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INTRODUCTION
Thrombocytosis is defined as an increase in the number of platelets 
in the blood, with a platelet count greater than 450,000 cells/μL 
[1]. Platelets, also known as thrombocytes, play a crucial role in 
hemostasis and inflammation [2]. However, an excessive number of 
platelets can have detrimental effects, leading to thrombotic episodes 
or, rarely, bleeding episodes [3]. These unexpected events, such as 
cerebrovascular accidents or myocardial infarction, can occur in 
patients who were previously asymptomatic [4,5]. Additionally, it is 
important to note that normal platelet levels can vary based on age, 
sex, and geographic location [6-8].

With the increasing use of automated haematology analysers, platelet 
counts are routinely obtained as part of the Complete Blood Count 
(CBC) work-up [9-11]. Consequently, thrombocytosis is often detected 
as an unexpected finding, posing a diagnostic challenge, particularly 
for primary caregivers. Thrombocytosis can have various aetiologies, 
including spurious, primary, and secondary/reactive causes [12-14]. 
Primary thrombocytosis is typically associated with Myeloproliferative 
Neoplasms (MPNs) and is often asymptomatic until severe thrombotic 
or bleeding events occur [15-18]. Primary thrombocytosis is more 
commonly linked to thrombotic or bleeding events compared to 
secondary thrombocytosis. However, primary thrombocytosis should 
be diagnosed by excluding secondary causes, as secondary 

thrombocytosis is usually transient [19,20]. Secondary thrombocytosis 
is known to be associated with thromboembolic events in the presence 
of co-morbidities, and it can serve as a marker for hidden diseases, 
such as unresolved infections or other occult conditions [20,21]. 
Thrombocytosis has also been shown to predict poor outcomes in 
various clinical conditions [22]. Moreover, existing scientific literature 
suggests that thrombocytosis can independently predict outcomes, 
including death, in different clinical scenarios [23,24]. The presence of 
thrombocytosis alerts physicians to the need for a thorough evaluation 
of the patient and the possibility of more intensive treatment protocols. 
It is also associated with complications in various medical conditions, 
such as retinopathy in type 2 diabetes mellitus, invasiveness of fungal 
infections, intraventricular haemorrhage, myocardial infarctions, and 
postsplenectomy complications [25-27].

The unexpected discovery of thrombocytosis can lead to anxiety 
among physicians ordering blood work-ups and may result in 
unnecessary referrals and investigations. In many cases, primary 
care physicians are unaware of the significance of this finding, 
potentially leading to a lack of further evaluation when necessary. 
While thrombocytosis has been extensively studied in other countries, 
there is a lack of research on this topic in India [28,29]. Therefore, 
there is a need to bridge this knowledge gap and understand the 
frequency and associated comorbidities of thrombocytosis in routine 
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ABSTRACT
Introduction: Thrombocytosis is characterised by an increased 
platelet count in the blood, defined as a count greater than 
450,000 cells/μL. The incidental discovery of thrombocytosis 
often leads to unnecessary investigations and referrals, causing 
anxiety among physicians.

Aim: This study aims to examine the presence, frequency, and 
etiological distribution of thrombocytosis in various disease 
conditions.

Materials and Methods: This cross-sectional observational study 
was conducted at the Central Clinical Laboratory of MIMER 
Medical College and Dr. BSTR tertiary care hospital in Talegaon 
Dabhade, Pune, Maharashtra, India, from June 1st, 2021, to August 
31st, 2021. Clinical and laboratory data were collected from adult 
patients with a platelet count greater than 450,000 cells/μL and 
entered into a Microsoft Excel sheet. The parameters studied 
included age, sex, clinical diagnosis, platelet count, Total Leucocyte 
Count (TLC), absolute neutrophil count, Neutrophil Lymphocyte 
Ratio (NLR), haemoglobin levels, and C-reactive protein (CRP). 
Pearson’s correlation coefficient was calculated using Statistical 
Package for the Social Sciences (SPSS) software version 26.0.

Results: A total of 194 patients with a platelet count greater than 
450,000 cells/μL were included in the study. The frequency of 
thrombocytosis was 8.50% (194 patients), with 113 cases in the 
Medicine Inpatient Department (IPD) and 81 cases in the Surgery 
IPD. The lowest platelet count observed was 454,000 cells/μL, 
while the highest was 855,000 cells/μL. Primary thrombocytosis 
was found in 2 (1.03%) patients, while secondary thrombocytosis 
was found in 192 (98.96%) patients. A statistically significant 
association was observed between thrombocytosis and ferritin 
(p-value=0.032). Additionally, significant associations were 
found between thrombocytosis and absolute neutrophil count 
(p-value=0.023) and NLR (p-value=0.047).

