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Abstract

Objective: Direct Coombs test (DCT) is a screening process to
detect antibodies which are produced against the antigens in the
red blood cells of newborns and cause hemolytic disease. In our
study, we aimed to compare the demographic data and early peri-
od outcomes of the newborns with and without DCT positivity.

Methods: The data of all newborns who were born in our hospital
between January 2019 and September 2019, of whose mothers gave
informed consent before the labor and whose cord blood samples
were examined were reviewed retrospectively. The data were ana-
lyzed by using SPPS 25 (IBM Corp. Released 2017; IBM SPSS
Statistics for Windows, Version 25.0; IBM Corp., Armonk, NY,
USA) statistics software.

Results: A total of 302 newborns were included in the study. The
results of Direct Coombs test were positive in 27 cases. The photother-
apy rate of the cases with positive DCT results was 74% (20/27). It was
found that the cases with positive DCT results underwent more pho-
totherapy, started to undergo phototherapy earlier, were hospitalized
longer and had lower serum total bilirubin levels compared to the
cases with negative DCT results, and these differences were statistical-
ly significant (p=0.003, p=0.015, p=0.038 and p=0.026, respectively).

Conclusion: Today, there is no specific method to prevent jaundice
particularly for the newborns with a risk factor. The only thing to do
for newborns at this pointis to detect if they have risk factors or not,
and to follow up newborns with risk factors appropriately. Direct
Coombs test has still been playing an important role to predict
hemolytic anemia and potential manifestation of hyperbilirubinemia
in association with hemolytic anemia in the newborns, and to initi-
ate treatment process as soon as possible.

Keywords: Direct Coombs test, hyperbilirubinemia, hemolytic ane-
mia.

Ozet: Kord kaninda Coombs testi pozitifligi:
Riskli yenidoganlarin erken saptanmasi ve
izlem sonuclarinin degerlendirilmesi

Amag: Direkt Coombs testi (DCT), yenidoganlarin kirmizi kiirele-
rinde bulunan antijenlere kargi olusan ve hemolitik hastaliga yol acan
antikorlarin tespiti icin yapilan bir tarama islemidir. Calismamuz,
DCT poritifligi olan ve olmayan yenidoganlarin demografik verileri-
nin ve erken dénem sonuglarinin kargilagtirilmasi amaglanmugtir.

Yontem: Ocak 2019 ile Eyliil 2019 tarihleri arasinda hastanemizde
dogan, dogum 6ncesinde annelerinden bilgilendirilmis onam formu
alinan ve kordon kani calisilan tim yenidoganlarin bilgileri geriye
doniik olarak tarandi. Verilerin degerlendirilmesinde SPPS 25
(IBM Corp. Released 2017; IBM SPSS Statistics for Windows, Ver-
siyon 25.0; IBM Corp., Armonk, NY, ABD) istatistik paket progra-
mu kullanildi.

Bulgular: Calismaya 302 yenidogan dahil edildi. Direkt Coombs
testi sonucu, 27 olguda pozitif saptandi. Direkt Coombs testi po-
zitifligi olan vakalarin fototerapi oranlari %74 (20/27) bulundu.
Direkt Coombs testi pozitif olgularin, negatif olgulara gére istatis-
tiksel olarak anlamli sekilde daha fazla fototerapi aldig1, daha erken
fototerapi baglandig1, hastanede daha uzun siire yattig: ve daha dii-
siik serum total bilirubin degerleri oldugu tespit edildi (sirastyla
p=0.003, p=0.015, p=0.038 ve p=0.026).

Sonug: Giiniimiizde sariligin 6nlenmesi igin 6zellikle risk faktorii
olan yenidoganlarda kesin bir yéntem bulunmamaktadir. Yenido-
ganlar icin bu noktada yapilabilecek olan, risk faktoriine sahip olup
olmadiginin tespiti ve risk faktorii saptanan yenidoganlarin uygun
sekilde izlemidir. Direkt Coombs testi, yenidoganlarda hemolitik
anemi ve buna bagl gelisebilecek hiperbilirubinemi klinik tablosu-
nun 6nceden 6ngoriilebilmesinde ve gecikme olmadan tedavi sii-
recinin baglanabilmesinde, halen énemli rol oynamaktadir.

