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Abstract

Background: Thrombocytopenia is a common hematological problem in
neonatal care units. Neonatal thrombocytopenia has been defined as platelet
count less than 150x109 /L, regardless of gestational age.

Objectives: To determine the frequency and assess the severity of neonatal
thrombocytopenia in preterms, and the maternal and neonatal conditions as
risk factors.

Patients and methods: A cross sectional study was carried out in the neonatal
care unit of Child Central Teaching Hospital/ Baghdad, over a period of six
months (30th of June to 31st of December 2013). Study group included only
preterms who had thrombocytopenia. Data of neonates was collected by
direct interviewing of the mothers or other family members, clinical
assessment and examination and relevant investigations were done.

Results: The frequency of preterm neonatal thrombocytopenia was 95
(13.04%), out of 728 neonates admitted to neonatal care unit. Male to female
ratio was 1.37:1, male gender was significantly associated with prematurity and
mild to moderate severity thrombocytopenia (P 0.016, P 0.019). Prematurity
was significantly associated with late onset neonatal thrombocytopenia (P
0.035). Late-onset thrombocytopenia, and 32- <37 wk gestational age group
were significantly associated with mild to moderate severity
thrombocytopenia group (P 0.008, and 0.004 respectively). Sepsis was a
frequently associated risk factor in thrombocytopenic preterms, and found in
70 (73.68%) cases of preterm thrombocytopenia (with only 8 cases were
culture positive and 62 cases were clinical based diagnosis). Also birth
asphyxia, respiratory distress syndrome, and Rh incompatibility were
significantly associated with thrombocytopenic prematures (P 0.026, 0.001,
0.008 and 0.036 respectively). Birth asphyxia, respiratory distress syndrome,
sepsis and Rh incompatibility were significantly associated with moderate to
severe thrombocytopenia (P 0.001, 0.001, 0.003 and 0.011 respectively). There
was no significant difference between the presence of maternal disease and
gestational age to the severity of neonatal thrombocytopenia (P 0.458, 0.698
respectively).

Conclusions: Preterm thrombocytopenia is relatively common in neonatal care
units. Sepsis, respiratory distress syndrome and birth asphyxia were significant
neonatal risk factors of thrombocytopenia at lower gestational age preterms.
Most episodes were late onset with mild or moderate severity.

Key words: Neonatal thrombocytopenia, sepsis, prematurity.

INTRODUCTION

Platelets are important component in the first phase of
homeostasis (plug formation), and defects in number or
function may lead to bleeding which usually involve
skin and mucous membranes. (1) platelets first appear in
the prenatal life by 5th -6th weeks of life.(2) Normal
platelet count is 150-450 x 109 /L(3). Thrombopoietin
is now widely recognized as stimulator of platelets

production, acting by promoting the proliferation of
megakaryocyte progenitors (the cells that multiply and
give rise to megakaryocytes), and the maturation of the
megakaryocytes, that generate and release new platelets
into the circulation. (4,5) Neonatal TCP is defined as
platelet count less than 150x109 /L, regardless
gestational age (6,7). Thrombocytopenia (TCP) affects
up to 35% of all patients admitted to the neonatal
intensive care unit. (8,9) The risk of developing TCP is
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inversely proportional to gestational age. (10) The
causes of TCP in neonates include immune and non-
immune disorders, most cases are non-immune,(2) and
are mostly due to increased destruction rather than
decreased production by bone marrow depression. (7,
11) TCP that presents in the first 72 hours of life (early)
is usually secondary to placental insufficiency and
caused by reduced platelet production, usually mild or
moderate in severity, and seen in infants of mother with
pre-eclampsia, diabetes mellitus, or intrauterine growth
retardation. (12) TCP that presents after 72 hours of life
(late), mostly is caused by sepsis and necrotizing colitis
in >80% of cases. (13,14)

Aims of the study

1-To determine the severity of neonatal TCP in
preterms.

