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Background: Neonatal sepsis is a major health problem. Thrombocytopenia in neonates 

is a serious disorder affecting 1%-5% of neonates at birth and up to 50% of the neonates 

receiving intensive care. Neonates with this disease are at risk for hemorrhage, 

particularly intraventricular hemorrhage, negative neurodevelopmental outcomes and 

increased mortality. One of the chief reasons of neonatal thrombocytopenia is sepsis.  

Objectives: We aimed to explore the different grades of severity thrombocytopenia and 

their relationship with diverse types of organisms in blood cultures from neonatal sepsis 

patients highlighting their prognostic role. Methodology:  This is a retrospective study of 

one year duration including data of culture proven neonatal sepsis patients admitted at 

the neonatal intensive care unit (NICU), in Cairo University Pediatric Hospital. Results: 

We studied 314 neonates diagnosed with sepsis grounded on clinical signs and/or 

microbiological laboratory results. 171 had positive blood culture; 124 of them were 

Gram negative bacteria (72.5%) and 47 were gram positive ones (24.4%).  Klebsiella 

spp. was the most repeatedly encountered organism among all positive blood cultures 

(n=74) (43.3%) and coagulase negative staphylococci was the most frequently  isolated 

Gram positive bacteria (n=22) (12.9%). A total of 134 patients had thrombocytopenia; 

its degree of severity was ranging from mild, moderate, to severe in 101, 25, and 8 

neonates, respectively. We found no association between the severity of 

thrombocytopenia and the type of organism in blood culture; however, 

thrombocytopenia was significantly higher among neonates with Gram negative blood 

cultures (p 0.001). Poor outcome has a statistically remarkable correlation with 

gestational age and reduced platelet count (p value <0.001). There is a 2.131 increased 

probability of developing thrombocytopenia in patients with neonatal sepsis. 

Conclusion: The percentage of thrombocytopenia reported in the blood culture proven 

sepsis episodes highlights the extent of the problem. The present study found a greater 

percentage of thrombocytopenia among neonates with Gram negative sepsis compared 

to those with Gram positive sepsis. Sepsis with Klebsiella spp. needs superior 

consideration regarding platelet monitoring. 

 

 

INTRODUCTION 
 

Neonatal sepsis is considered as one of the core 

health problems all over the world
1
. It is a clinical 

syndrome in newborns aging 28 days or less which is 

manifested by different non-specific systemic signs and 

symptoms reinforced by the isolation of a certain 

pathogen from the bloodstream
2

 .
  

Neonates are highly 

vulnerable to bacterial sepsis, with its prevalence 

ranging from 1 to 10 per 1000 live births globally 
3
. It is 

more prevalent in the developing countries where 

sepsis-linked mortality rate was reported to be 50% 
4
. 

Thrombocytopenia in neonates is a disorder in which 

the platelet count is less than 150,000/mm
3
 regardless of 

gestational age. It is reported to occur in 1% - 5% of 

neonates at birth and may reach 50% of the neonates 

receiving intensive care.  Affected neonates are at risk 

for hemorrhage, particularly intraventricular 

hemorrhage, negative neurodevelopmental outcomes 

and elevated mortality
5
. One of the most important 

origins of neonatal thrombocytopenia is sepsis
6
. 

However, different degrees of prevalence and severity 

of thrombocytopenia were described in neonatal sepsis.  

It was reported that the rate of thrombocytopenia was 

higher in neonates with late-onset sepsis (59.3%) 

paralleled with those with early-onset sepsis (24%)
 
also 

in preterm and low-birth weight neonates 
6
. 
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The duration of sepsis-related thrombocytopenia 

differs according to the causative organisms. For 

example, patients with fungal and Gram negative sepsis 

were stated to have thrombocytopenia of longer 

duration than those with Gram positive sepsis
7
. 

Moreover, the mortality rate in fungal sepsis patients 

with thrombocytopenia was reported to be higher than 

that in fungal sepsis patients without thrombocytopenia 
8
. It is also conveyed that the thrombocytopenia related 

to late-onset sepsis is characterized by being more 

severe   and is associated with higher morbidity and 

mortality 
9
. 

