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Abstract: 
Background: Neonatal thrombocytopenia (NT), accounts for one-third of all admissions to 
NICU. Mortality due to thrombocytopenia can be decreased by optimal time recognition, early 
intervention and appropriate management addressing the underlying illness and platelet 
transfusions. 
Objectives: The study aimed to estimate the prevalence, associated maternal and foetal 
predisposing factors of thrombocytopenia. The study also estimates immediate outcomes 
among various grades of thrombocytopenia and platelet transfusion cutoffs. 
Methodology: A prospective, observational study carried in NICU at Adichunchanagiri 
Hospital & Research Centre from February 2021 to September 2022. The outcome was 
measured in terms of need for platelet transfusions, bleeding manifestations, need for parenteral 
therapy, oxygen support, duration of hospital stay and mortality. 
Results: Prevalence of Thrombocytopenia in NICU-admitted neonates was 27.56% with an 
overall mortality rate of 12.1%. Out of 124 thrombocytopenic neonate mothers, 33.1% (41) 
had gestational hypertension followed by PROM 32.3%, GDM at 20.2%, Rh Immunization 
9.7% and APH 2.4%. In the study, 59.7% of the neonate had sepsis followed by RDS 36.3%, 
IUGR 33.90%, MAS 16.10%, birth asphyxia 13.70%, and NEC 8.90%. 16.1% required platelet 
transfusion. The overall mortality rate in our study was 12.1%. 
Conclusion: The prevalence of NT is 27.56% among NICU-admitted neonates. Maternal 
predisposing factors such as gestational hypertension, antepartum haemorrhage, Rh 
immunization and GDM and the neonatal predisposing factors such as sepsis, premature birth, 
RDS, NEC, and DIC are associated with neonatal thrombocytopenia. DIC, NEC and birth 
asphyxia directly influence the severity of thrombocytopenia and thereby the mortality. 
Keywords: GDM, MAS. 
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Introduction

Neonatal thrombocytopenia (NT), one of 
the most prevalent haematological issues in 
neonatal intensive care units (NICU), 
accounts for one-third of all admissions to 
NICU.[1] The majority of cases are mild 
and recover on their own in clinically stable 
neonates, while clinically unstable neonates 
often have a poor outcome.[1,2] 
Consequently, it poses a challenge for the 
treating physician on when to treat and 
when to ignore. Several variables affect the 
prognosis of neonatal thrombocytopenia, 
including the underlying aetiology, platelet 
count, gestational age, and birth weight.[2] 
Currently, platelet transfusions remain the 
cornerstone of therapy.[2]  
Thrombocytopenia prevalence in neonates 
is reported to range between 0.7% and 
5%.[3-5] In the NICU, the prevalence of 
thrombocytopenia ranges from 18 % to 
35%.[5-7] The rate of variation in 
prevalence is totally dependent on the 
number of study participants. The mortality 
associated with thrombocytopenia has been 
reported to range from 1% to as high as 
10%.[5-7]  
Early NT, which appears within 72 hours of 
life, is related to complications in 
pregnancy, including intrauterine growth 
restriction, maternal diabetes, gestational 
hypertension, immune thrombocytopenic 
purpura (ITP), congenital infection, or 
neonatal alloimmune thrombocytopenia 
(NAIT).[13] While late-onset NT, which 
appears beyond 72 hours of life, typically 
results from sepsis or necrotizing 
enterocolitis (NEC), it is usually more 
severe and debilitating.[5-7] Increased 
destruction/sequestration or decreased 
platelet synthesis are the two primary 
underlying pathogenic processes for NT.[7]  
The study of association of severity of 
thrombocytopenia against the above-
mentioned etiological factors, could aid 
early anticipation for platelet transfusion, 
appropriate management, prevention and 
decreases the mortality and morbidity. 

