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ABSTRACT 
 

Aim: To determine the frequency of thrombocytopenia in newborns admitted to NICU with neonatal sepsis. 
Study design: Retrospective/observational study 
Place and duration: Department of pediatrics and Neonatology, Capital Hospital Islamabad during from 1-06-
2019 to 31-12-2019. 
Methods: Total 85 neonates of both genders admitted to NICU due to neonatal sepsis were enrolled in this study. 
Patients detailed demographics and clinical characteristics were recorded after written consent from parents/ 
guardians. Thrombocytopenia was defined as platelet counts <150000/µL. Frequency of thrombocytopenia was 
examined as mild, moderate, severe and very severe. Mortality associated with thrombocytopenia was examined. 
Results: Forty eight (56.47%) were males while 37 (43.53%) were females. 60 (70.59%) patients had early onset 
sepsis while 25 (29.41%) had late onset sepsis. 62 (72.94%) patients had gram negative organisms while 23 
(27.06%) patients had gram positive organisms. Thrombocytopenia was found in 58 (68.24%) patients, 12 
(20.68%) had mild, 15 (25.86%) had moderate, 23 (39.66%) had severe and 8 (13.79%) had very severe 
thrombocytopenia. 21/85 (24.71%) patients died in which 18 had thrombocytopenia. 
Conclusion: The frequency of thrombocytopenia was quite high in neonates with neonatal sepsis. Mortality rate 
was also high in patients with thrombocytopenia as compared to without thrombocytopenia. 
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INTRODUCTION 
 

Thrombocytopenia by definition is reduced platelet count < 
150 x 109/L and frequent finding in neonates during 
hospitalization in the Neonatal Intensive Care Unit (NICU).1 
Despite a large number of studies, thrombocytopenia in the 
newborn is still in the focus of interest, due to possible 
complications resulting from a reduced number of platelets, 
such as various bleeding, especially intracranial and 
necrotizing enterocolitis, with possible fatal outcome.2 
Thrombocytopenia is considered as a risk factor for 
haemorrhage, especially intraventricular in location, 
mortality, and adverse neurodevelopmental outcome.3 
 Sepsis remains an important cause of neonatal 
thrombocytopenia.4,5 However, the reported prevalence 
and severity of thrombocytopenia in neonatal sepsis varies 
widely. Higher rates of thrombocytopenia were reported in 
late-onset sepsis (59.3%) compared to early-onset sepsis 
(24%)4 as well as in the preterm and low-birth weight 
neonates. Thrombocytopenia of 54% in culture-proven 
sepsis episodes was reported among very low birth weight 
(VLBW) neonates.6 Furthermore, Gram negative and fungal 
infections compared to gram positive infections had 
significantly higher incidence of thrombocytopenia.5 In 
another study7, rates of thrombocytopenia in coagulase 
negative Staphylococcus sepsis, Klebsiella sepsis and 
isolated fungal sepsis were 33.3%, 60%, and 66%, 
respectively. A spanish study reported thrombocytopenia in 
100% ofCandidasepsis.8 An Indian study9 reported 
thrombocytopenia in 59.5% of nosocomial sepsis with mild, 
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moderate, and severe thrombocytopenia in 27%, 20%, and 
12.5%, respectively. 
 The duration of sepsis related thrombocytopenia 
varies with causative organisms. Gram negative and fungal 
infections had a longer duration of thrombocytopenia 
compared to Gram positive infections.5 In addition, the 
mortality in fungal sepsis was higher when it was 
associated with thrombocytopenia than without.10,11 
Thrombocytopenia related to late-onset sepsis was found 
to be severe and associated with higher morbidity and 
mortality.12 The present study was conducted aimed to 
determine the frequency of thrombocytopenia and 
associated mortality in neonates admitted to NICU with 
culture proved sepsis. 
 

