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Abstract
AIM
To determine the true prevalence of thrombocytosis 
in children less than 2 years of age with bronchiolitis, 
its association with risk factors, disease severity and 
thromboembolic complications.

METHODS
A retrospective observational medical chart review 
of 305 infants aged two years or less hospitalized for 
bronchiolitis. Clinical outcomes included disease severity, 
duration of hospital stay, admission to pediatric intensive 
care unit, or death. They also included complications 
of thrombocytosis, including thromboembolic complica
tions such as cerebrovascular accident, acute coronary 
syndrome, deep venous thrombosis, pulmonary embolus, 
mesenteric thrombosis and arterial thrombosis and 
also hemorrhagic complications such as bleeding (spon
taneous hemorrhage in the skin, mucous membranes, 
gastrointestinal, respiratory, or genitourinary tracts).
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RESULTS
The median age was 4.7 mo and 179 were males 
(59%). Respiratory syncytial virus was isolated in 268 
(84%), adenovirus in 23 (7%) and influenza virus A or 
B in 13 (4%). Thrombocytosis (platelet count > 500 × 
109/L) occurred in 88 (29%; 95%CI: 24%-34%), more 
commonly in younger infants with the platelet count 
declining with age. There was no significant association 
with the duration of illness, temperature on admission, 
white blood cell count, serum C-reactive protein con
centration, length of hospital stay or admission to the 
intensive care unit. No death, thrombotic or hemorrhagic 
events occurred. 

CONCLUSION
Thrombocytosis is common in children under two years 
of age admitted with bronchiolitis. It is not associated 
with disease severity or thromboembolic complications.

Key words: Hospitalization; Bronchiolitis; Platelet count; 
Thrombocytosis; Infant; Virus diseases

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: This is as a retrospective observational study 
of platelet counts in 305 infants aged two years or less 
who were hospitalized for bronchiolitis. Thrombocytosis 
(platelet count > 500 × 109/L) was frequent, occurring 
in 88 (29%; 95%CI: 24%-34%), more commonly in 
younger infants with the platelet count declining with 
age. There was no significant association with the 
duration of illness, temperature on admission, white 
blood cell count, serum C-reactive protein concentration, 
length of hospital stay, admission to the intensive care 
unit, death, thrombotic or hemorrhagic complications. 

Al Shibli A, Alkuwaiti N, Hamie M, Abukhater D, Noureddin MB, 
Amri A, Al Kaabi S, Al Kaabi A, Harbi M, Narchi H. Significance 
of platelet count in children admitted with bronchiolitis. World J 
Clin Pediatr 2017; 6(2): 118-123  Available from: URL: http://
www.wjgnet.com/2219-2808/full/v6/i2/118.htm  DOI: http://
dx.doi.org/10.5409/wjcp.v6.i2.118

INTRODUCTION
Bronchiolitis is a common viral infection in young children, 
usually caused by respiratory syncytial virus (RSV), 
adenovirus infections or influenza. Thrombocytosis is 
uncommon and its incidence and etiology are age-depen
dent[1]. It is rare in childhood, especially the primary form, 
which is of hemopoietic nature. More common is the 
secondary form or reactive thrombocytosis, which is often 
asymptomatic, transient, occurring during the course of 
a viral infectious illness, mainly respiratory, and it is often 
considered to be an acute phase reactant response to 
cytokines production during the infection. Other causes 
of reactive thrombocytosis include inflammation, anemia, 

hypoxia and some medications[2-6]. Cytokines [interleukins 
(IL)-6, IL-8, IL-11] and thrombopoietin have been 
implicated it its pathogenesis[7,8]. 

