Reticulocytosis and direct coombs test as
markers of haemolysis in neonatal
hyperbilirubinemia requiring phototherapy
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Abstract Background: Neonatal hyperbilirubinemia is seen in 60% full-term neonates in first week of life. Among these8-11 %
require phototherapy. Causes of hyperbilirubinemia can be immune or non-immune causes. Reticulocytosis and Direct
Coombs test positivity can be markers for haemolytic hyperbilirubinemia. Objective: To identify the incidence of
reticulocytosis in immune and non-immune mediated haemolyticjaundice, to note whether thereis any significant
difference in reticulocytosis between the two groups and to identify the association if any between reticulocytosis and
Direct Coombs test. Methods: Aprospective study was done in a teaching institution including 100 term neonates
requiring phototherapy. They were categorized into three groups as possible immune haemolytic(divided into Rh and
ABO incompatibility) and possible non immune cause as per the maternal and baby blood groups. Reticulocyte count and
Coombs test were done on starting phototherapy. Statistical analysis was done with SPSS version 20.0. Descriptive
statistics, Chi-square test and Fisher’s exact test were used for analysis. Results: Rh incompatibility group showed 100%
positivity for both reticulocytosis and Direct Coombs test. In ABO incompatibility group reticulocytosis was 56.5% and
Coombs positivity was 84.6%. 5% of those babies with Noincompatibility had reticulocytosis. Direct Coombs test was
positive in 7.4% of babies in this group. There was a significant association between haemolytic cause of
hyperbilirubinemia and reticulocytosis .No association seen between reticulocytosis and Coombs test positivity in ABO
incompatibilitynor in No incompatibility group. Conclusion: Reticulocytosis, Coombs positivity are good markers to
identify haemolysisas the major cause of hyperbilirubinemia
Key Words: Neonatal hyperbilirubinemia, Phototherapy, Reticulocytosis.

“Address for Correspondence:

Dr. Rugmini Kamalammal, Professor, Department of Paediatrics, Sree Mookambika Institute of Medical Sciences, Kulasekharam,
Kanyakumari Dt., Tamil Nadu, INDIA.

Email: vishnusastha@gmail.com

Received Date: 18/03/2018 Revised Date: 13/04/2018  Accepted Date: 01/05/2018

DOI: https://doi.org/10.26611/1014621

— Causes for jaundice can be immune haemolytic orvarious
non-immune causes. The incidence of causes in a
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INTRODUCTION _ o not. Haemolysis produces a good reticulocyte response.
In- the first week of life, the incidence of  |n immune haemolysis causing jaundice, the DCT is
hyperbilirubinemia is approximately 60% full-term  ysyally positive. Reticulocytosis has been defined as >7%
neonates."* 8-11 % of these babies require phototherapy®.  at birth, >4% at day 3 of life and > 1% after 7 days of
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life.>®Evaluating the incidence of reticulocytosis and
positive  Coombs test in immune haemolytic
hyperbilirubinemia may help in assessing whether
haemolysis is the major contributing factor for
hyperbilirubinemia and also it will high light the need for
searching for other causes

MATERIAL AND METHODS

A prospective study was done at a teaching
hospitalbetween  June 2017 and November
2017.Apparently healthy term neonates irrespective of
their  birth  weight, who  developed indirect
hyperbilirubinemia and required phototherapy were
enrolled in the study. Neonates who had prematurity,
direct hyperbilirubinemia, haemangioma, and other
congenital anomalies were excluded. The indication of
phototherapy was determined based on the guidelines of
American Academy of Pediatrics 2004.” After detailed
history and examination, blood group of both mother and
baby (venous sample) were noted. Babies were divided
into three groups (1) those babies having possible Rh
incompatibility (2) those babies having possible ABO
incompatibility and (3) those without any incompatibility.
Reticulocyte count and Direct Coombs test were done at
the time of starting phototherapy for all the 100 babies.
Data entry was made in the Microsoft Office Excel 2014.
Statistical analysis was done with the help of SPSS trial
version 20.0. Descriptive statistics, Chi-square test and
Fisher’s exact test were used for analysis of data. p<0.05
was considered as significant. Analysis was done to find
out whether there is any significant difference in
reticulocytosis among the three groups, to note the
association between reticulocytosis and the etiology of
jaundice and to note the association between
reticulocytosis and Direct Coombs test in each group

