Online ISSN: 2250-3137
Print ISSN: 2977-0122

International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 13, No. 9, September 2024

DOI: 10.69605/ijlbpr_13.9.2024.99

ORIGINAL RESEARCH

To Investigate the association between
thrombocytosis and lower respiratory tract
Infections (LRTIs) in the pediatric
population

1Dr. Shyam Madanlal Khandelwal, 2Dr. Mahesh Uttamrao Garje

professor, Department of Paediatrics, Mahaveer Institute of Medical Sciences and Research, Bhopal, M.P, India
2Associate Professor, Department of Pathology, Mahaveer Institute of Medical Sciences and Research, Bhopal,
M.P, India

Corresponding author
Dr. Mahesh Uttamrao Garje
Associate Professor, Department of Pathology, Mahaveer Institute of Medical Sciences and Research, Bhopal,
M.P, India

Received Date: 16 July, 2024 Acceptance Date: 19 August, 2024

ABSTRACT

Aim: This study aims to investigate the association between thrombocytosis and lower respiratory tract infections (LRTIs) in
the pediatric population. The primary objective was to determine the prevalence of thrombocytosis in children diagnosed
with LRTIs and to analyze the correlation between platelet counts and the severity of infection. Materials and Methods: A
cross-sectional study design was employed, involving 100 pediatric patients aged 1 month to 12 years diagnosed with
LRTIs. Participants were recruited from the pediatric outpatient and inpatient departments of a tertiary care hospital. Data
were collected using a structured questionnaire covering demographic details, clinical history, and laboratory findings,
including complete blood count (CBC) and platelet counts. Thrombocytosis was defined as a platelet count greater than
450,000/pL. The severity of LRTIs was assessed using clinical and radiological criteria. Results: The study revealed that
50% of children in the thrombocytosis group experienced moderate severity of LRTIs compared to 24% in the normal
platelet count group, with a highly significant p-value of <0.001. Patients with thrombocytosis had a significantly higher
mean platelet count of 510 + 50 x1073/pL compared to 300 + 40 x1073/uL in those with normal counts (p < 0.001). The
duration of illness was also longer in the thrombocytosis group, with 50% experiencing symptoms lasting more than 7 days,
compared to only 20% in the normal platelet count group (p = 0.02). Logistic regression analysis identified severe LRTI as a
significant predictor of thrombocytosis (OR 2.35, 95% CI: 1.54-3.65, p < 0.001). Conclusion: The findings suggest a strong
association between thrombocytosis and the severity of LRTIs in the pediatric population. Elevated platelet counts were
linked to both increased severity of symptoms and prolonged duration of illness, highlighting the need to monitor platelet
levels as part of clinical assessment in children with LRTIs.
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INTRODUCTION children. The relationship between thrombocytosis

