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Abstract

Background: This meta-analysis aimed to investigate the association between mean platelet volume (MPV)
and systemic lupus erythematosus (SLE) disease activity, and laboratory parameters including the SLE Discase
Activity Index (SLEDAI), C3 levels, anti-double-stranded DNA (anti-dsDNA) antibodies, and erythrocyte
sedimentation rate (ESR).

Methods: The Medline, Embase, and Cochrane databases were searched comprehensively to identify relevant
articles. Meta-Analyses were performed to assess differences in MPV between patients with SLE and control
groups and between active and inactive SLE. A separate meta-analysis explored correlation coefficients be-
tween MPV and SLEDALI, C3, anti-dsDNA, and ESR.

Results: Fourteen studies comprising 659 patients with SLE and 682 controls were included. No significant
difference in MPV was found between patients with SLE and control groups (standardized mean difference
[SMD]: 0.406; 95% confidence interval [CI]: —0.087 to 0.899; P = 0.107). When stratified by ethnicity, the Ar-
ab population displayed markedly elevated MPV levels within the SLE group (SMD: 1.032; 95% CI: 0.475—
1.588; P <0.001), unlike their European and Asian counterparts. MPV levels were higher in the active disease
group than in the inactive group, particularly among the Arab population (SMD: 2.100; 95% CI: 0.406-3.794;
P = 0.015), while no significant difference was observed within the Asian population (SMD: —1.493; 95% CI =
—4.465 to 1.479; P = 0.325). MPV did not correlate with SLEDAI (correlation coefficient: 0.252; 95% CI: —
0.016 to 0.486; P = 0.065), ESR, C3, or anti-dsDNA.

Conclusion: MPV levels were generally higher in patients with SLE among the Arab population. Moreover,
MPV and disease activity were positively correlated within the Arab population, underscoring the potential of
MPYV as a disease activity indicator in specific ethnic groups.
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Introduction

Systemic Lupus Erythematosus (SLE) is a multi- and accessible biomarkers is essential for accurate
faceted autoimmune disorder characterized by its diagnosis, prognosis, and monitoring of disease
complex clinical presentation, variable disease activity in SLE (3, 4).

course, and multiple organ system involvement One such potential biomarker is the mean plate-
(1, 2). Consequently, the identification of reliable let volume (MPV), an indicator of platelet size
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and function that has shown promise in reflect-
ing inflammatory processes in various pathologi-
cal conditions (5). Platelets are critical in both
hemostasis and inflammation, playing a pivotal
role in immune responses and contributing to the
pathogenesis of various inflammatory disorders,
including autoimmune diseases like SLE. MPV,
obtained from routine complete blood count
(CBC) analysis, is an indirect marker of platelet
activation (5). Understanding the potential corre-
lation between MPV and SLE activity could pro-
vide insights into the inflammatory aspects of this
complex autoimmune disease.

The prevalence, severity, and clinical presentation
of SLE exhibit notable ethnic disparities. Genet-
ic, environmental, and sociodemographic factors
contribute to these differences. Since MPV might
be influenced by genetic and environmental fac-
tors, its association with SLE and related parame-
ters may differ among various ethnic groups.
Therefore, analyzing the MPV-SLE relationship
across different ethnic populations could unravel
novel insights into its potential as a biomarker,
tailored to the specific characteristics of diverse
patient cohorts. Measuring SLE disease activity is
a clinical challenge due to the variability in disease
presentation and the lack of a definitive diagnos-
tic test. The SLE Disease Activity Index
(SLEDAI) is a widely accepted scoring system
that incorporates various clinical and laboratory
parameters to assess disease activity. Additionally,
complement component 3 (C3) levels, anti-
double-stranded DNA (anti-dsDNA) antibodies,
and erythrocyte sedimentation rate (ESR) are es-
tablished biomarkers for monitoring disease ac-
tivity and systemic inflammation in SLE. Investi-
gating the correlation between MPV and these
markers holds potential for identifying a simple,
accessible, and noninvasive indicator of SLE dis-
ease activity.

This meta-analysis aimed to comprehensively as-
sess the relationship between MPV and SLE by
synthesizing evidence from a range of studies.
Specifically, this study aimed to elucidate whether
MPV levels differ between patients with SLE and
control groups, determine the correlation be-
tween MPV and SLE disease activity as measured
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by SLEDAI and explore the potential associa-
tions between MPV and critical laboratory mark-
ers such as C3, anti-dsDNA antibodies, and ESR.