Conclusion: Elevated platelet counts, discovered during routine 
blood examinations, carry diagnostic, prognostic, and therapeutic 
implications as they can be indicative of various clinical 
situations with diverse underlying aetiologies. It is essential to 
rule out secondary thrombocytosis before further investigating 
for primary thrombocytosis. Thrombocytosis warrants thorough 
investigations and careful clinical correlation.
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Primary thrombocytosis was identified as the cause of platelet 
elevation in only 2 (1.03%) patients, while secondary thrombocytosis 
was the most frequent cause, accounting for 98.96% (192 patients) 
of the study group, as shown in [Table/Fig-2]. The two patients 
with primary thrombocytosis had essential thrombocytosis and 
polycythemia vera, respectively. Among the patients with secondary 
thrombocytosis, 51 (26.56%) patients had diabetes, 3 (1%) patients 
had a history of recent surgery, and 2 patients had underlying 
infections. A total of 21 patients had tissue damage and inflammatory 
conditions, while 13 patients had a history of myocardial infarction, 
4 patients had non Myeloproliferative Neoplasm (non MPN) type 
malignancies, and 5 patients had gastroenteritis. Inflammatory 
conditions included rheumatoid arthritis, sarcoidosis, psoriasis, and 
inflammatory bowel disease, as shown in [Table/Fig-2].

examinations in the Indian setting. The objective of this study was to 
determine the frequency and etiological distribution of thrombocytosis 
in non pregnant adult patients admitted to a tertiary care rural teaching 
hospital in Western Maharashtra, India, and to correlate the presence 
of thrombocytosis with various blood parameters.

MATERIALS AND METHODS
This was a cross-sectional observational study conducted on 
adult patients admitted to MIMER Medical College and Dr. BSTR 
tertiary care hospital at the Central Clinical Laboratory, Talegaon 
Dabhade, Pune, Maharashtra, India, from June 1st, 2021, to August 
31st, 2021. Ethical approval was obtained from the Institutional 
Ethical Committee (IEC no. 2020/711), ensuring compliance with 
all ethical regulations.

inclusion criteria: The study included indoor (admitted) patients 
aged 18 years and above from the Medicine and Surgery Inpatient 
Departments (IPD) with a platelet count greater than 450,000 cells/μL.

exclusion criteria: Patients below 18 years of age and pregnant 
females were excluded from the study.

Study Procedure
Data was collected prospectively. Relevant Complete Blood Count 
(CBC) data was obtained from the laboratory records of indoor 
patients in the Surgical and Medicine wards. Clinical and laboratory 
data of patients with a platelet count greater than 450,000 cells/μL 
were collected. The following secondary variables were recorded: age, 
sex, clinical diagnosis, platelet count (150,000-450,000 cells/μL), Total 
Leucocyte Count (TLC) (4,000-11,000 cells/μL), absolute neutrophil 
count, Neutrophil Lymphocyte Ratio (NLR), haemoglobin levels (12-
16 gm/dL), C-reactive protein (CRP) levels (less than 0.6 mg/L), and 
ferritin levels (24-336 ng/mL). Based on clinical details, bone marrow 
findings, and genetic abnormalities, cases were classified into primary 
and secondary thrombocytosis. The World Health Organisation (WHO) 
defines essential thrombocytosis as a platelet count greater than 
450,000 cells/μL and the presence of either a Janus Kinase 2 (JAK2), 
Calreticulin (CALR), or Myeloproliferative Leukemia virus oncogene 
(MPL) mutation, with no clonal or reactive causes [30]. Secondary 
thrombocytosis refers to a high platelet count caused by another 
underlying disease or condition.

STATISTICAL ANALYSIS
Appropriate statistical analyses were carried out to study the 
possible correlation of each laboratory and clinical parameter with 
the presence of thrombocytosis, as defined above. Univariate and 
multivariate analyses were assessed using Pearson’s Correlation 
test in SPSS software version 26.0. A significance level of p-value 
<0.05 was considered statistically significant for all analyses.

RESULTS
A total of 194 patients with a platelet count >450,000 cells/cumm 
were observed during the study period. Out of the total population 
of 2,280 patients admitted to the Surgery and Medicine wards, 
194 patients were identified to have thrombocytosis, accounting for 
8.50% of the total population. Among these, 113 patients were from 
the Medicine Inpatient Department (IPD) and 81 patients were from 
the Surgery IPD. The distribution of males and females in the sample 
population was 128 and 66, respectively, as shown in [Table/Fig-1]. 
The age of the study population ranged from 18 to 90 years, with an 
average age of 53±14 years. The average age for males was 51.78 
years and for females was 57.27 years.

aetiology n (%)

