra meta-
bolismului glucidic in tesutul osos, in osteopatiile induse prin
administrarea diferitor compusi toxici - CCl, si etilenglicol.

Ipoteza de cercetare

Compusii biologici activi autohtoni ar putea exercita o in-
fluenta semnificativa asupra metabolismului glucidic In tesu-
tul osos in osteopatii, fapt ce ar permite elaborarea unor noi
strategii de tratament si preventie a patologiilor respective.

Noutatea adusa literaturii stiintifice din domeniu

Au fost evidentiate mecanismele biochimice ale actiunii
unor CBA autohtoni asupra metabolismului glucidic in tesu-
tul osos in osteopatiile experimentale, fapt ce argumenteaza
utilitatea folosirii lor in preventia si tratamentul acestor pa-
tologii.

Rezumat

Introducere. Actualmente, un interes sporit a trezit uti-
lizarea diferitor compusi bioactivi (CBA) autohtoni, care ar
putea exercita o influenta semnificativa asupra proceselor
metabolice. Dereglarile metabolismului glucidic joaca un rol
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What is not known yet, about the topic

There are lacking data regarding the changes of glycolytic,
pentose-phosphate cycle and the Krebs cycle enzymes in bone
disorders and the effects of local bioactive compounds (BAC)
on bone carbohydrate metabolism in osteopathies induced by
some toxic compounds - CCl, and ethylene glycol.

Research hypothesis

Local active biological compounds could exert a signifi-
cant influence on bone carbohydrate metabolism in osteopa-
thies, which would enable the development of new treatment
and prevention strategies of the bone pathologies.

Article's added novelty on this scientific topic:

The biochemical mechanisms of action of some local bio-
logical active compounds on bone carbohydrate metabolism
in experimental osteopathies have been highlighted in this
article, which argues their usefulness in the prevention and
treatment of these pathologies.

Abstract

Introduction. Nowadays increased interest aroused to-
wards local bioactive compounds (BAC), which could exert
significant influence on metabolic processes. Disorders of
carbohydrate metabolism play an important role in the patho-



important in patogenia multor afectiuni, inclusiv, in maladiile
sistemului osos. Scopul studiului a fost cercetarea influentei
unor compusi bioactivi autohtoni asupra metabolismului glu-
cidic in tesutul osos, in osteopatiile experimentale (OP), ar-
gumentarea utilitatii folosirii lor in preventia si tratamentul
patologiei osoase.

Material si metode. Osteopatia toxicd a fost indusa prin
intoxicarea cu tetraclorura de carbon (CCl,) si etilenglicol (EG)
in doua serii de experiente. Evaluarea indicilor metabolismului
glucidic a inclus determinarea activitatii enzimelor glicolitice
- hexokinazei (HK), lactat dehidrogenazelor lactat- si piruvat-
dependente (LDH-L, LDH-P), ciclului pentozo-fosfatilor (gluco-
z0-6-fosfat dehidrogenazei - G-6-PDH) si ciclului Krebs (malat
dehidrogenazei catabolice NAD-dependente - MDH-NADd). in
studiu au fost cercetati CBA autohtoni - CMD-4, CMD-8, CM]-
23, CM]J-26, CM]J-33 si remedii, obtinute din Spirulina platensis
- BioR si BioR-Ge. Rezultatele obtinute au fost evaluate statis-
tic conform criteriului t-Student, precum si cel nonparametric
,U” Mann-Witney, cu ajutorul programului StatsDirect Statisti-
cal Softwear (StatsDirect Ltd, Marea Britanie).

Rezultate. In OP indusi prin intoxicarea cu CCl4 si EG, s-au
constatat modificari pronuntate ale functionalitatii enzimelor
metabolismului glucidic studiate. in OP CC14-indusé, activita-
tea tuturor enzimelor cercetate s-a redus in tesutul osos si s-a
majorat functionalitatea HK. Medicatia cu CBA a OP induse
cu CC14, a determinat redresarea activitatii HK si, de aseme-
nea, restabilirea sau inducerea functionalitatii LDH, G-6-PDH
si MDH-NADd in tesutul osos. In OP EG-indus3, s-a constatat
o amplificare esentiala a HK si G-6-PDH. BioR a manifestat o
actiune normalizanta asupra functionalitatii HK, iar BioR-Ge,
CMD-4, CMD-8 si CM]-23 au prevenit cresterea sau diminuea-
za substantial activitatea G-6-PDH. Medicatia cu BioR si CMD-
4 a redus semnificativ functionalitatea MDH-NADJ, ceea ce ar
putea afecta asigurarea energetica a celulei.

Concluzii. Rezultatele cercetarii sugereaza ca CBA autoh-
toni ar putea oferi noi terapii unice si remedii eficiente in di-
verse afectiuni ale oaselor.

Cuvinte cheie: osteopatii experimentale, compusi bioac-
tivi, metabolism glucidic, dehidrogenaze, tetraclorura de car-
bon, etilenglicol.

Introducere

Cercetarile din ultimii ani, orientate spre studiul epidemio-
logiei, cauzelor, patogenezei maladiilor sistemului osos, au de-
terminat rolul diferitor modificari ale homeostaziei in evolutia
si pronosticului bolii, au fost elaborate si propuse noi metode
de tratament [1-4].

S-a stabilit ca in tesutul osos procesul glicolitic are o am-
ploare deosebitd, desfasurandu-se mult mai intens decat in fi-
cat [5-8]. Dat fiind faptul ca glicoliza 1n conditii anaerobe este
unicul proces ce asigura cu energie procesele biosintetice in
multe tesuturi, inclusiv, in tesuturile mineralizate, un interes
deosebit prezintd cercetarea enzimelor glicolitice, care reglea-
za viteza glicolizei 1n celulele proliferative si sunt, in deosebi,
importante in procesele proliferarii si diferentierii tisulare.
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genesis of many diseases, including the bone one. The aim of
the study was to investigate the influence of local bioactive
compounds on bone carbohydrate metabolism in experimen-
tal osteopathies (OP), and argumentation of their utility in
prevention and treatment of bone pathology.

Material and methods. Toxic osteopathy was induced in
two series of experimental animals by carbon tetrachloride
(CClL,) and ethylene glycol (EG) intoxication. Assessment of
carbohydrate metabolism markers included the determina-
tion of the activity of glycolysis (hexokinase (HK), lactate-
and pyruvate-dependent lactate dehydrogenases - LDH-L,
LDH-P), of pentose-phosphate cycle (glucose-6-phosphate
dehydrogenase - G-6-PDH) and of the Krebs cycle enzymes
(catabolic NAD-dependent malate dehydrogenase - NADd-
MDH). The local BAC - CMD-4, CMD-8, CMJ-23, CM]J-26 and
CMJ-33, and remedies obtained from Spirulina platensis
- BioR, BioR-Ge, were studied. Statistical analysis was per-
formed using t-Student and “U” Mann-Witney criterias with
statistical StatsDirect Softwear program (StatsDirect Ltd, UK).

Results. Significant changes in the activity of studied car-
bohydrate metabolism enzymes were found in OP induced by
CCl, and ethylene glycol (EG) intoxication. The activity of all
studied enzymes in the bone was decreased, while the HK -
increased in CCl,-induced OP. Local BAC decreased the activi-
ty of HK and restored or induced the activity of LDH, G-6-PDH
and NADd-MDH in the bone of animals with CCl,-induced OP.
Essential amplification of HK and G-6-PDH occured in EG-
induced OP. BioR normalized the activity of HK, while BioR-
Ge, CMD-4, CMD-8 and CM]J-23 substantially diminished the
G-6-PDH activity. Medication with BioR and CMD-4 decreased
conclusively the activity of NADd-MDH.

Conclusions. The findings of the research suggest that
local BAC might provide unique new therapies and effective
remedies for various bone diseases.

Key words: experimental osteopathies, bioactive com-
pounds, carbohydrate metabolism, dehydrogenases, carbon
tetrachloride, ethylene glycol.

Introduction

Recent researches of epidemiology, causes and pathogen-
esis of bone diseases, determined the role of different home-
ostasis changes in the evolution and prognosis of the disease.
New methods of treatment have been developed and pro-
posed [1-4].

It has been established that glycolysis is more intense in
the bone than in the liver [5-8]. Since the glycolysis under
anaerobic conditions is the only process which provides ener-
gy for biosynthetic processes in many tissues, including min-
eralized one, of particular interest is the research of glycolytic
enzymes, which regulates the rate of glycolysis and are par-
ticularly important in the processes of cell proliferation and
tissue differentiation.
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In studiile stiintifice cu referinti la problema in cauzi, lip-
sesc date ce releva modificarile enzimelor glicolitice, ciclului
pentozo-fosfat si ciclului Krebs in osteopatiile induse prin
administrarea diferitor compusi toxici - CCl, si etilenglicol.
Raman departe de a fi solutionate problemele elaborarii me-
todelor eficiente de tratament si de corectie ale dereglarilor
metabolice, caracteristice patologiei osoase [2, 4, 9].

In acest aspect, un interes deosebit il prezinti bazele Schiff
si complexele lor cu unele metale de tranzitie, precum si bio-
remediile, obtinute din cianobacteira Spirulina platensis prin
sinteza dirijata - BioR, BioR-Ge (contine microelementul Ge cu
proprietati terapeutice valoroase). Multiple studii anterioare
au evidentiat efectele terapeutice ale acestora in maladiile di-
feritor organe [10, 11].

Elucidarea aspectelor noi ale activitatii compusilor menti-
onati si ale mecanismelor biochimice de actiune asupra orga-
nismului este actuala si de perspectiva pentru diversificarea
arsenalului de remedii de Tnalta eficientd, necesare corectiei
dereglarilor metabolice in diferite maladii.

Pornind de la aceste premize, scopul studiului a fost de a
cerceta mecanismele de actiune ale unor compusi bioactivi
autohtoni (baze Schiff noi, combinatia lor cu metale 3d), pre-
cum si ale unor substante de origine cianobacterianad asupra
metabolismului glucidic in tesutul osos la modelarea osteo-
patiei experimentale, argumentarea utilitatii folosirii lor in
preventia si tratamentul patologiei osoase.

Material si metode

Cercetarea a fost aprobata de Comitetul de Etica a Cerce-
tarii a USMF ,Nicolae Testemitanu” (aviz din 20 iunie 2011).

In studiu au fost utilizati compusii bioactivi (CBA) autoh-
toni (baze Schiff noi, combinatiile lor cu metale 3d) si remedii,
obtinute din biomasa cianobacteriei Spirulina platensis. Com-
pusii CMD-4, CMD-8, CMJ-23, CMJ-26 si CM]-33 au fost oferiti
de prof. univ, sef Catedra Chimie Anorganica a USM, academi-
cian Aurelian Gulea [12]. Remediile - BioR si BioR-Ge, au fost
oferite de prof. univ,, directorul Institutului de Microbiologie
si Biotehnologie al AS a Moldovei, academician Valeriu Rudic.

Osteopatia (OP) toxicd a fost indusda prin intoxicarea
sobolanilor cu CCl, [13, 14] si etilenglicol, in doud serii de
experiente.

In prima serie de experiente, cercetarea a fost efectuatd
pe un esantion de 45 de sobolani albi, masculi, linia Wistar,
cu masa 180-220 g, divizati In 7 loturi a cate 5-6 animale in
fiecare. Animalele au fost divizate In urmatoarele loturi expe-
rimentale:

(1)martor (6 animale intacte, carora li s-a administrat ulei

de masline, 1,0 ml/kilocorp, bisdptamanal, timp de 8
saptamani);

(2)animale cu OP, indusa prin administrarea solutiei 50%
de CCl4 in ulei de masline, In doza de 1,0 ml/kilocorp,
bisdptamanal, timp de 8 saptamani;

(3)animale cu OP + CMD-4;

(4)animale cu OP + CMD-8;

(5)animalele cu OP + CM]J-23;
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Scientific studies regarding the concerned problem lack
data about the changes of bone glycolysis, pentose-phosphate
cycle and the Krebs cycle enzymes in the osteopathies induced
by different toxic compounds, including CCl, and ethylene gly-
col. Remain far from solving the problem of development of
effective methods of correction of metabolic disorders charac-
teristic for bone pathology [2, 4, 9].

Schiff bases and their complexes with some transition met-
als and bioremedies obtained from cyanobacteira Spirulina
platensis by directed synthesis - BioR and BioR-Ge (contains
microelement Ge with valuable therapeutic properties) are of
special interest in this respect. Multiple previous studies have
shown their therapeutical effects in the diseases of different
organs [10, 11]. Investigations in experimental pathologies
contribute to the understanding of the mechanisms involved
in their pathogenesis and the development of new directions
in diagnosis and treatment of these diseases.

Elucidation of the new aspects of the activity of BAC and
of the biochemical mechanisms of action on the organism is
actual and has future aplication for the diversification of high
efficiency remedies arsenal necessary for correction of meta-
bolic disorders in different diseases.

Starting from these premises aim of the study was to in-
vestigate the mechanisms of action of some local bioactive
compounds (new Schiff bases, their combination with 3d met-
als), as well as of some substances of cyanobacterial origin, on
bone carbohydrate metabolism in experimental osteopathy,
for argumentation of their usefulness in the prevention and
treatment of bone pathology.

Material and methods

The research was approved by the Research Ethics Com-
mittee of the Nicolae Testemitanu State University of Medicine
and Pharmacy (minute of June 20, 2011).

In this study have been used the local bioactive compounds
(BAC) (new Schiff bases, their combinations with 3d metals)
and remedies obtained from cyanobacteria Spirulina platen-
sis biomass. Compounds CMD-4, CMD-8, CM]J-23, CMJ-26 and
CM]-33 have been provided by the univ. prof.,, Head of Depart-
ment of Inorganic Chemistry of State University of Moldova,
academician Gulea Aurelian [12]. Remedies - BioR and BioR-
Ge, have been provided by the univ. prof.,, director of the Micro-
biology and Biotechnology Institute of Academy of Science of
Moldova, academician Valeriu Rudic.

Toxic osteopathy (OP) was induced by CCl, [13, 14] and eth-
ylene glycol in two series of experiments.

In the first series of experiments the research was con-
ducted on a sample of 45 Wistar line male rats with 180-
220 g mass, divided into 7 groups of 5-6 animals in each. The
animals were divided into the following experimental groups:

(1) control (6 intact animals, whom was administered

1.0 ml/kg body weight of olive oil, twice a week for 8
weeks);

(2) animals with OP induced by administration of 50% CCl,

solution in olive oil in a dose of 1.0 ml/kg body weight,
twice a week for 8 weeks;



(6)animale cu OP + CM]J-26;

(7) animale cu OP + CM]J-33.

In aceastd serie de experiente, toate substantele au fost
dizolvate in solutie fiziologica ce continea 1% gelating, apoi,
au fost administrate i.m. timp de 14 zile, doza zilnica constitu-
ind 0,1 mg/kilocorp pentru CMD-4, CMD-8, CM]-23, CM]-26 si
CM]J-33. Animalelor din lotul martor si lotul cu OP, in decursul
la 14 zile, li se injecta i.m. solutie fiziologica, ce continea 1%
gelatina.

In a doua serie de experiente, activitatea biologicd a CBA
autohtoni a fost evaluata pe un lot de 45 de sobolani albi, mas-
culi, linia Wistar, cu masa 160-180 g, divizati In 7 loturi a cate
5-7 animale:

(1)martorul - 6 animale intacte;

(2)animale cu OP, indusa prin administrarea etilenglicolu-

lui in doza de 1 g/kilocorp per os, zilnic, pe parcursul a
30 de zile;

(3)animale cu OP + BioR;

(4)animale cu OP + BioR-Ge;

(5)animale cu OP + CMD-4;

(6)animale cu OP + CMD-8;

(7)animale cu OP + CM]J-23.

Toate substantele au fost diluate in sol. fiziologica, ce
continea 1% gelatina si, apoi, administrate i.m., timp de 14
zile, doza zilnica constituind 0,1 mg/kilocorp. Animalelor din
lotul martor silotul cu OP, in decursul a 14 zile, li se injecta i.m.
solutie fiziologica, ce continea 1% gelatina.

Cercetarea tesuturilor mineralizate prezintd anumite difi-
cultati, de aceea, pregatirea omogenatelor osoase a fost efectu-
ata in felul urmator: oasele femurale au fost extrase, eliberate
de tesuturile adiacente, faramitate In cateva fragmente, dupa
care, maduva osoasa a fost Inldturata prin spalari repetate cu
solutie glaciara de 0,9% de NaCl. in continuare, oasele femura-
le au fost supuse triturdrii in azot lichid, pana la starea de pul-
bere, in piulita de portelan cu pisalog si cantarite pe balanta
de torsiune. in calitate de mediu de dispersare, a fost folosita
solutia de 0,16 mM EDTA, pH 7,4. Astfel, concentratia finala a
omogenatului a constituit 10%. Pentru distrugerea completd a
membranelor celulare, omogenatele osoase, dupa prelucrarea
cu triton X-100 in concentratie finala de 0,1%, au fost supuse
ciclurilor de congelare/dezghetare (repetate de 3 ori).

Determinarea activitatii enzimatice s-a efectuat in super-
natantul obtinut la centrifugarea omogenatului osos la 5000
tur/min, timp de 10 min. Ulterior, supernatantul obtinut a fost
transferat in eprubete Eppendorf si pastrat in stare congelata
la temperatura de -402C.

Evaluarea indicilor metabolismului glucidic a inclus deter-
minarea activitatii enzimelor glicolitice - hexokinazei (HK),
lactatdehidrogenazelor lactat- si piruvat-dependente (LDH-L,
LDH-P), ciclului pentozo-fosfatilor (glucozo-6-fosfat dehidro-
genazei — G-6-PDH) si ciclului Krebs (malat dehidrogenazei
catabolice NAD-dependente - MDH-NADd) prin metode de-
scrise anterior [15, 16].

Toate procedeele de determinare a activitatii enzimelor
si a continutului de substante au fost executate dupa tehnici,

Metabolismul glucidic in osteopatii

(3) animals with OP + CMD-4;

(4) animals with OP + CMD-8;

(5) animals with OP + CM]J-23;

(6) animals with OP + CM]J-26;

(7) animals with OP + CM]J-33.

In this series of experiments, the BAC - CMD-4, CMD-8§,
CM]J-23, CMJ-26 and CM]J-33, have been dissolved in 0.89%
saline solution containing 1% gelatin, then have been admin-
istered i.m. in the daily dose of 0.1 mg/kg body weight for 14
days. Animals from the control and OP groups were injected
i/m 0.89% saline solution containing 1% gelatin for 14 days.

In the second series of experiments, the local BAC have been
evaluated on a group of 45 Wistar male rats with 160-180 g
mass, divided into 7 groups of 5-7 animals each:

(1) the control - 6 intact animals;

(2) animals with OP, induced by oral ethylene glycol ad-

ministration in dosage of 1 g/kg body weight, daily, for
30 days;

(3) animals with OP + BioR;

(4) animals with OP + BioR-Ge;

(5) animals with OP + CMD-4;

(6) animals with OP + CMD-8;

(7) animals with OP + CM]J-23.

All substances have been diluted in the 0.9% saline solu-
tion containing 1% gelatin and then administered i.m. for 14
days, the daily dose being 0.1 mg/kg body weight. Animals
form the control and OP groups were injected i.m. 0.9% saline
solution containing 1% gelatin for 14 days.

The research of mineralized tissues presents certain dif-
ficulties, due to the high amount of minerals. Thus the prepa-
ration of bone homogenates was performed in the following
way: the femurs were removed from adjacent tissues, minced
into several fragments and the bone marrow was removed by
repeated washings with glaciated 0.9% NaCl solution. Fur-
ther, femurs were triturated in liquid nitrogen until the pow-
der state in the porcelain mortar with pestle and weighed on
the electronic balance. 0.16 mM EDTA solution, pH 7.4, was
used as dispersing medium till the final concentration of the
homogenate of 10%. For the complete destruction of cell
membranes, bone homogenates, after processing with triton
X-100 with the final concentration of 0.1%, were subjected to
3 freezing/defrosting cycles.

Enzyme activity assay was carried out in the supernatant
obtained after the centrifugation of bone homogenate at 5000
revs/min for 10 min. Subsequently, the obtained supernatant
was transferred to Eppendorf tubes and stored in the frozen
state at temperature -40°C.

Assessment of carbohydrate metabolism included the de-
termination of the activity of glycolytic enzymes - hexokinase
(HK), lactate dehydrogenases lactate- and pyruvate-depend-
ent (LDH-L, LDH-P), of pentose-phosphate cycle (glucose-6-
phosphate dehydrogenase - G-6-PDH) and of the Krebs cycle
(catabolic NAD-dependent malate dehydrogenase - NADd-
MDH) by previously described methods [15, 16].

Enzyme activity and substances content assay have been
executed by techniques adapted to multi-modal hybrid rider
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adaptate la riderul hibrid multi-modal cu microplaci Synergy
H1 (Hydrid Reader, BioTek Instruments, SUA).

Rezultatele obtinute au fost evaluate statistic conform cri-
teriului t-Student, precum si celui nonparametric ,U” Mann-
Witney cu ajutorul programului StatsDirect Statistical Sof-
twear (StatsDirect Ltd, Marea Britanie).

Rezultate

Influenta CBA autohtoni asupra activitatii enzimelor gli-
colitice, ciclului pentozo-fosfatilor si ciclului Krebs in tesutul
osos in OP CCl,-indusa sunt reflectate in datele statistice din
Tabelul 1.

La animalele cu OP CCl,-indusa, se produce o amplificare
pregnanta a HK, ce depdsea cu 85% (p<0,05) valorile marto-
rului.

Administrarea CMD-4 pe fundal de OP CCl,-indusa, influ-
enteaza neimportant gradul de inductie a HK in tesutul osos;
activitatea acestei enzime mentinandu-se la nivelul inregistrat
la animalele cu OP.

in acelasi timp, tratamentul cu CMD-8, CM]-23, CMJ-33 si
CM]J-26 induce o diminuare statistic semnificativa a activitatii
HK, antecedent crescute la animalele cu OP CCl,-indusa, enzi-
ma manifestand tendinta certd de restabilire pana la valorile
animalelor intacte (Tabelul 1).

Din datele prezentate in Tabelul 1, rezulta ca in OP se in-
registreaza o reducere veridica a LDH-L cu 44% (p<0,05) si o
diminuare statistic nerelevanta a LDH-P cu 19%.

Astfel, se atesta o crestere veridica, cu 72%-85% (p<0,05),
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with microplates Synergy H1 (Hydrid Reader, BioTek Instru-
ments, USA).

Statistical analysis was performed using t-Student and “U”
Mann-Witney criterias with Statistical StatsDirect Softwear
program (StatsDirect Ltd, UK).

Results

Influence of local BAC on the activity of glycolysis, pentose-
phosphate cycle and the Krebs cycle enzymes in the bone in
CCl,-induced OP are reflected in the statistical data of Table 1.

Significant amplification of HK activity, which exceeded
by 85% (p<0.05) the control values, was identified in animals
with CCl,-induced OP. Administration of CMD-4 did not signifi-
cant influence the degree of induction of bone HK, the activity
of this enzyme being maintained at the level registered in ani-
mals with CCl,-induced OP.

At the same time, treatment with CMD-8, CM]-23, CM]J-33
and CM]J-26 induced statistically conclusive decrease of the
antecedent increased HK activity in animals with CCl,-induced
OP, enzyme activity manifesting a clear trend of restoring to
the values of intact animals (Table 1).

Data presented in the Table 1 shows that there has been
a definite reduction of LDH-L by 44% (p<0.05) and a statisti-
cally irrelevant decrease of LDH-P by 19% in CCl,-induced OP.
Administration of CMD-4 and CMD-8 determined a increase
by 72%-85% (p<0.05) of LDH-L activity in animals with CCI,-
induced OP, which practically was not different from the va-
lues registered in reference animals. Medication with CM]J-26,

Tabelul 1. Influenta CBA autohtoni asupra activitatii enzimelor glicolitice, ciclului pentozo-fosfatilor si ciclului Krebs

in tesutul osos In OP CCl,-indusa.

Table 1. Influence of local BAC on the activity of glycolytic enzymes, pentozo-phosphate cycle and the Krebs cycle

in the bone tissue in CCI4-induced OP

Grupurile de studiu / HK, LDH-L, LDH-P, G-6-PDH, MDH-NADd,
Study groups pkat/g.prot mkat/g.prot pkat/g.prot nkat/g.prot pkat/g.prot
Martor / 43,2+11,8 26,5+0,9 7,06+0,4 210,5+39,7 1,5+0,1
Control (100%) (100%) (100%) (100%) (100%)
Ccl, 79,8+6,4* 14,8+2,2° 5,7+0,8 114,4+13,4° 1,0+0,1°
(185%) (56%) (81%) (54%) (66%)
CCl, + CMD-4 71,7+3,6* 25,4+3,1% 7,23%0,6 172,4+51,3 1,5+0,1#
(166%) (96%) (102%) (82%) (100%)
CCl,+ CMD-8 57,0+5,3% 27,4+3,3% 8,2+0,4 181,7+41,4 1,4+0,1
(132%) (103%) (116%) (86%) (93%)
CCl, + CMJ-23 51,9+6,0% 33,8+2,4*## 8,1+0,2 85,7+10,1 1,5%0,1
(120%) (127%) (115%) (41%) (100%)
CCl, + CMJ-33 48,6+2,4% 32,2+3,0% 7,5+0,3 214,9+52,5 1,6+0,1%
(113%) (121%) (106%) (102%) (101%)
CCl, + CMJ-26 48,9+2,4%% 31,5+3,0%% 7,6%0,30 163,7+48,5 1,5+0,1*
(113%) (119%) (108%) (78%) (100%)

Notd: *~ diferentd statistic semnificativd cu lotul-martor (*- p<0,05; **~p<0,01); #~ diferenta statistic semnificativa cu lotul CCl, (*- p<0,05; #*#- p<0,01).

Note: *~ statistically significant difference with the control group (*~ p<0.05; **~ p<0.01); *~ statistically significant difference compared to CCI, group

(-~ p<0.05; #*— p<0.01).



a activitatii LDH-L la animalele cu OP dupa administrarea
compusilor CMD-4 si CMD-8, care, practic, nu se deosebea de
valorile inregistrate la animalele de referintd. Medicatia cu
compusii CMJ-26, CM]J-23 si CM]J-33 conduce nu numai la re-
stabilirea functionalitdtii enzimei, dar si la o sporire veridica,
cu 112%-118% (p<0,01) a activitatii LDH-L, in raport cu valo-
rile animalelor cu OP.

S-a stabilit cd in OP CCl,-indus3, activitatea G-6-PDH sca-
de relevant cu 46% (p<0,05), in raport cu valorile animalelor
intacte.

in lotul de animale cu OP, sub influenta compusilor CMD-4,
CMD-8, si CM]-33, activitatea enzimei, practic, se restabiles-
te pana la valorile animalelor intacte. Totodata, medicatia cu
CM]J-23 si CM]J-26 influenteaza slab functionalitatea G-6-PDH,
modificarile depistate fiind statistic neconcludente (p>0,05).

Rezultatele cercetdrilor demonstreaza ca in OP CCl,-in-
dusa3, are loc o suprimare marcata a activitatii MDH-NADd cu
349% (p<0,05), in comparatie cu valorile specifice pentru ani-
malele intacte. Administrarea CBA testati conduce la redresa-
rea functionalitatii MDH-NADJ, practic, pana la indicii anima-
lelor intacte.

Influenta medicatiei cu CBA asupra metabolismului glu-
cidic In tesutul osos la modelarea osteopatiei indusa de intoxi-
catia cu etilenglicol (EG) este reflectata in datele statistice din
Tabelul 2.

Din datele expuse in tabel, constatam cda modificarile
activitatii LDH-L si LDH-P atat in lotul cu OP, cat si cele supuse
medicatiei cu CBA testati, s-au dovedit a fi fara relevanta sta-
tistica.

Metabolismul glucidic in osteopatii

CM]J-23 and CM]-33 led not only to the restoring of enzyme
activity, but also to a significant increase by 112%-118%
(p<0.01) of LDH-L activity compared to the values specific for
animals with OP.

It has been found that G-6-PDH activity was relevant de-
creased by 46% (p<0.05) in the CCl,-induced OP compared
with the values of intact animals. CMD-4, CMD-8, and CM]J-33
restored the enzyme activity practically to the levels of intact
animals in the group of animals with OP. At the same time,
medication with CMJ-23 and CM]-26 did not influence signifi-
cant the G-6-PDH activity, detected changes being statistically
inconclusive (p>0.05).

The research results demonstrated that the MDH-NADd
activity had been significantly suppressed by 34% (p<0.05) in
CCl,-induced OP compared to specific values of intact animals.
Administration of the tested BAC led to the restoration of the
MDH NADd functionality practically to the indices of the intact
animals.

The influence of medication with BAC on bone carbohy-
drate metabolism in osteopathy induced by the intoxication
with ethylene glycol (EG) is reflected in the statistical data in
Table 2.

Data presented in the Table 2 reveal that the changes of
LDH-L and LDH-P activities both in the OP group and in that
treated with the tested BAC were statistically irrelevant.

In animals with ethylene glycol induced OP occured an es-
sential amplification of hexokinase activity that exceeded by
67% (p<0.05) the control values.

Tabelul 2. Influenta CBA autohtoni asupra activitdtii enzimelor glicolitice, ciclului Krebs si pentozo-fosfat in tesutul osos

in OP indusa cu etilenglicol.

Table 2. Influence of the local BAC on the glycolytic enzymes, Krebs cycle and pentose-phosphate pathway activity in the

bone tissue in ethylene glycol induced OP,

Grupuri de studiu / HK, LDH-L, LDH-P, G-6-PDH, MDH-NADd,
Study groups ukat/g.prot mkat/g.prot pkat/g.prot nkat/g.prot pkat/g.prot
Martor / 28,1+2,0 9,3+1,11 3,2%0,3 153,0£14,9 0,8+0,1
Control (100%) (100%) (100%) (100%) (100%)

EG 46,8+5,5% 10,6+1,0 3,4+0,30 268,4+69,5* 0,8+0,1
(167%) (114%) (106%) (175%) (101%)

. 33,2+6,4 8,0+0,4 2,4+0,1 304,5+38,6%* 0,540,024

EG + BioR
(118%) (87%) (74%) (199%) (67%)

EG + BioR-Ge 38,3+3,9 9,5+2,1 3,1+0,7 116,0+47,3 0,8+0,10
(136%) (102%) (95%) (76%) (100%)
39,0+5,4 7,4+1,2 2,3+0,3 80,6+ 13,5 0,4+0,04*

EG + CMD-4
(139%) (80%) (70%) (53%) (69%)
49,5+6,7* 7,5+1,3 2,5+0,5 135,0+43,9* 0,7+0,1

EG + CMD-8
(176%) (81%) (78%) (88%) (88%)
43,245,6* 10,2+0,7 3,3%0,3 194,8+29,6 0,9+0,1

EG + CM]J-23
(156%) (110%) (102%) (127%) (109%)

Nota: *- diferenta statistic semnificativa cu lotul-martor (*- p<0,05; **~ p<0,01); #- diferenta statistic semnificativa cu lotul etilenglicol (*- p<0,05; ##- p<0,01).
Note: *— statistically significant difference with the control group (*— p<0.05; **— p<0.01); #— statistically significant difference compared to etilenglicol group

(*-~ p<0.05; #*— p<0.01).
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La animalele cu OP etilenglicol-indusa, se produce o am-
plificare esentiala a hexokinazei, ce depasea cu 67% (p<0,05)
valorile martorului.

CBA autohtoni diminueaza moderat si nesemnificativ sta-
tistic activitatea HK, antecedent crescuta sub influenta into-
xicatiei cu etilenglicol. Doar remediul BioR influenteaza mai
potent procesele de redresare a HK, functia careia s-a redus
cu 30%, comparativ cu valorile depistate la animalele netrata-
te si care se deosebea putin de valorile de referinta. Totodata,
remediul BioR-Ge si compusul CMD-4 doar tind sa reduca ac-
tivitatea HK la animalele cu OP toxic3, care s-a mentinut spo-
ritd cu 36-39% peste valorile lotului martor. In acelasi timp,
compusii CMD-8 si CMJ-23 mentin crescutd activitatea HK la
animalele cu OP, aceasta depasind cu 76%, si, respectiv, 56%
valorile martorului (p<0,05 in ambele cazuri).

Intoxicatia cu etilenglicol produce o amplificare pregnants,
cu 75% (p<0,05), a activitatii G-6-PDH in tesutul osos fata de
parametrii de referintd. Medicatia cu biopreparatul BioR asi-
gura un spor notabil al activitatii enzimei, aceasta dublandu-si
forta catalitica; CMJ-23 si CMD-8 reduc activitatea enzimei an-
tecedent crescutd pana la valorile specifice lotului martor, iar
BioR-Ge si CMD-4 inhiba hiperactivitatea G-6-PDH cu 57% si
70% (p<0,05), In raport cu animalele cu OP.

Activitatea MDH-NAD dependente nu se modifica in OP
etilenglicol-indusa. Medicatia cu CMD-4 si BioR descreste con-
cludent functionalitatea MDH-NAD dependente in OP etilen-
glicol-indusa cu 31-33% (p<0,05), comparativ cu indicii lotu-
lui martor.

Discutii

Sporirea activitatii HK cu 85% in OP CCl,-indusa si cu 67%
in OP indusa cu etilenglicol, reflectd accelerarea proceselor fo-
sforilarii monozaharidelor in tesutul osos, care, ulterior, pot fi
metabolizate in glicoliza sau ciclul pentozo-fosfat.

Activitatea HK la administrarea CMD-4, pe fundal de OP
CCl,-indusa, precum si la administrarea CMD-8 si CM]-23 in
OP indusa cu etilenglicol, s-a mentinut la nivelul inregistrat la
animalele cu patologia netratata, fapt ce indica la proprietatea
acestor compusi de a mentine la nivel sporit procesele fosfori-
larii monozaharidelor in tesutul osos.

Cresterea activitatii HK in OP, stabilite In cercetarile noastre
constituie, probabil, reactia de adaptare, ce urmeaza sa intensi-
fice aportul de energie si, astfel, sa accelereze procesele repara-
torii. Nu excludem, insa, faptul, ca hiperfunctia HK rezulta din
actiunea activatorilor sau suspendarea actiunii inhibitorilor
enzimei, sau prin transformarea reciproca a diverselor varian-
te conformationale ale enzimei mentionate [6, 11, 17].

Daca HK este initiatoarea proceselor metabolizarii glu-
cidelor, atunci LDH-P este izoforma enzimei care catalizeaza
conversia piruvatului in lactat - reactia finala a scindarii an-
aerobe a glucozei, iar izoforma lactatdehidrogenazei LDH-L
- catalizeaza conversia lactatului in piruvat, acesta din urma
incluzandu-se 1n glicoliza aeroba. Diminuarea activitatii LDH-
L releva scaderea intensitatii glicolizei aerobe.

Rezultatele studiului efectuat releva proprietatea compu-
silor testati de a Inlatura supresia lactatdehidrogenazelor, cu
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Local BAC decreased moderately and statistically insignifi-
cant the antecedent increased by the ethylene glycol poisoning
activity of HK. Only BioR more potent affected the recovery of
HK, which function was reduced by 30% compared to the de-
tected in untreated animals and that was close to the reference
values. At the same time, BioR-Ge and CMD-4 induced only a
trend of HK activity reduction in animals with toxic OP, which
was remained increased by 36-39% over the control group
values. CMD-8 and CM]J-23 maintained elevated the activity of
HK in animals with OP, which exceeded by 76%, and, respec-
tively, 56% the control values (p<0.05 in both cases).

Ethylene glycol intoxication produced significant amplifi-
cation by 75% (p<0.05) of G-6-PDH activity in the bone com-
pared to the reference level. Medication with BioR induced the
twice increase of enzyme activity, CMJ-23 and CMD-8 reduced
antecedent increased enzyme activity till the values specific
for the control group, while BioR-Ge and CMD-4 diminished
the activity of G-6-PDH by 57% and 70% (p<0.05) compared
to animals with OP.

Activity of MDH NAD-dependent did not change in ethyl-
ene glycol induced OP. Medication with CMD-4 and BioR con-
clusively decreased the NAD-dependent MDH in ethylene gly-
col induced OP by 31-33% (p<0.05) compared to the control
group levels.

Discussion

The increase of HK activity by 85% in CCl,-induced OP and
by 67% in ethylene glycol induced OP reflects the accelera-
tion of the monosaccharides phosphorylation processes in the
bone, which can subsequently be metabolized in the glycolysis
or pentose-phosphate cycle.

The activity of HK at the administration of CMD-4 in CCl,-
induced OP and at the administration of CMD-8 and CMJ-23
in OP induced by ethylene glycol, was maintained at the level
registered in animals with the untreated pathology, indicating
the property of these compounds to maintain at high level the
processes of the monosaccharide phosphorylation in the bone.

Increased activity of HK in OP established in our research
is, probably, an adaptation reaction, which is ment to increase
the energy production and thus to accelerate reparative proc-
esses. We do not exclude that HK hyperfunction results from
the activators action or cancelation of the enzyme inhibitors
action, or by the mutual transformation of different conforma-
tional variants of the mentioned enzyme [6, 11, 17].

If HK is the initiator of carbohydrate metabolism proc-
esses, then LDH-P is the enzyme isoform which catalyzes the
conversion of pyruvate to lactate - final reaction of anaerobic
oxidation of glucose, but the LDH-L isoform of lactate dehy-
drogenase - catalyzes the conversion of lactate into pyruvate,
the latter being included into aerobic glycolysis. The decrease
of LDH-L activity revealed the decreases intensity of the aero-
bic glycolysis.

The study results reveal the property of the tested com-
pounds to remove the lactate dehydrogenases suppression,
especially of LDH-L isoform, responsible for the conversion
of lactate to pyruvate with its subsequent oxydation by the



precadere a LDH-L, responsabild de conversia lactatului in
piruvat cu includerea lui ulterioara in glicoliza aeroba. Astfel,
CBA cercetati au proprietatea de a ameliora glicoliza aeroba.

De remarcat ca administrarea CBA in OP determina si
restabilirea LDH-P pana la valorile nivelului de referinta a
enzimoactivitatii, insa modificarile fiind fara relevanta statis-
tica.

Modificarile relevate la administrarea compusilor cercetati
trebuie calificate ca fiind un complex de mecanisme compen-
satoare, care intretin la nivel suficient intensitatea metabolis-
mului glucidic si schimbul energetic in tesutul osos la anima-
lele cu OP experimentala.

Cresterea activitatii LDH-L sub influenta CBA testati, re-
flecta accelerarea proceselor de oxido-reducere si intensifica-
rea regenerarii reparative, prin compensarea carentei energe-
tice celulare instalate in OP CCl -indusa.

Acest proces este o parte a mecanismului adaptiv-compen-
sator al mentinerii homeostaziei celulare si a fost remarcat ca
unul specific intensificarii proceselor regenerative osoase [8,
9,11, 17]. in aceste mecanisme, un rol important i se atribu-
ie, conform ultimelor date, factorului de inducere a hipoxiei
la (HIF1a), care stimuleaza glicoliza anaeroba prin inducerea
activitatii mai multor enzime-cheie, cum ar fi piruvat dehidro-
genaza kinaza 1 (PDK1), lactat dehidrogenaza A (LDHA), he-
xokinaza (HK) si cresterea semnificativa a nivelului de lactat
[18-21], iar suprimarea glicolizei blocheaza formarea osoasa
indusa de HIFla in vivo.

HIF-1a este unul dintre cei mai importanti factori de regla-
re a reactiilor de hipoxie, jucand un rol important in modela-
rea si remodelarea oaselor si homeostazia tesutului osos. Ex-
cesul HIF-1a in osteoblastele mature prin deletia conditionata
a genei von Hippel-Lindau (VHL) creste puternic angiogeneza
si osteogeneza. Astfel, soarecii VHL cu carenta de osteoblaste,
au un nivel ridicat de HIF-1a si de crestere a masei si densitatii
osoase [22].

Scaderea relevanta a activitatii G-6-PDH in OP CCl,-indu-
sa, stabilita in cercetdrile noastre, ar putea conduce la inhiba-
rea sau la blocarea uneia dintre cdile metabolice importante
de utilizare a glucozei - ciclul pentozo-fosfatilor, diminuand
resursele energetice necesare pentru mentinerea proceselor
anabolice ale celulei. Una din sursele de NADPH+H* in orga-
nism este ciclul pentozo-fosfatilor. NADPH+H?", ce detine func-
tii anabolice, se include in sinteza diversilor biopolimeri si
substante biologic active (acizi grasi, colesterol, aminoacizi,
fosfolipide etc.), elemente importante pentru proliferarea si
diferentierea osteoblastelor care, la randul lor vor promova
formarea osoasa [23].

Proprietatea CBA autohtoni de a reduce supresia G-6-PDH
si chiar de a restabili sau stimula activitatea enzimei la trata-
rea animalelor cu OP CCl,-indusa poate fi apreciata ca un efect
osteoregenerator, fenomen mai exprimat la administrarea
CMD-4, CMD-8, CMJ-26 si CM]-33.

Aceasta afirmatie este sustinuta de studiile unor autori,
care au stabilit ca Incarcarea mecanica ciclica in vivo, care duce
la formarea de os nou, este asociata in osteocite si celulele
osoase de suprafata cu cresteri aproape imediate ale activitatii
G-6-PDH si cresteri ulterioare ale productiei ARN-ului. Ambele
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aerobic pathway. Thus investigated BAC have the property to
improve aerobic glycolysis.

The administration of BAC in OP determines the LDH-P
recovery to the reference values of enzyme activity, but the
changes are not statistic relevant.

The revealed changes after administration of the investi-
gated compounds have to be qualified as a complex of com-
pensating mechanisms that keep at the sufficient level inten-
sity of carbohydrate metabolism and energy production in the
bone of animals with experimental OP.

Increased activity of LDH-L under the influence of the test-
ed BAC reflects acceleration of oxido-reductive processes and
intensification of reparative regeneration, by compensating
cellular energy deficiency installed in CCl,-induced OP.

This process is a part of the adaptive-compensatory mech-
anism of cellular homeostasis mainenance and was noted as
specific for intense bone regeneration [8, 9, 11, 17]. In these
mechanisms an important role is assigned, according to the
latest data, to the hypoxia-inducible factor 1a (HIF-1a), which
stimulates anaerobic glycolysis by inducing the activity of sev-
eral key-enzymes, such as pyruvate dehydrogenase kinase 1
(PDK1), lactate dehydrogenase A (LDHA), hexokinase (HK)
and increases significant the lactate level [18-21], while in-
hibition of glycolysis is blocking bone formation induced by
HIF1a in vivo.

HIF-1a is one of the master regulators of hypoxia reactions,
playing an important role in bone remodeling, and homeos-
tasis. And overexpression of HIF-1la in mature osteoblasts
through conditional deletion of the von Hippel-Lindau (VHL)
gene increases significant angiogenesis and osteogenesis.
Studies showed that mice with osteoblasts lacking VHL had a
high level of HIF-1a and increased bone mass and density [22].

Relevant decreased activity of G-6-PDH in CCl,-induced
OP established in our research, could lead to the inhibition
or blockage of one of the important glucose metabolic path-
ways - pentose-phosphate cycle, reducing the resources re-
quired to maintain anabolic processes of the cell.

One of the sources of NADPH+H* in the body is pentose-
phosphate cycle. NADPH+H" is required for the synthesis of
various biopolymers and biologically active compounds (fatty
acids, cholesterol, amino acids, phospholipids etc.), that are
important for the proliferation and differentiation of osteob-
lasts which in turn, will promote bone formation [23].

Property oflocal BAC to reduce the suppression of G-6-PDH
and even to restore or stimulate the activity of the enzyme in
animals with CCl,-induced OP can be appreciated as an oste-
oregenerating effect, the phenomenon being more expressed
after administration of CMD-4, CMD-8, CM]-26 and CM]-33.

