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Abstract

Introduction: Thrombocytopenia is one of the commonest haematological problems in NICU. This
study was planned to find the immediate outcome of neonatal thrombocytopenia and associated
neonatal factors of thrombocytopenia in preterm neonates admitted in N.1.C.U.

Methodology: We conducted this study to find the immediate outcome of neonatal thrombocytopenia
and associated neonatal factors of thrombocytopenia in preterm neonates admitted in N.I.C.U.,
Department of Pediatrics R.D.B.P Jaipuria Hospital Jaipur over a period of 12 months. Their details
were furnished in a predefined study Proforma by reviewing clinical records, examinations and
laboratory investigations.

Results: Out of 274 study participants, 108 were having thrombocytopenia. Out of 108, 19.44 % died.
Mortality was significantly higher in thrombocytopenia group (p<0.001). Mortality was significantly
associated with severity of disease. (p<0.001) Duration of hospital stay was significantly higher in
thrombocytopenia group (11.01+£5.376 days) (p<0.001). Birth asphyxia, Sepsis, Necrotising
enterocolitis and DIC was significantly higher in thrombocytopenia group as compared to without
thrombocytopenia group. Neonatal jaundice was significantly higher in no thrombocytopenia group
(24.09%). (p=0.035). Foetal distress was more in no thrombocytopenia (3.61%) as compared to
thrombocytopenia group (2.78%) but this difference was not found statistically significant (p=0.974).
Birth asphyxia (p=0.004), Sepsis (p=0.003), Necrotising enterocolitis (p<0.001), DIC (p<0.001) and
Foetal distress (p=0.006) was significantly associated with severity of thrombocytopenia.

Conclusion: Screening of neonates with risk factors of neonatal thrombocytopenia for platelets count
is beneficial in the early diagnosis and management of thrombocytopenia.
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1. Introduction

Thrombocytopenia (platelet count <1.5
lakhs/ul) is one of the commonest
haematological problems in NICU. The
chances of developing thrombocytopenia
rise with a degree of prematurity.! The
prevalence varies with range of 18-35% in
premature neonates in NICU while
prevalence is 2% in full-term neonates.?®
The important causes of thrombocytopenia
in neonates are sepsis, birth asphyxia,
prematurity, intra-uterine growth
retardation, hyperbilirubinemia, respiratory
distress syndrome, meconium aspiration
syndrome and low birth weight. Apart from
platelet count, bleeding manifestations
depend on underlying ailments.* Mild
thrombocytopenia often  spontaneously
resolves within the first weeks of life
without clinical intervention.? Sometimes
in case of severe thrombocytopenia, it can
cause mortality & morbidity due to severe
complication like IVH.®

Several approaches to prevention and
treatment of the principal conditions that
precipitate severe thrombocytopenia are
currently under investigation in preterm
infants. At a more basic level, however,
there remains a need for trials in this area.
Because of severe morbidity and mortality
associated with thrombocytopenia in a
preterm neonate identification of risk
factors are important early in the course of
treatment so that preventive measures can
be initiated early. The paucity of studies
from India and the increasing prevalence of
this condition and being identifiable as
directly causing most mortality and
morbidity indicates need for further studies.
So, we conducted this study to find the
immediate outcome of neonatal
thrombocytopenia and association  of
thrombocytopenia in preterm neonates with
various neonatal conditions.

2. Methodology
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This Prospective observational study was
conducted in N.L.C.U, Department of
Pediatrics R.D.B.P Jaipuria Hospital Jaipur
over a period of 12 months (December 2018
to December 2019). The present study was
conducted to determine the immediate
outcome of neonatal thrombocytopenia and
association of thrombocytopenia in preterm
neonates admitted in N.I1.C.U with various
neonatal conditions. Further clinical course
and assessment of factors predisposing to
thrombocytopenia were also assessed. The
study was conducted after receiving the
clearance from IEC and informed consent
from the guardian of the newborn admitted
in N.1.C.U under study

