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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Rheumatoid arthritis (RA) is a chronic 

autoimmune disorder characterized by inflammation of the 
synovial joints. Disease activity assessment plays a crucial 
role in guiding treatment decisions and monitoring disease 
progression in RA patients. Thus, the current study examines 
the association between Mean Platelet Volume (MPV), Red Cell 
Distribution Width (RDW), and disease activity in RA patients. 

Methods: A total of 100 patients were included following 
the inclusion and exclusion criteria. All participants underwent 
physical examination and laboratory tests. Disease activity was 
assessed using the Disease Activity Score 28 (DAS28).

Result: The cut-off levels for RDW and MPV were 14.8 
and 11.25, respectively. However, a significant association 
was observed between RDW levels and DAS28, indicating 
that the group with RDW ≤14.8% displayed higher DAS 
compared to the RDW >14.8% group. Also, MPV levels did 
not exhibited statistically significant variations. RDW levels did 
not show significant disparities among patients with different 
comorbidities.

Conclusion: There is a significant correlation exists between 
RDW and disease activity in RA exists. Moreover, RDW 
can be utilized in clinical settings to monitor disease activity 
effectively. Since RDW is routinely included in standard blood 
tests, it is cost-effective and more convenient for treating RA 
cases.

Key words. Rheumatoid arthritis, disease activity, red cell 
distribution, mena.
Introduction.

Rheumatoid arthritis (RA) is a common autoimmune 
inflammatory disorder that significantly impacts the synovial 
joint lining, leading to increased disability, premature death, 
and significant socioeconomic challenges [1,2]. It affects 0.5–
1% of adults, with a threefold higher prevalence in women than 
men [3]. This persistent inflammatory condition, of uncertain 
etiology, manifests as joint tenderness, swelling, and stiffness, 
causing gradual deterioration of cartilage and bone structure 
[4]. Around 40% of RA individuals experience extra-articular 
involvement, contributing to overall pain presentation. The 
pathogenesis of RA is intricately linked to various inflammatory 
molecules [5].

In rheumatological diseases, inflammatory reactions are 
pivotal, leading to changes in peripheral blood cell numbers, 

shapes, and sizes. Complete blood cell parameters can serve 
as indicators of inflammation and disease activity [6]. Recent 
studies have investigated the relationship between RA activity 
and hematological parameters [7]. Studies have shown an 
increase in platelet count during RA flare-ups, followed by a 
decrease during remission, suggesting a potential association 
between platelet indices and disease activity in RA [8].

In assessing RA activity, clinicians evaluate tender and 
swollen joint counts, acute-phase reactant levels, and receive 
global assessments from both patients and physicians. This 
comprehensive evaluation reliably predicts damage and physical 
disability, serving as a pivotal outcome measure in clinical 
studies for valuable insights into RA health outcomes [9]. The 
assessment, including painful joints and inflammatory markers, 
is crucial for determining the Disease Activity Score-28 (DAS28 
CRP/ESR), a widely used severity index guiding treatment 
adjustments [1].

The authors have shown interest in detecting platelet-
associated microparticles in the synovial fluid in the cases of RA 
to explore potential involvement of platelets in inflammation 
[10]. Peripheral thrombocytosis is a recognized complementary 
to inflammation in RA. Red cell distribution width (RDW) and 
mean platelet volume (MPV), are two hemogram measures, 
related to inflammation and inflammatory diseases [11]. Yet, 
the connection among them and the clinical indices measuring 
disease activity in RA remains undetermined. Moreover, 
findings from diverse studies concerning MPV levels in different 
inflammatory conditions exhibit inconsistency [12].