This conclusion is supported by some studies which have
established that cyclic mechanical loading in vivo, that leads to
new bone formation, is associated in osteocytes and surface
bone cells with almost immediate G-6-PDH activity increase,
and later RNA production increase. Both these early loading-
related responses can be reproduced in organ culture of adult
cancellous bone. Exogenous PGI, stimulated both G-6-PDH
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raspunsuri timpurii, legate de incarcare, pot fi reproduse in
cultura de organ al osului adultului. PGI, exogena stimuleaza
atat activitatea G-6-PDH cat si Incorporarea [3H]-uridinei, in
osteocite si in celulele de suprafatd. Prostaciclina, dar nu si
PGEZ, pare sad imite cresteri timpurii, asociate cu incarcarea
activitatii G-6-PDH si sinteza ARN-ului in situ, in celulele
osoase [24].

Intoxicatia cu etilenglicol produce o amplificare pregnants,
cu 75% (p<0,05), a activitatii G-6-PDH, aceasta servind, pro-
babil, un mecanism adaptiv-compensatoriu de mentinere a
homeostaziei osoase, asigurand cu substrat plastic (NADPH)
tesutul osos, afectat de etilenglicol.

Malat dehidrogenaza (MDH) este enzima principala a ci-
clului Krebs, care catalizeaza conversia oxaloacetatului si ma-
latului, folosind sistemul coenzimei NAD/NADH. Este o enzi-
ma alosterica, avand in calitate de efectori metaboliti, cum ar
fi malatul, oxaloacetatul si citratul.

Suprimarea marcatd a activitatii MDH-NADd in OP CCl,-
indusa se poate explica, probabil, prin diminuarea cantitatii
substratelor reactiei, catalizate de aceasta enzima si reduce-
rea intensitatii ciclului Krebs, ca parte componenta a glicolizei
aerobe, ceea ce este o dovada a dereglarii indestularii energe-
tice a tesutului osos, intoxicat cu CCl "

Administrarea compusilor cercetati duce la restabilirea
nivelului functional al MDH-NADd pana la valorile animalelor
intacte, ceea ce ar putea contribui la indestularea necesitatilor
energetice sporite, prin accelerarea reactiilor ciclului Krebs si
mentinerea constantd a raportului dintre formele oxidate si
reduse ale NAD-ului [8, 17].

Astfel, CBA autohtoni manifesta o actiune particulara asu-
pra nivelului activitatii enzimelor cercetate in tesutul osos.
Modificarile relevate pot fi apreciate ca manifestari ale pro-
ceselor de adaptare pentru mentinerea homeostazei celulare
optime. Actiunea selectiva a preparatelor studiate asupra en-
zimelor tisulare depinde, probabil, de gradul de angajare a lor
la diferite etape ale procesului patologic.

Reprogramarea metabolicd, indusa de CBA studiati, poate
modifica nivelurile de metaboliti cheie (cum ar fi NADPH, ace-
til-CoA, a-cetoglutarat), necesari pentru modificarile epigene-
tice, fapt mentionat In mai multe cercetari experimentale [21,
25, 26]. Sunt necesare studii detaliate pentru a explora meca-
nismele moleculare la nivel de transductie a semnalelor HIFq,
WNT, mecanisme bine-cunoscute de inducere a glicolizei ae-
robe si de stimulare a anabolismului osos [27]. Dupa cum se
cunoaste, cresterea glicolizei aerobe reprezenta un mecanism
general implicat in diferentierea osteoblastelor ca raspuns la
diversi stimuli fiziologici. O mai buna Intelegere a mecanisme-
lor reglarii metabolice poate deschide cai pentru dezvoltarea
unor noi clase de medicamente anabolice osoase [19, 27].

Concluzii

1) Osteopatia experimentald (OP) indusa prin intoxicatia cu
CCl, provoaca modificari pronuntate ale metabolismulu
glucidic, care se manifesta prin amplificarea pregnanta a
activitatii hexokinazei (HK) si reducerea sermnificativa a
functionalitatii lactat dehidrogenazei-lactat-dependente
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activity and [3H]-uridine incorporation equally in osteocytes
and surface cells. Prostacyclin, but not PGE,, appears to imi-
tate the early loading-related increase in G-6-PDH activity and
RNA synthesis in bone cells in situ [24].

Ethylene glycol intoxication produced an obvious rise
of the G-6-PDH activity by 75% (p<0.05), which probably
is an element of the adaptive-compensatory mechanism of
bone homeostasis maintainance, ensuring plastic substrate
(NADPH) supply for bone damaged by ethylene glycol.

Marked suppression of NADd-MDH activity in CCl,-in-
duced OP is explained, probably, by the reduction of the reac-
tion substrates quantity and of the intensity of the Krebs cycle
reactions, as part of aerobic glycolysis, which is a proof of the
energy supply disturbance of the bone in CCl, intoxication.

Administration of the investigated compounds led to the
restoration of the MDH-NAD-dependent functional level up
to the values of intact animals, which could contribute to the
coverage of the increased energy requirements, by speeding-
up the reactions of the Krebs cycle and the maintaining con-
stant of the ratio between oxidized and reduced forms of NAD
[8,17].

Thus, the local BAC exhibit a particular action on the lev-
el of the investigated enzyme activity in the bone. Revealed
changes can be appreciated as manifestations of adaptation
processes of maintainance of the optimal cellular homeosta-
sis. The selective action of the studied compounds on the tis-
sue enzymes depends, probably, on their engagement degree
at the different stages of the pathological process.

Metabolic reprogramming induced by the studied BAC
can modify the levels of the key metabolites (such as NADPH,
acetyl-CoA, a-ketoglutarate) required for epigenetic changes,
fact mentioned in many experimental studies [21, 25, 26]. Are
necessary further detailed studies of the molecular mecha-
nisms at the level of transduction of HIFa, WNT signals, well-
known mechanisms aerobic glycolysis induction and bone
anabolism stimulation [27]. As it is known, increased aerobic
glycolysis represents a general mechanism involved in osteob-
last differentiation in response to various physiological stim-
uli. A better understanding of the mechanisms of metabolic
regulation may open ways for the development of new classes
of bone anabolic drugs [19, 27].

Conclusions

1) Experimental osteopathy (OP) induced by intoxication
with CCl, caused pronounced changes in carbohydrate
metabolism, manifested by the significant increase of
hexokinase (HK) activity and substantial reduction of
lactate-dependent lactate dehydrogenase (LDH-L), glu-
cose-6-phosphate dehydrogenase (G-6-PDH) and malate
dehydrogenase NAD-dependent (MDH-NADA) activities.

2) Treatment with the local bioactive compounds (BAC) -
CMD-4, CMD-8, CM]J-23, CMJ-33 and CM]-26, proved to be
effective due to their properties to maintain at increased
values the activity of bone HK and to restore or induce
LDH and MDH-NADd functional capacity.



(LDH-L), glucozo-6-fosfat dehidrogenazei (G-6-PDH) si
malat dehidrogenazei-NAD dependente (MDH-NADA).

2) Medicatia cu compusii bioactivi (CBA) autohtoni - CMD-
4, CMD-8, CM]J-23, CM]-33 si CMJ-26 s-a dovedit a fi efici-
entd, datorita calitatilor lor de a mentine la valori sporite
activitatea HK osoase si, de asemenea, de a restabili sau
induce functionalitatea LDH si MDH-NADd.

3) Studiile efectuate releva ca in OP CCl,-induss, toti compu-
sii testati, exceptand CM]J-23, fortificd esential activitatea
G-6-PDH osoase, valorile acestui indice revenind 1n limi-
tele normei.

4) In OP indusa prin intoxicatia cu etilenglicol (EG), are loc
o amplificare esentiala a HK si G-6-PDH, iar CBA testati
impiedica, intr-o masura discretd, hiperactivitatea aces-
tor enzime. Doar BioR manifesta actiune normalizanta
asupra functionalitatii HK, iar BioR-Ge, CMD-4, CMD-8 si
CM]J-23 previn sau diminueaza substantial cresterea ac-
tivitatii G-6-PDH 1n OP indusa cu EG. Medicatia cu BioR
si CMD-4 descreste concludent functionalitatea MDH-
NADd, ceea ce ar putea afecta indestularea necesitatilor
energetice ale celulei.

5) Rezultatele studiilor intreprinse permit evidentierea unor
mecanisme moleculare implicate in raspunsul la trata-
mentul cu CBA autohtoni, fapt ce deschide posibilitati re-
ale de elaborare a unor noi strategii terapeutice eficiente.

Abrevieri si notatii conventionale

CBA - compusii bioactivi;

CCl, - tetraclorura de carbon;

EDTA - acid etilendiamintetraacetic;

EG - etilenglicol;
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HIF-1a - factorul inducibil al hipoxiei 1a;

HK - hexokinase;

LDHA - lactat dehidrogenaza A;

LDH-L - lactatdehidrogenaza-lactat-dependents;

LDH-P - lactatdehidrogenaza-piruvat-
dependents;

MDH-NADd - malat dehidrogenaza-NAD dependents;

NAD* - nicotinamid adenin dinucleotid fosfat
oxidat;

NADPH+H - nicotinamid adenin dinucleotid fosfat
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3) Conducted studies revealed that in CC14-induced OP, all
tested compounds, except CMJ-23, essentially amplified
the activity of bone G-6-PDH, which values returned to
the reference one.

4) In OP induced by ethylene glycol (EG) intoxication there
was identified an essential amplification of HK and G-
6-PDH, and the tested BAC prevented the hyperactiv-
ity of these enzymes. Only BioR exhibit an action of HK
activity normalization, but BioR-Ge, CMD-4, CMD-8 and
CM]J-23 prevent or substantially decrease the previously
increased activity of G-6-PDH in OP induced by EG. Medi-
cation with BioR and CMD-4 conclusively decreased the
MDH-NADA activity, which could affect the cell energy
needs supply.

5) Results of conducted studies allow to highlight the mo-
lecular mechanisms involved in the response to the OP
treatment with local BAC, which open real possibilities
for developing of new effective therapeutic strategies.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu a fost studiata, deocamdata, modificarea cantitativa a
culorii maculei pe scara CIELAB a imaginii oftalmoscopice,
in functie de gradul ei de depigmentare, in retinopatia dia-
betica.

Ipoteza de cercetare

Cuantificarea gradului de depigmentare a maculei pe sca-
ra CIELAB a culorilor, comparativ cu coloristica vaselor arte-
riale, permite diagnosticul precoce al microanevrismelor si
al retinopatiei diabetice.

Noutatea adusa literaturii stiintifice din domeniu

S-a constatat cresterea luminozitatii zonei maculare la
pacientii diabetici, care ar putea fi predictiva pentru aparitia
microanevrismelor si utila pentru diagnosticul precoce al re-
tinopatiei diabetice.

Rezumat

Introducere. Retinopatia diabetica (RD) se manifesta prin
deteriorari morfologice caracteristice ale fundului de ochi.
Dimensiunea redusa a microanevrismelor (MA), asociata cu
culoarea similara a tesutului invecinat, complica abordarea di-
agnosticului de RD prin evaluarea MA. Avand in vedere ca un
proces inflamator sever sta la baza dezvoltarii RD, este posibil
ca radicalii liberi sa provoace depigmentarea tesutului reti-
nian. Prin urmare, evaluarea culorii din zona maculard, com-
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What is not known yet about the topic

At the moment, it has not been studied the quantitative
modification of the macula color on the CIELAB scale on
ophthalmoscope image, depending on its degree of depig-
mentation in the diabetic retinopathy.

Research hypothesis

The quantification of the degree of macular depigmenta-
tion on the CIELAB scale of colors, compared to the arterial
vessels color, allows the early diagnosis of micro aneurisms
and diabetic retinopathy.

Article’s added novelty on the scientific topic

[t was established increased lightness in macular zone in
patients with diabetes, which might be predictive for micro
aneurisms appearance and might be used for early diabetic
retinopathy diagnostics.

Abstract

Introduction. Diabetic retinopathy (DR) is manifested by
characteristic morphological deteriorations in the eye bottom.
The small size of micro aneurisms (MA) along with similar
color of neighboring tissue complicates the approach for DR
diagnostics based on MA verification. As far as severe inflam-
matory process underlay DR development, it is possible that
free radicals are able to cause depigmentation of retinal tissue.
Hence, evaluation of the color in macula zone with the conse-
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paratd, ulterior, cu celelalte zone ale fundului de ochi care nu
contin astfel de pigment, ar putea fi utila pentru determinarea
semnelor precoce ale precipitarii RD. Au fost investigate ca-
racteristicile culorii maculei si ale trunchiului arterial inveci-
nat drept biomarkeri ai precipitarii retinopatiei diabetice.

Material si metode. Caracteristicile culorii structurilor
fundului de ochi au fost verificate pe scala CIELAB a imagini-
lor oftalmoscopice. A fost comparata diferenta dintre valorile
medii ale coordonatelor L* a* si b* ale scalei CIE la pacientii
cu diabet zaharat si la voluntari sanatosi. A fost estimata va-
loarea predictiva a diferentelor obtinute pentru dezvoltarea
RD pe baza aparitiei MA pe parcursul unui an de observatie a
pacientilor cu diabet.

Rezultate. Valoarea medie a parametrului L* la pacientii
cu diabet zaharat a fost de 2,71 ori (p<0,05) mai mare decat
la grupul de persoane practic sandtoase, in timp ce valoarea
parametrului a* a fost redusa de 3,8 ori, comparativ cu cea de
control (p<0,05); parametrul b* a depdasit de 12,4 ori valoarea
de control (p<0,05). Parametrul integrat al diferentei de cu-
loare (AE) a depasit valoarea de control de 2,87 ori (p<0,05).
Diferentele mai pronuntate ale AE au fost urmate de perioa-
de mai scurte pana la aparitia MA, cu un nivel de corelatie de
-0,56 (p<0,05).

Concluzii. Datele obtinute sustin ipoteza cresterii
luminozitatii in zona maculara la pacientii cu diabet zaharat,
care ar putea fi predictiva pentru aparitia MA si utila pentru
diagnosticul precoce al RD.

Cuvinte cheie: retinopatie diabetica, analiza imaginilor of-
talmoscopice, microanevrism.

Introducere

Retinopatia diabetica (RD) se manifestd prin deteriorari
morfologice caracteristice ale fundului de ochi. Aparitia mi-
croanevrismelor (MA) reprezinta primul indicator initial si
robust pentru retinopatia indusa de diabet [1, 2]. Dimensi-
unea redusa a MA, asociata cu culoarea similara a tesutului
invecinat, complicd abordarea diagnosticului de RD, bazat pe
evaluarea MA [2]. Prin urmare, diagnosticarea precoce a RD
reprezintd un subiect actual in domeniul oftalmologiei [1, 3].

Avand in vedere ca un proces inflamator sever sta la baza
dezvoltarii RD [4], este posibil ca radicalii liberi sa poata de-
termina depigmentarea tesutului retinian [5]. Prin urmare,
evaluarea culorii din zona maculard, comparata, ulterior, cu
celelalte zone ale fundului de ochi, care nu contin un astfel de
pigment, ar putea fi utild pentru determinarea semnelor pre-
coce ale precipitarii RD.

Trebuie de subliniat faptul ca noi am elaborat mai recent
sistemul propus pentru analiza caracteristicilor coloratiei
suprafetelor biologice, care a fost utilizat eficient cu scop de
diagnostic precoce al cariei, la pacientii ortodontici [6, 7]. in-
tr-un astfel de sistem, cel mai important este utilizarea unui
standard de culoare, calibrat, care permite efectuarea unei
comparatii fiabile. De aceea, pentru a efectua o comparatie efi-
cienta in timpul investigatiei diagnostice a fundului de ochi,
am decis sa folosim trunchiul vaselor arteriale drept standard
de culoare. Aceastad decizie a fost justificata de stabilitatea
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quent comparison with the other zones of eye bottom, which
are free from such pigment, might be helpful for the verifica-
tion of early signs of DR precipitation. Color characteristics of
macula and neighboring arterial trunk as biomarkers of dia-
betic retinopathy precipitation were investigated.

Material and methods. Color characteristics of eye bot-
tom structures were verified in CIELAB scale on ophthalmo-
scope images. The difference of average values of L* a*and b*
coordinates of CIE scale in patients with diabetes and healthy
volunteers was compared. Predictive value of gained differ-
ences for DR development on the basis of appearance of MA
in one year observation of patients with diabetes was esti-
mated.

Results. The average value of L* in diabetic patients ex-
ceeded such one in the group of practically healthy persons by
2.71 times (p<0.05), while value of a* index was reduced by
3.8 times when compared with control one (p<0.05); b* index
exceeded such one in the control group by 12.4 times (p<0.05).
The integrated index on color difference (AE) exceeded con-
trol value by 2.87 times (p<0.05). More pronounced differenc-
es with AE were followed by shorter period of MA appearance
with correlation level at -0.56 (p<0.05).

Conclusions. Gained data are in favor for the increased
lightness in macular zone in patients with diabetes, which
might be predictive for MA appearance and might be used for
early DR diagnostics.

Key words: diabetic retinopathy, ophthalmoscope images
analysis, micro aneurism.

Introduction

Diabetic retinopathy (DR) is manifested by characteristic
morphological deteriorations in the eye bottom. Among oth-
ers the appearance of micro aneurisms (MA) occupies first
place as initial and robust indicator for diabetes-induced reti-
nopathy [1, 2]. The small size of MA along with similar color of
neighboring tissue complicates the approach for DR diagnos-
tics based on MA verification [2]. That is why the early diag-
nostics of DR is still actual for the ophthalmology [1, 3].

As far as severe inflammatory process underlay DR devel-
opment [4] it is possible that free radicals are able to cause
depigmentation of retinal tissue [5]. Hence, evaluation of the
color in macula zone with the consequent comparison with
the other zones of eye bottom, which are free from such pig-
ment, might be helpful for the verification of early signs of DR
precipitation.

It should be stressed that earlier we have worked out the
system purposed for the analysis of color characteristics of
biological surfaces, which was effectively used in orthodontic
patients for the early caries diagnostics [6, 7]. The necessity
of the usage of calibrated standard of color which permits to
perform reliable comparison is most important for such sys-
tem. That is why for performing effective comparison in the
course of eye bottom diagnostic investigation we decided to
use arterial vessel trunk as a color standard. Such a decision



mai Tnalta a hemoglobinei fata de actiunea radicalilor liberi
in tesutul retinian si de degradarea minimd, presupusa, a
coloratiei hemoglobinei.

Prin urmare, scopul prezentei lucrdri a fost evaluarea
posibilitatii principale de diagnostic al stadiului incipient al
RD, bazata pe compararea caracteristicilor culorii zonei macu-
lare cu cea din trunchiurile vaselor arteriale.

Material si metode

Au fost Inrolati 20 de voluntari practic sanatosi (varsta me-
die 33,2£3,5 ani) si 53 de pacienti cu diabet zaharat de tip 2
insulinodependent (varsta medie 30,6+3,3 ani).

Toti subiectii au dat consimtamantul scris pentru inro-
lare. Toate investigatiile au fost efectuate in conformitate cu
cerintele etice ale comitetului de eticd de la Universitatea
Nationald de Medicina din Odessa (Intretinerea Animalelor si
Comitetul de Etica al ONMedU, 2008/84).

La selectarea grupului de control, au fost respectate urma-
toarele criterii:

(1) presiunea intraoculara <21 mmHg;

(2)acuitatea vizuala pastrata;

(3) campul vizual nedeteriorat;

(4) absenta bolilor oftalmice si a tulburarilor neurologice.

Pentru diabetici, au fost urmatoarele criterii:
(1) presiunea intraoculara mai putin de 21 mmHg;

(2) acuitatea vizuala corectabila (mai mult de 7/10);
(3)absenta semnelor de retinopatie proliferativa, care a
fost stabilita prin intermediul fluoroangiografiei [1];

(4) durata diabetului nu mai putin de 2,5 ani.

Imaginile digitale ale fundului de ochi se caracterizeaza
prin contrast scazut al structurilor si o iluminare heterogena,
centrul imaginii fiind cel mai luminos [1, 3]. Cu scopul de a
diminua aberatiile mentionate, am utilizat tehnologia de ega-
lizare de histograma adaptiva, limitata de contrast (CLAHE),
care s-a dovedit a fi eficienta pentru contrastul crescut al va-
selor de la fundul de ochi si a permis cresterea contrastului de
1,7-3,0 ori [3, 8].

Ulterior, toate caracteristicile obtinute pe scala de culori
RGB au fost transferate pe scala CIELAB, in conformitate cu
algoritmul de lucru [6, 7]. Mai tarziu, scala CIE a permis evalu-
area coordonatelor indicilor de luminozitate L* a* si b*

Rezultatele cercetarilor au fost prelucrate statistic, apli-
cand metoda ANOVA si testul Newman-Keuls.

Rezultate

In conformitate cu examinarea oftalmoscopici, la 18
pacienti nu au fost detectate MA, iar la ceilalti pacienti a fost
demonstrata prezenta lor.

Indicele de luminozitate L* a crescut comparativ cu valoa-
rea normala (diferenta dintre coloratia trunchiului vascular si
a maculei) (Figura 1). Astfel, valoarea medie a L* la pacientii
cu diabet zaharat a fost de 2,71 ori mai mare (p<0,05) decat
in grupul de control (persoane practic sanitoase). In acelasi
timp, valoarea indicelui a* a fost redusa de 3,8 ori, compara-
tiv cu cea de control (p<0,05); indicele b* al scalei CIELAB a
depasit indicele de control de 12,4 ori (p<0,05). Indexul inte-
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was justified by more stable state of hemoglobin to action of
free radicals at retinal tissue and presumably minimal deterio-
ration of hemoglobin color.

Hence, the aim of the present work was to evaluate the
principal possibility of the diagnostics of early stage of DR on
the basis of comparison of color characteristics of macular
zone with such one of arterial vessels trunks.

Material and methods

Were enrolled 20 practically healthy volunteers (the mean
age 33.2+3.5 years old) and 53 insulin-depended patients who
suffered from second type of diabetes (the mean age 30.6%3.3
years old).

All subjects provided written consent to research conduc-
tion. All investigations have been performed in accordance to
ethics demands of commission on ethics at Odessa National
Medical University (ONMedU Animal Care and Ethics Commit-
tee, 2008/84).

By selecting the control group, the following criteria were
adhered to:

(1) the intraocular pressure <21 mmHg;

(2) preserved acuity of vision;

(3) unaltered visual field;

(4)absence of eye diseases and neurological disorders.

For the diabetics, the criteria were as follows:

(1) the intraocular pressure less than 21 mmHg;

(2) correctable acuity of vision (more than 7/10);

(3) absence of signs of the proliferative retinopathy, which
was established by means of fluoroangiography [1];

(4)duration of diabetes was not less than 2.5 years.

Digital images of eye bottom are characterized by low con-
trast of structures and heterogeneous illumination being most
bright in the center of image [1, 3]. With the aim of diminish-
ing of mentioned aberrations we used the contrast-limited
adaptive histogram equalization (CLAHE) technology, which
proved to be effective for the increasing contrast of vessels of
eye bottom and permitted to increase the contrast by 1.7-3.0
times [3, 8].

Hence, all characteristics which have been gained in RGB
color scale were transferred into CIELAB scale in accordance
to worked algorithm [6, 7]. Later on the CIE scale permitted to
evaluate coordinates of lightness index L* a*and b*

Research results were statistically processed applying the
ANOVA method and the Newman-Keuls test.

Results

In accordance to ophthalmoscope examination, in 18 pa-
tients MA were not detected, while the rest of patients demon-
strated their presence.

The lightness index L* increased when compared with the
normal value (the difference between vessel trunk and macula
color) (Figure 1). Thus, average value of L* in diabetic patients
exceeded such one in the control group (practically healthy
persons) by 2.71 times (p<0.05). At the same time, value of a*
index was reduced by 3.8 times when compared with control
one (p<0.05); b* index of CIELAB scale exceeded such one in
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Fig. 1 Scala CIELAB la pacientii cu diabet zaharat.
Note: ordonata - diferenta dintre macula si trunchiul arterial (unitati relative); abscisa - indicii scarii CIELAB. Datele sunt prezentate drept
medie si deviatie standard. # - p<0,05, comparativ cu datele din grupul de control. Statistica: testul ANOVA si Newman-Keuls.

Fig. 1 CIELAB scale data in patients suffered from diabetes.
Notes: ordinate - difference between macular and arterial trunk (relative units); abscissa - indices of CIELAB scale. Data are presented as mean
and standard deviation. # - p<0.05 in comparison with the data in control group. Statistics: ANOVA and Newman-Keuls test.

grat al diferentei de culoare (AE) a depasit valoarea de control
de 2,87 ori (p<0,05) (Figura 1).

Prin urmare, datele obtinute sunt in favoarea ipotezei
luminozitatii crescute in zona maculara la pacientii cu diabet
zaharat si acest efect este datorat diminuarii culorilor rosii
si albastre, asociata cu cresterea culorilor verzi si galbene. In
acelasi timp, se observa cresterea diferentei integrale de cu-
loare, comparativ cu datele de control.

Investigarea fundului de ochi la pacientii cu diabet zaharat
la un an de la momentul inregistrarii diferentelor de culoare,
a evidentiat aparitia MA la 11 pacienti (Figura 2). Coeficientul
de corelatie ,r” dintre dinamica aspectului MA si valoarea AE

250

the control group by 12.4 times (p<0.05). The integrated index
on color difference (AE) exceeded control value by 2.87 times
(p<0.05) (Figure 1).

Hence, gained data are in favor for the increased lightness
in macular zone in patients with diabetes, and such effect is
developed on behalf of diminution of red and blue colors along
with rising of green and yellow colors. The increasing of in-
tegral color difference in comparison with the control data is
observed at the same time.

Investigation of eye bottom of patients with diabetes in
one year from the moment of color differences investigations
revealed the appearance of MA in 11 patients (Figure 2). Coef-
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Fig. 2 Corelatia dintre diferenta integrala de culoare (AE) si timpul de aparitie a MA la pacientii cu diabet zaharat tip 2.
Note: Ordonata - AE (unitati relative), abscisa - timpul din momentul diagnosticarii diferentelor de culoare (luni).
Marcaje: (romburi) - pacienti cu MA nou-aparut. Trendul de regresie este prezentat prin linia descendenta.

Fig. 2 Correlation between integral color difference (AE) and time of appearance of MA in patients with second type of diabetes.
Notes: ordinate - AE (relative units), abscissa - time from the moment of diagnostics of color differences (months).
Marks (rhombs) - patients with newly appeared MA. Regression trend is presented as declined line.



a fost -0,56 (p<0,05). in mod corespunzitor, diferentele mai
pronuntate ale AE au fost urmate de o perioada mai scurta
pana la aparitia MA.

Discutii

Astfel, datele obtinute sunt in favoarea semnificatiei in-
formative a diferentei culorii dintre zona maculara si vase
(trunchiul arterial), drept indicator de diagnostic pentru RD.
De asemenea, s-au obtinut dovezi referitor la pierderea pig-
mentului I1n zona maculara, indusa de diabetul zaharat, care
corespund cu datele altor autori [9, 10].

Astfel, datele noastre au aratat ca reducerea indicelui a* al
scarii CIELAB este in favoarea cresterii contributiei canalului
verde, in timp ce contributia canalului rosu a fost redusa. in
acelasi timp, se presupune ca o contributie sporita a canalului
galben, cu scaderea reciproca a contributiei canalului albas-
tru, se datoreaza cresterii indicelui b* [8, 11]. Avand in vedere
ca modelul de absorbtie al retinei colorate [3] pledeaza pen-
tru o semnificatie mai mare a culorii albastre drept marker al
melaninei, reducerea Inregistrata a contributiei culorii albas-
tre a subliniat rolul nelnsemnat al melaninei in determinarea
coloratiei retinei la pacientii cu diabet. Intre timp, sciderea
stabilita a contributiei canalelor rosii sustine scaderea rolu-
lui melaninei in determinarea coloratiei retinei. Modificarile
mentionate sunt in corelatie buna cu capacitatea radicalilor li-
beri de a sterge culoarea pigmentilor - efect care se manifesta
prin modificari spectrale caracteristice [5].

Trebuie de subliniat faptul ca aparitia MA, ca semne prima-
re si robuste ale RD [1-3], ar putea fi rezultatul unei dezvoltari
mai profunde a procesului patologic, cu degenerarea pericite-
lor din cauza actiunii citotoxice a radicalilor liberi. Modificari-
le de culoare constatate au fost observate mai devreme decat
aparitia MA si merita atentie pentru o cercetare suplimentara
in calitate de prima manifestare sugestiva de RD.

Concluzii

1) Diagnosticul eficient al pierderii pigmentului in zona ma-
culara este posibil pe baza comparatiei caracteristicilor
culorii zonei maculare si a trunchiurilor arteriale vecine
pe scala CIELAB.

2) Pacientii caresufera de RD prezinta cresterealuminozitatii
zonei maculare in banda galben-verde si scaderea aceste-
ia In cea rosie.

3) Deteriordrile constatate ale coloratiei structurilor fun-
dului de ochi au prezis aparitia MA, fiind cei mai fiabili
markeri pentru dezvoltarea RD (coeficientul de corelatie
r=-0,56).
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ficient of correlation “r” between dynamics of MA appearance
and value of AE was -0.56 (p<0.05). Correspondently, more
pronounced differences with AE were followed by shorter pe-
riod of MA appearance.

Discussion

Thus, gained data are in favor for the informative signifi-
cance of the color difference between macular zone and ves-
sels (arterial trunk) as a diagnostic index for DR. Also gained
data points on the diabetes-induced loosing of pigment in
macular zone, which is in correspondence with other authors
data [9, 10].

Thus, our datarevealed thatreduction of a*index of CIELAB
scale is in favor for the increasing of green channel contribu-
tion while the contribution of red channel was reduced. At the
same time the increased contribution from yellow channel
with reciprocal decrease of contribution from blue channel is
supposed as a result of increase of b*index [8, 11]. Taking into
consideration that absorption model of colored retina [3] is in
favor for greater significance of blue color as a melanin mark-
er, the registered reduction of blue color contribution stressed
the reduced role of melanin in retina color determination in
patients with diabetes. Meanwhile, established decrease of
red channel contribution supports the decreased role of mela-
nin in retina color determination. Mentioned changes are in
good correlation with the ability of pigments to be washed out
from their color by free radicals - effect which is manifested in
characteristic spectral changes [5].

It should be stressed that appearance of MA, as first and
robust signs of DR [1-3], might be the result of more deep de-
velopment of pathological process with degeneration of peri-
cytes due to free radicals cytotoxic action. Observed changes of
color are observed earlier than MA appearance, and deserves
attention for further estimation as first indicative manifesta-
tion of DR.

Conclusions

1) The effective diagnostics on the loosing of pigment in
macular zone is possible to perform on the basis of com-
parison of color characteristics in CIELAB scale of macu-
lar zone and neighboring arterial trunks.

2) Patients suffered from DR displays the raise of the light-
ness in the macular zone in green-yellow bandwidth
along with the decreasing it in the red one.

3) Established deteriorations of color of eye bottom struc-
tures predicted the appearance of MA as most reliable
markers for DR development (correlation coefficient r=-
0.56).
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Rata markerilor infectiei virale cu hepatita B si hepatita C
la pacientii cu colita ulcerativa din Republica Moldova nu a
fost, deocamdata estimata.

Ipoteza de cercetare

Se presupune ca infectia cu hepatitele virale B si C se
intdlneste mai frecvent la pacientii cu colitd ulcerativa,
comparativ cu populatia generala si ca infectia virald are o
influenta negativa asupra evolutiei colitei ulcerative.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima data a fost evaluata rata infectiei cu hepa-
titele B si C la pacientii cu colitd ulcerativad in regiunea cu o
raspandire fnaltd a bolilor hepatice, in special, de geneza vi-
rala. A fost studiat impactul infectiei virale hepatice asupra
evolutiei clinico-paraclinice a colitei ulcerative.

Rezumat

Introducere. In tirile Europei de Est, prevalenta hepati-
telor virale B si C la pacientii cu boala inflamatorie intestina-
1a (BII), In general, si cu colita ulcerativa (CU), in particular,
variaza In diferite regiuni, deocamdata fiind insuficient stu-
diata. Scopul studiului a fost calculul prevalentei hepatite-
lor virale B si C la pacientii diagnosticati cu colita ulcerativa
din Republica Moldova - regiune endemica pentru ambele
infectii virale.
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What is not known yet, about the topic

The rate of markers of hepatitis B and hepatitis C viral
infection in patients with ulcerative colitis in the Republic of
Moldova was not yet assessed.

Research hypothesis

It is assumed that viral hepatitis B and C infection occurs
more frequently in patients with ulcerative colitis compared
to the general population. Viral infection has a negative in-
fluence on the development of ulcerative colitis.

Article’s added novelty on this scientific topic

For the first time, the rate of hepatitis B and C infection
was evaluated in patients with ulcerative colitis in the regi-
on with a high prevalence of liver diseases, especially viral
liver diseases. The impact of viral liver infection on the cli-
nical and paraclinical evolution of ulcerative colitis has been
studied.

Abstract

Introduction. In Eastern European countries the pre-
valence of viral hepatitis B and C in patients with intestinal
inflammatory bowel disease (IBD), in general, and ulcerative
colitis (UC), in particular, varies in different regions and is
currently insufficiently studied. The purpose of the study was
to calculate the prevalence of viral hepatitis B and C in patients
diagnosed with ulcerative colitis in the Republic of Moldova -
an endemic region for both viral infections.



Viral hepatitis markers in patients with ulcerative colitis

Material si metode. Studiul, de tip prospectiv, a inclus 230
de pacienti care sufereau de CU (63% femei), cu varste cuprin-
se intre 18 (43,6+14,3) si 81 de ani. Subiectii fiind recrutati
consecutiv, in Spitalul Clinic Republican, in anul 2015. Pentru
screeningul hepatitelor virale, au fost testati markerii virusu-
lui hepatitei B (VHB): HBsAg, anti-HBc si markerii virusului
hepatitei C (VHC) - anti-VHC. In cazul markerilor virali pozi-
tivi, au fost examinati ADN-VHB si/sau ARN-VHC. Grupul de
control a inclus 66283 de donatori de sange din acelasi an.

Rezultate. Infectia activa si post-infectia cu virusul hepa-
titei B au fost prezente la 20,4% din pacientii bolnavi de CU:
infectie activa (HBsAg + anti-HBc, cu un nivel al ADN-VHB de-
tectabil) - 4,3%; infectie oculta (izolat anti-HBc) - 10,0% si
postinfectie (anti-HBc + anti-HBs + ADN-VHB negativ) - 3,9%.
in grupul de control, anti-HBc a fost identificat in 36% cazuri,
mai frecvent decat la bolnavii de CU (p<0,001), insa markerii
infectiei active cu VHB au fost identificati la doar 1,35% din-
tre pacienti, semnificativ mai putin fata de cei bolnavi de CU
(p<0,001). Infectia cu VHC (anti-VHC pozitivi) a fost prezenta
la 3,9% din persoanele bolnave de CU si la toti a fost prezenta
hepatita activa, cu niveluri de ARN-VHC detectabile. in grupul
de control, anti-VHC a fost depistat la 0,7% dintre donatori
(p<0,001).

Concluzie. Prevalenta hepatitelor virale B si C la pacientii
cu colita ulcerativa din Republica Moldova - regiune endemi-
ca pentru ambele infectii virale - este semnificativ mai mare,
comparativ cu grupul de control. Screeningul hepatitelor vira-
le B si C este necesar la pacientii cu BII din zonele endemice.
Bolnavii de BII sunt expusi unui risc major de infectare cu vi-
rusurile hepatice si necesita vaccinare si masuri mai stricte de
profilaxie a infectiei virale nosocomiale.

Cuvinte cheie: colita ulcerativa, infectie cu virusul hepati-
tei B, infectie cu virusul hepatitei C, boli hepatice.

Introducere

Colita ulcerativa (CU) reprezinta o afectiune cronica infla-
matorie idiopatic3, ce se caracterizeaza prin inflamatie difuza
a mucoasei colonului, cu implicare a rectului si raspandire ul-
terioara in directie proximala. CU este o boald mediatd imun,
de etiologie necunoscuta, cu o evolutie progresiva, asociata cu
manifestari sistemice, ceea ce necesita un tratament perma-
nent de intretinere si are un impact nefavorabil asupra calitatii
vietii pacientului.

Colita ulcerativa si boala Crohn constituie un grup de
boli inflamatorii intestinale (BII). Conform datelor statistice
oficiale ale Centrul National de Management in Sdnatate, in
Moldova, 1n ultimii 5-7 ani, se atestd o tendinta de crestere
a incidentei BII [1]. Daca media de incidenta pe republica in
anii 1998-2008 a constituit 3,7 cazuri la 100000 populatie,
atunci in perioada 2009-2015, aceasta medie a constituit 4,7
cazuri. Tendinta de crestere este mai semnificativa in randu-
rile populatiei urbane. Incidenta medie a BII in Chisindu, in
anii 2007-2011, a constitut 2,9 cazuri la 100000 populatie,
iar iIn 2012-2015 - deja 6,1 cazuri la 100000 populatie. Astfel,
incidenta BII s-a majorat de doua ori.
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Material and methods. The prospective study included
230 patients with UC (63% females) aged between 18 and
81 (43.6x14.3) years. Subjects were consecutively recruited
in the Republican Clinical Hospital in 2015. HBsAg, anti-HBc
markers and hepatitis C (HCV) - anti-HCV marker were tested
for viral hepatitis screening. In case of positive viral markers,
HBV DNA and/or HCV RNA were tested. The control group
included 66283 blood donors from the same year.

Results. Active infection and post-infection with hepatitis
B virus were present in 20.4% of patients with UC: active
infection (HbsAg + anti-HBc with a detectable HBV DNA
level) - 4.3%; occult infection (isolated anti-HBc) - 10.0%
and post-infection (anti-HBc + anti-HBs + negative HBV DNA)
- 3.9%. In the control group, anti-HBc was often identified
- in 36% of cases, more frequently than in patients with UC
(p<0.001), but active HBV infection markers were identified
in only 1.35% of patients, significantly less than in those with
UC (p<0.001). HCV infection (positive anti-HCV) was present
in 3.9% of patients with UC and all had active hepatitis with
detectable levels of HCV RNA. In the control group, anti-HCV
was detected in 0.7% of donors (p<0.001).

Conclusion. The prevalence of viral hepatitis B and C in
patients with ulcerative colitis in the Republic of Moldova -
an endemic region for both viral infections - is significantly
higher compared to the control group. Screening of viral
hepatitis B and C is necessary in patients with IBD in endemic
areas. Patients with IBD are at a high risk of infection with
liver viruses and require vaccination and more stringent
measures to prevent nosocomial viral infection.

Key words: ulcerative colitis, hepatitis B virus infection,
hepatitis C virus infection, liver diseases.

Introduction

Ulcerative colitis (UC) is a chronic inflammatory idiopathic
disease characterized by diffuse inflammation of the colonic
mucosa, involving the rectum and its subsequent spread
proximally. UC is an immune-mediated disease of unknown
etiology with a progressive evolution associated with
systemic manifestations, requiring permanent maintenance
therapy and has an adverse impact on the quality of life of
the patient.

Ulcerative colitis and Crohn’s disease constitute a group of
inflammatory bowel diseases (IBD). According to the official
statistical data of the National Center for Health Management
in the Republic of Moldova, there has been a tendency of
increased incidence of IBD over the past 5-7 years [1]. If
the incidence rate in the republic between 1998 and 2008
constituted 3.7 cases per 100,000 population, then between
2009 and 2015 it was 4.7 cases. The tendency of growth is
more significant among the urban population. The average
incidence of IBD in Chisinau between 2007 and 2011 was 2.9
cases per 100,000 population, while between 2012 and 2015
itwas 6.1 cases per 100,000 population. Thus, the incidence of
IBD increased twice.



Actualitatea problemei cercetate este determinatd, de ase-
menea, de faptul cad boala respectiva este frecvent asociata cu
manifestari sistemice, extraintestinale si cu alte patologii de
geneza imund. Manifestarile extraintestinale si bolile asoci-
ate sunt raportate cu o frecventa cuprinsa intre 6% si 47%,
in functie de durata bolii, ceea ce influenteaza considerabil
calitatea vietii si mortalitatea in randul pacientilor cu BII [2].
Patologia ficatului constituie una dintre cele mai frecvente
asociatii in BII, fiind intalnita la 10-15% din pacienti [3, 4].
Conform datelor autorului Bambha K., colangita sclerozanta
primara (CSP) este mai frecvent diagnosticata in CU, compara-
tiv cu boala Crohn (BC). Aproximativ 2,4-7,5% din cazurile de
CU sunt asociate cu colangita sclerozanta primara [5].

Material si metode

Cercetarea s-a desfasurat in Departamentul de medicina
interna al Universitatii de Stat de Medicina si Farmacie ,Ni-
colae Testemitanu” din Republica Moldova, la baza Spitalului
Clinic Republican, sectia Gastroenterologie. in studiul dat, de
tip prospectiv, au fost inclusi, consecutiv, pacientii cu colita ul-
cerativa care au fost tratati ambulatoriu sau stationar in anul
2015. Comitetul de Etica al USMF ,Nicolae Testemitanu” a avi-
zat pozitiv protocolul studiului la data de 03.05.2015 prin pro-
cesul-verbal nr. 51. Inainte de inrolarea participantilor in stu-
diuy, a fost obtinut consimtamantul lor informat. Pentru fiecare
pacient inclus in studiu, a fost completat un formular tipizat
(standardizat) de inregistrare a datelor.

La toti pacienti, diagnosticul de colita ulcerativa a fost con-
firmat dupa criteriile recomandate de ECCO [19].

Gradul de activitate al CU (severitatea recidivei) a fost de-
terminat conform clasificarii modificate Truelove & Witts (Ta-
belul 1), recomandata de ECCO [19].

Tabelul 1. Gradul activitatii colitei ulcerative dupa Truelove &
Witts.

Markerii hepatitelor virale la pacientii cu colitd ulcerativd

The novelty of the problem being investigated is also re-
lated to the fact that the disease is frequently associated with
systemic and extra intestinal manifestations, and other im-
mune diseases. The extra intestinal manifestations and associ-
ated diseases are reported with a frequency ranging from 6%
to 47%, depending on the disease duration, which greatly in-
fluences the quality of life and mortality among patients with
IBD [2]. Liver disease is one of the most common associations
in IBD, and it occurs in 10-15% of patients [3, 4]. According
to Bambha K., primary sclerosing cholangitis (PSC) is more
commonly diagnosed in UC than in Crohn’s disease (CD). Ap-
proximately 2.4-7.5% of UC cases are associated with primary
sclerosing cholangitis [5].

Material and methods

The research was conducted in the Department of Internal
Medicine, Gastroenterology unit, within the Republican Clini-
cal Hospital, Nicolae Testemitanu State University of Medicine
and Pharmacy of the Republic of Moldova. The patients with
ulcerative colitis treated in the out-patient or in-patient de-
partments in 2015 were consecutively included in the pro-
spective study. The Ethics Committee of Nicolae Testemitanu
SUMPh endorsed the study on May 3, 2015, by minutes no.
51. Prior to enrolling participants in the study, their informed
consent was obtained. For each patient included in the study, a
standardized data entry form was completed.

In all patients, the diagnosis of ulcerative colitis was con-
firmed by the criteria recommended by ECCO [19].

The activity degree of UC (severity of relapse) was deter-
mined according to the modified Truelove & Witts classifica-
tion (Table 1) recommended by ECCO [19].

Table 1. Degree of activity of ulcerative colitis by Truelove & Witts.