The current study aimed at exploring the different 

degrees of thrombocytopenia severity as well as its 

association with different types of organisms in blood 

cultures from neonatal sepsis patients. 

 

METHODOLOGY 
 

The present study is a retrospective study of one 

year duration including retrospectively collected data at 

the neonatal intensive care unit (NICU), in Cairo 

University Pediatric Hospital.  It was accepted by the 

institutional ethical committee. Inclusion criteria were 

the diagnosis of neonates with microbiological 

bacteremia and/or clinical sepsis associated with non-

microbiological laboratory values indicating infections. 

Neonates were diagnosed  of having sepsis if they got a 

score of 3 or more of the following hematologic 

findings: i) atypical total leucocyte count, ii) abnormal 

total polymorphonuclear neutrophils (PMN) count, iii) 

increased immature PMN count, iv) increased immature 

to total PMN ratio, v) immature to mature PMN 

ratio ≥ 0.3, vi) platelets count ≤150,000/mm3, and vii) 

distinct degenerative changes in PMNs 
10

. The 

demographic, clinical, and laboratory data of the 

neonates enrolled in the study were retrieved from the 

patients’ files in the NICU. 

Excluded patients were neonates with other known 

causes of thrombocytopenia including: maternal 

thrombocytopenia, Systemic Lupus Erythematosis, 

preeclampsia and eclampsia, congenital infections, 

polycythemia, and necrotising enterocolitis along with 

neonates with intra uterine growth retardation ,resultant 

from  pregnancy induced hypertension or complicated 

with  prenatal TORCH infections.  

Sample collection and processing:     

Blood samples for culture were acquired aseptically 

from peripheral veins using  butterfly needles (2-3 ml 

for each sample) and then  inoculated into vials which  

were loaded into BACTEC 9050 instrument as per the 

manufacturer's instructions (BACTEC- 9050, Beckton-

Dickenson, Franklin Lakes, New Jersey, USA). Every 

vial comprises a sensor that reacts to the concentration 

of CO2 formed by the metabolism of microorganisms or 

the depletion of oxygen required for the growth of 

microorgnisms. The sensor is checked by the instrument 

every ten minutes for an intensification in its 

fluorescence, which is comparative to the cumulative 

amount of CO2 or the reducing amount of O2 present in 

the vial. A positive reading designates the probable 

presence of viable microorganisms in the vial. For 

reporting negative blood culture results, five days 

protocol was followed. The detection time began with 

the placement of the bottles in the system and ended 

with positive signal of instrument, which were 

additionally proceeded by subcultures on Chocolate 

agar, blood agar, and MacConkey’s agar for 24 hours at 

37
o
C.  Further processing was done guided by to the 

nature of the isolate, as was determined by Gram 

staining and the colony morphology then essential 

biochemical tests were accomplished. Gram negative 

organisms were recognized using oxidase test, triple 

sugar iron (TSI), citrate utilization, lysin 

decarboxylation, urea hydrolysis, and indole production. 

API 20 E identification panel for Enterobacteriaceae 

was utilized for species level identification. 

Streptococcus spp. were identified by negative 

catalase test and bile esculin hydrolysis. 

Large colonies (3 to 4 mm in diameter) with a 

narrow zone of beta-hemolysis that are Catalase 

negative   and bacitracin-resistant were confirmed to be 

Group B Streptococci (GBS) by Streptex latex 

agglutination (Remmel, UK).     

Staphylococcus spp. were distinguished on the basis 

of positive catalase test, growth on mannitol salt agar, 

growth on DNAse agar and coagulase test. 
11

. 

The phenotypic test for the recognition of MRSA 

was done via a cefoxitin (30 μg) disc. A zone of 

inhibition which was equivalent to or more than 22 mm 

was regarded as susceptible to Cefoxitin and the 

organism was described as Methicillin Sensitive 

Staphylococcus aureus. Those isolates which produced 

a zone of inhibition which was less than or equal to 21 

mm were considered as Methicillin Resistant 

Staphylococcus aureus (MRSA) 
12

.  