Thrombocytosis has only occasionally been reported 
in viral bronchiolitis with a prevalence ranging from as 
low as 8.4% up to 38.6%, with higher platelet counts 
observed in RSV positive infections[9,10]. This has led 
to the suggestion that RSV infection should strongly 
be suspected when thrombocytosis occurs in a child 
with a respiratory infection[11,12]. Although platelets play 
an important role in anti-microbial host defense, in the 
induction of inflammation and tissue repair, the significance 
of thrombocytosis during an infection is not fully clarified, 
as it may be caused by both disease aggressiveness 
and a higher capacity for host defense. For example, 
in adult patients hospitalized for community- acquired 
pneumonia, a high platelet count, is associated with 
a significant increase risk of mortality[13]. Likewise, in 
children with human immunodeficiency virus infection, 
thrombocytosis correlates with severe disease[14]. 

Reactive thrombocytosis in children is usually benign 
and does not cause thromboembolic or hemorrhagic 
complications, except if it occurs secondary to splenec
tomy or if there is underlying disease with additional 
thrombotic risk factors such as thalassemia[15,16] especially 
when complicated by cardiomyopathy, diabetes, hepa
topathy and portal hypertension[17]. Neonatal throm
bocytosis carries a higher thrombo-embolic risk in the 
presence of risk factors like maternal diabetes and 
antiphospholipid syndrome, septicemia, intrauterine 
growth retardation or in the presence of cyanotic cardiac 
malformation[18]. 

None of the few reports of thrombocytosis in children 
with bronchiolitis has looked at its association with 
risk factors, disease severity or thromboembolic com
plications. We therefore undertook this study to ascertain 
the prevalence of thrombocytosis in a cohort of children 
with bronchiolitis admitted to a general pediatric ward 
and analyze the risk factors associated with it. We also 
looked for thromboembolic complications and analyzed 
if elevated platelet count was associated with, and 
therefore a marker of bronchiolitis severity.

MATERIALS AND METHODS
The study was a retrospective observational medical 
chart review of all infants aged two years or less who 
were hospitalized for bronchiolitis in the pediatric 
departments of Tawam hospital from 1st November 2008 
to 30th June 2012. Indications for admission included 
worsening of the respiratory status, decreased oral 
intake, requirement for oxygen or parenteral therapy. 
The diagnosis of bronchiolitis was clinical and was made 
by the physician on admission based on the presence of 
an upper respiratory tract infection (either by history or 
by cough or rhinorrhea on physical examination), tachy
pnea, hypoxia, cough, subcostal or intercostal retractions, 
nasal flaring, grunting, with wheezing and/or crackles on 
auscultation. The management of admitted children was 



120 May 8, 2017|Volume 6|Issue 2|WJCP|www.wjgnet.com

left to the discretion of the attending physician.
Excluded from the study were children with a bacterial 

co-infection, chronic disease, immune deficiencies, 
splenectomy, congenital cyanotic heart disease with 
polycythemia, presence of intravascular lines, treatment 
with medications associated with thrombocytosis, or with 
a personal or family history of thrombophilia.

Data for each infant were extracted through review of 
emergency department case files and admission notes. 
Demographic data (gender, age, weight at birth, and 
gestational age), duration of illness before admission and 
clinical features at the time of admission including basic 
observations were recorded. Maximal temperature was 
defined as the highest rectal temperature recorded in 
the emergency department or at the time of admission 
to the pediatric department and fever was defined as a 
temperature > 38 ℃. Nasopharyngeal aspirates were 
obtained on admission and sent for enzyme-linked im
munoassay rapid antigen detection of RSV (Tru RSV®, 
Meridian Bioscience, INC), and adenovirus, influenza A and 
B, parainfluenza 1, 2 and 3 viruses (LIGHT DIAGNOSTICS™  
SimulFluor® Respiratory Screen, EMD Millipore). Platelet 
count was measured by CELL - DYN Sapphire (Abbot). 
Thrombocytosis was defined as a platelet count of more 
than 500 × 109/L. Counts of > 500 and ≤ 700 × 109/L 
were considered mild thrombocytosis, levels of > 700 
and ≤ 900 × 109/L as moderate thrombocytosis, and 
levels of > 900 × 109/L as severe thrombocytosis[9]. For 
the purpose of the study only the first platelet count 
taken upon admission was used. Serum C-reactive 
protein (CRP) was measured with the Beckman Coulter 
DXB-800, with values < 8 mg/L defined as normal. 

