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Background: Late-onset sepsis (LOS) is well-defined as onset of sepsis more than 72 

hours of age. Late onset thrombocytopenia occurs frequently due to sepsis. Objective: The 

aim of our study was to learn the incidence of thrombocytopenia in neonates with late 

onset nosocomial sepsis and to study the effects of different infectious organisms on 

platelet counts and thrombopiotin (Tpo) Level in Neonates with LOS. Methodology: This 

study was performed prospectively on 60 neonates from Neonatal Intensive Care Unit 

(NICU). The sample eligibility criterion was the presence of documented nosocomial late 

onset sepsis (LOS). Sixty non septicemic neonates from the same NICU were included in 

the study as a control group. All neonates were subjected to the following: Complete blood 

cell count, C-reactive protein assessment, blood culture and assesment of thrombopoietin 

level. Results:  Our study showed that platelet counts were  significantly lower among 

case group compared with control group (p<0.01). This study showed that more than half 

of the cases had severe thrombocytopenia (53.13%) and the majority of them had bacteria 

culture test positive (83.3%) with high mortality among them (53.13%). The most common 

isolated organism was klebsiella pneumoniae followed by Staph. aureus then Coagulase 

Negative Staphylococcus (CONS). In our study, there was statistically significant 

association between platelet count in thrombocytopenic neonates and blood culture 

resultes among studied cases. There was significant inverse correlation between platelet 

count and Tpo level in thrombocytopenic group. Conclusion:  Thrombocytopenia is an 

early marker of sepsis and can be used as a screening procedure for early detection of 

sepsis, especially in NICU. Type of organism in blood culture results affect both platlet 

count and Tpo level.   

 

 

INTRODUCTION 
 

 Late-onset sepsis (LOS) is well-defined as onset of 

sepsis more than 72 hours of age. LOS is a main cause 

of mortality and morbidity in the neonatal intensive care 

unit (NICU) and occurs in nearly 15% of all neonates
1
. 

Thrombocytopenia is one of the commonest 

hematological disorders in the neonatal period, affecting 

up to a third of those admitted to neonatal intensive care 

units
2
. 

Late onset thrombocytopenia occurs frequently due 

to sepsis and or necrotizing enterocolitis. Any organism 

capable of producing sepsis can cause 

thrombocytopenia. Thrombocytopenia can occur in 80% 

of gram-negative septicemia and in 65% of gram-

positive septicemia. Recently, sepsis induced by fungi is 

progressively associated with thrombocytopenia
3
. 

Thrombocytopenia is an early marker of sepsis and can 

be used as a screening procedure for early detection of 

sepsis, especially in NICU
4
. 

       Thrombopoietin (Tpo) is the recently discovered 

physiological regulator of platelet production. In 

thrombocytopenic patients, several investigators have 

described an inverse relationship between circulating 

Tpo levels and marrow megakaryocyte mass
5
. 

The aim of our study was to learn the incidence of 

thrombocytopenia in neonates with late onset 

nosocomial sepsis and to study the effects of different 

infectious organisms on platelet counts and 

thrombopiotin Level in Neonates with Late Onset 

Sepsis. We also studied the relation between platlet 

count and thrombopiotin level in infected neonates.  

 

METHODOLOGY 
 

This research work was carried out in Medical 

Microbiology & Immunology Department and Neonatal 

intensive care, Faculty of Medicine, Zagazig University, 

during the period from January 2011 to May 2013. 

The study was performed prospectively on 60 

neonates from Neonatal Intensive Care Unit. The 
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sample eligibility criterion was the presence of 

documented nosocomial late onset sepsis, defined by the 

presence of clinical features of sepsis along (respiratory 

distress, poor feeding, lethargy, shock, disseminated 

intravascular coagulation, temperature instability) with a 

positive blood culture.  Neonates with early onset 

thrombocytopenia (in the first 72 hours) were excluded 

from the study. Sixty non septicemic neonates (no 

clinical manifestation of sepsis, C-reactive protein 

(CRP) negative and sterile blood culture results) from 

the same NICU were included in the study as a control 

group. An informed consent was taken from the parents 

before neonates enrollment in the study. 

