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Abstract

Background: It was aimed to investigate the clinical and demographic characteristics, risk factors and
treatment methods of newborns hospitalised with a diagnosis of indirect hyperbilirubinemia.

Materials and Methods: Demographic characteristics, laboratory data, and risk factors for neonatal jaun-
dice were retrospectively examined in 615 newborn infants with jaundice admitted to the Neonatal
Intensive Care Unit.

Results: The infants comprised 340 (55.3%) females and 275 (44.7%) males; of which 532 (86.50%) were
born at full-term, 80 (13%) premature, and 3 (0.50%) post-full-term. Birth weights; It was 3185450 gr.
The most common cause of jaundice was physiological jaundice/jaundice of unknown cause (25.7%)
wheras the lowest rates were intracranial bleeding (0.3%) and congenital central nervous system anom-
alies (0.3%). In treatment, 406 (66.0%) of the babies received only phototherapy, and 35 (5.7%) of them
also received exchange transfusion. To the remained 174 (28.3%) cases, antibiotics, sodium L-thyroxin,
and/or intravenous fluid treatment were given according to the primary disease, together with photo-
therapy. Rebound jaundice developed in 13 (2.1%) infants, temporary hypocalcemia in 3 (0.5%), anemia
in 1 (0.2%), and diarrhea in 1 (0.2%). Mortality associated with an underlying cause developed in 7 (1.1%)
cases, kernicterus developed in 1 (0.2%), and 607 (98.7%) were discharged with medication.
Conclusions: Hyperbilirubinemia is frequently seen in the neonatal period. Timely treatment of hyper-
bilirubinemia is extremely important for the prevention of morbidity and mortality.
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Amag: indirekt hiperbilirubinemi tanisiyla yatirilan yenidoganlarin klinik ve demografik &ézellikleri, risk
faktorleri ve tedavi yontemlerinin arastirilmasi amaglandi.

Materyal ve Metod: Yenidogan yogun bakim unitesine yatirilan 615 sarilikli yenidogan bebegin demo-
grafik ozellikleri, laboatuvar verileri ve yenidogan sariligi agisindan risk faktorleri retrospektif olarak
incelendi.

Bulgular: ebeklerin 340 (% 55,3)"1 kiz, 275 (% 44, 7)" i erkek idi. 532 (% 86,50)' si matr, 80 (% 13)'i prem-
atir ve 3 (% 0,50)'U ise postmatdir idi. Dogum agirliklar; 318550 gr idi. Olgularda en sik sarilik nedeni,
Fizyolojik sariik / Nedeni tespit edilemeyen sariliklar iken (%25.7), en az oranda tespit edilen sarilik
nedeni ise intrakranial kanama (%0.3) ve konjenital santral sinir sistemi anomalileri idi (%0.3). Tedavide,
bebeklerin 406 (% 66,0)’sina sadece fototerapi, 35 (% 5,7)’ine ise ek olarak kan degisimi de yapildi. Geriye
kalan 174 olguya (% 28,3) fototerapi ile birlikte primer hastaliga bagh olarak antibiyotik, sodium L-tiroksin
ve/veya intravendz sivi tedavileri de verildi. Olgularin 13 (% 2,1)'inde rebound sarilik, 3 (% 0,5)'Unde
gecici hipokalsemi, 1 (% 0,2)' inde anemi ve 1 (% 0,2)' inde ise ishal gelisti. 7 (% 1, 1) olgu altta yatan
nedene bagh olarak ex olurken, 1 (% 0,2) bebekte kernikterus gelisti; ve 607 (% 98,7) olgu sifa ile taburcu
edildi.

Sonug: Hiperbilirubinemi, yenidogan déneminde sik goriilmektedir. Mortalite ve morbidite engellenme-
sinde hiperbilirubinemi tedavisinin zamanlamasi son derece onemlidir.

Anahtar kelimeler: Sarilik, Yenidogan, Kernikterus
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Introduction

Indirect hyperbilirubinemia (IHB) is one of the most common
reasons for hospitalization in the neonatal period (1). It is
seen at a frequency of 60% in healthy term infants and the
majorities are observed to be within physiological limits. Alt-
hough rare, when hyperbilirubinemia develops at a severe
level, it can lead to neurotoxicity. The level to which total se-
rum bilirubin will rise in which newborns, and at what value it
will create neurotoxicity in which infants is not fully known
(2). Blood exchange in addition to intense phototherapy in
early and rapid treatment of severe hyperbilirubinemia is life-
saving and can prevent the development of neurotoxicity (3).
The aim of this study was to investigate the demographic
characteristics of infants admitted to the Neonatal Intensive
Care Unit with a diagnosis of IHB, the risk factors affecting IHB
and total bilirubin levels, and treatment methods.

