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Introduction
Acute rheumatic fever (ARF) results from an 

autoimmune response to group B streptococcus throat 
infection in genetically susceptible children (1). The most 
important complication of ARF is valvular insufficiency, 
known as rheumatic heart disease. Worldwide, it is the 

leading cause of cardiovascular death during the first five 
decades of life (2). In our country, the incidence of rheumatic 
heart disease has been found to be 8.9/100,000 (3).

In recent studies, mean platelet volume (MPV), which 
indicates platelet size (4), has been determined to be 
important in cardiovascular events, and in rheumatic 
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diseases like familial Mediterranean fever, Behçet’s disease, 
inflammatory bowel disease, and rheumatoid arthritis (5-11). 
In the literature, although there are a few studies showing 
the ARF and MPV association, (12-16) these studies do not put 
forward any conclusive results indicating the relationship 
between ARF and MPV. Additionally, in some studies that 
were done with patients who had hepatocellular carcinoma, 
deep vein thrombosis and non-ST elevation myocardial 
infarction, the MPV/platelet ratio was determined to be 
more sensitive than MPV alone (17-19).

In this study, our aim is to investigate MPV and the 
MPV/platelet count ratio in ARF during the acute phase and 
after treatment and to compare these results with healthy 
controls.

Materials and Methods

Study Population

The study was conducted in the Paediatric Cardiology 
Department of Pamukkale University. Seventy patients who 
were hospitalized with a diagnosis of ARF during the acute 
stage of the disease and an aged matched control group of 
patients who were diagnosed with innocent murmurs were 
included in this study. The clinical and laboratory data of 
the patients were collected retrospectively from hospital 
records. Although modified Jones criteria were introduced in 
2015, our patients were diagnosed according to older criteria 
(20). The patients’ complete blood count; including white 
blood cell count (WBC), MPV, platelet count, C-reactive 
protein (CRP), erythrocyte sedimentation rate (ESR) during 
the acute stage and after eight weeks of treatment, 
and during remission were collected. Each patient was 
evaluated via echocardiographic examination and carditis 
was diagnosed when pathological valve regurgitation was 
detected.

All patients underwent 2D, M-mode and colour 
flow Doppler study using GE Vingmed Vivid 7 model 
echocardiography (GE Vingmed Ultrasound AS, Horten, 
Norway) and multi frequency transducer (2.5-4 Hz) images 
were taken with the children in the left lateral decubitus 
position. The patients did not receive sedation during these 
examinations. Pathological valve regurgitation and normal 
echocardiographic examination was differentiated by the 
criteria of the World Health Organization Expert Committee 
(2004), (21).

Those patients with chronic disease, using medication, 
or those having abnormal liver or renal function tests 
were excluded from the study. Forty-one patients of the 
seventy ARF patients had arthritis (34 of them had mild-

moderate carditis and the remaining seven had severe 
carditis). Salicylate was given to the arthritis and mild 
carditis patients at 80-100 mg/kg/day (maximum dose was 
3.5 g/day) and prednisolone was given to the moderate and 
severe carditis patients at 2 mg/kg/day (maximum dose was 
60 mg/day). This was tapered after two weeks treatment 
and salicylates was initiated as the prednisolone dosage 
decreased. 

CRP levels >0.5 mg/dL and ESR >20 /hour were 
considered as increased.

The Ethical Committee of our institution approved 
the study (with approval number: 60116787/020/28852 on 
16/08/2013).

Statistical Analysis

All statistical analysis was performed using Sytat 
statistical software (version 17.0 for windows; SPSS Inc, 
Chicago, IL, USA). Data were tested for homogeneity of 
variance with Shapiro-Wilk test. Student's t-test, x2 test and 
One-Way ANOVA were used for data analyses. Statistical 
significance was taken at p<0.05. All data are presented as 
mean and standard deviation.

