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Abstract
Background and Objectives: Thrombocytosis is a marker of inflammatory reaction with various clinical outcomes. The current
study aimed at evaluating the incidence and significance of degree of thrombocytosis in relation to severity of the pneumonia in
children less than 5 years old with lower respiratory tract infection.
Methods: The current prospective observational study was conducted over a period of 12 months on 230 children aged 2 to 60
months, hospitalized for lower respiratory tract infection. Patients were classified into 2 groups of patients with or without thrombocytosis. Demographic profile, clinical severity, radiological findings, complications and outcomes of the 2 groups were analyzed
and compared.
Results: Out of 230 children, 122 (53.04%) had thrombocytosis and 108 (46.96%) not had thrombocytosis. Among children with
thrombocytosis, 12 (9.83%) had pneumonia, 48 (39.34%) had severe pneumonia, and 62 (50.8%) had very severe pneumonia. Out of
108 children without thrombocytosis, 58 (53.7%) had pneumonia, 16 (14.8%) had severe pneumonia, and 34 (31.4%) had very severe
pneumonia. Thrombocytosis was found in 82% of pneumonia cases with pleural effusion. Prolonged hospitalization was significantly associated with thrombocytosis. Leukocytosis had also significant association with pneumonia severity.
Conclusions: The current study indicated that children with lower respiratory tract infection frequently had associated thrombocytosis. The duration of hospital stay and severity of pneumonia were clearly higher in the group with high thrombocyte count.
Thrombocyte count can be used as a predictor for the severity of the disease in children less than 5 year old with pneumonia to
prioritize them.
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1. Background
Primary or essential thrombocythemia is extremely
rare in the pediatric age group, but infections at any part
of the body including meninges are the common causes
of reactive thrombocythemia in children. Besides acute
infections, chronic inflammation and chronic hemolytic
states are the other causes of pediatric thrombocytosis
(1). Reactive thrombocytosis of 6% to 15% was reported
among hospitalized children (2). Fauzas et al., studied reactive thrombocytosis in febrile young infants with serious bacterial infection and suggested that thrombocyte
count can be a predictor for the severity of infection (3).
Ozcan described upper respiratory tract infection as the
most common cause of reactive thrombocytosis followed
by pneumonia (4). Subramaniam et al., indicated that respiratory infection was the predominant (28.3%) infectious
cause of reactive thrombocytosis (5). Hadidopulou found
reactive thrombocytosis in children with viral respiratory

tract infection (6). However, Wolach et al., found thrombocytosis in children with pneumonia and empyema (7).
Similarly, Atef et al., evaluated platelet count in hospitalized patients with the community-acquired pneumonia
and found that platelet count may be more informative
to predict poor outcome than abnormal leukocyte count
(8). With the wide spread availability of automated analyzer in the field of hematology, platelet count is often
taken as a component of routine hematology work-up of
every patient. As total platelet count is a part of complete blood count, thrombocytosis is frequently encountered in day to day practice. Elevated level of thrombopoietin (TPO), interleukin (IL)-6, IL-3, IL-11, and catecholamines
play major roles in reactive thrombocytosis due to infection. Platelets play a vital role in antimicrobial host defense mechanism, by inducing inflammation and tissue repair. Activated platelets bind aggregate and internalize microorganisms, which hasten the clearance of pathogenic
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organism from the blood stream. They also take part in
antibody-dependent cell cytotoxicity to kill pathogens. Severe community-acquired pneumonia is associated with
increased plasma level of inflammatory mediators such as
tumor necrosis factor (TNF)-alfa, IL-1B, IL-6, and IL-8. Also,
the level of TNF-alfa, IL-1B, and IL-6 increased in the broncoalveolar lavage fluid of the same patients (9). Normal
thrombocyte count varies from 150000 to 450000/mm3 ;
platelet count more than 500 000/mm3 is observed in 3%
to 13% of pediatric population (10). Respiratory tract infections constitute 60% to 80% of reactive thrombocytosis
among the systemic infections, which can lead to complications such as pneumonia. As pneumonia gose to be the
leading cause of mortality in children less than 5 years in
the developing countries such as India, the current study
primarily aimed at finding out the association between
severity of pneumonia and degree of thrombocytosis, and
secondary aimed at evaluating whether a simple test such
as platelet count can be used to predict complications and
outcomes of pneumonia in the targeted age group to prioritize them in a poor resource setting, similar to the current
study.
2. Methods
The current prospective observational study was conducted in the department of pediatrics over a period of 1
year from November 2015 to November 2016. All patients
within the age range of 2 to 60 months admitted with a
clinical diagnosis of lower respiratory tract infection were
studied. Patients were classified as per world health organization (WHO) criteria in acute respiratory infection
(ARI) control programme guidelines (11). Children with
lower respiratory tract infection, associated with connective tissue disorders, congenital heart diseases, and anemia (hemoglobin (Hb) < 10 mg/dL) were excluded from
the study. After signing the written consent by the parents, the demographic profile, clinical data, and laboratory testing results of each participant were collected.
Complete blood count (CBC) was performed with automated Sysmex, a 6 part analyzer (XN Series), and differential count was performed by a hematologist for any abnormality. Chest radiographs were assessed by the radiologist. As per ARI control programme, tachypnea was
defined as respiratory rate more than 50/minute in children aged 2 to 12 months and more than 40/minute in
children aged 12 to 60 months. Presence of tachypnea, retraction of chest, or SpO2 < 94% in room air was considered as respiratory distress. Clinical severity of the disease
was classified as pneumonia, severe pneumonia, or very severe pneumonia. The duration of hospitalization and radiological findings were noted. Thrombocytosis was con2