RESULTS

Of the total 100 neonates under study, there were 48
females and 52 males. 27 neonates were having weight<
2,500 gm. The birth weight of the study group ranges
from 1.9 kg to 4 kg with a mean birth weight of 2.83 and
a standard deviation of 0.477 Proportion of babies with
Rh incompatibility and ABO incompatibility was 8out of
100(8%),23 out of 100(23%) respectively .69% had other
causes of jaundice including G 6PD deficiency and Minor
blood group incompatibility. The percentage of babies
with reticulocytosis and positive Coombs test was 25%
and 32% respectively in neonates requiring phototherapy.
The percentage of babies showing reticulocytosis
was100% in Rh incompatibility in contrast t0-56.5% in
ABO incompatibility. 5% of those babies without blood
group incompatibility also had reticulocytosis Coombs
test positivity was seen in 100% cases in Rh
incompatibility.

Coombs test positivity

120 -
100
80
60

M Positive
40

Percentage

# Neagative
20

Rh ABO blo
incompatibility incompatibility incomb)/atibility
0

Figure 1: Graph showing Coombs test positivity(Figure 1)

Table 1: Association between hemolytic hyperbilirubinemia and reticulocytosis

Immune hyperbilirubinemia

Reticulocytosis, N (%)  No reticulocytosis N (%)

Reticulocytosis Total  pvalue

Yes 21 (67.7)
No 4 (5.8)
Total 25

10 (32.3) 31
65 (94.2) 69 x
75 100 0000

Table 2: There was significant association between reticulocytosis and immune hyperbilirubinemia. (p<0.05) Association between ABO
incompatibility and reticulocytosis

Reticulocytosis

Incompatibility

Reticulocytosis, N (%)

No reticulocytosis N (%) Total  pvalue

ABO incompatibility 13 (56.5)
No incompatibility 4 (5.8)
Total 17

10 (43.5) 23
65 (94.2) 69 .
75 9p 0000

There is an association between ABO incompatibility and reticulocytosis (p<0.05) There was no association between
reticulocytosis and Coombs test positivity in ABO incompatibility (p>0.05) nor in No incompatibility group Table3,4
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Table 3: Association between Reticulocytosis and Coombs test positivity in ABO incompitibility

Coombs test

Reticulocytosis

Positive, N (%)  Negative, N (%)

Total  pvalue

Reticulocytosis 12 (92.3)
No reticulocytosis 7(70)
Total 19

1(7.7) 13
3(30) 10
) >3 0.281

Table 4: Association between Reticulocytosis and Coombs test positivity in No incompatibility

Coombs test

Reticulocytosis

Positive, N (%)  Negative, N (%)

