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Abstract

Introduction: Platelet count & CRP are diagnostic markers of neonatal sepsis. Though the platelet count remains the
same throughout the neonatal period, variations in platelet count have been noted based on gestational age, weight & sex
of neonates. Beside other hematological findings, changes in platelet count induced by neonatal sepsis have been the
focus of many studies. Objective: To analyze the variation in platelet count with gestational age, weight and sex in
hospitalized newborns. Methods: This is a retrospective case analysis of 533 neonates between January-2012 to
December-2014. The parameters examined were Baseline Platelet Count, Change In Platelet Count, (Baseline Platelet
Count- Change In Platelet Count)/ Baseline Platelet Count, Platelet Nadir, Incidence, Duration & Severity of
Thrombocytopenia. Statistical Analysis: All data were collected in validated preformatted proforma sheet & analysed
sing appropriate statistical methods. Results: 533 babies were studied. About 21.2% had Culture negative sepsis, 9.75%
had culture positive sepsis & 69.04% had no sepsis. No difference in any platelet parameter was noted between female &
male babies. The prevalence of early onset sepsis in our study was 17.44% & late onset sepsis was 13.50%. Significant
variations of all platelet indices were noted among lower gestational age babies. Significant variations in the Incidence,
Prevalence & duration of thrombocytopenia were noted depending on the weight of the baby. Conclusion: The baseline
platelet count of the neonates remains uniform irrespective of sex, weight or gestational age. There are quantitative
differences in the platelet response based on weight and gestational age
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Introduction Methodology

Platelet count & CRP are diagnostic markers of
neonatal sepsis [1,2]. Though the platelet count remains
the same throughout the neonatal period, variations in
platelet count have been noted based on gestational age,
weight & sex of neonates. Neonatal Sepsis is infection
with or without accompanying bacteremia [3]. It is most
common in the smallest and most premature infants
[4,5,6].

This is a retrospective case analysis between January-
2012 to December-2014. Name, date of admission, age,
platelet count, CRP levels, blood culture reports of 533
neonates during the study period were collected. The
data was analysed for variation in platelet count with
respect to gestational age and sex.

Unit Protocol for Investigation of Neonatal Sepsis:
Objectives Direct counting of platelets in an improved Neubauer's
Chamber was done & counts less than 1.5 Lakh / cumm
To analyse the variation in platelet count with

. . . - was considered abnormal. CRP in serum was estimated
gestational age, weight and sex in hospitalized
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more than 6 mg/ L was considered positive. Blood was
collected for blood culture in BD BACTEC bottles &
cultured in Sabouraud’s Dextrose agar & Brain Heart

Infusion Broth and colony growth was observed. The
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platelet count & CRP used for this study was the one
obtained at the same time as the positive blood culture
or the one closest to the time the blood culture was
drawn in cases of neonatal sepsis and the admission

values in those babies with no sepsis.

Interventions: Management of neonatal sepsis as per
standard unit protocol. The study was approved by the

Hospital Research and Ethics Committee.

Definition of Parameters: The parameters that were

examined in this study were

Baseline Platelet Count: Platelet count obtained at
least 24 hours before the time that the blood culture was
obtained in cases of neonatal sepsis or the admission

values in those babies with no sepsis.

Change In Platelet Count: Platelet count at the time of
onset of sepsis in cases of neonatal sepsis or the second

CBC values in those babies with no sepsis.

Platelet Nadir: Lowest platelet count obtained during a
20-day period starting from the time the initial blood
culture was drawn in cases of neonatal sepsis or during
a 20-day period since admission in those babies with no

sepsis.

Incidence of Thrombocytopenia: Number of episodes
with a platelet nadir of less than 1,50,000/mm3 during a
20-day period starting from the time the initial blood

culture was drawn in cases of neonatal sepsis or during

Results
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a 20-day period since admission in those babies with no

sepsis.

Duration of Thrombocytopenia: Number of
continuous days that the platelet count remained less
than 1,50,000/mm 3. If the neonate had no
Thrombocytopenia at the time of sepsis, the duration

was considered to be zero.

Severity of Thrombocytopenia: [7]
No Thrombocytopenia - Platelet count
more than 1,50, 000/mm3

Mild Thrombocytopenia -
between 1,00,000 to1,50,000/mm3
Moderate Thrombocytopenia -
between 50,000 to 1,00,000/mm3
Severe Thrombocytopenia -

than 50,000/mm3

Platelet count

Platelet count

Platelet count less

Culture Negative Sepsis was defined as those with
clinical signs and symptoms of sepsis, without growth
of any pathogen from blood, but with presence of CRP
> 6mg/L [8].

