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Abstract

Aim: To evaluate the association of hyperbilirubinemia
and Direct Coomb’s Test (DCT) in ABO/ Rh incompatibility
setting.

Methods: A comparative study of DCT positive and
DCT negative newborns by retrospective chart review
was done in a tertiary care neonatal center of Southern
India between January 2015 to December 2016.
Bilirubin levels, phototherapy duration, intravenous
immunoglobulin (IVIG) use, exchange transfusion rates
were compared between the 2 groups.

Results: Out of the 140 babies reviewed, 36 (25.7%)
newborns were DCT positive and 104 (74.3%) were
DCT negative. Bilirubin centile >95th centile was seen
in 16 (44.5%) in DCT positive and 18 (17.5%) in DCT
negative group (p=0.009). Babies in DCT positive group
had higher duration of phototherapy (62.5+£26.7 hours)
as compared to the DCT negative group (46.1+23.5
hours) (p=0.002), longer hospital stay (5.9+£3.5 days
versus 4.8+1.8 days) (p=0.01), higher reticulocyte
count (9.4+£4.9% vs 5.7+£2.5%) (p=0.001). Four
babies in DCT positive group required exchange
transfusion whereas none in the DCT negative group
needed exchange transfusion (p=0.004), 10 (27.8%)
needed IVIG in DCT positive group as compared to
3 (2.9%) in DCT negative group (p=0.0001) and
neonatal intensive care unit (NICU) admissions were
needed in 15 (41.7%) in DCT positive as compared to
8 (7.6%) in DCT negative group (p=0.0001).
Conclusion: A positive DCT at birth is associated
with higher bilirubin levels and need for multiple
interventions for jaundice management.
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Introduction

Direct Coomb’s test (DCT) is a test for detecting
antibodies present on the red blood cells (RBCs) and
is used predominantly in the diagnosis of hemolytic
disease of the newborn (HDN). A positive DCT in a
newborn suggests the transplacental transfer of 1gG
antibodies present in maternal serum and directed
against antigens on fetal and neonatal RBCs. These
antibodies can result in immune mediated hemolysis
and shortened RBC life span, leading to varying severity
of hyperbilirubinemia and anemia. The factors that
lead to a positive DCT in neonates are mainly the ABO
and Rh incompatibility between the newborn and the
mother, and rarely maternal autoimmune hemolytic
disease. Blood group incompatibility with a positive DCT
is considered a major risk factor for the development
of severe hyperbilirubinemia and neurotoxicity. (1)
However, the utility and effectiveness of this test has
been questioned in literature. (2,3) We did this study
to determine the association of hyperbilirubinemia and
DCT in ABO/ Rh incompatibility setting.

Methods & Materials
This comparative study was conducted in a tertiary
care neonatal intensive care unit (NICU) in Southern

India between January 2015 till December 2016. The
inclusion criteria were newborn babies in whom DCT
was done during the period of the study in ABO or Rh
incompatibility setting. They were divided on the basis
of test result into DCT positive and DCT negative group.
We excluded babies whose mothers were diagnosed
with autoimmune hemolytic anemia [e.g. systemic
lupus erythematous (SLE), Evans syndrome] and
where a valid test result could not be found in the
hospital records. The institutional ethics committee
approved the study and granted a waiver of consent.
Cord blood/initial blood samples of babies born to
mothers with O blood group/ Rh negative blood group
were routinely sent for DCT as per hospital protocol.
A confirmatory DCT was done from the baby’s serum
whenever cord blood results were positive/equivocal
which was reported by a senior pathologist. For the
purpose of the study only those babies with confirmed
positive test in the serum were considered positive
irrespective of cord blood results. From the Blood
Bank records, the following data was collected: DCT
results, infant/maternal ABO and Rhesus D group. A
retrospective review of the charts of infants with a
positive/negative DCT was performed. The following
characteristics were recorded: gender, gestational
age, mode of delivery, maternal medical history, peak
serum bilirubin, treatment duration with phototherapy,
exchange transfusion requirement and length of
hospital stay. The groups (DCT Positive & DCT negative)
were compared for the outcomes and the result of the
DCT. The hospital policy followed during the period of
the study was that a serum bilirubin was sent for a baby
at 48 hours with risk factors like prematurity, suspected
hemolysis, gestational diabetes etc. or clinically when
the icterus was upto or below the level of abdomen
or when the DCT result was positive. Bilirubin was
monitored every 8-12 hours in babies with hemolysis
and every 24 hours in babies requiring phototherapy.
In case of isoimmunisation/hemolysis, phototherapy
was started empirically and in all other cases as per
American Academy of Pediatrics (AAP) 2004 guidelines.
(1) Phototherapy was stopped when the bilirubin value
was <13 mg/dl. Exchange transfusion was considered
when there was no response to phototherapy as per
AAP recommendations and intravenous immunoglobulin
(IVIG) was given when the bilirubin levels were close
to the exchange range. The centiles for serum bilirubin
were calculated using the hour specific nomogram
by Bhutani et al (4).The risk zone on the nomogram
was characterized as follows: Zone a - low risk <40th
percentile; Zone b - low to intermediate risk: 40-75th
percentile; Zone ¢ - high to intermediate risk: 76-95th
percentile; and zone d, high risk > 95th percentile.

