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ABSTRACT 

Background & objective: Thrombocytosis is not a very uncommon clinical condition. In the recent past, rapid 
development has been seen in the identification of the role of various biomarkers in diagnosis as well as prognosis. 
We evaluated the use of various platelet indices, interleukin-6 (IL-6), and C-reactive protein (CRP) in the differential 
diagnosis of thrombocytosis (reactive or clonal).  

Methodology: This is a case-series study, and we included a total of 94 patients with thrombocytosis of varying 
etiologies. Serum IL-6 and C-reactive protein levels were measured in every patient.  

Results: Patients with reactive thrombocytosis demonstrated substantially elevated inflammatory activity, with IL-6 
levels (22.92 ± 23.46 pg/mL), versus low levels in clonal thrombocytosis, 3.72 ± 5.54 pg/mL. The reactive 
thrombocytosis group exhibited CRP levels of 67.27 ± 68.06 mg/L compared to near-normal CRP levels, 4.28 ± 6.57 
mg/L. Patients with clonal thrombocytosis demonstrated significantly elevated platelet counts 801.31 ± 272.98 
versus 500.33 ± 6.71 plateletcrit values 0.82 ± 0.24 versus 0.50 ± 0.06. Both patient groups exhibited significant 
correlations between interleukin-6 and CRP levels. Additionally, reactive thrombocytosis patients showed a 
meaningful association between CRP levels and platelet counts, which was absent in the clonal group. 

Conclusion: Platelet count and plateletcrit measurements can serve as useful discriminatory markers between clonal 
and reactive thrombocytosis. Similarly, serum interleukin-6 and CRP levels provide valuable diagnostic information 
for differentiating these two thrombocytosis types. 

Abbreviations: CRP: C-reactive protein, IL-6: interleukin-6, PDW: platelet distribution width, TCIPA: tumor cell-
induced platelet activation  
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1. INTRODUCTION 

Platelets are the most tiny cellular components of blood. 

The role of stimulated platelets to adhere to the injured 

blood vessel surface and create a mesh was initially 

reported during the 1800s.¹ These cell fragments serve as 

the primary contributors in initial hemostasis and play 

necessary roles in clot formation.² Beyond their 

documented functions in blood clotting and bleeding 

stoppage, recent studies have demonstrated new insights 

into platelet biology and their different roles, perhaps 

due to their rich granular stores of growth factors, 

cytokines, and various biomolecules that respond to 

various signals and directs multiple biological pathways, 
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potentially contributing to disease pathogenesis, 

propagation of inflammation, atherosclerosis initiation,  

immune responses, cancer progression, and tumor 

spread.²⁻⁴ 

Thrombocytosis is a common finding in (1.5-2.2%) of 

the population aged >40 visiting primary care.5-7 

Reactive thrombocytosis is usually identified in routine 

laboratory results. Among subjects with thrombocytosis 

(80-90%) is known that to have reactive 

thrombocytosis.8 Approximately 75-82% of individuals 

without any prior myeloproliferative disorders 

progressed to thrombocytosis after splenectomy.9 No 

race, gender, or age preference exists for reactive 

thrombocytosis.8 The population annual rate of essential 

thrombocythemia is nearly 1.5-2.0 new cases for every 

100,000 individuals. The age of disease onset is between 

50-55 years, followed by a secondary peak in women 

during their childbearing ages; nevertheless, the 

condition is uncommon in children.10-13 

C-reactive protein (CRP) is a homopentameric acute-

phase protein, with a spike phase of 1,000-fold at 

locations of infection or inflammation. Once 

inflammation settles, CRP levels exponentially decline 

within 18-20 hours.14-17 The CRP was initially identified 

as a factor responsible for the differentiation of activated 

B-cells into immunoglobulin-secreting cells.¹⁸ Later on, 

it has been found that CRP works as a proinflammatory 

factor with various roles, synthesized by various immune 

cells, including T-cells, B-cells, monocytes, and 

fibroblasts.  