2-Detection of maternal and neonatal conditions as risk
factors of neonatal TCP.

PATIENTS AND METHODS

A cross sectional descriptive study of 95 preterm
neonates with TCP who were admitted to the neonatal
care unit of Child Central Teaching Hospital/ Baghdad,
over the period of six months (from 30th June to 31st
December 2013). Their age was ranging between 1- 28
days. The study group included only singleton preterm
deliveries (between 28 and <37 weeks of gestation) with
TCP admitted for any cause (after exclusion of those
with incomplete data, investigations, early death or
discharge from hospital by parents). Data of mothers
was collected including; last menstrual period, maternal
hypertension during pregnancy, diabetes mellitus,
idiopathic thrombocytopenic purpura, rash and fever
during pregnancy. Data of neonates was collected by
direct interviewing of the mothers, clinical examination
and relevant investigations, including; age on
admission, gender, weight, blood group of baby and
mother, cause of admission. Preterms were defined by
WHO as live born infants delivered before 37 weeks
from the first day of last menstrual period. (3) The
gestational age of the preterm newborn was calculated

depending on mother's menstrual history, prenatal
ultrasonography, and external physical criteria using the
new Ballard score for neuromuscular and physical
maturity. (15)

The weight was measured (naked), using standard beam
scale (Seca 16 kg. maximum weight, Germany made),
and plotted on growth charts of preterms.

Those preterm babies were divided into two groups:
(younger gestational age) for those with gestational age
28 - <32 weeks and (older gestational age) for those with
gestational age 32 - <37 weeks.

Preterm neonates were screened through complete blood
counts for TCP, and blood samples were obtained by
drawing blood for platelet automated calculation
through Abbott instrument. Mild TCP was defined as
platelet count of 100x109/L - <150 x109/L, moderate
TCP with platelets count of 50x109/L - <100 x109/L,
and severe TCP with platelets counts <50 x109/L. (15)

TCP that presents in the first 72 hours of life is
considered as early, while TCP that presents after 72
hours of life is considered as a late one.(12) Blood
cultures, Torch test, blood groups, blood biochemistry,
radiological, ultrasound tests were conducted
accordingly.Diagnosis of sepsis was (diagnosed
clinically depending on the following findings;
temperature instability, mottled skin, metabolic
acidosis, irritability, apnea, seizures, lethargy, feeding
intolerance or blood culture proved).

Statistical analysis was performed using SPSS version
20, and P value was statistically significant if below
(0.05) using Fisher exact test.(16)

RESULT

The total number of neonates admitted to NCU is 728,
only 95 of them are the preterm neonates with TCP
(13.04%).We found a larger proportion of male
neonates (1.37:1 male to female ratio). Males with TCP
was significantly associated with older gestational age
(32- <37 weeks), and also late onset TCP (P value 0.016,
0.035 respectively) as shown in table 1.

Table 1: The demographic distribution of gender, and onset of thrombocytopenia according to gestational age in 95 preterm

neonates admitted to CCTH.

Younger gestation
30 (31.57%)

No. %
Male 12 40.00%
Gender type Female 18 60.00%
Total 30 100.00%
Early 17 56.67%
Onset of TCP Late 13 43.33%
Total 30 100.00%

Gestational age

Older gestation
Total/(%)

65 (68.42%) N P value
No. ” 95/(100%)
43 66.15% 55(57.89)
22 33.85% 40(42.11) 0.016
65 100.00% 95(100.00)
22 33.85% 39(41.05)
43 66.15% 56(58.95) 0.035
65 100.00% 95(100.00)
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Also male gender was significantly associated with TCP
whatever its severity (p 0.016) . late onset TCP and
older gestational age were significant with mild to
moderate TCP ( p 0.035, 0.024), in contrast to severe
TCP which is more significantly associated with early
onset one and younger gestational age (p 0.008, 0.004)
as shown in table 2

Among multiple neonatal risk factors; sepsis was the
most  frequently  associated risk  factor in
thrombocytopenic preterms, and found in 70 cases
(73.68%) of preterm TCP (with only 8 cases were
culture positive and 62 cases were clinical based
diagnosis). Table 3 shows birth asphyxia, RDS, sepsis
and Rh incompatibility were significantly associated
with prematurity in patients with TCP.

