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Uvod/Cilj: Hemoliticka bolest novorodenceta predstavlja hemoliznu anemiju koja se javlja kao posledica
nepodudarnosti krvi roditelja, odnosno nepodudarnosti krvnih elemenata majke i ploda u ABO ili Rh
sistemu. Cilj ovog rada je da prikaZe slu¢aj hemoliticke bolesti novorodenceta nastale kao posledica ABO
inkompatibilije kod majke.

Prikaz bolesnika: Zenskom novorodendetu je u osamnaestom satu Zivota registrovana indirektna
hiperbilirubinemija. Krvna grupa novorodenceta je bila A Rh (D) pozitivna, direktni Coombs test
bio je pozitivan, a u krvi novorodenceta su detektovana anti-A antitela. Ovaj slucaj je uspesno lecen
fototerapijom i transfuzijom resuspendovanih eritrocita bez potrebe za eksangvinotransfuzijom.
Zakljucak: ABO inkompatibilija moze predstavljati veliki problem kako u prenatalnom, tako i u perinatalnom
i neonatalnom periodu.Posebnu paznju treba obratiti na trudnice cija su deca iz prethodnih trudnoca

N

imala hiperbilirubinemiju ili su im se trudnode zavrsavale spontanim pobacajem.

Kljucne reci: ABO inkompatibilija, hemoliticka bolest, hiperbilirubinemija
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Uvod

Hemoliticka bolest novorodenceta predstav-
lja hemoliznu anemiju koja se javlja kao posledica
nepodudarnosti krvnih elemenata majke i ploda u
ABO ili Rh sistemu.

ABO hemoliticka bolest novorodenceta je na-
jées¢i uzrok Zutice koji se javlja u prvih 24 sata
Zivota, sa incidencijom 0,33-2,2% novorodenih
(1). Pripada grupi patoloskih nekonjugovanih hip-
erbilirubinemija ispunjavajudi sledeée kriterijume:
pojava Zutice u prvih 24 sata Zivota, porast bilirubi-
na preko 8,5 umol/h, snizena koncentracija hemo-
globina ispod 100 g/l i pozitivan Coombs-ov test
(2). Nastaje kao rezultat prolaska antitela imuno-
globulina G (IgG) kroz placentu kod novorodencadi
zena krvne grupe O koje imaju IgG anti-A ili anti-B
antitela (3). Prolazeéi kroz posteljicu, antitela iz
krvotoka majke oSteéuju eritrocite u krvotoku
ploda, zbog Cega se javljaju znaci hemolize: ane-
mija, Zutica, a u tezim slu¢ajevima i fetalni hidrops
(4). Fetalni hidrops, koji je i najtezi oblik hemoliticke

bolesti novorodenceta, je redakijavlja se kod 0,13%
novorodenih (5). Usled hemolize eritrocita dolazi
do razgradnje hema i hiperprodukcije bilirubina
koji je u plazmi delom vezan za albumin, a delom
u vidu slobodnog (nevezanog) bilirubina. Nevezani
bilirubin prelazi krvno-mozdanu barijeru i deponu-
je se u mozgu novorodenceta. Nezrela jetra novo-
rodenceta, a posebno prevremeno rodenog, nije u
stanju da metaboliSe povecanu koli¢inu bilirubina
koja nastaje usled hemolize eritrocita i razvija se
nekonjugovana (indirektna) hiperbilirubinemija Sto
rezultira pojavom Zutice u prvom danu Zivota (6).

Brzo prepoznavanje i lecenje hiperbilirubin-
emije i hemoliti¢ke bolesti su od izuzetne vaznosti
za izbegavanje dugotrajne neuroloske disfunkcije
kod ove novorodencadi.

Prikaz slucaja
Zenskom novorodencetu je u osamnaestom
satu Zivota registrovana indirektna hiperbiliru-
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KSUMMARY

Introduction/Aim: Haemolytic disease of the newborn is haemolytic anaemia that occurs as a
consequence of mismatched blood of the parents, that is, the mismatch of blood elements between the
mother and fetus in the ABO or Rh system. The aim of this study is to report a case of haemolytic disease
of the newborn which occurred as a result of ABO incompatibility.

