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Rheumatoid arthritis (RA) is the most common chronic inflammatory disease of the joints. Inflammation is considered to be the
main stimulant of platelets, and there is an association between the mean platelet volume (MPV) and platelet reactivity. Increased
platelet counts may be observed during the clinical active stages of RA patients and reduced in the remission period. The present
study investigated the role of platelet indices in RA and its relationship with disease activity.
This case-control study was performed on 105 RA patients and 35 healthy participants as the control group who referred to Ghaem
Hospital of Mashhad in 2017. The participants were divided into 4 groups: 1) patients with newly diagnosed RA, 2) patients with
active RA, 3) patients with RA in remission, and 4) healthy controls. After completing the interview and questionnaire, 10-cc blood
samples were obtained from all subjects. The platelet number (PLT) and mean platelet volume (MPV) were measured.
The mean age of the participants was 49.06±11.08 years. MPV was higher in patients with RA than in the healthy control group
(P value < 0.005). There was a significant difference in mean platelet volume (MPV) between the remission and active groups (P
value < 0.05).
MPV is higher in patients with RA than healthy control. Also is higher in patients with active RA than remission group.
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Introduction
Rheumatoid arthritis (RA) is one of the most common
autoimmune diseases from which 0.5-1% of the world’s
population suffer [1] The incidence and prevalence rates
of RA differ in various geographical areas as well as ethnic groups, and similar to other autoimmune diseases it is
higher among women than men (female/male ratio: 3/2)
[2]. This disease is accompanied by articular and extra-articular manifestations. Synovial inflammation, the production of anticitrullinated protein antibody, and the destruction of cartilage and bone are the most important basic
features of RA [3].
Synovial membrane inflammation affects the small and
large joints and leads to the incidence of synovial proliferative disorders and, consequently, cartilage destruction
and ankylosis. Because cartilage destruction causes structural damage to the joints and ultimately, individual disability, early diagnosis and appropriate treatment for RA is

very important [3].
To the best of our knowledge, the main role of platelets is
the maintenance of hemostasis; however, they also play a
critical role in inflammation and immune responses, which
may be attributed to their role in the hemostasis process [4].
Based on evidence, host immunity is affected by antiplatelet medications, such that it is associated with a decrease
in mortality due to sepsis and with reduced bleeding [5-7].
The evaluation of the role of platelets in inflammation and
immune responses is very important because of the clinical benefits of antiplatelet agents in systemic inflammation
related to infection and justifies detailed examination [8].
Several studies have identified the association between
RA and markers of systemic inflammation, such as C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), mean platelet volume (MPV), and tumor necrosis
factor-alpha (TNF-α) [9-12] and demonstrated that these
factors are increased in RA patients. Inflammation is con-
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sidered to be a main stimulant of platelets, and there is
an association between the mean platelet volume (MPV)
and platelet reactivity. Increased platelet counts may be
observed during the clinical active stages of RA patients,
and they are reduced in the remission period by different
treatment modalities [13-15]. Few studies have investigated MPV values in RA patients and their relationship
with disease activity [15, 16]. Therefore, the present study
aimed to investigate the role of platelet indices in RA and
their relationships with disease activity.

Materials and Methods

This case-control study was carried out on 105 patients
with RA and 35 persons as healthy control who referred
to Ghaem Hospital in Mashhad in 2017. All patients met
the ACR/EULAR 2010 criteria for the diagnosis of RA.
The exclusion criteria were pregnancy; renal, liver, or
heart failure; cancer and chemotherapy; acute or chronic
infection, such as tuberculosis and brucellosis; and other
simultaneous rheumatoid diseases (e.g., lupus, inflammatory myopathies, scleroderma, and Sjogren’s syndrome).
Participants were selected by systematic random sampling.
Patients in this study were divided into four groups: 1)
subjects with newly diagnosed RA and no treatment, 2)
cases with active RA (Disease Activity Score 28 [DAS28ESR]>3/2), 3) patients in remission (DAS28-ESR < 2.6)
who received fixed treatments during the preceding two
months, and 4) the controls who were matched with the
other three groups in terms of age and gender (35 participants in each group).
All patients in the case and control groups were visited by a rheumatologist, and physical examinations were
performed. After an interview and questionnaire completion, 10-cc blood samples were obtained from all subjects.
Erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP), white blood cell count (WBC), platelet number
(PLT), MPV, and hemoglobin (Hb) levels were measured. The diagnosis of RA activity was evaluated based on
DAS28 ESR criteria.
Statistical Analysis
The descriptive data was entered into a code sheet and then
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analyzed in SPSS software (version 16). The Kolmogorov-Smirnov test was used to evaluate the normality of data.
The qualitative and quantitative variables were analyzed using the chi-square test and Kruskal-Wallis test, respectively.
Ethical Considerations
The study protocol was approved by the Ethics Committee
of Mashhad University of Medical Sciences, Mashhad, Iran
(IR.MUMS.fm.REC.1396.149). In line with the principals
of research ethics, informed consent was obtained from all
patients, and all of them were assured that their information
will remain confidential. The participants were ensured that
they could withdraw from the study at any time.