All neonates were subjected to the following: 

I. Full history taking: To detect risk factors for sepsis 

including obstetric history, prenatal history, and natal 

history. 

II. Full clinical examination: Gestational age 

assessment, detection of nosocomial risk factors 

(delayed enteral feeding, total parental nutrition 

(TPN), mechanical ventilation, surgical procedure, 

exchange transfusion) and the clinical signs of sepsis 

( eg. pallor, jaundice, cyanosis). 

III.Laboratory investigations: 

a. Complete blood cell count (CBC): CBCs were 

performed by using Coulter counter (Sismax ST 

3000). Thrombocytopenia was defined as a platelet 

count <150 000/mm
3
 and was classified by 

severity (mild if the platelet count was bettween 

100000 and 150000/mm3, moderate if the count was 

between 50000 and 100000/mm3, and severe if the 

platelet count was <50000
2
. 

b. C-reactive protein: by latex agglutination test for 

the qualitative screening of C Reactive Protein 

(CRP) in human serum according to manufacture 

instruction (Egyptian Company for Biotechnology 

Obour city, Cairo. Egypt) 

IV. Blood culture 

Blood from a single collection site was inoculated 

into pediatric blood culture bottles (bioMérieux, Inc., 

Durham, USA). The optimum volume for neonate was 

4ml of blood for each bottle. Standard antisepsis 

procedures were recommended for use during blood 

collection. The blood was mixed with the broth 

without delay. The bottles were labeled with the name, 

the number of the patient and the date of collection.  

The blood culture bottles were incubated at 37°C. 

Blind subculture was done after the first night 

incubation on Blood agar, Chocolate agar, 

MacConkey agar, and Sabouraud's dextrose agar 

(Oxoid, UK). 

All plates were examined after the incubation 

period for growth. Negative blood culture bottles 

were checked daily for evidence of macroscopic 

growth (e.g. hemolysis, turbidity, gas production and 

the presence of visible colonies or a layer of growth 

over the fluid surface). If no evidence of microbial 

growth after 10 days of incubation, gram stains and 

blind subcultures were done before considering the 

culture negative
6
. 

Identification of bacterial isolates was done by 

colonial morphology, microscopic examination of 

gram stained films.  API 20 and API 20 E Strep 

system (Bio-Merieux. Marcy L Etoile. France) were 

used for identification of the isolates according to the 

manufacturer’s instructions. Sabouraud's dextrose 

agar plates were observed every two days for fungal 

growth and up to 6 weeks before considering them 

negative. Growth was recognized by gross examination 

of color and growth  rate
7
. 

V. Assesment of thrombopoietin level (Tpo): 

Blood samples were attained by direct 

venipuncture. Blood was centrifuged at 1500 rpm for 

10 min. The serum was separated and stored frozen 

until analyze. Serum thrombopoietin levels were 

measured by a commercially available enzyme linked 

immunosorbant assay (ELISA) kit (QuantikineTM 

Human TPO Immunoassay, R&D Systems, 

Minneapolis, MN, USA). Samples were incubated for 

3 h at 4°C into the wells of a microplate coated with a 

monoclonal anti-Tpo. After washing and adding a 

horseradish peroxidase-conjugated anti-TPO 

monoclonal antibody for another hour, bound TPO 

was quantified colourimetrically at 450 nm. The 

detection limit of the assay was less than 10 pg/ml. 

Statistical analysis: 

The collected data were coded and  analyzed by 

computer using a data base software program, 

Statistical Package for Social Science version 19 

(SPSS). For quantitative variables mean, standard 

deviation, and range were computed. Independent t- 

test   was used for quantitative normally distributed 

data for detection difference between two different 

groups. Kruskal wallis test used for detection 

difference between non normally distributed 

quantitative data in more than two groups.  

Qualitative data were represented as frequencies and 

percents. Chi square test were used to detect relation 

between different qualitative variable.  

 

RESULTS 
 

This study involved sixty neonates of nosocomial 

sepsis (case group).  Sixty non septicemic neonates 

from the same NICU were included in the study (control 

group). 