Anahtar sozciikler: Direkt Coombs testi, hiperbilirubinemi, hemo-
litik anemi.
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Introduction

Direct antiglobulin test, which is also known as Direct
Coombs test (DCT), is a screening process to detect
antibodies which are produced against the antigens in
the red blood cells (RBC) of newborns and cause
hemolytic disease. These antibodies pass to the fetus
from the immunoglobulin G (IgG) structure in the
maternal serum transplacentally, and attach to the ant-
gens on RBCs. Then, the deterioration process starts,
which may lead to shortening the lifetime of RBCs of
newborn, deterioration of RBCs, and severe anemia and
hyperbilirubinemia."

The reason causing DCT positivity in the newborns
is mostly the ABO incompatibility between mother and
fetus and/or newborn. In addition, Rh group incompat-
ibilities, incompatibilities among small and sub-groups
(anti-E, anti-C, etc.) and the presence of autoimmune
hemolytic disease in mother may also cause DCT posi-
tivity.”” In our study, we aimed to compare the demo-
graphic data and early period outcomes of the newborns
with and without direct antiglobulin test positivity.

Methods

The study was conducted as a retrospective review of
the data of all newborns who were born in Obstetrics
& Gynecology Clinic of Medisis Hospital between
January 2019 and September 2019, of whose mothers
gave informed consent before the labor and whose
cord blood samples were examined. The preterm new-
borns whose week of gestation was <36, and the term
newborns diagnosed with sepsis, congenital malforma-
tion, chromosomal anomaly and congenital heart dis-
ease were excluded from the study.

Cord bloods were collected during labor by 5 ml
sterile injector, and the obtained samples were studied
by hemagglutination and antiglobulin antibody assay for
blood type and Rh determination and gel centrifugation
/ colon agglutination method for Direct Coombs test via
DiaMED-ID Micro Typing System® (Diamed, Morat,
Switzerland) in the blood bank. Direct antiglobulin
results were classified as negative, +1, +2, +3 and +4.

The blood bank data of the patients who gave
informed consents were reviewed, and blood types and
Rh D groups of mothers and newborns, antibody assays
if mothers had alloimmunization, the direct antiglobulin
test results and the grades of those whose tests were pos-

itive were recorded. The antenatal and postnatal period
characteristics of the newborns, whose direct antiglobu-
lin tests were normal, were reviewed via the hospital
databank. The antenatal, natal and postnatal records of
the newborns, whose direct antiglobulin tests were neg-
ative and underwent phototherapy with the preliminary
diagnosis of indirect hyperbilirubinemia, were reviewed.
The maternal age, gestational diabetes, maternal infec-
tion during pregnancy, and the presence or absence of
maternal alloimmunization and fetal hydrops were
recorded in the both groups. The data of birth weights
and sexes of newborns, week of gestation, delivery type
(normal spontaneous vaginal delivery [NSVD] or cesare-
an section [C/S]), nourishment method (only breastfeed-
ing, only formula, both breastfeeding and formula), ane-
mia, polycythemia, cephalohematoma and ecchymosis
were recorded. The presence of hemolysis was con-
firmed by peripheral smear and reticulocyte count. It was
noted down that whether phototherapy was performed
or not, its duration (hour) if performed, serum bilirubin
level when the phototherapy was initiated, whether a sec-
ond hospitalization was carried out or not due to elevat-
ed bilirubin level, whether blood transfusion was con-
ducted or not, and whether intravenous immunoglobulin
(IVIG) treatment was done or not. ABO incompatibility
between mother and newborn was defined as the condi-
tion where the blood type of mother was 0 while it was
A, B or AB for the newborn.

