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Determinants and transfusion practices in pediatric critical 
care unit: A prospective study in thrombocytopenic children
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ABSTRACT

Aims: To evaluate incidence of thrombocytopenia, 
transfusion requirement, outcome, and prognostic 
value of platelet count. Prevalence of thrombocytopenia 
varies in various Intensive Care Units, ranging from 
13% to 58% depending on disease profile of patients. 
Platelet count is considered a predictor of outcome. 
Restrictive transfusion policies save transfusion 
recipients from inherent risks of transfusion adverse 
reactions.

Methods: Prospective study was conducted over 15 
months. Total 450 children of age >1 month and <18 years 
in Pediatric Intensive Care Unit and High Dependency 
Unit were included. Patients’ complaints, complications, 
laboratory data, length of stay, severity score, transfusion 
requirement, and outcome were recorded.

Results: Patients’ age ranged from 4 months to 
15 years with male preponderance. Incidence of 
thrombocytopenia was 24%. Fever, shock, and bleeding 
manifestations were found in 70.44%, 5.77%, and 
9.11% cases, respectively; more in thrombocytopenia 
patients. Circulatory failure and shock were found in 
17.59% thrombocytopenic patients vs. 2.04% cases in 
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non-thrombocytopenic patients. Single- and multi-
organ failure were more in thrombocytopenia patients 
(34.25% and 12.96%, respectively). 99.89% patients were 
discharged. Mortality rate of 3.7% in thrombocytopenia 
against 0.29% in non-thrombocytopenia patients support 
that thrombocytopenia is a good prognostic indicator for 
outcome. 4.44% patients required transfusion. 2.77% 
thrombocytopenia patients required multiple component 
transfusion and 0.92% cases only platelet transfusion; 
reinforcing conservative transfusion policies.

Conclusion: Thrombocytopenia is identified as 
prognostic indicator and major factor for bleeding and 
mortality in critically ill patients. It is concluded that 
restrictive strategy for platelet transfusions is safe and 
patients should be treated for underlying causes and 
monitored closely. There is need to define pediatric 
platelet transfusion thresholds for various clinical 
settings.

Keywords: Organ failure, Outcome, Platelet, Prism 
score, Thrombocytopenia, Thrombocytopenia associated 
multi organ failure (TAMOF), Transfusion, Viral markers
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INTRODUCTION

Thrombocytopenia is a condition resulting from 
underproduction, destruction, or over consumption of 
platelets [1]. Prevalence of thrombocytopenia varies in 
various ICU, ranging from 13% to 58% depending on 
the disease profile of patients [2, 3]. Although highest 
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rates are seen in septic and trauma patients; bleeding, 
transfusions, certain drugs, intravascular catheters, 
shock, acute respiratory distress syndrome (ARDS), and 
disseminated intravascular coagulation (DIC) are other 
risk factors associated with thrombocytopenia [2]. The 
platelet count is now considered to be a predictor of 
outcome [4].

An inverse correlation of the platelet count is observed 
with the risks for a prolonged ICU stay and mortality; 
mortality rate of 31–46% vs. 16–20% (in thrombocytopenic 
patients vs. non-thrombocytopenic patients) [5–7]. When 
ICU patients are presented with thrombocytopenia at 
admission or subsequently develop, more severe disease 
or more organ failures can be predicted [2]. Platelet 
transfusions show varied response to transfusion. 
American Association of Blood Banks (AABB) has issued 
clinical practice guidelines for prophylactic platelet 
transfusions in adults to prevent spontaneous bleeding, 
based on platelet counts; according to which, platelet 
transfusion is recommended in hospitalized adult patient 
with 10×109 cells/L or less while 20×109 cells/L for 
elective central venous catheter insertion, 50×109 cells/L 
for elective lumbar puncture and major neurosurgeries 
[8]. Thresholds for prophylactic platelet transfusion in 
pediatrics population are not well established [9]. Pending 
additional pediatrics specific studies and guidelines, 
prophylactic platelet transfusion guidelines in adults 
issued by AABB in 2014 are generally considered. 