MATERIALS AND METHODS 
 

This retrospective/observational study was conducted at 
NICU of Department of pediatrics and Neonatology, Capital 
Hospital Islamabad during from 1-06-2019 to 31-12-2019. 
Total 85 patients of both genders with ages 0 to 30 days 
who were admitted to neonatal intensive care unit (NICU) 
and had culture proven neonatal sepsis were enrolled in 
this study. Patients detailed demographics and maternal 
characteristics were recorded. Types of pathogens grown 
on culture were recorded. Patients with thrombocytopenia 
due to other causes like idiopathic thrombocytopenic 
purpura (ITP), systemic lupus erythematosus (SLE), and 
neonatal alloimmune thrombocytopenia (NAIT) were 
excluded. 
 5ml blood sample was taken from all the patients and 
sent to laboratory for platelets examination to confirm 
thrombocytopenia. Thrombocytopenia was defined as 
platelet counts <150000/µL. Severity of thrombocytopenia 
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was defined as mild, moderate, severe and very severe. 
Mild severity was platelets count 10000-150000/ µL, 
moderate as 50000-<100000/µL, severe as 20000-
<50000/µL and those with platelets count <20000/µL 
considered as very severe. Improvement time of 
thrombocytopenia was recorded. Mortality associated with 
thrombocytopenia was examined. All the data was 
analyzed by SPSS 24. Chi-square test was done to 
examine the association of mortality with and without 
thrombocytopenia with p-value <0.05 was taken as 
significant. 
 

RESULTS 
 

Forty eight (56.47%) were males while 37 (43.53%) were 
females. Mean age of patients was 12.35±4.68 days. 47 
(55.29%) patients were preterm while 38 (44.71%) were 
term delivered. 
 
Fig. 1: Frequency of thrombocytopenia among sepsis patient 

 
 
Table 1: Demographics of all the patients 

Variable  No. % 

Age (days) 12.35±4.68 

Gender 

Male 48 56.47 

Female 37 43.53 

Gestational age (weeks) 

Term>37  38 44.71 

Preterm <37 47 55.29 

Mode of Delivery 

C-Section 42 49.41 

Normal Vaginal 43 50.59 

BCP Age 

Late onset >7days 25 29.41 

Early onset <7days 60 70.59 

Low Birth Weight 

Yes 46 54.11 

No 39 45.88 

 
Table 2: Distribution of organisms involved for sepsis 

Variables No. % 

Gram Positive Organisms 23 27.06 

Gram Negative Organisms 62 72.94 

 
Table 3: Association of mortality with thrombocytopenia 

Mortality 
With 
Thrombocytopenia 

Without 
Thrombocytopenia 

P-
value 

Yes 18 (21.18) 3 (3.53) 
0.001 

No 40 (47.06) 24 (28.24) 

Total 58 (68.24) 27 (31.76)  

 

42(49.41%) patients were delivered by cesarean section 
while 43(50.59%) were delivered by normal vaginal. 
60(70.59%) patients had early onset sepsis while 
25(29.41%) had late onset sepsis. 46(54.11%) patients had 
low birth weight while 39(45.88%) had normal birth weight 
(Table 1). According to the pathogens of neonatal sepsis, 
62(72.94%) patients had gram negative organisms while 
23(27.06%) patients had gram positive organisms (Table 
2). Thrombocytopenia was found in 58(68.24%) patients, 
12(14.12%) had mild, 15(17.65%) had moderate, 
23(27.06%) had severe and 8(9.41%) had very severe 
thrombocytopenia (Fig. 1). 21(24.71%) out of 85 patients 
were died, in which 18(21.18%) had thrombocytopenia 
while 3(3.53%) had no thrombocytopenia (Table 3) 
 