There remains paucity of data to guide 
cutoffs for platelet transfusion, aetiologies 
associated with severe thrombocytopenia. 
Hence, the present study is designed to 
estimate the prevalence, maternal and fetal 
risk factors, etiological profile, and clinical 
outcome of neonatal thrombocytopenia in 
neonates admitted to the NICU. 
Materials and Methods:  
The present study was a prospective 
Observational study conducted at NICU of 
Adichunchanagiri Institute of Medical 
sciences, B G Nagara, Karnataka. A total of 
124 Neonates were enrolled during the 
study period of 18 months (February 2021 
to September 2022). 
A detailed maternal history and neonatal 
history pertaining to gestational age at birth, 
birth weight, perinatal asphyxia, history of 
clinical presentations were documented in 
the data collection form after taking 
parents/ guardians written informed 
consent. Gestational age was calculated 
using New Ballard’s scoring. 
Birth asphyxia was considered in babies 
with APGAR Score < 7 at 5 min of life. 
Sepsis was defined according to Neonatal 
Sepsis guidelines and blood culture was 
sent for definitive diagnosis. Other 
investigations like blood gas, Chest X - ray, 
Serum electrolytes, neurosonogram were 
performed upon need, on case-to-case 
basis.  
The Maternal and neonatal predisposing 
factors were checked for their association 
with the severity of thrombocytopenia. 
Platelet counts were repeated after 48 hours 
among thrombocytopenic babies. In case of 
Severe thrombocytopenia requiring platelet 
transfusions, repeat counts were done after 
24 hrs. The mean cutoffs for platelet 
transfusion were studied among the study 
subjects. The immediate outcomes were 
estimated based on bleeding 
manifestations, requirement of Oxygen 
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support, duration of stay in the hospital and 
mortality.  
The neonates were classified as per the 
severity of thrombocytopenia based on 
platelet counts into those with no 
thrombocytopenia (>150*103/µL), mild 
thrombocytopenia (100 - 149*103/µL), 
moderate thrombocytopenia (50-
99*103/µL), and severe thrombocytopenia 
(<50*103/µL).[4]  
Statistical analysis was done using SPSS 
software 26. The categorical variables 
presented in frequency and percentage and 
numerical data with mean and SD. The Chi-
Square test or Fisher’s exact test (in the case 
where Chi-square test was not possible) 
was used to find the association between 

two categorical variables and independent 
student t test used for numerical variables.  

Results 
In our study, among 450 neonates who were 
admitted in NICU, 124 babies had 
thrombocytopenia who were further taken 
up for the study.  
The Prevalence of Neonatal 
Thrombocytopenia was estimated to be 
27.56% (124/450). The percentage of 
neonates with mild (100 – 149*103/μL), 
moderate (50 –99*103/μL), or severe 
thrombocytopenia (<50*103/μL) was 
78.20% (97), 9.7% (12), and 12.10% (15) 
respectively. (Table 1) 

 

Table 1: Prevalence of neonatal thrombocytopenia Parameters 
Thrombocytopenia Frequency Percentage 
Mild 97 78.20% 
Moderate 12 9.70% 
Severe 15 12.10% 
 
The prevalence of severe thrombocytopenia 
according to our study was 12.1%. Out of 
124 neonates, male babies were 66.10% 
(82) and female were 33.90% (42).  
The average age at presentation of neonatal 
thrombocytopenia was 74.71 ± 52.76 hours, 
about 71.8% (89) had Early onset 

thrombocytopenia (less than 72 hrs) and 
28.20% (35) were Late onset 
thrombocytopenia (72 hrs of age). The 
babies were categorized according to Birth 
weight and gestational age into 4 and 5 
groups respectively. (Table 2) 