Sample size: The study by Valsami et al (5) reported
that 42% of positive DCT cases would undergo
phototherapy. Assuming that about 10% of DCT
negative subjects would undergo phototherapy, the
sample size required for examining the difference in
hyperbilirubinemia and phototherapy between DCT
positive and negative subjects with 80% power and
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Table 1: Baseline characteristics of the two groups
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Base line characteristics DCT Positive (n=36) | DCT Negative (n=104)
Male 14 (42%) 52 (50%)
Female 21 (58%) 52 (50%)
Inborn 31 (86%) 104 (100%)
Term 35 (97%) 98 (94%)
Primigravida 17 (47%) 52 (50%)
Previous Sibling death/IUD 3 (3%) 9 (9%)
Anti-D received 2 8
Mother's ICT positive 1 0
Gestational Diabetes 3 (8%) 15 (14%)
Maternal Blood group O/ Baby’s blood group A 16 (45%) 35 (34%)
Maternal Blood group O/ Baby’s blood group B 18 (50%) 50 (48%)
Maternal blood group Rh-/ Baby’s Blood group Rh+ 2 (5%) 19 (18%)

Note: IUD - intrauterine death, ICT - Indirect Coomb’s test

Table 2a: Outcome parameters in both the groups

Variable DCT Positive (n=36) DCT Negative (n=104) P value
Peak Bilirubin (mg/dl) 13.5+ 5.1 12+ 34 0.06
Peak of jaundice (hours of life) 61 + 38.9 64.3 £ 24.2 0.5
Lowest PCV (%) 43.2 + 8.6 475+ 7 0.14
Duration of Phototherapy (hours) 62.5 £ 26.7 46.1 £ 23.5 0.002
Reticulocyte Count (%) 9.4+ 4.9 5.7+ 2.5 0.001
Mean Hospital stay (days) 59+ 3.5 48+ 1.8 0.01
Note: PCV - packed cell volume,

Table 2b: Outcome parameters in both the groups

Variable DCT Positive (n=36) DCT Negative (n=104) P value

Exchange Transfusion 4 (11.1%) 0 0.004
BIND 1 (2.8%) 0 0.25
IVIG requirement 10 (27.8%) 3 (2.9%) 0.0001
NICU admission for intensive 15 (41.7%) 8 (7.6%) 0.0001
phototherapy

Note: BIND - bilirubin neurological dysfunction, IVIG- intravenous immunoglobulin

5% level of significance was 28 in each group. The
power of the study was increased by recruiting about
3 times this number in the control group.

Statistical analysis was performed using the t test
for continuous data, and Fisher’s exact test or the chi-
square test for categorical data as appropriate. Data
were analyzed with the SPSS.20 software and a p value
of 0.05 or less was considered statistically significant.

Results

We analyzed 140 babies during the study period
of 2 years. Thirty- six (25.7%) newborns were in
DCT positive group and 104 (74.3%) in DCT negative
group. Baseline characteristics of both the groups
are depicted in Table 1. The baseline variables were

comparable in each group. Bilirubin centile <40th was
seen in 8 (22.2%) of the DCT positive and 24 (23%)
of the DCT negative group, centile between 41-75th
was seen in 7 (19.4%) in DCT positive and 34 (32.6%)
in DCT negative, centile between 76-95th was seen
in 5 (13.9%) in DCT positive and 28 (26.9%) in DCT
negative and >95th centile was seen in 16 (44.5%) in
DCT positive and 18 (17.5%) in DCT negative group
(p=0.009). Other outcome parameters in both the
groups are depicted in Table 2a and 2b.

Discussion

In our study, a positive DCT was associated with a
higher risk of developing significant jaundice (>95th
centile for the age) which in turn resulted in greater
need for interventions (phototherapy, NICU admissions,
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exchange transfusion and IVIG). These results are
similar to the studies done earlier. (6-8). This study
reemphasizes the need to screen babies at risk for
blood group incompatibility (where mother’s blood
group is O, or Rh negative and baby’s blood group is A
or B or Rh positive respectively) with a DCT soon after
birth. These babies need to be monitored aggressively
for the development of severe hyperbilirubinemia and
need for adjunctive treatments.

As a screening test, a positive DCT does not either
rule in or exclude the probability of hemolysis (though
we found a significantly higher reticulocyte count) and
only indicates antibody-mediated red cell binding with
false positive and false positive reports. Though it has
been identified as having a poor positive predictive value
(PPV) in general population for identifying newborns at
risk of clinically significant hyperbilirubinemia (9), in
selective high risk population it may be still beneficial.
(10) The anti-globulin or Coomb’s test needs to be
included in the decision making algorithms to improve
prediction of significant neonatal hyperbilirubinemia
in order to optimize screening protocols and safe
discharge of neonates.

The limitations of this study were the retrospective
methodology, and a policy of starting empirical
phototherapy for all DCT positive newborns while
awaiting lab results of bilirubin. This could have
increased the number of babies receiving phototherapy
in the DCT positive group, and prevented the acute
rise of bilirubin which is probably the reason why the
peak bilirubin levels were not different between the
groups. However, this would not have influenced any
of the other outcomes. We did not intend to study the
utility of DCT in minor blood group incompatibility or its
cost effectiveness or the incidence & predictive value of
DCT. We recommend a multicentric prospective study
to further answer these pertinent questions.

In conclusion, a positive DCT at birth is associated
with higher incidence of greater hyperbilirubinemia and
a greater need for multiple interventions.
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