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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
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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
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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
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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-

MJHS 12(2)/2017

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.

Declaratia de conflict de interese
Autorii declara lipsa conflictelor de interese.

Contributia autorilor

Toti autorii au contribuit in mod egal la elaborarea si scri-
erea manuscrisului. Versiunea finala a fost citita si acceptata
de toti autorii.

Referinte / references

1. Legea nr. 42-XVI din 06.03.2008 privind transplantul de organe,
tesuturi si celule umane. Monitorul Oficial al Republicii Moldova, nr.
81/273 din 25.04.2008, modificata prin LP nr.103 din 12.06.2014.
MO nr. 185-199 din 18.07.2014, art. 438. (Disponibil la: http://lex.
justice.md/md/327709).

2. Codreanu I. Managementul sistemului national de transplant.
Chisindu, 2015; p. 3

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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