Statistical Analysis: Chi-square analysis with Yates
correction was used for categorical variables &
Student‘t’ test to compare the means. A p-value of <
0.05 was considered significant. Analysis of variance
was used to compare groups, and data are expressed as
mean * standard deviation. Scheffe test was used for
pairwise comparisons. Software Statistical Package for

Social Sciences was used.

Among 533 babies who were studied, 21.2% had Culture negative sepsis, 9.75% had culture positive sepsis & 69.04%

had no sepsis. Among culture negative sepsis, 71 babies (62.83%) were male & 42 (37.16%) were female ; Among

culture positive sepsis, 34 babies (65.38%) were male & 18 (34.61%) were female; Among babies with no sepsis, 216
babies (58.69%) were male & 152 (41.3%) were female (Chi square p= 0.5332 , not significant).

Among 165 babies with sepsis, 105 babies (63.63%) were male & 60 babies were female (36.36%). Analysing Prevalence

of thrombocytopenia among the male and female, 72 babies (22.42%) among 321 male babies had thrombocytopenia, 60

babies (28.30%) among 212 female babies had thrombocytopenia, (Chi square p <0.1514 , not significant).
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Table 1: Platelet Variations among Male and Female Neonates

FACTOR Levene's p ANOVA p FEMALE [33//AAR=} MALE J//.183
sD

BASELINE 22719 @EIEEN 2.3359
COUNT CHANGE 1.874 JRAL:E 1.8495

NADIR 1.9679 JCTIEN 2.0207

SEVERITY 0.4623 JXEELN 0.4486
INCIDENCE 0.6745 JEELIAN 0.6044 ,
QURATION 27128 [RITAEN 26985

Analysis of variance was used to compare the groups, and data was expressed as mean + standard deviation. No
difference in any platelet parameter was noted between female & male babies. The mean Baseline platelet count was a
little higher among male babies. The response to sepsis in the form of drop in platelet count was a little more in male
babies, however platelet nadir was noted to be low in female babies who already had a lower baseline platelet counts.
Female babies had a little higher incidence of thrombocytopenia with prolonged duration. However none of the
differences in platelet parameters between male & female babies reached statistical significance

Table 2: Platelet Variations among different gestational age groups

GA BASELINE | BASELINE| CHANGE CHANGE NADIR| SEVERITY SEVERITY INCI
WK | n =] SD MEAN SD SD MEAN SD MEAN

28 {10 17744 | 1.2587 | 1. !
e

INCI
SD

DURATION | DURATION
L= SD

0.3333 0.6583 0.4286 : 0.8106

Analysis of variance was used to compare the groups, and data was expressed as mean #* standard deviation. Chi Square
was used to compare categorical variables. We observed that the Baseline platelet count was comparable among all
gestational groups. However the severity of thrombocytopenia & incidence of thrombocytopenia was more among babies
with lower gestational age as compared to more mature babies. Likewise the duration of thrombocytopenia was
prolonged in babies with lower gestation as compared to more mature babies.

Table 3: Platelet Variations Gestation Wise- Statistical Analysis

PARAMETER LEVENE P ANOVA P CHI SQUARE P
BASELINE PLATELET COUNT 0.02 0.217
CHANGE IN PLATELET COUNT 0.06 0.013
PLATELET NADIR 0.229 <0.001

INCIDENCE OF THROMBOCYTOPENIA <0.001 <0.001
DURATION OF THROMBOCYTOPENIA <0.001 <0.001
PREVALENCE OF THROMBOCYTOPENIA <0.0001
TYPE OF SEPSIS (EARLY/ LATE) 0.0001
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We analyzed the platelet variations based on gestation using Anova & chi square. There was no statistical difference in
the baseline platelet count among the babies with different gestaional age. However we noted a significant difference in
all the other platelet parameters (change in count, nadir, incidence, prevalence & duration of thrombocytopenia) when we
analysed the multiple gestational groups using anova. Significant variations of all platelet indices were noted among
lower gestational age babies.

Table 4: Gestaional age wise prevalence of thrombocytopenia & type of sepsis

EARLY LATE NO

ONSET | ONSET | SEPSIS

53
1 E
s
3
2
5 2
8 : 34 (6.4% 2
4 : 3 2
oo ..
20 [ 87 (16.3%) 12 7 68 {87 (16.3%)
46 201 (37.7%): 41 27 133 | 201 (37.7%) :
10 [ 65 (12.2%) 7 -] 49 i 85 (12.2%) :
. 38 - o ‘e
5 5 3 13

Among the 533 babies in the study group majority (nearly 50%) were near term (35-37 weeks). The prevalence of
thrombocytopenia was noted to be more in babies less than 32 weeks. Beyond 34 weeks early onset sepsis onset was
more common than late onset sepsis, however in babies less than 32 weeks, late onset sepsis was more common than
early onset sepsis.