Results
The study was performed on 70 patients (39 males and 

31 females) diagnosed with ARF and 70 healthy subjects 
(39 males and 31 females) as a control group. The mean 
age of the ARF patients and healthy subjects were 10.8±3.1 
and 11.1±3.5 years (range between 5-17 years) respectively. 
There was no significant difference between the groups 
in terms of their mean age and sex (p>0.05). Forty-one of 
the seventy (59%) ARF patients had carditis. All patients 
with carditis had mitral valve involvement. Additionally, in 
15 of these patients, there was both mitral and aortic valve 
involvement (37%). Four of them (1.9%) had heart failure.

In patients during the active stage of ARF, CRP and ESR 
were significantly higher than for the ARF patients who 
were in remission (p<0.001). Mean CRP and ESR levels were 
6.7±5.4 mg/dL and 61±28 mm/h respectively during the 
active stage of ARF and 0.36±0.25 mg/dL and 16.6±8 mm/h 
respectively in ARF patients who were in remission.

Those ARF patients who were in the active stage had 
significantly higher WBC count than both the control group 
and the ARF patients who were in the remission period 
(p<0.001). WBC values reduced to levels close to the control 
group values during remission (p>0.05) There was no 
significant difference between the groups for haemoglobin 
and platelet counts (p>0.05), (Table I).
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In terms of MPV, although there was no significant 
difference between the ARF patients in the acute stage and 
those in remission; the MPV/platelet ratio was significantly 
lower in the ARF patients in the acute stage than for 
the healthy control subjects and for the ARF patients in 
remission (p<0.05). However, the decreased MPV/platelet 
count ratio in the active stage increased during the remission 
period and reached the same values as the healthy controls 
(p<0.001), (Table I).

There was no significant difference between ARF patients 
with or without carditis in terms of WBC, CRP, ESR, MPV, 
platelet count or the MPV/platelet ratio (p>0.05) (Table II).

Discussion
Rheumatic fever is caused by gram-positive bacteria 

Streptococcus pyogenes and follows untreated throat 
infections in susceptible children. It also depends on other 
environmental factors, such as poor living standards 
and poor access to medical care (20). It results from 
an autoimmune response to infection of Streptococcus 
pyogenes. The most important complication of this disease 

is rheumatic heart disease. While the mean incidence of ARF 
is 19/100,000 in school-aged children worldwide (22), it was 
found to be 8.9/100,000 in Turkey (3). The pathogenesis of 
rheumatic heart disease is complex and involves genetic 
factors that predispose a person to the development of 
autoimmune reactions (1).

Platelets are cytoplasmic fragments of megakaryocytes. 
MPV indicates platelet production and activation and is 
commonly used as a measure of platelet size (4). The 
morphology of platelets remains fairly constant during 
their lifespan. In other words, the regulation of platelet 
function and aging is primarily aimed at maintaining platelet 
mass (platelet count multiplied by MPV) and persistent 
haemostatic potential. It has been put forward that the 
inverse relationship between platelet count and MPV in 
physiological and some pathological conditions reflect the 
tendency to maintain haemostasis by preserving a constant 
platelet mass (23).

In a recent review about MPV and its clinical use for 
diagnostic/prognostic purposes of non-haematological 
diseases, it was emphasized that there is inter individual 

Table I. Differences between the patients with ARF during the active stage and in remission compared with the control group

ARF in active stage
(n=70)

ARF in remission  
(n=70)

Control
(n=70)

p-value

p* p** p***

Haemoglobin (g/dL) 12.1±1.4 12.8±0.9 13.3±0.8 NS NS NS

WBC (mm3) 9,319±3,201 7,668±2,197 7,334±1,660 <0.001 NS <0.001

Platelet count (mm3) 385,900±105021 337,914±87434 286,600±57,300 <0.001 0,001 <0.05