Materials and Methods

Selecting the most relevant studies and data
We sought studies that examined MPV in pa-
tients with SLE and healthy controls. To identify
all available articles, the Medline, Embase, and
Cochrane databases (up to August 2023) were
searched. The keywords and subject terms used
were "mean platelet volume" and "systemic lupus
erythematosus." All references provided in the
discovered articles were also searched to identify
additional studies. Studies were considered ad-
missible if at least one of the following condi-
tions was satisfied: (1) they were case—control,
cross-sectional, or cohort studies; (2) they includ-
ed information on MPV in SLE and controls; or
(3) they included data on the correlation between
MPV and SLE activity as assessed by the
SLEDAI, C3, anti-dsDNA, or ESR. There were
no restrictions based on race or language.
Exclusion criteria were as follows: reviews, case
reports, and studies with redundant or insuffi-
cient data. Data on methods and results were col-
lected by two independent reviewers, with disa-
greements among the reviewers resolved by con-
sensus. The primary author, publication year, na-
tion, participant count, MPV mean and SD, and
correlation coefficients between MPV and dis-
ease activity were obtained from each study.
When the presented data were medians, inter-
quartile ranges, or ranges, the mean and SD val-
ues were determined using aforementioned tech-
niques (6, 7). Each component of the meta-
analysis was graded according to its quality using
the Newcastle—Ottawa Scale (8).

Meta-analysis relies on existing data from various
studies. Ethical concerns may arise if the original
studies have issues with data integrity, reliability,
or if there are suspicions of data fabrication. En-
suring the reliability of the source data is crucial
to maintaining the integrity of the meta-analysis.
The meta-analysis was conducted in accordance
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with the Preferred Reporting Items for Systemat-
ic Reviews and Meta-Analyses (PRISMA) guide-
lines (9).

Analysis of statistical correlations

A meta-analysis was performed to assess MPV in
patients with SLE, healthy controls, and both
active and inactive SLE and the relationships be-
tween MPV and SLEDAI, C3, anti-dsDNA, and
ESR in patients with SLE. To guarantee data in-
tegrity, results were presented as standardized
mean differences (SMDs) and 95% confidence
intervals (Cls). Using Cochran's Q test (10), we
evaluated heterogeneity and variability both with-
in and across trials. The hypothesis that all stud-
ies examined the same impact was investigated

using a heterogeneity test. The equation “I* = 100%

X (Q — df)/Q” (11) was used to calculate the ef-
fect of heterogeneity. I” assessed trial-to-trial con-
sistency and whether the majority of the overall
difference across trials was mostly due to hetero-
geneity rather than chance. I* varied between 0%
and 100% (11), and I values of 25%, 50%, and
75% were categorized as low, moderate, and high,
respectively. Values of I* values were >50% or a
significant QQ value (p <0.10) indicated study het-
erogeneity, the random-effects model was used
(12). The fixed-effects model was used when the
Q statistic (p <0.10) failed to identify study het-
erogeneity. The model only included study heter-
ogeneity and assumed that all studies evaluated

Records identified through
literature searching

93] (n = 147)

[Medline, 25; Embase, 29; Web of Science,

the same underlying impact. The Comprehensive
Meta-Analysis software (Biostat Inc., Englewood,
NJ, USA) was used to make the statistical correc-
tions for the current meta-analysis.

Sensitivity test, heterogeneity, and publica-
tion bias

To investigate the likely causes of the heterogene-
ity seen in the meta-analysis, meta-regression
analyses were performed using the variables eth-
nicity, research quality, sample size, publication
year, and data type. A sensitivity test was per-
formed to determine the influence of each study's
exclusion on the pooled SMD. Although funnel
plots are often used to detect publication bias,
interpreting them requires judgment and a range
of studies with various sample sizes. Therefore,
we evaluated publication bias using Egger's linear
regression test (13), which identified funnel plot
asymmetry using a natural logarithm scale of
SMDs.

Results

Studies included in the meta-analysis
Computational and manual search methods ini-
tially located 147 studies. Twenty publications
were selected for full-text examination based on
their titles and abstracts (Fig. 1).

Records excluded for duplicate

-

Records after the exclusion
{m=122)

{n = 25)

Records excluded for irrelevance
(review, animal studies, not

!