All live preterm neonates admitted in our
N.I.C.U considered eligible for the study
according to selection criteria. Study
population was divided into
Thrombocytopenia group (Preterm babies
with any one or more sample suggestive of
thrombocytopenia) and No
Thrombocytopenia group (Preterm babies
with  no  sample  suggestive  of
thrombocytopenia)

Inclusion Criteria

o All live preterm babies less than 37
weeks born in Hospital

o All preterm babies born outside and
admitted in our NICU on day 1.

o All the preterm whom parents
willing for participation

Exclusion Criteria:

o Gross congenital Malformations
and birth injuries

o Maternal alcohol and abusive drug
addiction

o Neonates whose parents or
guardians did not agree to be a part of study.
After approval of ethical committee &
institutional scientific committee, 274
patients were taken for the study as per the
admission census of preterm babies in
NICU during the entire study duration.
After informing patients/guardians about
the study, informed consent was taken.
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Their details were furnished in a predefined
study Proforma. For the study, maternal and
neonatal record files and charts were
analysed to obtain demographic, clinical
and laboratory data. History of
consumption of drugs by the mother that
can predispose to neonatal
thrombocytopenia ~ were also be
documented and these babies were
excluded from the study. Apgar score was
recorded for all babies. The gestational age
(GA) was assessed from maternal dates and
confirmed by clinical examination as
described by Ballard (New Ballard Score)®
Information regarding the clinical data of
neonates e.g development of clinical signs
of birth asphyxia, sepsis, NEC was noted
prospectively from neonatal record files
during NICU stay. Every neonate had a
detailed physical examination to rule out
any gross congenital anomaly. Any
evidence of cutaneous bleed or mucosal
bleed during stay in NICU was also be
noted.

Platelet count was done in all the babies on
every alternate day till day 5 of life and
further as per need. Platelet count before
discharge was also be recorded in cases
where it was required. In cases where
thrombocytopenia  was  documented,
peripheral smear was used to collaborate
the finding. AIll neonates underwent
necessary blood investigations as per NICU
protocol whenever needed as Complete
blood count, C-Reactive Protein, Blood
culture, Coagulation study, Peripheral
smear. A septic work up to confirm sepsis
inclusive of total WBC count, C reactive
protein, was done in patients showing signs
of clinical sepsis. The next step was to
group the neonates, based on their platelet
counts. Neonatal thrombocytopenia can be
classified as Mild (Platelet count 1,50,000/

pL to 1,00,000/ pL), Moderate (Platelet
count 1,00,000/ pL - 50,000/ pL), and
Severe (Platelet count: <50,000/ pL).2
Some of the cases of group Severe
thrombocytopenia required investigations
such as prothrombin time (PT), activated
thromboplastin time and assay for fibrin
degradation products (FDP). Treatment
including platelet transfusions was done as
per the standard NICU protocol as per the
recent recommendations in the medical
literature.

Statistical analysis was performed by the
SPSS program for Windows, version 17.0
(SPSS, Chicago, Illinois). Continuous
variables were presented as mean = SD, and
categorical variables are presented as
absolute numbers and percentage. Unpaired
t test for continuous data and chi-square test
for categorical data was used to evaluate the
significance of the differences in variables
among group. For all statistical tests, a p
value less than 0.05 was taken to indicate a
significant difference.

3. Results

Out of 274 study participants, 108 (39.42%)
were having thrombocytopenia. Mortality
was 19.44 % (21 cases) among 108
thrombocytopenia cases and 3.01% (5
cases) among 166 no thrombocytopenia
cases. Mortality was significantly higher in
thrombocytopenia  group  (p<0.001).
Mortality was highest in  severe
thrombocytopenia (60%) followed by
moderate thrombocytopenia (20%) and
minimum in mild thrombocytopenia cases
(6.34%) and difference in distribution was
found significantly different according to
severity of disease. (p<0.001) [Table-1,
Graph-1]