In our study the newborns of the case group had 

significantly lower birth weight and gestational age than 

the control group, while there was no significant 

difference with regard to gender, mode of delivery, 

maternal age and parity between the two groups (table 

1). 
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Our study showed that there was high statistically 

significant difference (p<0.01) between both case and 

control groups with regard to all clinical manifestations 

of sepsis lethargy, temperature instability, pallor 

respiratory distress, poor reflexes, and feeding 

intolerance except for bleeding tendency in which there 

is no significant difference between them (p>0.05). 

 

 

 

 

Table 1: Demographic characteristics of studied groups 

Parameters Cases (N=60) Control (N=60) test P value 

 
Gender 

- Male 
- Female 

n % n % 
2
  

 
>0.05 
(NS) 

 
39 
21 

 
65.0 
35.0 

 
27 
33 

 
45.0 
55.0 

 
2.5 

Mode of delivery 
- Vaginal 
- CS 

 
25 
35 

 
41.7 
58.3 

 
27 
33 

 
45.0 
55.0 

 
0.068 

 
>0.05 
(NS) 

Gestational age (weeks) 
- Mean±SD 
- range 

 
35.73±3.76 

(28-40) 

 
37.95±1.32 

(35-40) 

t-test  
<0.05 

 
 

2.57 

Birth weight (Kg) 
- Mean±SD 
- Range 

 
2.29±0.92 
(0.9-4.5) 

 
2. 84±0.41 
(2.4-3.8) 

 
2.609 

 
<0.05 

 

Maternal age (years) 
- Mean±SD 
- Range 

 
28.7±5.21 

(18-42) 

 
29.25±5.28 

(20-40) 

 
0.408 

 
>0.05 
(NS) 

 Parity 
- Mean±SD 
- Range 

 
3.08±1.97 

(1-8) 

 
2.8±1.85 

(1-7) 

 
0.56 

 
>0.05 
(NS) 

    t: Student t- test                                 2 : Chi-square test                  NS: Non significant                    

 

 

Our study showed that platelets count was significantly lower among case group compared with control group 

(p<0.01) while there is no significant difference between both groups in total leucocytic count and hemoglobin level 

(table 2). 

 

 

 

Table 2: Complete blood cell count measurements in studied groups.  

Parameters Cases (N=60) Control (N=60) t- test p value 

Total leucocytic count 
- Mean±SD 
- Range 

 
15.03±3.88 
(2.5-61.9) 

 
11.23±3.46 
(5.3-18.6) 

 
1.54 

 
>0.05 
(NS) 

Hemoglobin (Hb) level 
(gm/dl) 
- Mean±SD 
- Range 

 
13.26±3.35 
(6.5-23.6) 

 
14.27±1.8 
(10.8-17.3) 

 
1.29 

 
>0.05 
(NS) 

Platelets count 
- Mean±SD 
- Range 

 
175.2±15.53 

(3-590) 

 
430.35±185.58 

(147-813) 

 
6.185 

 
<0.01** 

N: number            SD: Standard deviation          NS: Non significant             t: Student t- test               **:  highly significant 

 

 

This study showed that that majority of cases (70%) had positive CRP. Normal leucocytic count was found in 

73.3%. More than half cases had thrombocytopenia (53.3%) and normal hemoglobin level (51.7%) (table 3). 
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Table 3: CRP results and laboratory measurements 

in cases (N=60). 

Parameter N. % 

Total leucocytic count 

- normal 

- leucopenia 

- leucocytosis 

 

44 

4 

12 

 

73.3 

6.7 

20.0 

C-reactive protein  (CRP) 

- positive (+ve) 

- Negative (-ve)  

 

42 

18 

 

70.0 

30.0 

Hemoglobin (Hb) level (gm/dl) 

- normal 

- Anemic 

 

31 

29 

 

51.7 

48.3 

Platelets count 

- normal 

- thrombocytopenia 

 

28 

32 

 

46.7 

53.3 

 

This study showed that more than half of the cases 

had severe thrombocytopenia (53.13%) and the majority 

of them had bacteria culture test positive (83.3%) with 

high mortality among them (53.13%). Among the 

thrombocytopenic patients, 9 (28.1%) were diagnosed 

as mild, 6 (18.7%) as moderate, and 17 (53.1%) as 

severe. (table 4) ( figure 1). 

