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Abstract Objectives: Effect of sepsis on platelet counts and their indices. Monitoring of platelet count and their indices in neonatal 
sepsis in relation to specific organisms. To identify organism involved in proven neonatal sepsis affecting platelet indices 
Design: Prospective hospital based study Setting: The study subjects are all neonates admitted in Basaweshwar and 
Sangmeshwar Hospital NICU attached to MR Medical College and has proven sepsis  Method: The study was carried out 
over a period of one and half years from December 2015 to July 2017 at Sangmeshwar and Basweshwar Hospitals attached 
to MR Medical College, Kalaburagi. 100 cases were recruited for this study after proper screening for CBC, Platelet Count 
and their indices like Mean Platelet Volume(MPV), Platelet distribution width(PDW) and CRP and blood culture in 
neonates admitted in our NICU with proven sepsis. Results: A total of 100 neonates with blood culture positive for bacterial 
cases were considered for the study. Early onset Septicemia(59%) was more common than late onset Septicemia(41%). 
Out of 100 cases, 57% cases had growth of gram negative organisms, 40% had growth of gram positive organisms and 3% 
had growth of fungi. 60% neonates had thrombocytopenia of varying severity. Staphylococcus aureus was the most 
common organism associated with thrombocytopenia(43.3%). MPV was high in 85% of cases and PDW was high in 96% 
of cases.  Conclusion: The present study highlights the association of thrombocytopenia, mean platelet volume and platelet 
distribution width with causative organism in proven neonatal sepsis. Staphylococcus aureus was the most common 
organism causing thrombocytopenia in our NICU. 
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INTRODUCTION 
Neonatal Septicemia is a clinical syndrome characterised 
by signs and symptoms of infection with or without 
accompanying bacteremia in the first month of life1 A 
common complication in the neonatal intensive care unit, 
it is a major cause of neonatal mortality. It can be caused 
by various organisms invading the blood stream namely 
bacterial, viral, fungal and protozoal. In cases of sepsis, the 

Blood culture which is considered as the gold standard for 
diagnosing sepsis in neonates2 may be positive along with 
thrombocytopenia and elevated C Reactive protein. Septic 
Shock is the most dangerous complication of Septicemia3 
Thrombocytopenia(Platelet count < 1,50,000/ microlitre) 
is one of the most common hematological problems in 
Neonatal Intensive Care Unit( NICU) with 18-35% of 
NICU patients developing this problem. The mechanism 
of thrombocytopenia in patients with septicaemia with no 
evidence of DIC is uncertain, but there may be an immune 
mechanism as there is presence of circulating immune 
complexes in septicaemia patients. Thrombocytopenia in 
DIC occurs mainly due to consumption of certain 
coagulation factors and circulating platelets. In contrast, 
only 2% of the neonates are thrombocytopenic at birth with 
severe thrombocytopenia(Platelet count < 50,000 / micro 
litre) occurring in less than 3/1000 term infants4  An earlier 
study by scheifele et al. demonstrated evidence of a 
relationship between Gram negative infections and 
thrombocytopenia5  
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METHODOLOGY 
Study Subjects: All neonates admitted in Basaweshwar 
and Sangmeshwar Hospital NICU attached to MR Medical 
College with proven sepsis.  
Inclusion Criteria: All neonates admitted in our NICU 
with proven sepsis  
Exclusion Criteria:  
1. Cases of thrombocytopenia other than sepsis  
2. Neonates whose parents or guardians did not agree to 

be part of study. 
Study Design: Prospective hospital based study  
Study period: One and half years from December 2015 to 
July 2017 at Sangmeshwar and Basaweshwar Hospital 
attached to MR Medical College, Kalaburagi. 100 cases 
were considered for this study after proper screening for 
CBC, Platelet count ad their indices like MPV, PDW, CRP 
and blood culture in neonates admitted in our NICU with 
proven sepsis. Blood was collected under strict aseptic 
precautions following the norms of collection for blood 
culture.  
 
RESULTS  
The study reveals that, most patients 53(53.0%), presented 
within 24 hours of age, followed by 11(11.0%) patients 

who presented after 48 hours of age. The minimum age of 
a patient was 1 day(24 hours) and maximum age of a 
patient was 9 days. The Mean and SD of age of males was 
74.51 ± 64.52 hours and females was 71.03 ± 53.49 hours. 
Overall Mean age of all patients was 72.46 ± 57.23. There 
was no statistically significant difference of age of patients 
among males and females(P >0.05). The sex ratio of male 
to female in the study was observed to be 1.85: 1 Table 
No.1. Most of the organisms isolated were Gram 
negative(57%) followed by gram positive(40%) and 
fungal(3%) as in table 2.It was observed that Intramural 
patients were 45(45%) and Extramural patients were 
55(55.0%). In our study sepsis in patients born outside 
hospital were more than those inside hospital. Of the 
extramural, patients born in private hospital were 29% 
followed by those in Primary Health Centre(16%), 
Government Hospital(9%) and home delivery(1%). Of 
those with sepsis, Early Onset Sepsis was seen in 59(59%) 
and Late onset Sepsis was seen in 41(41%). Early Onset 
Sepsis is therefore more common than Late Onset Sepsis. 
60% of patients had Thrombocytopenia, and the most 
common organism isolated was Staph Aureus(43.3%), 
followed by E coli(21.7%), Klebsiella(20%), 
Pseudomonas(8.3%) and Candida as in Table 2.