Interleukin-6 has the ability to encourage megakaryocyte 

development in laboratory conditions, elevate platelet 

counts in animal models, and modulate immune 

signaling. Additionally, it is well-known for its role in 

initiating liver production of acute-phase reactants, such 

as, CRP.¹⁹ Increased IL-6 levels are reported in various 

human inflammatory conditions, including rheumatoid 

arthritis, Castleman's disease, autoimmune disorders, 

and systemic juvenile idiopathic arthritis.20 The present 

study aimed to evaluate the use of various platelet 

indices in the differential diagnosis of thrombocytosis 

(reactive or clonal) and to evaluate the use of IL-6 and 

CRP in the differential diagnosis of thrombocytosis 

(reactive or clonal). 

2. METHODOLOGY 

This case series study was done in Nineveh Province at 

Ibn-Sina teaching hospital in the period between May 

2022 and November 2022 and involved the collection of 

data, blood samples, and laboratory investigations. The 

study included 94 patients of thrombocytosis of varying 

aetiologies. All patients presented with platelet counts ≥ 

450 x 109/L. This study was approved by the Ministry of 

Health, Nineveh Health Department (15263/May 10, 

2022).  

A full history was taken from all patients regarding the 

following: patient's name, age, and gender; date of 

diagnosis; clinical symptoms; past medical history; 

history of any previous bleeding manifestation or 

thrombosis; past surgical history; family history for any 

hereditary disease; and drug history.  

A general and systemic physical examination was done. 

The patients underwent hematological and biochemical 

investigations, including complete blood count, IL-6 

level and CRP level estimation. 

Inclusion criterion was patients with platelet counts ≥ 

450 x109/L, aged 18 years or older, from both genders.  

Blood Sampling: Six milliliters (mL) of peripheral 

venous blood samples were collected by a suitable 

venipuncture method from each patient. 

Three milliliters of blood were placed in the K3EDTA 

tube, immediately inverted several times, and then 

placed on a blood shaker at room temperature to ensure 

complete mixing with the anticoagulant, and used within 

less than an hour. 

Another three milliliters were placed in the gel and clot 

activator tube and allowed to clot at room temperature. 

Then it was centrifuged at 2000 rpm for 15 minutes to 

separate the serum to be used for biochemical analysis.  

Platelet indices:  

An automated hematological analyzer (Sysmex/XN-

350) is used to perform platelet indices on all patients 

with EDTA tube samples.  

Interleukin-6 Assay:  

It is a sandwich chemiluminescence immunoassay 

performed by using a 300-microliter serum sample using 

the Maglumi fully-auto chemiluminescence 

immunoassay analyzer and the IL-6 (CLIA) kit from Clia 

Maglumi (Snibe). 

CRP Assay:  

It is a sandwich chemiluminescence immunoassay 

performed by using a 300-microliter serum sample using 

the Maglumi fully-auto chemiluminescence 

immunoassay analyzer and the CRP (CLIA) kit from 

Clia Maglumi (Snibe). 

Statistical Analysis:  

This statistical analysis used SPSS V26 (USA) and 

Minitab V17 (USA) to investigate results through 

descriptive statistics (frequency counts, percentages, 

averages, and variability measures) and inferential 

testing. Statistical significance was assessed using 

Fisher's exact test and Student's t-test, while associations 
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between variables were evaluated through Pearson 

correlation coefficients and simple regression analysis. 

A significance threshold of p ≤ 0.05 was applied to 

determine meaningful statistical relationships. 

3. RESULTS 

This study included a total of 94 patients with a platelet 

count ≥ 450 ×109 who were observed during the study 

period from May 2022 to November 2022, with ages 

ranging from 18-85 years old. Males made 

up 31/94 cases (33%) and females made up 

63/94 cases (67%). Out of 94 cases of 

thrombocytosis, 38 cases (40.4%) were 

found to be of clonal etiology with a mean 

age of (54.27±15.44), and 56 cases (59.6%) 

of reactive etiology with a mean age of 

(43.3±16.80).  