Degree of activity

Index

. Gradul activitatii Mild Moderate Severe
Indicator Usor Moderat Sever No. of bowel movements per <4 24, if 26, if
Defecatii pe zi <4 >4, dacd >6, dacd day
Puls, bpm <90 <90 >90, sau Pulse, bpm <90 <90 >90, or
Temperaturs,°C <37,5 <37,8 >37,8, sau Temperature, °C <37.5 <37.8 >37.8, or
Hemoglobina, g/1 >115 >105 <105, sau Hemoglobin, g/1 >115 2105 <105, or
VSH, mm/ori sau <20 <30 >30, sau ESR, mm/hour <20 <30 >30, or
Proteind C-reactivd, mg/l  valori normale <30 >30 C-reactive protein, mg/1 normalrange <30 >30

Extinderea procesului patologic a fost evaluata conform
clasificarii Montreal, 2005 [20], care include: proctita (extin-
derea inflamatiei conform tabloului macroscopic, limitata la
rect), colita pe stanga (extinderea inflamatiei distal de flexura
lienald), colita extensiva (raspandirea inflamatiei proximal de
flexura lienald).

Prezenta si caracterul patologiei ficatului s-au confirmat
prin datele de laborator si cele instrumentale. Sindromul ci-
tolitic a fost analizat prin dozarea alaninaminotransferazei
(ALT), aspartataminotransferazei (AST); sindromul colestatic
- prin dozarea bilirubinei cu fractiile sale, a fosfatazei alcaline
si gamaglutamiltranspeptidazei; sindromul hepatopriv - prin
dozarea protrombinei si albuminei serice. Pentru precizarea

The extent of the pathological process was evaluated ac-
cording to the Montreal classification, 2005 [20], which in-
cludes: proctitis (extent of inflammation according to the mac-
roscopic picture, limited to the rectum), left colitis (extension
of inflammation distally to the colic flexure), and extensive
colitis (spread of inflammation proximally to the colic flexure).

The presence and character of the liver disease were con-
firmed by laboratory and instrumental data. The citolytic syn-
drome was analyzed by assessment of alanine aminotransfer-
ase (ALT), aspartate aminotransferase (AST); the cholestatic
syndrome was assessed by bilirubin fractions, alkaline phos-
phatase and gamma-glutamyltranspeptidase; hepatoprive
syndrome was evaluated by prothrombin and serum albumin.
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gradului de afectare hepatica, au fost aplicate examinarea
ultrasonografica si, dupa indicatii, USG-Doppler a sistemului
portal si/sau fibroscan.

Pentru screening-ul infectiilor cu virusuri hepatice, au fost
examinati markerii virali: HBsAg, anti-HBcor, anti-VHC. La
subiectii serologic pozitivi, pentru precizarea fazei si activita-
tii infectiei, a fost utilizatd examinarea ADN VHB si/sau ARN
VHC. La pacientii cu HBsAg sau cu anti-VHC, a fost aplicat tes-
tul cantitativ, iar la cei cu anti-HBcor - testul calitativ.

Grupul de comparatie l-au constituit 66283 de donatori de
sange din Republica Moldova, din anul 2015. Datele despre
frecventa depistarii markerilor virali la donatorii de sange,
care au fost echivalentul populatiei generale, au fost colectate
prin contractul de colaborare cu Centrul National de Transfu-
zie a Sangelui.

Materialul acumulat a fost analizat statistic, prin metodele
de analiza descriptiva si corelationala, utilizand criteriul Fis-
her exact si criteriul x2

Rezultate

In total, in studiu au fost inclusi 230 de pacienti cu colita ul-
cerativa confirmata: 145 (63%) femei si 85 (37%) barbati, cu
varsta cuprinsa intre 18 si 81 de ani (varsta medie - 43,6+14,3
de ani).

La cei 230 de bolnavi de CU, anti-HBcor izolat sau in combi-
natie cu alti markeri ai hepatitei virale B, s-a determinat foar-
te frecvent - la 47 de pacienti (20,4%), adica, fiecare al 5-lea
pacient a avut contact cu infectia VHB (Tabelul 2). La donato-
rii de sange, frecventa depistarii anti-HBcor a fost de 35,7%
(p<0,001).

Tabelul 2. Frecventa depistdrii markerilor hepatitelor virale B si C
la pacientii cu colita ulcerativa.
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To determine the degree of liver impairment, the ultrasound
examination and, as indicated, the USG-Doppler of the portal
system and/or fibroscan, were applied.

For the screening of viral liver infections, the following vi-
ral markers were examined: HBsAg, anti-HBcor, anti-HCV. In
positive serological subjects, HBV DNA and / or HCV RNA were
examined to identify the phase and activity of the infection. In
patients with HBsAg or anti-HCV, the quantitative test was ap-
plied, while in those with anti-HBcor - the qualitative test was
used.

The group of comparison was composed of 66283 blood
donors from the Republic of Moldova (2015). The data on the
frequency of viral markers detected in blood donors that were
equivalent to the general population were collected through a
collaboration agreement with the National Blood Transfusion
Center.

The accumulated material was analyzed statistically by the
descriptive and correlational analysis methods, using the ex-
act Fisher's test or x? criterion.

Results

Overall, 230 patients with confirmed ulcerative colitis were
enrolled in the study: 145 (63%) women and 85 (37%) men,
aged between 18 and 81 years (mean age - 43.6+14.3 years).
In 230 patients with UC, anti-HBcor isolated or in combination
with other markers of viral hepatitis B was very common - in
47 (20.4%) patients that is every fifth patient had contact with
HBV infection (Table 2). In blood donors, the detection rate of
anti-HBcor was 35.7% (p<0.001).

Table 2. Frequency of detection of viral hepatitis B and C markers
in patients with ulcerative colitis

Viral hepatitis markers  Study group General population p
Markerii hepatitelor Grupul de studiu Populatia generala (n=230) (n=66283)
virale (n=230) (n=66283)
Anti-HBcor, in general 47 (20,45%) 23696 (35,70%) <0,001 General anti-HBcor 47 (20.45%) 23696 (35.7%) <0.001
Anti-HBcor, izolat 23 (10,0%) - NA Isolated anti-HBcor 23 (10.0%) - NA
Anti-HBcor + anti-HBs 14 (14,0%) - NA Anti-HBcor + anti-HBs 14 (14.0%) - NA
HbsAg 10 (4,30%) 901 (1,30%) <0,001 HbsAg 10 (4.3%) 901 (1.3%) <0.001
ADN VHB 11 (4,80%) - NA HBV DNA 11 (4.8%) - NA
Anti-VHC 9 (3,90%) 449 (0,70%) <0,001 Anti-HCV 9 (3.9%) 449 (0.7%) <0.001
ARN VHC 9 (3,90%) - NA HCV ARN 9 (3.9%) - NA

Nota: test statistic aplicat - criteriul y2

Anti-HBcor izolat a fost depistat la 23 bolnavi (10,0%), iar
in combinatie cu anti-HBs - la 14 bolnavi (6,1%). Acesti in-
dicatori elucideaza, foarte probabil, proportia pacientilor cu
o infectie oculta si starea dupa o infectie anterioara cu VHB,
respectiv.

HBsAg a fost depistat la 10 (4,3%) pacienti, fiind mai des
intalnit decat la grupul de control (1,3%, p<0,001). La toti
acesti 10 pacienti, concomitent, s-a detectat anti-HBcor, date
ce sunt caracteristice pentru infectia cronica cu VHB. Prezenta
infectiei virale B active la acesti pacienti a fost confirmata prin
testul pozitiv al ADN VHB, la toti fiind determinat un grad dife-
rit de viremie in sange.

Note: applied statistical test - x* criterion.

Isolated anti-HBcor was detected in 23 patients (10.0%)
and in combination with anti-HBs - in 14 patients (6.1%).
These indicators most likely elucidate the proportion of pa-
tients with an occult infection and a condition after a previous
HBV infection, respectively.

HBsAg was detected in 10 (4.3%) patients, more common-
ly than in the control group (1.3%, p<0.001). In all of these 10
patients, anti-HBcor was detected concomitantly; these data
being characteristic of chronic HBV infection. The presence of
active viral B infection in these patients was confirmed by the
positive HBV DNA test; all of them being determined to have a
different degree of viraemia in the blood.



La cei 230 de bolnavi de CU investigati, anticorpi la virusul
hepatitei virale C s-au depistat la 9 pacienti (3,9%), frecven-
ta fiind de 5 ori mai mare, comparativ cu grupul de control
(0,7%, p<0,001). Toti pacientii pozitivi la anti-VHC au avut tes-
tul pozitiv si la ARN VHC 1n sange, fapt ce confirma prezenta
unei infectii cronice active.

Discutii

Asocierea dintre CU si bolile hepatice virale este mai putin
studiata. Rata markerilor VHB si VHC la pacientii cu BII varia-
za foarte mult in functie de regiune si anii de studii.

Lucrdrile stiintifice efectuate in acest domeniu in Europa,
pana in anul 2000, au elucidat faptul ca raspandirea hepatitei
virale la bolnavi afectati de CU este mai mare, comparativ cu
datele privind populatia generala. Astfel, cercetatorul Bianco-
ne L. si coaut., in publicatia din anul 2001, au determinat ca
frecventa depistarii anti-HBcor la 162 de bolnavi de CU a con-
stituit 11,5%, fiind mai inalta comparativ cu grupul de control
- 5,1% (Tabelul 3).

Alte studii recente, efectuate in Europa de Vest, au elucidat
ca frecventa depistarii markerilor hepatitei virale B la bolnavii
care sufera de CU nu difera de indicatorul din populatia ge-
nerala [7, 9, 10]. Astfel, studiul multicentric, cross-sectional,
efectuat n Spania, a relevat ca frecventa de depistare a HBsAg

Markerii hepatitelor virale la pacientii cu colitd ulcerativd

In 230 investigated patients with UC, viral hepatitis C virus
antibodies were detected in 9 patients (3.9%), the frequency
being 5 times higher compared to the control group (0.7%,
p<0.001). All anti-HCV positive patients tested positive for
HCV RNA in the blood, confirming the presence of an active
chronic infection.

Discussion

The association between UC and viral liver disease is less
studied. The rate of HBV and HCV markers in patients with IBD
varies greatly depending on the region and the years of studies.

The research carried out in this field in Europe before
2000 elucidated that the prevalence of viral hepatitis in pa-
tients with UC is higher compared to the general population
data. Thus, Biancone L. et al, in 2001, determined that the
rate of detection of anti-HBcor in 162 patients with UC was
11.5%, it being higher compared to the control group - 5.1%
(Table 3).

Other recent studies carried out in Western Europe have
elucidated that the frequency of detection of viral hepatitis B
markers in patients with UC does not differ from the general
population indicator [7, 9, 10]. Thus, the cross-sectional mul-
ticenter study carried out in Spain showed that the detection
rate of HBsAg in patients with ulcerative colitis was 0.8% - an

Tabelul 3. Frecventa raportata a detectarii hepatitelor virale la pacientii cu colitd ulcerativa.
Table 3. Reported frequency of viral hepatitis detection in patients with ulcerative colitis.

Rata pacientilor cu test pozitiv (%) /

Autori / Anul / Year Esantion / Patients' rate with positive test (%)
Authors Tara / Country Study group HBsAg Anti-HBcor total ADN VHB
Europa / Europe
Biancone L. et al. [6] 2001 PG (n=250) 0,5 51
Italia / Italy CU* (n=162) 0,6 11,5
Loras C.etal. [7] 2009 PG <1,0 ~10,0
Spania / Spain CU (n=928) 0,8 8,0
Chevaux J. et al. [8] 2010 PG <1,0 <10,0
Franta / France CU (n=63) 1,59 12,6
Katsanos K. et al. [9] 2010 PG 3,0 -
Grecia / Greece BII" (n=482) 23 -
Papa A. et al [10] 2013 PG <1,0 ~12,0
Italia / Italy CU (n=117) 0,8 77
Morisco F. et al. [11] 2013 PG <1,0 ~12,0 -
Italia / Italy CU (n=646) 2,63 - 0,5
America Latind, Asia / Latin America, Asia
Tolentino Y. et al. [12] 2008 PG 3,0 7,9 -
Brazilia / Brasil CU (n=74) 54 23,0 0
Kim E. et al. [13] 2013 PG (n=1020) 4,4 359
Coreea / Korea CU (n=272) 33 352
Huang M. et al. [14] 2014 PG 55 27,6 -
Shanghai / Shanghai CU (n=317) 57 41,6 14
HeY.etal [15] 2015 PG 13,8 30,8
China / China CU (n=226) 16,8 30,1
Chan H. et al. [16] 2016 PG 7,0 - -
China / China CU (n=221) 5,0 - 43

Notd: - populatia generald; *- colitd ulcerativd; #~ boald inflamatorie intestinala.

Note: '~ general population; *- ulcerative colitis; *~ inflammatory bowel disease.
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la bolnavii cu colita ulcerativa a constituit 0,8% - indicator si-
milar cu datele din populatia generali (<1%). In acest studiu
nu difera nici frecventa de depistare a anti-HBcor, fiind de 8%,
iar In populatie constituind aproximativ 10% [7].

Date contradictorii au fost obtinute in diferite studii efec-
tuate in Italia. Papa A. si coaut. (2013) au efectuat, inainte de
tratamentul imunosupresiv, screening-ul markerilor hepatitei
virale B la 117 pacienti si au depistat HBsAg la 0,8%, anti-HB-
cor - la 7,7% dintre pacienti [10]. In populatia general4, acesti
indicatori au fost chiar mai mari - aproximativ 1% si 12%, re-
spectiv. Alt studiu din Italia, mai voluminos, publicat in anul
2013, a demonstrat un rezultat opus [11]. La 646 de bolnavi
de CU, inclusi in cercetare, HBsAg a fost diagnosticat mai frec-
vent (2,6%) decat In populatie (1%). La 0,5% din bolnavi, a
fost depistata hepatita B activa cu ADN VHB pozitiv.

O tendinti similari a fost observati si in America Latina. in
studiul efectuat de brazilieni, frecventa depistarii HBsAgla bol-
navii afectati de CU a fost semnificativ mai mare, in comparatie
cu datele din populatia generala: 5,4% si 3%, respectiv [12].
O diferentd mai mare a fost determinata in prevalenta an-
ti-HBcor, aceasta constituind 23,0% la bolnavi si 7,9% - in
populatie. Republica Moldova face parte din zonele endemice
pentru hepatita virala B. Din aceste considerente, prezinta un
interes deosebit studiile efectuate in regiunile cu prevalenta
inalta de raspandire a virusului hepatitei virale B. Un studiu
retrospectiv, asemanator, a fost efectuat de Huang M. si coaut.
in Shanghai si publicat in anul 2014 [14]. La 317 bolnavi de CU,
frecventa depistarii anti-HBcor a constituit 41,6% - un indice
foarte mare, semnificativ mult mai mare, comparativ cu datele
din populatia generald - 27,6%. Frecventa depistarii HBsAg la
pacientii cu colitd ulcerativa (5,7%) nu a fost diferita de cea
din populatie (5,5%). Cercetdrile din ultimii ani din alte regi-
uni ale Chinei si Coreei nu au aratat diferente semnificative in
depistarea frecventei detectarii markerilor hepatitei virale B
la bolnavii de CU si in populatia generala [13, 15, 16].

Studiile privind prevalenta ADN VHB sunt unice si
informatia, deocamdatd, este insuficienta [11, 12, 14, 16].
Frecventa detectarii ADN viral in sange fluctueaza de la 0,5%,
in cercetareaitaliand, panadla 4,3% in cea din China. Efectuarea
studiilor In acest domeniu este extrem de importantd, deoare-
ce numai depistarea ADN VHB 1n sdnge permite diferentierea
infectiei active de infectia oculta si de starea de post-infectie.

Investigatiile Tn domeniul raspandirii virusului hepatitei
virale C la bolnavii cu BII sunt mult mai rare si contradictorii.
Rezultatele cercetarilor, efectuate in Italia, n diferite perioade
de timp, difera foarte mult (Tabelul 4). Intr-o cercetare ante-
rioara, efectuata de Biancone L. [6], frecventa depistarii anti-
VHC la bolnavii de CU a constituit 0,6%, fiind semnificativ mai
joasa, comparativ cu grupul de control - 5,1%. Iar in studiul
efectuat de Bargiggia S. et al. [17] si publicat cu patru ani mai
tarziu, frecventa depistarii anti-VHC la pacientii cu colita ulce-
rativa a fost de 10,9%; 1n alt studiu, din anul 2013, prevalenta
raportatd a anti-VHC a fost de 4,5% [11], fiind semnificativ
mai mare decat in populatia Italiei (= 2,5%). In aceeasi perioa-
d3, 1n studiul efectuat de Papa A. (2013) [10], in Italia, s-a de-
monstrat ca raspandirea anti-VHC la bolnavii cu BII este chiar
mai joasa decat in populatie. De asemenea, la cei 117 pacienti
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indicator similar to the general population’s data (<1%). In
this study, the detection rate of anti-HBcor does not differ, it
being 8%, while in the general population it is approximately
10% [7].

Controversial data were obtained from different studies
carried out in Italy. Papa A. et al., performed the screening of
viral hepatitis B markers prior to immunosuppressive treat-
ment in 117 patients and detected HBsAg in 0.8%, anti-HBcor
- in 7.7% of patients [10]. In the general population, these in-
dicators were even higher - about 1% and 12%, respectively.
Another comprehensive study conducted in Italy, published in
2013, showed an opposite result [11]. In 646 patients with UC
included in the research, HBsAg was diagnosed more frequent-
ly (2.6%) than in the general population (1%). Active hepatitis
B with positive HBV DNA was detected in 0.5% of patients.

A similar trend has also been observed in Latin America.
In the Brazilian study, the frequency of HBsAg detection in pa-
tients with UC was significantly higher, compared to the gen-
eral population data: 5.4% and 3%, respectively [12]. A larger
difference was determined in the prevalence of anti-HBcor,
representing 23.0% in the patients and 7.9% in the general
population.

The Republic of Moldova is part of the endemic areas for
viral hepatitis B. For these reasons, studies carried out in re-
gions with a high prevalence of viral hepatitis B virus are of
particular interest. A similar retrospective study was conduct-
ed by Huang M. et al. in Shanghai and published in 2014 [14].
In 317 patients with UC, the frequency of anti-HBcor detection
was 41.6% - a very high index, significantly higher than that
of the general population - 27.6%. The frequency of HBsAg
detection in patients with ulcerative colitis (5.7%) was not
different from that in the general population (5.5%). Recent
research from other regions of China and Korea has shown no
significant differences in the frequency of detection of viral
hepatitis B markers in the patients with UC and the general
population [13, 15, 16].

Studies on the prevalence of HBV DNA are unique and the
information is insufficient [11, 12, 14, 16]. The frequency of
viral DNA detection in blood fluctuates from 0.5% in the Ital-
ian research up to 4.3% in the Chinese research. Carrying out
studies in this area is extremely important because only HBV
DNA detection in blood allows the active infection to be dis-
tinguished from the occult infection and post-infection status.

Investigations into the spread of viral hepatitis C virus in
patients with IBD are far rarer and contradictory. The results
of the research conducted in Italy at different times vary wide-
ly (Table 4).

In a previous study carried out by Biancone L. [6], the fre-
quency of anti-HCV detection in patients with UC was 0.6%,
significantly lower than the control group - 5.1%. In the study
conducted by Bargiggia S. et al. [17], and published four years
later, the incidence of anti-HCV detection in patients with ul-
cerative colitis was 10.9%, while in another study performed
in 2013, the prevalence of anti-HCV was 4.5% [11]; it being
significantly higher than in the Italian population (22.5%). At
the same time, in the study conducted by Papa A. [10] in Italy,
in 2013, it was shown that the spread of anti-HCV in patients



Markerii hepatitelor virale la pacientii cu colitd ulcerativd

Tabelul 4. Frecventa depistarii hepatitei virale C la bolnavii de colita ulcerativa.
Table 4. Frequency of viral hepatitis C detection in patients with ulcerative colitis.

Rata pacientilor cu test pozitiv (%) /

jz;::rs/ ?::;1 // gjg;try E:j;;g;ﬁ » Patients’ rate with positive test (%)
’ Anti-VHC ARN VHC
Europa / Europe
Biancone L. et al. [6] 2001 PGt (n=250) 51
Italia / Italy CU* (n=162) 0,6
Bargiggia S. et al. [17] 2005 - -
Italia / Italy CU (n=211) 10,9
Papa A.etal [10] 2013 PG ~2,5
Italia / Italy CU (n=117) 0,0 -
BII* (n=301) 1,3 0,33
Morisco F. et al. [11] 2013 PG %2,5
Italia / Italy CU (n=646) 4,5
Loras C.etal [7] 2009 PG =2,5
Spania / Spain CU (n=928) 13
Chevaux J. et al. [8] 2010 PG <2,0
Franta / France CU (n=63) 16
Katsanos K. et al. [9] 2010 PG 0,5
Grecia / Greece BII (n=482) 0,8
Asia / Asia
Huang M. et al. [14] 2014 PG 0,4 -
Shanghai / Shanghai CU (n=317) 0,3 0,0

Notd: - populatia general3; *- colitd ulcerativa; #- boald inflamatorie intestinala.

Note: - general population; *- ulcerative colitis; *~ inflammatory bowel disease.

cu colita ulcerativa, Papa A. nu a depistat niciun caz de hepati-
ta virala C.Datele asemanatoare privind faptul ca raspandirea
infectiei virale C la bolnavii de CU este mai mica, comparativ
cu populatia generald, au fost obtinute in studiul multicentric
al grupului de cercetare, condus de Loras C, efectuat in Spania
[7] siin cercetarea din Franta [8]. Rezultatele cercetarilor rea-
lizate In Grecia si China, publicate in anii 2010-2014, au aratat
ca prevalenta anti-VHC la bolnavii de CU si in populatia gene-
rala este similara [9, 14].

Asadar, raspandirea infectiilor cu VHB si VHC la bolnavii cu
BII difera semnificativ, regional. Frecventa acestor infectii la
pacientii din Europa de Vest este similara cu datele generale
din populatie; in acest context, expertii nu considera bolnavii
de CU si BC ca grup de risc pentru hepatitele virale [18]. Situ-
atia este alta in regiunile endemice pentru hepatita virala B,
la care se referd si Republica Moldova. In aceste regiuni, sunt
necesare investigatii suplimentare, iar rezultate obtinute sunt
foarte importante pentru elaborarea ghidului national si celui
regional pentru screening-ul hepatitelor virale B si C la paci-
entii cu boala inflamatorie intestinala.

Asadar, in acest studiu, a fost constatat un nivel inalt de ras-
pandire al hepatitelor virale active B si C la bolnavii de CU, care
depaseste semnificativ indicele din populatia generala. Datele
noastre confirma veridicitatea altor rezultate, efectuate din
zonele endemice ale hepatitelor [12, 14, 17]. Aceasta situatie
ne dicteaza includerea bolnavilor de CU in grupele de risc al
infectiei cu VHB si VHC.

with IBD is even lower than in the general population. In ad-
dition, in 117 patients with ulcerative colitis, Papa A. did not
detect any cases of viral hepatitis C.

The research conducted by Loras C. in Spain [7] and France
obtained similar data in the multicenter study, regarding the
lower spread of viral C infection in patients with UC compared
to the general population [8]. The results of the research
conducted in Greece and China, published in 2010-2014,
showed that the prevalence of anti-HCV in patients with UC
and the general population is similar [9, 14].

Thus, the spread of HBV and HCV infections in patients
with IBD significantly differs regionally. The frequency of these
infections in patients in Western Europe is similar to general
population data. In this context, experts do not consider
patients with UC and CD as a risk group for viral hepatitis
[18]. The situation is different in the endemic regions for
viral hepatitis B, to which the Republic of Moldova also refers.
Additional investigations are needed in these regions, and the
results obtained are very important for the development of the
national and regional guide for the screening of viral hepatitis
B and C in patients with intestinal inflammatory disease.

Therefore, in this study, a high level of viral hepatitis B
and C spread was detected in patients with UC, significantly
exceeding the index of the general population. Our data
confirm the veracity of other outcomes from the endemic
regions of hepatitis [12, 14, 17]. This situation dictates the
inclusion of patients with UC in the risk groups of HBV and
HCV infection.
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Concluzii

1) Nivelul raspandirii diferitor forme de infectie cu VHB
in randul bolnavilor de colitda ulcerativda din Republica
Moldova este foarte mare - 20,4%; la 4,3% dintre pacienti
se depisteaza infectia cronica activa.

2) Printre bolnavii de CU, infectia cronica cu VHC este
diagnostica mai frecvent, comparativ cu populatia
generala: 3,9% si 0,7%, respectiv.

3) Bolnavii de CU din Republica Moldova se includ in grupul
de risc pentru hepatitele virale B si C; in acest context,
toti pacientii ar trebui sa fie testati la markerii virali si sa
beneficieze de vaccinare, conform indicatiilor.
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Conclusions

1) The level of spread of different forms of HBV infection
among patients with ulcerative colitis in the Republic
of Moldova is very high - 20.4%; 4.3% of patients are
diagnosed with active chronic infection.

2) Chronic HCV infection is more frequently diagnosed
among patients with UC compared to the general
population: 3.9% and 0.7%, respectively.

3) People with UC in the Republic of Moldova are included
in the risk group for viral hepatitis B and C; and in this
context, all patients should be tested for viral markers
and receive vaccination as directed.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

In cazul utilizirii metodei molecular-genetice (testul Xpert
MTB/RIF) de diagnostic al tuberculozei, nu au fost descrisi,
deocamdatd, parametrii de eficacitate a tratamentului, pre-
cum si particularitatile clinice ale bolii.

Ipoteza de cercetare

Utilizarea testului Xpert MTB/RIF ofera posibilitatea insti-
tuirii rapide a unui tratament mai exact, comparativ cu meto-
da traditionald, culturalg, de diagnostic a tuberculozei.

Noutatea adusa literaturii stiintifice din domeniu

Testul Xpert MTB/RIF, datoritd rapiditatii stabilirii dia-
gnosticului de tuberculoza si identificarii rezistentei la ri-
fampicina, permite initierea unui tratament semnificativ mai
rapid, cu o rata de succes mai Inalta, comparativ cu metoda
traditionald, culturala.

Rezumat

Introducere. Utilizarea metodelor moleculare rapide
pentru detectarea rezistentei la medicamente, inclusiv testul
Xpert MTB/RIF, este esentiala pentru initierea cat mai precoce
a unui tratament adecvat al pacientilor cu tuberculoza si pen-
tru limitarea transmiterii, in continuare, a tuberculozei multi-
drogrezistente (TB MDR).

Material si metode. Studiu retrospectiv, comparativ, pe se-
rie de cazuri de tuberculoza pulmonara rezistentd. Esantionul
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What is not known yet, about the topic

Parameters of treatment efficacy, as well as clinical pecu-
larities of the disease have not been yet described in cases
when Xpert MTB/RIF molecular-genetic diagnostic test was
used.

Research hypothesis

The Xpert MTB/RIF test offers the possibility of rapid es-
tablishment of an exact treatment plan, compared with the tradi-
tional cultural diagnostic method of tuberculosis.

Article’s added novelty on the scientific topic

Due to short time required for diagnosis establishemnt of
tuberculosis and detection of rifampicin resistance, the Xpert
MTB/RIF allows to rapidly start the treatment, with higher
success rates, when compared to the traditional cultural
method.

Abstract

Introduction. The use of rapid molecular methods for
drug resistance detection, including the Xpert MTB/RIF test, is
essential for early initiation of appropriate tuberculosis treat-
ment and for limiting of continued multi-drug resistant tuber-
culosis (MDR TB) transmission.

Material and methods. A retrospective, comparative study
of case series with resistant pulmonary TB. Group 1 - 85 pati-
ents with positive resistant test; group 2 - 150 patients with
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1 (n=85), bolnavi de TB MDR, cu rezultatul testului Xpert MTB
pozitiv/RIF rezistent; esantionul 2 (n=150), bolnavi de TB
MDR, cu rezultatul culturii rezistente. Comparate duratele de
diagnostic, de tratament, factorii de risc pentru rezistenta. Da-
tele sunt prezentate sub forma de valori absolute si relative,
sau, dupa caz - drept medie si interval de Incredere de 95%.
Statistica: testul exact Fisher.

Rezultate. Comun pentru ambele esantioane a constituit:
varsta adultului tinar, abuzul de alcool, contactul tuberculos
intradomiciliar, fiecare al doilea bolnav fiind depistat prin cale
pasiva, procese tuberculoase radiologice bilaterale, extinse,
in faza de destructie. Specific bolnavilor cu TB MDR, depistati
prin testul Xpert MTB pozitiv/RIF rezistent: stabilirea timpu-
rie a diagnosticului si a tratamentului; microscopic, conversia
sputei a fost obtinutd, mai frecvent, in primele 3 luni. S-a con-
statat o ratd sporita de succes al tratamentului TB MDR.

Concluzii. (1) Testul Xpert MTB/RIF poseda o sensibilitate
si specificitate mai inaltd vs. metoda microscopica si culturala
in diagnosticarea TB MDR si a rezistentei la rifampicina. (2)
Rata succesului tratamentului in esantionul Xpert MTB/RIF
mentului.

Cuvinte cheie: test Xpert MTB/RIF, metoda culturala, tu-
berculoza multidrogrezistenta.

Intoducere

Tuberculoza este una dintre cele mai importante provocari
pentru ocrotirea sanitatii oricirui stat. incepand cu anul 1993,
Organizatia Mondiald a Sanatatii (OMS) a declarat tuberculoza
o urgenti globali [1]. In tarile Europei de Est si Asiei Centrale,
rata tuberculozei multidrog rezistente (TB MDR) ramane a fi
cea mai inalta. Republica Moldova se afla printre cele 30 de
tiri cu povari inalti a TB MDR. In 2014, in Republica Moldova,
OMS a estimat 24% de cazuri noi si 62% de cazuri de trata-
ment repetat a TB MDR. Depistarea precoce a cazurilor de TB,
in special, de TB MDR, reprezinta una dintre cele mai relevante
actiuni de control asupra tuberculozei. Metodele culturale ra-
man standardul de aur pentru diagnosticul tuberculozei pul-
monare. Microscopia conventionald, care este utilizata pentru
identificarea bacilului acidorezistent (BAAR), este primul pas
in algoritmul de detectare a tuberculozei. Utilizarea testelor
moleculare rapide pentru detectarea rezistentei la medica-
mente, cum ar fi Xpert MTB/RIF, este esentiald pentru initie-
rea cat mai precoce a unui tratament adecvat al pacientilor cu
tuberculoza si pentru limitarea transmiterii in continuare a TB
MDR [2]. OMS a stabilit recomandari conditionale pentru utili-
zarea Xpert MTB/RIF la adulti, copii si persoanele cu HIV, care
sunt suspectati pentru TB (nu neaparat TB MDR), sau pentru
testarea specimenelor extrarespiratorii, care vizeaza diagnos-
ticul de TB extrapulmonara [3, 4].

Steingart K. si coaut. (2013) [5] au analizat o baza de date
pentru determinarea acuratetei testului Xpert MTB/RIF. Sen-
sibilitatea combinata (15 studii, 7517 de participanti) a tes-
tului Xpert MTB/RIF dintr-o singura proba de sputa a consti-
tuit 88% si specificitatea - 98%. Sensibilitatea la pacientii cu
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MDR TB, with resistant culture lab results. Diagnostic and
treatment duration were compared, as well as risk factors for
resistance. Data are presented in absolute and relative values,
and, when needed - in mean values and 95% confidence inter-
vals. Statistics: Fisher’s exact test.

Results. Common for both groups were: young adult age,
alcohol abuse, tuberculous household contact (every second
patient was passively detected), extended and bilateral des-
tructive TB processes. Specific for MDR TB patients diagnosed
with the Xpert MTB positive / RIF resistant test was: early de-
tection of MDR TB and early initiation of the treatment, spu-
tum conversion was more frequently obtained in the first 3
months.

Conclusions. (1) The Xpert MTB/RIF test has a higher sen-
sibility and specificity vs. the microscopic and cultural method
of MDR TB diagnosis and rifampicin resistance. (2) The rate
of treatment success among patients from the Xpert MTB/RIF
group was higher, due to earlier initiation of treatment.

Key words: Xpert MTB/RIF test, cultural method, multi-
drug resistant tuberculosis.

Introduction

Tuberculosis is one of the most important challenges for
any state health care system. Since 1993, the World Health
Organization (WHO) has declared tuberculosis a global emer-
gency [1]. In the countries of Eastern Europe and Central Asia
the multidrug resistant tuberculosis (MDR TB) rate remains
the highest. The Republic of Moldova is a country among top
30 countries with a high burden of MDR TB. WHO in 2014 in
the Republic of Moldova estimated 24% of new cases and 62%
of retreatment cases of MDR TB. One of the most relevant tu-
berculosis control actions is the early detection of TB cases,
especially MDR TB cases. Cultural methods remain the gold
standard in the diagnosis of pulmonary tuberculosis. Con-
ventional microscopy, which is uses AFB (Acid-Fast Stain),
is the first step in the tuberculosis detection algorithm. The
use of rapid molecular testing for drug resistance detection
such as Xpert MTB/RIF is essential for early initiation of ap-
propriate treatment of tuberculosis patients and to limit the
further spread of multidrug resistant TB [2]. WHO has estab-
lished conditional recommendations for the use of Xpert MTB/
RIF in adults, children and persons living with HIV who are
suspected for TB (not MDR TB in particular), or for testing of
extra-respiratory specimens targeting the diagnosis of extra-
pulmonary TB [3, 4].

Steingart K. et al. (2013) [5], analyzed through the means
of a data base the accuracy of the Xpert MTB/RIF test. The
combined sensitivity (15 studies, 7517 participants) of the
Xpert MTB/RIF test from a single sputum sample constituted
88% and the specificity was 98%. Among people living with
HIV, the cumulative sensitivity was 80%, and in those without



frotiul pozitiv a fost de 98%. Printre persoanele care traiesc
cu HIV, sensibilitatea cumulatad a fost de 80%, iar la cei fara
infectie HIV, aceasta a fost de 89% [6]. Un numar mare de stu-
dii a fost realizat in tarile cu venituri mici si medii; dezavanta-
jul lor a fost efectuarea mai frecventa a testului Xpert MTB/RIF
in laboratoare de referintd, decat in laboratoare periferice sau
in alte structuri medicale [5].

Elaborarea unui algoritm rational de management pentru
pacientii identificati prin testarea Xpert MTB/RIF cu rezistenta
la rifampicind (RR), reprezinta o provocare deosebit de im-
portantd, deoarece depistarea RR impune initierea precoce a
tratamentului pentru TB MDR, care va contribui la reducerea
riscului de transmitere a infectiei si va spori rata succesu-
lui terapeutic. Pe de alta parte, efectuarea metodei culturale
conventionale ramane 1n vigoare [7].

In timp ce testul Xpert MTB/RIF reprezinti un progres ma-
jor, comparativ cu microscopia conventionald, costul mare al
investigatiei reprezinta un obstacol in procesul de implemen-
tare pe scara larga. Exista doar un numar mic de studii, care
au confirmat avantajul diagnosticului precoce si durata redusa
a tratamentului [8-11]. Micsorarea ratei mortalitatii, scaderea
costurilor asociate cu spitalizarea si, poate, cel mai important,
reducerea transmiterii tuberculozei (in special, TB MDR), sunt
factorii potential eficienti [7].

Xpert MTB/RIF este un test rapid, automatizat, care poate
detecta atat TB, cat si rezistenta la rifampicing, in timp real,
in termen de doua ore, cu implicarea minima a personalului
medical, Insd este mult mai costisitor decat microscopia con-
ventionala [12].

Material si metode

Lucrarea reprezinta un studiu retrospectiv, selectiv si de-
scriptiv care a fost efectuata conform modelului liniar. Scopul
studiului a fost studiereaaspectelor clinice sia eficacitatii trata-
mentului bolnavilor de tuberculoza pulmonara in dependenta
de rezultatele metodelor molecular-genetice si microbiologi-
ce. A fost efectuatd o cercetare documentata privind cazurile
noi de tuberculoza pulmonarad investigate si tratate in cadrul
Spitalului Clinic Municipal de Ftiziopneumologie, mun. Chisi-
nau, in perioada 01.01.2010-31.12.2014.

Criteriile de includere au constituit:

= varsta peste 18 ani;

= caz nou de tuberculoza pulmonara MDR (caz nou - pa-
cient, care nu a fost tratat cu remedii antituberculoase
sau a fost tratat mai putin de 1 luna);
rezultatul Xpert MTB pozitiv/RIF rezistent, pentru pa-
cientii esantionului 1;
rezultatul culturii rezistente, pentru pacientii esantionu-
lui 2.

Criteriile de exludere au fost urmatoarele:

e cazuri de retratament (recidiva, esec terapeutic, pierdut
din supraveghere);

e alte rezultate ale testului Xpert MTB/RIF (negativ, sensi-
bil);

e alte rezultate ale metodei culturale (negativ, sensibil,
monorezistenta, polirezistenta).

Eficacitatea tratamentului tuberculozei pulmonare multirezistente

HIV infection it was 89% [6]. Several studies have been con-
ducted in low and middle income countries; a disadvantage of
these studies is that the Xpert MTB/RIF test was performed in
the reference laboratories more frequently than in peripheral
laboratories or other medical facilities [5].

Developing a rational management algorithm for patients
identified with RR TB (rifampicin resistant tuberculosis) by
the means of Xpert MTB/RIF test is a special challenge, be-
cause the detection of RR contributed to the early treatment
start, which helps to reduce the risk of infection transmission
and increase the therapeutic success rate. On the other hand,
the conventional cultural method remains valid [7].

While the Xpert MTB/RIF test represents a major break-
through compared to conventional microscopy, its high cost
is a major obstacle to the widespread use of the test. There
is only a small number of studies that confirmed the benefit
of early diagnosis and the reduced duration of treatment [8-
11]. Decreasing the mortality rate, lowering the costs associ-
ated with hospitalization and, most importantly, reducing the
transmission of tuberculosis (especially MDR TB) are poten-
tially effective factors [7].

Xpert MTB/RIF is a rapid, automated test that can detect
both TB and resistance to rifampicin in real time within two
hours, with minimal involvement of medical staff, but is much
more costly than conventional microscopy [12].

Material and methods

The research is a retrospective, selective and descriptive
study, which was conducted according to the linear model.
The aim was to study the clinical aspects and the efficacy of
the treatment of patients with pulmonary tuberculosis in de-
pendence on the results of the molecular-genetic and micro-
biological methods. A documented research has been carried
out on new cases of pulmonary tuberculosis investigated and
treated within the Municipal Clinical Hospital of Phthysio-
pneumology, Chisinau, during 01.01.2010 - 31.12.2014.

The inclusion criteria were:

= age above 18 years;

= new case of MDR pulmonary tuberculosis (new case -

patient not treated or treated less than 1 month with
anti-tuberculous remedies);

= Xpert MTB positive/RIF resistant result, for patients

from 1°* group;

= culture resistant result, for patients from 24 group.

The exclusion criteria were:

e retreatment cases (relapse, treatment failure, lost to fol-
low-up);

e other results of Xpert MTB/RIF test (negative, sensitive);

e other results of culture method (negative, sensitive, mo-
noresistance, polyresistance).

Were selected 235 clinical cases, which met the inclusion
and exclusion criteria. In order to describe, analyze and com-
pare the clinical and paraclinical particularities of pulmonary
tuberculosis, depending on the results of the molecular-ge-
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Au fost selectate 235 de cazuri clinice, care au corespuns
criteriilor de includere si exludere. Pentru a descrie, a analiza
si compara particularitatile clinice si paraclinice ale tubercu-
lozei pulmonare in functie de rezultatele metodei molecular-
genetice, pacientii au fost distribuiti In 2 esantioane: esanti-
onul 1 - de 85 pacienti, care au fost inclusi in tratatmentul
tuberculozei MDR dupa obtinerea rezultatului metodei mole-
cular-genetice (Xpert MTB pozitiv/RIF rezistent) si esantionul
2 - 150 de bolnavi, care au urmat tratamentul pentru TB MDR
dupa primirea rezultatului metodei culturale.

Rezultate

In esantionul bolnavilor cu rezultatul Xpert MTB pozitiv/
RIF rezistent, au predominat persoanele de gen masculin - 60
(70,6%) de cazuri, raportul barbati/femei fiind de 2,4/1. La
pacientii inclusi in studiu dupa rezultatul culturii rezistente,
distributia dupa gen a fost similara, cu predominarea barbati-
lor - 107 (71,3%) de cazuri si raport barbati/femei - de 2,5/1.

Distribuind pacientii pe grupuri de varsta, dupa criteriile
recomandate de OMS, s-a stabilit predominarea in esantionul
cu rezulatul Xpert MTB pozitiv/RIF rezistent al bolnavilor din
grupul de varsta 35-44 de ani, 23 (27,1%) de cazuri, care au
prezentat 1/4 din acest esantion. Esantionul cu rezultatul cul-
turii rezistent, a fost similar, majoritar prezentat din pacientii
din grupul de varsta 35-44 de ani, 43 (28,7%) de cazuri.

Fiecare al 4-lea pacient a fost migrant: 39 (26,0%) de cazuri
- 1n esantionul cu cultura rezistenta si 22 (25,9%) de cazuri -
in esantionul cu rezultatul Xpert MTB pozitiv/RIF rezistent.

La persoanele cu tuberculoza rezistentda, din ambele
esantioane, au fost depistati urmatorii factorii de risc: istoric
de detentie, etilism cronic si utilizarea intravenoasa a dro-
gurilor. Diferentele dintre esantioane nu au atins pragul de
semnificatie statisticd. Totodata, consumul abuziv de alcool a
fost apreciat, mai frecvent, la pacientii cu rezultatul culturii re-
zistente. Fumatul a fost constatat, in egala masura, in ambele
esantioane (Tabelul 1).
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netic method, the patients were distributed in two groups: 1
group - 85 patients who were included in the MDR TB treat-
ment after the molecular-genetic result (Xpert MTB positive/
resistant RIF) and 2™ group - 150 patients who started their
treatment after the results of the cultural method.

Results

In the group of patients with the positive Xpert MTB/RIF
resistant males predominate — 60 males (70.6%), males/fe-
males ratio - 2.4/1. Among patients included in the investiga-
tion, according to the result of resistant culture, gender distri-
bution was similar: males - 107 (71.3%) cases, males/females
ratio - 2.5/1.

Distributing the patients into the age groups according
to criteria recommended by WHO, in the group with positive
Xpert MTB/RIF resistant result it was revealed that patients of
35-44 y.o. predominate, 23 (27.1%) cases, that made 1/4 of
this group. In the group with the resistant result of the culture
the majority was also represented by the patients with the age
between 35 and 44 years old, 43 (28.7%) cases.

It was established that about every 4™ the patients was a
migrant: 39 (26%) cases in the group with the resistant cul-
ture, and 22 (25.9%) cases in the group with positive Xpert
MTB/RIF resistant result were.

The following risk factors were found in patients with re-
sistant TB, from both groups: inprisonment, chronic alchoho-
lism, intravenous use of drugs. Statistically significant diffe-
rences were not revealed. Meanwhile, abusive consumption
of alcohool was more frequently found in the patients with
the resistant result of the culture. Smoking was revealed in an
equal measure among the investigated patients in both groups
(Table 1).

Table 1. Distribution of cases according to risk factors.

Xpert pos/RIF res Resistant culture

Risk groups (n=85) (n=150) p
Tabelul 1. Repartizarea cazurilor conform factorilor de risc.
abs % abs %

Xpert poz/RIF rez Cultura rezistenta Migrants 22 25.9 39 26.0 0.13
Grupuri de risc (n=85) (n=150) p Former prisoners 13 15.3 28 18.7 0.12

abs % abs % Smokers 63 74.1 117 7.0 0.10
Migrantii 22 259 39 260 013 Alcohol abuse 47 55.3 98 65.3 0.07
Fosti detinuti 13 15,3 28 18,7 0,12 IV drug users 4 47 3 20 016
Fumatori 63 74,1 117 7,0 0,10
Abuz de alcool 47 55,3 98 65,3 0,07 Note: Fisher's exact test was applied.
Utilizatori droguriiv. 4 4,7 3 2,0 0,16

Notd: aplicat testul statistic Fisher exact.