The relationship between RDW and MPV concerning the 
clinical disease activity indices of RA remains uncertain. 
While literature provides abundant data on the link between 
inflammation and RDW and MPV, their clinical utility is still a 
subject of controversy. Despite being cost-effective and easily 
accessible, the applicability of these parameters is inconsistent, 
with conflicting results from various studies on MPV levels 
in different inflammatory conditions [11,12]. Therefore, the 
research aimed to study the relationship between MPV and 
RDW with disease activity among individuals with RA.
The Function of MPV and RDW in Measuring RA Disease 
Activity:

A quantitative indicator of variation in the size of circulating 
red blood cells is the red cell distribution width, or RDW. RDW 
may be enhanced in inflammatory disorders such as RA because 
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of the premature destruction or defective maturation of red blood 
cells caused by increased production of inflammatory cytokines and 
oxidative stress. RDW may thus be a useful indicator of continued 
inflammation and disease activity in individuals with RA.

The average size of platelets in the blood is determined by 
the mean platelet volume, or MPV. Inflammatory processes 
may have an impact on the number and reactivity of platelets, 
which are essential for both inflammation and immunological 
responses. MPV readings may rise as a consequence of platelet 
activation and the release of bigger, more reactive platelets in 
RA due to the chronic inflammatory condition. High levels 
of MPV have been linked to a number of autoimmune and 
inflammatory diseases, indicating that MPV may represent 
disease activity in RA.

A common aspect of a complete blood count (CBC) test, which 
is an accessible and reasonably priced diagnostic procedure, 
measures both RDW and MPV. Clinicians may get important 
insights into the inflammatory state and disease activity in 
patients with RA by assessing these parameters in combination 
with other clinical examinations and disease activity scores, 
such as the Disease Activity Score-28 (DAS28).

But it's crucial to remember that there is a complicated link 
between RDW, MPV, and disease activity in RA that may be 
impacted by a number of variables, such as the existence of 
comorbidities, medication usage, and unique patient features. 
For this reason, it is essential to interpret these indicators within 
the framework of a thorough clinical examination in order to 
make appropriate choices about therapy and disease monitoring.
Materials and Methodology.

This cross-sectional study was conducted in Saveetha Medical 
College and Hospital between January 2023 to January 2024. 
The ethical approval was taken prior to initiating the study. The 
study involved a total of 100 patients.
Sample Size Calculation:

Calculating Sample Size:
The G*Power program (version 3.1.9.7) was used to determine 

the sample size for this investigation. The impact size for the 
association between RDW and disease activity (DAS28) in RA 
patients was calculated to be around 0.3, which is regarded as a 
medium effect size based on prior research by Atwa ET, et al. 82 
individuals were found to be the minimum needed sample size, 
with an alpha level of 0.05 and a power of 0.8.

However, the research goal was to enlist a larger sample size 
in order to account for any dropouts or incomplete data. In the 
end, 100 individuals made up the research, which satisfied the 
minimal sample size criteria and had enough statistical power to 
find meaningful relationships between disease activity markers, 
RDW, and MPV.
Criteria of inclusion:

The study included patients who met the classification criteria 
for RA according to the ACR/EULAR 2010 guidelines.
Criteria of exclusion:

Patients diagnosed with other rheumatologic conditions, 
malignancies, endocrine disorders, or blood disorders that could 
potentially affect RDW and MPV were excluded.

A complete medical history, with a thorough general and 
musculoskeletal examination, was conducted, followed by the 
assessment of disease activity the Disease Activity Score-28 
(DAS28) with erythrocyte sedimentation rate (ESR).

The DAS28 scores were categorized as follows [13]:
DAS28 Score Activity Status of Disease
< 2.6 Inactivity
2.6- 3.2 Low
3.2-5.1 Moderate
> 5.1 High
Laboratory investigations included Complete Blood Picture 

(CBC) with a differential cell count, C-reactive protein (CRP), 
ESR, hemoglobin, and rheumatoid factor (RF).
Results.

The average age of 100 RA patients was 56.21 ± 15.41 years, 
with gender distribution of 68% female and 32% male cases. 

Characteristics Mean ± SD
Age 56.21 ± 15.41
Gender No of cases
Female 68 (68.00%)
Male 32 (32.00%)
Laboratory Findings Mean ± SD
RDW (%) 18.25 ± 2.1
MPV (fL (femtoliters)) 13.26 ± 0.98
CRP (mg/L) 30.31 ± 32.24
ESR (mm/hr) 60.11 ± 35.45
DAS28 4.26 (1.8–7.56)
Duration of illness No of cases
<1 Y 12
(1-3) Y 58
(4-6) Y 24
(7-10) Y 16
Total 100
Anti-ccp No of cases
Yes 67 (67.00%)
No 33 (33.00%)

Table 1. Study Features of RA patients (n=100).