sidered when peripheral blood platelet count was > 500
000/mm3 . Thrombocytosis is further divided as mild if
platelet count ranges 500000 to 700000/mm3 , moderate
if ranges 700000 to 900000/mm3 , and severe if ranges
900000 to 1000000/mm3 . Extreme thrombocytosis was
defined as platelet count > 1000000/mm3 . All the patients
were classified into 2 groups on the basis of platelet count;
ie, patients with or without thrombocytosis. All the variables were compared and analyzed with SPSS version 16. Results of data analysis were expressed as numbers and percentage. Comparisons of the frequency of variables were
made using chi-square test. P value ≤ 0.05 was considered
as statistically significant.
3. Results
A total of 230 children, admitted with lower respiratory tract infection in the under study hospital, were included in the study out of which 170 (73.9%) were within the
age range of 2 to 12 months and 60 (26.1%) within the age
range of 12 to 60 months. A total of 96 (45.7%) children were
admitted with very severe pneumonia, 64 (27.82%) with severe pneumonia, and 70 (30.4%) with pneumonia (Figure
1).

Pneumonia
(30)

Very Severe
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Figure 1. Severity of Pneumonia (%)

Out of 170 infants, 80 had very severe pneumonia, 52
had severe pneumonia, and 38 developed pneumonia. Out
of 60 children in the age group of 12 to 60 months, 32 had
pneumonia, 16 had severe pneumonia, and 12 had very severe pneumonia. This clearly depicted that the severity of
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0.0008) suggesting higher morbidity in the group with
thrombocytosis (Table 3).
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pneumonia was more marked in infants than older children. Thrombocytosis was found in 122 (53%) of all the
study population with pneumonia out of which 76 (62.29%)
were infants. There was a significant association between
platelet count and severity of pneumonia (P < 0.05). Five
children had severe thrombocytosis out of which 4 had
very severe pneumonia and 1 had pneumonia. All the 4
children with very severe thrombocytosis also had very severe pneumonia. This indicated an association between
the severity of pneumonia and degree of thrombocytosis
(Table 1) (Figures 2 and 3).
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Figure 2. Relationship Between TPC and Severity of Pneumonia in the Subjects Without Thrombocytosis
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Figure 3. Relationship Between TPC and Severity of Pneumonia in the Subjects with
Thrombocytosis

Association between leukocytosis and severity of pneumonia was statistically significant (P = 0.0086). Out of
96 cases with very severe pneumonia, the total leukocyte count was 5000 to 15000/mm3 in 54 (56.2%) cases,
> 15000/mm3 in 40 (41.6%) cases, and < 5000/mm3 in 7
(2.08%) cases (Table 2 and Figure 4). The association between thrombocytosis and chest X-ray findings was statistically significant (Figure 5). Out of 12 children with pleural
effusion, 10 (83.3%) had thrombocytosis (P = 0.009). Out of
28 children with lobar pneumonia, 20 (70.14%) had thrombocytosis. Most of the children with bronchopulmonary
infiltration in chest X-ray had platelet count within normal range. There was a significant association between
the thrombocytosis and duration of hospitalization (P =
Arch Pediatr Infect Dis. 2018; 6(1):e61605.