Factorul de risc epidemiologic major de imbolnavire de
tuberculoza reprezinta contactul tuberculos. La bolnavii din
esantionul cu rezultatul Xpert MTB pozitiv/RIF rezistent, un
contact tuberculos a fost stabilit in 25 (29,4%) de cazuri, din-
tre care, un contact intradomiciliar au avut 11 (44,0%) paci-
enti, iar 14 (56,0%) - au fost in contact apropiat cu rude, cu-
noscuti, prieteni sau cu colegii, la locul de munca. La pacientii

The major epidemiologic risk factor of falling ill with tu-
berculosis is tuberculosis contact. It was revealed that in the
group with positive Xpert MTB/RIF resistant result, the num-
ber of the patients that had a TB contact was 25 (29.4%),
11 (44.0%) of which had household contact and 14 (56.0%)
were in contact with relatives, acquaintants, friends, cowor-
kers. The patients from the group with resistant culture were
in contact with TB in 68 (45.3%) cases, out of them prevailed
close contacts in 41 (60.3%) cases, contact in the family in 27
(39.7%) cases.



esantionului cu cultura rezistentd, contactul tuberculos a fost
stabilit in 68 (45,3%) de cazuri, dintre care, au predominat cei
cu contactul apropiat - 41 (60,3%) de cazuri. Un contact intra-
domiciliar a fost stabilit la 27 (39,7%) dintre pacienti.

Pentru aprecierea factorilor de risc si influenta lor asupra
dezvoltarii tuberculozei active, a fost calculat riscul relativ
(RR). Conform datelor prezentate in Tabelul 2, s-a constatat ca
pentru persoanele cu TB MDR, cel mai mare risc pentru dez-
voltarea tuberculozei 1-a prezentat fumatul.

Tabelul 2. Factorii de risc pentru dezvoltarea tuberculozei active
multidrog rezistente.

Factori de risc Riscul Relativ

Fumatul 3,913 (0,298 - 0,669)

Comorbiditati somatice 1,659 (1,561 - 3,563)

Abuz de alcool 1,112 (0,346 - 0,718)

Contact TB 0,699 (2,485 - 5,454)
Detinut 0,222 (0,548 - 1,756)
Migrant 0,119 (2,402 - 16,891)

Utilizatori droguri i.v. 0,0032 (0,97 - 65,201)

Nota: datele sunt prezentate drept medie si interval de incredere de 95%.

Metoda pasiva a predominat la depistarea pacientilor cu
tuberculoza in ambele esantioane. La bolnavii cu Xpert pozitiv/
RIF rezistent, prin calea pasiva au fost depistate 68 (80,0%) de
cazuri, iar prin calea activd - 17 (20,0%). In esantionul cu cul-
tura rezistenta, prin adresare (calea pasiva), au fost depistati
115 (76,7%) pacienti, iar prin control profilactic (calea activa)
- 35(23,3%) bolnavi.

Conform formelor clinice ale tuberculozei, In ambele
esantioane au predominat pacientii cu tuberculoza pulmona-
rd infiltrativa: 75 (88,2%) de pacienti cu rezultatul Xpert MTB
pozitiv/RIF rezistent si 137 (91,3%) de bolnavi cu cultura re-
zistentd. Tuberculoza pulmonara diseminata a fost stabilita la
6 (7,2%) persoane din esantionul cu rezultatul Xpert MTB po-
zitiv/RIF rezistent sila 7 (4,7%) pacienti cu cultura rezistenta.
Cu tuberculoza pulmonara nodular3, au fost Inregistrati mai
multi pacienti in esantionul cu cultura rezistenta - 5 (3,3%),
pe cand In esantionul cu Xpert MTB pozitiv/RIF rezistent - in
2 (2,3%) cazuri. Tuberculoza pulmonara fibro-cavitara a fost
identificatd la 2 (2,3%) bolnavi cu rezultatul Xpert MTB pozi-
tiv/RIF rezistent si la 1 (0,7%) pacient - cu rezultatul cultu-
rii rezistente. Diferentele Intre esantioane nu au fost statistic
semnificative.

Studiind aspectele radiologice, s-a constatat cd proce-
sul tuberculos in faza destructiva a predominat la bolnavii
esantionului cu rezultatul culturii rezistent. La pacientii cu
Xpert pozitiv/RIF rezistent, au predominat procese bilaterale
- 133 (88,7%) de cazuri si extinse - 136 (90,7%) de cazuri.
O repartizare similara a manifestarilor procesului tuberculos
a fost inregistrata la bolnavii cu cultura rezistenta: proces bi-
lateral - la 74 (87,1%) de pacienti si un proces extins - in 80
(94,1%) dintre cazuri.

In esantioanele studiate, au predominat pacientii cu micro-
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In order to assess the risk factors and their influence on
the development of active tuberculosis, Relative Risk (RR)
was calculated. According to data presented in Table 2, it was
found that for MDR TB patients, the highest risk for the deve-
lopment of TB was smoking.

Table 2. Risk factors for active MDR TB development.

Relative risk

3.913 (0.298 - 0.669)

Risk factors

Smoking

Comorbidities (somatic) 1.659 (1.561 - 3.563)

Alcohol abuse 1.112 (0.346 - 0.718)

TB contact 0.699 (2.485 - 5.454)

Former prisoner 0.222 (0.548 - 1.756)
Migrant 0.119 (2.402 - 16.891)

IV drug user 0.0032 (0.97 - 65.201)

Note: data are presented as mean values and 95% confidence intervals.

Passive way of detection of tuberculosis prevails in both
groups. Among patients with the positive Xpert MTB/RIF resis-
tant results, 68 (80.0%) patients were revealed passively, and
only 17 (20.0%) patients - actively. In the group with resistent
culture 115 (76.7%) patients were revealed during self-show,
during prophylactic control - 35 (23.3%) patients.

In both groups, patients with infiltrative tuberculosis
prevailed: 75 (88.2%) patients with Xpert MTB positive/RIF
resistant result and 137 (91.3%) patients with resistant cul-
ture. Disseminated pulmonary tuberculosis was established
in 6 (7.2%) patients in the Xpert MTB positive/RIF resistant
group and in 7 (4.7%) patients with resistant culture results.
Nodular pulmonary tuberculosis was recorded in the goup
with resistant culture result - in 5 (3.3%) patients, and in the
gruop with Xpert MTB positive/RIF resistant — in 2 (2.3%) ca-
ses. Fibro-cavitary pulmonary tuberculosis was identified in 2
(2.3%) patients with Xpert MTB positive/ RIF resistant result
and in 1 (0.7%) patient with resistant culture result. Differen-
ces between groups were not statistically significant.

Studying radiological aspects of the patients included in
the investigation, it was revealed that destructive phase of
the tuberculosis process was predominant in patients with
resistent culture result. In the patients with the Xpert MTB
positive /RIF resistant result bilateral process prevealed in 133
(88,6%) patients and extensive - in 136 (90.7%) cases. Simi-
lar processes were revealed in patients with resistant culture:
bilateral processes - in 74 (87.1%) cases and extensive - in 80
(94.1%) cases.

In the investigated groups, predominated pacients with
AFB positive sputum microscopy. In the group of patients
with resistant culture, AFB sputum microscopy was positive
in 126 (84%) cases. In patients with positive Xpert MTB/RIF
resistant result, sputum microscopy was positive only in 58
(68.2%) cases.

In patients with the positive Xpert MTB/RIF resistant result,
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scopia sputei la BAAR pozitiva. La bolnavii cu cultura rezisten-
td, microscopia sputei la BAAR a fost pozitiva in 126 (84,0%)
de cazuri. La pacientii depistati cu Xpert pozitiv/RIF rezistent,
microscopia sputei a fost pozitivda numai in 58 (68,2%) dintre
cazuri.

La pacientii cu rezultatul Xpert pozitiv/RIF rezistent, durata
medie de la examinare prin testul molecular-genetic si pana la
initierea tratamentului TB MDR, a constituit 10 zile.

in esantionul cu rezultatul culturii rezistente, au predomi-
nat bolnavii care au initiat tratamentul TB MDR de la 3 pana la
5 luni dupa examinare prin cultura.

La pacientii inclusi in cohorta pentru tratamentul TB MDR,
dupa rezultatul culturii, conversia sputei prin metoda bac-
teriologica a fost constatata mai tarziu, mai multi bolnavi au
ramas cu rezultatul pozitiv al sputei la M. tuberculosis. La pa-
cientii inclusi In cohorta pentru tratamentul TB MDR, dupa
rezultatul Xpert pozitiv/RIF rezistent, conversia sputei prin
metoda culturala a fost identificata mai precoce si mai putine
persoane au ramas cu rezultatul pozitiv al sputei la M. tubercu-
losis. Rezultatele sunt prezentate in Tabelul 3.

Tabelul 3. Conversia sputei prin cultura.

Abacilarea prin Xpert MTB poz/RIF Cultura rezistenta

culturs rez (n=85) (n=150) p
abs % abs %

La 2 luni 33 38,8 21 14,0 1,42E-05

La 3 luni 15 17,6 21 14,0 0,11

La 4 luni 11 12,9 38 25,3 0,01

La 5 luni 8 9,4 9 6,0 0,13

La 6 luni 1 1,2 7 4,7 0,12

La 9 luni 1 1,2 2 1,3 0,44

La 12 luni - - 1 0,7 -

La 15 luni - - 1 0,7 -

A ramas bacilifer 6 7,1 26 17,3 0,01

Neevaluat 10 11,8 24 16,0 0,11

Notd: test statistic aplicat - Fisher exact.

Durata tratamentului la pacientii Inclusi in cohorta pen-
tru tratamentul TB MDR, dupa rezultatul Xpert pozitiv/RIF
rezistent, a constituit 24 de luni la 54 (68,4%) de bolnavi; 16
(20,3%) pacienti au urmat tratamentul 18 luni, datorita evolu-
tiei clinico-radiologice pozitive a procesului tuberculos.

in esantionul bolnavilor cu cultura rezistentd, durata tera-
piei, la 44 (29,3%) de pacienti a constituit 26 de luni, la 37
(24,7%) de bolnavi - 24 de luni, la 23 (15,3%) de bolnavi -
28 de luni, iarla 9 (6%) persoane, durata tratamentului a fost
de peste 30 de luni; 18 luni au urmat tratamentul 21 (14%)
de bolnavi, dintre ei doar doua cazuri au fost calificate drept
yvindecat”. Ceilalti, au esuat tramentul sau au fost pierduti din
supraveghere. Toti bolnavii, care au urmat tratamentul pana la
6 luni - 16 (10,7%) cazuri - fie au suferit esec terapeutic, fie au
fost pierduti din supraveghere.

Bolnavii tratati cu succes (vindecati + tratament incheiat)
au predominat semnificativ in esantionul pacientilor cu rezul-
tatul Xpert MTB pozitiv/RIF rezistent - 69,6% (55 de cazuri),
comparativ cu pacientii esantionului cu cultura rezistenta -
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the mean period of time from examining through Xpert MTB/
RIF test until initiation of the MDR TB treatment is 10 days.

In the group with the result of resistant culture, prevailed
patients who initiated MDR TB treatment from 3 to 5 months
after examination by means of culture.

Among patients included in the cohort of MDR TB treat-
ment, according to the result of culture, it was revealed that
negativity of the sputum takes place later, the period of spu-
tum conversion gets longer and more people remain sputum
positive for M. tuberculosis. Among patients included in cohort
of MDR TB treatment according to the Xpert positive/RIF re-
sistant result sputum conversion through the cultural method
takes place earlier, the period of conversion is shorter and less
people remain sputum positive for M. tuberculosis. Results are
presented in Table 3.

Table 3. Sputum conversion according to culture.

Xpert MTB pos/RIF Resistant culture
No mycobacteria 4 (n=85) (n=150) .
found in culture

abs % abs %
At 2 months 33 38.8 21 14.0 1.42E-05
At 3 months 15 17.6 21 14.0 0.11
At 4 months 11 129 38 25.3 0.01
At 5 months 8 9.4 9 6.0 0.13
At 6 months 1 1.2 7 4.7 0.12
At 7 months 1 1.2 2 1.3 0.44
At 8 months - - 1 0.7 -
At 9 months - - 1 0.7 -
Remained bacteria 6 7.1 26 17.3 0.01
positive
Not evaluated 10 11.8 24 16.0 0.11

Note: applied statistic test: Fisher's exact test.

The duration of the treatment of the patients included in
the cohort of MDR TB treatment according to the result Xpert
positive/RIF resistant was 24 month in 54 (68.4%) patients,
16 (20.3%) patients recevied treatment for 18 month due to
the positive clinical and radiologic evolution of the tuberculo-
us process.

In the group of the patients with resistant culture, the ma-
jority of the patients 44 (29.3%) got treatment for 26 mon-
th, followed by 37 (24.7%) patients that got treatment for 24
month, 28 month for 28 (15.3%) patients, the length of the
treatment in 9 (6%) patients was more than 30 month, 21
(14%) patients followed the treatment for 18 months, out of
them only 2 were qualified as cured, the rest of the patients
failed the treatment or went loss to follow-up. Everybody who
followed the treatment up to 6 month 16 (10.7%) patients fi-
nished the treatment with a therapeutic failure or loss to fol-
low-up.

Treatment success (cured + finished treatment) of the pa-
tients from the Xpert MTB positive/RIF resistant group was
revealed in 55 (69.6%) of cases, and in 78 (52.0%) of cases
among patients with the resistant culture, the data obtained
are statistically significant. The amount of the patients with
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Fig. 1 Eficacitatea tratamentului antituberculos in functie de loturile de studiu.
Fig. 1 Efficacy of antituberculosis treatment according to the study groups.

52,0% (78 de cazuri). Ponderea pacientilor cu esec terapeutic
si pierduti din supraveghere a fost semnificativ mai mare la
bolnavii inclusi in esantionul cu cultura rezistenta. Datele sunt
prezentate in Figura 1.

Discutii

Conform unui studiu recent, efectuat de catre Belousova X.
si coaut,, rezultatele identificarii M. tuberculosis in materialul
patologic prin metodele molecular-genetice coreleaza cu cele
obtinute prin metodele bacteriologice conventionale, procen-
tul de coincidenta fiind de 87,3% (95CI: 76,5% - 94,4%). Pen-
tru rifampicing, rezultatele au coincis In 85,8% (95CI: 74,7% -
93,3%) de cazuri. Rezultate similare au fost obtinute, anterior,
de catre Skotnikova O. si coaut., care au stabilit ca rezultatele
determindrii multidrogrezistentei M. tuberculosis din izolatele
din sputad prin testul Xpert MTB/RIF au coincis cu metoda cul-
turald in 88,8% din cazuri [13].

Ustian A. si coaut., au relaltat ca in anul 2014, la Spitalului
Clinic Municipal de Ftiziopneumologie din Chisindu, au fost
examinati prin testul Xpert MTB/RIF 361 de bolnavi de tuber-
culozd pumonara (toate fiind cazuri noi). Un rezultat pozitiv
al testului a fost stabilit la 174 (48,2%) dintre pacienti. Cu re-
zultatul testului ,sensibil” au fost 123 (70,7%) de pacienti, iar
cu rezultat ,rezistent” - 51 (29,3%) de cazuri. Microscopia la
BAAR a fost pozitivd la 103 (59,2%) persoane, iar negativa - la
71 (40,8%) de pacienti. La bolnavii cu testul Xpert MTB/RIF
sensibil, microscopia negativa a fostla 51 (41,5%) de pacienti.

therapeutic failure and lost to follow-up was significantly hi-
gher among patients included in the cohort with results of the
resistant culture. Data are shown in Figure 1.

Discussion

According to a recent study by Belousova X. et al. the re-
sults of identification of M. tuberculosis in the pathological
material by molecular-genetic methods, correlate with those
obtained by conventional bacteriological methods, the coin-
cidence percentage being 87.3% (95%CI: 76.5% - 94.4%).
For rifampicin, the results coincided in 85.8% (95%CI: 74.7%
-93.3%) of cases. Similar results have been previously obtai-
ned by Skotnikova O. et al., which estableshed that the results
of the multidrug resistance determination of tuberculosis cau-
sal agent from sputum isolates, by the Xpert MTB/RIF test co-
incided with the culture method in 88.8% cases [13].

Ustian A. and coauthors, pointed out that, in 2014, in the
Municipal Clinical Hospital of Phthysiopneumology, Chisi-
nau, 361 patients (new cases), with pulmonary tuberculosis,
were examined using the Xpert MTB/RIF test. A positive test
result was established in 174 (48.2%) patients. ,Sensitive”
test results had 123 (70.7%) patients, and ,resistant” - in 51
(29.3%) cases. AFB microscopy was positive in 103 (59.2%)
patients, and negative - in 71 (40.8%) patients. In patients
with the Xpert MTB positive/RIF sensitive test results, negative
microscopy was obtained in 51 (41.5%) patients. In patients
with Xpert MTB positive/RIF resistant result, positive micro-
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La bolnavii cu Xpert MTB/RIF rezistent, microscopia pozitiva a
fost identificata in 31 (60,8%) din cazuri, iar microscopia ne-
gativa - in 20 (39,%) de cazuri [14].

Datele unui studiu, efectuat in Ucraina in 2015, denota ca
testul Xpert MTB/RIF reprezinta o metoda eficienta si utila
pentru diagnosticarea precoce a tuberculozei. Utilizarea Xpert
MTB/RIF, in asociere cu metoda microbiologica (crestere pe
medii de culturd) la inceputul tratamentului, permite scur-
tarea duratei tratamentului inadecvat al cazurilor noi de tu-
berculoza si a recidivelor, si impiedica raspandirea tulpinilor
rezistente de M. tuberculosis [15].

intr-un studiu retrospectiv, efectuat in India in 2016, a fost
comparativ evaluat randamentul diagnostic al testului Xpert
in detectarea MTB 1n probele respiratorii (lavajul bronhoalve-
olar si sputd) si a metodei microbiologice (crestere pe medii
de culturd) [16]. In Sensibilitatea generali si specificitatea tes-
tului Xpert MTB/RIF au constituit, respectiv, 86,8% si 93,4%.
Rezultatele obtinute au fost comparabile cu cele din alte studii
[17-20].

Algoritmul istoric, bazat pe frotiu/cultura, a fost la fel de
eficace in identificarea cazurilor de TB, ca si algoritmul nou,
bazat pe testul Xpert MTB/RIF [21, 22]. Ins3, sunt necesare
studii suplimentare pentru evaluarea factorilor care vor spori
aderenta la algoritm, in special, pentru cazurile cu rezultatul
Xpert negativ, sau pentru persoanele care traiesc cu HIV. Ast-
fel, sunt create premize pentru studierea posibilitatii utilizarii,
in perspectiva, a testului Xpert MTB/RIF in zonele cu resurse
limitate, In care algoritmul eficient, bazat pe frotiu/cultura
este 1n vigoare [23].

In cel mai amplu studiu, efectuat pani in prezent, dedicat
evaludrii rezultatelor utilizarii testului Xpert MTB/RIF in zo-
nele cu prevalentd de TB scazuta, indicatorii de diagnostic in
Statele Unite au fost similari cu cei ale regiunilor mai afectate
din Brazilia si Africa de Sud, si comparabili cu indicatorii din
alte zone cu prevalentd Tnaltd de tuberculoza [24].

in studiul de fatd, o testare Xpert MTB/RIF a identificat
96% dintre cazurile de tuberculoza BAAR pozitiva / cultura
pozitiva, iar doua testari - a permis identificarea tuturor cazu-
rilor. Este important de mentionat ca un test Xpert MTB/RIF a
fost semnificativ mai sensibil decat trei frotiuri microscopice
la BAAR, din subgrupul pentru care trei frotiuri au fost dispo-
nibile (82,0% vs. 61,5%, p<0,001).

Ludnd in consideratie faptul, ca nu a fost realizatd nicio
analiza sistematica, rezultatele din doua studii de evaluare a
impactului testului Xpert MTB/RIF asupra rezultatelor trata-
mentului, au fost prezentate si discutate. Primul studiu a fost o
cercetare multinationald - TB-NEAT 20, efectuata in Africa de
Sud, Zambia, Zimbabwe si Tanzania. Celalalt, a fost un studiu
randomizat, pe clastere controlate, incorporate in implemen-
tarea testului Xpert MTB/RIF in Africa de Sud (Xtend). Utiliza-
rea testului Xpert MTB/RIF nu a redus morbiditatea asociata
cu tuberculoza, posibil, in mare parte din cauza utilizarii pe
scara larga a examenului radiologic a cutiei toracice pentru di-
agnosticarea tuberculozei si a tratamentului empiric, adminis-
trat bolnavilor de tuberculoza cu frotiuri negative [25]. Acest
studiu a fost efectuat Intr-un stadiu incipient al implementarii
testului Xpert MTB/RIF, efectuat cu scop de diagnostic initial
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scopy was identified in 31 (60.8%) cases, and negative micro-
scopy - in 20 (39.%) cases [14].

Data from a one study in Ukraine in 2015 denote that the
Xpert MTB/RIF test is an effective and useful method for ear-
ly diagnosis of tuberculosis. The Xpert MTB/RIF test using in
association with the microbiological method (cultivation on
culture media) at the beginning of treatment allows shorter
duration of inadequate treatment of patients in new cases of
tuberculosis and relapses and prevents the spread of M. tuber-
culosis resistant strains [15].

In the retrospective study conducted in India in 2016, the
diagnostic performance of the Xpert test in the detection of
MTB in respiratory samples (bronchial and sputum lavage)
and the microbiological method (cultivation on culture media)
were compared [16]. The study looked at the general sensiti-
vity and specificity of the Xpert MTB/RIF test, which constitu-
ted 86.8% and 93.4%, respectively. The obtained results were
comparable to those from other studies [17-20].

The historical algorithm based on smear/culture was as
effective in identifying TB cases as the new algorithm based
on the inclusion of the Xpert MTB/RIF test [21, 22]. Additional
studies are needed to evaluate factors that increase adherence
to the algorithm, especially for cases with negative Xpert re-
sult, or people living with HIV. Thus, prerequisites are created
for the prospective use of the Xpert MTB/RIF test in areas with
limited resources where the effective smear/culture algori-
thm is used [23].

In the largest study until now, dedicated to evaluate the use
of the Xpert MTB/RIF test in areas with low TB prevalence, the
Xpert MTB/RIF diagnostic indicators in the United States were
similar to those with the higher tuberculosis prevalence regi-
ons in Brazil and South Africa, and were comparable to other
studies in areas with high prevalence of tuberculosis [24].

In the present stud, one Xpert MTB/RIF test identified 96%
of AFB positive/culture positive tuberculosis cases, and two
Xpert MTB/RIF tests identified all AFB positive/culture posi-
tive TB cases. It is important to note that one Xpert MTB/RIF
test was significantly more sensitive than three microscopic
smears for AFB, in the subgroup for which three smears were
available (82.0% vs. 61.5%, p<0.001).

Until now, no systemic analysis was performed, the results
from two Xpert MTB/RIF test evaluations on treatment outco-
mes were presented and discussed. The first study was a mul-
tinational research - TB-NEAT 20, conducted in South Africa,
Zambia, Zimbabwe and Tanzania. The other one was a rando-
mized controlled cluster study embedded in implementation
of the Xpert MTB/RIF test in South Africa (Xtend). The use of
the Xpert MTB/RIF test did not reduce tuberculosis-related
morbidity, possibly largely due to widespread use of the chest
X-ray to diagnose tuberculosis and to empiric treatment for
tuberculosis in patients with negative smears [25]. This study
was conducted at an early stage during the Xpert MTB/RIF test
implementation as an initial diagnostic investigation for all
people in South Africa. The authors concluded, that if the link
between diagnostic and treatment services is not optimal, the



pentru toate persoanele din Africa de Sud. Autorii au ajuns la
concluzia ca introducerea unui test nou intr-un sistem de sa-
natate, in cazul 1n care legatura dintre serviciile de diagnostic
si tratament nu este optimald, nu are impactul scontat. Auto-
rii, de asemenea, au ajuns la concluzia ca lipsa unui impact
asupra mortalitatii pacientilor ar putea fi atribuita utilizarii
pe scara larga a tratamentului antituberculos empiric in Afri-
ca de Sud [26].

Concluzii

1) Pacientul cu TB MDR este, cel mai probabil, un barbat de
35-44 de ani, fumator, care face abuz de alcool, muncitor
necalificat, cu contact apropiat cu bolnavi de TB si, pre-
ponderent, depistat prin adresare.

2) Testul Xpert MTB/RIF a avut o sensibilitate mai inalta fata
de metoda microscopica si a permis diagnosticarea rapida
a pacientilor cu tuberculoz3, inclusiv, rezistenta la rifam-
picina.

3) Durata medie de la testarea cu Xpert MTB/RIF si pana la
initierea tratamentului antituberculos a constituit 10 zile,
fapt care a permis oprirea raspandirii infectiei tuberculoa-
se rezistente.

4) Rata de succes al tratamentului, initiat dupa testarea Xpert
ca pacientii sunt abacilati mai rapid. Ponderea bolnavilor
care au esuat tratamentul sau celor care au fost pierduti
din supraveghere a fost mai redusa din contul scaderii
semnificative a duratei tratamentului.
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introduction of a new test in a health system, can fully explain
the partial results. They also concluded that a lack of impact
on patient mortality could be attributed to the widespread use
of empirical TB treatment in South Africa [26].

Conclusions

1) The MDR TB patient is a 35-44 y.o. male, smoker, an often
alcohol drinker, unskilled worker, predominant from close
contact with TB patients and mostly detected by addres-
sing.

2) The Xpert MTB/RIF test revealed a higher sensitivity than
the microscopic method, indicating the priority of the
Xpert test for rapid diagnosis of tuberculosis, including
resistance to rifampicin.

3) The average duration between the Xpert MTB/RIF test exa-
mination and treatment start was 10 days, which allowed
to stop the spread of resistant tuberculosis infection.

4) The rate of treatment success, initiated after the Xpert
testing is higher due to early initiation of treatment, so
sputum conversion in patients are obtained more rapidly.
The percentage of patients who have failed treatment, and
those who were lost to follow-up decreased significantly,
due to the shortened duration of treatment.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Mentinerea donatorului marginal In moarte cerebrala
este o practica relativ noua atat in Republica Moldova, cat si
in Romania. Donatorul marginal permite cresterea numaru-
lui de organe efectiv transplantate. in rezultat, creste rata de
supravietuire a pacientilor, aflati pe lista de asteptare pentru
un transplant.

Ipoteza de cercetare

Abordarea mai permisivd a contraindicatiilor relative
pentru donarea de organe ar creste numarul de organe efec-
tiv transplantate.

Noutatea adusa literaturii stiintifice din domeniu

Managementul tintit si contracararea complicatiilor
aparute in mentinerea intr-un timp oportun al donatorului
marginal in moarte cerebrald a demonstrat rezultate clinice
posttransplant satisficdtoare, fapt ce argumenteaza necesi-
tatea unei abordari multidisciplinare si subliniaza rolul de-
cisiv, In acest proces, al specialistului in anestezie si terapie
intensiva.

Rezumat

Introducere. Din cauza deficitului acut de organe trans-
plantabile, In ultimul timp este acceptat transplantul de organe
in baza criteriilor extinse; termenul utilizat pentru donatorii re-
spectivi este cel de ,,donator marginal” (1. engl. extended donor).
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What is not known yet, about the topic

Maintaining of the marginal brain-dead donor is a
relatively new experience both for Republic of Moldova
and Romania, being an important premise in increasing
the number of effectively transplanted organs, thereby
increasing the survival rate of patients in the waiting list.

Research hypothesis

Impact of relative contraindications for organs’ dona-
tion on the number of effectively transplanted organs.

Article’s added novelty on this scientific topic

The targeted management and counteraction of the
complications that occurred in the timely maintenance of
the marginal brain-dead donor proved satisfactory post-
transplant clinical results, which argues the need for a
multidisciplinary approach and the decisive role in this
process of the anesthesiologist and intensive care spe-
cialist.

Abstract

Introduction. Due to an acute deficit of transplantable or-
gans, new extended criteria are accepted now for organ do-
nation, and this kind of donors are defined as marginal (ex-
tended) donors.



Managementul

Material si metode. in perioada anilor 2014-2016, in Sec-
tia de terapie intensiva a Spitalului Clinic Municipal ,,Sfanta
Treime” au fost mentinuti 49 de donatori in moarte cerebrala,
48 dintre ei fiind donatori marginali. Studiul, de tip descriptiv,
s-a efectuat retrospectiv, pe baza datelor sistemului informa-
tional SIA Transplant si ale dosarelor donatorilor de organe.

Rezultate. Varsta medie a celor 48 de donatori marginali
mentinuti a fost de 62,3+11,3 ani. Examenul primar al donato-
rului s-a efectuat in baza fisei medicale, a anamnezei medicale
si sociale. Totodatd, au fost evaluati parametrii clinici si para-
clinici ai donatorului - presiunea arteriala (PA), presiunea ve-
noasa centrala (PVC), hemoglobina (Hb), echilibrul acido-ba-
zic (EAB), analiza biochimica a sangelui. De asemenea, a fost
examinat sangele donatorului la o serie de infectii (hepatitele
virale B si C, citomegalovirus, toxoplasmoza, HIV) prin meto-
da de depistare imunologica a anticorpilor cu ajutorul testelor
expres in laboratorul ,,Synevo”. Pana la constatarea mortii ce-
rebrale, toti pacientii au beneficiat de tratament non-chirgical,
conform consultului neurologului si neurochirurgului. Durata
tratamentului pana la declararea mortii cerebrale a constituit
mai putin de 48 de ore in 51,0% (26/48) din cazuri, pana la
3 zile - In 37,3% (19/48) din cazuri, mai mult de 4 zile - in
11,8% (6/48) din cazuri. Principalele comorbiditati ale dona-
torilor au fost: hipertensiunea arteriala gradul I1I, risc aditi-
onal Inalt (89,6%), cardiopatia ischemica (43,6%), fibrilatia
atriald permanenta (27,1%), diabetul zaharat tip 2 insulinode-
pendent (4,2%) dintre cazuri. Complicatiile survenite la men-
tinerea donatorului in moarte cerebrala au fost: hipotensiune
arteriala (89,6%), hipokaliemie (50,0%), acidoza metabolica
(31,3%), aritmii (27,1%), diabet insipid (27,1%), asistolie
(2,1%). O durata a mentinerii donatorului in moarte cerebrala
mai putin de 24 de ore s-a Inregistrat in 29,2% de cazuri, pana
la 12 ore - 1n 11 (22,9%) cazuri, mai mult de 24 de ore - in 23
(47,9%) de cazuri.

Concluzii. Donatorii marginali, corect mentinuti, reprezin-
td un suport considerabil 1n tacticile medicale de prelungire
a vietii pacientilor cu insuficientd de organ. De aici reiese ne-
cesitatea monitorizarii tintite a donatorilor marginali aflati in
moarte cerebrald, cu corectia imediata a instabilitatii hemodi-
namice si dereglarilor metabolice.

Cuvinte cheie: donator marginal, moarte cerebrald, men-
tinere, organe efective.

Introducere

Insuficienta ireversibilda de organ si alte patologii grave,
care necesita un tratament prin transplant de organ, tesut sau
celule umane, ramane o problema extrem de importanta pen-
tru Republica Moldova [1].

In prezent, pe lista de asteptare a Agentiei Nationale de
Transplant din Republica Moldova sunt aproximativ 800-900
de pacienti care necesita transplant de organe; dintre acestea,
450 se afla la tratament prin hemodializa, dintre care, 250 ne-
cesitd transplant renal; alti 300 de pacienti sufera de insufici-
enta hepatica [2]. Diferenta dintre numarul de donatori efectivi
si numarul pacientilor 1n asteptarea unui transplant de organ

MJHS 12(2)/2017

Material and methods. Between the years 2014-2016, in
Intensive Care Unit of Clinical Municipal Hospital “Sfanta Tre-
ime” 49 brain-dead donors were maintained, 48 of them were
marginal donors. The descriptive retrospective study was
performed on the basis of SIA Transplant Information System
data and organ donors' files.

Results. According to the data obtained, the mean age of
those 48 marginal donors mantained was 62.3+11.3 years.
The primary donor’s examination was based on the medical
record, the medical and social history. Clinical and paraclini-
cal parameters of the donor: blood pressure (BP) and central
venous pressure (CVP), hemoglobin (Hb), acid-base balance
(ABB), biochemical analysis of blood were also evaluated. Si-
multaneously, the donor’s blood was examined for infections
(viral hepatitis B, viral hepatitis C, cytomegalovirus, toxoplas-
mosis, HIV) by immunological antibody detection using ex-
press assays in the “Synevo” laboratory. All patients were sub-
jected to the non-surgical treatment method after consulting
the neurologist and neurosurgeon. The duration of treatment
until the brain death was less than 48 hours in 51% (26/48)
of cases, up to 3 days in 37.3% (19/48) of cases, more than 4
days - in 8% (6/48) of cases. The main comorbidities diagno-
sed in donors were: 3" degree arterial hypretension (89.6%),
ischaemic heart disease (43.6%), permanent atrial fibrillation
(27.1%), type 2 insulin-requiring diabetes mellitus (4.2%).
According to the obtained data, the complications appeared
during donor’ maintenance in brain death were: hypotension
(89.6%), hypokalemia (50.0%), metabolic acidosis (31.3%),
arrhythmias (27.1%), insipid diabetes (27.1%) and asystole
(2.1%). The duration of donor maintenance in brain death less
than 24 hours was recorded in 29.2% of cases, up to 12 hours
- 11 (22.9%) cases, more than 24 hours - in 23 (47.9%) cases.

Conclusions. Properly maintained marginal brain-dead
donors represent a considerable support in medical tactics to
extend the life of patients with organ failure. Hence the need
for targeted monitoring of marginal donors in brain death
with immediate correction of hemodynamic instability and
metabolic disturbances.

Key words: marginal donor, brain death, maintaining, ef-
fective organs.

Introduction

Irreversible organic insufficiencies and other severe dis-
eases requiring organ, tissue, or human cell transplantation
remain extremely important for Republic of Moldova [1].

Today, the waiting list of the National Transplant Agency
of Republic of Moldova has approximately 800-900 patients
requiring organ transplantation, of which 450 are undergoing
hemodialysis, approximately 250 requiring renal transplan-
tation and 300 patients suffer from hepatic failure [2]. The
difference between the number of effective donors and the
number of patients waiting for an organ transplant continues
to expand in the last decade worldwide. At the same time, the



continua sa creasca, in ultima decada, in toatd lumea. Simultan,
se atesta cresterea timpului individual de asteptare si a numa-
rului de decese ale persoanelor din lista de asteptare. Cauza
principala a acestui fenomen este deficitul de organe transplan-
tabile. Din acest motiv, actualmente, sunt revazute criteriile de
acceptare a donatorilor de organe. In rezultat, este acceptat
transplantul de organe in baza unor criterii extinse, iar dona-
torii respectivi sunt definiti drept ,,donatori marginali” (1. engl.
»extended donor”).

Totodatd, au fost propuse contraindicatii relative pentru
donatorul marginal. De exemplu, varsta, instabilitatea hemo-
dinamica, suportul inotrop cu doze crescute, durata de spita-
lizare in unitatea de terapie intensiva, suprainfectia donato-
rului, hipernatriemia, incompatibilitatea grupei sangvine, ste-
atoza hepatica si, chiar prelevarea unui organ de la un dona-
tor 1n stop cardiac, au devenit contraindicatii relative pentru
donarea de organe. Este evident ca factorii mentionati cresc
gradul de hipoxie si frecventa complicatiilor functionale, ce
tin de reperfuzie in grefa de organ. Un alt aspect important il
reprezinta limitele criteriilor de acceptabilitate a donatorului
marginal, care, de fapt, deocamdatad nu sunt clar definite. in
acest context, Cameron A. si colegii (2006), au propus utili-
zarea indicelui donatorului (l. engl. "donor index”, DI) pentru
aprecierea scorului donatorului (Tabelul 1) [3].

Tabelul 1. Evaluarea indicelui donatorului (dupa Cameron A. et
al,, 2006) [3].

Criterii relative Scorul donatorului

Varsta donatorului >55 de ani 0 - nu exista criterii extinse

Durata aflarii in spital >5 zile 1 - donator cu un criteriu
Durata ischemiei reci >10 ore 2 - donator cu 2 criterii
3 - donator cu 3 criterii

4 - donator cu 4 criterii

Durata de ischemie secundara >40 min

Astfel, statutul de donator marginal poate fi atribuit orica-
rui donator cu varsta mai mare de 60 de ani, sau donatorului
de varsta tanara, cu 2 din urmatoarele criterii: anamneza de
hipertensiune arteriala, creatinina serica nu mai mare de 1,5
ori fata de valoarea normald, moarte cerebrala prin boala ce-
rebrala acuta.

In acelasi timp, moartea cerebrali este asociati cu o serie
de complicatii, care conduc la deteriorarea organelor donato-
rului multiplu. Aceste complicatii limiteaza numarul de organe
efective pentru transplant si contribuie la cresterea morbidi-
tatatii si mortalitatii asociate transplantului de organe. Meca-
nismele care accentueaza leziunea de organe sunt: instabili-
tatea hemodinamica, insuficienta endocrina, raspunsul infla-
mator sistemic, aritmiile, hipotermia, coagulopatia. Din acest
motiv, mentinerea conform unor obiective-tinta a donatorului
in moarte cerebrald va ameliora calitatea organelor prelevate
si va mari numarul de donatori efectivi.

Material si metode

n perioada anilor 2014-2016, in Sectia de terapie intensiva
a Spitalului Clinic Municipal ,,Sfanta Treime” au fost mentinuti
49 de donatori in moarte cerebrald, 48 dintre ei fiind donatori

Managementul

individual waiting times and the number of deaths of people
in the waiting list are increased. The main cause of this phe-
nomenon is the lack of transplantable organs. For this reason,
acceptance criteria for organ donors are now being revised,
as a result, organ transplantation with extended criteria is ac-
cepted, and this kind of donors are defined as marginal (ex-
tended) donors.

At the same time, relative contraindications for the mar-
ginal donor have been proposed. For example, age, hemody-
namic instability (inotropic support - increased doses of in-
otropes), length of hospitalization in the intensive care unit,
donor superinfection, hypernatremia, blood group incompat-
ibility, hepatic steatosis and even organ donation from a car-
diac arrest donor have become relative contraindications for
organ donation. Obviously, these factors increase the degree of
hypoxia and the frequency of functional complications related
to reperfusion in the organ graft. Another important aspect is
the limitations of marginal donor acceptability criteria, which,
in fact, are not yet defined. In this context, in 2006, Cameron A.
etal. (2006) proposed applying the donor index (DI) to assess
the donor’s score (Table 1) [3].

Table 1. Evaluation of the donor index (according to Cameron A.
etal,2006) [3].

Relative criteria Donor’s score

Donor’s age >55 years 0 - no extended criteria
Donor’s hospital stay >5 days
Cold ischemia >10 h

Warm ischemia >40 min

1 - donor with 1 criteria
2 - donor with 2 criteria
3 - donor with 3 criteria
4 - donor with 4 criteria

Thus, marginal donor status can be attributed to any do-
nor older than 60 years, or to the younger donor with 2 of the
following criteria: a history of hypertension, serum creatinine
not more than 1.5 times from the normal values and death
from cerebrovascular accident.

At the same time, cerebral death is associated with a num-
ber of complications that have a negative impact on multiple
organ donor management. These complications limit the
number of effective organs for transplantation and contribute
to increased morbidity and mortality associated with organ
transplantation. Mechanisms that affect organ damage in-
clude: hemodynamic instability, endocrine failure, systemic
inflammatory response, arrhythmias, hypothermia and coagu-
lopathy. For this reason, maintaining the donor in the targeted
brain death will optimize organ procurement and increase the
number of effective donors.

Material and methods

Between the years 2014-2016, in intensive care unit of Clin-
ical Municipal Hospital “Sfanta Treime” 49 brain-dead donors
were maintained, 48 of them were marginal donors. The de-
scriptive retrospective study was performed on the basis of SIA
Transplant Information System data and organ donors' files.
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marginali. Studiul de tip descriptiv, a fost efectuat retrospectiv,
pe baza datelor sistemului informational SIA Transplant si ale
dosarelor donatorilor de organe.
Conditiile standard pentru donatorii marginali efectivi, de
la care s-au prelevat ficatul si rinichii, au fost urmatoarele:
= virsta >55 de ani;
= durata ventilarii pulmonare artificiale <5 zile;
= lipsa perioadelor de asistolie sau hipotensiune (PA
<80/60 mmHg mai mult de 2 ore);
suport inotrop cu dopamina <10 ug/kg/min;
suport vasopresor cu noradrenalind <500 ng/kg/min;
= lipsa necesitatii de utilizare a 2 vasopresoare, in doze
mari;

= valori normale sau cu mici devieri ale bilirubinei, AST,
ALT, ale trombocitelor, ale indicelui protrombinic (la do-
natorii potentiali de ficat);

= ecogenitatea ficatului normala sau cu mici devieri;

= Na*seric <155 mmol/I;

valorile creatininei serice nu mai mari de 1,5 ori (la do-

natori de rinichi) fata de rerferinta;

lipsa scimbarilor degenerative, obstructive, inflamatorii

in rinichi;

= diureza >100 ml/ora.

Totodat3, selectia donatorilor s-a realizat conform ,,crite-
riillor minime de 100" (regula lui Gelb): presiunea arteriala
sistolica >100 mmHg, Pa0, >100 mmHg, debitul urinar orar
2100 ml

Managementul potentialului donator in conditiile sectiei
de terapie intensiva a cuprins urmatoarele etape:

= aprecierea starii donatorului la examenul primar;

= terapia intensiva tintita si monitorizarea functiei siste-

melor de organe;

= investigatii adiacente;

= coordonarea cu Agentia Nationala de Transplant;

= concluzia de prelevare a anumitor organe;

= interventia chirurgicala (prelevarea).

Examenul primar al donatorului s-a efectuat in baza fisei
medicale, a anamnezei medicale si sociale. in timpul evaluarii
fizice, s-a atras atentia asupra corespunderii varstei biologice
si varstei calendaristice (conform buletinului de identitate),
la prezenta traumatismului cutiei toracice si abdomenului, la
urme de interventii chirurgicale in antecedente. Patologia pul-
monara a fost evaluata clinic, prin radiografie toracica de an-
samblu si echilibrul acido-bazic. De asemnea, au fost evaluati
parametrii clinici si paraclinici ai donatorului (presiunea ar-
teriald, presiunea venoasa centrald, hemoglobina, gazometria
sanguina, echilibrul acido-bazic, electrolitii, creatinina, ureea,
ALAT, ASAT, bilirubina). A fost examinat sangele donatorului
la unele infectii (hepatitele virale B si C, citomegalovirus, to-
xoplasmoza, HIV) prin metoda de depistare imunologica a an-
ticorpilor, cu ajutorul testelor expres, in laboratorul ,,Synevo”.

Drept contraindicatii absolute pentru prelevarea de orga-
ne au servit:

= infectia sistemica (sepsis);

= afectiunile oncologice;

= bolile infectioase (hepatita virala C, sifilisul, SIDA, tuber-

culoza etc.);
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The standard conditions for effective marginal donors,
from which the liver and kidneys were sampled, were as fol-
lows:

= age >55 years old;

= duration of mechanical ventilation duration <5 days;

= Jack of periods of asystole or arterial hypotension (BP

<80/60 mmHg for more than 2 hours);

= inotropic support with dopamine 10 ug/kg/min;

= norepinephrine vasopressor support <500 ng/kg/min;

= no need of 2 vasopressors in large doses;

= normal or small deviations of bilirubin, AST, ALT, plate-

lets, prothrombin index (in potential liver donors);

= normal or small deviations of the liver echodensity;

= Na*serum levels <155 mmol/];

= serum creatinine values not more than 1.5 times from

normal values (in kidney donors);

= Jack of degenerative, obstructive and inflammatory

changes of the kidneys;

= urine output >100 ml/hour.