Materials and Methods

In this study, 615 newborn babies admitted to Adana Numune
Training and Research Hospital Neonatal Intensive Care Unit
between January 2008 and June 2010 were examined. In this
study, research data before 2020 was used, and the article
was produced from the thesis (master's/doctoral) study. For
this reason, a new retrospective ethics committee permission
was not obtained.

The cases included in the study were evaluated in respect of
age, gender, birthweight, blood group incompatibility, risk
factors causing hyperbilirubinemia, treatment methods, and

Table 1. Causes of indirect hyperbilirubinemia of the cases
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complications that developed. For all the patients, the mother
and infant blood groups were examined, the levels of total
bilirubin and direct bilirubin, thyroxin (T4) and thyroid stimu-
lating hormone (TSH) levels, peripheral smear and direct
Coombs test, glucose-6-phosphate dehydrogenase (G6PD)
enzyme level, and full urine analysis. Phototherapy was ap-
plied to all the infants in treatment. For the infants with indi-
cation for blood exchange, this was performed with full blood
at double volume (160-170 cc/kg) for a maximum of 5 days.

Statistical Analysis

SPSS 15.0 package program was used in the statistical analysis
of the data obtained in the study. Continuous variables were
expressed as mean and standard deviation values, or median
and minimum-maximum when necessary, and categorical
data were expressed as numbers (n) and percentage (%).The
conformity of the data to the normal distribution was exami-
ned with the Kolmogorov Smirnov test.

Results

Evaluation was made of 615 infants, comprising 340 (55.3%)
females and 275 (44.7%) males, giving a male/female ratio of
0.81. Of the total cases, 80 (13%) were born premature (<37
weeks), 532 (86.50%) at full-term (37-41 weeks), and 3
(0.50%) at post-full-term (> 42 weeks). Birthweight was mean
3185450 gr and median 3200 gr (range, 1300-5000 gr).

The etiological causes of the cases with neonatal jaundice are
presented in order of frequency in Table 1.

Causes of indirect hyperbilirubinemia n (%)
Physiological jaundice/jaundice of unknown causes 158 (25.7)
Sepsis and other infections 120 (19.5)
ABO incompatibility 101 (16.4)
Respiratory problems (RDS, MAS, NTT) 68 (11. 1)
Other causes 34 (5.5)
Sepsis+ABO incompatibility 30 (4.9)
Rh incompatibility 23 (3.7)
Diabetic mother and infant 17 (2.8)
Birth trauma 13(2.1)
Congenital hypothyroidism 12 (2)
G-6PD enzyme deficiency 9(1.5)
Rh+ABO incompatibility 8(1.3)
Sepsis + Rh incompatibility 6 (1)
Subgroup incompatibility 5(0.8)
Infections + congenital hypothyroidism 4(0.7)
Hemolytic diseases 3(0.5)
Intracranial bleeding 2(0.3)
Congenital central nervous system anomalies 2(0.3)
Total 615 (100)

G-6PD: Glucose-6 -phosphate-dehydrogenase enzyme deficiency, MAS: Meconium Aspiration Syndrome, NTT: Neonatal Temporary Tachypnea, Other Causes:
Intrauterine and placental diseases, diseases occurring in pregnancy and at birth, In the mother; drug/substance use, infections, hypertension, diabetes mellitus,
bleeding-clotting diseases, In the infant; insufficient suction, insufficient nutrition, dehydration, metabolic diseases, RDS: Respiratory Distress Syndrome.