MPV (fL) 8.1±1.4 8.2±1.5 7.8±0.8 NS NS NS

MPV/platelet count 0.022±0.008 0.026±0.01 0.028±0.006 <0.001 NS <0.05

p*: Between ARF patients during the active stage and the control group.  
p**: Between ARF patients in remission and the control group.
p***: Between patients during the active stage of ARF and ARF patients in remission.
ARF: Acute rheumatic fever, WBC: White blood cell, MPV: Mean platelet volume, NS: Not significance

Table II. WBC, CRP, ESR, MPV, platelet count and MPV/platelet ratio in ARF patients with or without carditis

ARF arthritis
(n=29)

ARF carditis
(n=41)

WBC (K/uL) 9,255±4,029 9,365±2,512

CRP (mg/dL) 4.5±5.9 5.1±5.3

ESR (mm/h) 56.6±26.0 63.3±28.8

MPV (fL) 7.8±1.4 8.3±1.4

Platelet count (x109/L) 372,241±106,369 395,560±104,282

MPV/platelet ratio (fL/(109/L) 0.023±0.008 0.02±0.008

p>0.05
WBC: White blood cell, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, MPV: Mean platelet volume, ARF: Acute rheumatic fever
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variability in healthy subjects and its inverse correlation 
with platelet count (24). However, in some studies, it 
was found that there is a relationship between MPV 
increase and some cardiovascular events and mortality 
rate (5,6). This is also true for rheumatologic diseases like 
familial Mediterranean fever (7), Behçet’s disease (8,9), 
inflammatory bowel disease (10) and rheumatic arthritis 
(11). It was found that there is converse relationship 
between MPV and disease activity. Although there is an 
inverse relationship between MPV and rheumatological 
disease activity in some studies, in rheumatoid arthritis 
patients, MPV was found to be increased in comparison 
with a control group (12). In Sert et al.’s (12) study which 
included 40 ARF patients, (8 had carditis, 32 arthritis) it was 
reported that MPV was decreased during the acute phase 
and it increased after treatment in patients with ARF. The 
authors claimed that in ARF, inflammatory cytokines such 
as IL-1 and IL-6 affect megakaryopoiesis and this causes the 
increase in platelet number and decrease in MPV values (12). 
However, Ozdemir et al. (13) reported that they did not find 
any relationship between MPV and rheumatic carditis in a 
study including 53 patients with rheumatic carditis. Karpuz 
et al. (15) investigated whole blood parameters of children 
with rheumatic valvular heart disease and they found 
elevated MPV levels compared with healthy controls. Also, 
in Çelik and Çelik (16) study, they found elevation of MPV 
in patients with valvular regurgitation. Contrary to these 
studies, our study includes patients with ARF both during 
the active stages and remission periods, and we did not find 
any relationship between MPV and ARF either in arthritis or 
in carditis.

Even though there are contradictory results for MPV 
and inflammatory diseases, it was found that the MPV/
platelet count ratio was more sensitive than MPV alone in 
hepatocellular carcinoma (17), deep vein thrombosis (18) 
and non-ST elevation acute myocardial infarction (19). Also, 
we found a statistically significant relationship between the 
MPV/platelet ratio and the acute phase of ARF. This could be 
explained by increased megakaryopoiesis in inflammatory 
diseases but, both platelet count and MPV value must be 
considered.

The strength of our study is the evaluation of MPV, MPV/
platelet ratio, CRP and ESR both during the acute phase and 
the remission phase of ARF.

Study Limitations

In our study, there were some limitations. Firstly, our 
sample size was small for the analysis of MPV and the MPV/
platelet count ratio with the subgroups of the major signs 

of ARF. Secondly, due to the retrospective design of our 
study, we did not evaluate the long-term prognosis of our 
patients.

In the literature, this is the first study investigating the 
MPV/platelet ratio and ARF during the acute phase and 
after remission.

Conclusion
Rather than MPV, the MPV/platelet ratio can be used as 

inflammatory marker in ARF. However, prospective studies 
with a larger number of patients are needed to evaluate the 
efficacy of the MPV/platelet ratio.
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