At the same time, donors selection was performed accord-
ing to the «minimum criteria of 100» (Gelb's rule): systolic
blood pressure >100 mmHg, PaO, >100 mmHg, urinary out-
put =100 ml.

The assessment of the potential of the donor under the
conditions of the intensive care unit included the following
steps:

= assessment of the donor's condition at the primary ex-

amination;

= intensive care and monitoring;

= adjacent investigations;

= coordination with the National Transplant Agency;

= the conclusion of harvesting of certain organs;

= surgery (organs prelevation).

The primary donor’s examination was based on the medi-
cal record, the medical and social history. During physical ex-
amination, attention was paid to the correspondence of physi-
cal and passport age, trauma of the chest and abdomen and
signs of surgery. The presence of pulmonary disease was ana-
lyzed clinically, by chest X-ray and acid-base balance. Clinical
and paraclinical parameters of the donor (blood pressure and
central venous pressure, hemoglobin, blood gases, acid-base
balance, electrolytes, creatinine, urea, ALAT, ASAT, bilirubine)
were also evaluated. The donor’s blood was examined for in-
fections (viral hepatitis B and C, cytomegalovirus, toxoplasmo-
sis, HIV) by immunological antibody detection using express
assays in the Synevo laboratory.

As absolute contraindications for organ procurement
served:

= systemic infection (sepsis);

= oncological diseases;

= infectious diseases such as viral hepatitis C, syphilis,

AIDS, tuberculosis etc,;

= MODS (Multiple Organ Dysfunction Syndrome);

= prolonged arterial hypotension.

To monitor the potential of the donor, the central vein and
the radial artery were catheterized. Correction of hydroelec-



= MODS (sindromul insuficientei multiple de organe);

= hipotensiunea arteriala persistenta.

Pentru monitorizarea potentialului donator, a fost montata
o linie venoasa centralg, o linie arteriala (a. radiala). Compozi-
tia ionica a sangelui a fost mentinuta si corectata, la necesitate,
in functie de datele de laborator. Cel mai frecvent, au fost uti-
lizate solutiile de glucoza fara sodiu, pentru a evita sau a com-
bate hipernatremia. Pentru profilaxia diabetului insipid, s-a
administrat desmopresind intranazal. Terapia hormonala de
substitutie s-a efectuat cu metilprednizolon. Episoadele de hi-
perglicemie au fost contracarate prin perfuzarea intravenoasa
continua de insulina. Anemia a fost corectata prin transfuzie
de concentrat eritrocitar. Temperatura corpului s-a mentinut
stabila cu ajutorul solutiilor perfuzabile calde si a termofoa-
relor [3].

Rezultate

Din cei 48 de donatori marginali, 32 (66,7%) au fost consi-
derati ca fiind efectivi, dintre care 13 (40,6%) au fost barbati
si 19 (59,4%) - femei. Varsta donatorilor a variat de la 30 de
ani pana la 75 de ani, media de varsta fiind de 62,3+11,3 de
ani. Astfel, majoritatea donatorilor marginali - 34 de cazuri
(70,8%), au avut o varsta mai mare de 60 de ani.

Cauza principala a decesului donatorilor a constituit-o
boala cerebro-vasculara acuta - 46 de cazuri (97,9%). Con-
form datelor obtinute, moartea cerebrald a fost constatata,
mai frecvent, in randul femeilor (61,8% dintre cazuri).

De mentionat c3, in 14 (43,8%) cazuri de donatori efectivi
(9 barbati si 5 femei), s-a renuntat la prelevarea de ficat. Cau-
zele refuzului de prelevare a ficatului, in peste jumatate din ca-
zuri (60%), au fost hepatopatiile cronice avansate, dintre care
steatoza hepatica cu grad avansat (60% dintre cazuri) si ci-
roza hepatica (40% dintre cazuri). Steatoza hepatica si ciroza
hepatica s-au diagnosticat in urma examenului ultrasonogra-
fic abdominal (9 cazuri) si intraoperator (5 cazuri). In aceste
circumstante, au fost luate In consideratie si datele de labora-
tor (de exemplu, trombocitopenia, indexul protrombinic).

Cauzele declansatoare ale mortii cerebrale au fost hemo-
ragiile intracerebrale cu erupere in ventricole - 29 (56,8%)
de cazuri, ictusuri ischemice masive - 18 (35,3%) cazuri, tra-
umatisme cranio-cerebrale severe, Incompatibile cu viata - 4
(7,8%) cazuri.

Toti pacientii au beneficiat de tratament nechirurgical, pre-
scris In urma consultatiei comune a neurologului, neurochi-
rurgului, internistului si cardiologului [4]. Durata tratamentu-
lui pana la declararea mortii cerebrale a fost mai micad de 48 de
ore in 26 (51%) de cazuri, pana la 3 zile - In 19 (37,3%) cazuri,
mai mare de 4 zile - Tn 6 (11,8%) cazuri.

Referindu-ne la comorbiditatile diagnosticate, mentionam
predominarea patologiei cardiovasculare, pe prim plan fiind
plasata hipertensiunea arteriala de gradul III, cu risc aditional
inalt - la 43 (89,6%) dintre donatori, urmata de cardiopatia
ischemica - la 21 (43,6%) dintre donatori si fibrilatia atriala
permanenta - la 13 (27,1%) dintre donatori (Tabelul 2). Trata-
mentul comorbiditatilor a fost efectuat conform Protocoalelor
Clinice Nationale in vigoare [5]. Donatorii cu insuficienta cardi-
aca au fost mentinuti cu dobutamina si noradrenaling, pe langa

Managementul

trolyte balance was performed under the control of electro-
lytes in the blood with the preferred application of glucose
solutions without Na* ions to counteract hypernatremia. For
the prevention of diabetes insipidus, intranasal desmopressin
was applied. Hormone replacement therapy was performed
with methylprednisolone. Episodes of hyperglycaemia were
counteracted by insulin administration via continuous infu-
sion, anemia was corrected by erythrocyte concentrate sub-
stitution. Body temperature was maintained through heated
infusions and heat pumps with gradual increase of body tem-
perature [3].

Results

Of the 48 marginal donors, 32 (66.7%) were considered to
be effective, of whom 13 (40.6%) were men and 19 (59.4%)
were women. The donor age ranged from 30 to 75 years, the
mean age being 62.3+11.3 years, so most marginal donors -
34 cases (70.8%) were older than 60 years.

The main cause of donor death in 46 cases (97.9%) was
acute cerebrovascular disease. According to the data obtained,
brain death was recorded more frequently among women
(61.8% of cases).

It is worth mentioning that in 14 (43.8%) cases of effec-
tive donors, of which 9 men and 5 women, we decided not to
perform liver sampling. Causes of liver refusals in over half of
the cases (60%) were advanced chronic liver disease, of which
advanced hepatic steatosis - in 60% of cases and liver cir-
rhosis - in 40% of cases. Hepatic steatosis and liver cirrhosis
were diagnosed by abdominal ultrasound in 9 cases and in-
traoperatively in 5 cases. In these cases, laboratory tests (e.g.,
prothrombin index, platelet count etc.) were taken into con-
sideration.

The causes of brain death were intracerebral hemorrhage
with eruption in ventricles in 29 (56.8%) cases, massive isch-
emic strokes - in 18 (35.3%) cases, craniocerebral trauma in-
compatible with life - in 4 (7.8%) cases.

All patients were subjected to the non-surgical method of
treatment after neurologist and neurosurgeon consultation in
coordination with internists and cardiologists [4]. The dura-
tion of treatment until the brain death was less than 48 hours
in 26 (51%) cases, up to 3 days - in 19 (37.3%), more than 4
days - in 6 (11.8%) cases.

Regarding the comorbidities diagnosed, we mention the
predominance of cardiovascular diseases, third degree arte-
rial hypertension with high additional risk being ranked first
- 43 (89.6%) donors, followed by ischemic heart disease - 21
donors (43.6%) and permanent atrial fibrillation - 13 donors
(27.1%) (Table 2). Correction of concomitant diseases was
performed according to existing National Clinical Protocols
[5]. Donors with heart failure were maintained with dobuta-
mine and noradrenaline on a background of volumetric reple-
tion. It is worth mentioning that 6.25% of potential donors
were diagnosed with positive HBsAg, 2.1% of cases were HIV-
positive, which are absolute contraindication for organ dona-
tion.



Managementul

repletia volemica de mentinere. De mentionat ca 6,25% dintre
potentialii donatori au fost diagnosticati cu AgHBs pozitiv, 2,1%
- cu HIV pozitiv, cazuri cu contraindicatii absolute pentru dona-
rea de organe.

Tabelul 2. Comorbiditdtile donatorului in moarte cerebrala.

Comorbiditati anul 2014 anul 2015 anul 2016  Total (%)

Cardiopatie ischemica 6 (12,5%) 5(10,4%) 10 (20,8%) 21(43,6%)
HTA' gr. 111 14 (29,2%) 12 (25%) 17 (354%) 43 (89,6%)

Fibrilatie atriald 4 (8,3%) 3(63%) 6(12,5%) 13(27,1%)
DZ* insulinodependent 1 (2,1%) 1(21%) 5(10,4%) 2 (4,2%)
ICC* cu FE§ <40%) 0 0 3(6,3%) 3(6,3%)
Ciroza hepatica 0 2(42%) 3(6,3%) 5(10,4%)
BPOCT 2 (4,2%) 2(42%) 2(42%) 6 (12,5%)

Notda: - hipertensiune arteriald; *- diabet zaharat; #- insuficientd cardiaca
congestivi; 5- fractie de ejectie; - bronhopneumopatie obstructiva cronica.

Valorile medii + devierile standard ale parametrilor biochi-
mici principali, determinati in serul donatorilor, au constiuit:
creatinina - 113,28+31,43 umol/l, ALAT - 43,22+10,68 U/],
ASAT - 46,27+19,19 U/], y-GGTP - 79,43+61,38 U/1.

Complicatiile, care au fost inregistrate In mentinerea do-
natorului in moartea cerebrald, au fost: hipotensiune arteriala
tanzitorie - 43 (89,6%) de cazuri, hipokalemie - 24 (50%) de
cazuri, acidoza metabolica - 15 (31,3%) cazuri, diabet insipid
-13 (27,1%) cazuri, aritmii - 13 (27,1%) cazuri, asistolie -
1 caz (2,1%), poikilotermie - 1 caz (2,1%).

O durata de mentinere a donatorului In moarte cerebrala
de 24 de ore s-a inregistrat in 14 (29,2%) cazuri, 12 ore - In
11 (22,9%) cazuri, 224 de ore - in 23 (47,9%) de cazuri. Un
timp de asteptare a decizei familiei de 24 de ore s-a consta-
tat in 41 (85,3%) de cazuri, 10 ore - in 28 (58,3%) de cazuri,
3 ore -in 4 (8,3%) cazuri.

Refuzuri din partea familiei s-au inregistrat la 11 (22,9%)
donatori potentiali, iar In 2 (4,5%) cazuri nu a fost obtinut ac-
ceptul din partea medicinei legale. Prin urmare, acordul pen-
tru donare a fost obtinut in 34 (70,8%) de cazuri.

Echipa de transplantologi a fost prezenta in cel mai scurt
timp dupa decizia pozitiva a familiej, fiind, astfel, minimalizata
durata de mentinere a donatorului marginal in moarte cere-
brala, fapt ce a permis ca prelevarea de organe sa decurga pe
un fundal de stabilitate a functiilor. In rezultat, au fost preleva-
te 31 de organe (14 ficati, 17 rinichi), iar dupa transplantarea
lor nu a fost inregistrat niciun deces In randul recipientilor.

Discutii

Conform rezultatelor studiului, mentinerea donatorului
marginal In moarte cerebrald ofera rezultate certe. Acest tip
de donator reprezinta o rezerva imensa, cu un potential de-
ocamdatd, neexplorat. Donatorul marginal permite salvarea
multor vieti suplimentare din randul persoanelor care se afla
in asteptarea unui organ. Datele noastre sunt similare cu re-
zultatele raportate de Cameron A. si colegii (2006) [3].

Evaluarea contraindicatiilor relative pentru donare a de-
monstrat ca varsta, durata ventilarii pulmonare artificiale a
donatorului nu au avut un impact negativ in mentinerea do-
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Table 2. Comorbidities of the brain dead donors.

Comorbidities year 2014  year 2015 year 2016  Total (%)

Ischemic cardiopathy 6 (12.5%) 5(10.4%) 10 (20.8%) 21 (43.6%)
AHT* 111 degree 14 (29.2%) 12 (25%) 17 (35.4%) 43 (89.6%)

Atrial fibrilation 4(83%)  3(63%) 6(12.5%) 13 (27.1%)
DM# insulin-dependant 1 (2.1%) 1(2.1%) 5(104%) 2 (4.2%)
CHF* cu EF$ <40%) 0 0 3(6.3%) 3 (6.3%)
Liver cirrhosis 0 2 (42%) 3(6.3%) 5 (10.4%)
COPD 2(42%)  2(42%) 2(42%) 6 (12.5%)

Notd: *- arterial hypertension; *- diabetus mellitus; #~ congestive heart fai-
lure; $- ejection fraction; - chronic obstructive pulmonary disease..

The mean values with standard deviation of the main bio-
chemical parameters determined in the donor serum were:
creatinine 113.28+31.43 pmol/l, ALAT - 43.22+10.68 U/],
ASAT - 46.27£19.19 U/], y-GGTP - 79.43+61.38 U/1.

Complications that were recorded during donor mainte-
nance in brain death were presented by transient hypotension
in 43 (89.6%) cases, hypokalemia - in 24 (50%) cases, meta-
bolic acidosis - in 15 (31.3%) cases, insipid diabetes - in 13
cases (27.1%), arrhythmias - in 13 (27.1% ), asystole - in one
case (2.1%) and poikilothermia - in one case (2.1%).

The duration of donor maintenance in brain death less than
24 hours was recorded in 14 (29.2%) cases, up to 12 hours -
in 11 (22.9%) cases, greater than 24 hours - in 23 (47.9%)
cases. The waiting time of the family decision less than 24
hours was established in 41 (85.3%) cases, up to 10 hours - in
28 (58.3%) cases, less than 3 hours - in 4 (8.3 %) cases.

Family refusals were recorded in 11 (22.9%) potential do-
nors, and in 2 (4.5%) cases, no permission from forensic medi-
cine was obtained. Therefore, the donation agreement was ob-
tained in 34 (70.8%) cases.

The team of transplantologists was present as soon as pos-
sible after the positive decision of the family, thus minimizing
the donor’s maintenance period, which allowed the organ do-
nation procedure in the cerebral death to proceed without de-
stabilizing the donor. As a result, 31 organs (14 livers, 17 kid-
neys) were taken, and no post-transplant death was recorded
for the organ recipient.

Discussion

According to the results of the study, there are certain ad-
vantages in marginal brain-dead donor maintenance activi-
ties. This type of donor represents a colossal reserve, with an
unrevealed potential yet. This donors can save lives of patients
waiting for an organ. Our data being in agreement with the
research done by Cameron A. and colleagues (2006) [3].

The evaluation of the relative contraindications for dona-
tion showed that age, duration of the donor’s mechanical ven-
tilation did not have a negative impact on the maintenance of
the marginal donor. Also, comorbidities found in the donor di-
agnosed with brain death, such as third degree high additional
risk arterial hypertension, ischaemic heart disease did not
play an important role in decompensation of hemodynamic
status.



natorului marginal. De asemenea, comorbiditatile mentionate
ale donatorul in moarte cerebrala nu au avut vreun rol impor-
tant iIn decompensarea hemodinamicii.

In opinia noastra, mentinerea donatorului marginal cu de-
bit cardiac redus (fractia de ejectie sub 40%), cu fibrilatie atri-
ala permanentd, cu diabet zaharat insulino-dependent sau cu
ciroza hepatica trebuie sa fie cu o durata cat mai scurta posibil.

Este necesar de mentionat faptul ca dezvoltarea complica-
tiilor survenite in mentinerea donatorului marginal in moar-
te cerebrald este, practic, inevitabila, survenirea lor fiind in
stransa legatura cu particularitatile maladiei de baza si ale
comorbidititilor care au contribuit la decesul pacientului. in
acelasi timp, diminuarea si contracararea cat mai rapida a
complicatiilor frecvente, survenite in timpul mentinerei do-
natorului (acidoza metabolica, hipokaliemia, hipernatriemia,
diabetul insipid, paroxisme ale fibrilatiei arteriale, edemul
pulmonar, asistolia), in majoritatea absoluta a cazurilor, este
responsiva fatd de masurile terapeutice, fapt constatat in ca-
drul cercetarii de fata.

Concluzii

Donatorii marginali Tn moarte cerebrald, corect mentinuti,
reprezintd un suport considerabil in tacticile medicale de pre-
lungire a vietii pacientilor cu insuficienta de organ. De aici re-
iese necesitatea monitorizarii tintite a donatorilor marginali
aflati In moarte cerebrala, cu corectia imediata a instabilitatii
hemodinamice si dereglarilor metabolice.

Conduita donatorului marginal in moarte cerebrala va lua
in consideratie varsta, rezerva biologica de dupa decompensa-
rea comorbiditatilor cronice. Mentinerea stabilitatii hemodina-
mice, perfuziei si oxigenarii tisulare adecvate, compozitiei elec-
trolitice echilibrate, indicatorilor metabolici si a temperaturii
corporale se va face in baza unor obiective terapeutice tinta.

Totodatd, mentinerea donatorului marginal aflat In moarte
cerebrald necesita o abordare multidisciplinar3, efectuata de o
echipa bine antrenata, rolul principal fiind atribuit medicului
reanimatolog si medicului coordonator de transplant, fapt ce
va contribui la extinderea donarii de organe efective in Repu-
blica Moldova.
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Managementul

In our opinion, maintaining the marginal donor with a low
cardiac output (less than 40% ejection fraction) with perma-
nent atrial fibrillation, with insulin-requiring diabetes melli-
tus or with liver cirrhosis should be as short as possible.

It is worth mentioning that the development of complica-
tions in maintaining the marginal donor in brain death is often
inevitable, triggering them closely related to the particulari-
ties of the underlying disease and the comorbidities that have
contributed to the patient’s death. At the same time, the reduc-
tion and counteraction of the classical complications during
donor maintenance (metabolic acidosis, hypokalemia, hyper-
natremia, diabetes insipidus, paroxysms of arterial fibrilla-
tion, pulmonary edema and asystole) are a realistic goal in a
large majority of cases, as was proved in this research.

Conclusions

Properly maintained marginal brain-dead donors repre-
sent a considerable support in medical tactics to extend the
life of patients with organ failure. Therefore, it is necessary
to perform a targeted monitoring of marginal donors in brain
death with immediate correction of hemodynamic instability
and metabolic disturbances.

Perioperative management will take into account the do-
nor age reserves, the degree of decompensation of chronic
diseases. Hemodynamic stability, appropriate perfusion and
tissue oxygenation, electrolyte balance, body temperature and
metabolic indices should be maintained based on goal-direct-
ed therapeutical objectives.

At the same time, the maintenance of the marginal donor
in brain death requires a multidisciplinary approach by well-
trained staff, the main role being assigned to the reanima-
tologist and the transplant coordinating physician, which will
contribute to the expansion of effective organ donation in the
Republic of Moldova.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Cu toate ca In ultimii ani s-a inregistrat o crestere
exponentiald in cercetarea si intelegerea rolului aminoaci-
dului homocisteina ca factor potential de risc pentru diverse
patologii, dovezile acumulate sunt, deocamdatd, incomplete.

Ipoteza de cercetare

Identificarea homocisteinei in calitate de potential factor
de risc in sfera obstetricala in evidenta stiintifica publicata.

Noutatea adusa literaturii stiintifice din domeniu

Rolul homocisteinei ca potential factor de risc in dezvol-
tarea patologiei obstetricale nu este, deocamdatd, sufici-
ent elucidat. Opiniile cercetatorilor sunt controversate, iar
evidenta stiintifica - insuficientd. Sunt necesare studii pro-
spective, multicentrice, pe esantioane largi de paciente.

Rezumat

Introducere. Nivelul crescut al homocisteinei plasmati-
ce este considerat, in prezent, un factor de risc independent,
potential modificabil, pentru afectiunile vasculare periferice,
cerebrale si coronariene, pentru evenimentele trombotice, in-
clusiv, complicatiile obstetricale.

Material si metode. A fost studiata literatura stiintifica re-
feritoare la hiperhomocisteinemie si relatia ei cu sarcina. Arti-
colele au fost selectate din bazele de date PubMed si Springer

Link dupa cuvintele cheie: ,homocysteine’, ,vascular injury’,
Lthrombosis’, ,pregnancy’, ,miscarriage’, ,MTHFR C677T’, ,pla-
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What is not known yet, about the topic

Recent years have shown a dramatic increase in research
towards the better understanding of the notoriety of the
amino acid homocysteine, although the evidence are incom-
plete and many research questions remain unanswered.

Research hypothesis

Identification of homocysteine as a potential risk factor
in the sphere of obstetric in published scientific literature.

Article’s added novelty on this scientific topic

The studies were found to be insufficient, the authors’
opinion is unequal, which underlines the need for large pro-
spective studies on the validation of the role of homocystei-
ne in the development of obstetric disorders.

Abstract

Introduction. An elevated plasma homocysteine is consid-
ered, nowadays, an independent, potentially modifiable risk
factor for various forms of vascular disease including periph-
eral and cerebral vascular disease, coronary heart disease,
thrombosis, as well abnormal pregnancy outcomes.

Material and methods. Articles containing the keywords
“homocysteine’, “vascular injury’, “thrombosis’, “pregnancy’,
“miscarriage’;, “MTHFR C677T’, “placental abruption’, “pre-

eclampsia’, “polymorphism” were selected from the PubMed
and Springer Link databases.
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cental abruption’, “preeclampsia’, “polymorphism”. Informatia
este prezentata sub forma de sinteza narativa.

Rezultate. Exista motive biologice plauzibile ca nivelul
crescut al homocisteinei serice totale, deficitul de folati si ge-
notipul MTHFR 677TT, reprezinta potentiali factori de risc
pentru afectiunile mediate de insuficienta placentara, cum ar
fi preeclampsia, avortul spontan, decolarea de placenta, defec-
tele congenitale. Cu toate acestea, sunt necesare investigatii
suplimentare pentru a confirma constatarile date.

Concluzii. Sunt necesare studii prospective, multicentrice,
pe esantioane mari de paciente, care ar valida rolul homocis-
teinei in dezvoltarea patologiilor obstetricale.

Cuvinte cheie: homocisteina, leziune vasculara, tromboza,
sarcina, polimorfism, MTHFR, avort spontan recurent.

Introducere

in ultimele decenii ale secolului al XX-lea, se contureazi
faptul ca aminoacidul homocisteina reprezinta un important
factor de risc in patologiile vasculare, patologiile geriatrice,
precum si in alte procese fundamentale ale biologiei si medi-
cinei [1]. Homocisteina este un produs intermediar in meta-
bolismul metioninei. Homocisteina este metabolizata pe doua
cai: remetilare, prin care se regenereaza metionina si transsul-
furare, prin care degradeaza pana la cisteina si, apoi, taurina.
in esentd, acest metabolit intermediar - homocisteina - se afla
intr-un punct metabolic critic si tocmai de aceea, direct sau
indirect, influenteaza metabolismul compusilor metabolici
metilici si cu sulf in organism [2, 3].

Cresterea concentratiei homocisteinei serice este corelata
cu cresterea semnificativa a riscului dezvoltarii si aparitiei bo-
lii arteriale coronariene, bolii vasculare periferice, bolii oclu-
zive cerebrale si retiniene, precum si a infarctului miocardic
[2]. Hiperhomocisteinemia reprezinta un factor de risc inde-
pendent pentru ateroscleroza si aterotromboza [4]. Evidente
experimentale atesta faptul ca inclinatia aterogenica, atribuita
hiperhomocisteinemiei, rezulta din lezarea endoteliului si dis-
functia endoteliald, urmata de activare plachetara cu formare
de trombus [2, 5].

Recent, cresterea nivelului homocisteinei plasmatice a fost
corelat cu cresterea semnificativa a riscului aparitiei compli-
catiilor obstetricale, asa ca eclampsia, preeclampsia, naste-
rea prematurd, avortul spontan recurent, retardul dezvolta-
rii intrauterine al fatului si decolarea prematura a placentei
normal inserate [6, 7]. Datele multiplelor studii au confirmat,
deja, unele ipoteze si au respins altele. Din aceste motive, in
lucrarea de fatda ne-am propus sa oferim o informatie actuala
si o analiza sistematizatd a literaturii referitoare la impactul
homocisteinei in timpul sarcinii.

Material si metode

Pentru realizarea obiectivului trasat, a fost efectuata cauta-
rea publicatiilor stiintifice din bazele de date PubMed si Sprin-

”

ger Link dupa cuvintele cheie ,homocysteine’, ,vascular injury’,
Lthrombosis’, ,pregnancy’, ,miscarriage’, ,MTHFR’, ,placental
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abruption’, ,preeclampsia’, ,polymorphism”. Pentru selectarea

Hiperhomocisteinemia si patologia obstetricald

Results. There are biologically plausible reasons that in-
creased total homocysteine, folate deficiency, and MTHFR
677TT genotype are probable risk factors for placenta-medi-
ated diseases, such as preeclampsia, spontaneous abortion,
placental abruption birth defects. However, further investiga-
tions are needed to confirm these findings and guide preven-
tative and therapeutic research

Conclusions. The results underline the need for large pro-
spective studies on the role of homocysteine on the validation
of the role of homocysteine in the development of obstetric
disorders.

Key words: homocysteine, vascular injury, thrombosis,
pregnancy, polymorphism, MTHFR, miscarriage.

Introduction

In the last decades of the 20th century the amino acid ho-
mocysteine has achieved the status of an important risk factor
in vascular disease, diseases of aging, and other fundamental
processes in biology and medicine [1]. Homocysteine is an in-
termediate metabolite of methionine metabolism and is itself
metabolized by two pathways: the remethylation pathway,
which regenerates methionine, and the transsulfuration path-
way, which degrades homocysteine into cysteine and then tau-
rine. In essence, the intermediate metabolite homocysteine is
located at a critical metabolic crossroad, and therefore both
directly and indirectly impacts all methyl and sulfur group me-
tabolism in the body [2, 3].

Increased blood levels of homocysteine are correlated with
significantly increased risk of coronary artery disease, periph-
eral occlusive disease, cerebral occlusive disease, retinal vas-
cular occlusion and myocardial infarction [2]. Homocysteine
is known as an independent risk factor for atherosclerosis and
atherothrombotic events [4]. Experimental evidence indicates
that atherogenic effect of hyperhomocysteinemia results from
endothelial cell injury and endothelial dysfunction, followed
by platelet activation and thrombus formation [2, 5].

Recently, associations have been observed between abnor-
mally high plasma homocysteine concentrations and abnor-
mal pregnancy outcomes, such as eclampsia, preeclampsia,
preterm delivery, recurrent early pregnancy loss, intrauterine
growth retardation, and placental abruption [6, 7]. The data
of multiple studies have already confirmed some hypotheses
and contradicted the others. Therefore, the aim of this study
was to present the current information and to perform a sys-
tematized literature analysis related to homocysteine impact
during pregnancy.

Material and methods

In order to achieve the given objective, the search of sci-
entific publications was performed by keywords: “homo-
cysteine’, “vascular injury’, “thrombosis’, “pregnancy’, “mis-
carriage’, “MTHFR’, “placental abruption’, “preeclampsia”
“polymorphism” in the PubMed and Springer Link online da-

tabases. For advanced selection of literature sources, the fol-
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avansata a surselor bibliografice, au fost aplicate urmatoarele
filtre: lucrarile publicate pana in decembrie 2016, articole in
limba engleza. Au fost selectate articole originale de cercetare
(efectuate 1n conditii clinice, experimentale si in vitro), de tip
metaanaliza si reviste sistematizate de literatura.

Dupa examinarea titlurilor articolelor obtinute, au fost se-
lectate doar lucrarile care contineau informatii relevante des-
pre hiperhomocisteinemie si interconexiunea ei cu sarcina. De
asemenea, a fost studiata bibliografia articolelor selectate, cu
scopul de a gasi alte surse relevante scopului trasat. Informatia
a fost sistematizatd, evidentiind principalele aspecte ale vizi-
unii contemporane asupra metabolismului homocisteinei si
metioninei, mecanismele leziunii vaselor sanguine si compli-
catiile obstetricale. La necesitate, pentru precizarea unor no-
tiuni, au fost consultate surse aditionale de informatie. Publi-
catiile duplicate, publicatiile care nu au corespuns cu scopul
lucrarii si care nu au fost accesibile pentru vizionare, au fost
excluse din lista publicatiilor generate de motorul de cautare.

Rezultate

In rezultatul prelucrarii informatiei in bazele de date Pub-
Med si Springer Link conform criteriilor cautarii, au fost gasite
1167 de articole care abordeaza tematica hiperhomocisteine-
miei, inclusiv, impactul ei in sarcina. Dupa analiza primara a
titlurilor, 568 de articole au fost calificate eventual relevante
pentru sinteza datad. Dupa trecerea lor repetatd in revistd, au
fost selectate, n cele din urma, 113 publicatii relevante sco-
pului trasat. In bibliografia finala a lucririi au intrat 51 de pu-
blicatii.

Metabolisnul metioninei si homocisteinei

Homocisteina este un aminoacid care contine sulf, un pro-
dus intermediar in metabolismul normal al metioninei [8, 9].
Metionina este un aminoacid esential, prezent in dieta natura-
1a. Fiind metabolizata in ciclul metioninei, furnizeaza grupul
metil (o unitate de carbon) pentru reactiile de transmetilare
[8, 10].

in ciclul metioninei, metionina este metabolizatd la S-
adenozil-metionind (SAM), Intr-o reactie catalizata de ATP
si enzima metionin adenozil-transferaza [11]. SAM repre-
zintd un donor de grupari metil iIn numeroase reactii, prin-
tre care metilarea ADN-ului, histonelor si a altor proteine,
neurotransmitatorilor, fosfolipidelor si sinteza creatinei [11,
12]. Aceste reactii de metilare joaca un rol important in dez-
voltarea, expresia genelor si stabilitatea genomica [13].

in reactia de demetilare, SAM este convertit in S-adenozil-
homocisteind (SAH) [10, 14]. SAH este reversibil hidrolizat in
homocisteina si adenozina de catre enzima SAH hidrolaza [10,
11]. in acest moment, homocisteina este situata intr-un punct
de ramificare metabolica si poate fi degradata ireversibil in
cisteina, prin intermediul reactiei de transsulfurare, fie con-
vertitd inapoi la metionina, prin reactia de remetilare [10, 15].

Homocisteina este remetilatd la metionind prin reactia de
remetilare, catalizata de enzima metionin-sintaza (MTR) silea-
ga ciclul folatului cu metabolismul homocisteinei [16]. Aceasta
cale utilizeaza folat coenzimele (ciclul folatului) pentru tran-
sferul gruparii metil, necesar sintezei metioninei [11]. Remeti-
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lowing filters were applied: articles published by December
2016, articles in English. Original research articles were selec-
ted (conducted in clinical, experimental and in vitro conditi-
ons), meta-analysis type and systematized literature reviews.

After examining the titles of the obtained articles, only
articles that contained relevant information regarding hyper-
homocysteinemia and its interconnection with the pregnancy
were selected. The bibliography of selected articles was ana-
lyzed too, in order to find other articles, relevant to the inten-
ded purpose. Information was systematized, highlighting the
main aspects of contemporary vision on homocysteine and
methionine metabolism, mechanisms of blood vessel injury
and pregnancy outcomes. To clarify some notions and facts,
additional sources of information were consulted. Duplicate
publication, the articles that did not correspond to the pur-
pose of the work and publications that were not accessible for
viewing were excluded from the list of publications generated
by search engine.

Results

As a result of information processing in PubMed and
Springer Link online databases according to search criteria,
1167 articles were found which approach the topic of hyper-
homocysteinemia, including its impact on pregnancy. After
having analyzed the titles, 568 articles were classified as pos-
sibly relevant to the given review theme. At the end, 113 rel-
evant publications were selected. The final references consist
of 51 publications.

Methionine and homocysteine metabolism

Homocysteine is a sulfur-containing intermediate product
in the normal metabolism of methionine [8, 9]. Methionine is
an essential amino acid that is derived primarily from the diet.
It is metabolized in the methionine cycle that functions to pro-
vide one carbon methyl unit for transmethylation reactions [8,
10].

In the methionine cycle, methionine is metabolized to S-
adenosylmethionine (SAM), in a reaction catalyzed by ATP and
the enzyme methionine adenosyltransferase [11]. SAM acts as
the methyl donor in many reactions, including the methylation
of DNA, histones and other proteins, neurotransmitters, and
phospholipids, and the synthesis of creatine [11, 12]. These
methylation reactions play important roles in development,
gene expression, and genomic stability [13]

In the demethylation reaction SAM leads to the formation
of S - adenosylhomocysteine (SAH) [10, 14]. SAH is then re-
versibly hydrolyzed by SAH hydrolase yielding adenosine and
homocysteine [10, 11]. At this point, homocysteine is located
at a metabolic branch point and can either be irreversibly de-
graded to cysteine via the transsulfuration pathway, or con-
served by remethylation back to methionine [10, 15].

Homocysteine remethylation to methionine is catalyzed
by the methionine synthase enzyme (MTR) and links the fo-
late cycle with homocysteine metabolism [16]. This pathway
utilizes a folate coenzyme system (the folate cycle) to provide
new methyl groups to regenerate methionine [11]. Homo-
cysteine remethylation occurs by receiving the methyl group



larea homocisteinei se deruleaza, primind gruparea metil din
5-metilterahidrofolat (5-MTHF). La rindul lui, 5-MTHF este
produs din 5,10-metilentetrahidrofolat (5,10-MTHF) de catre
enzima 5,10-metilentetrahidrofolat reductaza (MTHFR), care
utilizeaza FAD (forma activa de vitamina B,) in calitate de co-
factor [8, 11]. Gruparea metil din 5-MTHF este transferata prin
intermediul vitaminei B ,la homocisteina, in reactia catalizata
de MTR cu producerea de tetrahidrofolat (THF) si regenerarea
metioninei. THF este, apoi, reciclat la 5,10-MTHF in prezenta
serinei si vitaminei B, prin enzima serin-hidroximetil-transfe-
raza (SHMT) [15]. Astfel, enzima MTR foloseste vitamina B,,
(cobalamind), in calitate de cofactor si 5-MTHF ca donor de
grup metil [10].

MTR necesitd cobalamina (Cbl), in calitate de cofactor
si complexul rezultat Cbl(I)MTR leaga gruparea metil din
5-MTHF pentru a forma complexul metil Cbl(III)MTR. Dupa
transferul grupului metil catre homocisteina, complexul Cbl(I)
MTR este reformat si poate accepta o alta grupare metil din
5-MTHF. In aceastd reactie, cofactorul Cbl(I) este oxidat la
CbI(II), care inactiveaza complexul Cbl(I[)MTR. Enzima meti-
onin-sintaza-reductaza (MTRR) reactiveaza complexul Cbl(II)
MTR prin metilarea reductiva, folosind SAM ca donor de grup
metil [17]. Aceasta cale este larg raspandita in toate tesuturile,
in special, in ficat si rinichi [10], cu exceptia eritrocitelor [10,
15]. Activitatea eficientd a acestei reactii necesita o cantitate
adecvata de acid folic si enzima MTHFR [10].

Alternativ, in ficat si rinichi, homocisteina poate fi, de ase-
menea, convertita Tnapoi la metionina intr-o reactie cataliza-
td de enzima betain-homocistein-metil-transferaza (BHMT),
care catalizeaza transferul de grup metil de la betaina la ho-
mocisteind, pentru a genera metionina si dimetilglicing, reac-
tia fiind folat-independenta [15, 18].

Reactia de transsulfurare consta in degradarea ireversi-
bila a homocisteinei la cisteina [3, 11]. Reactia este facilita-
td de actiunea a doud enzime, dependente de vitamina B, n
calitate de cofactor: enzima cistationin (-sintetaza (CBS) si
enzima cistationin-y-liaza (CSE) [10]. CBS catalizeaza conden-
sarea homocisteinei si serinei pentru a forma cistationina si
CSE catalizeazd, ulterior, hidroliza cistationinei la cisteina si
a-cetobutirat [10, 11]. Aceasta cale se produce exclusiv in fi-
cat, rinichi, intestinul subtire si pancreas, si nu se gaseste in
celulele cardiovasculare si alte tesuturi umane [10].

In conditii fiziologice si metabolice normale, cele doui cii se
afla Intr-un echilibru strict, lucrand sinergic pentru a mentine
niveluri scazute ale concentratiei intracelulare si tisulare de
homocisteina [10]. SAM joaca un rol central in reglarea meta-
bolismului homocisteinei, prin coordonarea si directionarea
homocisteinei cdtre reactia de transsulfurare sau remetilare;
este un inhibitor alosteric al enzimei MTHFR si un activator al
enzimei CBS [11]. Cand nivelurile SAM sunt adecvate pentru a
sustine cererea de metilare, partitionarea homocisteinei intre
cele douad cai metabolice este aproximativ egala [15].

Nivelul plasmatic al homocisteinei si hiperhomocisteinemia
Homocisteina este prezenta in plasma umana in diferite
forme si diferite proportii [9, 10, 19]. Homocisteina serica to-
tald, prin urmare, este suma tuturor formelor de homocisteina
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from 5-methyltetrahydrofolate (5-MTHF). It is produced from
5,10-methylenetetrahydrofolate (5,10-MTHF) by the enzyme
5,10-methylenetetrahydrofolate reductase (MTHFR), which
uses FAD (the active form of vitamin B2) as cofactor [8, 11].
The methyl group from 5-MTHF is transferred via vitamin B,
to homocysteine, in a reaction catalyzed by MTR with produc-
tion of tetrahydrofolate (THF) and regenerating methionine.
THF is then recycled to 5,10-MTHF in the presence of serine
and vitamin B, by the enzyme serine hydroxymethyltransfer-
ase (SHMT) [15]. MTR uses cofactor vitamin B,, (cobalamin)
and 5-MTHF as the methyl donor [10].

MTR requires cobalamin (Cbl) as a cofactor, and the result-
ing complex Cbl(I)MTR, binds the methyl group of 5-MTHF to
form methyl Cbl(III)MTR. Upon transfer of the methyl group
to homocysteine, Cbl(I)MTR is reformed, which can accept an-
other methyl group from 5-MTHE. Cbl(I) can also be oxidized
to Cbl(II), which results in an inactive Cbl(I[)MTR complex.
Methionine synthase reductase (MTRR) reactivates the Cbl(II)
MTR complex by reductive methylation, using SAM as a methyl
donor [17]. This pathway is widely distributed in all tissues,
with greater activity in the human liver and kidney [10], ex-
cept red blood cells [10, 15]. The efficient activity of this path-
way requires an adequate supply of folic acid and the enzyme
MTHFR [10].

Alternatively, homocysteine in liver and kidney can also
be converted back to methionine via the folate - indepen-
dent betaine-homocysteine methyltransferase (BHMT), which
catalyzes the transfer of one of the methyl groups of betaine
to homocysteine to generate methionine and dimethylglycine
[15,18].

In the transsulfuration pathway homocysteine is irrevers-
ibly degraded to cysteine [3, 11]. Transsulphuration is facili-
tated by the action of two vitamin B, - dependent enzymes:
cystathionine B-synthase (CBS) and cystathionine y-lyase
(CSE) [10]. CBS catalyzes the condensation of homocysteine
and serine to cystathionine and CSE subsequently catalyzes
the hydrolysis of cystathionine to cysteine and a-ketobutyrate
[10, 11]. This pathway occurs exclusively in the liver, kidney,
small intestine, and pancreas and is not found in human car-
diovascular cells and tissues [10].

Under normal physiological and metabolic conditions, the
two pathways are under strict balance, working synergisti-
cally to maintain low levels of intracellular and tissue con-
centration of homocysteine [10]. SAM plays a central role in
the regulation of homocysteine metabolism, by coordinating
the fate of homocysteine towards remethylation or transsul-
furation pathways; it is an allosteric inhibitor of MTHFR and
an activator of CBS activity [11]. When the levels of SAM are
adequate to sustain methylation demand, the partitioning of
homocysteine between both metabolic pathways is approxi-
mately equal [15].

Plasma homocysteine levels and hyperhomocysteinemia

Homocysteine exists in the human plasma in various for-
ms in different proportions [9, 10, 19]. Total homocysteine,
therefore, is the total sum of all forms of homocysteine that
exist in plasma or serum [20]. Human plasma contains both
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care existd In plasma sau ser [20]. Plasma umana contine atat
specii reduse, cat si oxidate de homocisteina. Forma oxidata a
homocisteinei cuprinde, de obicei, 98-99% din homocisteina
serica totald, din care, In 70-80% homocisteina circula lega-
ta de proteina [16, 20]. Aproximativ 25% din homocisteina
se leaga cu ea Insdsi pentru a forma dimer de homocistina,
in timp ce restul (<5%) se leaga cu alti tioli, inclusiv, cistei-
na, pentru a forma disulfuri mixte homocisteina-cisteina [10].
Concentratia homocisteinei libere (forma redusd) in plasma
este foarte mica si reprezinta mai putin de 2% din homociste-
ina serica totala [10, 19].

in stare de repaus alimentar, concentratiile homocisteinei
sericie totale sunt cuprinse intre 5 si 12 pmol/1 [9, 21]. Valori
mai mari de acest interval definesc hiperhomocisteinemia,
care este clasificatd in: moderata (15-30 pmol/1), intermedia-
ra (30-100 pmol/1) si severa (>100 umol/1) [9, 10, 20].

Factorii majori determinanti ai concentratiei de homo-
cisteina au fost studiati pe larg de multi cercetatori si includ
factori genetici, stilul de viata si dieta deficitara [9, 10, 19,
20]. Exista o interactiune complexa intre multipli factori ge-
netici, metabolici, precum si de mediu, care trebuie sa ramana
in echilibru pentru a mentine un nivel scazut de homocistei-
nd. O combinatie unica sau modificari ale acestor factori pot
influenta, in mare masura, homocisteina serica totala [10, 16].
Exista doua stari majore care au fost intensiv studiate pentru
a explica dezvoltarea hiperhomocisteinemiei: factorii genetici
si deficienta de vitamine [9, 10].

Defectele genetice In enzimele responsabile de metaboli-
zarea homocisteinei: MTR, MTHFR, MTRR si CBS sunt capabile
sa produca creseterea severd a concentratiei de homocisteina,
iar severitatea depinde de locul mutatiilor genice [10].

Cea mai comuna si studiata este mutatia genei MTHFR, pro-
dusa prin substituirea citozinei (C) (alela normald) de timina
(T) (alela mutanta) in pozitia 677 (677C—T), care converteste
in loc de alaning, valina [22]. Mutatia homozigotd a genei
MTHFR in pozitia 677 (T/T) conduce la o enzima cu stabilitate
redusa si activitate specifica si produce o proteina termolabila
[22, 23]. Statusul homozigot al acestei mutatii este asociat cu
hiperhomocisteinemie, de asemenea, si statusul heterozigot,
dar 1n randul pacientilor cu aport scazut de acid folic. Se ra-
porteazd o incidenta de 5-25% in populatie a statusului homo-
zigot pentru aceastda mutatie, iar statusul heterozigot este in-
talnit cu o frecventa de 50% [13, 24]. Al doilea cel mai studiat
polimorfism al genei MTHFR este A1298C. Acest polimorfism
a fost asociat cu o activitate enzimatica scazuta. Este o muta-
tie in care adenina este inlocuita cu citozina in pozitia 1298
a exonului 7 a genei MTHFR, iar codonul rezultat va codifica
in loc de alanina glutamina si, prin urmare, reduce activitatea
enzimaticd, care este mai pronuntata in statusul homozigot
decat in cel heterozigot [23]. Statusul homozigot pentru MTH-
FR interfereaza cu regenerarea metioninei datorita scaderii
disponibilitatii donorului de grup metil MTHF, ceea ce condu-
ce la cresterea homocisteinei intracelular si hiperhomocistei-
nemie [11, 25]. Deficienta enzimei MTHFR este, de asemenea,
frecvent asociata cu concentratii inadecvate de folati [10].