Table-1: Outcome according to severity of Thrombocytopenia

Outcome Baby Alive Baby Died P value
N % n %
With thrombocytopenia (n=108 ) 87 80.56 |21 19.44 | <0.001
Eur. Chem. Bull. 2023, 12 (S3), 5225 - 5233 5227
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Without thrombocytopenia (n=166) 161 96.99 |5 3.01
Mild Thrombocytopenia (n=63) 59 9366 |4 6.34
Moderate thrombocytopenia (n=25) 20 80 5 20 <0.001
Severe thrombocytopenia (n=20) 8 40 12 60
Baby ALIVE
180 161 m BABY DIED
160
140
120
100 82
60
40 1 20 1
With thrombocytopenia Without Mild Thrombocytopenia Moderate Severe
(n=108) thrombocytopenia (n=63) thrombocytopenia thrombocytopenia
(n=166) (n=25) (n=20)
Graph-1: Outcome according to severity of Thrombocytopenia
Duration of hospital stay was significantly thrombocytopenia group (8.102+4.584
higher in  thrombocytopenia  group days) (p<0.001) [Graph-2]
(11.0145.376 days) as compared to no
Graph-2: Mean duration of hospital stay in both groups
= Duration of hospital stay (days)
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No Thrombocytopenia (n=166) With Thrombocytopenia (n=108)
Table-3: Foetal complications in both groups
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Foetal complication No Thrombocytopenia | Thrombocytopenia P value
(n=166) (n=108)
n % n %
Birth asphyxia 48 28.92 45 41.67 0.041
Sepsis 45 27.11 55 50.93 <0.001
Necrotising enterocolitis 0 0 18 16.67 <0.001
Neonatal Jaundice 40 24.09 14 12.96 0.035
DIC 0 0 10 9.26 <0.001
Foetal distress 6 3.61 3 2.78 0.974
Sepsis was the most common foetal DIC was also significantly higher in

complication (50.93%) among
thrombocytopenic group followed by Birth
asphyxia (41.67%), Necrotising
enterocolitis (16.67%), Neonatal Jaundice
(12.96%), DIC (9.26%) and least common
was Foetal distress (2.78%). Birth asphyxia
was significantly higher in
thrombocytopenia group (41.67%) as
compared to without thrombocytopenia
group (28.92%) (p=0.041). Sepsis was
significantly higher in thrombocytopenia
group (50.93%) as compared to without
thrombocytopenia group (27.11%)
(p<0.001). Necrotising enterocolitis and

thrombocytopenia group (16.67% and
9.26% respectively) as compared to without
thrombocytopenia group (0% and 0%

respectively)  (p<0.001 and <0.001
respectively). Neonatal jaundice was
significantly higher in no

thrombocytopenia group (24.09%) than
with thrombocytopenia group (12.96%)
(p=0.035). Foetal distress was more in no
thrombocytopenia (3.61%) as compared to
thrombocytopenia group (2.78%) but this
difference was not found statistically
significant (p=0.974). [Table-3, Graph-3]

Graph-3: Foetal complications in both groups
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Table-4: Foetal complication according to severity of Thrombocytopenia

Foetal Mild Moderate Severe P
complication Thrombocytopenia | Thrombocytopenia | Thrombocytopenia | value
(n=63) (n=25) (n=20)

n % N % N %

Birth asphyxia 31 49.21 10 40 4 20 0.004
Sepsis 27 42.86 11 44 17 85 0.003
Necrotising 0 0 12 48 6 30 <0.001
enterocolitis

Neonatal Jaundice | 6 9.52 6 24 2 10 0.172
DIC 0 0 3 12 7 35 <0.001
Foetal distress 0 0 3 12 0 0 0.006

Birth asphyxia was among 49.21% in mild
thrombocytopenia, 40% in  moderate
thrombocytopenia and 20% in severe
thrombocytopenia  and this  was
significantly associated with severity of
thrombocytopenia (p=0.004). Sepsis was
highest in severe thrombocytopenia (85%)
followed by moderate thrombocytopenia

