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Abstract 

Background: Platelets in addition to their contribution in hemostasis are inflammatory cells having important role in 

host defense and can be of prognostic significance. Aim: Present study aims to evaluate the relationship of platelet, 

leucocyte count and C– reactive protein with outcome of cases admitted to Pediatric Intensive Care Unit (PICU). 

Material and Method: A prospective cohort study of 84 patients admitted for at least 3 days in the PICU at Institute of 

Medical Sciences and SUM Hospital, Bhubaneswar, India was undertaken from August 2015 to February 2016. Patient 

data related to socio-demographic profile, patient history, clinical features and investigational findings were recorded. 

Results: The mean platelet count on day of admission was 6.13 lakhs/cumm which decreased during the stay and showed 

significant positive correlation with the duration of PICU stay and death outcome. The change in platelet count during 

stay also showed significant association with death outcome. Significant correlation was observed between total 

leucocyte count and C-reactive protein with duration of stay. Also duration of stay is significantly associated with the 

death outcome. Conclusion: Platelet, leucocyte and C- reactive protein status on day of admission significantly 

correlates with duration of stay and death as outcome. Decreased platelet count during stay necessitates thorough 

evaluation of cases. 
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Introduction 

Clinicians have always interpreted the degree of 

leucocytosis as an indication of systemic inflammatory 

response and severity of disease. In recent days platelets 

have been increasingly recognized as an important 

component of innate and adaptive immune system. Both 

leucocyte and platelet contain antimicrobial peptides 

that act against a broad range of pathogens that 

contributes to limiting the infection [1]. Platelet count is 

now being considered as a predictor of outcome in the 

ICU setting as an independent parameter [2]. It is found 

to be as good a predictor as the various mortality scores 

used in the ICU [3]. Platelet response in antimicrobial 

host defense is similar, in many ways, to the leucocyte 

response [4]. Thrombocytosis is common finding 

among the patients admitted in ICU. Extreme 

thrombocytosis should not be considered a rare event in 

a critical care hospital population and usually represents 

a reactive defense phenomenon [5]. Reactive  
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thrombocytosis is usually mediated by increased release 

of numerous cytokines in response to infections, 

inflammation, vasculitis, tissue trauma, and other 

factors. Thrombopoietin, the primary cytokine for 

platelet production and maturation, and interleukin (IL)-

6 levels are usually initially elevated in response to the 

inflammation, stimulate an increased platelet 

production. However, serum or plasma levels of these 

cytokines do not seem to with degree of thrombocytosis 

[6]. Other cytokines such as stem cell factor, 

granulocyte macrophage colony stimulating factor, IL-

6, IL-8 and IL-11 play a major role in certain steps of 

megakaryopoiesis and thrombopoiesis [7,8]. When the 

original stimulation stops, the platelet count then returns 

to the reference range. 

 

Infections of the respiratory tract account for 60-80% of 

cases of secondary thrombocytosis in children, [9-14]. 

followed by infections of the urinary [15] and 

gastrointestinal tracts, and of the bones [10,11,14,16]. 

There is dearth of research studies exploring the 
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relationship of change in platelet count with the PICU 

outcomes like mortality. Present study aims to 

understand the relationship of platelet count and its 

change over the period of hospital stay with the 

duration of PICU stay and patient outcome in terms of 

mortality. This will help us to prognosticate the cases 

using these simple investigations, without going 

through the cumbersome scoring systems. 

Methodology 

An observational cohort study was undertaken in the 

Pediatric Intensive Care Unit of Institute of Medical 

Sciences and SUM Hospital, Bhubaneswar, India over a 

period of 6 months from 1st August 2015 to 1st 

February 2016. A total of 84 admitted patients those 

admitted directly to pediatric intensive care unit (PICU) 

and stayed for at least 3 days were studied. Patient’s 

demography, source of admission, primary diagnosis, 

presence or absence of sepsis, coagulopathy, use of 

central venous or arterial lines and mechanical 

ventilation were recorded.  

 

Laboratory data collected include complete blood 

counts on day 1, 2 and 3 along with C- reactive protein, 

blood urea nitrogen and serum creatinine on day 1. Data 

collected on different variables were analyzed by using 

the SPSS version 20 software to find out the correlation 

between variables (Pearson’s product correlation 

coefficient). P value of < 0.05 was considered for 

statistical significance.  

 

To find out the trend in change of platelet count with 

patient outcome (death), value of more than 4 

lakhs/cumm, 1.5 to 4.0 lakhs/cumm and less than 1.5 

lakhs/cumm was categorized as thrombocytosis, normal 

and thrombo-cytopenia respectively [17]. 