 

Table 4: Onset and degree of thrombocytopenia in 

cases (N=32) 

Parameter N. % 

Onset by days 

- Mean±SD 

- Range  

 

10.63±5.03 

(4-25) 

 

degree 

- Mild  

- Moderate 

- Severe  

 

9 

6 

17 

 

28.12 

18.75 

53.13 

Culture test 

- Bacterial  

- Fungal  

- Mixed  

 

50 

2 

8 

 

83.3 

3.7 

13.3 

Mortality 

 

17 53.13 

 

In our study, the most common isolated organism is 

klebsiella pneumoniae followed by Staph. aureus then 

Coagulase Negative Staphylococcus (CONS). There 

were 8 cases having mixed infection. These cases had 

combined fungal (candida in all cases) and bacterial 

sepsis (klebsiella 5, staph Cons 1, pseudomonas 1 and 

E-Coli 1) (table 5). 

 

Table 5: Types of organisms in culture of cases 

Parameter N. % 

Klebsiella  15 25 

Staph. Aureus   13 21.66 

CONS 10 16.66 

Pseudomonas  6 10 

E- coli   3 5 

Enterobacter  2 3.33 

Streptococcus viridians  1 1.67 

Candida albicans  2 3.33 

Mixed infection 8 13.33 

 

 

 

 
Fig. 1: Bar chart showing degree of thrombocytopenia 

among cases (n=32) 

 

 

 

Our study showed that 73.3% of klebsiella 

pneumoniae cases develop thrombocytopenia and 40% 

of them are severe. 62.5% of cases having  mixed 

infection developed thrombocytopenia, 37.5% of them 

were severe. Among cases infected with Staph aureus, 

46.16% develop thrombocytopenia, and about 23% of 

them are severe. Among cases infected with CONS, 

40% develop thrombocytopenia, and about 30% of them 

are severe  (Table 6). 

Our study showed that there was high statistically 

significant difference between case and control groups 

as regard Tpo level. There was also high statistically 

significant difference between thrombocytopenic and 

non thrombocytopenic cases as regard Tpo 

level.(p=0.001) (Table 7 & Figure2). 
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Table 6: Organism-specific response to thrombocytopenia 

Type of organism No thrombocytopenia 

(n=28) 

Mild 

(n=9) 

Moderate 

(n=6) 

Severe 

(n=17) 

 

Klebsiella (n=15) 

N. % N. % N. % N. % 

4 26.67 3 20.0 2  13.3 6  40.0 

Staph. Aureus(n=13) 7 53.84 3 23.08 0 0.0 3 23.08 

Staph ConS (n=10) 6 60.0 0 0.0 1 10.0 3 30.0 

Pseudomonas (n=6) 5 83.33 0 0.0 0 0.0 1 16.67 

E- coli (n=3) 1 33.33 2 66.67 0 0.0 0 0.0 

Enterobacter (n=2) 1 50.0 0 0.0 0 0.0 1 50.0 

Streptococcus viridians (n=1) 0 0.0 0 0.0 1 100.0 0 0.0 

Candida albicans (n=2) 1 50.0 0 0.0 1 50.0 0 0.0 

Mixed infection (n=8) 3 37.5 1 12.5 1 12.5 3 37.5 

 

Table 7: Thrrombopiotin measurement in studied groups. 

LSD P value Kruskal 

wallis 

Control 

N=60 

Case (Sepsis)   N=60  

 

 

P1   0.04 

P2   0.006 

P3  0.002       

 

 

0.001 

 

 

 

100.3 

 

 

40.33±105.3 

(41-162) 

Non thrombocytopenic 

N=28 

Thrombocyopenic 

N=32 

 

Mean ±SD 

Range 100± 68.51 

(162-430) 

430±1078 

(520-1780) 

LSD : Least significant difference  P1: Thrombocytopenic  versus non thrombocytopenic 

p2: thrombocytopenic versus control  p3: non thrombocytopenic versus control group 

 

 

 

 
Fig. 2: Tpo levels in different study groups 

 

 

Our study showed that there was significant inverse 

correlation between platlet count and Tpo level in 

Thrombocytopenic cases  (r =0.955, p ˂0.001) (table 8) 

(figure 3). 