Case report: Indirect hyperbilirubinemia was registered in a female newborn in the 18th hour of life.
The blood group of the newborn was A Rh (D) positive, the direct Coombs test was positive and anti-A
antibodies were detected in baby’s blood. This case was successfully managed with phototherapy and
simple red blood cells transfusion without the need for exchange transfusion.

Conclusion: ABO incompatibility can be a major problem in the prenatal, perinatal or neonatal periods.
Special attention should be paid to pregnant women whose children from previous pregnancies had

hyperbilirubinemia or whose pregnancies were ended in miscarriage.

Keywords: ABO incompatibility, hemolytic disease, hyperbilirubinemia
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Introduction

Hemolytic disease of a newborn is haemolytic
anaemia that occurs as a consequence of the
incompatibility of blood elements between a
mother and child in the ABO or Rh system.

ABO hemolytic disease of a newborn is
the most common cause of jaundice that
appears during the first 24 hours of life, with
the incidence of 0.33-2.2% in newborns (1). It
belongs to the group of pathological unconjugated
hyperbilirubinemias when it meets the following
criteria: the occurrence of jaundice during the first
24 hours of life, the increase in bilirubin more than
8.5 umol/h, lowered concentration of hemoglobin
below 100 g/l and the positive Coombs test (2).
It occurs when immunoglobulin G antibodies (1gG)
pass through the placenta in newborns of women
whose blood type is O and who have IgG anti-A
or anti-B antibodies (3). When passing through
the placenta, antibodies from mother’s circulation
damage erythrocytes in the circulatory system of

a fetus, due to which signs of hemolysis occur:
anemia, jaundice and in some cases hydrops fetalis
(4). Hydrops fetalis, which is the most severe form
of hemolytic disease in newborns, is rare and it
occurs in 0.13% of newborns (5). Hemolysis of red
blood cells causes the destruction of red blood cells
and hyperproduction of bilirubin, which is partly
bound to albumin in the plasma and partly it is
free (non-albumin bound) bilirubin. Non-albumin
bound bilirubin passes the blood-brain barrier
and it is deposited in the brain of a newborn.
The immature liver of a newborn and especially
of prematurely born children cannot metabolize
the increased amount of bilirubin resulting
from hemolysis of red blood cells and therefore,
unconjugated (indirect) hyperbilirubinemia
develops, which causes the occurrence of jaundice
in the first 24 hours of life (6).

Recognizing and treating hyperbilirubinemia
and hemolytic disease on time are of great
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binemija. Ukupan bilirubin u prvom danu Zivota
bio je 162 umol/I. Novorodence je drugo dete iz
trece trudnoée sedamnaestogodisnje majke koja
je krvne grupe O Rh (D) pozitivha. Porodaj je za-
vrsen prirodnim putem u 36. gestacijskoj nedelji.
Na rodenju, telesna masa novorodenceta iznosila
je 2380 g, telesna duzina 44 cm, Apgar skor 9. Iz
anamnestickih podataka smo saznali da je druga
trudnocéa majke zavrSena spontanim pobacajem u
11. gestacijskoj nedelji.

Prilikom pregleda novorodence je bilo budno,
snaznog placa, hemodinamski stabilno, ikteri¢ne
koze ocCuvanog turgora i elasticiteta. Grudni koS
je bio simetricno respiratorno pokretan, sa 56
respiracija u minutu. Sr¢ana radnja je bila ritmic-
na, tonovi jasni, bez Sumova, sréana frekvenca 137
otkucaja u minutu. Abdomen je bio iznad ravni
grudnog kosa, palpatorno bolno neosetljiv, obima
39 cm. Misiéni tonus je bio uredan, a primitivni re-
fleksi su se uredno izazivali.