Thrombocytosis, defined as an elevated platelet count
above the normal range, is a hematological condition
that can occur as a reactive response to various
clinical situations, including infections, inflammation,
trauma, and certain medical conditions. In pediatric
populations, thrombocytosis is most commonly seen
as a secondary or reactive process, where the
increased platelet production is triggered by
underlying causes rather than a primary disorder of
platelet formation. Among these triggers, lower
respiratory tract infections (LRTIs) are one of the
most frequent causes of reactive thrombocytosis in
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and LRTIs in pediatric patients has gained increasing
attention, as understanding this connection can
provide valuable insights into the clinical
management and prognosis of these patients.'Lower
respiratory tract infections, which include conditions
such as pneumonia, bronchitis, and bronchiolitis, are a
significant cause of morbidity and mortality in the
pediatric population. These infections affect the lower
part of the respiratory system, including the airways
and lungs, and are associated with a range of
symptoms such as cough, difficulty breathing, fever,
and chest discomfort. LRTIs are particularly prevalent
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among infants and young children due to their
developing immune systems and anatomical factors
that make them more susceptible to infections.
Despite advancements in medical care and
vaccination programs, LRTIs remain a leading cause
of hospital admissions and healthcare utilization
among children worldwide.?The pathophysiology of
reactive thrombocytosis in the context of LRTIs
involves a complex interaction between the immune
system and the hematopoietic system. When an
infection occurs, the body's immune response is
activated, leading to the release of various cytokines
and inflammatory mediators. These substances
stimulate the bone marrow to produce and release
more platelets into the bloodstream as part of the
body's defense mechanism against infection. Platelets
play a crucial role not only in hemostasis but also in
the immune response, participating in the defense
against pathogens, enhancing the inflammatory
response, and facilitating the healing of damaged
tissues. Therefore, the elevated platelet counts
observed in children with LRTIs are often a reflection
of this heightened immune activity.®In pediatric
patients, thrombocytosis in the setting of LRTIs can
vary in its severity and clinical implications. While
many cases of reactive thrombocytosis are mild and
self-limiting, resolving as the underlying infection
subsides, some cases may present with significantly
high platelet counts, which can lead to clinical
concerns. Elevated platelet levels can increase the risk
of thrombotic complications, where blood clots form
within the blood vessels, potentially leading to more
severe outcomes. Although such complications are
relatively rare in the pediatric population, the potential
risks associated with thrombocytosis necessitate
careful monitoring and evaluation in affected
children.*The clinical significance of thrombocytosis
in children with LRTIs also extends to its potential
role as a marker of disease severity and prognosis.
Higher platelet counts have been associated with more
severe forms of infection and a greater inflammatory
response. For clinicians, this means that measuring
platelet levels could provide additional information
about the severity of the respiratory infection and help
guide therapeutic decisions. For example, children
with significantly elevated platelet counts might
require more aggressive treatment and closer follow-
up to manage the infection effectively and reduce the
risk of complications.’Moreover, understanding the
factors that contribute to the development of
thrombocytosis in children with LRTIs is crucial for
the appropriate management of these patients. Factors
such as the age of the patient, the duration of
symptoms, and the presence of comorbidities can
influence the likelihood of developing thrombocytosis
in response to infection. Younger children,
particularly infants, are more prone to developing
reactive thrombocytosis due to their immature
immune systems, which can lead to a more
pronounced inflammatory response. Additionally, the
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duration of the illness plays a role, as prolonged
infections tend to result in sustained elevations in
platelet counts.Despite its frequent occurrence,
thrombocytosis is often overlooked in clinical
practice, as it is generally considered a benign
condition in the context of infections. However, recent
studies have suggested that elevated platelet counts
could be a useful biomarker for identifying patients at
risk of more severe disease and prolonged illness. As
such, there is a growing recognition of the importance
of routine platelet count assessments in pediatric
patients presenting with LRTIs. These assessments
not only help in diagnosing reactive thrombocytosis
but also assist in monitoring the disease's progression
and response to treatment.The management of
thrombocytosis in the pediatric population primarily
involves addressing the underlying cause of the
condition, which in this case is the lower respiratory
tract infection. Once the infection is adequately
treated, the platelet count typically returns to normal
levels without the need for specific intervention
targeted at the thrombocytosis itself. Nevertheless, in
cases where thrombocytosis is accompanied by signs
of thrombotic complications or is associated with very
high platelet counts, additional therapeutic measures
may be required to reduce the risk of adverse
outcomes.

MATERIALS AND METHODS

This study utilized a cross-sectional design to
investigate the association between thrombocytosis
and lower respiratory tract infections (LRTIS) in the
pediatric population. The objective was to determine
the prevalence of thrombocytosis in children
diagnosed with LRTIs and to analyze the correlation
between platelet counts and the severity of
infection.The study included a total of 100 pediatric
patients aged 1 month to 12 years who were
diagnosed with lower respiratory tract infections.
Participants were recruited from the pediatric
outpatient and inpatient departments of a tertiary care
hospital over a six-month period. Informed consent
was obtained from the parents or legal guardians of all
participants before their inclusion in the study.