Result 

Among the total 84 cases studied, 48 (57.1%) were males and 36 (42.9%) were females. The average duration of PICU 

stay among the cases was 6.57 days (range of 3 -13 days). The mean platelet count of patients on day of admission was 

6.135 lakhs/cumm. The overall mortality among the cases getting admitted in PICU during the study period was found to 

be 35.7%. The mean value of C-reactive protein investigated on the day of admission was 4.48 mg/L. The value of mean 

total platelet count and total leucocyte count decreases progressively during the stay of the patients. The mean TPC on 

day of admission was 6.13 lakhs/cumm, which decreased by 24.9% by day1 and 42.6% by day 2. The mean and standard 

deviation of different parameters is given in table-1. 

 

Table 1: Mean and Standard deviation of various parameters 

Variables Mean Standard deviation 

Age 55.3 months 42.8 

TLC on day 1 21188 6689 

TLC on day 2 17697 6173 

TLC on day 3 15099 5761 

TPC on day 1 6.13 lakh 1.89 

TPC day 2 4.60 lakh 1.88 

TPC on day 3 3.52 lakh 1.37 

CRP on day 1 4.48 mg/L 4.17 

PICU Stay 6.6 days 2.5 

 

Taking age and gender as the control variables, data shows there is statistically significant correlation between TPC (D1, 

D2 and D3) with duration of PICU stay (P < 0.05). Also that there is significant positive correlation between TPC on D1 

with death as patient outcome (R2 = 0.232, p < 0.05), while no significant correlation was observed between TPC on D2 

and D3 with patient outcome.  

 

Significant positive correlation between differences in TPC measured with reference to day 1 of admission (D1-D2 and 

D1-D3) with duration of PICU stay (R2=0.22, 0.244 respectively, P <0.05), but no such correlation was observed with 

D2-D3 TPC. Statistical significant correlation was found between patient outcome and the difference in TPC taken in 

reference to day1 i.e, D1-D2 and D1-D3 (R2=0.288, 0.289 respectively, P <0.05). Other correlation with TPC is given in 

table-2. 
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Table 2: Correlation of total platelet count on different days and change of platelet count with duration of PICU 

stay and mortality outcome. 

Variables 
PICU Stay Outcome (Death) 

Correlation coefficient (R2) P value Correlation coefficient (R2) P value 

TPC on Day 1 .398 .000 .232 .036 

TPC on Day 2 .255 .021 .018 .874 

TPC on Day 3 .240 .030 -.048 .668 

Difference in TPC  

(Day 1 – Day 2) 
.220 .047 .288 

.009 

Difference in TPC  

(Day 1 – Day 3) 
.244 .027 .289 

.008 

Difference in TPC  

(Day 2– Day 3) 
.091 .419 .085 

.449 

Considering age and gender as control variable, significant positive correlation was observed between TLC count (Day 1, 

2 and 3) with duration of PICU stay (p <0.001) while no significant correlation was observed between difference in TLC 

count (D1 – D3) and duration of PICU stay. Statistically significant correlation was found between TLC (D1, 2 and 3) 

and death (p < 0.05). Correlation of TLC with other indicators is given in table-3. 

 

Table-3: Correlation of total leucocyte count on different days and difference of leucocyte count with days of 

PICU stay and outcome (death) of patients 

Variable 
PICU Stay Outcome 

Correlation coefficient (R2) P value Correlation coefficient (R2) P value 

TLC D1 .495 .000 .238 .032 

TLC D2 .557 .000 .361 .001 

TLC D3 .540 .000 .388 .000 

Difference TLC .031 .784 -.126 .259 

Statistical significant correlation was observed between C-reactive protein on day1 and duration of PICU stay (R2 = 

0.464, p < 0.001). C-reactive protein was also found to be positively associated with death (R2 = 0.308, p < 0.01). A 

strong correlation was also observed between days of PICU stay with death of the patients (R2 = 0.481, p < 0.001).  

 

The change in total platelet count during initial three days of stay at PICU shows majority of cases had thrombocytosis 

(85.7 %) and there was a gradual decline in the total platelet count. The progress of cases to different categories 

(thrombocytosis, normal and thrombocytopenia) is depicted in table-5. The outcome result shows that the mortality rate 

was 38.7 %, 20% and 76.9% among the thrombocytosis, normal and thrombocytopenia categories respectively based on 

their TPC on day 3. 

 

Table 4: Correlation of C-reactive protein on day of admission with duration of PICU stay and patient outcome 

(death) and also correlation of duration of PICU stay with outcome (death). 