The most common causes of clonal 

thrombocytosis in 38 patients were essential 

thrombocythemia (44.7%), followed by 

polycythemia vera (39.5%) and chronic 

myeloid leukemia (10.5%), while in 

reactive thrombocytosis in 56 patients, the 

first and second most common causes were 

both iron-deficiency anemia (21.4%) and 

inflammatory disease (21.4%), followed by 

malignancy (19.6%). 

In patients with clonal thrombocytosis, the 

most common presenting features were 

headache in 10/38 (26.3%), visual changes 

in 5/38 (13.2%), bleeding manifestation in 

5/38 (13.2%), weight loss in 3/38 (7.9%) 

and erythromelalgia in 3/38 (7.9%), while 

5/38 (13.2%) were asymptomatic (found on 

routine investigations) (Table 1). 

Patients with reactive thrombocytosis 

demonstrated substantially elevated 

inflammatory activity, with IL-6 levels 

(22.92± 23.46 pg/mL). In contrast, patients 

with clonal thrombocytosis showed 

markedly lower IL-6 concentrations, 3.72 ± 

5.54 pg/mL. The reactive thrombocytosis 

group exhibited CRP levels of 67.27 ± 

68.06 mg/L. Conversely, the clonal 

thrombocytosis group maintained near-normal CRP 

levels, 4.28 ± 6.57 mg/L (Table 2). 

In the clonal thrombocytosis, 32 patients presented with 

normal IL-6 levels, while 6 patients had elevated IL-6 

levels. Interestingly, the platelet counts were remarkably 

similar between these two subgroups, with patients 

having normal IL-6 levels showing platelet counts of 

801.31 ± 272.98 × 10⁹/L and those with high IL-6 levels 

displaying 807.00 ± 220.32 × 10⁹/L. 

The reactive thrombocytosis group, patients 

with high IL-6 levels, showed moderately 

higher platelet counts (570.34 ± 10.2 × 

10⁹/L) compared to those with normal IL-6 

levels (500.33 ± 6.71 × 10⁹/L).  

The platelet distribution width (PDW) 

remained relatively consistent across all 

groups, ranging from 11.52 to 12.83 fl, with 

minimal variation between normal and  

Table 2. Proinflammatory markers in reactive thrombocytosis 
and clonal thrombocytosis 

Parameters  Reactive 
thrombocytosis  

(n = 56) 

Clonal 
thrombocytosis  

(n = 38) 

P- value 

IL-6 pg/mL 22.92 ± 23.46 3.72 ± 5.54 0.0001 

CRP mg/L 67.27 ± 68.06 4.28 ± 6.57 0.0001 

Data are given as mean ± SD; P < 0.05 considered significant 

Table 1: Comparison between reactive and clonal 
thrombocytosis based on clinical findings. 

Clinical Findings Reactive 
Thrombocytosis 

(n = 56) 

Clonal 
Thrombocytosis 

(n = 38) 

Headache 0 (0) 10 (26.3) 

visual changes 0 (0) 5 (13.2) 

pruritus 0 (0) 2 (5.3) 

Erythromelalgia 0 (0) 3 (7.8) 

On routine investigation 0 (0) 5 (13.2) 

Abdominal distention 0 (0) 1 (2.6) 

vomiting 0 (0) 1 (2.6) 

Stroke 0 (0) 2 (5.3) 

Fever 7 (12.5) 0 (0) 

Fatigue  1 (1.8) 0 (0) 

Pallor  10 (17.9) 1 (2.6) 

palpitation 6 (10.7) 0 (0) 

Weight loss  0 (0) 3 (7.9) 

Lymph node enlargement 8 (14.3) 0 (0) 

Loin pain 1 (1.8) 0 (0) 

Joint pain 10 (17.9) 0 (0) 

Back pain 1 (1.8) 0 (0) 

Chest pain 7 (12.5) 0 (0) 

Bleeding manifestation 2 (3.6) 5 (13.2) 

Abdominal pain and 
Jaundice 

1 (1.8) 0 (0) 

Dyspnea 2 (3.6) 0 (0) 

Data presented as n (%) 
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elevated IL-6 subgroups. Similarly, mean platelet 

volume (MPV) showed stability across groups, with 

values between 9.84 and 10.65 fl, suggesting that IL-6 

levels do not significantly influence platelet size 

characteristics.  