Total  pvalue

Reticulocytosis 0(0)
No reticulocytosis 5(7.7)
Total 5

4 (100) 4
60 (92.3) 65 L
64 69

DISCUSSION

Neonatal hyperbilirubinemia is one of the major reasons
for prolonged hospital stay and if it is left untreated can
cause morbidity. A recent report by Bhutani et al ® at least
481000 term/near-term neonates are affected by
hyperbilirubinemia each year, with 114 000 dying and an
additional 63000 surviving with kernicterus. The main
modality of treatment is Double surface phototherapy
.The degree of hyperbilirubinemia ,gestational age of the
baby and the cause of hyperbilirubinemia decides the
degree of morbidity .The sustainable development goals
(SDGs) which is being implemented now , focuses on
persons with disability. It is essential that we manage
hyperbilirubinemia as one key component of optimising
neurodevelopmental outcome. Without any risk factors
(normal birth weight infant delivered vaginally at 39 to 41
weeks’ gestation by a non-Asian, non-obese -,
multiparous mother) the rate of non-hemolytic neonatal
hyperbilirubinemia was 0.7%.° According to a recent
study the contribution of immune haemolytic anemia as a
cause is significant hyperbilirubinemiais 24.3% and 1%
for ABO incompatibility and Rh incompatibility
respectively.” In a study in Gujarat * out of 63, ABO
incompatibility was15% , Rh incompatibility 8%. Nearly
1/3rd (32.9%) babies were ABO incompatible and 4.1%
babies were Rh incompatible in a study in NEpal.*Our
study had 23% of babies with Rh incompatibility and 5%
with ABO incompatibility which is at par with previous
studies. When there is more than one cause for
hyperbilirubinemia in a neonate with blood group
incompatibility, it is difficult to establish the major
cause.Reticulocytosis and  direct Coombs  test
positivitycan be taken as evidence of haemolysis, and
incompatibility playing themajor part for the underlying
the disease. According to a previous study*®highest level
of reticulocytes was noted inimmune haemolytic as well
as in G-6PDDeficiency. In another study ** 33.5% (67) of
the 200 babies studied had reticulocytosis (haemolytic
cause for jaundice), 32 of these 67 (47.76%) babies had
ABO and Rh incompatibility. In contrast a study in
Tehran showed no difference in reticulocytosis in

immune and G6PD deficiency (other causes of NON
immune hyperbilirubinemia was excluded in the
study).®Reticulocytosis was seen in 25% of babies
requiring phototherapy giving a clue that haemolysis may
not be the sole reason for jaundice in term neonates.100%
babies in Rh incompatibility, 56.5% in ABO
incompatibility and 5.8% in other causes of
hyperbilirubinemia showed reticulocytosis. There was a
significant association between ABO incompatibility and
reticulocytosis (p<0.05) and also when all cases of
incompatibility (both ABO and Rh together)the
association was significant. This association thus gives a
clear suggestion that reticulocytosis if present can be
taken as a marker for haemolysis otherwise other causes
of jaundice is to be considered even if there is blood
group incompatibility. The Coombs test has been shown
to have a positive predictive value of 12%-53% and a
sensitivity of 15%-64% for the subsequent development
of hyperbilirubinemia.’® Coombs test readings were
associated with a higher incidence of hyperbilirubinemia
as per study by Kaplan etal.*” Our study showed Coombs
positivity of 100% in Rh incompatibility,82.6% positivity
in ABO incompatibility and 7.2% in no incompatibility
group.But to our surprise there was no association
between reticulocytosis and Coombs positivity in either
ABO incompatibility group or when all immune
hyperbilirubinemia causes were taken together. The RH
group alone was not analyzed for associations as it
showed 100% positivity for both reticulocytosis and
Coombs test. The reason for Coombs positivity in No
incompatibility group may be inclusion of minor
incompatibility and other RH factors incompatibility like
Rh E. In these cases further analysis for minor blood
groups is necessary in clinical practice

Our study suggests that Coombs test and reticulocytosis
can be used as separate tools for identifying babies with
immune causes as major contributing factor for
hyperbilirubinemia. This information will aid in selecting
cases for immunoglobulin infusion which is another
effective modality of treatment for hyperbilirubinemia but
is very expensive.
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LIMITATIONS

In our study No incompatibility group was not further
subdivided according to etiology. A differentiation
between haemolysis due to abnormalities in RBCs and
other causes like dehydration, breast milk jaundice etc
was not done in this group. More over this group may
include minor blood group incompatibilities which were
not addressed.

CONCLUSION

Reticulocytosis and Coombs positivity are good markers
of haemolysisin neonatal hyperbilirubinemia. It would be
wise if these tests are included in routine investigation
panel for neonatal hyperbilirubinemia as this will help to
pin point the etiology to a certain extent and also to guide
regarding other modalities of treatment especially use of
immunoglobulin.

REFERENCES

1. Plazza A, Stoll B. The fetus and the neonatal infant.
Digestive system disorders. Nelson Textbook of
Pediatrics 18th ed. Kliegman R, Behrman R, Jenson H,
Stanton B, eds. Philadelphia: Saunders Elsevier,
2007:756-761.