  
Table 2: Demographic Characteristics of Thrombocytopenic babies 

S.No Parameters Number Frequency 
1 Gender Female babies 42 33.9% 

Male babies 82 66.10% 
2 Age of Onset EOT (<72 hrs) 89 71.8% 

LOT (>72hrs) 35 28.2% 
3 Birth Weight >/= 2.5 kg 47 37.9 % 

1.5 - 2.49 kg 57 46 % 
1- 1.49 kg 16 12.9 % 
<0.99 kg 4 3.2 % 

4 Gestational Age < 28 weeks 3 2.4 % 
28-31 weeks + 6 days 10 8.1 % 
32- 33 weeks + 6 days 23 18.5 % 
34 - 36 weeks + 6 days 34 27.4 % 
>37 weeks 54 43.5 % 
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Maternal predisposing factors: Out of 
124 thrombocytopenic neonates, 33.1% 
(41) mothers had gestational hypertension 
followed by premature rupture of 
membranes 32.3% (40), gestational 
diabetes mellitus 20.2% (25), Rh 
Immunization 9.7% (12), and antepartum 
haemorrhage 2.4%. Our study showed 
statistically significant association between 
neonatal thrombocytopenia with 
antepartum haemorrhage (p< 0.001), 
gestational hypertension (p< 0.05), Rh 
Immunization (p<0.05), gestational 
diabetes mellitus (p<0.05). Gestational 
hypertension (60%, 9/15) had tends to 
cause more severe neonatal 

thrombocytopenia whereas antepartum 
haemorrhage (20%, 3/15), Rh 
Immunization (20%, 3/15), and gestational 
diabetes mellitus (0/15) caused less severe 
neonatal thrombocytopenia.  
Neonatal predisposing factors: The 
average APGAR score at 5 minutes of birth 
was 8.62 ± 0.9. In the study, 59.7% (74) of 
the neonate had sepsis followed by 
hyperbilirubinemia 47.6% (59), respiratory 
distress syndrome 36.3% (45), intrauterine 
growth restriction 33.90% (42), meconium 
aspiration syndrome 16.10% (20), birth 
asphyxia 13.70% (17), and necrotizing 
enterocolitis 8.90% (11). (Figure 1) 
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Figure 1: Different neonatal predisposing factors distributed as per severity of 
thrombocytopenia 

There was statistically significant 
association between respiratory distress 
syndrome, necrotizing enterocolitis, sepsis, 
disseminated intravascular coagulation 
with neonatal thrombocytopenia (p <0.05). 
Disseminated intravascular coagulation 
(40%, 6/15) shows to cause less severe 
neonatal thrombocytopenia. Necrotizing 
enterocolitis (63.6 %, 7/11), respiratory 
distress syndrome (73.33%, 11/15), and 

sepsis (100%, 15/15) were tends to cause 
more severe thrombocytopenia.(Table 3) In 
the study, out of 124 neonates, 89 had early 
onset thrombocytopenia, while the rest had 
late onset thrombocytopenia. Late onset 
thrombocytopenia was associated with 
more severe thrombocytopenia than early 
onset. But there was no statistically 
significant association between the 2 
groups. (Figure 2)

 

 
Figure 2: Association of age at onset with severity of Thrombocytopenia 

Table 3: Association of Maternal and Neonatal Risk factors with Neonatal 
thrombocytopenia 

Maternal predisposing 
factors 

Neonatal thrombocytopenia P-value 
Mild Moderate Severe Total 

Gestational 
hypertension 

Yes 27 (65.9%) 5 (12.2% 9 (22%) 41 (100%) 0.038* 
No 70 (84.3%) 7 (8.4%) 6 (7.2%) 83 (100%) 

Gestational diabetes 
mellitus 

Yes 20 (80%) 5 (20%) 0 25 (100%) 0.014* 
No 77 (77.8%) 7 (7.1%) 15 (15.2%) 99 (100%) 

Rh Immunization Yes 6 (50%) 3 (25%) 3 (25%) 12 (100%) 0.036* No 91 (81.3%) 9 (8%) 12 (10.7%) 112 (100%) 
Premature rupture 
of membranes 

Yes 27 (67.5%) 6 (15%) 7 (17.5%) 40 (100%) 
0.135 

No 70 (83.3%) 6 (7.1%) 8 (9.5%) 84 (100%) 
Maternal 
thrombocytopenia 

Yes 0 0 1 (100%) 1(100%) 0.218 No 97 (78.9%) 12 (9.8%) 14 (11.4%) 123 (100%) 
Antepartum 
haemorrhage 