Results

The mean age of the participants was 49.06±11.08 years.
About 89.29% (n = 125) and 10.71% (n = 15) of the patients were female and male, respectively. Table 1 tabulates the frequency of demographic information in the four
groups. No significant difference among the four groups
was observed in sex distribution (P value = 0.87) or age
distribution (P value = 0.08) (Table 1).
The duration of treatment was less than one year in 8.7%
and 7% of active RA patients and RA patients in remission,
respectively. The duration of treatment in 31.42% of active RA patients and 34.28% of patients in remission was
between 1-5 years. Moreover, the duration of treatment
was more than five years in 60% and 45.71% of active RA
patients and RA patients in remission, respectively. The
comparison of treatment duration between active RA patients and RA patients in remission showed that there was
no significant difference between them.
About 16.19% (n = 17) and 11.4% (n = 4) of RA patients and controls had a family history of RA, respectively. The comparison of the family history of RA patients
and healthy controls showed that there was no significant
difference between them (P value = 0.49).
The comparison of MPV between the RA group and the
healthy control group showed that there was a significant difference between them (P value = 0.01); MPV was
higher in the RA group. The comparison of platelet numbers between the RA group and the healthy control group

Table 1. Frequency of demographic information in four groups
RA

RA

RA

( remission)

( new)

(active)

age (years)

48.11 ±11.76

49.49 ±13.31

52.88 ±10.1

51.31 ±10.54

0.08

male (%)

4 (11.43%)

4 (11.43%)

3 (8.57%)

4 (11.43%)

0.87

female (%)

31 (88.57%)

31 (88.57%)

32 (91.43%)

31 (88.57%)

Variables

122

Control

P value
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showed that there was a significant difference between
them (P value = 0.03), with platelet counts being higher in
patients with rheumatoid arthritis than in the healthy controls; however, there was no significant difference between
the healthy controls, remission, and newly diagnosed RA
groups.
The results showed that patients with higher disease activity had higher levels of MPV than new cases and the
remission group (P value < 0.001), while there was no difference between the remission and newly diagnosed group
in MPV (Figure 1).
Spearman correlation analysis showed a direct relationship between MPV variables and RA severity. The coeffi-
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cient r was 0.27 and sig was = 0.005, indicating a relatively weak and direct correlation between the two variables.
A significant difference was observed between the remission and the newly diagnosed groups (P value < 0.001) as
well as between the remission and active groups (P value
= 0.001) in terms of erythrocyte sedimentation rate (ESR).
There was also a significant difference between the remission and newly diagnosed groups (P value = 0.003) as well
as between the remission and active groups (P value =
0.03) in terms of C-reactive protein (CRP. (Table 2).
The comparison of neutrophil percentages showed that
there was a significant difference between the active and
the remission groups (P value = 0.01).

Figure 1. Distribution of erythrocyte sedimentation rate, C-reactive protein, and mean platelet volume
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Table 2. Mean of laboratory data in different groups
Healthy control

Active rheumatoid arthritis

Newly diagnosed rheumatoid arthritis

Remission rheumatoid
arthritis

P-value

Mean

Range

Mean

Range

Mean

Range

Mean

Range

ESR*

12±6.5

8-23

30±17.32

20-43

16±9.67

12-42

10±5.3

5-19

< 0.0005

CRP*

0.62±0.09

0-2.4

10±4.54

6-21

7.4±3.54

2-12

1±0.6

0-4

< 0.0005

WBC*

5.6± 2.87

4.6-8.9

8.3±3.2

6.9-10.5

7.3±1.3

8-8.6

6.9±2.87

6.3-8.6

0.058

Hb**

13.1 ±1.45

12.4- 14

12.29 ±1.15

11.5- 13.56

12.93 ±1.44

11.9- 13.8

12.81 ±1.34

12.1-13.4

0.107

PLT**

293 ±42.5

256-401

326± 56.8

235-397

277 ±34.1

221-345

257 ± 24.09

213-299

0.037

MPV**

8.1 ±1.15

7.9-8.8

9 ±1.89

8.6-9.6

8.6 ±2.09

7.9-9

8.5 ±1.34

8-8.8

< 0.0005

Neut**

56.7 ±8.09

54- 61

66.05 ±11.06

64-72

60.57 ±9.66

57-63

59.09 ±8.66

57-61

< 0.0005

Lymph**

36.2 ±8.56

35-43

29.88 ±10.06

27-33.7

33.4 ±8.72

31.4-37

34.14 ±8.25

32-38.3

0.11

Eerythrocyte sedimentation rate (ESR); C-reactive protein (CRP); White blood cell count (WBC); Platelet number (PLT); Mean platelet volume (MPV);
Hhemoglobin (Hb);
* Kruskal–Wallis test,
**ANOVA test