MATERIALS AND METHODS

A prospective, observational study was conducted 
between October 2018 and December 2019 in which 
450 children of age >1 month and <18 years in level III 
Pediatric Intensive Care Unit (PICU) and level II High 
Dependency Unit (HDU) of a tertiary care hospital 
from capital city were enrolled who were admitted for 
minimum of 24 hours and more. Post-operative patients 
and patients who were transferred from wards to ICU were 
excluded from the study. Patients’ presenting complaints 
and complications, laboratory data were recorded at the 
time of admission and during hospital stay along with 
demography, primary diagnosis, severity score (PRISM 
III score), length of stay in ICU and HDU, and outcome 
in terms of discharged or expired. All patients who were 
discharged from ICU, transferred out to ward or patients 
who left against medical advice (LAMA) were considered 
as discharged patients.

Thrombocytopenia is defined as platelet count below 
150×109/L. The severity of thrombocytopenia was 
classified as mild, moderate, severe, and very severe 
depending on platelet count as 100 to 149×109/L, 50 to 
99×109/L, <50×109/L, and <20×109/L, respectively [4].

Data were analyzed by appropriate statistical tools.
The Study was approved by Institutional Ethics 

Committee vide reference no. SBAMI-EC/2018/57.

RESULTS

Patients’ age in this study varied from 4 months 
to 15 years (Mean age as 5.79 ± 3.48 years) with 
male preponderance (61.1%, n=275). Incidence of 
thrombocytopenia was 24% (n=108). 20.22% (n=91) 
patients presented with thrombocytopenia at admission 
and 3.78% patients (n=17) developed thrombocytopenia 
during hospital stay; henceforth named as Group 1 and 
Group 2 respectively. When these cases were analyzed 
into 3 age groups as 0–5 years, 5–10 years, and 10–15 
years, there was no specific gender distribution except 
significant male preponderance in very severe category 
of thrombocytopenia. Incidence of mild, moderate, 
severe, and very severe thrombocytopenia among Group 
1 patients was 41.76% (n=38), 27.46% (n=25), 24.18% 
(n=22), and 6.6% (n=6) respectively, while its incidence 
in Group 2 patients was 58.8% (n=10), 23.5% (n=4), 
11.8% (n=2), and 5.9% (n=1) respectively.

Fever, shock, and bleeding manifestations, as 
presenting symptoms, in all admitted children in 
PICU and HDU were found in 70.44% (n=317), 5.77% 
(n=26), and 9.11% (n=41) cases respectively, more in 
thrombocytopenia patients than in non-thrombocytopenia 
patients (Figure 1). Fever was found maximum in very 
severe and severe thrombocytopenia cases of Group 1; 
100% in both categories (n=6 and n=22 respectively) 
followed by moderate (96%; n=24), mild (81.58%; n=31) 
and non-thrombocytopenia patients (60.72%; n=218) (p 
value <0.01). Among Group 2 patients, fever was present 
in 100% cases in mild, moderate, and severe categories 
while it was not a presenting symptom in very severe 
category (p value <0.01).

Shock was present in seven patients of non-
thrombocytopenia category, 16 in Group 1, and three in 
Group 2 category of thrombocytopenia patients. Highest 
number of cases (50%; n= 3) were found in very severe 
category, followed by severe (36.36%; n=8), moderate 
(12.0% 3), mild (5.26%; n=2), and non-thrombocytopenic 
category (1.95%; n=7) (p value <0.01). In Group 2, three 
patients who developed shock belonged to mild (10%), 
moderate (25%), and very severe category (100%) (p 
value <0.008). 

Bleeding manifestations were presented 
maximum in very severe category (50%) followed by 
severe (31.82%), moderate (20%), and mild (5.26%) 
thrombocytopenia patients of Group 1 respectively 
while in non-thrombocytopenia patients, bleeding 
manifestations were present in 5.57% cases (p value 
<0.01). In Group 2 patients, only four patients showed 
bleeding manifestations, of which 2 cases each belonged 
to mild and severe categories. Comparison between 
Group 1 and Group 2 with bleeding manifestation showed 
statistically significant difference (p value 0.04).

Coagulopathy was found in 27.78% of 
thrombocytopenia patients with raised activated partial 
thromboplastin time (APTT) which increased with 
severity of thrombocytopenia (p value 0.04).
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There was no definitive correlation of liver function 
tests (LFT) with degree of severity of thrombocytopenia 
except deranged parameters in viral hepatitis cases.