Note: Apart from combined blood incompatibility, sepsis and other infections were also given with other causes of jaundice, resulting in combined etiologies.
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Direct Coombs test was positive in 61 (9.9%) of our cases.
Treatment of the infants was applied with phototherapy in
406 (66.0%) cases and blood exchange was performed to-
gether with phototherapy only in 35 (5.7%). To the other 174
(28.3%) cases, antibiotics, sodium L-thyroxin, and/or intrave-
nous fluid treatment was given according to the primary dis-
ease, together with phototherapy. As complications, re-
bound jaundice developed in 13 (2.1%) infants, temporary
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hypocalcemiain 3 (0.5%), anemia in 1 (0.2%), and diarrhea in
1 (0.2%). Mortality associated with an underlying cause de-
veloped in 7 (1.1%) of the cases included in the study who
received phototherapy for the development of jaundice be-
cause of sepsis and other pathological reasons. Kernicterus
developedin 1 (0.2%) case, and 607 (98.7%) were discharged
with medication (Table 2).

Table 2. Complications due to phototherapy and underlying etiological reasons.

Complication n (%)

Rebound jaundice 13 (2.11 %)
Temporary hypocalcemia 3(0.48 %)
Anemia 1(0.16 %)
Diarrhea 1(0.16 %)
Mortality* 7 (1.13 %)
Kernicterus 1(0.16 %)
Total 26 (4.22 %)

*Mortality was not due to jaundice or the treatment applied, but to the underlying etiological reasons.

Discussion

Jaundice, which is frequently seen in the neonatal period
and requires an emergency approach as it leads to perma-
nent neurological sequelae and even death, remains an im-
portant health problem (4). Male gender is a risk factor for
hyperbilirubinemia and higher levels of bilirubin have been
reported in male infants than in female infants (5). Bilbil et
al. reported that despite hyperbilirubinemia being seen
more often in males there was no direct relationship be-
tween male gender and the severity of hyperbilirubinemia
(6).

Low birthweight and low gestational age increase the risk of
hyperbilirubinemia. In cases with low birthweight and low
gestational age, pathological conditions such as intracranial
bleeding, hemolysis, and hypoxia are often encountered. It
has been reported that because of delayed expression of
uridyl diphosphate glucuronyl transferase (UDPGT), which
has an important role in transport with bilirubin metabo-
lism, the duration and severity of physiological jaundice in
preterm births is increased compared to mature infants (7).
As few preterm and low birthweight infants are admitted to
our clinic, the data determined were different to previous
results in literature. In a large proportion of cases of neona-
tal jaundice, a definitive cause can still not be determined
and the rates of jaundice of indeterminate cause have been
reported as 24% and 40.9% (8). In the current study, the rea-
sons leading to neonatal jaundice were primarily physiolog-
ical jaundice or jaundice of unknown cause in 158 (25.7%)
cases, and this rate was consistent with findings in litera-
ture.

The frequency of sepsis and respiratory problems in the eti-
ology of neonatal jaundice was reported as 4% by Guaran et
al., and Polat et al (9,10). Urinary tract infection (UTI), which
is among the etiological factors of prolonged neonatal jaun-
dice, has been reported at rates between 4.9% and 7.4% in

literature (11,12). In the current study, different infections
were determined as the cause of neonatal jaundice in 26%
of the cases. This rate in the current study was higher than
data in literature as sepsis was evaluated together with
other infections (lung infections, meningitis, omphalitis,
gastroenteritis, skin infections, etc). The frequency of ITU
was determined to be lower at 3.41%, which was a lower
level than reported in literature. The incidence of congenital
hypothyroidism, which has been reported to play a role in
the etiology of neonatal jaundice, has been reported at rate
of 6.3% (13). The frequency of hypothyroidism in the cur-
rent study was determined to be 2.7%, which was con-
sistent with the literature.

In cases of jaundice emerging in newborns in the first 24
hours, maternal diabetes has been shown to be a risk factor
for the infant (14). Ince et al. determined the frequency of
hyperbilirubinemia as 41.9% in the infants of diabetic moth-
ers, and Akarsu et al (15,16). determined this rate to be
higher at 50%. In contrast, this rate was determined as 2.8%
(n: 17) in the current study, which was a much lower level
than the data in literature. At the time of this study, there
was no pediatric cardiologist in our clinic. Since babies of di-
abetic mothers may also have cardiological pathologies,
these babies were not referred to us. Therefore, this rate
was found to be lower than the literature.