(n = 20)

Full-text articles assessed for eligibility

related ta MPW, SLE) (n = 102)

Records excluded for no data,
review (n = 6)

l

Studies included in meta-analysis
{n = 14)

Fig. 1: The study selection process
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Six studies which lacked MPV data or were re-
views were eliminated. Accordingly, 14 studies
with 659 patients with SLE, 682 controls, 284
active SLE, and 227 inactive SLE (14-27) met the
inclusion criteria (Table 1, Fig. 1). Each study

received a quality rating score between 6 and 7.
An overview of the features of the studies that
made up the meta-analysis are shown in Table 1
and 2.

Table 1: Characteristics of the individual studies included in the meta-analysis: SLE vs. Control

Authors E'thnicity Groups Number Correlation Results Study
Coefficien- quali-
SLE Con- @ SMD  Magnitude*  P-value ty
trol *
Taha, 2022(17) Arab MPV 100 100 0.514 1.012 Large <0.001 6
Uzkeser, 2021(19) European MPV 39 45 0.329 1.308 Large <0.001 6
Talat, 2021(16) Arab MPV 50 50 0.530 0.508 Medium 0.012 7
Hartmann, 2018(23)  Latin American MPV 81 58 -0.290 -0.636 Medium <0.001 7
Chen, 2018(15) Asian MPV 113 NA -0.369 Small 0.009 7
1
Yolbas, 2016(20) European MPV 51 55 NA -0.188 Small 0.336 6
El-Garf, 2016(18) Arab MPV 29 36 -0.190 1.675 Large <0.001 6
Qin, 2015(21) Asian MPV 154 151 0.218 0.460 Small <0.001 7
Safak,2014(22) European MPV 44 44 NA -0.954 Large <0.001 6
Yavuz, 2014(14) European MPV 20 30 0.550 1.449 Large <0.001 6

SLE: Systemic lupus erythematosus, SMD: Standardized mean difference, MPV: Mean platelet volume, » SLEDAI;
Systemic lupus erythematosus disease activity index, *Magnitude of Cohen’s 4 effect size: 0.2—-0.5, small effect; 0.5—

0.8, medium effect; 0.8, large effect; NA: Not available.

Table 2: Characteristics of the individual studies included in the meta-analysis: Active vs. Inactive SLE

Authors Ethnicity  Groups Number Results Study
Active  Inactive ~ SMD* Magni- P-value quality
tude*

Taha, 2022(17) Arab MPV 29 18 6.329 Large <0.001 6
Talat, 2021(106) Arab MPV 25 25 0.984 Large 0.001 7
Chen, 2018(15) Asian MPV 57 34 0.003 Small 0.988 7
Ayna, 2017(26) European MPV 78 30 0.607 Medium 0.006 7
Khan, 2017(24) Asian MPV 25 25 -3.030 Large <0.001 6
Galil, 2016(27) Arab MPV 16 48 1.504 Large <0.001 6
Delgado-Garcia, Latin MPV 36 36 0.692 Medium 0.004 6
2016(25) American

El-Garf, 2016(18) Arab MPV 18 11 0.089 Small 0.817 6

SLE: Systemic lupus erythematosus, SMD: Standardized mean difference, MPV: Mean platelet volume, *Magnitude
of Cohen’s 4 effect size: 0.2—0.5, small effect; 0.5-0.8, medium effect; 0.8, large effect.

Comparing MPV in a meta-analysis between
SLE patients and controls

In the present meta-analysis, MPV was not dif-
ferent between the SLE and control groups
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(SMD: 0.40; 95% CI: —0.087 to 0.899; p = 0.107)
(Table 3, Fig. 2).
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Table 3: Meta-analysis of MPV levels in SLE: SLE vs. Control

Groups Population No. Test of association Test of heterogeneity
of SMD* 95% CI P-value  Model P-value P
stud-
les

All Overall 10 0.406 -0.087-0.899 0.107 R < 0.001 94.5
Ethnicity European 4 0.390 -0.712-1.492 0.488 R < 0.001 95.4
Arab 3 1.032 0.475-1.588 < 0.001 R < 0.001 82.0
Asian 2 0.490 -0.763-0.862 0.905 R < 0.001 95.1
Latin American 1 -0.636  -0.982- -0.291 < 0.001 NA NA NA
Sample Small (< 100) 0.645  -0.379 -0.379-1.669 0.217 R < 0.001 95.5
size Large (> 100) 5 0.196 -0.382-0.774 0.507 R < 0.001 94.6