Variable 
PICU Stay Outcome (Death) 

Correlation coefficient (R2) P value Correlation coefficient (R2) P value 

C- reactive protein 

on day 1 
.464 .000 .308 

.005 

PICU stay - - .481 .000 



June, 2016/ Vol 3/ Issue 6                                                                                                              ISSN 2349-5499 

                                                                                                                                                            Research Article 

Pediatric Review: International Journal of Pediatric Research         Available online at: www.pediatricreview.in       397 | P a g e  

Table -5: Progress of cases into different categories based on their TPC and the death outcome. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Thrombocytosis is common investigational finding 

among the ICU patients. There are very few studies 

comparing platelets counts to duration of stay and 

overall outcome in Paediatric Intensive Care Unit. 

Russul. F et.al, found that the survivors had higher 

platelet counts throughout their Pediatric Intensive Care 

Unit stay, compared to non survivors. Also they 

observed that the thrombocytopenic children have 

higher incidence of bleeding and higher mortality [18]. 

Another study shows higher platelet counts on 

admission were associated with significantly reduced 

risk of thrombocytopenia and survivors had higher 

platelet counts throughout the PICU stay than non 

survivors [19].  In our study the mean TPC on 

admission was 6.135 lakhs/cumm which is high owing 

to the fact that all the patients were sick and this 

represents a reactive phenomenon. The average TPC on 

day 1 significantly correlates with duration of PICU 

stay (R2 = 0.398, p <0.001) but less so with outcome 

(R2 = 0.232, p < 0.05). The initial TPC and TLC 

significantly correlate with PICU stay, which denotes 

TPC is as important as TLC in predicting disease 

severity. A study from Taiwan on pediatric reactive 

thrombocytosis (platelet count >500,000/μL) showed a 

positive correlation between platelet count and WBC 

count and an inverse relation between platelet count and 

blood hemoglobin level. The same study also found that 

thrombocytosis is a significant independent risk factor 

for the length of hospital stay [20]. 

 

 

A study on adult population in Israel showed that 

thrombocytosis is a risk factor for prolonged 

hospitalization in adults as well; the mortality rate of 

patients with thrombocytosis was significantly higher 

than that of non-thrombocytosis patients [6] The 

difference in TPC (D1-D2) and (D1-D3) in this study 

also correlates with the duration of PICU stay and death 

outcome, denoting that a rapid fall in platelet count is 

adding to increase morbidity and mortality (Table-2). A 

similar outcome was reported by Agrawal S et, al [19], 

that drop in platelet counts >27% and thrombocytopenia 

were independently related to mortality. This finding is 

comparable with a recent adult study with > 30% drop 

in platelet counts [21]. In this study a drop in platelet 

count observed was > 24 % and > 42 % by day 2 and 3 

respectively which was found to be significantly 

associated with increased mortality (P< 0.05 in both 

cases). Also we observed a statistical significant 

correlation between C- reactive protein with duration of 

PICU stay (R2 = 0.464, p < 0.001) and between C-

reactive protein with death of cases (R2 = 0.308, p < 

0.05). A strong correlation was also observed between 

duration of PICU stay with death outcome (R2 = 0.481, 

p < 0.001).  

Conclusion 

Total platelet count, total leucocyte count and C- 

reactive protein during the initial periods of patient stay 

Day 1 Day 2 Day 3 Outcome 

Thrombocytosis 

(72) 

Normal 

(12) 

Thrombocytopenia 

(0) 

Thrombocytosis 

(54) 

Normal 

(20) 

Thrombocytopenia 

(10) 

Thrombocytosis 

(31) 

Normal 

(40) 

Thrombocytopenia 

(13) 

Alive (19) 

Dead (12) 

Alive (32) 

Dead (8) 

Alive (3) 

Dead (10) 

54 

14 4 

6 

6 

27 

27 

4 

11 

5 

2 

8 



June, 2016/ Vol 3/ Issue 6                                                                                                              ISSN 2349-5499 

                                                                                                                                                            Research Article 

Pediatric Review: International Journal of Pediatric Research         Available online at: www.pediatricreview.in       398 | P a g e  

in PICU significantly correlate with death outcome and 

duration of stay. Significant fall in platelet count 

following admission is associated with increased 

mortality. Any significant drop in platelet count during 

the initial period of PICU stay, even without 

thrombocytopenia necessitates thorough patient 

evaluation. Serial measurements of platelet counts are 

better predictors of pediatric intensive care outcome 

than one-time value. This will facilitate earlier 

prognostication of cases. Similar studies are required 

with larger number of patients in the pediatric age 

group to further consolidate the present study findings. 
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What we know: 

 Increased leucocyte count and C -reactive protein is 

part of systemic inflammatory response.  

 Platelets are critical for hemostsis. 

What is New 

 Platelets are important component of innate and 

adaptive immune system. 

 

 Initial TPC value help earlier prognostication and 

allows time for intensive evaluation and intervention. 
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