The incidence of ABO incompatibility in neonatal jaundice
was reported as 10% by Guaran et al., 13.6% by Polat et al.
and 33.4% by Vitrinel et al. (9,10,17). In our study, ABO in-
compatibility was found to be the cause of jaundice alone
or in combination with other diagnoses at a rate of 22.6%.
This rate was consistent with the literature data. The inci-
dence of Rh incompatibility was reported as 3% by Guaran
et al., 8% by Polat et al. and 8.4% by Vitrinel et al. (9,10,17).
This rate in the current study was consistent with literature
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at 6.01%. In previous studies of neonatal hyperbiliru-
binemia, direct Coombs positivity has been reported at the
rate of 5.7% by Kilig et al., as 20 % by Sarici et al., and as 4%
by Lucas et al. (18,19,20). Our rate of direct coombs positiv-
ity (9.9%) in our cases was consistent with the literature
data. A study which evaluated neonatal jaundice reported
severe hemolytic disease at the rate of 4.4% (19). Rates of
indirect hyperbilirubinemia associated with hemolytic dis-
ease have been reported as between 0.3% and 2.2% de-
pending on the blood incompatibility type (21).

In the current study, there were hemolysis findings in pe-
ripheral smears in 2.9% of the cases, consistent with the lit-
erature. The frequency of G6PD enzyme deficiency in jaun-
dice etiology was reported as 1.2% by Tekinalp et al., 0.5%
by Haberal et al., and 1.2% by Yigit et al (11,12,22). In con-
trast to those studies, in a study conducted in the Mediter-
ranean region, where G6PD enzyme deficiency is frequently
seen, Narli et al. reported a higher rate of 19.2% (23). An-
other study of cases of neonatal jaundice that developed
kernicterus found this rate to be 22% (24). In the current
study the rate of G6PD enzyme deficiency was determined
to 1.5%, higher than some studies in literature and lower
than some others.

Although phototherapy is often used in the treatment of ne-
onatal jaundice, blood exchange or intravenous immuno-
globulinis used in some cases (3). Phototherapy was applied
alone or together with other treatment methods to all the
cases of neonatal jaundice in the current study. In 406
(66.0%) cases, phototherapy was applied alone and in 35
(5.7%), blood exchange was performed followed by photo-
therapy. In the other 174 (28.3%) cases, additional treat-
ments of antibiotics, sodium L-thyroxin, and/or intravenous
fluid treatment were given according to the primary dis-
ease, together with phototherapy. The frequency of blood
exchange in the treatment of neonatal jaundice in Turkey
(2.3-7.8%) is lower than that of developing countries (28-
30%), but is at a higher rate than reported from European
countries (25). The blood exchange rate of 5.7% in the cur-
rent study was seen to be consistent with literature. Alt-
hough benign complications such as insensible fluid loss,
soft stools, and skin rashes have been reported related to
phototherapy, severe bullous lesions of the skin, hemolysis,
and even death have been reported in infants with congen-
ital erythropoietic porphyria who have received photother-
apy (26,27).

In the current study, rebound jaundice developed in 13
(2.1%) cases, temporary hypocalcemia in 3 (0.5%), anemia
in 1 (0.2%), and diarrhea in 1 (0.2%). In the past, the coun-
tries with the highest incidence of kernicterus were the USA
(27%), Singapore (19%) and Turkey (16%) (28). Although
there are studies reporting the incidence of acute bilirubin
encephalopathy as 9.8% in infants undergoing exchange
transfusion, these high rates have decreased in recent years
all over the world and in our country (29). In a multicenter
study conducted in our country, bilirubin levels were found
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to be >25 mg/dL in 6.4% of infants, acute bilirubin enceph-
alopathy findings in 0.23% and hearing loss in 0.2% (30).
Kernicterus developed in only 1 (0.2%) case in this study,
which was well below the rate in literature. We think that in
our clinic serving in a training and research hospital, the
measurement of early bilirubin values in jaundice patients,
timely intensive phototherapy treatment and blood ex-
change procedures applied when necessary are effective at
this rate.

Mortality associated with an underlying cause developed in
7 (1.1%) cases, and 607 (98.7%) infants were discharged
with medication when the treatment was completed.

Conclusion

Early recognition of hyperbilirubinemia is based on detailed
examination of infants and accurate evaluation of clinical
and laboratory findings. In addition, the effective use of
early diagnosis and treatment methods and the reduction
of total bilirubin levels depend on the correct determination
of risk factors. Because both brain damage due to encepha-
lopathy and complications related to exchange transfusion
have a high risk of morbidity and mortality.

Limitations

The most important limiting factors in this study are the fact
that this study was conducted in a single center and the pa-
tients could not be evaluated clinically and neurologically
after discharge.
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