In our study, platlet count showed lowest count in G 

–ve bacteria, followed by G +ve bacteria, mixed 

infection, and finally fungi. (Table 9) (Figure4). 

However, Tpo level were higher in G –ve bacteria, 

followed by G +ve bacteria, mixed infection, and finally 

fungi (table 10) (figure 5). 

Our study showed that mortality was significantly 

higher among cases with severe thrombocytopenia 

compared with cases of normal platelet count (figure 6). 

 

Table 8: Correlation between TPO level and 

platelets count. 

Thrombocytopenic N=32 
Variable 

P value r 

˂0.001 -0.955 Platelets 

 

 
Fig, 3: Correlation between Tpo level and platelets 

count. 

 

Table 9: Relation between platelets count in 

thrombocytopenic patients and blood culture results. 

P 

value 

Kruskal 

wallis 

3 Platelets ˂150˟10 
Variable 

Range Mean± SD 

 

0.93 

 

 

 

 

0.14 

 

(62-100) 

(90-140) 

(70-110) 

(70-140) 

 

70.8± 90.8 

80.0± 70.6 

93.7±100.3 

110.5±99.8 

Blood culture 

G -ve (15) 

G +ve (11) 

Mixed infection (5) 

Fungi (1) 
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Fig. 4: Relation between platelets count in 

thrombocytopenic pt and blood culture results 

 

 

Table 10: Relation between Tpo level in 

thrombocytopenic patients and blood culture results. 

p 

val

ue 

Kruskal 

wallis 

TPO (Pg ∕ ml) 

Variable Range Mean± SD 

 

0.79 

 

0.34 

 

(1200-2000) 

(560-1000) 

(1000-1700) 

(520-560) 

 

780.8±1087 

530.5±430.0 

440.0±680.7 

300.8±430.2 

Blood culture 

G -ve (15) 

G +ve (11) 

Mixed 

infection (5) 

Fungi (1) 

 

 

 
Fig. 5: Relation between Tpo level in thrombocytopenic 

patients and blood culture results 

 

 

 
Fig. 6: Bar chart showing mortality in different study 

groups among cases according to thrombocytopenia 

 

Our study showed that there was statistically 

significant direct correlation between platelet count and 

both gestational age and birth weight in cases(p<0.05). 

However it showed insignificant inverse correlation 

between platelet count with total leucocytic count. In 

our study there was statistically insignificant inverse 

correlation between platelet count and gestational age, 

birth weight and total leucocytic count) of controls 

(p>0.05).  Our study showed that there was statistically 

insignificant direct correlation between cases with 

thrombocytopenia and gestational age, birth weight, 

sepsis manifestation, CRP and total leucocytic count 

(p>0.05) (figure 7 a,b) (table 10).      

 

Table 11: Correlations between platelet count in 

thrombocytopenic cases and clinical and laboratory 

data (n=32).  

Parameter Thrombocytopenia 

<150 x10^3/CM 

r p value 

Gestational age 0.14 >0.05 

Birth weight 0.09 >0.05 

Sepsis manifestation:                        
-  Apnea                                                     

- Poor reflexes                                           

-  Poor perfusion 

 

0.33 

0.09 

0.32 

 

>0.05 

>0.05 

>0.05 

Laboratory measurements 

- CRP       

- TLC 

 

0.13 

0.06 

 

>0.05 

>0.05 

 

 
Fig. 7a: Shows significant direct correlation between 

gestational age and platelet count of cases (n= 60) (p<0.05). 

 

 
Fig. 7b: Shows insignificant inverse correlation between 

gestational age and platelet count of controls (n= 60) (p>0.05).  
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DISCUSSION 
 

Sepsis is a common complication in the neonatal 

intensive care unit. It is most common in the smallest 

and most premature infants, in whom the clinical 

presentation can be subtle and nonspecific. 

Disseminated intravascular coagulation and 

thrombocytopenia are well-known complications of 

sepsis
8
. 

We conducted this study to learn the incidence of 

thrombocytopenia in neonates with late onset 

nosocomial sepsis and to study the influence of type of 

blood culture on platelet response and thrombopiotin 

level. We also studied the relation between platlets 

count and thrombopiotin level.  