Phototherapy decision was made according to the
2004 and 2011 (revised) guidelines of the American
Academy of Pediatrics.” Follow-up of the bilirubin lev-
els of the newborns who were decided to receive treat-
ment, discharge decision and check-up time for dis-
charged newborns were decided by the same physician
via the hour-specific Bhutani nomogram.” The demo-
graphic data and early period outcomes of the newborns
with and without the direct antiglobulin test positivity
were compared. SPPS 25 (IBM Corp. Released 2017;
IBM SPSS Statistics for Windows, Version 25.0;
Armonk, NY, USA) statistics software was used to eval-
uate the data. The variables were presented as
meansstandard deviation, percentage and frequency.
"The variables were evaluated after checking the normal-
ity and variance homogeneity preconditions (Shapiro-
Wilk and Levene’s tests). Kolmogorov-Smirnov test was
performed to identify whether or not parameters are
normally distributed. Student’s t-test and Mann-
Whitney U test were used for the comparison between
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two groups. The categorical data were analyzed by
Fisher’s exact test and Chi-square test. p<0.05 was con-
sidered statistically significant in the tests.

Results

A total of 302 newborns were born during the study peri-
od. Of the infants, the blood type was A in 132 (43.7%),
Bin 47 (15.5%), 0 in 102 (33.7%), and AB in 21 (6.9%).
There was ABO incompatibility between mother and
newborn in 64 (21.1%) cases (53 newborns with the
blood type of A, and 11 newborns with the blood type of
B). Rh incompatibility was found in 4 cases. The result of
direct Coombs test was positive in 27 cases. Of these
cases, the test result was +1 in 18, +2 in 8, +3 in 1, but no
case with +4 was found. The phototherapy rates of the
cases with positive result for the direct Coombs test was
74% (20/27) (Table 1). Gestational diabetes, maternal
infection during pregnancy, maternal alloimmunization
and fetal hydrops were not observed in both groups.
There was no statistically significant difference between
the groups in terms of the week of gestation and birth
weight (p=0.445 and p=0.280, respectively).

It was found that the cases with positive result in the
direct Coombs test underwent more phototherapy, the
phototherapy was initiated earlier, they were hospitalized
for a longer time and had lower levels of serum total
bilirubin values in a statistically significant way compared

Table 1. The demographic and clinical characteristics of the groups.

DCT positive

Demographic and clinical characteristics n=27

to the cases with negative DCT result (p=0.003, p=0.015,
p=0.038 and p=0.026, respectively). It was found that
hemolysis and IVIG treatment were higher in the group
with positive DCT and serum total bilirubin level, ecchy-
mosis and polycythemia were higher in the group with
negative DCT in a statistically significant way (p<0.05).
No significant difference was found between the groups
in terms of rehospitalization and nourishment method
for phototherapy (p>0.05) (Table 1).

Direct Coombs test positivity was found in 27 (8.9%)
newborns. It was found that all of the cases with positive
result had ABO incompatibility (the newborn was A and
the mother was 0 in 21 cases, and the newborn was B and
the mother was 0 in 6 cases). Rh and minor blood type
incompatibility was not detected in none of the newborns
with positive Direct Coombs test. While 15 (55.6%) of
the cases were female, 12 (44.4%) of them were male.
Their mean weight was 3130468 g, and the mean week
of gestation was 37.7+1.5 weeks. It was found that 20 of
the cases were delivered by C/S and 7 of them by NSVD.
It was found that the total serum bilirubin levels of 11
newborns with positive direct Coombs test, who did not
undergo phototherapy within the first 48 hours and dis-
charged, were high enough to receive phototherapy.