Within the clonal group, patients with elevated IL-6 

showed slightly higher P-LCR values (30.27 ± 8.38%) 

compared to those with normal IL-6 levels (26.62 ± 

5.86%), though this difference was not marked as 

statistically significant. In clonal thrombocytosis, both 

normal and elevated IL-6 groups showed comparable 

PCT values (0.82 ± 0.24% and 0.81 ± 0.18%, 

respectively). However, when comparing between 

thrombocytosis types, the clonal thrombocytosis groups 

demonstrated significantly higher PCT values than the 

reactive thrombocytosis groups, with the reactive group 

showing PCT values of 0.50 ± 0.06% for normal IL-6 

and 0.56 ± 0.11% for elevated IL-6 levels. This 

reinforces the fundamental difference in platelet mass 

between clonal and reactive thrombocytosis, regardless 

of inflammatory marker status (Table 3). 

 

 

In the clonal thrombocytosis group, 33 patients had 

normal CRP levels, while only 5 patients presented with 

elevated CRP levels. The platelet count showed a notable 

difference between these subgroups, with patients 

having normal CRP levels displaying significantly 

higher platelet counts (823.15 ± 270.03 × 10⁹/L) 

compared to those with high CRP levels (664 ± 165.59 

× 10⁹/L). In clonal thrombocytosis, patients with normal 

CRP levels had significantly higher PCT values (0.83 ± 

0.24%) compared to those with high CRP levels (0.74 ± 

0.17%). Additionally, when comparing normal CRP 

levels between clonal and reactive thrombocytosis, the 

clonal group showed significantly higher PCT values 

than the reactive group (0.48 ± 0.03%), indicating 

fundamental differences in platelet mass between these 

two thrombocytosis types (Table 4). 

4. DISCUSSION  

There was a significant positive correlation between 

serum IL-6 level and platelet count in patients with  

 

Table 3: Comparison of platelet parameters between patients with high and normal IL-6 levels in 
thrombocytosis. 

Platelet 
parameter 

Clonal Thrombocytosis Reactive Thrombocytosis 

Normal IL-6 level  

(n = 32) 

High IL-6 level  

(n = 6) 

Normal IL-6 level  

(n = 18) 

High IL-6 level  

(n = 38) 

Platelet count 
109/l 

801.31 ± 272.98* 807.00 ± 220.32# 500.33 ± 6.71 570.34 ± 10.2 

PDW fl 12.47 ± 2.10 12.83 ± 2.60 11.79 ± 2.51 11.52 ± 2.37 

MPV fl 10.20 ± 0.92 10.65 ± 1.12 9.92 ± 0.92 9.84 ± 1.10 

P-LCR % 26.62 ± 5.86 30.27 ± 8.38 25.09 ± 7.11 24.74 ± 7.62 

PCT % 0.82 ± 0.24* 0.81 ± 0.18# 0.50 ± 0.06 0.56 ± 0.11* 

*significant difference at p value 0.05 using two two-sample t-test comparing normal CPR in clonal versus reactive thrombocytosis 

#significant difference at p value 0.05 using two-sample t-test comparing normal CPR in clonal versus reactive thrombocytosis 

Table 4. Comparison of platelet parameters between patients with high and normal CRP levels  

Platelet parameter 

Clonal Thrombocytosis Reactive Thrombocytosis 

Normal CRP level  

(n = 33) 

High CRP level   

(n = 5) 