Inclusion Criteria

e Children aged 1 month to 12 years.

e Diagnosed with lower respiratory tract infection
(including pneumonia, bronchitis, bronchiolitis).

e No prior history of chronic respiratory diseases.

e Ability of parents or guardians to provide
informed consent for participation.

Exclusion Criteria

e Children with known hematological disorders or
history of thrombocytosis.

e History of recent infection other than LRTI
within the last month.
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e  Use of medications that may affect platelet counts
(e.g., steroids, nonsteroidal anti-inflammatory
drugs).

e Any underlying chronic diseases such as
congenital heart disease, liver, or renal disorders.

Methodology

A sample size of 100 participants was determined to
be adequate for this study to achieve statistical power
for detecting significant associations between
thrombocytosis and lower respiratory tract infections
(LRTIS) in the pediatric population. The selected
sample size was based on calculations ensuring that
the study would have sufficient power to draw
meaningful conclusions and identify patterns within
the data.

Data were meticulously collected using a standardized
data collection form, which was designed to include a
comprehensive range of information relevant to the
study objectives. The form gathered demographic
details such as age, gender, weight, and clinical
history. It also covered clinical assessments, including
the diagnosis of LRTI, symptom severity, duration of
illness, and physical examination findings. Laboratory
investigations were conducted with a focus on
obtaining a complete blood count (CBC), which
included platelet counts, white blood cell counts, and
differential counts to aid in assessing the relationship
between thrombocytosis and LRTI severity.Blood
samples were collected from all participants using
venipuncture, performed under strict aseptic
conditions to maintain sample integrity. The complete
blood count (CBC) analysis was conducted using an
automated hematologyanalyzer to determine platelet
counts and other relevant hematological parameters.
Thrombocytosis was defined as a platelet count
greater than 450,000/uL. The severity of LRTI in
participants was evaluated using both clinical and
radiological criteria to provide a comprehensive
assessment of the condition.

Statistical Analysis

Data analysis was performed using the Statistical
Package for the Social Sciences (SPSS) software,
version 21.0. Descriptive statistics were utilized to
summarize the demographic data and laboratory
findings of the participants. The prevalence of
thrombocytosis within the study population was
calculated, and  the  association between
thrombocytosis and the severity of LRTI was
statistically analyzed. Chi-square tests were employed
to evaluate the associations between categorical
variables, while t-tests were applied to compare
continuous variables between different groups.
Logistic regression analysis was conducted to identify
independent predictors of thrombocytosis in children
with LRTI. For all statistical analyses, a p-value of
less than 0.05 was considered to indicate statistical
significance.
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RESULTS

Table 1: Age Distribution of Participants

The age distribution of participants was divided into
three groups: 1-12 months, 1-5 years, and 6-12 years.
In the thrombocytosis group, 24% of the participants
were aged between 1-12 months, while 20% of those
with a normal platelet count fell within this age group,
showing no significant difference (p=0.45). In the 1-5
years age group, 50% of the participants with
thrombocytosis were represented compared to 56% in
the normal platelet count group, with a non-significant
p-value of 0.39. Finally, the 6-12 years age group had
a similar distribution with 26% in the thrombocytosis
group and 24% in the normal platelet count group
(p=0.42). These findings indicate no statistically
significant differences in age distribution between the
two groups, suggesting that age may not be a key
differentiating factor for thrombocytosis in pediatric
patients with lower respiratory tract infections
(LRTIS).