DISCUSSION 
 

Neonatal sepsis is one of the most common life threatening 
disorder with high rate of morbidity and mortality. It is also a 
leading cause of admission to NICU.13 Thrombocytopenia 
is the common clinical problem in neonates and a leading 
cause of morbidity and mortality among neonates whom 
were diagnosed to have culture proven sepsis.14This study 
was conducted aimed to examine the frequency of 
thrombocytopenia among neonates with neonatal sepsis. In 
this regard 85 patients admitted to NICU at our hospital and 
have culture proven sepsis were enrolled. 48 (56.47%) 
were males while 37 (43.53%) were females in our study. A 
study conducted by Khan et al15 reported that 32 (46%) 
were male and 38 (54%) were female with blood culture 
positive sepsis. 
 In present study according to the maternal 
characteristics we found that 47 (55.29%) patients were 
preterm while 38 (44.71%) were term delivered. 42 
(49.41%) patients were delivered by cesarean section while 
43 (50.59%) were delivered by normal vaginal. Ray et al16 
reported that 64% neonates were preterm and 36% 
neonates were term and 55% patients were small for 
gestational age. 
 In our study 60 (70.59%) patients had early onset 
sepsis while 25 (29.41%) had late onset sepsis. 46 
(54.11%) patients had low birth weight while 39 (45.88%) 
had normal birth weight. These results were similar to the 
study conducted by Guo et al17 regarding incidence of 
thrombocytopenia in children with neonatal sepsis and they 
reported that 28% patients had early onset sepsis while 
72% patients ha late onset sepsis and 54% neonates had 
low birth weight <2500 g. 
 In present study 62 (72.94%) patients had gram 
negative organisms while 23 (27.06%) patients had gram 
positive organisms. K.pneomoniae was the commonest 
pathogen in 24 (38.71%) patients among gram negative 
organism and MRSA was the commonest pathogen among 
gram positive organisms. These results were comparable 
to many of previous studies in which K. pneumonia was the 
commonest pathogen in patients with neonatal sepsis 20-
50% followed by acinetobacterbaumanni and methicillin 
resistant staphylococcal aureus.18,19 
 In our study thrombocytopenia was found in 
58(68.24%) patients while 31.76% patients had platelets 
count >150000/µL. 12 (14.12%) had mild, 15 (17.65%) had 
moderate, 23 (27.06%) had severe and 8 (9.41%) had very 
severe thrombocytopenia. Khan reported that the incidence 
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of thrombocytopenia among neonatal sepsis patients was 
65.7% and they reported severe thrombocytopenia in 47% 
patients15. Another study conducted by Ree et al20 reported 
that the incidence of thrombocytopenia was 49.13% among 
sepsis patients in which 20% patients had severe 
thrombocytopenia. 
 We found that 21 (24.71%) out of 85 patients died, in 
which 18 (21.18%) had thrombocytopenia while 3 (3.53%) 
had no thrombocytopenia. A significant association was 
observed regarding mortality with thrombocytopenia (p-
value 0.001). These results showed similarity to many of 
previous studies in which patients with thrombocytopenia 
were on high risk of mortality as compared to patients 
without thrombocytopenia.21,22 
 

CONCLUSION 
Thrombocytopenia is one of the leading cause of morbidity 
and mortality and is directly associated with neonatal 
sepsis. We concluded that the frequency of 
thrombocytopenia was quite high in neonates with neonatal 
sepsis. Mortality rate was also high in patients with 
thrombocytopenia as compared to without 
thrombocytopenia. 
 

REFERENCES 
 

1. Christensen RD, Henry E, Wiedmeier SE, Stoddard RA, 
Sola-Visner MC, Lambert DK, et al. Thrombocytopenia 

among extremely low birth weight neonates: data from a 
multihospital healthcare system. J Perinatol 2006;26(6):348–
53. 

2. Roberts I, Stanworth S, Murray NA.Thrombocytopenia in the 
neonate.Blood Rev 2008;22(4):173–86. 

3. Stanworth SJ, Clarke P, Watts T, Ballard S, Choo L, Morris 

T, et al. Prospective, observational study of outcomes in 
neonates with severe thrombocytopenia. Pediatrics 
2009;124(5):e826–34. 

4. Sola-Visner M, Bercovitz RS. Neonatal Platelet Transfusions 
and Future Areas of Research. Transfus Med Rev 2016; 
30(4):183–8. 

5. Murray NA, Howarth LJ, McCloy MP, Letsky EA, Roberts IA. 
Platelet transfusion in the management of severe 
thrombocytopenia in neonatal intensive care unit patients. 