MPV: Mean platelet volume, SLE: Systemic 0.390lupus erythematosus, LN: Lupus nephritis, CI: Confidence interval, R: Ran-
dom effects 1.032model, NA: Not applicable. *: Magnitude of Cohen’s d effect size (SMD): 0.2-0.5, small effect; 0.5-0.8, medi-
um0.490 effect; = 0.8, large effect. MPV was not different between the SLE and control groups. The Arab population, but not
the European or Asian populations, had significantly higher MPV levels in the SLE group

Study name Statistics for each study Std diff in means
Std diff Lower Upper and 95% CI
in means limit limit p-Value
Taha, 2022 1.012 0718 1.307 0.000 [ |
Uzkeser, 2021 1308 0836 1780  0.000 ]
Talat, 2021 0508 0.109 0.906 0.012
Hartmann, 2018 -0.638 -0.982 -0.29 0.000
Chen, 2018 -0.369 -0.648 -0.091 0.009
Yolbas, 2016 -0.188 -0.569 0.194 0.336
El-Garf, 2016 1.675 1107  2.242 0.000 |
Qin, 2015 0460 0232 0.687 0.000
Safak,2014 -0.954 -1.395 -0.513 0.000 [ |
Yavuz, 2014 1.449 0.816 2.082 0.000 [ |
0406 -0.087 0.899 0.107
-8.00 -4.00 0.00 4.00 8.00
(&) Control SLE
Group by Study name Statistics for each study Sud diff in means and $5% C1
Ethniclty Std diff Lower Upper
inmeans  limit limit  p-value
Arab Taha, 2022 1012 0718 1.307 0.000 -
Arab Talat, 2021 0508 01089 0908 D012 -
Arab El-Garl, 2016 1675 1107 2242 0.000 -
Arab 1032 0475 1.588 0.000 L 3
Asian Chen, 2018 -0.369 -0.648 -0.091 0.002
Asian Qin, 2015 Q480 0232 0837 o000 }
Asian 0048 -0.7TE3 0882 0.905
European Uzkeser, 2021 1.308 0836 1.780 0.000 -
European Yolbas, 2016 -.188 -0.5689 0184 0.338 -
European Safak 2014 -0.854 -1.385 -0.513 0.000 -
Eurgpean Yavuz, 2014 1.44% 0818 2082 0.000 -
Eurcpean 0350 0712 1.482 0.488 r
Latn Armerican Hartmann, 2018 06358 0982 -0.291 0.000
Latin American 0838 -0.882 -0281 0.000 M
=800 =300 0.00 4.00 B8.00

(B)

Control

SLE

Fig. 2: The results of a meta-analysis of mean platelet volume in patients with systemic lupus erythematosus and controls across
ethnic groups (A) and overall (B). MPV was not different between the SLE and control groups. The Arab population, but not
the European or Asian populations, had significantly higher MPV levels in the SLE group
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When stratified by ethnicity, the Arab population,
but not the European or Asian populations, had
significantly higher MPV levels in the SLE group
(SMD: 1.032; 95% CI: 0.475-1.588; P = 0.001)
(Table 2, Fig. 2). When analyzed by sample size,
MPV was similar between the SLE group and
control groups in both small (<200) and large

(>200) sample sizes (SMD: 2.100; 95% CI:
0.406-3.794; P = 0.015 and SMD: —1.493; 95%
CI: —4.465 to 1.479; P = 0.325, respectively) (Ta-
ble 2). When stratified by disease activity, MPV
levels were higher in the active disease group
than the inactive disease group in Arab cohorts,
but not in Asian cohorts (Table 4, Fig. 3).

Table 4: Meta-analysis of MPV levels in SLE: Active vs. Inactive SLE

Groups Population No. Test of association Test of heterogeneity
of SMD* 95% CI DP-value  Model DP-value P
stud-
Ies
All Overall 8 0.793 -0.198-1.785 0.117 R < 0.001
Ethnicity European 1 0.617 0.178-1.036 0.006 NA NA NA
Arab 4 2.100 0.406-3.794 0.015 R < 0.001 95.0
Asian 2 -1.493 -4.465-1.479 0.325 R < 0.001 97.6
Latin American 1 0.692 0.216-1.167 0.004 NA NA NA

MPV: Mean platelet volume, SLE: Systemic lupus erythematosus, LN: Lupus nephritis, CI: Confidence interval, R: Random
effects model, NA: Not applicable. *: Magnitude of Cohen’s d effect size (SMD): 0.2—0.5, small effect; 0.5-0.8, medium effect; =
0.8, large effect. MPV levels were higher in the active disease group than the inactive disease group in Arab cohorts, but not in