Characteristics RDW ≤14.8 RDW >14.8 t value P value
Mean ± SD Mean ± SD

Age 55.39 ± 14.23 56.45 ± 12.92 -0.023 0.86
Gender (F: M) 38:14 30:18
DAS28 3.9 (2.5–6.1) 4.1 (2.8–6.8) 4.1 0.0003

Mean ± SD Mean ± SD
ESR 55.21 ± 35.32 63.53 ± 34.29 -0.68 0.42
CRP 28.65 ± 32.43 33.26 ± 29.22 -0.62 0.49

No of cases No of Cases
<1 Yr 8 14

0.53
(1-3) Yrs 22 18
(4-6) Yrs 12 10
(7-10) Yrs 10 6

52 48
Anti CCP
Yes 30 38 0.02No 22 10

Table 2. Analysis of RA patients based on RDW percentages levels.
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Laboratory findings revealed elevated levels, including RDW 
(18.25 ± 2.1), MPV (13.26 ± 0.98), CRP (30.31 ± 32.24), and 
ESR (60.11 ± 35.45), indicating inflammation. The (DAS28) 
demonstrated a moderate disease activity level with a mean 
value of 4.26 (1.8–7.56). The duration of illness varied, with 
21.00 % having RA for less than 1 year, 58.00% for 1-3 
years, 24.00% for 4-6 years, and 16.00% for 7-10 years. And 
a significant majority (67.00 %) of patients tested positive for 
Anti-CCP antibodies.

In this study comparing RDW levels in RA patients, no 
significant differences in age or gender were found between 
RDW ≤14.8% and RDW >14.8% groups. However, RDW 
≤14.8% patients had higher DAS28 scores compared to RDW 
>14.8% patients (3.9 vs. 4.1, P = 0.0003). Inflammatory markers 
(ESR, CRP) showed no significant variations, but there was 
variability in illness duration distribution. The RDW >14.8% 
group had a higher prevalence of anti-CCP antibodies.

In this comparative investigation based on MPV levels, no 
significant differences were found in age and gender distribution. 
Also, there were no significant disparities in DAS28 between the 
two groups. The distribution of cases across different durations 
of illness showed some variability, but no consistent pattern 
emerged.

Table 4 revealed that there were no significant differences in 
RDW levels between patients with or without diabetes mellitus 
(DM), hypertension (HTN), and coronary artery disease (CAD). 
Similarly, MPV levels did not show statistically significant 
variations across these comorbidities. Specifically, for DM, 
HTN, and CAD, the t-tests for RDW and MPV did not yield 
significant p-values.

In medication usage, relation to RDW and MPV, the data 
indicates that there were 88 cases with the use of steroids and 
12 cases without, showing no significant impact on RDW. 
Similarly, for MPV, there were 46 cases with steroid use and 
8 cases without. In the case of (DMARDs), 100 cases were 
observed for both RDW and MPV.

The correlation analysis between RDW and MPV in RA 
patients revealed notable associations. There were no significant 
correlations between RDW and age or between MPV and age. A 
significant positive correlation was observed between RDW and 

disease activity (DAS). Both RDW and MPV showed positive 
correlations with inflammatory markers (ESR and CRP). 
Additionally, a positive correlation was found between RDW 
and CRP levels, indicating a relationship between elevated 
RDW and higher CRP levels. However, the correlation between 
MPV and CRP did not reach statistical significance.
Discussion.
Establishing RDW and MPV Cutoff Values:

Receiver operating characteristic (ROC) curve analysis was 
used to establish the cutoff values for RDW and MPV. A binary 
classifier system's diagnostic capacity is visually represented 
by a ROC curve, which plots the true positive rate (sensitivity) 
versus the false positive rate (1-specificity) at different threshold 
values.