  

Table 1: Distribution of patients according to age and sex 
Age in hours Males Females Total 

No. % No. % No. % 
24 hours 33 50.7 20 57.1 53 53.0 
48 hours 6 9.2 3 8.6 9 9.0 
72 hours 7 10.8 4 11.4 11 11.0 
96 hours 6 9.2 3 8.6 9 9.0 

120 hours 5 7.7 2 5.7 7 7.0 
>120 hours 8 12.4 3 8.6 11 11.0 

Total 65 100.0 35 100.0 100 100.0 
Mean ±SD 74.51±64.52 71.03±53.49 72.46 ±57.23 

t-test value t=0.78 --- 
P-value and 
significance 

P=0.34 
NS 

--- 

NS= Not significant 
There was statistically significant difference in Platelet count(per microlitre) among Gram positive, negative and Fungal 
affected patients.  

Table 2: Distribution of Neonatal Thrombocytopenia according to causative organisms 
Variable Organism No. % 

Gram Positive 
27/60(45%) 

Staph aureus 26 43.3 
CoNS 1 1.7 

Gram – Negative 
30/60(50%) 

E coli 13 2.17 
Klebsiella 12 20.0 

Pseudomonas 5 8.3 
Fungal 

3/60(5%) 
Candida 3 5.0 

Total --- 60 100.0 
The lowest platelet count(11, 000) was found in patient in whom E coli was isolated, followed by S. Aureus(15, 00), 
Klebsiella(28,000), Candida(60,000) and Pseudomonas(104000). Organism causing severe thrombocytopenia was Ecoli 
followed by S. Aureus and Klebsiella. In our study, Mean Platelet Volume was 13.3 in CONS, 10.56 in Klebsiella, 10.38 
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in S. Aureus, 10.1 in Candida,9.82 in E Coli, 9.65 in Pseudomonas. Regarding, PDW, it was 16.4 in CONS, 15.82 in S. 
Aureus, 15.46 in Klebsiella, 14.73 in E coli. 14.51 in Candida and 14.3 in pseudomonas, as shown in Table No 3. We 
found that the maximum number of patients - 43(71.1%) had mild thrombocytopenia, followed by 13(21.6%) with 
Moderate thrombocytopenia and 4(6.7%) with severe Thrombocytopenia. Also, 96(96%) of patients had increased PDW 
and 85( 85%) had increased MPV. 
 

Table 3: Effect of different organisms on Platelet indices in Neonatal sepsis 
 Organisms No. of 

patients 
Platelet count 

at onset of 
sepsis(per ml) 

Lowest platelet 
count per mI) 

Average 
MPV(FI) 

MPV 
range 

PDW PDW Range 

Gram Positive 
28/60 

(46.5%) 

Staph aureus 26 97300 15000 10.38 9.6-13.3 15.82 14.2-17.4 
CoNS 1 148000 60000 13.3 13.3 16.4 16.4 

Gram Negative 
30/60 

(48.8%) 

E coli 13 112400 11000 9.82 8.6-12.5 14.73 14.1-16.3 
Klebsiella 12 98250 28000 10.56 8.9-13.7 15.46 14.9-16.8 

Pseudomonas 5 138000 104000 9.65 9.9-11.2 14.3 14.0-15.5 
Fungi 

3/60(4.7%) 
Candida 3 131000 60000 10.1 9.2-13.3 14.51 15.3-16.5 

Total --- 60 - - -  -  
 

DISCUSSION 
More than 30-80% of patients with proven infection 
became thrombocytopenic5,6 Male to female ratio was 1.8: 
1 which was consistent with the study by Woranort et al. 
which showed that males had higher incidence than 
females.7 EOS(59%) was common than LOS( 41%). This 
is similar to a study by Antoniette B et al..8 who showed 
that EOS occurs within 24 hours in 85% of cases. Most 
common organism causing thrombocytopenia was S 
aureus(43.3%) next in line was E coli(21.7%), 
Klebsiella(21%), Pseudomonas( 8.3%), candida(5%) and 
CONS(1.7%). Gram negative organisms are the most 
common organisms causing Thrombocytopenia(50%) than 
gram positive organisms( 45%) and fungi( 5%). In Jack D 
Guida’s study9, Gram negative were 16% whereas gram 
positive and fungal were 7.6% and 8% respectively. Sartaj 
A Bhat et al.10 identified gram negative culture positive in 
67.5% and Gram positive as 26.3%, remaining were fungal 
growth. A study by Bashir etal11 showed that Klebsiella 
pneumonia was the most common organism associated 
with thrombocytopenia(58%). With reference to Mean 
Platelet Volume(MPV), Decreased platelet count was 
associated with increase in MPV( 85%). Nelson and Kehl 
et al..12 observed platelet consumption was associated with 
increase in MPV in human subjects having acute infection. 
Becchi et al..13 suggested that MPV has an important 
prognostic value of early stage of sepsis. Jack D Guida 
reported 54% neonates with thrombocytopenia, of which 
61% neonates had increased MPV. The platelet 
distribution width( PDW) was increased in 96% of cases. 
E Guclu et al.14 found PDW as a significant parameter in 
neonates with sepsis. Ferhatcatal et al..15, found that there 
is significant difference between control and sepsis group 
in terms of platelet count, PDW /MPV( p < 0.005). Patrick 

CH et al.16 reported that there is significantly increased 
presence of bacteremia in those neonates with MPV 
greater than 10.8 fl and /or PDW greater than 19.1%  
 
CONCLUSION 
In our study, Staphylococcus aureus was the most common 
organism responsible for thrombocytopenia. Among 
thrombocytopenic neonates, 43% had mild 
thrombocytopenia, 13% had moderate thrombocytopenia, 
and 4% had mild thrombocytopenia. MPV and PDW 
varied according to the organism. A larger study may 
establish the relationship of these indices with the 
organisms more decisively. 
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