U drugom danu Zivota doslo je do porasta ukup-
nog bilirubina na 222 umol/I (direktni 8,1 umol/I,
indirektni 213,9 umol/l). Hemoglobin je bio 137
g/|, procenat retikulocita 14,8%, haptoglobin < 0,1
g/|, laktat-dehidrogenaza (LDH) 739 U/I. Vrednos-
ti gasnih analiza u krvi, pH i acidobazne ravnoteze
kretale su se u normalnom opsegu. Protrombinsko
vreme (PT) i aktivirano parcijalno tromboplastinsko
vreme (apTT)su bili u granicama referentnih vred-
nosti ¢ime je isklju¢en poremedéaj hemostaze kod
novorodenceta. Krvna grupa novorodenceta bila
je A Rh (D) pozitivna, direktni Coombs test bio je
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pozitivan. U plazmi novorodenceta registrovano je
prisustvo anti-A antitela. Ultrazvu¢nim pregledom
CNS-a iskljucena je intrakranijalna hemoragija. Na
ultrazvuc¢nom pregledu trbuha, jetra, slezina, oba
bubrega i nadbubrega, i mokra¢na besika su bili
urednog poloZaja, oblika, veli¢ine i ehostrukture
i nije registrovano prisustvo tecnosti u trbusnoj
duplji. BakterioloSkom obradom novorodenceta
iskljucena je sepsa.

Analiziranjem anamnestickih, klinickih i labo-
ratorijskih rezultata zakljuceno je da je uzrok pa-
toloske nekonjugovane Zutice kod novorodenceta
bila imunska hemolizna anemija.

Prema protokolu za le¢enje hemolizne boles-
ti novorodenceta, zbog indirektne hiperbilirubi-
nemije od drugog dana Zivota, sprovodena je
fototerapija u trajanju od 36 sati, nakon cega je
zabeleZeno opadanje vrednosti bilirubina u krvi
(grafikon 1). Tokom hospitalizacije, usled hemolize
eritrocita beleZio se postepeni pad hemoglobina,
zbog Cega je novorodencetu Sestog dana Zivota
ordinirana transfuzija resuspendovanih eritrocita
O krvne grupe (grafikon 2). Nije bilo potrebe za
primenom eksangvinotransfuzije. Sve vreme hos-
pitalizacije novorodence je bilo stabilnog opsteg
stanja i napredovalo je u telesnoj masi. Otpusteno
je kudi 13. dana Zivota, telesne mase na otpustu
2440 g i urednog fizikalnog nalaza.

Diskusija
Rutinska upotreba profilakse Rh IgG rezultira-
la je znacajnim padom incidencije RhD aloimuni-

l.dan 2.dan 3.dan 4.dan 5.dan 6.dan 7.dan 8.dan 9.dan 10.dan 1l.dan 12.dan 13.dan
Dani hospitalizacije

Grafikon 1. Vrednosti ukupnog bilirubina po danima hospitalizacije
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importance for the prevention of longstanding
neurological dysfunction in these newborns.

Case report

Indirect hyperbilirubinemia was registered in
a female newborn in the 18th hour of life. Total
bilirubin in the first day of life was 162 umol/I.
The newborn was the second child from the third
pregnancy of a seventeen-year old mother whose
blood group was O Rh (D). The vaginal delivery
was completed at a gestational age of 36 weeks.
At birth, the newborn’s body weight was 2380 g,
body length was 44 cm, while the Apgar score was
9. We found in the medical history that the second
pregnancy of this mother ended in miscarriage at
11 weeks of gestation.

During the examination, the newborn was
awake, crying intensely, hemodynamically stable
and had icteric skin with normal skin turgor and
elasticity. The chest wall movement was symmetric
with 56 breaths per minute. The heart rhythm was
normal, sounds clear with no heart murmur, while
heart rate was 137 beats per minute. The abdomen
was above the chest line, abdominal palpation was
insensitive, while circumference was 39 cm. The
muscle tone was normal, and primitive reflexes
were normal, as well.