The cutoff value for RDW was determined to be 14.8%. 
AUC (area under the ROC curve) was 0.72 at this threshold, 
suggesting a passable capacity to distinguish individuals with 
high and low disease activity (DAS28 score). At this threshold, 
the sensitivity and specificity were 68% and 64%, respectively.

Likewise, for MPV, 11.25 fL was shown to be the ideal cutoff 
threshold. With an AUC of 0.58, MPV seems to have little 
discriminating power when assessing disease activity. However, 
the sensitivity and specificity were 62% and 54%, respectively, 
at the cutoff of 11.25 fL.

Characteristics MPV≤11.25 MPV≥11.25 t value P value
Mean ± SD Mean ± SD

Age= 54.24 ± 13.54 55.36 ± 14.21 -0.24 0.72
Gender (F: M) 39:13 29:19
DAS28 3.5 (2.6-6.5) 3.8 (2.4-6.9) 0.32 0.81

Mean ± SD Mean ± SD
ESR 32.12 ± 19.20 37.36 ± 21.5 -1.8 0.19
CRP 22.6 ± 23.3 16.41 ± 18.22 2.24 0.31
<1 Yr 9 18

0.08
(1-3) yrs 20 12
(4-6) Yrs 10 11
(7-10) Yrs 13 7

52 48
Anti CCP No of cases No of Cases
Yes 28 30 0.38No 24 18

Table 3. Evaluations of RA patients according to MPV levels.

Comorbidities RDW t, p value MPV t, p value

DM (Mean ± SD) (Mean ± 
SD)

No 15.63 ± 6.23 
(64) t =2.30, 

p=0.31

13.25 ± 
4.41 (60) t=0.32, 

p=0.81Yes 17.53 ± 6.15 
(36)

14.21 ± 3.2 
(40)

HTN

No 16.41 ± 7.21 
(76) t= -0.52, 

p=0.71

14.24 ± 
6.24 (72) t= -0.69, 

p=0.58Yes 15.36 ± 6.84 
(34)

12.58 ± 
4.98 (28)

CAD

No 16.21 ± 7.25 
(88)

t = -0.91, p 
=0.96

13.37 ± 
5.21 (82)

t= -1.23, 
p=0.33

Table 4. Variation in RDW and MPV with different comorbidities.

Medications RDW MPV
Steroid No of cases No of cases
Yes 88 85
No 12 15
DMARDS 100 100

Table 5. Medication taken in RDW and MPV.

RDW MPV
Variables r p r p
Age 0.062 0.82 0.042 0.83
DAS 0.67 0.0001 0.015 0.98
ESR 0.51 0.0049 0.32 0.021
CRP 0.49 0.042 0.25 0.063

Table 6. Associations of RDW (%) and MPV with Demographics, 
Disease Characteristics, and Laboratory Results.
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For the purpose of further research and comparison of disease 
activity measurements and other factors, these cutoff values 
were used to divide the patient population into two groups.

Using ROC curve analysis to determine cutoff values is a 
commonly used, statistically sound technique. It facilitates the 
interpretation of test findings and their diagnostic or prognostic 
significance by assisting in the identification of threshold values 
that optimise the trade-off between sensitivity and specificity.

"In the utilization of medications in the context of MPV, the 
data shows that there were 85 cases with the application of 
steroids and 15 cases without."

Inflammatory processes in rheumatic diseases lead to 
alterations in peripheral blood cell counts, morphology, and 
sizes. As a result, blood cell indices are regarded as indicators 
of inflammation and markers of disease activity. Ratios among 
hematological indices have proven to be valuable tools for 
assessing inflammatory activity in different autoimmune 
conditions, such as ulcerative colitis and Familial Mediterranean 
Fever [14]. Therefore, the present study investigated the 
correlation between these RDW and MPV and disease activity 
in RA.