Kidneys were found to be affected in 61.11% patients 
of thrombocytopenia. Blood urea and serum creatinine 
levels were markedly increased in very severe and severe 
categories of Group 1 followed by moderate and mild 
categories (p value <0.01) indicating impact on renal 
function with increasing severity of thrombocytopenia. 
In Group 2, mean urea and creatinine levels were found 
maximum in very severe category followed by severe, 
mild, and moderate categories (p value < 0.01) (Table 1).

In this study, commonest diagnosis among the 
thrombocytopenia patients, in order of frequency, was 
dengue (56.48%; n=61) followed by sepsis (10.18%; n=11), 
encephalopathy (7.41%; n=8), enteric fever (5.56%; n=6), 
acute gastroenteritis (3.7%; n=4), meningitis, hepatitis, 
Road Traffic Accidents (RTA) (2.78% each; n=3 each), 
Idiopathic Thrombocytopenic Purpura (ITP), pneumonia 
(1.85% each; n=2 each), swine flu, lower respiratory tract 
infection and renal disease (0.92% each; n=1 each).

Tests conducted for viral markers after admission 
showed presence of dengue in 47.22% with 41.76% 
(n=38) of Group 1 thrombocytopenia patients and 76.47% 
(n=13) of Group 2 thrombocytopenia category. In Group 
1, one case each showed positivity for both hepatitis A 
virus (HAV) and hepatitis E virus (HEV) (4%) and H1N1 
influenza positivity (4%) in moderate category while HAV 
alone was positive in an isolated case of mild category 
(2.63%). In Group 2, one case showed positivity for both 
dengue and HAV (10%) in mild category. Association of 
viral markers increased with severity of thrombocytopenia 
in Group 1 from mild (21%) to moderate (60%) to severe 
category (72.7%) while in Group 2, from mild (80%) to 
moderate and severe categories (100% each), especially 

dengue being the most important and significant cause 
leading to thrombocytopenia in both the groups (Figure 
2).

In all thrombocytopenic patients (n=108), Organ 
involvement was observed in ascending order, from 
mild (14.58%) to moderate (44.83%) to severe (100%) and 
very severe (100%) categories (Table 2). Single- and multi-

Table 1: Urea and creatinine among thrombocytopenia cases

Thrombocytopenia Urea (mg/dL) Creatinine (mg/dL)

Group 1 Group 2 Group 1 Group 2 

None Mean 26.19a – 0.44a –

SD± 17.09 – 0.32 –

Mild Mean 22.38a 23.56 0.51a 0.58 

SD± 7.47 4.75 0.19 0.16 

Moderate Mean 21.28a 21 0.54a 0.60 

SD± 8.41 5.66 0.12 0.28 

Severe Mean 37.35b 24.33 0.99b 0.60 

SD± 16.14 3.51 0.65 0.10 

Very severe Mean 63.80c 188 1.28b 2 

SD± 18.94 – 0.78 –

Total Mean 26.71 34.33 0.49 0.68 

SD± 21.0 30.72 0.54 0.39 

ANOVA test 6.44 39.81 9.18 23.18 

p value <0.01* <0.01* <0.01* <0.01* 

*Statistically significant.
a, b, cTukey HSD post-hoc test: Values with different letters indicate statistically significant difference as p < 0.05.

Figure 1: Presenting symptoms.

Figure 2: Viral markers.
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organ failures in thrombocytopenia patients were found as 
34.25% and 12.96%, respectively. Circulatory failure was 
seen in 17.59% cases (n=19) of which five cases required 
cardiopulmonary resuscitation (CPR); one in moderate 
category and two cases each in severe and very severe 
category. Neurological involvement was seen in 14.81% 
cases (n=16) while hepatic failure was seen in 4.63% cases 
and renal failure in 1.85% (p value <0.03). Single organ 
failure was found maximum in severe category (70.83%) 
followed by very severe (42.86%), moderate category 
(37.93%). Multi-organ failure was highest in very severe 

category (57.14%) followed by severe (29.17%), moderate 
(6.9%), and mild (2.08%) thrombocytopenia patients (p 
value <0.007). Thrombocytopenia-associated multiple 
organ failure (TAMOF) was found in 12.96% (n=14 
patients) with highest number of cases showing cardiac 
involvement followed by neurological and respiratory 
organs, related with sepsis, leading to failure.