Normal CRP level   

(n = 8) 

High CRP level   

(n = 48) 

Platelet count (109/L) 823.15 ± 270.03* 664 ± 165.59# 502.38 ± 38.79 555.42 ± 100.18 

PDW fl 12.50 ± 2.15 12.74 ± 2.36 10.95 ± 1.90 11.72 ± 2.47 

MPV fl 10.20 ± 0.95 10.74 ± 0.93 9.48 ± 0.82 9.93 ± 1.06 

P-LCR % 26.65 ± 6.25 30.76 ± 6.31 21.90 ± 5.41 25.35 ± 7.61 

PCT % 0.83 ± 0.24* 0.74 ± 0.17# 0.48 ± 0.03 0.55 ± 0.10* 

*significant difference at p value 0.05 using two-sample t-test comparing normal CPR in clonal versus reactive thrombocytosis 

#significant difference at p value 0.05 using two-sample t-test comparing normal CPR in clonal versus reactive thrombocytosis 
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reactive thrombocytosis (P = 0.001; r = 0.444), while 

there was no correlation between serum IL-6 level and 

platelet count in patients with clonal thrombocytosis (P 

= 0.997; r =  -0.001) (Figure 1A). There was a significant 

positive correlation between serum CRP level and 

platelet count in patients with reactive thrombocytosis (P 

= 0.001; r = 0.449), while no correlation was found 

between serum CRP level and platelet count in patients 

with clonal thrombocytosis (P = 0.275, r = -0.182) 

(Figure 1B). 

The pro-inflammatory cytokines, which are associated 

with rheumatoid arthritis, stimulate megakaryopoiesis 

and thrombopoiesis; hence could be used as an indicator 

of disease activity.21 Thrombocytosis occurs in patients 

with various infectious diseases.22 

Inflammatory substances (e.g., IL-6) stimulate increased 

platelet production when tissues are injured during 

surgical operations. This elevation in platelet levels may 

continue for as long as six weeks following tissue 

damage, with peak platelet counts occurring within the 

initial two-week period.23 Platelet activation can 

additionally happen in malignancies. When cancer 

spreads through the bloodstream, malignant cells may 

stimulate platelets in circulation, a process termed tumor 

cell-induced platelet activation (TCIPA). This platelet 

stimulation 

subsequently leads to 

the production of 

growth factors 

originating from 

platelets and forms clots 

composed of tumor 

cells, platelets, and 

fibrin-rich material.23 

In the current study, the 

vaso-occlusive 

symptoms, including 

headache, visual 

changes, 

erythromelalgia, and 

bleeding 

manifestations, were 

significantly seen in 

patients with clonal 

thrombocytosis in 

comparison with 

reactive 

thrombocytosis, which 

shows a different 

clinical presentation 

that is related to the 

underlying disease 

rather than the 

previously mentioned 

manifestations. In regard to vaso-occlusive symptoms, 

they were due to microvascular inflammation, platelet 

aggregation, and arteriolar microthrombi formation,24 

and this is in agreement with Buss et al. (1994) and 

Bleeker et al. (2011) studies.13,25 Also, the clonal group 

was significantly noticed in routine investigations, and 

this is in agreement with the study reported by Jensen et 

al. (2000).26 

Megakaryocytopoiesis and thrombopoiesis appear to be 

regulated by a variety of hematopoietic growth factors, 

including cytokines.27 The determination of these 

cytokines in various forms of thrombocytosis may 

provide insight into the etiology of elevated platelet 

counts and aid in the differentiation of reactive 

thrombocytosis from clonal thrombocytosis.28-30 

IL-6 has different biological functions, such as, 

regulation of hemopoiesis and immune responses. Its 

synthesis could be triggered by pathogens, 

inflammation, and other cytokines such as interleukin-1, 

tumour necrotic factor alpha, and platelet-derived 

growth factor. By promoting the formation of 

haematopoietic thrombopoietin or 

megakaryocytopoiesis, it plays a crucial role in platelet 

generation.31,32 Increased production of IL-6 has also 

been reported in certain tumor states, where it is 

Figure 1: The correlation between inflammatory markers in the patient group  

(A) Correlation between serum IL-6 and CRP in reactive thrombocytosis.  