Clinical outcomes included disease severity as judged 
by duration of hospital stay, admission to pediatric 
intensive care unit (PICU), or death. They also included 
complications of thrombocytosis, including thromboem
bolic complications such as cerebrovascular accident, 
acute coronary syndrome, deep venous thrombosis, 
pulmonary embolus, mesenteric thrombosis and arterial 
thrombosis[19-21] and also hemorrhagic complications such 
as bleeding (spontaneous hemorrhage in the skin, mucous 
membranes, gastrointestinal, respiratory, or genitourinary 
tracts).

Statistical analysis
The prevalence of thrombocytosis was calculated with 
95% confidence intervals (CI). Proportions were com
pared with the χ2 test, or the Fisher exact test if the 
number of observations was less than 5. The Student 
t-test was used to compare the means of Normally 
distributed variables between two groups. Analysis of 
variance was used to compare the means of normally 
distributed continuous variables amongst more than 2 
groups, with Bonferroni adjustment for multiple com
parisons. The odds and odds ratio of the association of 
thrombocytosis with the type and number of isolated 
viruses were calculated with 95%CI. For all statistical 
analyses, a 2-tailed P value was considered statistically 

significant if < 0.05.

Ethical approval
Approval was granted by the Institutional Review Board 
(IRB 296/13) and the requirement for consent was 
waived as it was a retrospective study and patient anony
mity was preserved.

RESULTS
Descriptive
During the study period there were 305 children admitted 
for acute bronchiolitis (n = 179 males, 59%). Their 
median age was 4.7 mo (mean ± SD 6.5 ± 0.2 mo, 
range 7 d to 1.9 years) and 49 (18%) were born preterm 
(< 38 completed weeks of gestation) with a median 
gestational age 40 of weeks (mean 39, range 23 to 42 
wk) and a median birth weight of 3000 g (median 2.9, 
range 870 to 4600 g). The median duration of symptoms 
prior to admission was three days (mean ± SD 2.8 ± 1.2, 
range 0 to 6 d) and 203 children (68%) were febrile on 
presentation. Mild to moderate dehydration was present 
in 131 children (43%). 

Virology studies were performed on all. Infection with 
a single virus occurred in 291 children (95%). RSV was 
isolated in 255 children (84%), adenovirus in 23 (7%) 
and influenza virus A or B in 13 (4%). Co-infection of 
RSV infection with adenovirus occurred in 8 (3%) and 
with influenza in six (2%).

The mean ± SD platelet count was 431 ± 141 × 109/L 
(median 421 × 109/L and range 51 to 1000 × 109/L). 
The platelet count was normal in 213 children (70%). 
Thrombocytosis occurred in 88 children (prevalence 
29%; 95%CI 24% to 34%) and it was mild in 78 
children (89%), moderate in 9 (10%) and severe in one 
(1%). The mean ± SD of blood white cell count were 3.4 
± 1.0 × 109/L and for serum CRP 1.4 ± 1.2 mg/L.

Forty children (1.3%) required admission to PICU: 
25 (63%) required continuous positive airway pressure, 
mechanical ventilation was required in nine (22%) and 
six children (15%) only required additional oxygen 
administration. No death occurred. The mean ± SD 
duration of hospital stay was 4.2 ± 5.2 d (median 3, 
range 1 to 54 d). No thrombotic or hemorrhagic events 
were observed and no treatment for thrombocytosis was 
initiated for any of the affected children. 

Analysis
Thrombocytosis occurred significantly more commonly 
in younger infants (mean age 4.8 mo) (Table 1). The 
platelet level significantly declined with advancing age 
(Figure 1) with a slope of -8.9 in a linear regression 
model (P < 0.001) resulting in a decrease of approxi
mately 9 × 109/L in the platelet count for each month of 
increase in age.