In the present study, the average age of patients diagnosed with 
RA was 56.21+ 15.41 years. Notably, 68% of these patients 
were female, while 32% were male. In a study conducted by 
Farouk AM et al. [8] the mean age of RA patients was reported 
as 50.40 + 11.94 years and 77.3% were females, whereas 22.7% 
were males. Similarly, in another study by Moghimi J et al. 
[15] the mean age was 49.5 ± 12.3 years. Whereas 85.0% of the 
participants in this study were female, while 15.0% were male. 
These findings consistently underscore a notable predominance 
of females among RA patients across various investigations.

In the present investigation, laboratory assessments revealed 
elevated levels indicative of inflammation, including RDW at 
18.25 ± 2.1, MPV at 13.26 ± 0.98, CRP at 30.31 ± 32.24, and 
ESR at 60.11±35.45. The DAS28 reflected a moderate disease 
activity level, with a mean value of 4.26. Regarding the duration 
of illness, a spectrum was observed, with 21.00% of individuals 
having RA for less than 1 year, 58.00 % for 1-3 years, 24.00% 
for 4-6 years, and 16.00 % for 7-10 years. Notably, a substantial 
majority (67.00 %) of patients tested positive for Anti-CCP 
antibodies. In another research study by Sunar I et al. [9] the 
mean values for ESR and CRP were 25.0 ± 19.5 and 10.0 ± 
13.5, respectively. The DAS28 aligned closely, indicating 
moderate disease activity with a mean of 3.3. Furthermore, 
the mean duration of disease was reported as 160.1 ± 99.9. 
These comparisons highlight consistent trends in inflammatory 
markers and disease activity levels among RA patients, though 
slight variations may exist across different studies.

In the current investigation, a significant correlation emerged 
between RDW levels and DAS28, where the group with RDW 
≤14.8% exhibited higher DAS28 scores compared to the 
RDW >14.8% group (3.9 vs. 4.1, P = 0.0003). Additionally, 
a higher prevalence of anti- CCP antibodies was noted in the 
RDW >14.8% group. In a study by Atwa ET et al. [3] similar 
findings were reported, indicating that RA patients with RDW 
levels exceeding 14.85% showed significantly higher DAS28. 
Furthermore, RDW values were found to positively correlate 
with DAS28, ESR, and CRP in their study. However, unlike 

in the present investigation, no significant variations were 
observed in inflammatory markers (ESR, CRP). 

Similar findings were observed in the study by Tecer D et al. 
[12], which also demonstrated a notable correlation between 
RDW and DAS28. A recent study by Hassan W et al. [16] 
revealed a significant association between RDW and disease 
activity markers, suggesting RDW's potential as a reflective 
marker of disease activity.

In the current study comparing MPV levels, no significant 
differences in DAS28 were observed between groups. ESR 
and CRP levels, showed numerical disparity with no statistical 
significance. Similarly, Etwa T et al. study found no significant 
correlation between MPV and disease activity markers.

Similar results were reported by Tecer D et al. [12] and 
Moghimi et al. Furthermore, the recent investigation by Hassan 
W et al. [16] also concluded the limited utility of MPV as a 
disease activity marker.

In the analysis of variations in RDW and MPV concerning 
different comorbidities, it was observed that RDW levels did not 
exhibit significant differences between patients with or without 
diabetes mellitus (DM), hypertension, and coronary artery 
disease. Similarly, MPV levels also did not show statistically 
significant variations across these comorbidities. Contrary to 
these findings, the study by Atwa ET et al. [3] found that anemia 
of chronic disease and iron deficiency anemia significantly 
influenced RDW, while they did not significantly affect MPV.

Medication usage was found to have no significant impact 
on RDW. The utilization of various medications did not affect 
RDW or MPV in the studied population [3]. However, it is 
noteworthy that anti-TNFa therapy led to a substantial increase 
in MPV throughout the study duration [17].
Conclusion.

The RDW potentially serves as a valuable indicator for 
assessing disease activity. RDW showed a strong correlation 
with disease activity, making it a practical and readily available 
tool since it is routinely assessed in complete blood counts 
without incurring extra costs. However, MPV did not show 
significant results as a reliable marker of disease activity in RA 
patients.
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