NEC (necrotizing enterocolitis), TORCH infection
(toxoplasmosis, rubella, cytomegalo virus, and herpes
simplex virus), Rh (rhesus factor)

Birth asphyxia was significantly associated with mild
TCP (P 0.001), while respiratory distress syndrome,
sepsis and Rh incompatibility were significantly
associated with moderate to severe TCP (P 0.001, 0.003
and 0.011 respectively) as shown in table 4

NEC (necrotizing enterocolitis, TORCH infection
(toxoplasmosis, rubella, cytomegalo virus, and herpes
simplex virus), Rh (rhesus factor)

There was no significant association between the
presence of maternal disease and gestational age of
thrombocytopenic preterms as shown in Table 5

Diabetes mellitus(DM), Hypertension(HT), Idiopathic
thrombocytopnoic purpura (ITP)

There was no significant association found between the
presence of maternal disease and the severity of neonatal
TCP Table 6

Table 2. The severity of neonatal thrombocytopenia according to gender, onset of thrombocytopenia and gestational age in 95

preterm neonates admitted to CCTH.

Mild
25(26.31%)
No. %
Female 7 28.00%
Gender type
Male 18 72.00%
Early 4 16.00%
Onset of TCP
Late 21 84.00%
28- <32 wk 7 28.00%
Gestational Age
32- <37 wk 18 72.00%

No.

29
24
25
28
12

Range
Moderate Severe Total
53(55.78%) 17(17.89%) 95 P value
% No. %
54.72% 4 23.53% 40
0.019
45.28% 13 76.47% 55
47.17% 10 58.82% 39
0.008
52.83% 7 41.18% 56
22.64% 11 64.71% 30
0.004
77.36% 6 35.29% 65

41

Table 3. The frequency and correlation between neonatal risk factors of thrombocytopenia and gestational age in 95 preterm

neonate admitted to CCTH.

Younger gestation
30(31.57%)

No.

Birth hyxi Yes 21
irth asphyxia No .
Respiratory distress Yes 25
syndrome No -
Yes 3

NEC i 2
Sepsis Yes 17

P No 13

i i Yes 1
TORCH infection N z
Rh factor COmpatlpIe 21
Incompatible 9

Gestational age

Older gestation

Total P
0,
65(68.42%) No. 95 value
% No. %
70.00% 6 9.23% 27 0,001
30.00% 59 90.77% 68 :
0, 0,

83.33% 36 55.38% 61 0.008
16.67% 29 44.62% 34
10.00% 1 1.54% 4
90.00% 64 98.46% 91 0.064
56.67% 53 81.54% 70 0.026
43.33% 12 18.46% 25 '
3.33% 2 3.08% 3
96.67% 63 96.92% 92 0.948
70.00% 57 87.69% 78 0,036
30.00% 8 12.31% 17 '

66
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Table 4. The correlation between neonatal risk factors and the severity of thrombocytopenia in 95 preterm neonate admitted
to CCTH