(44%) and mild thrombocytopenia
(42.86%). Sepsis was significantly
associated with severity of

thrombocytopenia (p=0.003). Necrotising
enterocolitis was maximum in moderate
thrombocytopenia (48%) followed by
severe thrombocytopenia (30%) and no
case of Necrotising enterocolitis in mild
thrombocytopenia. Necrotising

Eur. Chem. Bull. 2023, 12 (S3), 5225 — 5233

enterocolitis was significantly associated
with  severity of thrombocytopenia
(p<0.001). Neonatal jaundice was highest
in  moderate thrombocytopenia (24%)
followed by severe (10%) and mild
thrombocytopenia (9.52%) and this was not
significantly associated with severity of
thrombocytopenia (p=0.172). DIC was
35% in severe thrombocytopenia and 12%
in moderate thrombocytopenia and no case
in mild thrombocytopenia and this was
significantly associated with severity of
thrombocytopenia  (p<0.001).  Foetal
distress was significantly higher in
moderate thrombocytopenia group (12%)
(p=0.006) [Table-4, Graph-4]
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Graph-4: Foetal complication according to severity of Thrombocytopenia

35

30

25

20

15

10

h.ﬁm..‘l.-.

= Mild Thrombocytopenia
B Moderate Thrombocytopenia (n=25)

Severe Thrombocytopenia (n=20)

Birth asphyxia Sepsis Necrotising

enterocolitis

Neonatal Foetal distress

Jaundice

4. Discussion

This study was conducted to find the
immediate outcome  of  neonatal
thrombocytopenia and association  of
thrombocytopenia in preterm neonates with
various neonatal conditions. Out of 108
thrombocytopenia participants in our study,
21 (19.44 %) died in our study. Mortality
was highest in severe thrombocytopenia
(60%) followed by moderate
thrombocytopenia (20%) and minimum in
mild thrombocytopenia (6.34%) and
difference in distribution was found
significantly different according to severity
of disease (p<0.001). Madavi D and Sububhi
S’ revealed that out of 140 neonates the
mortality was in 5 (3.7%) of which 3 babies
were having severe thrombocytopenia.
Bonifacio L et al® observed that the
mortality rate was 16.7%, 32.4% and 45.8%
in neonates with mild, moderate and severe
thrombocytopenia, respectively. In study of
Saini R et al® mortality was found more in
newborn with thrombocytopenia (36.84%)
than newborn without thrombocytopenia
(20.86%). In study of Meena SL et al.l°
mortality was significantly high in severe

Eur. Chem. Bull. 2023, 12 (S3), 5225 — 5233

thrombocytopenia group (47.37%) as
compared to other groups and it was not
statistically significant (p value 0.228).
Sepsis  was significantly higher in
thrombocytopenia group (50.93%) as
compared to without thrombocytopenia
group (27.11%) (p<0.001). This higher
incidence is probably due to higher
proportion of septicemic neonates in our
NICU preterm admissions, while it was
lower in the other studies, for e.g the
incidence of septicaemia was just 7.5% in
the study conducted by Castle V et al** and
5.4% in study of Oren H et al.'? The role of
neonatal factors among the etiological
profile for preterm thrombocytopenia was
similar to other NICU studies from India,
with septicaemia, and perinatal asphyxia
being the most common risk factor.
Septicaemia accounted for most of the
cases in both the severe and mild to
moderate thrombocytopenia group.