Table 5: Platelet Variations Weight Wise- Statistical Analysis

PARAMETER LEVENEP ANOVA P
BASELINE PLATELET COUNT 0.736
CHANGE IN PLATELET COUNT 0.583
PLATELET NADIR 0.065
INCIDENCE OF THROMBOCYTOPENIA 0.003

DURATION OF THROMBOCYTOPENIA <0.001
PREVALENCE OF THROMBOCYTOPENIA <0.001
TYPE OF SEPSIS (EARLY/ LATE) 0.324

We analysed the platelet variations based on weight using Anova & chi square. There was no significant difference in the
baseline platelet count, change in count and platelet nadir or the occurrence of early/ late onset sepsis based on the weight
among the neonates. However statistical significant difference was noted in the incidence, duration & prevalence of
thrombocytopenia based on the weight of the newborns. Babies with lower weight had more incidence & prevalence of
thrombocytopenia. Neonates with lower weight had more prolonged thrombocytopenia . There are quantitative
differences in the platelet response based on weight and gestational age

Discussion

Platelet variations among male and female neonates: finding. Khalessi N et al [9], Muhammad Ali Sheikh et
In our study the, among 165 babies with sepsis,105 al [10], Chandra A et al [11], Antoniette BWM et
babies (63.63%) were male & 60 babies were female al[12], Schuchat A et al[13] & Kuruvilla KA et al [14]
(36.36%). Several other workers have reported similar noted that the incidence of neonatal sepsis was higher in
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male than female neonates. This is probably due to the
fact that the factors regulating the synthesis of gamma
globulin are situated on the X- chromosome and male
has only one X-chromosome [11]. In Indian scenario
we think high male:female birth ratio and neglected
female neonates add to high rate of neonatal sepsis in
male child. The male: female ratio was 1.36: 1 in a
study by Ramesh Bhat Y et al [15].

In our study the mean incidence of Thrombocytopenia
among neonatal sepsis was 0.6745 + 1.357 in female &
0.6044 + 1.3656 in male babies.(Anova p was 0.561;
not significant).Anil K Gupta et al [16] also observed
that sex does not predict the thrombocytopenia among
NICU neonates.

Platelet Variations among Different Gestational
Age: In our study, there was significant variations of
platelet count based on the gestational age. Significant
Change in platelet count { anova P = 0.013}, platelet
Nadir {anova P <0.001}, severity of thrombocytopenia
{anova P <0.001}, Incidence of thrombocytopenia
{anova P <0.001}, duration of thrombocytopenia
{anova P <0.001 }, prevalence of Thrombocytopenia
{Chi Square p <0.0001}, the type of sepsis (early onset
or late onset sepsis) {Chi Square p = 0.0001} were
noted. Ramesh Bhat Y et al [15], Hussein AB et al[17],
& Karen M.Puopolo et al [18] observed that the
incidence of septicemia was higher in preterm neonates.
Chakravorty S et al[19] noted that Thrombocytopenia
occurs in up to a third of preterm neonates.

However Abdalla Alshorman et al[20] & Anil K Gupta
et al[16] observed that gestational age does not predict
the thrombocytopenia among NICU neonates. Roberts I
et al [21,22,23], Aman I et al [24], Van den Hof MC et
al [25] & Sainio S et al[26] noted that the prevalence of
thrombocytopenia is much higher among preterm and
low birth weight neonates.

Platelet variations among different weight babies: In
our study, there were significant variations of platelet
count based on the weight. Significant variations in the
Incidence of thrombocytopenia {anova P =0.003},
duration of thrombocytopenia {anova P <0.001 } and
prevalence of Thrombocytopenia{ anova P <0.001}
were noted depending on the weight of the baby.

Betty C et al [27] & Soman et al [28] observed that
septicemia was more common in low birth weight and
preterm babies. Higher incidence of sepsis in low birth
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weight is because of the low maternal acquired IgG and
inherent susceptibility to infection.

Placental transport of IgG from maternal to fetal
circulation increases with maturity, & this transport is
hampered in Low birth weight babies neonates who are
often the products of placental insufficiency [29].

Anil K Gupta et al [16] stated that LBW babies showed
statistically significant (P 0.009) thrombocytopenia due
to their limited ability to compensate for accelerated
destruction of platelets.

Summary

No difference in any platelet parameter was noted
between female & male babies. There was a statistically
significant difference in all the platelet parameters
except baseline platelet count among the gestational
subgroups. Statistical significant difference was noted
in the incidence, duration & prevalence of
thrombocytopenia based on the weight of the newborns.

Conclusion

The baseline platelet count of the newborns remains
uniform irrespective of sex, weight or gestational age.
There are quantitative differences in the platelet
response based on weight and gestational age which
may help in prompt diagnosis and management of the
newborns.
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