Thrombocytopenia was defined as a platelets count 

<150 000/mm
3 9

. We observed that 53.3% of infants 

with documented sepsis developed a platelets count 

<150×000/ mm
3
. of them, 15% had mild, 10% had 

moderate, and 28.3% had severe thrombocytopenia this 

was in accordance with Bashir et al.
9
 who found that 

59.5% of infants with documented sepsis developed a 

platelet count <150×109/L, while Griffin et al.,2003 

found that 71% of the sepsis episodes were associated 

with a platelet count <150 000/mm
3
 
10

. 

We compared demographic and clinical data 

between patients and found that gestational age is 

significantly lower among cases with severe 

thrombocytopenia compared with cases of normal 

platelet count (p<0.05) and a positive significant 

correlation between gestational age, birth weight and 

platelet count (p<0.05), while Bashir et al. was also 

found that the severity of thrombocytopenia was 

directly related to gestational age and birth weight.
9
 We 

also found no relation between gender, mode of 

delivery and thrombocytopenia, which conforms with 

the results found by Griffin et al.
11

. 

The predominant organism in our study was 

klebsiella which accounted for 25% of culture results 

and found also in  another 5cases which had klebsiella 

and candida in their blood culture resulting in a form of 

mixed infection, followed by staphylococcus aureus 

which  accounted for 21.67%, all of them were pure 

bacterial. These results were consistent with the results 

of other studies but with different ratios
12

. Bashir et al., 

2009 found that 62.5% were infected with klebsiella 

pneumonia
9
. On other hand Rabie et al. in a study in 

Egypt found that gram-positive bacteria was the 

predominant organism at 48%, and the majority of them 

were CONS
12

. In two  separate  studies Boghossian et 

al. and Hammoud et al. found that Coagulase-negative 

staphylococci were the predominant pathogens of LOS, 

accounting for 53.2%–77.9% of LOS in industrialized 

countries and 35.5%–47.4% in some developing 

regions
13,14

. This  variation in the distribution pattern of 

causative pathogens may be explained by  changing 

across regions and also change over time within the 

same hospital due to demographic characteristics of 

patients, microflora colonisation of the nosocomial 

environment and the policy of antibiotics regimens
15

. 

In our study, there was statistically significant 

association between platelet count in thrombocytopenic 

neonates and blood culture among studied cases. Severe 

thrombocytopenia was observed in Gram –ve bacteria 

followed by Gram +ve group then those of mixed 

infection and finally fungi. On the other hand TPO 

levels were higher in fungi group. This was in 

accordance with many studies
16,17

. However, there was 

no statistically significant association between platelet 

count in thrombocytopenic neonates and blood culture 

among studied cases (p>0.05), which conforms with the 

results found by Mei-Yin et al. as they found the 

difference was not significant when clustering for sepsis 

caused by Gram+Ve and Gram–ve organisms and they 

concluded that caution should be maintained in relating 

a low platelet count to any infectious agent
18

. 

CRP was positive in 70% of cases and negative in 

30% of cases and there was an insignificant direct 

correlation betwen platelet count in thrombocytopenic 

cases and CRP results. In a study by Mei-Yin et al. 

(25.1%) of septic neonates had CRP negative and they 

concluded that a considerable proportion of neonatal  

blood  culture proven sepsis had a normal or low initial 

CRP level
18

. 

The overall mortality rate in our study population 

was 38%  as we had  37 surviving cases, and 23 died. 

We found that 28 non-thrombocytopenic cases (22 

survived, 6 died), 9 mild thrombocytopenic cases 

(4survived, 5died), 6 moderate thrombocytopenic cases 

(5 survived, 1 died), and 17 severe thrombocytopenic 

cases (6 survived, 11 died). Rabie et al. found a pit  

higher mortality rate in mansoura hospitals of 42.9%
12

. 