Yes 0 0 3 (100%) 3 (100%) <0.002*

* No 97 (80.2%) 12 (9.9%) 12 (9.9%) 121 (100%) 
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Neonatal predisposing 
factors 

 P value 
Mild Moderate Severe Total 

Birth asphyxia Yes 11 (64.7%) 1 (5.9%) 5 (29.4%) 17 (100%) 0.063 
No 86 (80.4%) 11 (10.3%) 10 (9.3%) 107 (100%) 

Meconium 
aspiration syndrome 

Yes 14 (70%) 1 (5%) 5 (25%) 20 (100%) 0.138 
No 83 (79.8%) 11 (10.6%) 10 (9.6%) 104 (100%) 

Hyperbilirubinemia Yes 47 (79.7%) 8 (13.6%) 4 (6.8%) 59 (100%) 0.13 
No 50 (76.9%) 4 (6.2%) 11 (16.9%) 65 (100%) 

Respiratory distress 
syndrome 

Yes 26 (57.8%) 8 (17.8%) 11 (24.4%) 45 (100%) 0.000*** 
No 71 (89.9%) 4 (5.1%) 4 (5.1%) 79 (100%) 

Sepsis Yes 47 (63.5%) 12 (16.2%) 15 (20.3%) 74 (100%) 0.049* 
No 41 (82%) 6 (12%) 3 (6%) 50 (100%) 

Intrauterine growth 
restriction 

Yes 32 (76.2%) 5 (11.9%) 5 (11.9%) 42 (100%) 0.835 
No 65 (79.3%) 7 (8.5%) 10 (12.2%) 82 (100%) 

Necrotizing 
Enterocolitis 

Yes 1 (9.1%) 3 (27.3%) 7 (63.6%) 11 (100%) 0.000*** 
No 96 (85%) 9 (8%) 8 (7.1%) 113 (100%) 

DIC  Yes 0 2 (25%) 6 (40%) 8 (100%) 0.001*** 
No 97 (83.6%) 10 (8.6%) 9 (7.8%) 116 (100%) 

Age of neonates < 72 
hrs 

73 (82%) 5 (5.6%) 11 (12.36%) 89 (100%) 0.063 

>72 
hrs 

24 (68.6%) 7 (20%) 4 (11.4%) 35 (100%) 

 
Clinical features: Among the clinical 
features, there was statistically significant 
association between apnea, respiratory 
distress, seizures, feed intolerance, 
abdominal distension, and Hypoglycemia 
(p<0.05). Apnea (53.33%, 8/15), 
respiratory distress (93.33%, 14/15), 
Seizures (53.33%, 8/15), feed intolerance 
(73.33%, 11/15), abdominal distension 

(53.33%, 8/15), blood transfusion and 
Hypoglycemia (73.33%, 11/15) had the 
positive association and were more 
predictive of severe neonatal 
thrombocytopenia.  
Lethargy shows no statistically significant 
association to neonatal thrombocytopenia 
(p >0.05). (Table 4) 

Table 4: Association of clinical features among neonatal thrombocytopenia 

Clinical manifestation 
Thrombocytopenia 

P-value 
Mild Moderate Severe 

Apnoea 0 0 8 (100%) <0.001*** 
Respiratory distress 41 (68.3%) 5 (8.3%) 14 (23.3%) <0.001*** 
Lethargy 42 (72.4%) 9 (15.5%) 7 (12.1%) 0.116 
Seizures 3 (23.1%) 2 (15.4%) 8 (61.5%) <0.001*** 

Feed intolerance 44 (68.8%) 9 (14.1%) 11 (17.2%) 0.031* 

Abdominal distension 6 (35.3%) 3 (17.6%) 8 (47.1%) <0.001*** 
Hypoglycaemia 12 (52.2%) 3 (13%) 8 (34.8%) <0.001*** 
Platelet transfusion 2 (10%) 4 (20%) 14 (70%) <0.001*** 

 
Outcomes: Out of 124 thrombocytopenic 
neonates 9.68% (12) had bleeding 
manifestation and 16.10% (20) required the 
transfusion, 25.8% (32) of the total neonatal 
thrombocytopenia required oxygen, and 