There was no significant difference in platelet count 
between genders, history of prematurity, duration of 
illness prior to admission, temperature on admission, 
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blood white blood cell count or serum CRP concentration 
(Table 1). No association with dehydration was observed 
(P = 0.06). The severity of thrombocytosis was not 
significantly associated with disease severity as judged 
by length of hospital stay or admission to the pediatric 
intensive care unit (Table 2).

There was no significant difference in platelet count 
amongst the viruses identified in nasopharyngeal aspi
rates (Table 1), nor between infection with a single or 
more viruses (Table 3). Similarly, no significant difference 
in the prevalence of thrombocytosis (P = 0.5) was found 
between the children with RSV-positive infection (39%) 
and all those who were RSV-negative (41%). 

DISCUSSION
The prevalence of thrombocytosis in children under 
the age of two years admitted for bronchiolitis was 
29% (95%CI: 24%-34%). This contrasts sharply with 
a reported prevalence of 8% in a previous report[11]. 
The reason might be that the previous study included 
all respiratory infections, including measles infection, 
and not only bronchiolitis. In addition, as older children 
(up to nine years) were enrolled in that review, the 
lower prevalence of thrombocytosis is not surprising 
because it occurs less commonly in older children[1,22,23]. 
Another study reported a much higher prevalence (38%) 
of thrombocytosis in infants with bronchiolitis, but it 
enrolled only infants younger than four months where 
thrombocytosis is more prevalent[12]. We confirms the 
findings of previous reports that thrombocytosis in children 
with bronchiolitis is more common in the very young and 
declines steadily with age[22,23]. 

Although it is known that reactive thrombocytosis 

during childhood infections peaks during the second week 
of the illness[24], we deliberately chose to examine the 
platelet count on admission because the great majority of 
children with bronchiolitis are likely to be asymptomatic or 
discharged from hospital during the second week of the 
infection. We found no association of thrombocytosis with 
the duration of illness prior to admission, perhaps because 
platelet counts are often higher in patients with long 
duration of illness prior to admission[4] and children are 
usually admitted early in the course of bronchiolitis. We 
acknowledge, however, that firm conclusions regarding 
the timing of thrombocytosis in bronchiolitis cannot be 
drawn because only one platelet value was recorded in 
each patient and there were no serial measurements. 
Our findings corroborate previous reports, which showed 
that the secondary thrombocytosis is common and occurs 
early in RSV infection[11]. 

In our study, thrombocytosis occurred less commonly 
in RSV infections compared to other viruses. This con
trasts with the results of a previous study which found 
it more common in RSV infections and even suggested 
that thrombocytosis should be considered as an early 
laboratory marker of RSV infection in childhood; however 
it included not only bronchiolitis, but all types of respiratory 
infections, including measles, and also enrolled much 
older children, up to 9 years of age[11,15]. Another report 
found a higher prevalence of thrombocytosis in RSV 
positive compared to RSV negative infections; however, 
the enrolled children were much younger, under four 
months of age, and no comparison with other viruses 
was performed[12]. Another possible explanation for the 
different results obtained in our study is that, unlike viral 
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Figure 1  Platelet count by age in 305 children admitted with bronchiolitis. 
Linear regression coefficient = -8.9 (P < 0.001).

No. of virus 
isolated

Total Thrombocytosis 
n  (%)

Odds OR (95%CI) P  value

One 291 82 (28) 0.4     1.0 (reference) 0.2
Two   14   6 (43)   0.75 1.9 (0.6-5.7)

n: Number of infants; OR: Odds ratio; CI: Confidence intervals.