Thirty-seven (13.4%) newborns (37/275) with nega-
tive direct Coombs test underwent phototherapy. Of
these cases, 19 (51.3%) were female and 18 (48.7%) were
male. Their mean weight was 2980+516 g, and mean

DCT negative
n=275 p-value

Week of gestation (week) 37.8+1.5 37.4+1.8 0.445
Birth weight (g) 3130+468 2980+516 0.280
Cases who underwent phototherapy 20 (74%) 37 (13.4%) 0.003*
Hospitalization day (day) 2.26+1.34 5.34+1.12 0.015*
Hospitalization duration (hour) 34.9+6.06 27.9+9.06 0.038*
Serum bilirubin level at hospitalization (mg/dl) 12.89+4.46 18.45+2.78 0.026*
Second hospitalization 2 (7.4%) 15 (5.4%) 0.365

Nourishment method

Breastfeeding

Breastfeeding

Breastfeeding + formula Formula  Breastfeeding + formula Formula
15 (55.6%) 10 (37%) 2 (7.4%) 20 (54%) 14 (37.8%) 3(8.2%) 0.235
Hemolysis 5 (18.5%) 0 0.01*
Ecchymosis 0 4 (1.4%) 0.02*
Polycythemia 0 2 (0.7%) 0.037*
Intravenous 3(11.1%) 0 0.03*

*p<0.05 was considered statistically significant.
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week of gestation was 37.4+1.8 weeks. It was found that
25 (67.6%) of the cases were delivered by C/S and 12
(32.4%) of them by NSVD. The blood type was A in 18
(48.6%) newborns, 0 in 11 (29.7%) newborns, B in 6
(16.2%) newborns and AB in 2 (5.4%) newborns. ABO
incompatibility was detected in 14 newborns who had
negative direct Coombs test and underwent photothera-
py (A in newborns and 0 in mothers in 12 cases, and B in
newborns and 0 in mothers in 2 cases) while 4 newborns
had Rh incompatibility and negative DCT. Minor blood
type incompatibility was not observed in none of our
cases. Of the cases, 4 (14.8%) had ecchymosis (history of
difficult labor) and 2 (7.4%) had polycythemia (newborn
polycythemia). It was found that the siblings of three
cases underwent phototherapy upon the preliminary
diagnosis of indirect hyperbilirubinemia.

Discussion

It is known that the indirect hyperbilirubinemia which is
not diagnosed early and on time and treated properly
leads to various early and late (kernicterus) neurological
sequels and bilirubin encephalopathy in particular.””
therefore, early detection of elevated bilirubin and start-
ing treatment process early are important. In our study,
we aimed to investigate how carrying out direct Coombs
test on all newborns routinely and conducting close clin-
ical follow-up on the newborns with positive and nega-
tive test results affect the outcomes.

For the decision on who will undergo DCT in cord
blood, hyperbilirubinemia sub-committee recommends
testing all pregnant women in terms of ABO and Rh (D)
groups, screening in terms of potential antibodies seen
rarely, (i) conducting blood type test, Rh assay and direct
Coombs test on cord blood if blood type of pregnant
woman is not known during prenatal period or if it is Rh
(-), (ii) deciding to perform blood type test and DCT on
cord blood by considering the risk factors."

As required by our hospital policy, we carry out
blood type test and DCT on the cord blood of all new-
borns. Various studies showed that carrying out DCT
on the cord blood of the newborns with ABO and Rh
incompatibilities help to detect potential hemolysis and
its complications early.”” There are also studies showing
that detecting and following up bilirubin level in the
cord blood predict hyperbilirubinemia development
better but carrying out DCT on the cord blood routine-
ly is not helpful in terms of cost-efficiency.""""

Our study found DCT positivity in 8.9% of all new-
borns born in our hospital. This is above the rates
reported by the various studies in the literature. Diloon
et al. found this incidence 2.3% while Valsami et al.
reported it 2.59%."*" This rate was 6.6% in the study
of Altuntag et al., and it was similar with the rate we
found in our study."”