Inthe second day of life, total bilirubinincreased
to 222 umol/I (direct 8.1 umol/l, indirect 213.9
umol/I). Hemoglobin was 137 g/I, the percentage
of reticulocytes was 14.8%, haptoglobin < 0.1 g/I,
lactate-dehydrogenase (LDH) 739 U/I. The values
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of blood gas tests, the pH and acid-base balance
were within the normal range. The prothrombin
time (PT) and activated partial thromboplastin time
(apt) were within the normal reference values, and
therefore, hemostasis abnormality was excluded
in the newborn. The newborn’s blood group was
A Rh positive, while the direct Coombs test was
positive. Anti-A antibodies were registered in
the plasma. The ultrasound examination of CNS
excluded intracranial hemorrhage. The ultrasound
examination of abdomen showed that liver,
spleen, both kidneys and adrenal glands, and
urinary bladder had normal position, shape, size
and echostructure and no fluid was registered in
the abdominal cavity. Sepsis was excluded by the
bacteriological examination of the newborn.

The analysis of anamnestic, clinical and
laboratory findings led to the conclusion that the
cause of pathological unconjugated jaundice in
the newborn was immune hemolytic anemia.

According to the protocol for the treatment of
hemolytic disease of the newborn, due to indirect
hyperbilirubinemia from the second day of life,
phototherapy was applied lasting 36 hours, after
which the value of bilirubin in blood decreased
(Figure 1). During hospitalization, due to hemolysis
of erythrocytes, gradual decrease in hemoglobin
was noted and therefore, in the sixth day of life
the transfusion of type O resuspended red cells
was administered (Figure 2). There was no need
for exchange transfusion. The newborn’s general
state was stable all the time during hospitalization

Day 7

Days of hospitalization

Day8 Day9 Day10 Day 1l Day12 Day13

Figure 1. Total bilirubin values by days of hospitalization
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Grafikon 2. Vrednosti hemoglobina po danima hospitalizacije

zacije (7). Zbog toga je ABO inkompatibilija postala
najéesc¢i uzrok izoimune hemoliticke bolesti nov-
orodenceta. lako je hemoliticka bolest zbog ABO
inkompatibilije klini¢ki blaZza od one izazvane RhD
inkompatibilijom, povremeno se moze javiti teska
hemoliza koja zahteva i eksangvinotransfuziju (8).
U poslednje vreme ABO inkompatibilija posebno
postaje znacajna i aktuelna u prenatalnoj dijag-
nostici i leCenju Zenske neplodnosti. Posle neobja-
Snjenih ili uzastopnih spontanih pobacaja sve vise
se pridaje znacaj upravo imunoloskim faktorima.

Literaturni podaci nam ukazuju na to da se
ABO inkompatibilija ¢eSce javlja kod novorodenca-
di koja pripadaju odredenim etnickim grupama
i imaju B krvnu grupu (9). Adewuyi i saradnici su
otkrili da je serumska hemoliticka aktivnost anti-A
i anti-B antitela kod osoba crne rase veéa od odgo-
varajuce aktivnosti nadene kod osoba bele rase.
Njihova studija je pokazala da je hemoliticka aktiv-
nost anti-B antitela veca nego anti-A antitela kod
obe rase (10). McDonnell je opisao dva slucaja fe-
talnog hidropsa kod osoba crne rase uzrokovana
ABO-inkompatibilijom (11).

Nekoliko drugih studija je ispitivalo vezuizmedu
ABO inkompatibilije i reproduktivnog neuspeha.
Malekasgar opisuje istraZzivanje sprovedeno u Bri-
tanskoj Kolumbiji u kome su trudnice sa O krvnom
grupom i ABO inkompatibilijjom imale znacajno
viSu incidenciju spontanih pobacaja izmedu 40.
i 135. dana trudnoce od trudnica drugih krvnih
grupa (12). Stiller i saradnici su u svom ¢lanku pri-
kazali trudno¢u komplikovanu anti-B izoimunizaci-
jom koja je dovela do fetalnog ascitesa, anemije,

hepatomegalije i polihidramniona (13).