(B) Correlation between serum IL-6 and CRP in clonal thrombocytosis.  

4. DISCUSSION  
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important for several systemic manifestations such as the 

production of acute phase proteins and thrombocytosis.33 

The contribution of the present study was the assessment 

of CRP levels as a possible surrogate for measurement 

of interleukin-6.CRP is an acute-phase reactant, and its 

hepatic synthesis may be mediated by interleukin6.34 

The data in this study shows the mean serum 

concentration levels of IL-6 and CRP were significantly 

higher in reactive thrombocytosis than in uncomplicated 

clonal thrombocytosis (the latter is an autonomous 

phenomenon and is not regulated by cytokines that affect 

megakaryocytopoiesis),29 which is in agreement with the 

results done by Tefferi et al. (1994),28 Haznedaroglu et 

al.(1993), 35 Hsu et al. 36 Araneda et al. (1999), 37 and 

M.G. Alexandrakis et al. (2003), 38 

However, normal levels of CRP and IL-6 do not exclude 

a reactive cause of thrombocytosis, as some patients 

have normal levels of both or one of the inflammatory 

markers (IL-6 and CRP). In this study, about 30% of 

cases of reactive thrombocytosis have normal levels of 

IL-6, and some of them even have normal levels of CRP. 

In agreement with these results is the study done by 

Tefferi et al. (1994).28 

Correlation analysis in patients with reactive 

thrombocytosis showed that IL-6 correlated well with 

CRP, same as in report from Tefferi et al. (1994), 28 and 

platelet count as in report from Ünsal et al. 39 However, 

in contrast to Hsu et al. 36 The study found no correlation 

with platelet count. Our study also showed a positive 

correlation between IL-6 and white blood cell counts, the 

same as that reported by Hsu et al. (1999).36  

However, in patients with clonal thrombocytosis, no 

significant correlation was observed with all mentioned 

data, as also reported by Hsu et al. 36 apart from 

significant positive correlation between IL-6 and CRP, 

which was also reported by Tefferi et al. (1994), and 

M.G.Alexandrakis et al. (2003).28,38  In regard to CRP 

correlation analysis, patients with reactive 

thrombocytosis demonstrated a marked correlation with 

platelet count, which is in agreement with a study by Ito 

et al., that reported a significant correlation between CRP 

and platelet count in patients with renal cell carcinoma,40 

and with study by Zareifar et al.(2014), show platelet 

count was directly correlated with CRP,41 but disagreed 

with a study by Toprak et al., that reported no correlation 

between platelet count and CRP in reactive 

thrombocytosis,42 while no correlation was found 

between CRP and platelet count in clonal 

thrombocytosis, as also, reported by Tefferi et al. 

(1994).28 

5. CONCLUSION 

Platelet indices (platelet count and PCT) were 

significantly and significantly higher in the clonal group, 

implying that platelet indices (platelet count and PCT) 

may aid in distinguishing between reactive and clonal 

thrombocytosis. Interleukin-6 and CRP were 

significantly higher in the reactive group. In the reactive 

group, platelet count and PCT were significantly higher 

in cases with high serum IL-6 than in cases with normal 

IL-6 levels, and PCT was also significantly higher in 

cases with high serum CRP than in cases with normal 

CRP levels. In patients with reactive thrombocytosis, a 

positive relationship exists between serum IL-6 and CRP 

concentrations. A similar positive association between 

IL-6 and CRP levels was also observed in patients with 

clonal thrombocytosis. Additionally, serum IL-6 levels 

showed a meaningful correlation with platelet counts in 

the reactive thrombocytosis group, but this relationship 

was not present in patients with clonal thrombocytosis.  
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