Enzima MTR este responsabila pentru regenerarea meti-
oninei din homocisteind. Activitatea redusa a enzimei MTR
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reduced and oxidized species of homocysteine. The oxidized
form of homocysteine usually comprise 98-99% of total plas-
ma homocysteine in human plasma, 70-80% of which is pro-
tein-bound [16, 20]. Approximately 25% of the homocysteine
binds with itself to form the dimer homocystine, whereas the
remainder (<5%) binds with other thiols, including cysteine,
to form a homocysteine - cysteine disulfides mix [10]. The
concentration of free homocysteine (reduced form) in plasma
is very low and accounts for less than 2% of total plasma ho-
mocysteine [10, 19].

In the fasting state, normal plasma levels of homocysteine
are between 5 and 12 umol/1 [9, 21]. Values above this range
define hyperhomocysteinemia, which can be classified into
mild (15-30 pmol/I), intermediate (30-100 pmol/1) and se-
vere (>100 umol/1) hyperhomocysteinemia [9, 10, 20].

The major determinants of homocysteine levels have been
extensively reviewed by many authors and include genetic, di-
etary and lifestyle factors [9, 10, 19, 20]. There is a complex
interaction between multiple genetic, metabolic, and environ-
mental factors that must remain in balance to keep homocys-
teine levels low. A single or combination of changes in these
factors can greatly influence an increase in total serum homo-
cysteine [10, 16]. There are two major disorders that have been
heavily studied that explain the development of hyperhomo-
cysteinemia: genetic factors and vitamin deficiency [9, 10].

Genetic abnormalities in the enzymes responsible for ho-
mocysteine metabolism: MS, MTHFR, MTRR and CBS, are able
to produce a more severe elevation in tHcy levels, and the se-
verity is dependent on the site of the gene mutations [10].

The most common and studied MTHFR gene mutation is
produced by the substitution of cytosine (C) (normal allele)
by thymine (T) (mutated allele) at nucleotide 677 (677C—T),
which converts an alanine residue to a valine [22]. A homo-
zygosity mutation of the gene encoding MTHFR (T/T) pro-
duces a thermolabile variant that results in an enzyme with
reduced stability and specific activity [22, 23]. Homozygosity
is associated with hyperhomocysteinemia, and also heterozy-
gosity among patients with low folate intake. Depending on
the population, anywhere from 5% to 25% are homozygous
and up to 50% heterozygous for this polymorphism [13, 24].
A second polymorphism in MTHFR A1298C) has also received
much attention. This polymorphism has been associated with
a decreased enzyme activity. The adenine to cytosine substitu-
tion at nucleotide 1298 in exon 7 of MTHFR gene leads to the
substitution of glutamic acid by alanine residue, and therefore,
reduces its enzymatic activity, which is more pronounced in
the homozygous than the heterozygous state [23]. A homo-
zygous deficiency in MTHFR interferes with regeneration of
methionine due to decreased availability of the methyl donor
MTHE, resulting in an increased intracellular homocysteine
level and hyperhomocysteinemia [11, 25]. MTHFR deficiency
is also commonly associated with impaired folate status [10].

MTR is responsible for the regeneration of methionine
from homocysteine. Diminished activity of MTR due to a ge-
netic abnormality impairs the remethylation of homocysteine
and increases the intracellular homocysteine levels by SAM



din cauza defectelor genetice afecteaza reactia de remetilare
a homocisteinei si creste concentratia homocisteinei intrace-
lulare prin mecanismul SAM dependent [10]. in acelasi timp,
MTR si MTRR sunt enzime critice, responsabile de biosinteza
metioninei. Cel mai frecvent polimorfism in gena MTR este
A2756G, care determina schimbarea de aminoacizi, astfel va
codifica in loc de acid aspartic glicina; a fost demonstrata con-
tributia la alterarea concentratiilor plasmatice de homociste-
ina si acid folic [26]. Polimorfismul identificat recent in gena
MTRR (66A—G) implica substitutia aminoacidului izoleucina
cu metionina [27].

Deficitul enzimei CBS este cea mai frecventa cauza geneti-
ca a hiperhomocisteinemiei severe ereditare si este conside-
ratd o boala rar3, recisiv autosomala [10]. Pacientii cu deficit
de CBS prezintd hiperhomocisteinemie severa si homocisti-
nurie, si dezvolta complicatii vasculare grave precoce [15].

Concentratiile plasmatice de acid folic, vitamina B, si vi-
tamind B, suntinvers proportionale cu concentratia de homo-
cisteind serica totald [28, 29], iar aportul insuficient de acid
folic si vitamind B, ducla scaderea concentratiilor plasmatice
ale ambelor vitamine si cresterea homocisteinei serice totale
[29]. Nivelul ridicat de homocisteina este considerat un indi-
cator functional de deficit de acid folic si vitamina B, , care re-
zulta din incapacitatea folatilor de a dona gruparea metil ne-
cesara pentru a converti homocisteina la metionina [29, 30].
in 2005, the Third National Health and Nutrition Examination
Survey (NHANES III) a evaluat relatia dintre homocisteina se-
rica si folatul seric sau eritrocitar si nivelul seric al vitaminei
B,, si a identificat urmatoarele valori de departajare pentru
deficitul de acid folic si vitamina B, ,, sub care concentratia de
homocisteina incepe sa creasca. Astfel, valorile folatului seric
<10 nmol/l, folatului eritrocitar <340 nmol/I si vitaminei B, ,
<150 pmol/l determina elevarea concentratiei homocisteinei
serice [29, 30].

Hiperhomocisteinemia si complicatiile vasculare
Metabolismul homocisteinei se bazeaza, exclusiv, pe reac-
tia de remetilare, dependenta de acidul folic si vitamina B,
deoarece, pana in prezent, nu a fost demonstrata existenta
reactiei de transsulfurare in celulele endoteliale vasculare.
Din cauza absentei degradarii ireversibile a homocisteinei la
cisteing, sinteza homocisteinei poate depasi rapid exportul
celular, avand drept rezultat un prejudiciu celular specific,
pand la moarte celulara. Comparativ cu alte sisteme de or-
gane, sistemul cardiovascular, prin urmare, este deosebit de
sensibil la niveluri ridicate de homocisteina [9].
Hiperhomocisteinemia poate altera morfologia vascularg,
stimula inflamatia, activa endoteliul si cascada de coagulare a
sangelui, si inhiba fibrinoliza. Ca rezultat, hiperhomocisteine-
mia este asociata cu pierderea functiei antitrombotice a en-
doteliului vascular si inducerea unui mediu procoagulant [9,
31]. Steed M. si colab. (2011) considera ca trei factori: stresul
oxidativ, disfunctia endoteliald si remodelarea vasculara sunt
principalele mecanisme patologice care stau la baza dezvolta-
rii bolii vasculare mediate de homocisteina [10].
Hiperhomocistinemia este consideratd, in prezent, un fac-
tor slab protrombotic [32]. S-a demonstrat rolul protrombo-
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- dependent mechanisms [10]. At the same time, MTR and
MTRR are critical enzymes responsible for the biosynthesis of
methionine. The common polymorphism MTR A2756G results
in an amino acid change of aspartate to glycine, and has been
demonstrated to contribute to alterations in the plasma levels
of homocysteine and folate [26]. A common MTRR polymor-
phism (66 A—G) substitution specifying an isoleucine to me-
thionine substitution was recently identified [27].

CBS deficiency is the most common genetic and identifi-
able cause of severe hereditary hyperhomocysteinemia and is
considered a rare recessive autosomal disease [10]. CBS defi-
cient patients have severe hyperhomocysteinemia and homo-
cystinuria, and develop premature serious vascular complica-
tions [15].

Plasma levels of folic acid, vitamin B, and vitamin B, are
inversely related to tHcy concentration [28, 29] and inad-
equate intake of folate and vitamin B,, leads to low serum or
plasma concentrations of both vitamins, and elevated plasma
homocysteine [29]. High levels of circulating homocysteine
are considered a functional indicator of folate and vitamin B,
deficiency and results from the inability of folate to donate the
methyl group necessary to convert homocysteine to methio-
nine [29, 30]. In 2005, the Third National Health and Nutrition
Examination Survey (NHANES III) assessed the relationship
between homocysteine and plasma or red blood cell folate and
vitamin B, , and identified the cut-off for folate and vitamin B ,
deficiency at the folate and vitamin B , concentrations below
which homocysteine concentrations start to rise. The serum/
plasma folate level <10 nmol/], the red blood cell folate level
<340 nmol/l and plasma vitamin B, level <150 pmol/l cause
elevation of serum homocysteine concentrations [29, 30].

Hyperhomocysteinemia and vascular damage
Homocysteine metabolism relies exclusively on folate and
vitamin B, dependent remethylation reaction since no trans-
sulfuration has to date been demonstrated in endothelial cells
of human blood vessels. Because of the absence of irreversible
breakdown of homocysteine to cysteine, homocysteine syn-
thesis may rapidly exceed cell export, resulting in specific cell
injury to the point of cell death. Compared with other organ
systems, the cardiovascular system is therefore particularly
sensitive to elevated homocysteine levels [9].
Hyperhomocysteinemia may alter vascular morphology,
stimulate inflammation, activate the endothelium and the
blood clotting cascade, and inhibit fibrinolysis. As a result,
hyperhomocysteinemia is associated with loss of endothe-
lial antithrombotic function and induction of a procoagulant
environment [9, 31]. Steed M. et al. (2011) believe that three
factors: oxidative stress, endothelial dysfunction, and vascular
remodeling are the primary pathological mechanisms under-
lying homocysteine-mediated vascular diseases [10].
Hyperhomocysteinemia is currently considered a rela-
tively weak prothrombotic factor [32]. Rapidly accumulating
evidence links elevated homocysteine levels to thrombosis via
several mechanisms, such as increased tissue factor expres-
sion, attenuated anticoagulant processes, enhanced platelet
reactivity, increased thrombin generation, augmented factor V
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gen al homocisteinei prin mai multe mecanisme, cum ar fi:
expresia crescutd a factorului tisular, atenuarea proceselor
anticoagulante, favorizarea agregarii plachetare, generarea
crescutd de trombing, activitatea factorului V, potentialul fi-
brinolitic deficitar si dezvoltarea leziunilor endoteliale, in-
clusiv, disfunctia endoteliala [5, 33, 34]. Mecanismele mole-
culare care stau la baza complicatiilor trombotice produse
de homocisteind sunt incomplet intelese si implica stresul
oxidativ, hipometilarea ADN-ului, asociata cu un efect proin-
flamator [32].

Homocisteina si sarcina

Perturbarea metabolizarii homocisteinei a fost asociata
cu o serie de stari patologice, in special, cu tulburarile neu-
rologice, anomaliile congenitale, disfunctia hepatica si rena-
13, cancerul si bolile cardiovasculare. Descoperirea precum
ca hiperhomocistinemia poate fi, de asemenea, responsabila
pentru aparitia mai multor complicatii obstetricale, este una
recenta. Studiile din acest domeniu sunt, deocamdata, putine
si efectuate pe un numar mic de pacienti. Cu toate acestea,
este evident faptul ca hiperhomocisteinemia este asociata cu
avortul spontan recurent, preeclampsia, decolarea prematura
a placentei normal inserate, evenimente tromboembolice, de-
fecte ale tubului neural, restrictia de crestere intrauterina si
moartea intrauterina a fatului.

Femeile insarcinate prezinta valori ale homocisteinei se-
rice totale mai mici decat Tnafara perioadei de sarcina [21].
Concentratia medie a homocisteinei la femeile gravide este de
5-6 pmol/], iar concentratii >10 umol/l sunt rareori obser-
vate. Vollset S. si colab. (2000) sugereaza ca nivelul plasma-
tic al homocisteinei >10 pmol/l este responsabil de aparitia
complicatiilor in sarcina [6]. Si in cazul femeilor de varsta re-
productivd, homocisteina serica totala este influentata de sta-
tutul seric al acidului folic si vitamina B,, [21]. Andresson A.
si colab. (1992) au determinat ca niveluri scazute de homo-
cisteind pot fi identificate al doilea trimestru de sarcing, cu
o crestere relativa, de la 32 de sdaptamani de gestatie si pana
la termen. O revenire la concentratiile normale sunt obser-
vate dupa 2-4 zile postpartum [36]. Scidderea homocisteinei
nu pare a fi influentata de nivelul estrogenilor sau progeste-
ronului. Hemodilutia si rata sporita a reactiei de remetilare a
homocistinei, datorita cererilor crescute de metionina de ca-
tre fat, ar putea contribui la valorile reduse ale homocisteinei
in timpul sarcinii [21, 29]. Suplimentarea cu acid folic poate
reduce si mai mult concentratia totala de homocisteina serica
pe parcursul sarcinii [37]. Metabolismul acidului folic si ho-
mocisteinei sunt interdependente, deoarece folatul este un
cofactor necesar pentru enzima MTR, care mediaza conversia
homocisteinei la metionina [30].

Cresterea homocisteinei serice totale este asociatd cu un
risc crescut de vasculopatie placentara [21]. Dezvoltarea pla-
centei la etapa timpurie a sarcinii poate fi influentata negativ
de cresterea concentratiei homocisteinei materne. Studiile
experimentale releva faptul ca nivelurile ridicate de homo-
cisteind (16-24 umol/l) pot induce stresul oxidativ si efectul
citotoxic, ceea ce determina disfunctie endoteliald si lezare
de endoteliu [39]. In plus, expunerea celuleor trofoblastice
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activity, impaired fibrinolytic potential, and vascular injury, in-
cluding endothelial dysfunction [5, 33, 34]. Molecular mecha-
nisms underlying prothrombotic actions of homocysteine are
incompletely understood and involve oxidative stress, DNA
hypomethylation and proinflammatory effects [32].

Homocysteine and pregnancy

Disturbances in homocysteine metabolism have been as-
sociated with a host of pathologic conditions, including neuro-
logical disorders, congenital abnormalities, hepatic and renal
dysfunction, cancer and cardiovascular diseases. The discov-
ery that hyperhomocysteinemia may also be responsible for
several pregnancy complications has only recently been made.
Studies in this area are still scarce and report on limited num-
bers of patients. It nevertheless appears clear that hyperho-
mocysteinemia is associated with the syndromes of repeated
miscarriage, preeclampsia, placenta abruptio, thromboembol-
ic events, neural tube defects, and with fetal death in utero and
intrauterine growth retardation.

Pregnant women have lower plasma tHcy than nonpreg-
nant women [21]. The mean tHcy concentration in pregnant
women is 5-6 pumol/l, and tHcy concentrations >10 pmol/l are
rarely observed. Vollset S. et al. (2000) suggests that plasma
homocysteine >10 pmol/l is responsible for the complications
and adverse outcomes of pregnancy [6]. As with nonpregnant
women, tHcy is influenced by cobalamin and folate status [21].
Andresson A. et al. (1992) determined that the lowest levels
appear to be in the second trimester and a relative increase
from about 32 weeks of gestation until term. A return to nor-
mal concentrations are seen with 2-4 days postpartum [36].
The decrease of homocysteine does not seem to be related
to estrogens or progestogens. Hemodilution and increased
remethylation of homocystine due to increased demands of
methionine by the fetus might contribute to the reduced ho-
mocysteine values during pregnancy [21, 29]. Folic acid sup-
plementation may further reduce the total homocysteine con-
centration during pregnancy [37]. The metabolism of folate
and homocysteine are interrelated, since folate is a necessary
cofactor for the MTR enzyme that mediates conversion of ho-
mocysteine to methionine [30].

Increased tHcy is associated with an increased risk of a pla-
cental vasculopathy [21]. Placental development in early preg-
nancy may be negatively influenced by increased maternal
homocysteine concentrations. Experimental studies revealed
that moderately elevated homocysteine concentrations (16-
24 pmol/1) may induce cytotoxic and oxidative stress, leading
to endothelial cell impairment [39]. Additionally, exposure of
trophoblast cells to homocysteine (>15 pmol/1) may increase
cellular apoptosis and lead to inhibition of trophoblastic func-
tion [30, 39]. Khong and Hague (1999) reviewed the placental
pathology in women diagnosed retrospectively to have hyper-
homocysteinemia, following a recent history of intrauterine
fetal growth restriction or of thromboembolic disease. Most of
the placental findings indicated abnormal placentation with
absence of trophoblast-induced physiological vascular change
in the spiral arteries of the placental bed [30]. Homocysteine
is thought to be related to early placentation, so it may affect



la homocisteina (>15 pmol/1) pot creste apoptoza celulara si
inhiba functia trofoblastica [30, 39]. Savantii Khong si Hague
(1999), au evaluat patologia placentara la femeile diagnosti-
cate retrospectiv cu hiperhomocisteinemie, datorita anamne-
zei obstetricale recente de restrictie de crestere intrauterina
a fatului sau de boald tromboembolica. Rezultatul a indicat,
in cele mai multe cazuri, placentatie anormald, cu absenta
schimbarilor vasculare fiziologice, induse de trofoblast, in
arterele spiralate ale patului placentar [30]. Se considera ca
homocisteina poate influenta placentatia timpurie, astfel in-
cat poate afecta cresterea fetalda ulterioara [39]. Recent, Di
Simone si colab. (2004), au demonstrat faptul ca placenta
umana este o tinta pentru homocisteina. Atunci cand celulele
trofoblastice au fost expuse la homocisteing, a fost observata
0 cascada de evenimente precum: eliberarea citocromului c
in citosol, cresterea celulelor pozitive M30 si clivajul internu-
cleosomal al ADN-ului in fragmente. Ei au sugerat cd moar-
tea trofoblastului ar putea reprezenta un mecanism prin care
homocisteina provoaca complicatiile obstetricale asociate cu
insuficienta placentara [30].

Hiperhomocisteinemia materna este asociata cu un risc
crescut de aparitie a malformatiilor congenitale [5], inclusiv,
defecte de tub neural (DTN) [40-42], labioschizis, palatoschi-
zis [43] si sindromul Down [44].

Eva Lopez-Quesada si colab. (2003), au observat ca hi-
perhomocistinemia este prezenta la 18,7% dintre paciente-
le cu preeclampsie, comparativ cu 3,0% din lotul de control,
in al treilea trimestru de sarcina, ceea ce reprezinta un risc
de 7,7 ori mai mare de a dezvolta preeclampsia la femeile
gravide [45]. Ronnenberg A. si colab. (2002), au constat ca
o concentratie serica crescuta de homocisteina si o valoare
suboptimala a vitaminei B,, pot creste riscul de nastere pre-
matura [46]. Kramer M. si colab. (2009), au elucidat ca homo-
cisteina a fost semnificativ si independent asociata cu riscul
de nastere prematura [47].

Datele din studiile de evaluare a prevalentei polimorfis-
mului MTHFR 677C>T (ca determinant genetic al hiperhomo-
cisteinemiei) 1n diverse complicatii ale sarcinii sunt la fel de
concludente, cu dovezi puternice de implicare a genotipului
TT ca factor de risc pentru decolarea de placenta normal inse-
ratd [37]. Studiile efectuate de Nelen W. si colab. (2000) [48],
Coulam C. si colab. (2003) [49] si Puri M. si colab. (2013) [50],
demosntreaza ca la femeile insarcinate, hiperhomocisteine-
mia si polimorfismul MTHFR 677C>T reprezinta factori de
risc pentru defecte de tub neural si avortul spontan recurent.
Statusul homozigot pentru alela 677T este asociat cu niveluri
ridicate de homocisteina, predominant la persoanele care au
un nivel plasmatic redus de folat [24]. In plus, nivelul de ho-
mocisteina serica poate fi redus la indivizii homozigoti prin
suplimentarea cu acid folic. Din acest motiv, toate femeile de
varsta reproductiva ar trebui sa administreze suplimente cu
acid folic in doza de, cel putin, 400 pg/zi pe tot parcursul sar-
cinii [21, 51]. Administrarea acidului folic a demonstrat in-
hibarea efectelor homocisteinei asupra trofoblastului uman
[30].
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subsequent fetal growth [39]. Recently, Di Simone et al. (2004)
provided the first demonstration that human placenta is a tar-
get for homocysteine. When trophoblast cells were exposed
to homocysteine, a cascade of events was observed: the cyto-
solic release of cytochrome c, an increase in M30 positive cells
and the internucleosomal DNA fragmentation. They suggested
that trophoblast death might represent one mechanism by
which homocysteine causes pregnancy complications related
to placental diseases [30].

Maternal hyperhomocysteinemia is related to birth defects
[5], including neural tube defects (NTD) [40-42], orofacial
clefts, clubfoot [43] and Down syndrome [44].

Eva Lopez-Quesada et al. (2003) observed that hyperho-
mocystinemia was present in preeclampsia group when com-
pared with those in control group (18.7% vs. 3.0%) in the
third trimester of pregnancy, which represents that pregnant
women had a 7.7-fold higher risk of developing preeclampsia
[45]. Ronnenberg A. et al. (2002) found that the increased se-
rum homocysteine concentrations and the suboptimal serum
levels of vitamin B , may increase the risk of premature birth
[46]. Kramer M. et al. (2009) elucidated that homocysteine
was independently associated with the risk of premature birth
[47].

Data from studies assessing the prevalence of the MTHFR
677C>T variant (as a genetic determinant of elevated total ho-
mocysteine) on various complications of pregnancy are simi-
larly inconclusive, with the strongest evidence implicating TT
genotype as a risk factor for abruptio placentae [37]. Studies
conducted by Nelen W. et al. (2000), Coulam C. et al. (2003)
and Puri M. et al. (2013) [50] demonstrates that in pregnant
women hyperhomocysteinemeia and MTHFR 677C>T poly-
morphism are risk factors for NTD and recurrent embryo loss.
Homozygosity for the 677T allele is associated with elevated
homocysteine levels, predominantly in individuals who have a
low plasma folate level [24]. Furthermore, the level of plasma
homocysteine can be lowered in homozygous individuals by
folate supplementation. For this reason, all women of child-
bearing age should have a folate intake of at least 400 pg/day
during the pregnancy [21, 51]. Folic acid demonstrated a sig-
nificant inhibition of the effects of homocysteine on human
trophoblast [30].

Discussion

Data from multiple studies suggest that elevated homo-
cysteine levels was associated with higher risk of thrombotic
events and cardiovascular disease. These achievements have
contributed to a substantial extent in assessment of the role of
serum homocysteine in the sphere of obstetric. Gained clinical
experience allowed establishing a relationship between hyper-
homocysteinemia and the risk of adverse outcomes of preg-
nancy, but definitive and clear answers remains elusive.

Recent studies have highlighted the importance of the
determination of total serum homocysteine, particularly in
women of childbearing age who have experienced pregnancy
complications, such as: pregnancy affected by NTD, children
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Discutii

Datele multiplelor studii, efectuate pana acum, sugereaza
faptul ca nivelele crescute de homocisteind sunt asociate cu
riscul trombozei si al bolilor cardiovasculare. Aceste realizari
au contribuit, intr-o masurd substantiala, la evaluarea rolului
homocisteinei serice in sfera obstetricala. Experienta, acu-
mulatd in practica clinica, a permis stabilirea interconexiunii
dintre hiperhomocisteinemie si riscul aparitiei patologiilor
obstetricale, dar un raspuns definitiv si clar ramane, insa,
evaziv.

Studiile recente atesta importanta determinarii nivelului
homocisteinei serice, In special, la pacientele de varsta re-
productiva cu antecedente obstetricale complicate, asa ca:
sarcina afectata de DTN, nasterea copiilor cu DTN, anomalii
congenitale, preeclampsie, nastere prematura [21]. Din alt
punct de vedere, numarul studiilor concludente care au avut
drept obiectiv evaluarea rolului homocisteinei si impactului
ei In patologia obstetricala si reproductiva, este Inca foarte
mic. Aceasta ar impune efectuarea unei analize riguroase, ce
presupune ca cercetdrile sa poarte un caracter prospectiv,
grupurile de paciente in studiu sa fie omogene si compara-
bile, utilizarea aceluiasi protocol standard si complet de ur-
marire, cuantificare si evaluare a rezultatelor, care sa permita
identificarea si demonstrarea fara echivoc a unor eventuale
corelatii intre acumularea homocisteinei serice si riscul in
dezvoltarea si aparitia patologiilor obstetricale.

Un alt aspect, considerat important, este legatura dintre
homocisteini si statutul vitaminelor grupului B. In ultimii ani,
exista un interes tot mai mare fata de acidul folic si vitamina
B,, datorita constientizarii faptului cd statutul acestor vita-
mine joacd un rol important in reproducere. Pe de altd par-
te, in prezent, cel mai important indicator functional pentru
concentratiile de acid folic si vitamina B,, este homocisteina
serica totald. Acesta proprietate confera concentratiilor de
homocisteina din plasma calitatea de indicator al statutului
de folat si vitamina B, , [30]. Relatia dintre homocisteina, vita-
minele grupului B si complicatiile sarcinii este mai complexa
si trebuie luati in considerare. In general, sursele bibliogra-
fice, identificate pentru aceasta sinteza de literaturd, sustin
ipoteza ca un deficit de acid folic si/sau vitamind B,, condu-
ce la o hiperhomocisteinemie usoara. Din acest motiv, toate
femeile de varsta fertild trebuie sa administreze suplimente
cu acid folic In doza de, cel putin, 400 pg/zi pe tot parcursul
sarcinii [21, 51].

Concluzii

Existd motive biologice plauzibile precum ca nivelul cres-
cut al homocisteinei serice totale reprezinta un factor de risc
pentru afectiunile mediate de insuficienta placentard, cum ar
fi: preeclampsia, avortul spontan, decolarea de placenta, de-
fecte congenitale. Totusi, studiile din acest domeniu sunt, de-
ocamdatd, putine si efectuate pe un numar mic de persoane.
Lucrarea de fata subliniaza necesitatea derularii unor studii
prospective, multicentrice, pe esantioane mari, pentru a pre-
ciza rolul homocisteinei In dezvoltarea patologiilor obstetri-
cale.
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born with NTD, congenital anomalies, preeclampsia, recurrent
early pregnancy loss, premature delivery [21]. From another
point of view, the number of studies which attempted to evalu-
ate the role of homocysteine and its impact on obstetric and
reproductive pathology is still very small. This require a rigor-
ous analysis by doing a prospective cohort studies with homo-
geneous group of patients, using the same protocol standards,
quantifying and evaluating the results, that will allow for the
unequivocal identification and demonstration of possible cor-
relations between elevated serum homocysteine concentra-
tions and the risk of complications and adverse outcomes of
pregnancy.

Another aspect considered important is the link between
the homocysteine and B vitamins status. In recent years there
has been growing interest in the vitamins folic acid and vita-
min B,, because of the realization that the status of these vi-
tamins play an important role in reproduction. By the other
hand, currently, the most important functional indicator is
tHcy concentrations for folate and vitamin B, ,. These features
make plasma homocysteine concentrations a good indicator
of folate and vitamin B,, status [30]. This relationship be-
tween homocysteine, B vitamins and pregnancy outcomes is
more complicate, and the interaction between these factors
must be considered. Generally speaking, these data collected
for this review support the hypothesis that a compromised
maternal folate and/or vitamin B, status lead to a mild hyper-
homocysteinemia, for this reason, all women of childbearing
age should have a folate intake of at least 400 pg/day during
the pregnancy [21, 51].

Conclusions

There are biologically plausible reasons that increased to-
tal serum homocysteine is a probable risk factor for placenta-
mediated diseases, such as preeclampsia, spontaneous abor-
tion, placental abruption birth defects. However, there are
only few studies in this field and small numbers of patients
have been reported. Our results underline the need of large
prospective studies to evaluate the role of homocysteine in all
types of complications and adverse outcomes of pregnancy.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu sunt suficient de bine sistematizate beneficiile,
limitdrile si efectele pe termen scurt si lung ale diferitor
metode invazive si noninvazive de administrare a surfactan-
tului la nou-ndscutii prematuri cu sindrom de detresa respi-
ratorie.

Ipoteza de cercetare

Metodele non-invazive de administrare a surfactantului
sunt, cel putin, tot atat de sigure si de eficiente, ca si cele in-
vazive in tratamentul sindromului de detresa respiratorie la
nou-nascutii prematuri.

Noutatea adusa literaturii stiintifice din domeniu

Tehnicile de ventilare pulmonara artificiala noninvaziva,
aplicate nou-nascutilor prematuri cu sindrom de detresa re-
spiratorie, permit utilizarea noilor tehnici de administrare
a surfactantului. Tehnicile INSURE si LISA de administrare
a surfactantului s-au dovedit a fi eficiente si sigure in tra-
tamentul sindromului de detresa respiratorie acuta la nou-
nascutii prematuri, Insad eterogenitatea rezultatelor studiilor
impun efectuarea de noi cercetari.

Rezumat

What is not known, about the topic

The benefits, limits and effects of various invasive and
non-invasive methods of surfactant administration in pre-
mature newborns, with respiratory distress syndrome, are
insufficiently systematized.

Research hypothesis

Non-invasive methods of surfactant administration are,
at least, as safe and effective as those invasive in the treat-
ment of respiratory distress syndrome in premature new-
borns.

Article’s added novelty on the scientific topic

Non-invasive artificial ventilatory techniques, applied
to premature newborns with respiratory distress syndro-
me, allow the use of new surfactant techniques. INSURE
and LISA, surfactant administration techniques, have been
shown to be effective and safe in the treatment of acute res-
piratory distress syndrome in premature newborns, but the
heterogeneity of study results requires further researches.

Abstract

Introduction. Methods of surfactant administration have
evolved over the years, beginning with the invasive INSURE
method, to non-invasive administration, the LISA method.
The latter, applied to 28-32 weeks gestation newborn babies,
showed a high success rate with insignificant afflictions.

Material and methods. The material was synthesized

Introducere. Metodele de administrare a surfactantului au
cunoscut, pe parcursul anilor, o evolutie, Incepand cu metoda
invaziva INSURE, pana la administrarea non-invaziva, metoda
LISA. Aceasta din urmd, aplicata la nou-nascutii cu termen de
gestatie de 28-32 de saptamani, a demonstrat o rata inaltd de
succes, cu complicatii aferente nesemnificative.
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Material si metode. Materialul a fost sintetizat in baza ar-
ticolelor internationale - studii randomizate, de cohorta, ca-
zuri clinice s. a. din ultimii 10 ani si din cateva articole mai ve-
chi, pentru a elucida originea si cursul terapiei cu surfactant.
In aceastd sintezi, au intrat publicatiile accesibile in limbile
romana, engleza si rusd, identificate de motorul de cautare
Google Search.

Rezultate. Majoritatea nou-nascutilor prematuri necesi-
ta suport respirator in perioada de adaptare extrauterina. O
abordare moderna in managementul unui nou-nascut prema-
tur presupune utilizarea metodelor non-invazive de adminis-
trare a surfactantului (LISA) si de ventilare pulmonara artifici-
ala. Una din strategiile de initiere a sintezei si de imbunatatire
a calitatii surfactantului este terapia antenatala cu glucocorti-
costeroizi. Administrarea surfactantului dupa nastere reduce
necesitatea in oxigen si in ventilare pulmonara artificiala. Fo-
losirea precoce a nCPAP permite de a evita ventilarea pulmo-
nara artificiala si complicatiile aferente.

Concluzii. Utilizarea metodei LISA este sigurd, nu implica
riscuri sporite si este beneficd Tn managementul nou-nascu-
tului prematur in vederea reducerii expunerii la ventilarea
pulmonara artificiala. Evitarea ventilarii pulmonare artifici-
ale diminueaza raspunsul inflamator local, pulmonar si cel
sistemic, cu efecte pozitive, rata de supravietuire sporitad si
fara complicatii majore. Aceasta metoda poate fi usor aplica-
ta In practica. Totusi, limitarea cea mai importanta a metodei
ramane imposibilitatea aplicarii la varste de gestatie foarte
mici si la nou-ndscutii In stare extrem de grava la nastere sau
la internare, care necesitd, neaparat, intubare orotraheala,
ventilare pulmonara artificiala si administrare imediata de
surfactant.

Cuvinte cheie: surfactant, nou-nascut prematur, LISA,
INSURE.

Introducere

De-a lungul anilor, s-au utilizat diverse metode de admin-
istrare a surfactantului la nou-nascuti, fiecare cu avantajele si
dezavantajele ei. Ultima dintre elaborari, numita abordarea
INSURE, constd in intubarea nou-nascutilor cu sindrom de
detresa respiratorie, administrarea precoce a surfactantului,
tendinta de extubare precoce si continuarea suportului ven-
tilator prin tehnici noninvazive. Sugarii care au beneficiat de
metoda INSURE, au avut o duratd mai redusa de ventilare
pulmonara artificiala si o rata mai redusa de complicatii, aso-
ciate ventilarii mecanice (pneumotorax, leziuni pulmonare). O
evidentd sistematizata a riscurilor si beneficiilor metodei IN-
SURE pe termen lung nu a fost, deocamdata, efectuata [1, 2].

Pentru nou-ndscutii prematuri, cu respiratie spontana
patentd, a fost elaboratd o alta metoda de administrare a
surfactantului, numita LISA. Aceasta consta in pulverizarea
intratraheald de surfactant prin intermediul unei sonde gas-
trice sau catater arterial, plasat Intre corzile vocale ale pacien-
tului [3-5]. Metoda LISA, aplicatd la nou-ndscutii cu varste de
gestatie de 28-32 de saptdmani, a demonstrat o rata Tnalta de
succes, cu complicatii nesemnificative, determinate de proce-
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on the basis of international articles - randomized studies,
cohorts, clinical cases and others over the past 10 years and
some older articles to clarify the origin and course of surfac-
tant therapy. In this synthesis, have been included, the publi-
cations available in romanian, english and russian, identified
by the Google Search.

Results. Most premature newborns require respiratory
support, during the extrauterine adaptation period. A modern
approach to the management of a premature newborn, invol-
ves the use of non-invasive methods of surfactant (LISA) and
artificial pulmonary ventilation. One of the strategies for initi-
ating synthesis and improving the quality of the surfactant is
antenatal therapy with glucocorticosteroids. Administration
of the surfactant after birth, reduces the need for oxygen and
artificial pulmonary ventilation. Early use of nCPAP allows to
avoid artificial pulmonary ventilation and related complica-
tions.

Conclusions. Using the LISA method is safe, does not in-
volve increased risks and is beneficial in premature neonatal
management to reduce exposure to artificial pulmonary ven-
tilation. Avoiding artificial lung ventilation diminishes local,
pulmonary and systemic inflammatory response with positive
effects, increased survival and no major complications. This
method can be easily applied in practice. However, the most
important restriction of the method, remains the impossibili-
ty of applying it to very young gestation age and to babies in
extremely serious condition at birth or hospitalization, which
necessarily require orotracheal intubation, artificial pulmona-
ry ventilation and immediate administration of surfactant.

Key words: surfactant, premature newborn, LISA, INSURE.

Introduction

Over the years, have been used various methods of admi-
nistering the surfactant to newborns, each with its advantages
and disadvantages. One from the latest elaborations, called the
INSURE approach, consists of intubation of newborns with
respiratory distress syndrome, early administration of surfac-
tant, early extubation tendency and further ventilator support
through non-invasive techniques. Infants who benefited from
the INSURE method had a shorter duration of artificial pulmo-
nary ventilation and a lower rate of complications, associated
with mechanical ventilation (pneumothorax, pulmonary lesi-
ons). A systematic evidence of the long-term risks and benefits
of the INSURE method has not been performed [1, 2].

For premature newborns with evident spontaneous brea-
thing, has been developed another method of administration
of surfactant, called LISA. It consists of intratracheal spraying
of the surfactant via a gastric probe or arterial catheter, pla-
ced between the patient’s vocal cords [3-5]. The LISA method,
applied to newborns with gestational age of 28-32 weeks, de-
monstrated a high success rate, with insignificant complica-
tions, determined by the proper procedure [6]. The scientific
evidence of the feasibility of the LISA method is also limited,
for now.



dura propriu-zisa [6]. Evidenta stiintifica a fezabilitatii meto-
dei LISA este si ea, limitata, deocamdata.

Scopul acestei reviste de literatura a fost sistematizarea
datelor contemporane referitoare la sistemul surfactant al
nou-nascutului, precum si la elucidarea avantajelor si deza-
vantajelor metodelor non-invazive, comparativ cu cele in-
vazive de administrare a surfactantului.

Sistemul surfactant

Surfactantul reprezinta o emulsie de lipide (90%), proteine
(10%), glucide si ioni. Fractia de lipide este formata din fosfo-
lipide superficial-active, dintre care circa 70% in surfactantul
uman matur o reprezinta lecitina (dipalmitoil-fosfatidilcolina
- DPPC) si circa 10% - fosfatidil glicerolul. Inafara acestor
componente, surfactantul mai contine cantitati mici de plas-
minogen, acizi grasi nesaturati (AGNS) si colesterol. Plasmino-
genul si colesterolul imbunatatesc semnificativ proprietatile
tensioactive ale componentei lipidice [7, 8]. Continutul sporit
de AGNS si plasminogen in secretia traheala scade riscul de
dezvoltare a bolii pulmonare cronice [7, 9].

Componentele surfactantului fetal se schimba pe parcur-
sul dezvoltarii plamanilor. In prezent, sunt cunoscute 4 prote-
ine specifice ale surfactantului: PS-A, PS-B, PS-C si PS-D, care
se sintetizeaza de catre pneumocitele de tip II. Ele au masa
moleculard, structura, proprietati chimice si rol fiziologic
diferit In formarea mielinei tubulare intraalveolare, a pelicu-
lei superficial-active la interfata hidroaerica si in procesele de
homeostaza a surfactantulul [7].

Surfactantul din plamanii imaturi contine o cantitate mare
de fosfatidilinositol, Tnsa o cantitate redusa de fosfatidilglic-
erol si un raport mic proteine/lipide, comparativ cu plamanii
maturi. Din cauza deficitului de fosfatidilglicerol, surfactantul
nou-nascutilor prematuri are o activitate tensioactiva limitata.
Cantitatea de fosfatidilglicerol din componenta surfactantului
incepe sa creasca abia dupa 35 s.g. Similara este situatia referi-
toare la sinteza proteinelor surfactantului:

= PS-A -dupa 32s.g;

= PS-B - dupa 34 s.g;

= PS-C - pe parcursul dezvoltarii precoce a plamanilor;

= PS-D - in ultimul trimestru de gestatie [10].

Functile surfactantului

Surfactantul acopera suprafata cdilor aeriene terminale si
alveolele sub forma unei pelicule. Asigura functiile antiatelec-
tatica, de aparare imuna locald, de clearance-ul mucociliar.

Deoarece la nastere plamanii au 25 de milioane de alveole,
care contin un volum de gaz de 25-30 ml/kg, suprafata mare
de contact cu aerul extern necesitd prezenta unui mecanism
eficient de aparare si purificare locala [7].

Functia antiatelectaticd

Dupa nastere, plamanii isi maresc semnificativ suprafata
interfetei hidroaerice. Tensiunea superficiala a lichidului
interfetei hidroaerice tinde si micsoreze suprafata dati. In
consecintd, lichidul se aduna in picaturi, iar alveolele tind sa
colabeze In urma interactiunii fortelor, orientate spre axul lu-
minal [7, 11]. Alveolele aerate sunt interconectate. Conform
legii Laplace, In lipsa surfactantului, alveola cu raza mai mica
va tinde sa colabeze, impingand aerul in cea cu raza mai mare,
deoarece tensiunea ei superficiala este mai inalta decat la al-
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The purpose of this article, was to systematise contempo-
rary data on the newborn surfactant system and to determine
the advantages and disadvantages of non-invasive methods
compared to invasive surfactants.

Surfactant system

Surfactant is an emulsion of lipids (90%), proteins (10%),
carbohydrates and ions. The lipid fraction is composed of
superficial active phospholipids, of which about 70% in the
mature human surfactant is lecithin (dipalmitoylphospha-
tidylcholine - DPPC) and about 10% phosphatidyl glycerol.
Apart from these components, the surfactant also contains
small amounts of plasminogen, unsaturated fatty acids (UFA)
and cholesterol. Plasminogen and cholesterol significantly
improve the surfactant properties of the lipid component
[7, 8]. The increased content of UFA and plasminogen in tra-
cheal secretion, decreases the risk of developing chronic pul-
monary disease [7, 9].

The components of the fetal surfactant is changing during
the development of the lungs. There are currently 4 specific
surfactant proteins: PS-A, PS-B, PS-C and PS-D, which are syn-
thesized by type Il pneumocytes. They have molecular mass,
structure, chemical properties and a different physiological
role in the formation of intra-alveolar tubular myelin, of the
superficial-active film at the hydroaeric interface and in the
homeostasis processes of the surfactant [7].

Surfactant, in immature lungs, contains a large amount of
phosphatidylinositol, but a low amount of phosphatidylglyce-
rol and a low protein / lipid ratio, compared to mature lungs.
Because of the phosphatidylglycerol deficiency, the premature
infant surfactant has limited surfactant activity. The amount
of phosphatidylglycerol from surfactant starts to increase only
after 35 weeks of gestation. Similar is the situation regarding
the synthesis of surfactant proteins:

= PS-A - after 32 weeks of gestation;

= PS-B - after 34 weeks of gestation;

= PS-C - during the early development of the lungs;

= PS-D - in the last trimester of gestation [10].

Functions of the surfactant

The surfactant covers the surface of the terminal airways
and the alveoli in the form of a film. Provides antiatelectatic
functions, local immune defense, mucociliary clearance.

Because at birth, the lungs have 25 million alveoli, contai-
ning a gas volume of 25-30 ml / kg, the high surface of contact
with external air, requires the presence of an effective mecha-
nism of local defense and purification [7].

Anti-atelectasis function

After birth, the lungs significantly increase the surface of
the hydroaeric interface. The surface tension of the hydroae-
ric interface fluid tends to diminish this surface. Consequently,
the liquid gathers in drops, and the alveoli tend to collapse
after the interaction of forces, directed towards the luminal
axis [7, 11]. The aerated alveoli are interconnected. Under
Laplace’s law, in the absence of a surfactant, the smaller cell
will tend to collapse, pushing the air into the larger radius, be-
cause its superficial tension is higher than at the larger alveo-
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veola mai mare, la o presiune identica a aerului. intr-un final,
in lipsa proprietatilor de detergent ale surfactantului (deter-
gentul reduce semnificativ tensiunea superficiala), colabeaza
si alveolele cu o raza mai mare.

Surfactantul pulmonar are o capacitate extraordinara de a
micsora tensiunea superficiala pe masura ce marimea alveo-
lelor scade, deoarece concentratia lui sporeste in timpul expir-
ului. Cand raza alveolei este foarte mic3, tensiunea superficiala
tinde spre zero, iar presiunea necesard pentru a le mentine
deschise este aproape neglijabila si acestea nu colabeaza.

in timpul inflatiei, raza alveolei creste, iar tensiunea ei
superficiala creste si mai repede; in consecintd, presiunea in
alveolele mai mari o va depasi pe cea din alveolele mai mici.
Deoarece in plaman alveolele sunt interconectate, gradientul
de presiune va orienta fluxul de aer in directia alveolelor mai
mici, egaland, astfel, dimensiunile lor.