Asian cohorts

Study name Statistics for each study Std diff in means
Std diff Lower Upper and 95% Cl
inmeans  limit limit  p-Value
Taha, 2022 6.329 4921 7.737 0.000 E =
Talat, 2021 09884 0397 1571 0.001 | ]
Chen, 2018 0.003 -0.422 0428 0.988
Ayna, 2017 0607 0.178 1.036 0.006
Khan, 2017 -3030 -3842 -2217 0000 . 3
Galil, 2016 1.504 0881 2127 0.000 | ]
Delgado-Garcia, 2018 0692 0216 1.167 0.004
El-Garf, 2016 0.089 -0662 0839 0817
0793 -0.198 1.785 0.117
-8.00 -400 000 4.00 800
(A) Control SLE

Group by Study name Statistics for each study Std diff in means and 85% CI
Ethnicity Stddiff Lower Upper

inmeans limit limit p-Value
Arab Taha, 2022 6329 4821 7737 0.000
Arab Talat, 2021 0984 0397 1571 0001
Arab Galil, 2016 1504 0881 2127 0.000
Arab El-Garf, 2016 0089 -0662 0839 0817
Arab 2100 0406 3784 0015
Aslan Chen, 2018 0.003 -0422 0428 0988
Aslan Khan, 2017 -3.030 -3842 2217 0.000
Asian -1.493 -4465 1479 0325
Eurcpean Ayna, 2017 0607 0178 1036 0.006
Eurcpean 0607 0178 1036 0006
Latin American Delgado-Garcia, 2016 0692 0216 1.167 0.004
Latin American 0692 0216 1167 0.004

-8.00 X
(B) Control SLE

Fig. 3: A meta-analysis of the link between mean platelet volume levels and systemic lupus erythematosus (A), between mean
platelet volume levels and active or inactive systemic lupus erythematosus in each ethnic group (B). MPV levels were higher in
the active disease group than the inactive disease group in Arab cohorts, but not in Asian cohorts
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MPYV and clinical results: a relationship
There was no association between MPV and
SLEDAI (correlation coefficient: 0.252; 95% CI:

~0.016 to 0.486; P = 0.065) ESR, C3, and anti-
dsDNA (Table 5, Fig. 4).

Table 5: Meta-analysis of the correlation coefficient between MPV level and SLIDAI, C3, ESR, and anti-dsDNA in

SLE

Parameters No. of Test of association Test of heterogeneity

stud-  Correlation 95% CI P-value  Model  p-value 12

Ies coefficient

SLEDAI 7 0.252 -0.016-0.486 0.065 R < 0.001 87.1
ESR 3 0.217 -0.198-0.566 0.305 R 0.011 77.6
C3 2 -0.024 -0.5965-0.563 0.943 R 0.030 78.6
Anti-dsDNA 2 0.226 -0.088-0.499 0.157 R 0.129 56.5

MPV: Mean platelet volume, SLEDAI: Systemic lupus erythematosus disease activity index, ESR: Erythrocyte sedi-
mentation rate, CI: Confidence interval, R: Random effects model, NA: Not available. There was no association be-
tween MPV and SLEDAI, ESR, C3, and anti-dsDNA.

Study name Statistics for each study Correlation and 95% CI
Lower Upper
Correlation  limit limit p-Value
Taha, 2022 0514 0353 0.B645 0.000 [ |
Uzkeser, 2021 0.329 0.015 0.584 0.040 -
Talat, 2021 0.530 0295 0.704 0.000 E ]
Hartmann, 2018 -0.290 -0.478 -0.076 0.008 B
El-Garf, 2016 0190 -0520 0.190  0.327 -
Qin, 2015 0218 0062 0.364 0.006 ]
Yavuz, 2014 0.550 0.142 0.798 0.011 —
0.252 -0.016 0.486 0.065 | <
-2.00 -1.00 000 1.00 2.00
(A) Correlation coefficient
Study name Statistics for each study Correlation and 95% CI
Lower Upper

Correlation limit limit  p-Value
Taha, 2022 0.341 0.155 0.504 0.000 .
El-Garf, 2016 0020 -0.349 0.384 0.919

0.226 -0.088 0.499 0.157
-2.00 -1.00 0.00 1.00 2.00
Correlation coefficient
(8)

Fig. 4: A meta-analysis of the correlation between mean platelet volume and SLEDAI (A) and anti-dsDNA (B).
There was no association between MPV and SLEDAI and anti-dsDNA
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Sensitivity test, publication bias, and hetero-
geneity