1. Primary thrombocytosis 2 (1.03)

  •  Essential thrombocytosis 1 (50)

  •  Polycythaemia vera 1 (50)

2. Secondary thrombocytosis 192 (98.96)

  •  Infections 73 (38.02)

  •  Diabetes 51 (26.56)

  •  Inflammatory conditions 27 (14.06)

  •  Tissue damage 21 (10.93)

  •  Mycoradial infarction  13 (6.77)

  •  Maligancy 4 (2.08)

  •  Postsplenectomy 3 (1.56)

[Table/Fig-2]: Etiological distribution in various disease conditions.

haematological parameters Mean value Range

Platelet count (cells/cumm) 517310 454000-855000

TLC (cells/cumm) 11382 1490-56330

Neutrophills (cells/cumm) 9124.52 715-50133

NLR 10.14 1.06-96

Haemoglobin (g/dL) 12.2 6.1-16.8

CRP (mg/L) 6.0 0.6-9.6

Ferritin (ng/mL) 82.12 4- 632

[Table/Fig-3]: Mean value of haematological parameters.

The correlation of thrombocytosis with blood parameters (CRP, 
ferritin) is shown in [Table/Fig-4a]. A statistically significant correlation 
was observed between thrombocytosis and ferritin (p-value=0.032). 
[Table/Fig-4b] shows the correlation of TLC, absolute neutrophil 
count, and NLR. Statistically significant correlations were found 

Parameters Values

Age (years) (Mean, Range) 53.59, 18-90

Sex (n)
Male 128

Female 66

[Table/Fig-1]: Mean age group and gender distribution.

The lowest platelet count observed in the patients was 454,000 
cells/cumm, while the highest was 855,000 cells/cumm. The 
average platelet count among males was 507,948 cells/cumm, while 
among females it was 520,909 cells/cumm. CRP levels ranged from 
negative (less than 0.6 mg/L) to 9.6 mg/L, while serum ferritin levels 
ranged from 4 to 632 ng/mL, as shown in [Table/Fig-3].

[Table/Fig-4a]: Correlation coefficients of CRP (r-value=0.17, p-value=0.065), 
 haemoglobin (r-value=0.0085, p-value=0.98) and ferritin (r-value=0.21, p-value=0.032) 
with thrombocytosis (significant p-value <0.05).
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with absolute neutrophil count and NLR, with p-values of 0.023 
and 0.047, respectively. No statistically significant association was 
found between thrombocytosis and TLC, haemoglobin (Hb), and 
CRP. Among the patients, 47% had haemoglobin levels less than 
12.5 gm/dL. The positive correlation indicates that thrombocytosis 
patients may have elevated ferritin levels. However, in anaemic 
patients, the correlation between thrombocytosis and ferritin levels 
was strongly negative (r-value=-0.81), whereas in the whole study 
group the correlation was positive (r-value=0.21) [Table/Fig-4a].

DISCUSSION
Thrombocytosis, also known as thrombocythemia, is a condition 
characterised by a platelet count exceeding 450,000 cells/μL. It 
can be classified into two groups: primary thrombocytosis and 
secondary (or reactive) thrombocytosis [7]. The increasing use of 
automated haematology analysers has made platelet count a routine 
part of the complete blood count (CBC) work-up, leading to the 
detection of thrombocytosis as an unexpected finding [9-11]. This 
unexpected finding poses a diagnostic challenge, particularly for 
primary caregivers. Platelets are acute phase reactants, so their 
count increases in response to various stimuli, including systemic 
infections, inflammatory conditions, tumors, and bleeding [24-26, 
30-32]. This type of thrombocytosis is known as reactive or 
secondary thrombocytosis, and it is a benign, nonclonal form. 
Thrombocytosis is driven by the overproduction of thrombopoietin, 
interleukin-6, other cytokines, or catecholamines in inflammatory, 
infectious, neoplastic conditions, or situations of stress [33,34]. In iron 
deficiency anaemia, elevated platelet count is due to megakaryocyte 
proliferation, while in asplenia, decreased platelet sequestration leads 
to thrombocytosis. Secondary thrombocytosis has been found to 
serve as a marker for hidden diseases, such as undrained focus of 
infection or other occult comorbidities [20,21]. On the other hand, 
clonal thrombocytosis (primary or essential thrombocytosis) is an 
abnormality of platelet production caused by unregulated clonal 
expansion of bone marrow progenitor cells [30,35].