4. Discussion
Though platelets play a vital role in antimicrobial host
defense, the exact mechanism of reactive thrombocytosis
is unknown yet. During respiratory tract infection, the
level of inflammatory cytokines increases, which heighten
the production of thrombocyte. Lower respiratory tract
infections are the leading cause of mortality in children
less than 5 years old. Mortality rate and the severity of
disease are usually high in young infants and young children. In the current study, out of 230 subjects, 170 (73.9%)
were less than 12 months. Severity of illness was more
in infancy, which was supported by other studies (12, 13).
Platelet count increases with increasing the severity of
pneumonia. In the current study, 13.9% of the children
had thrombocytopenia, 33.0% had normal thrombocyte
3
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Table 1. Relationship Between Platelet Count and Severity of Pneumonia

Thrombocytosis

TPC/mm3

Pneumonia

Severe Pneumonia

Very Severe
Pneumonia

Total Patients

Without
thrombocytosis

< 150000

18

8

6

32

With thrombocytosis

a

150000 - 490000

40

8

28

76

500000 - 700000

10

36

42

88

700000 - 900000

1

12

12

25

900000 - 1000000

1

0

4

5

> 1000000

0

0

4

4

P Valuea

< 0.001

Test of one-tailed significance.

Table 2. Relationship Between TLC and Severity of Pneumonia
TLC/mm3

Pneumonia

Severe Pneumonia

Very Severe
Pneumonia

< 5000

3

2

2

7

5 - 15000

49

52

54

155

> 15000

18

10

40

68

Total

70

64

96

230

a

P valuea

Total Patients

0.0086

Test of one-tailed significance.

Table 3. Relationship Between Platelet Count and Duration of Hospital Stay

TPC

Duration of Hospital Stay (Day)
>3

>6

Without thrombocytosis

33

46

23

6

108

With thrombocytosis

22

35

49

16

122

a

P Valuea

> 10
0.0008

Test of one-tailed significance.

count, and 53% had thrombocytosis. Out of 122 children
with thrombocytosis, 72.13% had mild thrombocytosis, and
moderate thrombocytosis was found in 20.4% of the subjects. Severe and very severe thrombocytosis were found in
4.09% and 3.2% of the children, respectively. Other studies
showed findings similar to those of the current study (14,
15). They showed that 48% of the admitted children with
lower respiratory tract infection had thrombocyte count
> 500000/mm3 . The critically ill children had more severe thrombocytosis. Unsal et al., concluded that the symptoms were more severe in patients with thrombocytosis,
compared with the ones with normal thrombocyte count
(16). In the current study, out of 230 cases, 5.38% had total leukocyte count < 5000/mm3 ; however, it was 5000 to
15000/mm3 in 67.39% of the subjects and > 15000/mm3 in
29.56% of them. The results were in agreement with a study
by Purcell et al. (17). All 6 children with severe and very se-

4

>9

Total Patients

vere thrombocytosis also had leukocytosis (> 15000/mm3 ),
which suggested a significant association between leukocytosis and thrombocytosis (P < 0.001). A study by Mirsaeidi et al., found significant association between thrombocytosis and the 30-day mortality, but no association between leukocytosis and the 30-day mortality in children.
They suggested that thrombocytosis was a better prognostic indicator than leukocytosis. They also found a significant association between high thrombocyte count and
pleural effusion (18).
In the current study, the duration of hospital stay
showed a significant association with thrombocytosis (P
= 0.008), which was similar to the results of the study by
Srineevasa et al. (19). They opined an association between
thrombocytosis and very severe pneumonia as well as prolonged hospitalization, which was similar to the results of
the current study (19). The current study found that the
Arch Pediatr Infect Dis. 2018; 6(1):e61605.
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majority of the cases with radiological evidence of pneumonia or pleural effusion also developed thrombocytosis,
which was similar to the results of the study by Prina et al.
(20). They concluded an association between thrombocytosis in patients with the community-acquired pneumonia
and pleural effusion, empyema, and poor outcome (20).
In agreement with other studies, the current study concluded that thrombocytosis was a useful indicator for the
severity of the disease and complications in children with
lower respiratory tract infection. Small sample size was a
limitation of the current study, and the results should be
validated in a larger cohort.
4.1. Conclusion
Increased thrombocyte count was commonly associated with pneumonia in children. Children with thrombocytosis usually develop severe illness and complications resulting in prolonged hospital stay. Degree of thrombocytosis is directly correlated with severity of illness. Thrombocyte count may be considered as a simple and useful tool to
assess priority in patients in the developing countries such
as India.
Footnote
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