S obzirom na to da hemolizna bolest novo-
rodencadi najéesce nastaje zbog ABO i Rh aloizoi-
munizacije, postoje jasni klini¢ki vodici za njihovo
zbrinjavanje. Prema protokolima za lecenje, in-
dikacija za fototerapiju kod preterminske novo-
rodencadi u 36. gestacijskoj nedelji sa hemoliznom
boleséu i telesnom masom ve¢om od 2000 g, su
vrednosti bilirubina od 170-204 umol/l u drugom
danu Zivota (14). Indikacije za eksangvinotrans-
fuziju u hemoliznoj bolesti podrazumevaju tesku
anemiju (Hb < 100 g/l) i porast bilirubina za vise
od 8,5 umol/I/h. Prema klini¢ckim vodi¢ima, manja
gestacijska starost i manja telesna masa novo-
rodenceta sa hemoliznom boleséu podrazumevaju
i nize vrednosti ukupnog bilirubina za zapocinjanje
fototerapije i eksangvinotransfuzije.

U nasem prikazu slucaja ABO hemoliticka
bolest novorodenceta bila je srednje teske klinicke
slike. Posto je ukupni bilirubin u drugom danu
Zivota bio 222 umol/l, novorodencetu je, prema
protokolu za gestacijsku starost i telesnu masu,
primenjena fototerapija u trajanju od 36 sati koja
je dovela do postepenog pada vrednosti ukupnog
bilirubina. Posto indikacije za eksangvinotrasfu-
ziju podrazumevaju porast vrednosti ukupnog bil-
irubina za vise od 8,5 umol/I/h, sto se kod naseg
novorodenceta nije dogadalo nego su vrednosti
padale, fototerapija je bila dovoljna za lecenje i
nije bilo potrebe za eksangvinotransfuzijom. Vred-
nosti hemoglobina usled hemolize eritrocita pale
su ispod 100 g/| Sestog dana Zivota zbog Cega je
novorodencetu ordinirana jedna transfuzija re-
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Figure 2. Hemoglobin values by days of hospitalization

and the newborn had healthy weight gain. The
baby was discharged during the 13t day of life with
body weight 2440 g and normal physical findings.

Discussion

Routine use of Rh IgG as prophylaxis resulted
in the significant decrease in the incidence
of RhD alloimmunization (7). Therefore, ABO
incompatibility became the most frequent
cause of isoimmune hemolytic disease of the
newborn. Although hemolytic disease due to
ABO incompatibility is clinically less severe than
hemolytic disease caused by RhD incompatibility,
severe hemolisis may occur occasionally,
which demands exchange transfusion (8). ABO
incompatibility has become particularly significant
and actual lately in prenatal diagnostics and the
treatment of female infertility. After unexplained
or spontaneous recurrent miscarriages, immune
factors are given more and more importance.

Literature dataindicate that ABO incompatibility
is more frequent in neonates that belong to certain
ethnic groups and have B blood group (9). Adewuyi
and associates found that serum hemolytic activity
of anti-A antibodies and anti-B antibodies is greater
in black persons than the corresponding activity
found in white persons. Their study showed that
hemolytic activity of anti-B antibodies is greater
than of anti-A antibodies in both racial groups
(10). McDonnell described two cases of hydrops
fetalis caused by ABO incompatibility in persons
belonging to black racial group (11).

Several other studies examined the connection
between ABO incompatibility and reproductive
failure. Malekasgar described a research that was
conducted in British Columbia, in which pregnant
womenwith O blood groupand ABOincompatibility
had significantly higher incidence of miscarriages
between the 40th and 135th day of pregnancy in
comparison to pregnant women with other blood
groups (12). Stiller and associates reported in their
article a pregnancy that was complicated by anti-B
isoimmunization which resulted in fetal ascites,
anemia, hepatomegaly and polyhydramnios (13).