Thrombocytopenia Range

Mild Moderate Severe
25(26.31%) 53(55.78%) 17(17.89%) Total ' © e

No. % No. % No. % 9

) ) Yes 15 60.00% 12 22.64% 0 0.00% 27
Birth asphyxia 0.001

No 10 40.00% 41 77.36% 17 100.00% 68

. . Yes 12 48.00% 39 73.58% 10 58.82% 61
Respiratory distress syndrome 0.001

No 13 52.00% 14 26.42% 7 41.18% 34

Yes 0 0.00% 2 3.77% 1 5.88% 3
NEC 0.523

No 25 100.00% 51 96.23% 16 94.12% 92

. Yes 22 88.00% 35 66.03% 13 76.47% 70
Sepsis 0.003

No 3 12.00% 18 33.96% 4 23.53% 25

) . Yes 1 4.00% 2 3.77% 0 0.00% 3

TORCH infection

No 24 | 96.00% 51 @ 96.23% @ 17  100.00% 92 0.718

Compatible 20 80.00% 48 90.57% 10 58.82% 78
Rh factor 0.011

Incompatible 5 20.00% 5 9.43% 7 41.18% 17

Table 5. The correlation between the presence of maternal disease and gestational age of thrombocytopenic preterms.

Gestational age

Maternal disease 28- <32 weeks 82- <37 weeks Total
30(31.57%) 65(68.42%) 95(%) P value
No. % No. %
No disease 23 76.67% 54 83.08% 77(81.05%)
DM 1 3.33% 2 3.07% 3(3.16%) 0.458
HT 5 16.67% 8 12.31% 13(13.68%) ’
ITP 1 3.33% 1 1.54% 2(2.11%)

Table 6. The correlation between the presence of maternal disease and the severity of neonatal thrombocytopenia Diabetes
mellitus(DM), Hypertension(HT), Idiopathic thrombocytopnoic purpura(ITP)

Maternal disease Thrombocytopenia range
Mild Moderate Severe Total P value
25(26.31%) 53(55.78%) 17(17.89%) 95(%)
No. % No. No. % No.
No 20 80.00% 43 81.13% 14 73.68% 77(81.05%) 0.698
DM 0 0.00% 2 3.77% 1 5.88% 3(3.16%)
HT 5 20.00% 6 11.32% 2 11.76% 13(13.68%)
ITP 0 0.00% 2 3.77% 0 0.00% 2(2.11%)
DISCUSSION K.G. et al (22) found that sex doesn’t predict the TCP

among neonatal intensive care unit neonates, while this
study showed higher frequency and significance of
preterm male sex and severity (P 0.016, 0.019) of TCP
probably due to the social taboos towards predominant
male sex priority for caring.

A cross sectional study of 728 neonates, only 95 preterm
neonates of them (13.04%) had TCP, fulfilling the
criteria and were considered in the study group. This
finding was close to Roberts I. et al (17) study (25%)
and Beiner ME et. al (18) study (31%). The discrepancy

in percentages is most likely due to the spectrum of Late onset TCP presented with significant difference
gestational age as including criteria in these studies, and than early onset, which was mostly of moderate severity
age of preterms at time of admission in the intensive (P 0.035) and more frequent in preterms with low
eonatal care units, Naieri F. et al, (19) Bolat F et al, (20). gestational age. This is close to Petrova A. et al (23)

study who found the majority of TCP (67.0%) was of
late and were moderate to severity. Chakravorty S. (24)
found in preterm neonates, early-onset TCP is usually

A study by Pour N. M. et al (21) reported no relation
between the occurrence of TCP and gender, and Anil
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secondary to antenatal causes, while late-onset TCP in
preterm neonates is nearly always due to acquired
bacterial infection and/or necrotizing enterocolitis,
leading to severe TCP.

In this study there is no accurate time of the onset of
neonatal TCP or actual timing of severity its severity,
because our NCU receives neonates at different ages.

In this study among many neonatal risk factor of TCP,
sepsis was the most common neonatal risk factor. Bolat
F et al (20), found sepsis, hypoxia, intrauterine growth
retardation, and disseminated intravascular coagulation
were predisposing factors for TCP. Beiner ME et.
al,(18) found thrombocytopenic preterms are more
likely to suffer of sepsis (p 0.002).