Rezultatul cumulativ al alveolelor ramase deschise in tim-
pul expirului reprezinta o relatie non-lineara a presiunii si
volumului. Plamanul cu surfactant suficient retine gazul in
timpul expirului; din contra, lipsa surfactantului favorizeaza
eliminarea completd a aerului din pliman. In consecint3, in
timpul ventilarii pulmonare artificiale, trebuie aplicate presi-
uni de insuflare sporite pentru a redeschide alveolele colabate
si a atinge acelasi volum inspirator.

In absenta unei cantititi suficiente de surfactant, in
plamanii nou-ndscutului se produce un colaps alveolar gen-
eralizat, cu supraextinderea alveolelor deschise. Pentru a re-
deschide alveolele colabate, este necesara o presiune de insu-
flare mai mare. Nou-ndscutul cu deficit de surfactant, pentru
a respira, este impus sa genereze o presiune intratoracica
negativa mai mare, cu un efort respirator sporit (tiraj costal).
Nou-nascutii pot incerca sa previna colapsul alveolar prin in-
termediul stridorului (se produce, astfel, o presiune end-expi-
ratorie intrinseca).

Colapsul alveolar generalizat creste fractia de sunt intra-
pulmonar si cel de tip dreapta-stanga (prin ductul arterial pat-
ent), precum si presiunea In artera pulmonard; in asemenea
conditii, schimbul de gaze nu este eficient [12].

Apdrarea imund locald

Doua proteine polifunctionale ale surfactantului, PS-A si
PS-D, se pot determina la nivelul plamanilor si in ser. Ca o parte
componenta a imunitatii congenitale, ele joacd un rol impor-
tant In apararea plamanilor, pana la sintetizarea anticorpilor.
In calitate de molecule cu functie de tranzitie de la imunitatea
congenitald spre cea dobandit3, ele actioneaza asupra celule-
lor dendritice (macrofagelor alveolare) si limfocitelor T, sunt
implicate in neutralizarea virusurilor si bacteriilor, fungilor,
celulelor necrozate sau apoptotice. Proteinele mentionate
sunt implicate, de asemenea, in reglarea reactiilor alergice si
inflamatorii, in eliminarea citokinelor [7, 13-16].

Clearanciul muco-ciliar

Epiteliul ciliar al cailor aeriene este tapetat cu o pelicula ce
consta din lichid dens care este formata dintr-o componenta
salina, cu densitate scazuta si una gel, cu densitate Tnalta.
Dupa fiecare miscare a cililor, gelul se deplaseaza in directie
proximala si, astfel, o parte din particulele inhalate sunt evacu-
ate din plamani (transport mucociliar) [7, 16, 17]. Particulele
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lus, at an identical pressure of the air. Finally, in the absence of
detergent properties of the surfactant (detergent significantly
reduces surface tension), the alveoli with a larger radius also
collapses.

The lung surfactant has an extraordinary ability to redu-
ce surface tension as the size of the alveoli decreases, as its
concentration increases during expiration. When the alveolar
radius is very small, the surface tension tends to zero and the
pressure required to keep them open is almost insignificant
and they do not collapse.

During inflation, the radius of the alveolus increase, and
its superficial tension increase even faster; consequently, the
pressure in the larger alveoli will exceed that in the smaller
alveoli. Because in the lung the alveoli are interconnected, the
pressure gradient will direct the flow of air in the direction of
the smaller alveoli, thus equalizing their dimensions.

The cumulative result of the open alveoli, during expirati-
on, represents a non-linear relationship of pressure and vo-
lume. The sufficiently surfactant lung, retains the gas during
expiration; on the contrary, lack of surfactant, favors the com-
plete removal of air from the lung. Consequently, during artifi-
cial pulmonary ventilation, should be applied increased insuf-
flation pressures, to reopen the collapsed alveoli and reach the
same inspiratory volume.

In the absence of a sufficient amount of surfactant, a gene-
ralized alveolar collapse occurs in the lungs of the newborn,
with the overexpanding of the open alveoli. To reopen the col-
lapsed alveolj, is required a higher insufflation pressure. The
newborn with a surfactant deficiency, to breathe, is forced to
generate a greater negative intrathoracic pressure with in-
creased respiratory effort (intercostal recessions). Newborns
can try to prevent alveolar collapse by means of the wheezing
(thus, is produced an intrinsic end-exprioratory pressure).

Generalized alveolar collapse increases intrapulmonary
shunt fraction and right-left shunt fraction (through the pa-
tent arterial duct) as well as pulmonary artery pressure; Un-
der such conditions, gas exchange is not effective [12].

Immune local defense

Two polyfunctional proteins of the surfactant, PS-A and PS-
D, can be determined in the lungs and in the serum. As a com-
ponent part of congenital immunity, they play an important
role in the defense of the lungs, up to the synthesis of antibo-
dies. As molecules with a transition function from congenital
to acquired immunity, they act on dendritic cells (alveolar ma-
crophages) and T lymphocytes, are involved in the neutraliza-
tion of viruses and bacteria, fungi, necrotic or apoptotic cells.
These proteins are also involved in regulating allergic and in-
flammatory responses in cytokine elimination [7, 13-16].

Muco-ciliary clearence

The ciliary epithelium of the airways is taped with a dense
liquid film, consisting of a low density, wich is formed from
a saline component, with low density and a high density gel.
After each movement of the cilia, the gel moves in the proximal
direction and thus some of the inhaled particles are evacuated
from the lungs (mucociliary transport) [7, 16, 17]. The parti-
cles retained in the hydroaeric interface film, with the surfac-



retinute 1n pelicula interfetei hidroaerice, cu ajutorul surfac-
tantului, migreaza in faza lichidd, unde, partial, sunt fagocitate
de catre macrofagi. Particulele, fiind transportate In profunz-
imea tesutului, independent de drenajul limfatic, patrund in
ganglionii limfatici si sunt prezentate limfocitelor T.

Sistemul de aparare antioxidant, inca imatur, creste sus-
ceptibilitatea nou-nascutilor prematuri la stresul oxidativ,
generand o morbiditate specifica, ce include boala pulmonara
cronicd a prematurului, retinopatia prematurului si entero-
colita ulcero-necrotica. De aceea, hiperoxigenarea in tim-
pul resuscitarii nou-nascutului prematur in sala de nastere
poate fi periculoasa. Hipotermia, infectia perinatald, imatu-
ritatea sistemului respirator si musculatura respiratorie slab
dezvoltata sunt cofactorii care impun luarea masurilor de re-
suscitare [7].

Circulatia alveolard a surfactantului

In timpul formarii, depozitirii si secretiei, surfactantul se
regdseste sub diferite forme fizice: mielina lamelar3, tubulara
siveziculara. Structura de plasa a mielinei depinde foarte mult
de ionii de calciu si de proteinele surfactantului A, B, C si D.
Actualmente, se efectueaza cercetdri clinice care se refera la
legaturile dintre mutatiile de gene si homeostazia surfactan-
tului. Mutatiile PS-C si, posibil, PS-A, conduc la formarea pro-
teinelor cu structura anormald, cu actiune citotoxica si la dez-
voltarea maladiilor pulmonare interstitiale [7].

Preparatele de surfactant pentru utilizare clinica

Terapia cu surfactant a revolutionat ingrijirea respiratorie
neonatala [18, 19, 27]. Terapia cu surfactant a fost o masura
excelentda de tratament pentru prematurii cu sindrom de
detresa respiratorie, din momentul in care s-a introdus, in
1990. In cazul nou-niscutilor cu greutate foarte mici la nastere
si marilor prematuri, s-a demonstrat o scidere semnificativa
a riscului mortalitatii si morbiditatii neonatale. Terapia de
substitutie cu surfactant a redus incidenta pneumotoraxului
si hemoragiei intraventriculare, a imbunatatit supravietuirea
nou-nascutilor prematuri.

Cercetarea terapiei cu surfactant a detresei respiratorii
la nou-nascutii prematuri abordeaza paradigmele surfactant
natural vs. sintetic, modalitatilor alternative de administrare,
momentului potrivit de administrare, in combinatie cu diferite
modalitati si tehnici de ventilare pulmonara artificiala [7, 10].

Surfactantul natural versus sintetic

Surfactantul natural este derivat fie din lavajul pulmonar,
fie din tesutul pulmonar propriu-zis de origine bovina sau
porcind. Surfactantul sintetic este un complex combinat de
dipalmitoilfosfatidilcolina si alte fosfolipide, lipide neutre, li-
poproteine sau alcool [10].

Studiile individuale au comparat eficacitatea si siguranta
diferitor tipuri de surfactant natural in tratamentul sindromu-
lui de detresa respiratorie, cu rezultate variabile. De exemplu,
poractant-a actioneaza mult mai rapid decat beractantul. O
metaanaliza a 5 studii care a comparat poractant-a cu berac-
tant in tratamentul copiilor prematuri cu sindrom de detresa
respiratorie, nu a identificat diferente in rezultatele primare
referitoare la boala pulmonara cronica (31,5% vs. 29,9%,
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tant, migrate into the liquid phase, where they are partially
phagocytosed by macrophages. The particles, transported to
the depth of the tissue, independent of lymphatic drainage,
penetrate into the lymph nodes and are presented to T lym-
phocytes.

The antioxidant defense system, still immature, increases
susceptibility of premature newborns to oxidative stress, ge-
nerating specific morbidity, including chronic pulmonary di-
sease of the premature newborn, retinopathy and ulcero-ne-
crotic enterocolitis. Therefore, hyperoxigenation during pre-
mature neonatal resuscitation in the birthplace, may be dan-
gerous. Hypothermia, perinatal infection, immaturity of the
respiratory system and poorly developed respiratory muscles
are cofactors that require resuscitation [7].

Alveolar circulation of the surfactant

During formation, storage and secretion, the surfactant is
found in various physical forms: laminar, tubular and vesicu-
lar myelin. The myelin mesh structure is highly dependent on
calcium ions and surfactant proteins A, B, C and D. Currently,
clinical researches concerns to the linkage between gene mu-
tations and surfactant homeostasis. PS-C and possibly PS-A
mutations lead to the formation of abnormal proteins with
cytotoxic action and the development of interstitial lung di-
seases [7].

Surfactant preparations for clinical use

Surfactant therapy revolutionized neonatal respiratory
care [18, 19, 27]. Surfactant therapy was an excellent treat-
ment for premature newborns with respiratory distress syn-
drome, since it was introduced in 1990. In the case of infants
with very low birth weight and premature babies, was de-
monstrated a significant decrease in mortality risk and neo-
natal morbidity. Surfactant replacement therapy reduced the
incidence of pneumothorax and intraventricular haemorrha-
ge, improved the survival of premature newborns.

The research of surfactant therapy for respiratory distress
in premature neonates, approaches the paradigm about na-
tural surfactant vs synthetic, to alternative ways of adminis-
tration, to appropriate time of administration, combined with
different artificial pulmonary ventilation techniques [7, 10].

Natural versus synthetic surfactant

The natural surfactant is derived from either the lung lava-
ge or the actual pulmonary tissue of bovine or porcine origin.
Synthetic surfactant is a combined complex of dipalmitoylpho-
sphatidylcholine and other phospholipids, neutral lipids, lipo-
proteins or alcohol [10].

Individual studies compared the efficacy and safety of va-
rious types of natural surfactant in the treatment of respira-
tory distress syndrome with variable outcomes. For example,
poractant-a acts much faster than beractant. A meta-analysis
of 5 studies, which compared poracant a-a with beractant in
the treatment of premature neonates with respiratory dis-
tress syndrome, did not identify differences in primary ou-
tcomes for chronic pulmonary disease (31.5% vs. 29.9%,
RR=0.98; 95%CI=0.75 - 1.29). Instead, the same meta-analy-
sis found a significant decrease in the mortality rate in favor
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RR=0,98; 95%CI=0,75 - 1,29). in schimb, aceeasi metaanaliza
a constatat o descrestere semnificativa in rata mortalitatii in
favoarea poractant-a (RR=0,51; 95%CI=0,3 - 0,89). Totusi,
aceasta diferenta in mortalitate a fost atribuita folosirii unei
doze mari de poractant-a (200 mg/kg), comparativ cu berac-
tant (100 mg/kg) in 3 din cele 5 studii, incluse in metaanaliza.
La recalcularea rezultatelor dupa excluderea acestor 3 studii
din analiza, nu au fost constatate diferente semnificative in
mortalitate.

Calfactant are o actiune mult mai rapidd, fara a influenta
incidenta bolii pulmonare cronice si mortalitatea, comparativ
cu beractantul. Tns3, evidentele actuale stipuleaza ca niciun
surfactant nu poate fi considerat superior asupra altuia in
tratamentul sindromului de detresa respiratorie a copiilor pre-
maturi In termenii reducerii morbiditatii si mortalitatii [7, 10].

Adaptarea perinatald a plamdnilor

Adaptarea pulmonara la nou-nascutii prematuri depinde
de gradul de imaturitate al plamanului, de stadiul lui de dez-
voltare (canaliculara sau saculard), fiind mai problematica fata
de cazul nou-nascutului la termen, dupa criterii morfologice,
biochimice si functionale [7].

Exista 2 cauze esentiale pentru deficitul de surfactant in
perioada neonatala:

= deficitul primar intraalveolar de surfactant, ca rezultat al

imaturitatii pulmonare sau al unui defect genetic (volum
mic de surfactant endogen, biosintezad imatura a secretiei
de surfactant);

= deficitul secundar, prin inactivarea surfactantului, sinte-

tizat in cantitati suficiente, dar supus degradarii accele-
rate in cazul unei suferinte pulmonare perinatale grave
(asfixie, sepsis, soc) [7].

Ambele cauze ale deficitului de surfactant pot coexista,
fapt constatat in numeroase conditii clinice (hipotermie, hipo-
tensiune, hipoxie, acidoza). Infectia pulmonara postnatala
reprezintad un factor de deteriorare suplimentara [7].

Afectarea functiei pulmonare ventilatorii

Alterarea functiei pulmonare ventilatorii poate fi provocata
de sciderea reabsorbtiei lichidului pulmonar fetal. In absenta
surfactantului, tensiunea superficiala a lichidul pulmonar
blocheaza caile respiratorii terminale. Ventilarea pulmonara
artificiald, in conditiile date, necesita presiune de insuflare
crescuta pentru mentinerea expansiei alveolare si oxigenarii
adecvate. De asemenea, este indicata includerea regimurilor
de presiune end-expriratorie pozitivd (PEEP) sau de presiune
pozitiva continud in cdile aeriene (CPAP), precum si efectuarea
manevrelor de recrutare alveolara [7, 25, 26].

Ventilarea pulmonara artificiala, in conditii de deficit de de
surfactant, produce bule de lichid, care se misca inainte-inapoi,
in functie de faza ciclului respirator. Supapa hidrica creats,
actionatd de presiunea de insuflare sporita, favorizata de elas-
ticitatea sporita a bronsiolelor terminale (lipsite de cartilaj),
genereaza fenomenul de capcana aerica (L. engl. air trapping).
Supraextinderea epiteliului alveolar si celui bronsiolar, indusa
de capcana aericd, produce leziune pulmonara acuta. Supapa
hidrica poate dispare instantaneu, prin jocul de forte; eliber-
area rapida a gazului captat distal poate produce, de asemenea,
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of poractant-a (RR=0.51; 95% CI=0.3 - 0.89). However, this
difference in mortality was attributed to the use of a high dose
of poracant-a (200 mg/kg) compared to beractant (100 mg/
kg) in 3 of the 5 studies, included in the meta-analysis. In the
recalculation of the results, after exclusion of these 3 studies
from the analysis, no significant differences in mortality were
found.

Calfactant has a much faster action, without influencing
the incidence of chronic pulmonary disease and mortality
compared to the betaractant. However, current evidence sta-
tes that no surfactant can be considered superior to another in
the treatment of respiratory distress syndrome of premature
neonates in terms of reducing morbidity and mortality [7, 10].

Perinatal adaptation of the lungs

Pulmonary adaptation of premature newborns depends on
the degree of immaturity of the lung, its stage of development
(canalicular or saccular), being more problematic in the case
of the newborn on term, according to morphological, bioche-
mical and functional criteria [7].

There are 2 essential causes of neuronal deficiency in sur-
factant:

= primary intraalveolar deficiency of surfactant as a result

of pulmonary immaturity or genetic defect (small volu-
me of endogenous surfactant, immature biosynthesis of
surfactant secretion);

= secondary deficiency, by inactivating the surfactant, syn-

thesized in sufficient quantities, but subjected to acce-
lerated degradation in the case of severe perinatal lung
pathology (asphyxia, sepsis, shock) [7].

Both causes of surfactant deficiency may coexist, a fact
found in many clinical conditions (hypothermia, hypotension,
hypoxia, acidosis). Postnatal pulmonary infection is a further
deterioration factor [7].

Impaired pulmonary ventilator function

Impaired pulmonary ventilator function may be caused by
decreased reabsorption of fetal lung fluid. In the absence of the
surfactant, the surface tension of the pulmonary fluid, blocks
the terminal airways. Artificial pulmonary ventilation, under
the given conditions, requires increased insufflation pressure
to maintain adequate alveolar expansion and oxygenation. It
is also advisable to include positive end-expiratory pressure
(PEEP) or continuous positive airway pressure (CPAP) regi-
mes as well as alveolar recruitment maneuvers [7, 25, 26].

Artificial pulmonary ventilation, under surfactant-defi-
cient conditions, produces fluid bubbles that move back and
forth, depending on the cycle of the respiratory cycle. The cre-
ated hydric valve, driven by increased insufflation pressure, fa-
vored by the increased elasticity of terminal bronchioles (lack-
ing cartilage), generates the air trapping phenomenon. Over-
expansion of the alveolar and bronchiolar epithelium, induced
by air trapping, produces acute pulmonary lesions. The hydric
valve may disappear instantly, through force play; rapid rele-
ase of distal captured gas can also produce epithelial lesions.
Plasma proteins penetrate through the formed lesions, which,
together with aggregated cell debris, form hyaline membranes
that penetrate the alveoli. The surfactant prevents the forma-



leziuni epiteliale. Prin leziunile formate, patrund proteinele
plasmatice, care, Impreuna cu detritusul celular agregat,
formeaza membrane hialine, ce tapeteaza alveolele. Surfactan-
tul Tmpiedica formarea dopurilor de lichid pulmonar prin re-
ducerea tensiunii superficiale. in consecinta, lichidul se intinde
pe suprafata alveolara ca o pelicula si se reabsoarbe [7, 27].

Afectarea functiei de perfuzie pulmonard

Deficitul de surfactant contribuie la instalarea hipoxemi-
ei prin hipoventilare si suntare dreapta-stinga. Hipoxemia
produce vasoconstrictie pulmonara hipoxica, cu cresterea
rezistentelor 1in teritoriul pulmonar (circulatie fetala
persistentd, suntare dreapta-stanga). Indicatorii care reflecta
gradul de afectare pulmonara sunt gradientul alveolo-arterial
al presiunii partiale a oxigenului [D(A_H)Oz] si indexul de oxi-
genare [P 0,/F 0_], Insa ei nu reflectd uniformitatea ventilatiei.
Administrarea de surfactant amelioreaza valorile indicatorilor
mentionati [7].

Tulburdri ale circulatiei surfactantului

Suferinta pulmonara la nou-nascutii prematur nu afecteaza
doar biosinteza de surfactant, dar altereaza si reciclarea lui.
Surfactantul inactivat nu mai poate fi reciclat; de asemenea,
sufera si mecanismele de captare a metabolitilor surfactan-
tului din sange [7, 29]. In sindromul de detresi respiratorie,
concentratia fosfolipidelor si PS-A 1n secretul traheal creste,
treptat, pe parcursul primelor 72-96 de ore, farda modificari
ulterioare in urmadtoarele 4 zile; in faza de Insanatosire,
concentratiile sunt similare nou-nascutilor cu plamani
sanatosi [7, 30]. Sindromul de detresa respiratorie regreseaza
doar atunci, cand in alveole exista o cantitate suficienta de
surfactant activ, iar patrunderea inhibitorilor lui in spatiul
alveolar este oprita. Detresa respiratorie la nou-nascutii la
termen, in plamanii carora existd o cantitate suficienta de
surfactant endogen, este de tip secundar si se poate dezvolta
dupa un episod de asfixie sau In urma unui proces infectios-
inflamator. Hipoxia perinatala si toxinele bacteriene afecteaza
sinteza, secretia si reciclarea surfactantului de catre pneumoc-
ite. Tulburdrile functionale ale surfactantului, cauzate de de-
fecte genetice sau biologice, se intdlnesc rar si se atribuie PS-
B. Mutatiile ABCA3 pot fi, de asemenea, o cauza a maladiilor
grave pulmonare cronice [7, 31, 32].

Administrarea de surfactant

O ventilare alveolara omogena, fard un risc sporit de
barotraumd, este foarte dificil de asigurat in lipsa unei
concentratii adecvate de surfactant, fapt ce impune adminis-
trarea lui in cdile respiratorii superioare faza de inspir. Surfac-
tantul se repartizeaza, ulterior, cu ajutorul fluxului de aer pana
la bronsiolele terminale si alveolele ventilate.

Se estimeaza ca 50% dintre nou-nascutii extrem de prema-
turi pot fi tratati numai cu CPAP nazal, fara administrare de
surfactant, ins3, in acest caz, frecventa enfizemului pulmonar
interstitial sau a pneumotoraxului este semnificativ mai mare
(5,5% vs. 3,6% si 9,1% vs. 3,1%, respectiv, comparativ cu lotul
care a primit surfactant). Frecventa bolii pulmonare cronice a
fost identica pentru ambele loturi. Rezultate similare au fost
obtinute si in cercetari randomizate controlate efectuate la
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tion of the lung fluid plugs by reducing the superficial tension.
Consequently, the liquid spreads over the alveolar surface as a
film and reabsorbs [7, 27].

Impaired pulmonary perfusion function

Deficiency of surfactant contributes to the installation of
hypoxemia by hipoventilation and right-left shunt. Hypoxemia
produces hypoxic pulmonary vasoconstriction, with increased
lung resistance (persistent fetal circulation, right-left shunt).
Indicators reflecting the degree of pulmonary damage are the
alveolo-arterial gradient of partial oxygen pressure [D (aa) 0,]
and the oxygenation index [P 0,/F,0,], but they do not reflect
the uniformity of ventilation. The administration of surfactant
improves the values of mentioned indicators [7].

Surfactant circulatory disorders

Pulmonary suffering at premature newborns does not only
affect surfactant biosynthesis, but also alters its recycling. In-
activated surfactant can no longer be recycled; also suffers and
mechanisms for the capture of the surfactant metabolites in
the blood [7, 29]. In respiratory distress syndrome, the con-
centration of phospholipids and PS-A in tracheal secrecy, in-
creases gradually over the first 72-96 hours, without further
changes over the next 4 days; in the recovery phase, the con-
centrations are similar to healthy newborns [7, 30]. Respirato-
ry distress syndrome regresses only when there is a sufficient
amount of active surfactant in the alveoli, an dis stopped the
penetration of its inhibitors into the alveolar space. Respira-
tory distress in term newborns, in the lungs of which there
is a sufficient amount of endogenous surfactant, is of the se-
condary type and may develop after an asphyxia episode or
an infectious-inflammatory process. Perinatal hypoxia and
bacterial toxins affect the synthesis, secretion and recycling of
surfactants by pneumocytes. Functional disorders of the sur-
factant, caused by genetic or biological defects, rarely occur
and is PS-B attributed. ABCA3 mutations may also be a cause
of chronic lung disease [7, 31, 32].

Administration of the surfactant

Homogeneous alveolar ventilation, without increased risk
of barotrauma, is very difficult to assure in the absence of an
adequate surfactant concentration, which requires its admi-
nistration in the upper respiratory airways. The surfactant is
distributed wtih the air flow to the terminal bronchioles and
ventilated alveoli.

It is estimated that, 50% of extremely premature neonates,
can only be treated with nasal CPAP, without surfactant, but in
this case, the incidence of interstitial lung enfizema or pneu-
mothorax is significantly higher (5.5% vs. 3.6% and 9.1% vs.
3.1%, respectively, compared to the group receiving the sur-
factant). The frequency of chronic pulmonary disease was
identical for both groups. Similar results have also been ob-
tained in randomized controlled trials, performed at prema-
ture newborn, that has a longer term. The conclusion is that
surfactant treatment, should be established in all cases with
increased risk of respiratory distress with the first breathing
movements [7].There are different stabilization strategies, in
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prematurul mare. Concluzia este ca tratamentul cu surfactant
ar trebui instituit In toate cazurile cu risc sporit de detresa res-
piratorie, odata cu primele miscari respiratorii [7].

Existad diferite strategii de stabilizare in sala de nastere a
nou-nascutului cu risc crescut de dezvoltare a sindromului de
detresa respiratorie [28]:

= intubare orotraheald in sala de nastere si administrare

profilactica de surfactant, cu instituirea ventilarii pulmo-
nare artificiale;

= intubare orotraheald in sala de nastere si administrare

profilactica de surfactant, fard instituirea ventilarii pul-
monare artificiale (strategia INSURE);

= stabilizare precoce cu ventilare nazala in regim de presi-

une pozitiva continua in cdile aeriene (CPAP);

= stabilizare precoce cu ventilare nazala in regim CPAP si

administrare profilactica de surfactant.

Unii autori pledeaza in favoarea CPAP pentru a evita in-
tubarea orotraheald si administrarea de surfactant la nou-
nascutii prematuri [33-35].

Conform recomandarilor oficiale [36, 37], profilaxia sin-
dromului de detresa respiratorie si a altor complicatii respi-
ratorii nu se limiteaza doar la administrarea precoce de cor-
ticosteroizi si surfactant, dar implica si o serie de masuri in
perioada perinatala. Rationala se considera administrarea de
surfactant la nou-nascutii prematuri pana la 27 de saptamini
de gestatie si la nou-ndscutii prematuri, care nu au primit cor-
ticosteroizi. Nou-ndscutii la termen de 27-32 de sdaptamani,
care au primit corticosteroizi antenatal, prezintda rezultate
similare cu cei tratati cu surfactant [38].

Tratamentul cu surfactant determind in 80% din ca-
zuri ameliorarea oxigenadrii, cresterea volumului de aer in
plamani si distribuirea lui uniforma [7, 39, 40]. Se amelioreaza
parametrii mecanicii respiratorii. Administrarea surfactantu-
lui in cazul sindromului de detresa respiratorie scade riscul
de emfizem pulmonar interstitial, pnemotorax, pneumome-
diastin si reduce mortalitatea, durata de ventilare pulmonara
artificiala si frecventa bolii pulmonare cronice [7, 41].

in cazul nou-nascutilor extrem de prematuri, este mai
eficienta administrarea profilactica a surfactantului, imediat
dupa nastere; astfel, 60% dintre acesti nou-nascuti se vor re-
cupera fara ventilare pulmonara invaziva [18, 45]. Surfactantul
este mai eficient la administrare precoce [42-46] si atunci cand
necesarul de oxigen este mai mic (Fi0,<45%) [42, 47]. Moni-
torizarea gazelor sanguine la nou-nascutii care beneficiaza de
suport ventilator non-invaziv, de administrare precoce de sur-
factant sau in cazul in care exista semne de decompensare res-
piratorie, este indispensabila [42, 48].

Strategiile INSURE si LISA

0 posibila solutie a ,,conflictului” dintre administrarea pre-
coce a surfactantului si a intentiei de ventilare non-invaziva
ar putea fi abordarea INSURE (intubare, surfactant, extubare).
Nou-nascutii cu sindrom de detresa respiratorie sunt electiv
intubati, dupa care li se administreaza surfactantul. Urmeaza
extubarea rapida si plasarea pe suport respirator non-invaziv.

Extubarea rapida poate fi facilitata prin evitarea premedi-
catiei, prin utilizarea de medicamente sedative cu durata de
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the newborn’s room with, wtih an increased risk of developing
respiratory distress syndrome [28]:
= orotracheal intubation in the newborn’s room and pro-
phylactic administration of the surfactant, with artificial
pulmonary ventilation;
= orotracheal intubation in the newborn’s room and pro-
phylactic administration of surfactant, without the esta-
blishment of artificial pulmonary ventilation (INSURE
strategy);

= early stabilization with nasal ventilation under continuo-

us positive airway pressure (CPAP);

= early stabilization with nasal ventilation under CPAP re-

gime and prophylactic administration of surfactant.

Some authors support CPAP to avoid orotracheal intubati-
on and the use of surfactants at premature neonates [33-35].

According to official recommendations [36, 37], the pro-
phylaxis of respiratory distress syndrome and other respira-
tory complications, is not limited to the early administration
of corticosteroids and surfactants, but also involves a series
of measures, during the perinatal period. Rational is the ad-
ministration of surfactant to premature newborns up to 27
weeks of gestation and to premature neonates, who have not
received corticosteroids. 27-32 weekly newborns who recei-
ved antenatal corticosteroids, show similar results to those
treated with surfactant [38].

Surfactant treatment determines in 80% cases, improve-
ment in oxygenation, increased air volume in the lungs and
uniform distribution [7, 39, 40]. Are improved yhe parameters
of respiratory mechanics. Administration of surfactant in res-
piratory distress syndrome, decreases the risk of interstitial
pulmonary emphysema, pnemothorax, pneumomediastin and
reduces mortality, duration of artificial pulmonary ventilation
and chronic pulmonary disease [7, 41].

In the case of extremely premature newborns, the pro-
phylactic administration of the surfactant is more effective
immediately after birth, so 60% of these newborns will re-
cover without invasive pulmonary ventilation [18, 45]. Sur-
factant is more effective at early administration [42-46] and
when oxygen demand is lower (F,0,<45%) [42, 47]. Monito-
ring of blood gases at neonates receiving non-invasive ven-
tilatory support, early administration of surfactant, or in the
case of signs of respiratory decompensation, is indispensable
[42,48].

INSURE and LISA strategies

A possible solution to the ,conflict” between the early ad-
ministration of the surfactant and the intention of non-inva-
sive ventilation, could be the INSURE approach (intubation,
surfactant, extubation). Newborns with respiratory distress
syndrome are electively intubated, after which is administe-
red the surfactant. After, follow the fast extubation and non-
invasive respiratory support.

Rapid extubation, can be facilitated by avoiding premedi-
cation, by using short-acting sedative drugs, antagonizing the
effects of opioid analgesics with naloxone. Babies, who be-
nefited from the INSURE method, had a shorter duration of



od

actiune scurtd, antagonizarea efectelor analgezicelor opioide
cu naloxond. Sugarii care au beneficiat de metoda INSURE, au
avut o durata mai redusa de ventilare pulmonara artificiala,
mai putine pneumotoraxuri si leziuni de boala pulmonara
cronica. Beneficiile pe termen lung ale metodei INSURE nu au
fost, deocamdata, evaluate [42, 47].

Administrarea precoce a surfactantului in primele doua ore
de la nastere este benefica in terapia sindromului de detresa
respiratorie [49, 50]. Utilizarea timpurie, insa indispensabila,
a ventilarii pulmonare artificiale este principalul factor de risc
pentru aparitia bolii pulmonare cronice la nou-nascutii pre-
maturi, cu greutate mica la nastere. Pe de alta parte, admin-
istrarea repetata de surfactant si CPAP are efecte sinergice
in tratamentul detresei respiratorii, precum si in reducerea
incidentei bolii pulmonare cronice [50-52].

Unele studii au relevat o scadere a ratei complicatiilor, in
timp ce altele au raportat ca nu exista diferente semnifica-
tive in frecventa aparitiei pneumotoraxului si bolii pulmonare
cronice, fie cad se aplica strategia INSURE, fie ca se utilizeaza
ventilarea pulmonara artificiala de lunga durata [49, 53-57].

Cu toate cd are anumite avantaje, metoda INSURE nu este
lipsita de dezavantaje: ea nu evita intubarea traheei cu ven-
tilarea pulmonara artificiala ulterioara, necesitatea sedarii
- toate acestea fiind asociate cu numeroase efecte adverse.
Sedarea, per se, ramadne un subiect controversat, daca este
privita prin prisma beneficiu-dauna [10, 60].

Cu scopul evitarii efectelor negative ale ventilarii pulmo-
nare artificiale, a fost elaborata o alta tehnica de administrare
endotraheald a surfactantului pentru nou-nascutii prematuri
cu respiratie spontana patenta. Aceasta consta in plasarea unei
sonde gastrice sau unui cateter arterial printre corzile vocale
ale nou-nascutul prematur cu sindrom de detresa respiratorie,
care respird cu suport CPAP. Cu toate beneficiile evidente ale
metodei, aceasta nu s-a bucurat de o mare raspandire, pana
cand Kribbs A. si coaut. (2007) [40, 44] nu au descris o abor-
dare similara, denumita LISA, care a demonstrat o rata de suc-
ces de cca 80%. Ulterior, prin studii randomizate, s-a demon-
strat ca utilizarea acestei metode a redus necesitatea instituirii
ventilarii pulmonare artificiale si rata bolii pulmonare cronice.

Un studiu de cohortd, efectuat pe 75 de nou-nascuti pre-
maturi, a scos in evidenta faptul ca metoda noninvaziva de ad-
ministrare a surfactantului este la fel de eficienta ca si INSURE
in evitarea ventilarii pulmonare artificiale si are mai putine
efecte adverse. Nou-nascutii care au beneficiat de surfactant
noninvaziv au avut o scadere semnificativa a necesitatii de
ventilare pulmonara artificiala in primele 72 de ore de viata,
comparativ cu cei care au beneficiat de metoda INSURE (30%
vs. 45%) [61]. In 36% din cazuri, administrarea non-invaziva
de surfactant a fost repetata, deoarece prima doza a fost de
100 mg/kg, comparativ cu metoda INSURE (200 mg/kg, prima
doza). Studiile clinice si farmacocinetice au sugerat ca doza de
200 mg/kg are o duratd de injumatatire mai mare [18, 63] si
un raspuns acut mai bun [18, 64].

Metoda LISA de administrare a surfactantului consta in [3,
55,61]:

= stabilizarea nou-ndscutului, aplicarea de CPAP nazal, cu

ajustarea fractiei necesare de inspir a oxigenului;
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artificial pulmonary ventilation, fewer pneumothoraxes and
chronic lung disease. The long-term benefits of the INSURE
method have not yet been evaluated [42, 47].

Early administration of the surfactant, during the first two
hours of birth, is beneficial in the therapy of respiratory dis-
tress syndrome [49, 50]. Early, but indispensable use of arti-
ficial lung ventilation, is the main risk factor for the occurren-
ce of chronic pulmonary disease in premature neonates with
low birth weight. On the other hand, repeated administration
of surfactant and CPAP regime, has synergistic effects in the
treatment of respiratory distress, as well as in reducing the
incidence of chronic pulmonary disease [50-52].

Some studies have shown a decrease in the rate of compli-
cations, while others have reported that there are no signifi-
cant differences in the occurrence of pneumothorax and chro-
nic pulmonary disease, either the INSURE strategy applies, or
is used long-term artificial lung ventilation [49, 53-57].

Although it has certain advantages, the INSURE method is
not without disadvantages: it does not avoid intubation of the
trachea, with subsequent artificial pulmonary ventilation, the
need for sedation - all of which are associated with numerous
adverse effects. Sedation, per se, remains a controversial topic,
if it is through benefit-damage prism [10, 60].

In order to avoid the negative effects of artificial pulmo-
nary ventilation, has been developed another technique for
the endotracheal administration of surfactant for premature
neonates, with evident spontaneous breathing. It consists by
placing a gastric probe or arterial catheter among the vocal
cords of the premature neonate with respiratory distress syn-
drome, that breathes with CPAP support. With all the obvious
benefits of the method, it did not enjoy a great spread until
Kribbs A. and co-authors (2007) [40, 44] did not describe a
similar approach, called LISA, which demonstrated a success
rate of about 80%. Subsequently, randomized studies have
shown that the use of this method has reduced the need for
artificial pulmonary ventilation and the rate of chronic pulmo-
nary disease.

A cohort study, performed on 75 preterm newborns, reve-
aled that the non-invasive method of administration of surfac-
tant is as effective as INSURE in avoiding artificial lung ventila-
tion and has fewer side effects. Newborns, who received non-
invasive surfactants, had a significant decrease in the need for
artificial pulmonary ventilation during the first 72 hours of life
compared to those who benefited from the INSURE method
(30% vs. 45%) [61]. In 36% of cases, non-invasive administra-
tion of the surfactant was repeated, because the first dose was
100 mg / kg, compared to the INSURE method (200 mg/kg,
first dose). Clinical and pharmacokinetic studies have sugges-
ted that the 200 mg/kg dose has a longer half-life [18, 63] and
a better acute response [18, 64].

The LISA method, for the administration of the surfactant,
consists of [3, 55, 61]:

= stabilization of the newborn, application of nasal CPAP,

adjusting the required oxygen-inspired fraction;

= intravenous caffeine 20%, 20 mg/kg;

= lateral decubitus positioning of the newborn;
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= administrarea intravenoasa de cafeina 20%, 20 mg/kg;

= pozitionarea in decubit lateral a nou-nascutului;

= la 30 minute dupa nastere, in trahee se introduce o sonda

de alimentare (Ch04) cu ajutorul pensei Magill, sub ghi-
dare laringoscopica directa;

= surfactantul se introduce timp de 2-5 minute, sincronizat

cu inspiratiile spontane ale copilului.

Doza optimala de surfactant (100 sau 200 mg/kg) nu a fost
stabilita, deocamdata.

Administrarea surfactantului prin metoda INSURE la nou-
nascutii care se aflau pe CPAP nazal cu Fi0,>40% vs. metoda
non-invaziva, conditii similare, la care surfactantul s-a admin-
istrat rapid, timp de 30-60 de secunde, utilizand o sonda de 5
Fr, a demonstrat o rata a necesitatii de (re)intubare in primele
72 de ore de 45% vs. 30%, respectiv. De asemenea, in lotul cu
administrarea non-invaziva a surfactantului, durata de suport
respirator (CPAP si/sau ventilare pulmonara artificiald) s-a
micsorat semnificativ si s-a diminuat, de asemenea, rata bolii
pulmonare cronice (10% vs. 20%) [66-68].

Surfactantul mai poate fi administrat intratraheal si prin
nebulizare (cu jet sau ultrasonord, timp de 20 de minute) [3,
69, 70]. Metoda este usor adaptabila pentru copiii extrem de
prematuri, care se afld pe suport respirator de tip CPAP nazal,
este bine tolerata si sigura. Si prin administrarea cu nebuli-
zatorul a surfactantului, s-a constatat reducerea riscului de
intubare orotraheala in primele 72 de ore la prematurii cu sin-
drom de detresa respiratorie.

Un studiu mic a raportat administrarea surfactantului prin
masca laringiand, comparativ cu un lot de nou-nascuti prema-
turi, care nu au primit surfactant. Studiul dat a fost efectuat
pe un lot de nou-nascuti cu sindrom de detresa respiratorie
de pana la 72 de ore de viata, cu o greutate mai mare de 1200
g, tratati cu CPAP nazal si F.0, 30-60%. Dupa in}ervenjcie, SpO2
s-a mentinut In ambele grupuri intre 88-95%. In rezultat, s-a
presupus ca administrarea de surfactant prin masca laringiana
este sigura si poate fi considerata drept o alternativa. Totusi,
aceasta metoda este mai fezabild pentru nou-nascutii cu
greutatea la nastere cuprinsa intre 1500-5000 g, care sufera
de deficit de surfactant de cauza secundara (de exemplu, in
urma aspiratiei de meconiu sau hipoxiei severe).

Concluzii

Utilizarea metodei LISA este sigura, nu implica riscuri spo-
rite si este benefica In managementul nou-nascutului prema-
tur in vederea reducerii expunerii la ventilarea pulmonara ar-
tificiala. Evitarea ventildrii pulmonare artificiale diminueaza
raspunsul inflamator local, pulmonar si cel sistemic, cu efecte
pozitive, rata de supravietuire sporita si fara complicatii majo-
re. Aceasta metoda poate fi usor aplicata in practica. Totusi, li-
mitarea cea mai importanta a metodei ramane imposibilitatea
aplicarii la varste de gestatie foarte mici si la nou-nascutii in
stare extrem de grava la nastere sau la internare, care necesita,
neapadrat, intubare orotraheala, ventilare pulmonara artificia-
13 si administrare imediata de surfactant.

Evidenta stiintifica detinuta in prezent, referitoare la ad-
ministrarea non-invaziva a surfactantului, este promitatoare
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= 30 minutes after birth, a feeding probe (Ch04) is inser-
ted into the trachea by means of the Magill pens, under
direct laryngoscopic guidance;

= the surfactant is inserted for 2-5 minutes, synchronized

with the child’s spontaneous inspiration.

The optimal dose of surfactant (100 or 200 mg/kg) has not
yet been established.

Administration of surfactant, by the INSURE method in ne-
onates who were on nasal CPAP with F,0,>40% vs. the non-in-
vasive method, similar conditions, to which the surfactant was
administered rapidly for 30-60 seconds using a 5 Fr probe, de-
monstrated a rate of need for (re)intubation in the first 72 ho-
urs of 45% vs. 30%, respectively. Also, in the non-invasive sur-
factant group, the duration of respiratory support (CPAP and/
or artificial pulmonary ventilation) decreased significantly
and the rate of chronic pulmonary disease has diminished too
(10% vs. 20%) [66-68].

The surfactant may also be administered intratracheally by
nebulization (jet or ultrasonic for 20 minutes) [3, 69, 70]. The
method is easily adaptable to extremely premature newbor-
ns, which are on nasal CPAP, is well tolerated and safe. And by
administering with the nebulizer the surfactant, there was a
reduction in the risk of orotracheal intubation in the first 72
hours at premature neonates with respiratory distress syn-
drome.

A small study reported the administration of the surfactant
through the laryngeal mask, compared to a group of prema-
ture neonates, who did not receive the surfactant. This study
was performed on a roup of infants with respiratory distress
syndrome of up to 72 hours of life weighing more than 1200 g,
treated with nasal CPAP and 30-60% F0,. After intervention,
5,0, remained in both groups between 88-95%. As a result,
the administration of surfactant through the laryngeal mask
is believed to be safe and can be considered as an alternative.
However, this method is more feasible for infants with a birth
weight of between 1500-5000 g, which suffer from secondary
cause surfactant deficiency (e.g., as a result of meconium aspi-
ration or severe hypoxia).

Conclusions

The use of the LISA method is safe, does not involve incre-
ased risks and is beneficial in premature neonatal manage-
ment to reduce exposure to artificial pulmonary ventilation.
Avoiding artificial lung ventilation diminishes local, pulmona-
ry and systemic inflammatory response with positive effects,
increased survival and no major complications. This method
can be easily applied in practice. However, the most important
limitation of the method remains the impossibility of applying
it to very young gestation age and to babies in extremely seri-
ous condition at birth or hospitalization, which necessarily re-
quire orotracheal intubation, artificial pulmonary ventilation
and immediate administration of surfactant.

The current scientific evidence, regarding the non-invasi-
ve administration of the surfactant, is promising and in favor
of this approach. However, the non-invasive administration of
the surfactant is currently insufficiently well documented due
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si in favoarea abordarii date. Cu toate acestea, administrarea
non-invaziva a surfactantului este, deocamdata, insuficient
de bine documentata din cauza esantioanelor reduse de
studiu, heterogenitatii loturilor si a parametrilor de eficienta
raportati. in aceasti ordine de idei, sunt necesare studii su-
plimentare, multicentrice, cu o metodologie de cercetare bine
pusa la punct, efectuate pe esantioane largi de pacienti, cu
parametri de rezultat relevanti si unificati.
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La un pacient cu varsta de 71 de ani si istoric de astm
bronsic de peste 20 de ani, internat in Clinica de pneumo-
logie pentru exacerbarea severa a astmului, se constatad
necomplianta la tratamentul de fond cu corticosteroizi inha-
latori, substituit prin autoadministrarea, practic zilnica, de
dexametazon parenteral (8 mg) pe parcursul ultimilor 2 ani.
Mai prezinta toracolumbalgii, eruptii cutanate pruriginoase
extinse pe membre, fese si abdomen, distrofii ungiale plantare,
echimoze, iar printre comorbiditati sunt semnalate hiperten-
siunea arteriala, glaucomul pe dreapta si cataracta pe stanga,
diabetul zaharat primar depistat.

intrebari:

1) Ce modificari constitutionale si tegumentare observati
(Figura 1)?