2.4% (3) of the total neonatal 
thrombocytopenic babies lost their life. 
7.26% (9/124) of the total neonatal 
thrombocytopenic patients showed 
bacterial growth.  
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The average IV fluids requirement for 
thrombocytopenic neonates was 4.1 ± 4.02 
days, oxygen supplementation was 2.83 ± 

2.49 days, and duration of hospital stay in 
days is 11.13 ± 7.42. (Figure 3)

 

 
Figure 3: Requirement of IV fluids, Oxygen supplement, and hospital stay for neonatal 

thrombocytopenia 
 
Average platelet count for those, not 
requiring transfusion, required 
transfusion and after transfusion of 
blood: The average platelets for those who 
did not require blood transfusion was 1.29 
± 0.20 × 105 cells per mm3, and those who 
required platelet transfusion was 0.43±0.29 
× 105 cells per mm3. After transfusion, the 
platelet value increased in an average by 0.7 

± 0.29 × 105 cells per mm3. There was a 
statistically significant difference between 
the levels of platelets among no 
requirement and requirement of transfusion 
group using student t test (p <0.001). There 
was no statistically significant difference 
between platelet values among early onset 
and late onset thrombocytopenia (p >0.05). 
(Table 5) 

Table 5: Average platelet count of neonates requiring transfusion and after transfusion 
platelets 

Parameters Mean ± SD P value 

Platelet Transfusion 
No 1.29±0.20 <0.001 Required 0.43±0.29 
After 0.7 ± 0.29  

Age > 72 hrs 1.10 ± 0.422 0.377 < 72 hrs 1.17 ± 0.368 
 

Discussion  

The study aimed to estimate the prevalence 
of thrombocytopenia in neonates admitted 
to the NICU and any associated maternal or 
foetal predisposing factors. In the study we 
observed, 27.56% (124/450) of NICU-
admitted neonates had thrombocytopenia. 

Lindern J S et al., reported similar 
incidence, Gupta AK et al., and Castle V et 
al., observed a lower incidence, and Mehta 
P et al., and Beiner et al reported a higher 
incidence. [6, 9, 17, 10,14] 
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In the study, we observed, there was a 
statistically significant association between 
neonatal thrombocytopenia and a variety of 
maternal conditions, including gestational 
diabetes mellitus (p<0.05), antepartum 
hemorrhage (p<0.001), Rh Immunization 
and gestational hypertension (p<0.05). 
Other maternal predisposing factors, such 
as premature rupture of membranes 
(46.67%,7/15), and maternal 
thrombocytopenia, were statistically non-
significant (p>0.05). 
Our study shows a lower prevalence of 
gestational hypertension than reported by 
Bhat R et al., Burrows RF et al., 
Chakraborty A et al., and Nandeeswari S et 
al., (33.1% vs. 36.1% vs. 68.1% vs. 72.17% 
vs. 72%).[23-25,8] However, other 
maternal risks such as Rh immunization, 
and antepartum hemorrhage are statistically 
significantly negatively associated with 
thrombocytopenia. Maternal Rh 
immunization (20% vs. 80%, p<0.05) tends 
to cause less severe thrombocytopenia. 
Gestational hypertension (60% vs. 40%, p 
<0.05) and antepartum haemorrhage (100% 
vs. 0%, p<0.001) tend to cause more severe 
thrombocytopenia. 
Neonatal risk factors for Neonatal 
thrombocytopenia: 
In the study, we observed that neonatal 
predisposing factors such as respiratory 
distress syndrome, necrotizing 
enterocolitis, and sepsis were statistically 
significant and positively associated with 
thrombocytopenia. Respiratory distress 
syndrome (73.33% vs. 26.67%, p<0.001), 
necrotizing enterocolitis (63.6% vs. 
36.36%, p<0.001), and sepsis (20% vs. 6%, 
p<0.05) tend to cause more severe 
thrombocytopenia. Nandeeswari S et al., 
reported a higher prevalence than our study 
(88.46% vs. 36.3%).[8] Similar to our 
finding, Kohelet D et al., reported the 
positive association to the severity of 
thrombocytopenia.[26] 
In the study, 59.70% (74) of the neonatal 
thrombocytopenic patients had sepsis, and 