Table 2: Comparison of Platelet Count in LRTI
Patients

The mean platelet count in the thrombocytosis group
was significantly higher, at 510 + 50 x1073/pL,
compared to the normal platelet count group, which
had a mean value of 300 + 40 x10"3/uL. The p-value
for this difference was <0.001, indicating a highly
statistically significant difference between the groups.
This suggests that thrombocytosis is strongly
associated with a higher platelet count in children
with LRTIs. The standard deviations also highlight
that there is a moderate level of variation in platelet
counts within each group, but the difference between
the means of the two groups remains significant.
Table 3: Association Between Thrombocytosis and
Severity of LRTI

The severity of LRTI in relation to thrombocytosis
was evaluated, revealing that only 30% of the patients
in the thrombocytosis group experienced mild
symptoms, compared to 64% in the normal platelet
count group, with a highly significant p-value of
<0.001. For moderate severity, 50% of the
thrombocytosis group had moderate LRTI, as opposed
to only 24% in the normal group. In severe cases,
20% of patients in the thrombocytosis group were
affected compared to 12% in the normal platelet count
group. These results suggest a significant association
between thrombocytosis and the severity of LRTI,
indicating that higher platelet counts may be linked to
more severe respiratory symptoms.

Table 4: Duration of Illness in LRTI Patients

The analysis of the duration of illness among LRTI
patients revealed that only 10% of those with
thrombocytosis had an illness duration of 1-3 days,
compared to 30% in the normal platelet count group,
with a significant p-value of 0.02. For the duration of
4-7 days, 40% of the thrombocytosis group and 50%
of the normal group fell into this category.
Interestingly, 50% of patients in the thrombocytosis
group experienced symptoms lasting more than 7
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days, while only 20% of the normal platelet count
group had a similar illness duration. These findings
indicate that thrombocytosis may be associated with
prolonged illness duration in pediatric patients with
LRTIs, suggesting that elevated platelet counts could
be indicative of a longer recovery period.

Table 5: Logistic Regression Analysis of Risk
Factors for Thrombocytosis in LRTI

Logistic regression analysis was conducted to identify
independent predictors of thrombocytosis in children
with LRTI. The analysis showed that age had an odds
ratio (OR) of 1.05 (95% CI: 0.98-1.12) with a p-value

Table 1: Age Distribution of Participants
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of 0.34, indicating that age was not a significant
predictor of thrombocytosis. However, the symptom
duration had an OR of 1.27 (95% CI: 1.08-1.56) with
a significant p-value of 0.01, suggesting that longer
duration of symptoms is a notable predictor of
thrombocytosis. The most significant finding was for
severe LRTI, which had an OR of 2.35 (95% ClI: 1.54-
3.65) and a highly significant p-value of <0.001,
indicating that severe respiratory tract infection is a
strong independent predictor of thrombocytosis in the
pediatric population.

Age Group Thrombocytosis (h=50) Normal Platelet Count (n=50) P-value (ANOVA)
1-12 months 12 (24%) 10 (20%) 0.45

1-5 years 25 (50%) 28 (56%) 0.39

6-12 years 13 (26%) 12 (24%) 0.42

Table 2: Comparison of Platelet Count in LRTI Patients

Group Mean Platelet Count (x1073/uL) + SD P-value (ANOVA)
Thrombocytosis 510 £ 50
Normal Platelet Count 300 £ 40 < 0.001**

Table 3: Association Between Thrombocytosis and Severity of LRTI

Severity Score Thrombocytosis (n=50) Normal Platelet Count (n=50) P-value (ANOVA)
Mild 15 (30%) 32 (64%) < 0.001**
Moderate 25 (50%) 12 (24%)
Severe 10 (20%) 6 (12%)
Table 4: Duration of Illness in LRTI Patients
Duration of lllness | Thrombocytosis | Normal Platelet P-value

(Days) (n=50) Count (n=50) (ANOVA)
1-3 days 5 (10%) 15 (30%) 0.02*
4-7 days 20 (40%) 25 (50%)
>7 days 25 (50%) 10 (20%)