Discussion
Hematological markers associated with platelet function
are often neglected. In the present study, the platelet indices were measured in patients with active RA, newly diagnosed RA patients, and RA patients in remission. Based on
the results of the present study, the mean values of ESR,
CRP, PLT, MPV, and neutrophils were higher in patients
with active RA compared with those in patients newly diagnosed with RA, patients in remission, and the healthy
controls. Moreover, the mean values of these factors were
higher in the newly diagnosed RA group compared with
those in the RA patients in remission. No relationship was
observed between disease activity and Hb, lymphocyte
number, and WBC count.
Similarly, Yildirim et al. demonstrated that MPV was
significantly higher in the RA group when compared with
the healthy controls, but contrary to the current results,
their results indicated a negative relationship between
MPV and disease activity [17].
Yazici et al. showed that MPV and PLT values were
higher in RA subjects in comparison with healthy controls.
Moreover, WBC, ESR, and CRP levels were higher in RA
patients than in the control group [9]. Based on the findings of the present study, high MPV levels were observed
in patients with active RA compared with newly diagnosed
RA patients and RA patients in remission. A lower Hb lev124

el was reported by Yazici et al. in RA patients in comparison with the control group; however, in the present study,
no difference was observed in Hb factor.
Yazici et al. demonstrated that MPV and PLT count were
correlated with disease activity diagnosed by DAS28
score. Similar to the results of Yazici, the present study
used DAS28 score to detect patients in remission and those
with active RA. The findings of Milovanovic et al. indicated increased PLT and MPV values in patients with active
RA, which decreased after 2 years of anti-TNF-α therapy
[15]. The sample size in the present study was larger than
those of the aforementioned studies. However, the aforementioned results are in line with the findings of the present study.
Contradictory to the results of the present study, Kisacik
et al. indicated that MPV levels were significantly lower
in patients with active RA than in the control group [16].
Nonetheless, the data obtained from the aforementioned
study should not be considered as certain due to its low
sample size and retrospective nature. These conflicting
findings might be partially explained by different sample
characteristics, such as age, sample size, and different diagnostic criteria.
The relationship between other disease activity markers
such as ESR and CRP levels and disease activity in RA
patients was rejected based on the findings of other studies
Rheumatology Research., Vol. 4, No. 3, July. 2019
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[15, 18]; however, in the present study, ESR and CRP values were higher in patients with active RA in comparison
with those in patients with newly diagnosed RA and in the
remission group.
The main goal of the treatment process of RA is to suppress local and systemic inflammation. Biological TNF-α
blocking agents are the main agents for the suppression of
inflammation and management of disease activity in RA
patients. These medications exclusively or in combination with disease-modifying anti-rheumatic drugs can be
used for the suppression of pro-inflammatory cytokines
and acute-phase reactants [19]. Diverse inflammatory biomarkers are involved in the pathophysiology of RA. Based
on the results of a study carried out by Caporali et al., a
three-month treatment with anti-TNF-α leads to changes
in MPV, disease activity, ESR, and CRP as well as a reduction in platelet count [20].
An inverse relationship is indicated between the changes
in platelet count and platelet size due to TNF-α therapy
[21]. A tendency to smaller sized platelets in RA patients
is related to high disease activity. The small size of platelets in RA patients in the active stage was demonstrated by
Kisacik et al. [16]. The findings of another study showed
the opposite direction of MPV changes and its dual pathophysiological role in RA [15].
The MPV values might indicate the intensity of the
inflammatory process in the active stage of RA. The
overproduction of pro-inflammatory cytokines and
acute-phase reactants leads to the suppression of platelet
size by affecting megakaryopoiesis and the consecutive
release of small-sized platelets from bone marrow. The
intensive consumption of large platelets at inflammation
sites may be another explanation for the reduced size
of circulating platelets in active RA. In the acute stage
of inflammation, large platelets have higher activity in
releasing pro-inflammatory and thrombotic agents than
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smaller-sized platelets [21].
MPV has been well examined compared with the other variables of platelet function produced by automated
blood cell counters. An association between high MPV
values and increased risk of thrombotic events has been
shown in several studies [22-24]. The MPV, an inexpensive test, can be used for the evaluation of disease activity
in patients with RA [25, 26].
Limitations and Recommendations
The small sample size and short follow-up periods were
the main limitations of this study. Therefore, the results
of this study cannot be generalized to other populations.
Larger studies with larger sample sizes should be performed to obtain more accurate results.

Conclusion

MPV and platelet numbers are higher in patients with
active RA than in the healthy controls or in RA patients
in remission. The findings of this study emphasize the
use of MPV as a marker of high-grade inflammation for
monitoring treatment in RA patients. Future prospective
studies with large sample sizes are required to determine
the associations between high and low values of MPV and
inflammation markers.
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