Length of stay was more in thrombocytopenic 
patients as compared to non-thrombocytopenia patients. 
More than 34% patients with thrombocytopenia stayed for 
six days and above as compared to non-thrombocytopenia 

Table 2: Organ involvement among various thrombocytopenia categories

Organ involvement Thrombocytopenia

Mild (n=48) Moderate (n=29) Severe (n=24) Very severe (n=7)

N % N % N % N %

Neurological 2 4.17 4 13.79 9 37.5 1 14.29

Circulatory failure 3 6.25 4 13.79 8 33.33 4 57.14

Respiratory failure 1 2.08 2 6.9 3 12.5 0 0

Cardiopulmonary resuscitation 0 0 1 3.45 2 8.33 2 28.57

Hepatic failure 1 2.08 1 3.45 2 8.33 1 14.29

Renal failure 0 0 1 3.45 0 0 1 14.29

Total 7 14.58 13 44.83 24 100 9 100

Chi square 7.47

p value 0.03*

Organ failure

Single 6 12.5 11 37.93 17 70.83 3 42.86

Multi-organ 1 2.08 2 6.9 7 29.17 4 57.14

Chi square 9.82

p value 0.007*

*Statistically significant.

patients (nearly 25%); out of these, 3.70% patients had 
more than 10 days stay.

PRISM III score, indicating outcome of the patient, 
was found maximum among moderate category of Group 
1 (5.96±3.69) followed by severe (5.91±2.84), very severe 
(5.50±2.35), mild category (2.61±1.48) thrombocytopenia 
cases and in non-thrombocytopenia patients (1.12±2.24) 
(p value <0.05). Among Group 2 thrombocytopenia 
cases, PRISM III score was found to be highest (17±0) 
in very severe category, followed by mild (2.1±1.91), 
moderate (1.5±1), and severe (1±1.41) category patients, 
respectively. Comparison between the two groups showed 
statistically significant difference in all the categories (p 
value < 0.02) indicating PRISM score had significant 
correlation with the severity of thrombocytopenia.

Majority of patients (99.89%; n=445) were discharged 
and only 1.11% (n=5) could not be saved, of which four 
cases were male and one female patient. Mortality was 
very low in non-thrombocytopenia patients (0.29%, 
n=1), than in thrombocytopenic cases (3.7%, n=4), 
which was highest in very severe cases followed by severe 

and moderate categories (p value < 0.001). These four 
thrombocytopenic patients had developed TAMOF, with 
majority (n=3) belonged to age group 0–5 years and only 
one patient was in 10–15 year age group who was, although 
having moderate thrombocytopenia, a known case of 
acyanotic congenital heart disease, acute myocarditis, 
and shock which led to unfavorable outcome.

Only 4.44% of total patients (n=20) required 
transfusion of which 50% children (n=10) were in 
non-thrombocytopenia category who received only red 
cell transfusions (40% males and 60% females) making 
2.78% of non-thrombocytopenia category while 10.98% 
patients of thrombocytopenia category (n=10) required 
transfusion (p value <0.01). Seven patients from Group 
1 (71% males and 29% females) and three patients 
of Group 2 (67% males and 33%females) required 
transfusion. 2.77% (n=3) thrombocytopenia patients 
required multiple component transfusion and only one 
case (0.92%) required platelet transfusion. All patients 
of non-thrombocytopenia category requiring only red 
cell transfusion were diagnosed as anemia, pneumonia, 
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trauma, and osteomyelitis. In Group 1 thrombocytopenia 
category, four patients required red cell transfusion, 
four patients required fresh frozen plasma (FFP), 
and three patients required platelet transfusion. Two 
patients requiring all components had multi-organ 
failure; one consequent to septic shock and other with 
diagnosis of dengue fever. Of three patients in Group 
2 thrombocytopenia category, two patients required red 
cell transfusion, two patients required FFP transfusion, 
and all three patients required platelet transfusion (Table 
3). Only one patient required all component transfusion 
that was diagnosed as severe sepsis, shock, disseminated 
intravascular coagulation (DIC) with multi-organ failure.