In our study, we only found that mortality is 

significantly higher among cases with severe 

thrombocytopenia compared with cases of normal 

platelet count (p<0.05). No statistical difference is 

observed in mortality rates between cases with mild and 

moderate thrombocytopenia compared with cases of 

normal platelet count (p>0.05). Meanwhile, mortality 

rate observed by Bashir et al. was 20.5%, and mortality 

was significantly higher in patients with 

thrombocytopenia than in the non thrombocytopenic, 

and mortality was highest in patients with severe 

thrombocytopenia as compared to patients with 

moderate thrombocytopenia and mild 

thrombocytopenia
9
. 

Thrombopoietin is the principal physiologic 

regulator of megakaryocyte synthesis and platelet 

manufacture. The role of thrombopoietin in the 

pathophysiology of neonatal thrombocytopenia is 

unidentified
19

. In our study, we measured thrombopiotin 

level in case and control groups by quantitative ELISA. 

We found that Tpo level was statistically significant 

higher in neonates with thrombocytopenia than other 
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groups (p<0,001). This was in accordance with Martha 

et al. who found that Tpo level was higher in 

thrombocytopenic neonates in comparison to non-

thrombocytopenic patients
20

. 

In our study, there was significant inverse 

correlation between platelet count and Tpo level in 

thrombocytopenic group. Our results were similar to 

those obtained by Colarizi etal. who found that Tpo 

concentrations markedly decreased (median value 46 

pg/ml, range 0–625) in relation to platelet count
21

. 

 

CONCLUSION 
 

  Late onset sepsis (onset of sepsis >72 hours of age 

or nosocomial sepsis) is an important cause of morbidity 

and mortality in the neonatal intensive care unit. Blood 

culture is the gold standard for diagnosis of sepsis. 

Thrombocytopenia is an early marker of sepsis and can 

be used as a screening procedure for early detection of 

sepsis, especially in NICU. Thrombopoietin  is the 

principal physiologic regulator of megakaryocyte 

synthesis and platelet manufacture.  Type of organism 

in blood culture results affect both platlet count and Tpo 

level. Neonates with LOS have high circulating TPO 

levels in the face of low platelet counts. Whether larger 

TPO concentrations following exogenous administration 

of recombinant TPO would restore the number of 

circulating platelets needs further investigation. 

  

REFERENCES 
 

1. Stoll BJ, Gordon T, Korones SB, Late-onset sepssis 

in very low birth      weight neonates: a report from 

the National Institute of Child Health and Human 

Development Neonatal Research Network. JPed-

diatr.Jul; 1996,129(1):63-71. 

2. Roberts I and Neil NA. Neonatal 

thrombocytopenia.seminars in fetal and neonatal 

medicine, Science direct Journal;2008: 13: 256-64. 

3. Chakravorty S and Roberts I. How I manage 

neonatal thrombocytopenia. British Journal of 

Haematology ; 2012: 156: 155–62.  

4. Emmons RVB, Reid DM, Cohen RL, Meng G, 

Young NS, Dunbar CE & Shulman NR. Human 

thrombopoietin levels are high when 

thrombocytopenia is due to megakaryocyte 

deficiency and low when due to increased platelet 

destruction. Blood; 1996, 87: 4068–4071. 

5. Kunishima S, Tahara T, Kato T, Kobayashi S, Saito 

H, Naoe T. Serum thrombopoietin and plasma 

glycocalicin concentrations as useful diagnostic 

markers in thrombocytopenic disorders. European 

Journal of Haematology; 1996  57, 68–71. 

6. Raul RM and Melvin PW. Laboratory diagnosis of 

bacteremia and fungemia. Infect. Dis. Clin. North. 

Am.; 2001, 15 (4): 1 - 25. 

7. 7.  Winn W, Allen S, Janda W. Mycology. 

Mycological investigations In: Winn WC,       

Koneman EW, Janda WM, Koneman EW eds. 

Koneman’s Colored Atlas and Textbook of 

Diagnostic Microbiology, 6th edn. 

Philadelphia:Lippincott Williams and Wilkins, 

2006:1151-1243. 

8. Anderson-Berry AL, Bellig LL and Ohning BL. 

Neonatal sepsis.eMedicine. ArchDisChild Fetal 

Neonatal; 2010, 90:F11-F16.  

9. Bashir S, Tayyib M and Yousef NW. Coagulation 

abnormalities in neonatal sepsis- a diagnostic 

approach. Pak J Pathol; 2009,  18(4): 119-24. 