Sepsis  was  highest in  severe
thrombocytopenia (85%) followed by
moderate thrombocytopenia (44%) and
mild thrombocytopenia (42.86%) in our
study. Sepsis was significantly associated
with  severity of thrombocytopenia
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(p=0.003). Out of 108, 63 (58.33%) were
having mild thrombocytopenia, 25
(23.15%) were  having  moderate
thrombocytopenia and 20 (18.52%) were
having severe thrombocytopenia. Madavi D
and Subuhi S’ revealed that 74.5% cases of
sepsis were found in thrombocytopenia
group and 25.5% in no thrombocytopenia
group and sepsis was significantly higher in
thrombocytopenia group (p<0.05). Sepsis
was 88% in mild, 66.03% in moderate and
76.47% in severe thrombocytopenia in
study of Hanoudi BM*® but this was not
significantly associated with severity of
thrombocytopenia. (p=0.003). Sepsis was
significantly associated with severity of
thrombocytopenia in study of Meena SL et
al*® (p<0.001)

Birth asphyxia was significantly higher in
thrombocytopenia group (41.67%) as
compared to without thrombocytopenia
group (28.92%) (p=0.041). Madavi D and
Subuhi S’ in their study found similar
results that that Birth asphyxia was
significantly higher in thrombocytopenia
group (61.53%) as compared to without
thrombocytopenia group (39.47%) (p=0.2).
Birth asphyxia was among 49.21% in mild,
40% in moderate and 20% in severe
thrombocytopenia. Birth asphyxia was
significantly associated with severity of
thrombocytopenia. (p=0.004). Birth
asphyxia was 12.5% in mild, 12.5% in
moderate and 75% in  severe
thrombocytopenia in Sonam S et al’s
study.}* Birth asphyxia was significantly
associated with mild TCP (p=0.001) in
study of Basil M et al.'® Birth asphyxia was
not significantly associated with severity of
thrombocytopenia in study of Meena SL et
al.’ (p=0.43)

Necrotising enterocolitis (NEC) was
significantly higher in thrombocytopenia
group (16.67%) as compared to without
thrombocytopenia group (0%) (p<0.001) in
agreement to the study of Madavi D and
Subuhi S’ where NEC was significantly
higher in thrombocytopenia group (100%)

Eur. Chem. Bull. 2023, 12 (S3), 5225 — 5233

as compared to no thrombocytopenia (0)
(p=0.001). Necrotising enterocolitis was
maximum in moderate thrombocytopenia
(48%) followed by severe
thrombocytopenia (30%) and no case of
Necrotising  enterocolitis  in  mild
thrombocytopenia. Distribution of
Necrotising enterocolitis was significantly
different according to severity of
thrombocytopenia (p<0.001). NEC was 0%
in mild, 3.77% in moderate and 5.88% in
severe thrombocytopenia in study of
Hanoudi BM ¥ but this was not
significantly associated with severity of
thrombocytopenia (p=0.523) similar to the
study of Meena SL et al'® (p=0.361).
Bonifacio L et al® found that 14 out of 90
cases and none out of controls had NEC.
DIC was among 9.26% in our study while
18.5% in study of Kumar AD et al.'* Foetal
distress was not significantly associated
with thrombocytopenia in our study but
Foetal distress was significantly associated
with severity of thrombocytopenia in study
of Bonifacio L et al® (p=0.01). Respiratory
distress syndrome was 7.1% in mild, 21.4%
in moderate and 71.4% in severe
thrombocytopenia in study of Sonam S et
al.* In study of Madavi D and Subuhi S,’
Respiratory distress syndrome was 60% in
thrombocytopenia group and 40% in no
thrombocytopenia group and this difference
was statistically not significant. (p=0.32).
In this study, mortality was significantly
associated with severity of
thrombocytopenia.

5.  Conclusion

Our study concluded that proportion of
mortality was 19.44% among neonates with
thrombocytopenia admitted to NICU and
mortality was significantly associated with
severity of thrombocytopenia. Among
Neonatal factors, Sepsis, Birth asphyxia,
Necrotising enterocolitis, Neonatal
Jaundice and DIC were significantly
associated with thrombocytopenia.
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Thrombocytopenia is very common in
preterm babies and should be actively
looked for so that it can be managed
appropriately. Platelet count should be
regularly followed up in preterm babies
with associated risk factors. Screening of
neonates with risk factors of neonatal
thrombocytopenia for platelets count is
beneficial in the early diagnosis and
management of thrombocytopenia.
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