Transfused patients had blood group frequencies, 
in descending order, as ‘O’ positive, ‘B’ positive (n=7 each), 
‘A’ positive (n=3), ‘AB’ positive, ‘A’ negative, ‘B’ negative 
(n=1 each). Extended RH phenotypes in transfused 
patients showed frequencies of various antigens as 
‘e’—100%, ‘C’ and ‘c’—68.4% each with ‘E’—15.8%. 
Kell phenotype was negative in all transfused patients. 
According to Weiner and Fischer-Race classification, 
maximum patients showed phenotypic frequencies as 
R1r/CcDee (36.8%) followed by R1R1/CCDee (31.6%), 
R2r/ccDEe (21.1%), and rr/ccdee (11%).

DISCUSSION

Incidence of thrombocytopenia in this study is found 
to be 24%; comparable with other studies (25% and 17.3% 
respectively) [3, 10], but lower than that of Al-Marzoki 
Jasim et al. and Yilmaz et al. (44.61% and 59.57% 
respectively) [11, 2]; having male preponderance, similar 
to other studies [3, 12].

Fever was the commonest presenting symptom 
(70.44%), similar to other studies which also found 
fever as the major complaint (100% cases in both) [13, 
14]. Circulatory failure and shock were found 
in total 17.59% thrombocytopenic patients and only 
2.04% non-thrombocytopenia patients developed 
shock. Cardiopulmonary resuscitation requirement 
in shock cases was very less (4.62%) as compared to 
Agarwal et al. (31.4 %) [3]. Shock was present in 57% 
cases of very severe category, finding similar to Venkata 
et al. who found that 47.6% of severe sepsis developed 
thrombocytopenia of which 93.1% had septic shock, a 
finding similar to Group 2 thrombocytopenia patients 
in this study (100%) [15]. Bleeding manifestations 
(9.11%) were similar to various studies in adult patients 
(9.43%, 15%, 15.11%, 19%, 4%, and 19.45% respectively) 
[13, 16–20]. As per WHO classification of bleeding into 
4 grades [8], 61.9% thrombocytopenia patients in this 
study had bleeding grade 1 and 38.1% thrombocytopenia 
patients had bleeding patients grade 2. Makroo et al. 
observed that hemorrhagic manifestations occurred 
more in adult patients with severe thrombocytopenia and 
frequent when platelet counts were less than 20,000/
mm3 [17]; similar finding of bleeding manifestations 

in 98.46%, 54%, and 17.97% in severe, moderate, and 
mild thrombocytopenia patients respectively were 
noted by Modi et al. while Nair et al. observed bleeding 
manifestations in 77.14%, 3.89%, and 0.56% cases in 
very severe, severe, mild categories respectively [14, 20]. 
Strauss et al. and Venkata et al. found more bleeding 
incidence (33%, 14.4%) in cases with thrombocytopenia 
as compared to  non-thrombocytopenia cases (9%, 3.7%) 
respectively [21, 15]; similar to observations in this study.

Incidence of coagulopathy in this study in 
thrombocytopenia patients is lower (27.78%) than other 
studies in literature (43% and 73% respectively) [3, 2], 
indicating early detection and correction of deranged 
coagulation profile in our high level critical care.

Single- and multi-organ failures leading to 
TAMOF showed highest cardiac involvement followed 
by neurological and respiratory involvement, related 
more with sepsis. Incidence of TAMOF in this study is 
lower (12.96%) than that of Chakradhar et al. (>44%) 
who observed higher incidence of acute lung injury (ALI) 
or acute respiratory distress syndrome (ARDS) with 
increasing severity of thrombocytopenia [15]; indicating 
high levels of critical care in our set up.

Febrile thrombocytopenia was the commonest cause in 
this study which led to the diagnosis of dengue, similar to 
Gondhali et al. and Suneetha et al. [16, 19]. Many patients 
were investigated on outpatient’s basis and diagnosed 
as dengue before admission to our facility leading to 
difference in numbers of final diagnosis and viral markers. 
Sepsis was the second commonest diagnosis (10.18%) in 
this study which is lesser than many studies [12, 16, 22]. 
It has long been recognized that thrombocytopenia may 
be an early warning sign of sepsis. Although mechanism 
of thrombocytopenia in sepsis not completely clear, but 
it has been proposed that hemophagocytosis may play an 
important role in patients with sepsis [2, 22, 23].