Platelet counts were determined using a coulter 

counter (Beckman Coulter-COULTER® LH 750 

Hematology Analyzer). The platelet counts less than 

150,000/mm
3
 were re-checked manually. The platelet 

count samples were taken simultaneously of taking the 

samples for blood culture. Thrombocytopenia severity 

was categorized as mild when the platelet count was 

flanked by 50,000/mm
3
 and 150,000/mm

3
, moderate 

when the platelet count was between 20,000/mm
3
 and 

50,000/mm
3
, and severe when the platelet count was 

<20,000/mm
3
 or <50000/mm

3 
with clinical bleeding. 

Platelet transfusions were given if the platelet count was 

below 20,000/mm
3
 or in case of clinical bleeding. 

Statistical analysis:       

All statistical procedures were conducted using the 

Statistical Package for Social Science (SPSS for 

Windows, version 16.0, SPSS Inc., Chicago, Illinois, 

USA). Descriptive analyses were expressed as 
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mean ± standard deviation (SD) for quantitative 

variables, and as percentages (%) for categorical 

variables. Alterations in distribution for categorical 

variables were accomplished using the Chi square test. 

 

RESULTS 
 

Out of the 935 cases admitted through the study 

period, 314 neonates (32.9%) were diagnosed with 

sepsis centered on clinical signs and/or microbiological 

laboratory results. Sepsis presented more frequently in 

males than females (178 vs. 136). The characteristics of 

the study population are clarified in Table (1).  

 

 

 

 

Table 1: Baseline characteristics for the studied 

neonates 

Basic characteristics No. % 

Gender:                                                

  Male 178 56.7 

  Female                                                           136 43.3 

Gestational age:                           

 23-28 weeks 22 7.0 

28-32 weeks 61 19.4 

 32-36 weeks 75 23.9 

  >36 weeks 156 49.7 

Referral:                                                   

Home 114 36.3 

Same hospital 91 29 

Other hospital 109 34.7 

Thrombocytopenia:                                    

Yes 134 42.7 

 No                                                                    180 57.3 

Degree of thrombocytopenia:                 

Mild 101 75.4 

Moderate                                                          25 18.7 

Severe 8 6.0 

Total 134 100.0 

 

 

Out of the 314 total patients with neonatal sepsis, 

171 had positive blood culture; 124 of them were gram 

negative bacteria (72.5%) and 47 were Gram positive 

ones (24.4%), however fungi were not 

recovered.  Table (2) represents the isolated organisms 

in the studied population. Klebsiella spp. was the most 

recurrent organism among all positive blood cultures 

(n=74) (43.3%) and Coagulase-negative 

staphylococci (CoNS) was the most repeated Gram 

positive bacteria isolated (n=22) (12.9%). 

 

 

 

 

Table 2: Distribution of bacterial growth in blood 

culture: 124 were Gram negative bacteria (72.5%) and 

47 were Gram positive ones (24.4%) 

Bacterial pathogens blood 

isolated from cultures 

No. % 

Gram negative  pathogens  124 

(72.5%)  

 

Klebsiella spp. 74 43.3 

Pseudomonus spp. 18 10.4 

Acinetobacter spp. 13 7.6 

Proteus spp. 7 4.1 

Salmonella spp. 2 1.2 

E coli 3 1.8 

Enterobacter spp. 5 2.9 

Stenotrophomonas spp. 2 1.2 

Gram-positive pathogens 47 

(24.4%) 

 

Methicillin Resistant 

Staphylococcus aureus (MRSA) 

9 5.3 

Group B Streptococcus (GBS) 4 2.3 

Streptococcus pneumoniae 4 .2.3 

Methicillin Sensitive  

Staphylococcus aureus (MSSA) 

8 4.7 

CoNS   22 12.9 

Total 171 100 

 

A total of 134 patients had thrombocytopenia; its 

degree of severity was mild, moderate, and severe in 

101, 25, and 8 neonates, respectively. We found no 

relationship between the severity of thrombocytopenia 

and the type of organism in blood culture; however, 

thrombocytopenia was significantly higher among the 

neonates with Gram negative blood cultures (p 0.001) 

(Table 3). 