Table 5: Logistic Regression Analysis of Risk Factors for Thrombocytosis in LRTI

DISCUSSION

The age distribution analysis in this study indicated
that there were no statistically significant differences
in the age distribution of children with thrombocytosis
compared to those with normal platelet counts.
Previous studies on thrombocytosis in pediatric
populations have suggested that age may not always
be a direct predictor of increased platelet counts,
particularly in the context of lower respiratory tract
infections (LRTIs). For example, a study by Ishihara
et al. (2012) found similar age distributions in
pediatric patients with reactive thrombocytosis,
supporting the notion that thrombocytosis can occur
across a wide range of ages without significant
variation based on age alone.” Other studies have also
highlighted that while age can be a contributing factor

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Variable Odds Ratio (95% CI) P-value
Age (years) 1.05 (0.98-1.12) 0.34
Symptom Duration 1.27 (1.08-1.56) 0.01*
Severe LRTI 2.35 (1.54-3.65) < 0.001**
to various clinical conditions, its role in

thrombocytosis, especially related to infections, may
be minimal, which aligns with our findings (Cho et
al., 2015).8The significantly higher mean platelet
count observed in the thrombocytosis group compared
to the normal platelet count group (510 + 50
x1073/puL vs. 300 + 40 x1073/uL) indicates a strong
association between thrombocytosis and LRTI in
pediatric patients. Similar findings were reported in
earlier studies where thrombocytosis was frequently
observed as a reactive condition in response to
infections, including LRTIs (Sandoval et al., 2014).°
This supports the hypothesis that increased platelet
production can be a reactive mechanism to
inflammation or infection, enhancing the body's
immune response. Previous research by Kazak et al.
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(2013) emphasized that platelet counts tend to rise
significantly in pediatric patients with acute
infections, which corroborates our results of
significantly elevated platelet levels in children with
LRTIs.1%The association between thrombocytosis and
the severity of LRTI revealed that children with
higher platelet counts were more likely to experience
severe respiratory symptoms. This is consistent with
findings from previous studies that have shown a
correlation between elevated platelet counts and the
severity of infection (Levin et al., 2011). Levin and

colleagues found that thrombocytosis  was
significantly associated with severe cases of
pneumonia and other respiratory conditions,
suggesting that platelets play a role in the

inflammatory response to infection.!* Our findings
align with these observations, as a greater proportion
of severe cases was observed in the thrombocytosis
group compared to the normal platelet count
group.The duration of illness analysis demonstrated
that patients with thrombocytosis were more likely to
have a prolonged duration of symptoms, with 50%
experiencing symptoms for more than seven days.
This finding is supported by earlier studies that
suggest a link between thrombocytosis and prolonged
inflammatory states in pediatric infections (Shah et
al., 2010). Shah's research highlighted that prolonged
infection or inflammation could lead to sustained
thrombocytosis, which in turn might indicate a
prolonged recovery period.'? The fact that
thrombocytosis was associated with longer illness
duration in our study is indicative of its role as a
marker for the persistence of the inflammatory
response in children with LRTIs.The logistic
regression analysis identified severe LRTI as a strong
independent predictor of thrombocytosis in the
pediatric population, with an odds ratio of 2.35 and a
highly significant p-value of <0.001. This finding is
consistent with earlier studies that have reported
similar associations between the severity of
respiratory infections and the likelihood of developing
reactive thrombocytosis (Del Vecchio et al., 2015).53
The identification of symptom duration as another
significant predictor also aligns with previous findings
by Matsubara et al. (2013), who noted that prolonged
symptom duration in infections is a contributing factor
to elevated platelet counts in children.'4

CONCLUSION

The study highlights a significant association between
thrombocytosis and the severity of lower respiratory
tract infections (LRTIs) in the pediatric population.
Elevated platelet counts were more prevalent in
children with moderate to severe LRTIs, indicating a
potential role of thrombocytosis as a marker for
infection severity. Additionally, the duration of illness
was notably longer in patients with thrombocytosis,
suggesting that higher platelet counts may be linked to
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a prolonged recovery period. These findings
underscore the importance of monitoring platelet
levels in pediatric patients with LRTIs for better
clinical assessment and management.
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