10.  Griffin MP, O'Shea TM, Bissonette EA, Harrell FE 

Jr, Lake DE and Moorman JR. Abnormal heart rate 

characteristics preceding neonatal sepsis and sepsis-

like illness. Pediatr Res; 2003, 53(6): 920-926. 

11. Tsai MH, Hsu JF, Chu SM, Lien R, Huang HR, 

Chiang MC, Fu RH, Lee CW, Huang YC. 

Incidence, clinical characteristics and risk factors 

for adverse outcome in neonates with late-onset 

sepsis , Pediatr Infect Dis J; 2014;33:e7–13. 

12.  Rabie E, Mohamed M Adel El-Sokkary, Mohamed 

Reda Bassiouny, and Ramadan Hassan. 

Epidemiology of Neonatal Sepsis and Implicated 

Pathogens. A Study from Egypt, Unit of 

DrugAnalysis,MansouraUniversity Pediatrics; 

2015, 48:604–9.  

13. Boghossian NS, Page GP and Bell EF. Late-onset 

sepsis in very low birth weight infants from 

singleton and multiple-gestation births. J Pediatr; 

2013;162: 1120–4. 

14. Hammoud MS, Al-Taiar A, Thalib L. Incidence, 

aetiology and resistance of late-onset neonatal 

sepsis: a five-year prospective study. J Paediatr 

Child Health; 2012;48:604–9.  

15. Ying Dong and Christian P Speer. Late onset 

neonatal sepsis JPediatr Child Health;2014, 31:490.  

16. Guida JD, Kunig AM, Leef KH. Platelet count and 

sepsis in very low birth weight neonates: Is there an 

organism-specific response? Pediatrrics; 2003, 111 

(6 Pt 1):141-145. 

17. Padovani EM, michielutte F, Dall Agnola A. sepsis 

caused by candida in the neonatal period. Pediatr 

Med chir; 1997; 19:83. 

18. Mei-Yin Lai,Ming-Horng Tsai, Chiang-Wen Lee, 

Ming-Chou Chiang,Reyin Lien, Ren-Huei Fu, 

Hsuan-Rong Huang,Shih-Ming Chu. 

Characteristics of neonates with culture-proven 

bloodstream infection who have low levels of C-

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Griffin%20MP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Shea%20TM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bissonette%20EA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harrell%20FE%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Harrell%20FE%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lake%20DE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moorman%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsai%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hsu%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chu%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lien%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiang%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=23899966
https://www.hindawi.com/56901352/
https://www.hindawi.com/61389205/
https://www.hindawi.com/18482137/
https://www.hindawi.com/18482137/
https://www.hindawi.com/73495279/
http://fn.bmj.com/search?author1=Ying+Dong&sortspec=date&submit=Submit
http://fn.bmj.com/search?author1=Christian+P+Speer&sortspec=date&submit=Submit


Abdel-Latif et al. / Thrombocytopenia in neonates with late onset sepsis, Volume 27 / No. 1 / January 2018   125-133 

  

 

 Egyptian Journal of Medical Microbiology  

www.ejmm-eg.com     info@ejmm-eg.com 
133 

reactive protein BMC Infectious Diseases; 

2015,15:320  

19. Martha C, Sola A, Darlen A, Alan D & Robert D. 

Plasma thrombopoietin concentrations in 

thrombocytopenic and non-thrombocytopenic 

patients in a neonatal intensive care unit, British 

Journal of Haematology; 1999, 104: 90–92. 

20. Provan D, Stasi R, Newland AC, Blanchette VS, 

Bolton-Maggs P, Bussel JB, Chong BH, Cines DB, 

Gernsheimer TB, Godeau B, Grainger J, Greer I, 

Hunt BJ, Imbach PA, Lyons G, McMillan R, et al. 

International consensus report on the investigation 

and management of primary immune 

thrombocytopenia. Blood. 2010;115:168–186. 

21. Colarizi P, Fiorucci P, Caradonna A, Ficuccilli P & 

Mancuso M. Circulating thrombopoietin levels in 

neonates with infection; 1999, 88 (3): 332–337 

 