among them, 7.26% (9) of blood cultures 
were positive for bacterial pathogens. In 
contrast to the study, Castle V et al., (10%) 
reported a higher and Hale O et al., (5.4%) 
reported a lower rate of blood culture for 
bacterial infections.[17,11] There is 
decrease production and increase 
consumption of platelets in septicaemia 
which leads to thrombocytopenia.[41] 
However, there is no statistically significant 
difference in the occurrence of early onset 
or late onset neonatal thrombocytopenia 
among sepsis (56.2% vs. 68.6%, p>0.05). 
The overall prevalence of necrotizing 
enterocolitis was 8.9%. The study shows a 
higher prevalence of severe 
thrombocytopenia among NEC than 
reported by Charoo B A et al.[17] However, 
disseminated intravascular coagulation was 
significantly associated with severe 
thrombocytopenia (40%, p<0.001). 
Neonatal predisposing factors like birth 
asphyxia, meconium aspiration syndrome, 
hyperbilirubinemia, intrauterine growth 
restriction, and the age of neonates do not 
have a statistically significant association 
with thrombocytopenia (p>0.05). 
 In our study, premature birth was more 
associated with severe thrombocytopenia 
than term birth (73.33% vs. 26.67%). 
Chakraborty A et al., and Bonafacio L et al., 
reported similar findings in their 
studies.[25-27] Similar to our finding, 
Nandeeswari S et al. reported no 
association between intrauterine growth 
restriction and severity of 
thrombocytopenia whereas Maruyama H et 
al., reported contrast to our finding.[8,28] 

Outcome measures 
Out of total thrombocytopenic neonates, 
12.10% (15) developed severe 
thrombocytopenia and 16.10% (20) 
received the platelet transfusions. The study 
showed a statistically significant difference 
in the platelet count between those who 
required the platelet transfusion and those 
who did not require the platelet transfusion 
(0.43 ± 0.29 × 105 Vs 1.29 ± 0.20 × 105, P 
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<0.001) . We observed platelet transfusion 
given to those who have platelet level less 
than 0.5 × 105 which is similar to the 
guideline given by the National Health 
Service 2020 guideline.[18-22] 
The study shows an overall mortality rate of 
12.1%, which is comparatively lower than 
Beiner et al., Mehtha et al., Castle et al., and 
Chakraborty A et al., (12.1% vs. 22.05% 
vs.31% vs. 24.61% vs. 
39.92%).[14,10,17,25] Among severe 
thrombocytopenic neonates, 20% was the 
mortality rate, which is comparatively 
lower than that reported by Chakraborty A 
et al., (20% vs. 37%) . It may be the reason 
of strict follow the National Health Service 
2020 guideline to treat neonatal 
thrombocytopenia. 

Conclusions 
The prevalence of neonatal 
thrombocytopenia was 27.56% among 
NICU admitted neonates. Late onset 
thrombocytopenia was more severe in 
nature and strongly associated with sepsis. 
The maternal risk factors, gestational 
hypertension tends to cause more severe 
neonatal thrombocytopenia, whereas Rh 
immunization and antepartum hemorrhage 
tend to cause less severe thrombocytopenia. 
The neonatal predisposing factors such as 
respiratory distress syndrome, necrotizing 
enterocolitis, premature birth, and sepsis 
tend to cause more severe 
thrombocytopenia, whereas disseminated 
intravascular coagulation tends to cause 
severe thrombocytopenia but invariably 
requiring transfusions. 
The study showed a overall mortality rate 
of 12.1% among the thrombocytopenic 
neonates. A multi-center study with a larger 
sample size is required to confirm the 
results. The lack of facility, fetomaternal 
platelet alloimmunization was not 
performed on suspected cases to rule out 
neonatal alloimmune thrombocytopenia 
which is the limitation of our study. 
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