Considering that hemolytic disease of
newborns most frequently occurs due to ABO
and Rh alloimmunization, there are clear clinical
guidelines for their treatment. According to
the treatment protocols, the indications for
phototherapyinpre-termnewbornswithhemolytic
disease and body weight higher than 2000 g at 36
weeks of gestation are values of bilirubin 170-204
umol/lin the second day of life (14). Indications for
exchange transfusion in hemolytic disease include
severe anemia (Hb < 100 g/I) and the rate of rise of
bilirubin that is more than 8.5 pumol/I/h. According
to clinical guidelines, younger gestational age and
smaller body weight of newborns with hemolytic
disease include lower values of total bilirubin
necessary to start phototherapy and exchange
transfusion.

In our case study, ABO hemolytic disease of
the newborn was moderately severe. Since total
bilirubin in the second day of life was 222 umol/I,
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suspendovanih eritrocita O krvne grupe. Nasu-
prot literaturnim podacima koji govore da se ABO
inkompatibilija ¢esSc¢e javlja kod novororodencadi
koja pripadaju crnoj rasi i imaju B krvnu grupu,
nase novorodence pripada beloj rasi i imalo je A
krvnu grupu. U krvi prikazanog novorodenceta
registrovana su anti-A antitela. Mladoj, sedam-
naestogodisnjoj majci, je novorodence dete iz
trece trudnode zacete prirodnim putem u kratkom
vremenskom intervalu, a druga trudnoca je zavrse-
na spontanim pobacajem u 11. gestacijskoj ned-
elji. Na osnovu anamnestickih podataka, klinickog
nalaza i rezultata ucinjenih ispitivanja, prevremeni
porodaj u nasem slu¢aju mogao je nastati kao pos-
ledica ABO inkompatibilije.

Zakljucak

Zeleli smo da podsetimo da, iako retka i rel-
ativno lakse klinicke slike, sa ve¢ usvojenim pro-
tokolima za uspesno lecenje, ABO inkompatibilija
moZe predstavljati veliki problem kako u prenatal-
nom, tako i u perinatalnom i neonatalnom perio-
du.Ginekolozi bi trebalo da obrate posebnu paznju
na trudnice sa O krvnom grupom, a koje imaju
partnere A, B ili AB krvne grupe, da im prate titar
anti-A i anti-B antitela i da na vreme obaveste i
roditelje i pedijatre o moguc¢im posledicama po
novorodence. Posebnu paznju treba obratiti na
trudnice ¢ija su deca iz prethodnih trudnoc¢a imala
hiperbilirubinemiju ili suim se trudnode zavrsavale
spontanim pobacajem.
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phototherapy lasting 36 hours was administered
according to the protocol for gestational age and
body weight and it resulted in the gradual decrease
in values of total bilirubin. Since indications for
exchange transfusion include the rise of values of
total bilirubin for more than 8.5 umol/I/h, which
did not happen in case of our newborn, whose
values of bilirubin decreased, phototherapy was
sufficient for the treatment and there was no
need for exchange transfusion. The values of
hemoglobin due to hemolysis of erythrocytes
decreased below 100 g/l, and therefore the
transfusion of resuspended type O red blood cells
was administered. Opposite to literature data,
which indicate that ABO incompatibility is more
frequent in newborns who belong to black racial
group and have B blood group, our newborn
belongs to white racial group and has A blood
group. Anti-A antibodies were registered in the
blood of the presented newborn. The newborn is
the child of a young, seventeen-year old mother
who got pregnant naturally at short interval and
this was the third pregnancy, while the second
pregnancy ended in spontaneous miscarriage at
a gestational age of 11 weeks. According to the
anamnestic data, clinical findings and results of
examinations, pre-term delivery in our case could
have been the result of ABO incompatibility.

Conclusion

Although ABO incompatibility is rare and
has a mild clinical picture, with already adopted
protocols for successful treatment, we wanted
to remind that it can present a serious problem
in the prenatal, perinatal and neonatal period.
Gynecologists should pay special attention to
pregnant women with O blood group who have
partners with A, B or AB blood group, to observe
the ani-A and anti-B antibodies titer and to
inform parents and pediatricians about possible
consequences for the newborn. Special attention
should be paid to pregnant women whose children
from previous pregnancies had hyperbilirubinemia
or their pregnancies ended in spontaneous
miscarriage.
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