There is a significant association between sepsis and
moderate to severe TCP and prematurity (P 0.003,
0.026), a finding was closely similar to a study done by
Zaccheaus A. J.(25), who reported that neonatal sepsis
is largely contributed to the causes of most severe TCP
cases, Charoo BA. et al (26) found that 59.5% of patients
had sepsis induced TCP, and was more common among
low birth weight preterm babies. Bolat F et al (20),
found sepsis was a predisposing factor for TCP.

Respiratory distress syndrome was a significant
neonatal risk factor of moderate TCP (P 0.001) and
prematurity (P 0.008), which is similar to Jack. (27)
study who reported respiratory distress syndrome as one
of the common causes of neonatal TCP ( 34.8%).

There was a significant association between birth
asphyxia and lower gestational age (P 0.001) of
preterms TCP and of mild severity (P 0.001). Bolat F et
al (20) and Sola MC (28) reported birth asphyxia was
commonly encountered in neonatal TCP, the
mechanism is uncertain but hypoxia have a role in the
mechanism (6) and they are more deficient of surfactant
factor with decreasing gestational age. (3)

There was no significant association between NEC and
gestational age of thrombocytopenic preterms, finding is
similar with Ververidis M. et al (29) who found that
monitoring the platelet count during the course of NEC
is useful; yet, it cannot be used in isolation to predict the
extent of the disease.

Disseminated intravascular coagulation (DIC) had no
significant association with gestational age nor the
severity of TCP, yet such cases may usually present as a
complication of sepsis, a finding similar to Sola et al (6)
who found that septic neonates develop TCP on the basis
of DIC.

There was a significant association between Rh
incompatibility and prematurity (P 0.036) and the
severity of TCP (P 0.011), similar finding to study by

Roberts 1., Murray NA(12), and Mirjam EA. et al(30)
study, who considered Rh incompatibility as risk factor
of neonatal TCP.

Regarding maternal disease in thrombocytopenic
neonates (18.94%); there was no significant association
with neonatal TCP. Hypertension was uncommon
(13.6%), and was more associating mild to moderate
neonatal TCP. Roberts I., Murray NA(12) reported that
TCP was common in infants of mothers with pre-
eclampsia, and was mostly mild to moderate severity
TCP. Also Sola et al(6) reported that the incidence of
TCP associated with pre-eclapmsia was more likely to
occur in preterm infant, our finding may be related to
small sample size. TCP mechanism may be related to
thrombopoietin (Tpo) system, which is regulating
normal neonatal platelet regulation and neonatal
thrombocytopenia is not well understood. (31)

The TCP associated with placental insufficiency
(pregnancy-induced hypertension and diabetes) is
almost always mild to moderate and caused by
decreased platelet production as the main mechanism
and decreased concentrations of  circulating
megakaryocyte progenitors. (32)

Three of the mothers had gestational diabetes mellitus,
yet was not significantly associated. A study done by
Roberts and Murray NA (12) reported that maternal
diabetes may lead to early onset neonatal TCP due to
placental insufficiency. The difference between this
study and other studies regarding the frequency of
maternal diseases be explained probably by the fact that
many mothers had irregular anti-natal care visits and
checking during pregnancy, so many of them didn’t
know or denied that they had any disease. In addition to
the fact that we have no idea about the number of
preterm babies of diabetic mothers with no TCP (to be
used as control group).

Conclusions

1-Preterm TCP is relatively common in neonatal care
units.

2-Sepsis was significantly associated with neonatal TCP
in preterm infants.

3-Respiratory distress syndrome and birth asphyxia
were significant neonatal risk factors of TCP at lower
gestational age preterms.

4-Most episodes were late onset with mild or moderate
severity TCP.

Recommendations

1.Good antenatal follow up and proper post-natal
management helps ensuring healthy term deliveries,
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with minimal post-natal complications encouraging
TCP.

2. Screening of neonates with risk factors of neonatal
TCP for platelets count is beneficial in the early
diagnosis and management of TCP.
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