 

 

Table 3: Distribution of thrombocytopenia among 

gram negative and positive growth in blood culture: 

Blood culture Thrombocytopenia P-

value 

Gram negative 

n=124  

67(54.5%) 0.001 

Gram positive 

n=47 

26 (55.3%) 0.057 

 

We noted that poor outcome has a statistically 

substantial association with gestational age and low 

platelet count (p value <0.001) (Table 4); the more 

premature and thrombocytopenic the neonate is, the 

worse the outcome. Six neonates had severe 

thrombocytopenia, 4 of them were very low birth 

weight (VLBW). We found no correlation between 

gestational age and thrombocytopenia (p= 0.128) where 

71 full term and 63 preterm infants suffered from 

thrombocytopenia. 
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There is a 2.131 increased probability of developing 

thrombocytopenia in patients with neonatal sepsis 

(Table 5). 

 

 

 

Table 4: Outcome of patients in relation to 

thrombocytopenia and gestational age  

Outcome Dead  

N (%) 
Living 

N (%) 
Total 

N (%) 

Platelet count:                       

Normal 26 

(14.4) 

154 

(85.6) 

180 

(100) 

Thrombocytopenia 44 

(32.8) 

90 

(67.2) 

134 

(100) 

Total 70 

(22.3) 

244 

(77.7) 

314 

(100) 

Gestational Age:              

23-28 wks 11 

(50.0) 

11 

(50.0) 

22 

(100) 

28-32 wks 21 

(34.4) 

40 

(65.6) 

61 

(100) 

32-36 wks 16 

(21.3) 

59 

(78.7) 

75 

(100) 

>36 wks 22 

(14.1) 

134 

(85.9) 

156 

(100) 

Total 70 

(22.3) 

244 

(77.7) 

314 

(100) 

 

 

Table 5: Logistic regression showing predictors of 

thrombocytopenia among the studied neonates  

Model B Sig. Exp 

(B) 

Step 

1 

Sex .209 .369 1.233 

Gestational 

age  

-.023- .853 .977 

Clinically 

septic 

.757 .011 2.131 

Constant -.451- .026 .234 

                                  

 

DISCUSSION 
 

Patients with bacterial sepsis associated with 

thrombocytopenia are at higher risk of mortality 
13

. 

Defining sepsis-related thrombocytopenia in neonates 

and its features is essential as the incidence of this 

condition is influenced by several factors. It has been 

found that thrombocytopenia is a self-regulating risk 

factor for sepsis-related deaths among VLBW infants 
14

. 

Thrombocytopenia may occur as a result of increased 

platelets destruction, impaired platelet production, or a 

blend of both 
7, 15, 16

. A previous study by Guida et al. 
8
. 

reported the thrombocytopenia rate to be 54% among 

VLBW neonates in culture-proven sepsis episodes. 

Moreover, a significantly higher percentage of 

thrombocytopenia cases were reported amongst 

neonates with Gram negative and fungal infections 

compared to those with gram positive infections. 

Another study conducted by Charoo et al. 
9
. reported 

that among the patients they enrolled in their study, the 

rates of thrombocytopenia accompanying sepsis due to  

CoNS, Klebsiella  spp., and fungi were 33.3%, 60%, 

and 66%, respectively. A Spanish study stated that all of 

their patients with Candida sepsis had 

thrombocytopenia
7
. In addition, an Indian study 

reported that 59.5% of their nosocomial sepsis patients 

suffer from thrombocytopenia with diverse degrees of 

severity at which mild, moderate, and severe 

thrombocytopenia were reported in 27%, 20%, and 

12.5% of the patients, respectively
 9
. 

In the existing study, the blood culture yield is 

32.9%. This percentage is comparable to other studies 

from Egypt
17,18

; however it is  lower than a previous 

report done by El Seifi  in 2001 where the rate of sepsis 

exceeded 50%
19

. This may be attributed to better 

awareness and adherence to infection control measures. 