Secondary thrombocytosis is usually identified through routine 
laboratory evaluation, as most patients are asymptomatic. However, 
patients may exhibit symptoms related to the primary condition 
that precipitated the thrombocytosis, such as infection, surgery, 
or inflammatory disease [20-22,36]. When the clinical presentation 
does not clearly differentiate between primary and secondary 
thrombocytosis, further tests are required to exclude or confirm a 
diagnosis of disorders causing clonal thrombocytosis. In the present 
study, the frequency of patients with secondary thrombocytosis 
was much higher than primary thrombocytosis, which is consistent 
with the findings of studies conducted by Saadia A et al. (99.4% 
cases with secondary thrombocytosis) and Griesshammer M et al. 
(87.7% patients with secondary thrombocytosis), emphasising the 
prevalence of thrombocytosis in adults [11,12].

The difference in the average level of thrombocytosis between 
males (507,948 cells/cumm) and females (520,909 cells/cumm) 
was nearly the same and contrary to previous research findings 
[13]. The underlying aetiology of secondary thrombocytosis 
among the patients in the present study was mostly related to 
underlying infections or inflammatory conditions. Out of the 63% 
of patients with secondary thrombocytosis, the majority had an 
infection (including respiratory tract infections like COVID-19, 
with 37 cases), while others had chronic inflammatory conditions 
(13.91%) such as osteoarthritis, tuberculosis, type 2 diabetes 
mellitus, obesity, etc., or tissue damage (9.79%). This observation 
is supported by findings from other studies, including the study 
by Griesshammer M et al., which showed that the most frequent 
causes of secondary thrombocytosis were tissue damage (42%), 
infection (24%), malignancy (13%), and chronic inflammation (10%), 
indicating that these conditions are causative factors for secondary 
thrombocytosis [9,12-14]. However, more research is needed 
to establish a firm conclusion regarding the association between 
COVID-19 and thrombocytosis. Another contributing factor to 
secondary thrombocytosis was anaemia (iron deficiency) in the 
patients, with the majority being females. The present study found 
that anaemic patients with thrombocytosis had lower levels of 
ferritin compared to non anaemic patients. This could be due to 
different underlying mechanisms of thrombocytosis, as in anaemic 
patients, thrombocytosis is a result of megakaryocyte activation and 
increased platelet production, rather than an acute phase response 
associated with high ferritin levels. This result is supported by Park 
MJ et al. [37]. The present study showed that only 1% (2 patients) 
of the sample had primary thrombocytosis, which was due to an 
underlying myeloproliferative disorder (MPN), contrary to other 
research studies on thrombocytosis that have a significant cohort 
of primary thrombocytosis with MPN as the aetiology [15-18]. One 
possible reason for such variation could be that the research was 
conducted in a semi-rural hospital, with most patients presenting 
with such conditions being referred to higher centers.

In the present study, it was observed that 2% of the population (four 
patients) had coexisting malignancy along with thrombocytosis. 
Two of these patients had gastrointestinal malignancy, one had 
lung cancer, and one had breast carcinoma. Previous studies, such 
as the one by Cozzi GD et al., have shown thrombocytosis in 20-
50% of ovarian cancer cases, while the study by Bailey SE et al. 
reported associations between thrombocytosis and gastrointestinal 
malignancies, lung cancers, malignant lymphomas, and ovarian 
carcinoma [23,26]. Thrombocytosis can serve as an independent 
marker of outcome, including death, in various clinical situations 
[23,24]. It has also been linked to complications in different 
medical conditions, such as retinopathy in type 2 diabetes mellitus, 
invasiveness of fungal infections, intraventricular haemorrhage, 
myocardial infarctions, and postsplenectomy complications [25-
31]. The finding of thrombocytosis in a patient should alert the 
physician to the need for careful and detailed evaluation, as 
well as potential further investigations. However, the accidental 
finding of thrombocytosis can create fear in physicians and lead 
to unnecessary referrals and investigations. Alternatively, primary 
care physicians may be unaware of the significance of this finding, 
resulting in a lack of further work-up when it is needed [31].

Limitation(s)
The study population was limited to indoor patients, so the findings 
cannot be generalised to the general population.

CONCLUSION(S)
Adult thrombocytosis is mostly secondary, with only a few cases of 
primary thrombocytosis. The most common causes of secondary 
thrombocytosis are infections, inflammatory conditions, and 
diabetes. It is usually a transient condition with no major clinical 

[Table/Fig-4b]: Correlation of thrombocytosis with TLC (r-value=-0.080, p-value=0.786), 
Neutrophils (r-value=-0.213, p-value=0.023), NLR (r-value=-0.125, p-value=0.047).



www.jcdr.net Suditi Wasnik et al., Prevalence and Study of Associated Co-morbidities in Thrombocytosis

Journal of Clinical and Diagnostic Research. 2023 Jul, Vol-17(7): EC50-EC53 5353

implications. If no secondary cause of an increased platelet count 
is found or if it persists after treating the primary cause, a search for 
an underlying primary thrombocytosis should be conducted.
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