ABO incompatibility is the most common reason for
the hemolytic disease of the newborn. Of all pregnan-
cies, 15-20% have ABO incompatibility."” The rate of
ABO incompatibility was 21.1% in our study. Together
with Rh immunization, minor blood type incompatibil-
ities have become one of the most important reasons of
the hemolytic disease of the newborn. In our study, we
did not detect any minor blood type incompatibility in
the groups. Narter et al. found that 38.1% of the cases
with DCT positivity developed hyperbilirubinemia that
needs treatment, this rate was 74% in our study."”

In our study, all newborns with positive DCT were
followed-up closely by the same physician in terms of
hyperbilirubinemia, serum bilirubin levels were checked
in the newborns with apparent kernicterus. Accordingly,
serum bilirubin levels were over 95 percentile by the age
in 16 of 27 newborns with positive DCT within the first
48 hours according to the bilirubin nomogram and they
started to undergo phototherapy. We reevaluated eleven
newborns, who had Coombs test positivity and did not
undergo phototherapy in the first 48 hours, within the
first 24-48 hours after the discharge in accordance with
the directive, and we found that the serum total bilirubin
values were at a level that requires phototherapy in 4 of 11
newborns. We believe that the higher hyperbilirubinemia
rate that requires treatment in our study than other stud-
ies is because we followed up risk group more closely and
systematically, and this showed that the patients with pos-
itive DCT should be followed up more closely.

It is known that the serum bilirubin level of new-
borns reaches to the peak level at 3rd-6th days."”
Therefore, it is recommended calling the cases, who are
discharged early after the delivery and in the risk group
in terms of hyperbilirubinemia, for check-up within
24-48 hours after discharge." In our hospital, we carry
out postnatal follow-up of mothers and newborns in 48
hours. We ask families to bring their infants for follow-
up within 24-48 hours after evaluating the risk factors.

Direct Coombs test is a very useful examination to
predict when indirect hyperbilirubinemia reaches
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pathological threshold and hospitalization for pho-
totherapy."” Therefore, the test being positive makes
clinicians be more cautious in terms of the potential
clinical conditions (hemolytic anemia) and their compli-
cations (hyperbilirubinemia, hydrops, heart failure etc.).
In terms of the newborns who are not in the risk group,
delays may occur in the diagnosis and treatment
processes. In line with this, the day of initiating pho-
totherapy was earlier and phototherapy duration was
shorter in the cases with positive DCT compared to the
cases with negative DCT. Hospitalization bilirubin
threshold for phototherapy was shorter in the cases with
positive DCT who were hospitalized earlier was shorter
due to the presence of risk factors.

The rates of indirect hyperbilirubinemia risk factors
(ABO and Rh incompatibility, ecchymosis, poly-
cythemia, the history of sibling which underwent pho-
totherapy) in the cases with negative DCT are similar
with the previous studies (in this group, only the routine
physical examination was performed for icterus in the
postnatal 48-hour follow-up period beside their moth-
ers)."”

In terms of the limitations of our study, it is unclear
if the newborns which were born in our hospital under-
went phototherapy in another center with the diagnosis
of indirect hyperbilirubinemia except the newborns in
our study which underwent phototherapy. Since know-
ing these data may affect the results of our study, our
study has the limitation of being single-centered. Our
data cannot be generalized as they are the results of a
single-centered study. Therefore, it is needed to evalu-
ate the risk factors associated with national photothera-
py through detailed and larger samples.

Conclusion

Today, there is no specific method to prevent jaundice
particularly for the newborns with a risk factor. The
only thing to do for newborns at this point is to detect
if they have risk factors or not, and to follow up new-
borns with risk factors appropriately. Direct Coombs
test has still been playing an important role to predict
hemolytic anemia and potential manifestation of
hyperbilirubinemia in association with hemolytic ane-
mia in the newborns, and to initiate treatment process
as soon as possible.

Conflicts of Interest: No conflicts declared.
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