2) Care sunt modificarile de pe radiografia si CT-ul torace-
lui (Figurile 2, 3)?

3) Considerand datele anamnestice, care ar fi cauza cea
mai probabild a modificarilor descrise?
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A 71 years old patient with a 20 years asthma history was
admitted in pneumology department for severe asthma ex-
acerbation. A noncompliance for inhaled corticosteroids was
revealed with almost daily parenteral dexamethasone (8 mg)
use as self-treatment during the last 2 years. Last months the
patient presented thoracic and lumbar pain, extended itch-
ing rash on the limbs, buttocks and abdomen, easy bruising.
Among comorbidities arterial hypertension, right eye glauco-
ma, left eye cataract, and diabetes mellitus were noticed.

Questions:

1) What body and skin changes do you notice? (Figure 1)

2) What are the changes on chest X-ray and chest comput-
ed tomography? (Figures 2, 3)

3) Considering history what is the most likely cause of
these changes?



o

Fig. 1 Aspectele constitutionale, modificarile tegumentelor si fanerelor.
Fig. 1 Constitutional issues, skin and nail changes.

Fig. 2 Radiografia toracelui in incidentele posteroanterioara si laterala dreapta.
Fig. 2 Chest X-ray in posteroanterior and right lateral view.

Fig. 3 Tomografia computerizata a toracelui.
Fig. 3 Chest computed tomography.



Raspunsuri:

1) Fata ,in luna plind”, pletorica, cu pometii rumeni. Obe-
zitate tronculara (circumferinta taliei - 130 cm), tesut adipos
in partea superioara a spatelui, la baza gatului (,ceafa de bi-
vol”) si deasupra claviculelor (pernute supraclaviculare), cifo-
zad. Tegumentele cu echimoze, teleangiectazii, atrofie cutanata
cu subtierea dermului si vizualizarea vascularizatiei tesutului
subcutanat. Plaga pe gamba cu iIntarzierea cicatrizarii. Hi-
perkeratoza coatelor din pozitia fortata in accesele de astm
bronsic. Leziuni eritemato-scuamoase extinse, cu margine pa-
puloasa elevatj, pe fese, coapse, picioare, brate, abdomen, care
sunt suspecte pentru o infectie fungica. Hiperkeratoza planta-
rd, onicodistrofie plantar3d, eventual, de origine micotica. Tinea
corporis, pedis et unguium, confirmata, ulterior, prin examen
micologic (microscopie directa si cultura, Figura 4).

2) La radiografia toracelui, In incidentele postero-ante-
rioara si laterala dreaptd, se evidentiaza desenul pulmonar
accentuat si deformat, induratia pleurei interlobare pe dreap-
ta si calcificari in hiluri (sechele posttuberculoase). Fracturi
costale consolidate pe stanga - suspectie de fracturi tasate ale
corpurilor vertebrelor toracice. Osteoporoza severa la nivelul
coloanei vertebrale si fracturile tasate ale corpului vertebrelor
Th9, Th10, Th11, cu angulare cifotica in zona dat3, sunt confir-
mate la tomografia computerizata toracica. De asemenea, CT
pune In evidentd lipomatoza mediastinald (depuneri de tesut
adipos in mediastinul anterior).

3) Modificarile descrise se Incadreaza in sindromul Cus-
hing iatrogen (medicamentos). Prezenta acestor modificari la
un astmatic semnaleazd, mai des, o necomplianta la tratamen-
tul inhalator cu administrarea excesiva a steroizilor sistemici.

Discutii

Sindromul Cushing, descris de Harvey in 1912, include
simpomele si semnele cauzate de excesul plasmatic de gluco-
corticoizi liberi. Forma endogena a sindromului este o boala
rard, pe cand varianta exogend, iatrogenica, este mult mai frec-
vent intdlnita. Apare, mai des, ca urmare a administrarii siste-
mice de glucocorticoizi (injectare sau pe cale orala), dar si in
cazurile cu diferite alte cdi de administrare, inclusiv, epidural,
prin inhalare, intranazal, topic. In toate cazurile, este impor-
tantd durata prelungita a tratamentului si activitatea inalta a
substantei.

Reactiile adverse ale glucocorticoizilor sunt multiple si
variate. Efectele de tip anabolizant cu favorizarea eliberarii
acizilor grasi, cu redistribuirea specifica a tesutului adipos se
asociaza cu obezitatea de tip cental (raportul talie-sold mai
mare de 1 la barbati si de 0,8 la femei), cu cresterea depune-
rii de tesut adipos in mediastin si peritoneu, usor de observat
si masurat la CT toracelui, abdomenului. Efectele catabolice,
imunosupresia, de rand cu modificarile atrofice tegumentare,
se complica cu cicatrizarea intarziata a plagilor. Complicatiile
osoase, fracturile tasate de corpuri vertebrale, necroza asepti-
ca a soldului sunt printre cele mai invalidizante. Osteoporoza
si fracturile, miopatia cortizonica sunt cauzele cele mai frec-
vente ale sindromului algic (dureri de spate, dureri radiculare,
osalgii). Miopatia cortizonica cu diminuarea masei musculare,
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Answers:

1) The "moon face”, facial plethora with ruddy cheeks. Cen-
tral obesity (waist circumference was 130 cm in our patient)
with increased adipose tissue on the upper back and neck (buf-
falo hump), above the clavicles (supraclavicular pads). Kypho-
sis. Ecchymoses, telangiectasias. Purple striae on the thighs,
lower abdomen. Cutaneous atrophy with thinning dermis and
exposure of subcutaneous tissue vascularization. Calf wound
with slow healing. Large erythemato-squamous lesions with
elevated papulous rim on the back, buttocks, thighs, legs, arms
and abdomen, suspected for a fungal infection. Plantar hy-
perkeratosis and nails dystrophy, eventually of fungal origin.
Tinea corporis, pedis et unguium, confirmed by mycological ex-
amination (direct microscopy and culture).

2) At the chest X-ray in the posterior-anterior and right lat-
eral view are highlighted increased and deformed pulmonary
markings, thickened right interlobular pleura, and calcifica-
tion in the hilum (tuberculosis sequelae). Consolidated left
ribs fractures. Suspicion of vertebral fracture with compressed
thoracic vertebrae. On the chest computed tomography were
confirmed severe spine osteoporosis with compressed frac-
tures of the Th9, Th10, and Th11 vertebras with kyphotic an-
gulation in this area. CT also shows mediastinal lipomatosis
(deposits of fat in the mediastinum)

3) Described changes are characteristic for an iatrogenic
Cushing syndrome (drug induced). The presence of these
changes in an asthmatic patient often reveals noncompliance
to inhaled corticosteroid therapy and excessive administra-
tion of systemic steroids.

Discussion

Cushing syndrome, described by Harvey in 1912, includes
symptoms and signs caused by the excess of the free gluco-
corticoids in the plasma. Endogenous form of the syndrome
is a rare disease, while the exogenous one, iatrogenic, is much
more common. latrogenic Cushing syndrome occurs com-
monly after systemic corticosteroids administration (oral or
injection), however the disease was reported in other routes
of administration, including epidural, inhaled, intranasal, and
topical. In all cases, the prolonged period of treatment and the
high potency of the substance is important.

Side effects of glucocorticoids are multiple and varied.
Anabolic effects favoring the release of fatty acids with spe-
cific redistribution of body fat are associated with central type
of obesity (waist-to-hip ratio greater than 1 in men and 0.8
in women), with increased deposition of fat in mediastinum
and peritoneum, easily observed and measured on thoracic
and abdominal CT. Catabolic effects and immunosuppression,
along with atrophic skin changes, are complicated with de-
layed wound healing. Bone complications, compressed verte-
bral fractures, aseptic necrosis of the hip are among the most
disabling. Osteoporosis and fractures, cortisone myopathy
are the most common causes of a pain syndrome (back pain,
radicular pain, and bone pain). Cortisone myopathy with re-
duced muscular mass, especially in the thigh, and proximal



Fig. 4 Filamente miceliene lungi ramificate. Cultura de Trichophyton rubrum.
Fig. 4 Long branched filaments of mycelia. Trichophyton rubrum culture.

Fig. 5 Modificarile constitutionale, ale tegumentelor si fanerelor in aspect evolutiv, dupa tratament.
Fig. 5 Constitutional, skin and nail changes — evolution after treatment.



indeosebi la muschii coapsei si miastenia proximala sunt lent
reversibile la intreruperea tratamentului.

Lista manifestarilor sindromului Cushing cuprinde si hi-
pertensiunea arteriald, diabetul zaharat, glaucomul si cata-
racta, cu pierderea consecutiva a vederii, tulburarile de com-
portament cu iritabilitate, anxietate, insomnii, depresii sau
psihoze, tulburdrile de crestere (la copii), dereglarea ciclului
menstrual, hirsutism, disfunctie erectild sau pierderea libi-
doului, tulburarile hidroelectrolice. Totusi, cele mai de temut
complicatii sunt perforatia viscerelor (din ulcere peptice) si
infectiile fungice oportuniste.

n sindromul Cushing iatrogen, fatd de cel endogen, mai
putin pronuntate sunt hipertensiunea arteriala, oligoameno-
reea si hirsutismul, tulburarile psihice, pe caind manifestarile
de osteoporozd, necroza aseptica de cap femural, manifestari-
le oculare (glaucom, cataractd) si de pancreatita sunt, relativ,
mai grave.

La examenul microscopic direct al scoamelor din eruptiile
cutanate s-au evidentiat filamente miceliene lungi, ramificate.
La Insdmantarea materialului patologic pe mediul de cultura
Sabouraud s-a depistat Trichophyton rubrum (Figura 4).

La un tratament antimicotic cu itraconazol, 200 mg de 2 ori
pe zi, timp de 7 zile, a cate 3 cicluri consecutive, cu pauza de 3
saptamani intre ele si initierea tratamentului de fond (inhala-
tor) pentru astmul bronsic, peste 6 luni la pacient s-a observat
o ameliorare vadit3, atat a patologiei de baza, cat si a modi-
ficarilor cutanate: atenuarea expresiei sindromului Cushing,
disparitia echimozelor; involutia clinica, practic completd, a
leziunilor eritemato-scuamoase diseminate, precum si ameli-
orarea clinica evidentd a onicomicozei si a micozei plantare.
(Figura 5).

Referinte / references

1. Nguyen H. latrogenic Cushing Syndrome. Clinical Presentation.
www.emedicine.medscape.com (updated: July, 20, 2016).

2. Hopkins R,, Leinung M. Exogenous Cushing’s syndrome and glu-
cocorticoid withdrawal. Endocrinol. Metab. Clin. North Am., 2005;
34:371-84.
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myasthenia are slowly reversible after discontinuation of glu-
cocorticoid treatment.

Other manifestations of Cushing syndrome are arterial
hypertension, diabetes, glaucoma and cataract with conse-
quent vision loss, behavioral disorders like irritability, anxi-
ety, insomnia, depression or psychosis, growth disorders (in
children), menstrual cycle disorders, hirsutism, erectile dys-
function and decreased libido, electrolyte disorders. However,
the most feared complications are visceral perforation (from
peptic ulcers) and opportunistic fungal infections.

In iatrogenic Cushing syndrome, the hypertension, oli-
goamenorhea and hirsutism are less pronounced; whereas
psychiatric disorders, osteoporosis, femoral head aseptic ne-
crosis, ocular manifestations (glaucoma, cataract) and pancre-
atitis are, relatively more severe

At the microscopic examination of the squams from skin
lesions long branched filaments of mycelia were revealed. In
Sabouraud culture environment of the pathological material,
Trichophyton rubrum was detected (Figure 4).

Due to an antimycotic treatment with itraconazol 400
mg per day, for 7 days, in three consecutive cycles, with a
three weeks break between them, and the initiation of the
background inhalatory therapy for bronchial asthma, after 6
months was observed an improvement of basic pathology and
skin lesions, decrease of the Cushing syndrome expression:
disappearing of the ecchymoses; almost total clinical involu-
tion of the disseminated erythemato-squamose lesions, also,
the clinical improvement of onychomycosis and plantar my-
cosis (Figure 5).

3. Gilbertson E., Spellman M,, Piacquadio D. et al. Super potent topi-
cal corticosteroid use associated with adrenal suppression: clini-
cal considerations. J. Am. Acad. Dermatol., 1998; 38: 318-21.

4. Decani S., Federighi V., Baruzzi E. et al. latrogenic Cushing’s syn-
drome and topical steroid therapy: case series and review of the
literature. J. Dermatolog. Treat., 2014; 25 (6): 495-500.
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scris in 1-3 fraze)
o Ipoteza de cercetare (formulata in 1-2 fraze)
o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

= Rezumatul articolului (compus din: introducere, materiale si
metode, rezultate, concluzii), limitat la maximum 350 de cuvin-
te.

= Cuvinte cheie

= Introducere

= Materiale si metode

= Rezultate

= Discutii

= Concluzii

= Lista abrevierilor utilizate (daca este cazul)

= Declaratia de conflict de interese

= Contributiile autorilor

= Multumiri si finantare (daca este cazul)

= Referinte bibliografice

= Tabele silegende la tabele (daca este cazul)

= Jlustratii si figuri (daca este cazul)

= Legendele figurilor (daca este cazul)

= Descrierea datelor suplimentare, anexe (daca este cazul)

Pe pagina de titlu a manuscrisului trebuie sa fie prezente ur-
matoarele elemente:

= Titlul manuscrisului: formulat in conformitate cu ghidurile
STROBE, trebuie sa fie laconic, relevant pentru continutul manuscri-
sului, sa reflecte tipul (design-ul) studiului si sa nu depdseasca 25 de
cuvinte. Nu se admit prezenta abrevierilor in titlu.

= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Revis-
tei) reprezintad o versiune scurta, de esenta, a titlului complet. Va fi
limitat la 40 de caractere, inclusiv spatiile.

= Numele autorului (autorilor). Autori sunt numiti doar acele
persoane, care au avut o contributie substantiald la lucrare. Exem-
ple de contributie esentiald la lucrare sunt: elaborarea design-ului
studiului, recrutarea pacientilor, participarea in colectarea datelor,
analiza datelor, interpretarea rezultatelor, scrierea propriu-zisa a ar-
ticolului, realizarea tehnica a testelor, investigatiilor, realizarea ima-
ginilor, formularea concluziilor. Pot fi citati pana la 10 autori indivi-

Although, the number of figures and tables in the manuscript is at the
discretion of the authors, in order to not reduce article legibility it is
recommended to limit their number to five.

Structure of original article must comply with the following
sequence:
= Full title (according to the STROBE guidelines)
= Full authors’ name
= Authors’ affiliations
= Contact details of corresponding author
= Short title (to be used as a running head on the journal)
= Article highlights:
o What is not yet known on the issue addressed in the submit-
ted manuscript (described in 1-3 sentences)
o The research hypothesis (described in 1-2 sentences)
o The novelty added by manuscript to the already published
scientific literature (limited to 1-3 sentences).
= Abstract (consisting of background, materials and methods, re-
sults and conclusions), to not exceed 350 words.
= Keywords
= Introduction
= Materials and methods
= Results
= Discussions
= Conclusions
= List of abbreviations used (if applicable)
= Declaration of conflict of interests
= Authors’ contributions
= Acknowledgements and funding (if applicable)
= References
= Tables and tables’ captions (if applicable)
= Pictures and figures (if applicable)
= Figures’legends (if applicable)
= Description of additional data, appendices (if applicable)

The cover page of the manuscript should include:

= Title of the manuscript: written according to the STROBE
guidelines, should be concise, relevant to the content of the manu-
script, and reflect the study design. The title length should not exceed
25 words. It is not allowed the presence of abbreviations in the title.

= Short title: (to be used as a running title) is a short version of
the essential of the full title. Short title will be limited to 40 charac-
ters, including spaces.

= Author(s) name: Authors list must include only those persons
who had a substantial contribution to the work. Examples of essential
contribution to the work are: developing of the study design, patients
recruitment, participation in data collection, data analysis, interpre-
tation of results, writing of the manuscript, performing of the tests,
pictures taking, drawing conclusions. The authors list should not ex-
ceed 10 persons. If the research group exceed 10 individual authors,
in the “Authors name” section first two will be cited, all others should
be mentioned at the end of the article, In the “Acknowledgements and
funding” section.

Members of the research group who do not meet the formal cri-
teria of the authorship, but have had some contribution to the paper,
may be mentioned in the “Acknowledgements and funding” section.

Note: To differentiate the corresponding author, as well as au-
thors who have an equal contribution to the work, using special



duali. In cazul cand grupul de lucru depiseste 10 autori individuali,
vor fi citati in sectiunea ,,Numele si prenumele autorilor” doar primii
doi, iar restul vor fi mentionati la sfarsitul articolului, la sectiunea
,Multumiri si finantare”.

Membrii grupului de lucruy, care nu Indeplinesc criteriile formale
de autor enumerate, dar au avut o oarecare contributie la lucrare, pot
fi mentionati In sectiunea ,Multumiri si finantare”.

Nota: Pentru a diferentia autorul corespondent si autorii care au
contribuit in aceeasi masura la lucrare, folositi caractere speciale, ca
exponenti, la sfarsitul numelor lor:

(*) - pentru Autorul corespondent;

(1) - pentru Autorii care au avut o contributie egala.

(De exemplu: Adrian Belii*, Adrian Beliit)

Nu se vor mentiona gradele si titlurile stiintifice si cele stiintifico-
didactice.

= Afilieri. Afilierea autorilor se va scrie dupa sectiunea ,Numele
autorului (autorilor)”. In acest sens, se va mentiona numele complet al
institutiei de afiliere a autorului (autorilor), localitatea si tara.

Afilierea se marcheaza cu cifre arabe, in superscript (de exemplu:
Adrian Belii')

= Elementele scoase in evidenta din articol:

o Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-
scris 1n 1-3 fraze)

o Ipoteza de cercetare (formulata in 1-2 fraze)

o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

Din pagina noua:
Rezumatul
Rezumatul trebuie sa fie scris la timpul trecut, persoana a treia.
Acesta trebuie sd ofere un sumar concis al scopului, obiectivelor, re-
zultatelor semnificative si concluziilor studiului, in limitele la 350 de
cuvinte, organizate In urmatoarele sectiuni:
= Introducere - unde se va reflecta, pe scurt, contextul si scopul
principal al studiului;
= Material si metode - cum a fost realizat studiul si ce teste sta-
tistice au fost aplicate;
= Rezultate - prezinta rezultatele principale ale studiului;
= Concluzii - o scurtd trecere in revista a constatdrilor facute, cu
posibile implicari pentru studii ulterioare.

Nu utilizati abrevieri si citatii In rezumatul articolului.

Cuvintele cheie

Enumerati 4-10 cuvinte cheie, care sunt reprezentative pentru
continutul articolului. Pentru a usura gasirea articolului Dvs. de catre
motoarele de cautare ale bazelor de date, folositi termeni recoman-
dati din lista de titluri cu subiect medical de pe http://nlm.nih.gov/
mesh.

inregistrarea trialului clinic

In caz dacd articolul Dvs. comunici rezultatele unui trial clinic, va
rugam sa indicati Registrul trialului si numarul unic de inregistrare
a trialului.

Exemplu: ,Current Controlled Trials ISRCTN61362816”. Atentie!
Nu trebuie sd existe niciun spatiu intre literele si cifrele numarului
unic de inregistrare a trialului. Pentru mai multe informatii, va rugam
sa accesati http://www.isrctn.org (International Standard Randomi-
sed Controlled Trial Number) si http://www.icmje.org (International
Committee of Medical Journal Editors).
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characters as a superscript index at the end of their names is recom-
mended:

(*) - Corresponding author;

(1) - Authors with equal contribution.

(e.g. Adrian Belii*, Adrian Beliit)

= Affiliation: Please state the full name of institution, city and
country to which the author(s) is affiliated. Affiliation should be
marked with Arabic numerals in superscript after the author(s)
name (e.g. Adrian Belii?)

= Article highlights:

O What is not yet known on the issue addressed in the submitted
manuscript (described in 1-3 sentences)

O The research hypothesis (described in 1-2 sentences)

O The novelty added by manuscript to the already published sci-
entific literature (limited to 1-3 sentences).

From new page:
Abstract
The abstract should be written using the past tense, third per-
son. It should provide a concise summary of the purpose, objectives,
significant results and conclusions of the study. The summary text
should not exceed 350 words organized into the following sections:
= Introduction - reflect in short the context and purpose of the
study;
= Material and methods - describe how the study was conduc-
ted and specify the applied statistics;
= Results - present the key results of the study;
= Conclusions - a brief overview of the findings, with possible
implications for further studies.
Do not use abbreviations or citations in the abstract of the article.
Key words
List 4-10 keywords that are representative for the contents of the
article. To facilitate finding of your article by search engines of elec-
tronic databases, use MESH keywords list (available on http://nlm.
nih.gov/mesh).

Registered clinical trial

In case if your article reported the results of a clinical trial, please
indicate Trial Register and the unique registration number of the
trial.

E.g.: “Current Controlled Trials ISRCTN61362816”

Attention! There should be no space between letters and num-
bers of the unique record number of the trial. For more information,
please visit http://www.isrctn.org (International Standard Random-
ized Controlled Trial Number) and http://www.icmje.org (Interna-
tional Committee of Medical Journal Editors).

From new page:

Introduction

The Introduction section should be written using past tense, third

person, and should:

= provide information that would allow readers outside of the fi-
eld to enter the context of the study, to understand its meaning;

= define the problem addressed and explain why it is important;

= include a brief review of recent literature in the field;

* mention any controversy or disagreement existing in the field;

= formulate research hypothesis and present the main and se-
condary assessed outcomes;



Din pagina noua:

Introducerea

Introducerea, scrisa la timpul trecut, persoana a treia, trebuie:

= sa ofere informatii care ar permite cititorilor din afara dome-
niului sd intre In contextul studiului, sa-i inteleaga semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta
este importanta;

= 53 includa o scurtd trecere in revistd a literaturii recente din
domeniu;

= sa mentioneze orice controverse sau dezacorduri relevante in
domeniu;

= sd formuleze ipoteza de cercetare si sa prezinte parametrul
principal si cei secundari de rezultat;

= 53 concluda cu scopul lucrarii si cu un comentariu care sa ateste
daca scopul propus a fost atins.

Material si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu deta-
lii suficiente procedurile efectuate. Aici se vor mentiona protocoalele
detaliate privind metodele utilizate precum si informatii justificative.
Se vor include: design-ul studiului, descrierea participantilor si mate-
rialelor implicate, descrierea clard a tuturor interventiilor si compa-
ratiilor efectuate, precum si testele statistice aplicate. Se vor specifica
denumirile generice de medicamente. Atunci cand in cercetare sunt
folosite branduri, se indica in paranteze denumirea lor comerciala.
in cazul studiilor pe subiecti umani sau pe animale, trebuie si fie
mentionatd aprobarea etica (data si nr. procesului verbal al sedin-
tei Comitetului de Etica, presedintele CE si denumirea institutiei, in
cadrul careia activeaza CE), precum si consimtamantul informat al
persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatdri fundamentale, evident, referitoare la ipoteza
care a stat la baza studiului. Rezultatele trebuie redate concis si logic,
cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor obti-
nute in domeniul respectiv. Rezultatele obtinute se vor compara cu cele
provenite din studiile anterioare din domeniu si se vor trasa potentiale
directii viitoare de cercetare. Discutiile trebuie sa contina interpretari
importante ale constatdrilor si rezultatelor, iIn comparatie cu studiile
anterioare. De asemenea, se vor mentiona limitele studiului si factorii
potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concluda laconic intregul studiu si sa
specifice, care este plus-valoarea adusa la informatiile disponibile
despre subiectul abordat. in concluzii nu se vor oferi informatii noi
si nu se vor dubla (repeta) cele prezentate in sectiunea ,Rezultate”.

Abrevieri

Folositi numai abrevieri standard. De asemenea, pot fi formulate
si alte abrevieri, cu conditia ca acestea vor fi descifrate In text atunci
cand sunt utilizate pentru prima data. Abrevierile din figuri si tabe-
le vor fi descifrate in legendd. Abrevierile trebuie folosite cat mai rar
posibil.

= conclude with the research’ propose and a short comment
whether the purpose has been achieved.

Material and methods

“Materials and methods” section should present in sufficient de-
tails all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include
study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics. in the
manuscript text the generic names of drugs should be used. When
drug brands are used their trade name will be shown In parenthe-
ses. For studies on humans or animals a statement about ethical
approval and informed consent of study subjects should be include.
Please specify date and number of Ethics Committee (EC) decision,
chair of the EC as well as institution within EC is organized.

Results

Results and discussion should be presented in separate sections.
Authors must present results in a clear and accurate manner. Results
should be explained (not justified or compared in this section) and
include fundamental statements related to hypothesis behind the
study. The results should be presented concisely and logically, em-
phasizing on new original data.

Discussion

Describe the impact, relevance and significance of the obtained
results for the field. The results are compared with those from pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented in the “Results” section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be
defined and provided when are used for the first time in the manu-
script. Abbreviations in the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. in accordance with
the ICMJE guidelines, authors must fulfill a statement of conflicts of
interest, which will be published at the end of the article.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

= mentioned, if the article has any impact on the eventually in-



Declaratia de conflict de interese
Dupa publicare, persoanele sau organizatiile implicate in studiu
vor deveni publice si astfel poate fi influentata reputatia lor. Prin ur-
mare, autorii trebuie sa dezvaluie relatia financiara sau non-financi-
ara cu persoane sau organizatii si sa declare conflictele de interese
pentru datele si informatiile prezentate in manuscris. in conformita-
te cu ghidurile ICMJE, Autorul (autorii) trebuie sa completeze o decla-
ratie privind Conflictele de interese, care va fi prezentata la sfarsitul
articolului publicat.
Completand declaratia referitoare la Conflictele de interes, se vor
lua In consideratie:
Pentru Conflicte de interese financiare
= specificati dacd vreo organizatie are relatie financiara cu lu-
crarea stiintifica reflectata in manuscris, inclusiv de finantare,
salariu, rambursari;
= mentionati, dacd articolul are un impact asupra organizatiei
date, ce ar genera pierderi sau profituri dupa publicare, in pre-
zent sau in viitor;
= autorul (autorii) trebuie sa precizeze daca detin cote de pro-
prietate in orice organizatie care ar putea sa suporte pierderi
sau sa aiba profituri dupa publicare, in prezent sau in viitor. De
asemenea, se recomanda sa se specifice daca autorul (autorii)
detin(e) sau aplicd pentru orice drepturi de proprietate (bre-
vet) in legatura cu continutul utilizat in manuscris;
= precizati daca existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= V3 rugam sa specificati oricare conflicte de interese non-fi-
nanciare legate de politicd, individuale, religioase, ideologice,
educationale, rationale, comerciale etc., care au legatura cu ma-
nuscrisul.

Contributia autorilor

Aceasta sectiune a manuscrisului are rolul de a specifica contri-
butia si gradul de implicare a fiecirui autor. in acest sens, vi rugam
sa respectati formatul exemplului propus: ,HW a conceput studiul, a
participat la design-ul studiului si a ajutat la redactarea manuscrisu-
lui. MG a efectuat procesarea exemplarelor, a metodelor de culturd ale
tesutului si a elaborat manuscrisul. TK a efectuat testele de imunoflu-
orescentd. PN a participat la colorarea probelor si la analiza citome-
tricd prin flux. AR a participat la elaborarea design-ului studiului si a
efectuat analiza statisticd. Manuscrisul final a fost citit si aprobat de
cdtre toti autorii’.

Fiecare Autor trebuie sa aibad o contributie individuala in desfa-
surarea cercetdrii, pregatirii manuscrisului si publicarii lucrarii. Un
Autor trebuie sa contribuie semnificativ la conceptul si design-ul lu-
crarii, la efectuarea procedurilor experimentale, la colectarea datelor,
la compilarea, analiza, interpretarea si validarea rezultatelor.

Conform recomandarilor Comitetului International al Editorilor
Revistelor Medicale, ICMJE, (www.icmje.org), drept autor poate fi con-
sideratd persoana care se Incadreaza in toate cele 4 criterii:

1. a adus o contributie individuala substantiala conceperii, ela-
borarii design-ului cercetarii, sau a colectat, analizat sau in-
terpretat datele;

2. aelaborat manuscrisul sau l-a revazut in mod critic, aducand o
contributie intelectuald importants;

3. a aprobat versiunea finald a manuscrisului, gata pentru publi-
care;

4. este de acord sa fie responsabild pentru toate aspectele legate
de cercetarea efectuata si de manuscrisul depus pentru publi-
care si sa dea asigurare, ca toate intrebarile referitoare la acu-
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volved organization and could generate losses or profits after
publication, now or in the future;

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the
author (s) own (s) or apply to any property rights (patent) on
the content used in the manuscript;

= indicate if there are any other conflicts of interest.

For non-financial conflicts of interest

= Please specify any non-financial conflicts of interest: political
individual, religious, ideological, educational, rational, com-
mercial etc. related to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and in-
volvement of each author. in this regard, please follow the suggested
format: “HW conceived the study and participated in study design
and helped drafting the manuscript. MG performed the processing of
specimens and tissue culture methods and drafted the manuscript. TK
performed immunofluorescence tests. PN participated in staining and
flow-cytometry. AR participated in the study design and performed
the statistical analysis. Final manuscript was read and approved by
all authors’.

Each author must have an individual contribution to the re-
search, manuscript preparation and work publication. An author
should contribute substantially to one of the following: the concept
and design of the work, performing of the experimental procedures,
data collection, compilation, analysis, interpretation and validation
of results.

According to the International Committee of Medical Journals
Editors, ICMJE (www.icmje.org), as author may be a person who fit
all four of following criteria:

1. has made a substantial personal contribution in desi-gning,
developing research protocol, or collected, analyzed and in-
terpreted data;

2. developed or reviewed critically the manuscript bringing a
significant intellectual contribution;

3. approved the final version of the manuscript ready for pub-
lication;

4. agrees to be responsible for all aspects of the conducted re-
search and submitted manuscript and to assure that all ques-
tions relating to accuracy or completeness of the work was
adequately assessed and resolved.

Note: Persons who have contributed to the work, but not fit the
four criteria mentioned above cannot be considered as authors.
Their contribution will be mentioned in the “Acknowledgment and
funding section” of the manuscript. Also, people who have only been
involved in data collection, monitoring, technical assistance and
funding, are not eligible as coauthors, but they may be mentioned in
the “Acknowledgements and funding” section. Mere position of head
of unit, department or institution, on which the research was con-
ducted, without fulfilling all four ICMJE criteria, doesn’t provide the
right to be a coauthor of the work.

Acknowledgements and funding

People who contributed to the study design, data collection, anal-
ysis and interpretation, manuscript preparation and editing, offered
general or technical support, contributed with essential materials
to the study, but do not meet ICMJE authorship criteria will not be



E

ratetea sau integritatea lucrdrii vor investigate si rezolvate in
mod corespunzdtor.

Nota: Persoanele, care au contribuit la realizarea lucrarii, insd nu
se incadreaza in toate cele 4 criterii enuntate mai sus, nu pot fi con-
siderate drept autori; contributia acestora va fi mentionatd in sectiu-
nea ,multumiri si finantare” a manuscrisului. De asemenea, persoa-
nele care au fost implicate doar in colectarea datelor, supraveghere,
asistenta tehnica si finantare, nu detin drept de Autor, dar ei pot fi
mentionati In sectiunea ,multumiri si finantare”. Simpla detinere a
functiei de sef de unitate, departament sau institutie, in cadrul careia
s-a efectuat cercetarea, fara indeplinirea tuturor celor 4 recomandari
ale ICMJE, nu ofera dreptul de a fi (co)autor al lucrarii.

Multumiri si finantare

Persoanele care au contribuit la elaborarea design-ul studiului,
colectarea datelor, analiza si interpretarea acestora, la pregatirea ma-
nuscrisului si la redactarea lui critica, au oferit suport general sau
tehnic, au contribuit cu materiale esentiale pentru studiu, dar care
nu indeplinesc criteriile ICMJE de Autor, nu vor fi considerate drept
Autori, dar contributia lor va fi mentionata In sectiunea ,multumiri si
finantare”. Tot in aceastd sectiune se vor mentiona sursele de finan-
tare ale lucrdrii. Mentionarea persoanelor fizice sau juridice, care au
contribuit la realizarea lucrarii si manuscrisului, poate fi facuta doar
dupa obtinerea unei permisiuni de la fiecare dintre ele.

Tabelele

Fiecare tabel va fi creat cu dublu-spatiere si amplasat pe o pagi-
na separata, dupa textul manuscrisului. Enumerarea tabelelor va fi
consecutivd, cu cifre arabe, in ordinea primei lor citari in text, scris
cu caractere grase (bold), alinierea - pe stanga, deasupra tabelului.
Fiecare tabel va avea un titlu laconic, care va fi scris cu caractere nor-
male (regular) sub numarul tabelului. Nu utilizati caractere bold in
interiorul tabelului. Urmati exemplul prezentat:

Tabelul 1. Evenimente adverse intra-anestezice si imediat
post-extubare

Lot experimen- Lot control

tal (n=100)  (n=100) P
Disritmii 6,0% 3,0% 0,49
Instabilitate hemodinamica 7,0% 1,0% 0,034
Trezire prelungitd* 11,0% 4,0% 0,19
GVPO' post-extubare 8,0% 27,0% 0,007
Durere intensa la trezire 17,0% 19,0% 1,0

Notd: * - trezire neobisnuit de lenta, dupa ce concentratia cerebrald a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei;
T - greata si vomad postoperatorie. Analiza statistica utilizata: testul Fisher.

Legendele si notele explicative vor fi ficute sub tabel. Toate abre-
vierile non-standard se vor explica in notele de subsol, folosind ur-
matoarele simboluri, in urmatoarea ordine: *,t+,%,§, ||, 7, **, T 1,
$4,88, 1111, 7 Tetc

Mentionati, de asemenea, testele statistice aplicate si tipul de
date prezentate. Asigurati-va ca fiecare tabel este citat In text. Daca
utilizati date din altd sursa publicata sau nepublicata, trebuie sa obti-
neti permisiunea si sa declarati pe deplin sursa sub tabel.

considered as authors, but their contribution will be mentioned in
section “Acknowledgements and funding”. Also in this section must
be specified the sources of work funding. Mention of persons or in-
stitutions who have contributed to the work and manuscript can be
made only after obtaining permission from each of them.

Tables

Content of each table should be double-spaced and placed on
a separate page after the text of the manuscript. Tables numbering
will be done using consecutive Arabic numerals in the order of their
first citation in the text; it is should be written in bold, align to left
and place above the table. Each table should have a concise title that
will be written in bold (regular) under table number. Do not use bold
within the table. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse
events

E i tal
XPEMENTAT Control Cohort
Cohort
(n=100)

(n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONVT post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, £, §, | |, . * t .+ £ §S | | | . T
q etc.

Applied statistical tests and the type of presented data should be
also mentioned. Make sure that each table is cited in the text. If you
use data from another published or unpublished source, you must
obtain permission and cited the source below the table.

Figures

Figures will be included In the main manuscript, and also sub-
mitted as separate files. The manuscript figures should be presented,
each one on a separate page and should be numbered consecutively
with Arabic numerals in the order of their citation in the text. Figure
numbering will be written abbreviated (Fig. 1), using bold fonts, left
alignment, and placed under the figure. Each figure should have a la-
conic title that will be written using regular font and place in the right
of the figure’s number.

Figures’ quality should assure the visibility of details. Pictures of
persons potentially identified must be accompanied by written per-
mission to use it. If a figure has been previously published, please cite
the original source and submit the written permission to reproduce
the figure from the copyright owner. Permission can be taken from
both the author and the publisher, except the documents of public
domain.

For figures, the following file formats are accepted:

O TIFF

O JPEG

O EPS (preferred format for diagrams)



Figurile

Figurile vor fi prezentate atat In manuscris, cat si pe fisiere se-
parate. in manuscris, figurile vor fi prezentate dupa textul lucririi,
fiecare pe pagina separata si vor fi numerotate consecutiv, cu cifre
arabe, in ordinea citdrii lor In text. Numerotarea va fi scrisd abreviat
(Fig. 1), cu caractere grase (bold), alinierea - pe stanga, sub figura.
Fiecare figurd va avea un titlu laconic, care va fi scris cu caractere
normale (regular) in dreptul numerotarii.

Figurile trebuie sa fie calitative, vizibile In detaliu. Fotografiile
cu persoane potential identificabile trebuie sa fie insotite de permi-
siunea scrisd de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luatd atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

o EPS (format preferat pentru diagrame)

o PowerPoint (figurile trebuie sd fie de marimea unui singur di-

apozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisa In continuare, imediat dupa titlul fi-
gurii. Descrierea figurii nu trebuie sa repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, sdgeti, numere sau litere
pentru a identifica, descrie parti ale ilustratiilor, identificati-le si ex-
plicati-le pe fiecare in mod clar in legenda. Explicati scala interna si
identificati metoda de colorare in microfotografii.

Va rugam sa retineti ca este de responsabilitatea autorului (auto-
rilor) de a obtine permisiunea de la detinatorul drepturilor de autor
pentru a reproduce figuri sau tabele care au fost publicate anterior In
alta parte. Imaginile color vor fi tiparite din contul autorilor.

Referintele bibliografice

Toate referintele bibliografice trebuie sa fie numerotate consecu-
tiv, intre paranteze patrate [ ], in ordinea in care sunt citate in text.
Citatele de referinta nu trebuie sa apara in titluri sau subtitluri. Fie-
care referinta trebuie sa aiba un numar individual. Citarile multiple
din cadrul unui singur set de paranteze trebuie sa fie separate prin
virguli si spatiu. In cazul in care existi trei sau mai multe citiri sec-
ventiale, acestea ar trebui sa fie indicate sub formd de serie. Exemplu:
[1,5-7,28].

Vi rugim si evitati folosirea excesivi a referintelor. In cazul in
care se folosesc sisteme automate de numerotare, numerele de refe-
rinta trebuie sa fie finalizate, iar bibliografia trebuie formatata com-
plet inainte de depunere. Lista de referinta trebuie sa contina toti
autorii. Abrevierea revistelor trebuie sd fie In conformitate cu Index
Medicus / MEDLINE. Pot fi citate doar articolele sau rezumatele care
au fost publicate si care sunt disponibile, accesibile prin intermediul
serverelor publice. Orice rezumate sau articole nepublicate sau cu ca-
racter personal nu trebuie sa fie incluse in lista de referintd, dar pot
fi incluse in text si citate In mod corespunzator, indicand cercetatorii
implicati. Obtinerea permisiunii printr-o scrisoare de la autori pen-
tru a le cita comunicarile sau datele nepublicate sunt in responsabili-
tatea autorului corespondent al articolului.

Formatul referintelor

Autorii sunt rugati sa furnizeze cel putin un link pentru fiecare
referintd bibliografica (preferabil PubMed).
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© PowerPoint (figures should be of the size of a single slide)
The file title should include the figure number and an identifiable
short title.

Figures’ legends

Figure’s legend should be written immediately after the figure’s
title. Figure’s description should not repeat the description in the text
of the manuscript. When used symbols, arrows, numbers or letters to
describe parts of the figure, explain clearly each one of them in the
legend. Explain the internal scale and identify the staining method of
the photomicrographs.

Please note that it is the responsibility of the author(s) to obtain
permission from the copyright holder to reproduce figures or tables
that have been published previously elsewhere. Color images will be
printed at the expense of the manuscript authors.

References

All references must be numbered consecutively, in square brack-
ets [ ], in the order they are cited in the text. Reference citations should
not appear in titles or subtitles. Each reference should have an indi-
vidual number. Multiple citations within a single set of brackets must
be separated by commas and spaces. If there is a sequence of three or
more citations, they have to be given as a range (e.g. [1, 5-7, 28]).

Please avoid excessive use of references. If an automatic system
of citation is used, reference numbers must be finalized and the bib-
liography must be fully formatted before submission. Reference list
should include all authors. Journals’ abbreviation must be in accor-
dance with Index Medicus/MEDLINE. It may be cited only articles or
abstracts that have been published and are available through public
servers. Any abstracts or unpublished data or personal items should
not be included in the reference list, but may be included in the text
and cited accordingly, indicating the involved researchers. It is of
manuscript authors’ responsibility to obtain the permission to refer
to unpublished data.

References format

Authors are asked to provide at least one link for each citation
(preferably PubMed).

© Journal article reference

Surname and initials of the author(s), separated by commas (reg-
ular). Title of article (regular). Abbreviated name of the journal (in
italics), followed by the year, volume number: pages number (regu-
lar). Articles 1n press should be specified as “In press” (italic, bold),
after the pages number. All the authors should be listed.

e.g.: “1. Belli A, Cobaletchi S., Casian V., Belii N., Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de
la douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012;
31: 60-66. “

O Book reference

Surname and initials of the author (s), separated by commas (reg-
ular). Title of chapter (regular) (cited page(s) number). In: Title of
book. Details of the editor, publisher, place, year of publication.

e.g. “Belii A. Risk management and patient safety version anesthe-
sia and intensive care unit (p. 115-134). In: Recommendations and
Protocols in Anesthesia, Intensive care and Emergency medicine. Edi-
tors: Sandesc D., Bedreag O., Papurica M. Ed. Mirton, Timisoara, Roma-



o Referintd ] .

Numele si initialele autorului sau al autorilor, separate prin virgu-
1a (regular). Titlul articolului (regular). Forma abreviatd a denumirii
revistei (italice), urmat de anul, numarul volumului: numarul pagini-
lor (regular). Articolele in curs de publicare citate vor fi mentionate
cu In press” (italic, bold), dupa numarul paginilor. Se vor mentiona
toti autorii articolului.

Ex: ,1. Belli A, Cobaletchi S., Casian V, Belli N,, Severin G., Chesov
L, Bubulici E. Les aspects pharmaco-economiques dans la gestion de la
douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012; 31:
60-66."

o Referingi la carte

Numele si initialele autorului sau al autorilor, separate prin vir-
guld (regular). Titlul capitolului (regular) (numadrul paginii sau pa-
ginilor citate). In: Titlul cartii. Detalii privind Editorul. Editura, locul,
anul editarii.

Ex: 1. Belii A. Gestiunea riscului si siguranta pacientului in aneste-
zie si terapie intensiva (p. 115-134). In: Recomandari si protocoale in
anestezie, terapie intensiva si medicina de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, Romania, 2010.”

o Referinta la Web

Numele si initialele autorului sau al autorilor, separate prin virgulg,
sau denumirea detinatorului de drept de autor (regular). Titlul. Numele
site-ului. Disponibil la adresa: [URL]. Accesat pe: data.

Exemplu: ,,Agency For Healthcare Research and Quality (AHRQ).
Production pressures. WebM&M. Disponibil la adresa: [http://we-
bmm.ahrq.gov/case.aspx? caselD=150]. Accesat pe: 18.06.2010.”

Pentru precizari si informatii suplimentare:
Adrian Belii, dr. hab. st. med., prof. univ,
Redactor-sef

tel: +373 79579474

e-mail: editormjhs@usmf.md

nia, 2010”.

O Web reference

Name and initials of the author(s), separated by commas, or
Copyright holder (regular). Title. Site Name. Available at: [URL]. Ac-
cessed: date.

E.g.: “Agency for Healthcare Research and Quality (AHRQ). Pro-
duction Pressures. WebM & M. Available at: [http://webmm.ahrq.
gov/case.aspx? caselD = 150]. Accessed on: 18.06.2010".

For more details, please contact:
Adrian Belii, PhD, university professor
Editor-in-chief

tel: +373 79579474

e-mail: editormjhs@usmf.md
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