Association of viral markers, especially dengue 
being the most important and commonest cause 
associated with thrombocytopenia, is in accordance with 
findings of many authors [24–26]. Presence of various 
viral markers, i.e., dengue, dual positivity of dengue 
with HAV, and HAV with HEV indicates that virus can 
trigger decrease in platelet production by the infection of 
megakaryocytes which can lead to apoptosis [27].

Length of stay of >10 days was more in 
thrombocytopenia cases than in non-thrombocytopenia 
cases (3.7% vs. 2.63%); in accordance with observation by 
many authors [2, 4, 20]. There was a negative correlation 
between platelet count and duration of hospital stay.

PRISM score had significant correlation with 
the severity of thrombocytopenia. Nearly 14% 
thrombocytopenia patients had high PRISM score III 
(more than 8); much lower than Agarwal et al. who 
observed PRISM score of >8 in 82.8% in thrombocytopenia 
patients and 28% in non-thrombocytopenia patients. 
This difference could be due to more number of cases of 
dengue and HDU admissions in our study while sepsis 
cases were more in the study of Agarwal et al. [3].
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Outcome was very favorable in our study. Mortality 
rate of 3.7% and 0.29% in thrombocytopenia and non-
thrombocytopenia patients respectively support that 
thrombocytopenia is a good prognostic indicator for 
outcome. This finding is in accordance with earlier 
observation [2] which found increasing severity of 
thrombocytopenia was associated with increased 
mortality, mainly in septic patients due to multiple 
organ dysfunction (MODS) [12, 21]. Only one non-
thrombocytopenic patient in our study didn’t survive 
who was admitted with severe trauma while other four 
patients, who could not be saved, had developed TAMOF, 
though majority of patients with TAMOF (71%, n=10) 
were discharged indicating high level of pediatric critical 
care in our setup.

In this study, total transfusion requirements were 
much lesser (4.44%) as compared to other studies where 
transfusion requirement in thrombocytopenia patients 
were 54% and 48.31% respectively [3, 12] reinforcing 
conservative transfusion policies. American Association 
of Blood Banks (AABB) and Society for Critical Care 
Medicine (SCCM) 2016 Surviving Sepsis Guideline 
recommends prophylactic platelet transfusion below a 
threshold of 10×109/L [8, 28] but there is no guideline 
for pediatric population. Hence, adult guidelines were 
followed in our pediatric critical care settings.

CONCLUSION

In this prospective, large-sized population study in 
level III PICU and level II Paediatric High Dependency 
Unit (PHDU) patients, thrombocytopenia has been 
identified as prognostic indicator and a major cause for 
bleeding and mortality. However, it does not predict and 
correlate with life-threatening bleeding. In this study, 
there were lesser number of hospital acquired infections 
(HAI) indicated by lower number of sepsis patients and 
lesser number of patients developing thrombocytopenia 
during hospital stay. Very less transfusion requirements 
reinforce that clinical practice guidelines (WHO/AABB) 
for platelet transfusions should be adhered and patients 
should be treated for underlying causes and monitored 
closely, which is evident in the form of single platelet 
transfusion given to a patient of dengue hemorrhagic fever 
(DHF) with polyserositis. Lesser number of transfusions 
saved patients from inherent risks of transfusion related 
adverse reactions. This study had certain limitations 
as well. It was a single center study and oncology or 
surgical pediatric patients were not included in this 
study. Thresholds for prophylactic platelet transfusion 
in pediatrics population are not well established. There 
are documented, well defined guidelines for adult 
platelet transfusions for various settings, this breakdown 
is remarkably absent for pediatric patients with the 
only division being neonatal vs. pediatric. The current 
prophylactic transfusion practice in the PICU is based on 
expert opinion and there is a lack of objective evidence 

to favor prophylactic vs. therapeutic platelet transfusion 
[9]. The optimum platelet count threshold for transfusion 
is significantly variable depending on the underlying 
etiology, clinical practice setting and geographic location 
which need further evaluation. Currently, there is no 
consensus for pediatric platelet transfusion threshold 
and much to be defined regarding optimal usage 
of platelet transfusion in pediatric patients, mainly 
critically ill children. We strongly recommend that 
platelet transfusions should be based on clinical practice 
guidelines and there is need to define pediatric platelet 
transfusion thresholds for various clinical settings for the 
benefit of patients and rationale use of precious human 
resources.
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