In the existing study, Gram negative sepsis was the 

predominant cause of sepsis among our patients 

(72.5%). This was in agreement with findings of 

previous studies in literature 
20

. In a study conducted  by 

Bhat et al. 
13

 Gram-negative sepsis, Gram positive 

sepsis, and fungal sepsis were observed in 71%, 20%, 

and 8.6% of the examined patients, respectively. Gram 

negative bacilli were more frequently detected than 

gram positive cocci, with Klebsiella pneumoniae being 

the most common isolated organism in blood (43,3%). 

The previous findings agree with several Egyptian 

studies over two decades as well as other reports from 

other developing countries 
13,17-19

. However, other 

Egyptian reports demonstrated that the CoNS  is the 

foremost cause of sepsis in 2006 
21

. 2010/2011 
22

. and 

2011/2012 
17

. When CoNS is identified in a blood 

culture, it is challenging to determine whether its 

growth denotes a true blood stream infection or 

contamination from skin flora which may lead  to 

clinical uncertainty and potentially extends treatment 

with antibiotics as well as  hospital stay
23

. 

Unexpectedly we did not meet any invasive 

candidiasis during the study period.  

Although blood cultures remains the gold standard 

for perceiving candidemia, blood cultures have reduced 

sensitivity for invasive candidiasis. Blood culture 

sensitivity is very low in premature infants, where blood 

culture volumes range from 0.5–1 ml. Depending on 

blood culture results potentially may lead to under-

diagnosis of Candida infections and considerably delay 

initiation of antifungal therapy
24

.  Fungal antigen tests 

and real-time PCR may currently be convincing 

adjunctive tests and may show promise as early 

diagnostic tools for neonatal fungal sepsis.     
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Moreover, we found that among sepsis episodes, 

thrombocytopenia was detected in 134 neonates 

(42.6%) with different grades of severity, being mild, 

moderate, and severe in 101, 25, and 8 patients 

respectively. Previous studies reported higher rates of 

thrombocytopenia in sepsis patients as documented by 

MA Bhat et al.
13

.  Guida et al.
8
.  and Y  Bhat et al. 

25
.  in 

which thrombocytopenia was reported in 67%, 71%, 

and 58.7% of sepsis episodes, respectively. 

These findings reveal the high frequency of 

thrombocytopenia in neonates with sepsis. Neonates’ 

response to sepsis is represented in the up-regulation of 

Thrombopoietin production and thrombopoiesis; 

nevertheless, the degree of upregulation is said to be 

only modest. Thrombocytopenia incidence is expected 

when the rate of platelet consumption becomes greater 

than that of platelet production 
15

.   

In this study, a higher number of preterm infants had 

severe thrombocytopenia compared to full term infants 

(4 vs 2). In a study by Charoo et al
9
, 200 VLBW 

neonates with sepsis were examined and the percentage 

of thrombocytopenia was reported to be 59.5%.  The 

increased frequency of thrombocytopenia may be 

attributed to VLBW neonates’ limited response to 

thrombocytopenia in terms of production of both 

platelet and Thrombopoietin , particularly during sepsis, 

because of their decreased energy
26

.  Thrombocytopenia 

rates differ according to sepsis causative 

microorganisms. In the present study, thrombocytopenia 

was significantly higher in neonates with gram negative 

sepsis compared to those with gram positive sepsis 

(p=0.001). 

 

CONCLUSION 
 

Sepsis is considered as one of the central causes of 

thrombocytopenia in neonates and the extent of 

thrombocytopenia varies from mild to severe; this fact 

demonstrates the importance of close monitoring of 

platelet count in neonates with sepsis. The percentage of 

thrombocytopenia reported in the blood culture proven 

sepsis episodes highlights the magnitude of the problem. 

The present study found an elevated percentage of 

thrombocytopenia among neonates with Gram negative 

sepsis compared to those with Gram positive sepsis. 

Sepsis with Klebsiella spp. needs special attention 

regarding platelet monitoring. 
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