Table 2  Thrombocytosis (platelet count > 500 × 109/L) 
and number of pathogenic viruses identified on nasopharyngeal 
aspirates of 305 children with bronchiolitis

Platelet count (× 
109/L) n  (%) or 

mean ± SD

P value

> 500 < 500
Children 217 (71) 88 (29)
Age (mo)  7.3 ± 5.8 4.8 ± 4.1 < 0.0011

Males 132 (74) 47 (26) 0.22

Born < 38 wk gestation   32 (65) 17 (35) 0.32

Duration of illness before admission (d)  2.9 ± 1.2 2.7 ± 1.4 0.31

Fever (> 38 ℃) on admission 148 (73) 55 (27) 0.32

Blood white cell count (× 109/L)  3.5 ± 1.1 3.2 ± 0.5 0.81

Nasopharyngeal aspirate isolate
RSV 189 (74) 66 (26)
Adenovirus   13 (57) 10 (43)
Influenza     6 (46)   7 (54)  0.09
RSV + Adenovirus     5 (62)   3 (38)
RSV + Influenza     3 (50)   3 (50)
Serum CRP (mg/L)  1.4 ± 1.3 1.5 ± 1.2 0.51

Duration of hospitalization (d)     4 ± 5.5 4.4 ± 4.2 0.61

Admitted to intensive care   25 (62) 15 (37) 0.22

Table 1  Characteristics of 305 children admitted with 
bronchiolitis

1t-test; 2χ 2 test or Fisher exact test if number < 5. n: Number of infants; SD: 
Standard deviation; RSV: Respiratory syncytial virus; CRP: C-reactive protein.
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culture and polymerase chain reaction, the rapid antigen 
detection method that we have used does not have high 
sensitivity for the detection of viruses other than RSV and 
influenza. 

Unlike earlier reports, thrombocytosis on admission 
was not associated with the severity of inflammation 
which we defined as the presence of fever, leukocytosis 
or elevated serum CRP level. It has already been esta
blished that, in the first week of acute infections, serum 
CRP, IL-6 and thrombopoeitin levels start to rise while 
the platelet count is still normal. The platelet count peaks 
later, in the second and third weeks when CRP and IL-6 
levels are decreasing[8]. This, however, does not explain 
our findings because all admissions for bronchiolitis 
occurred within one week of the onset of symptoms, 
when fever and serum CRP are expected to be still 
elevated and the platelet count have not yet started to 
rise. The exact explanation for that discrepancy remains 
therefore elusive. 

We did not find that disease severity, as defined by 
length of hospital stay or admission to the intensive care 
unit, was associated with the presence of thrombocytosis 
nor its severity. This is in contrast with a previous report 
that found thrombocytosis to predict mortality, but the 
cause for the difference is likely to be that, unlike our 
study in children with viral bronchiolitis, it had enrolled 
elderly adults with community-acquired pneumonia 
presumably of bacterial origin[19]. 

The absence of thromboembolic or hemorrhagic com
plications observed in our study confirms previous reports 
of reactive thrombocytosis[25,26]. In accordance with 
published guidelines, no treatment for thrombocytosis 
was initiated for any of the children in this study as none 
had intravascular lines, or congenital cyanotic heart 
disease associated with thrombosis, or medications 
associated with thrombocytosis, or a personal or a family 
history of thrombophilia[3,27]. 

The study has some limitations. The bronchiolitis 
score was not used as an index of disease severity, nor 
was the platelet count measured serially throughout the 
stay in hospital. Similarly, cytokines and thrombopoietin 
measurements were not performed. These limitations 
should be addressed in future studies.

In conclusion, secondary thrombocytosis is common 
in children under two years of age admitted with bron
chiolitis, affecting 29% of them. It is not associated with 
a severe course for bronchiolitis or with thromboembolic 
complications. 
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Applications
Thrombocytosis is common in children under two years of age admitted with 
bronchiolitis. It is not associated with disease severity or thromboembolic 
complications.

Terminology
Thrombocytosis is defined as a platelet count of more than 500 × 109/L. Counts 
of > 500 and ≤ 700 × 109/L are considered mild thrombocytosis, levels of > 
700 and ≤ 900 × 109/L as moderate thrombocytosis, and levels of > 900 × 
109/L as severe thrombocytosis. 

Peer-review
The article is well written and interesting. 
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