There was between-study heterogeneity in meta-
analysis of MPV levels in SLE patients and con-
trols, as well as correlations in SLE patients (Ta-
bles 2, 3). Although sample size, data type, or re-
search quality did not substantially affect the het-
erogeneity in the meta-analysis of MPV levels in
patients with SLE (P = 0.001), ethnicity and pub-
lication year did. The outcomes of this meta-
analysis were unstable, as shown by sensitivity
analysis, which found that two studies significant-
ly influenced the pooled SMD (22, 23). The me-
ta-analyses revealed no signs of publication bias,
and the funnel plot demonstrated symmetry (Eg-
get's regression test P-values >0.1).

Discussion

The association between MPV and SLE activity
holds clinical significance, as inflaimmation plays
a central role in the pathogenesis of SLE. Larger
platelets, indicated by an increased MPV, are as-
sociated with heightened platelet activity and in-
creased release of proinflaimmatory cytokines,
potentially exacerbating the inflammatory milieu
in SLE. This study's findings corroborate the po-
tential of MPV as a biomarker, as increased MPV
levels suggest heightened platelet activation and
subsequent release of proinflaimmatory media-
tors. These findings are consistent with the ob-
served higher MPV levels in patients with SLE,
particularly in the Arab population, highlighting
the potential utility of MPV in gauging disease
activity in specific ethnic cohorts.

The ethnic disparities observed in SLE have long
been acknowledged, with varying prevalence,
clinical presentation, and disease severity across
different populations. The notable elevation of
MPV in the Arab population suggests potential
genetic and environmental influences on MPV
levels, affecting its association with SLE. This
emphasizes the importance of tailoring bi-
omarker assessments to specific ethnic groups to
enhance their accuracy and clinical relevance.
Further research into the genetic and environ-

Available at:  http://ijph.tums.ac.ir

mental determinants of MPV in different popula-
tions could provide a deeper understanding of
these disparities. The correlation analyses under-
taken in this meta-analysis provide valuable in-
sights into the relationship between MPV and
key SLE disease activity markers, such SLEDAI,
complement C3 levels, anti-dsDNA antibodies,
and ESR. Notably, the lack of a significant corre-
lation between MPV and SLEDAI suggests that
although MPV may reflect certain aspects of dis-
ease activity, it may not be a comprehensive indi-
cator of overall disease severity. This underscores
the multifactorial nature of SLE and the need for
a combination of biomarkers to accurately cap-
ture disease dynamics. While the correlations be-
tween MPV and established markers are not uni-
formly strong, they point to the potential of MPV
as a supplementary tool in assessing SLE activity,
especially in certain ethnic populations.

This meta-analysis differs from a previous meta-
analysis (28), because in the present study five
more studies included, and further meta-analysis
was conducted on MPV levels between SLE and
control. The result of this meta-analysis on no
significant difference in MPV level between ac-
tive SLE patients and inactive SLE patients in
Asians was in agreement with this previous study.
However, this meta-analysis showed that MPV
levels were higher in the active disease group
than in the inactive group among the Arab popu-
lations.

One limitation of this study was the inherent het-
erogeneity across the included studies. The varia-
bility in study designs and patient populations in
assessing MPV and SLE could contribute to po-
tential biases and inconsistencies in the meta-
analysis. Although efforts were made to address
this heterogeneity through subgroup analyses
based on factors such as ethnicity and sample
size, residual heterogeneity may still influence the
overall findings. One of the notable strengths of
this study was its comprehensive approach to
synthesizing evidence from a wide range of stud-
ies. By conducting a meta-analysis involving a
large number of patients with SLE from diverse
populations and employing rigorous statistical
methods, this study offers a robust overview of
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the relationship between MPV and SLE (29). The
large sample size enhances the generalizability of
the findings and increases the statistical power to
detect potential associations (2, 30, 31). Further-
more, the subgroup analyses based on ethnicity
and sample size contribute to a nuanced under-
standing of how these factors influence the ob-
served associations, providing valuable insights
into the potential utility of MPV as a biomarker
in specific patient populations.

Conclusion

This meta-analysis sheds light on the potential of
MPYV as a biomarker for SLE. The observed ele-
vation of MPV levels, particularly in the Arab
population unlike previous meta-analysis, and its
associations with certain disease activity markers
offer valuable insights into its role in reflecting
inflammatory processes and disease dynamics.
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