2. Martin CR, Cloherty JP. Neonatal hyperbilirubinemia. In:
Manual of Neonatal Care 6th ed. Cloherty JP,
Eichenwald EC, Stark AR, eds.Philadelphia: Lippincott
Williams & Wilkins, 2008:181-212

3. Sgro M, Campbell D, Shah V. Incidence and cause of
severe hyperbilirubinemia in Canada. Canadian Med
Asso J. 2006;175(6):587-90.

4. Olusanya BO, Osibanjo FB, Slusher TM (2015) Risk
Factors for Severe Neonatal Hyperbilirubinemia in Low
and Middle-Income Countries: A Systematic Review and
Meta-Analysis. PLoS ONE  10(2): e0117229.
https://doi.org/10.1371/journal.pone.0117229

5. Dana CM, Bertil G. Erythrocyte disorders in infancy.
Avery’s diseases of the newborn. 9th edition. Saunders.
2012; 1083-1084.

6. Kevin NI. Neonatal jaundice. Rennie and Robertson’s
textbook of neonatology. 5th edition. Churchill
Livingstone. 2012; 682.

7. American Academy of Pediatrics Subcommittee on
Hyperbilirubinemia.Management of hyperbilirubinemia

10.

11.

12.

13.

14.

15.

16.

17.

in the newborn infant 35 ormore weeks of gestation.
Pediatrics 2004; 114:297-316. Erratum in:Pediatrics
2004;114:1138

Bhutani VK, Zipursky A ,Blencowe H , et al . Neonatal
hyperbilirubinemia and rhesus disease of the newborn:
incidence and impairment estimates for 2010 at regional
and global levels. Pediatr Res 2013;74 86-100.

Mikael Norman, Katarina Aberg, Karin Holmsten, Vania
Weibel, Cecilia Ekéuspredicting Nonhemolytic Neonatal
Hyperbilirubinemia

Seyyed Mohammad Hassan Aletayeb, Masoud
Dehdashtian, Mohammad Reza Aramesh, Malakian
Arash, Zeinab Hedayati and Mehri Taheri Outcome of
Jaundice in neonates with ABO and Rh blood
incompatibility and glucose-6-phosphate dehydrogenase
deficiency .Biomedical Research (2017) Volume 28,
Issue 8

Dr. Amar Shah, Dr. C. K Shah, Dr. Venu Shah STUDY
OF HEMATOLOGICAL PARAMETERS AMONG
NEONATES ADMITTED WITH NEONATAL
JAUNDICE. Journal of Evolution of Medical and Dental
Sciences/Volumel/ Issue3/July-Sept 2012 P

Nepal D, Banstola D, Dhakal AK ,Mishra U, Mahaseth
CClinico-Laboratory Profile and Immediate Outcomes of
Hyperbilirubinemic Babies Admitted in Kanti Children
Hospital Journal of Nepal Paediatric Society; January-
June, 2010/Vol 30/Issue 1

MishraJP, MishraJ,PAdhi RK, ,Manjreekha MJ 2014
May 1;25(2):225-8. doi: 10.1515/jbcpp-2013-0087.
Xavier R, Manoj VC, Kumar STM, Cherian VJ.
Reticulocytosis: the unevaluated parameter in neonatal
jaundice requiring phototherapy. Int J Contemp Pediatr
2016;3:1430-4.

Asghar Marzban, Noredien MosavinasabCorrelation
between Hemolysis and Jaundice in Glucose6-Phosphate
Dehydrogenase Deficient Neonates Acta Medica Iranica,
Vol. 47, No. 5 (2009)

Wainer S, Rabi J, Lyon M. Coombs’ testing and neonatal
hyperbilirubinemia. ~ CMAJ:  Canadian = Medical
Assaciation Journal. 2007; 176(7):972-973.

doi:10.1503/cmaj.1060214.

Michael Kaplan, Cathy Hammerman, Hendrik J. Vreman,
Ronald J. Wong, David K. Stevenson.Direct Antiglobulin
Titer Strength and HyperbilirubinemiaPediatrics Nov
2014, 134 (5) e1340-e1344; DOI: 10.1542/peds.2014-
1290.

MedPulse International Journal of Pediatrics, Print ISSN: 2579-0897, Volume 6, Issue 2, May 2018 Page 30