Transfus Med 2002;12(1):35–41. 
6. Brown RE, Rimsza LM, Pastos K, Young L, Saxonhouse 

MA, Bailey M, et al.Effects of sepsis on neonatal 

thrombopoiesis.Pediatr Res 2008;64(4):399–404. 
7. Eissa DS, El-Farrash RA.New insights into thrombopoiesis in 

neonatal sepsis.Platelets 2013;24(2):122–8. 

8. Manzoni P.Hematologic Aspects of Early and Late-Onset 
Sepsis in Preterm Infants.ClinPerinatol 2015;42(3):587–95. 

9. Manzoni P, Mostert M, Galletto P, Gastaldo L, Gallo E, 
Agriesti G, et al.Is thrombocytopenia suggestive of 
organism-specific response in neonatal sepsis?PediatrInt 

2009;51(2):206–10. 
10. Ree IMC, Fustolo-Gunnink SF, Bekker V, Fijnvandraat KJ, 

Steggerda SJ, Lopriore E. Thrombocytopenia in neonatal 

sepsis: incidence, severity and risk factors. PLoS One 
2017;12(10):e0185581. 

11. Sparger KA, Assmann SF, Granger S, Winston A, 

Christensen RD, Widness JA, et al. Platelet transfusion 
practices among very-low-birth-weight infants. JAMA 
Pediatr2016; 170:687–694 

12. Levit O, Bhandari V, Li FY, Shabanova V, Gallagher PG, 
Bizzarro MJ. Clinical and laboratory factors that predict 
death in very low birth weight infants presenting with late-

onset sepsis. Pediatr Infect Dis J 2014;33(2):143-6. 
13. Ulusoy E, Tüfekçi O, Duman N, Kumral A, Irken G, Oren H 

(2013) Thrombocytopenia in neonates: causes and 

outcomes. Ann Hematol 92:961–967 
14. Roberts I, Murray NA. Neonatal thrombocytopenia: causes 

and management. Arch Dis Child Fetal Neonatal Ed 2003; 

88:F359–F364 
15. Khan HS, Khalil S, Toor KM, Lodhi MA, Tahir A, Akhtar P. A 

Study of Thrombocytopenia in Neonatal Sepsis: Pak Pediatr 

J 2019; 43(4): 239-43. 
16. Kumar Ray, Panda, S, Patnaik R, Sarangi G. A Study of 

Neonatal Thrombocytopenia in a Tertiary Care Hospital: A 
Prospective Study. Journal of Neonatology 2018; 32(1), 6–

11. 
17. Guo J, Luo Y, Wu Y, Lai W, Mu X. Clinical Characteristic and 

Pathogen Spectrum of Neonatal Sepsis in Guangzhou City 
from June 2011 to June 2017. Medical Science Monitor: 
IntMedJExpClinRes2019;25:2296-2304. 

18. Resch, E., Hinkas, O., Urlesberger, B. et al.Neonatal 

thrombocytopenia—causes and outcomes following platelet 
transfusions.Eur J Pediatr 2018; 177; 1045–52 

19. Akarsu S, Taskin E, Kilic M, Ozdiller S, Gurgoze MK, Yilmaz 
E, et al.The effects of different infectious organisms on 
platelet counts and platelet indices in neonates with sepsis: 

is there an organism-specific response?J Trop Pediatr 
2005;51(6):388–91. 

20. Ree IMC, Fustolo-Gunnink SF, Bekker V, Fijnvandraat KJ, 

Steggerda SJ, Lopriore E. Thrombocytopenia in neonatal 
sepsis: Incidence, severity and risk factors.PLoS One. 

2017;12(10):e0185581. 

21.  Bolat F, Kilic SC, Oflaz MB, Gulhan E, Kaya A, Guven AS, 
et al.The prevalence and outcomes of thrombocytopenia in a 
neonatal intensive care unit: a three-year 

report.PediatrHematolOncol 2012;29(8):710–20. 
22. Zhou B, Liu X, Wu JB, et al. Clinical and microbiological 

profile of babies born with risk of neonatal sepsis.ExpTher 
Med2016;12:3621–25. 

 


