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ABSTRACT ARTICLE HISTORY

The association of neutrophil-to-lymphocyte ratio (NLR) and mean platelet volume (MPV) with the Received 12 October 2020
severe gastrointestinal (Gl) involvement in pediatric Henoch-Schonlein Purpura (HSP) has been Revised 14 December 2020
reported in many studies. However, the conclusions from the previous studies were controversial. Accepted 14 December 2020
Therefore, for the first time, we performed a meta-analysis to systematically evaluate the relation- KEYWORDS

ship of NLR and MPV to the severe Gl involvements. We retrieved PubMed, EMBASE, Web of NLR: MPV: Henoch-
Science, and Chinese National Knowledge Infrastructure (CNKI) (up to October 2020) thoroughly Schonlein Purpura;

to acquire eligible studies. The pooled standard mean difference (SMD) with 95% confidence gastrointestinal

interval (Cl) was used to describe the correlation of NLR and MPV with the severe Gl involvement. involvements

A total of 12 studies comprising 2168 patients with HSP were included in this meta-analysis. Qur

combined analysis showed that NLR in HSP patients with the severe Gl involvement was sig-

nificantly higher than that in those without the severe Gl involvement (SMD = 1.37; 95% Cl:

0.70-2.05; p < 0.01). In addition, a lower MPV was observed in children with severe Gl involvement

(SMD = -0.29; 95% Cl: —0.56 - —0.01, p = 0.042). Our sensitivity analysis and publication bias

evaluation indicated that our combined results were reliable. Taken together, our study suggested

NLR and MPV may be used as biomarkers for predicting or diagnosing the severe Gl involvement

in children with HSP. Nevertheless, more homogeneous studies with a larger sample size are

required to validate these findings.
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Introduction

Henoch-Schonlein Purpura (HSP) also named
immunoglobulin A (IgA) vasculitis, is the most
common systemic vasculitis in childhood [1,2].
The clinical manifestations of HSP includes the
palpable purpura and multiple organ involve-
ments, such as gastrointestinal damage, arthritis,
and nephritis [3]. HSP has been considered to be
a typically self-limited disease and most patients
usually have a favorable prognosis when only sup-
portive care is provided [4]. However, the severe
gastrointestinal (GI) involvements, such as GI
bleeding, bowel edema, intussusception, and
intestinal perforation, may increase the morbidity
and mortality in children with HSP [5,6]. In addi-
tion to supportive care, HSP patients with severe
GI involvements should be treated with more posi-
tive strategies including fasting, parenteral nutri-
tion, high-dose corticosteroid, and even surgical
intervention [7,8]. The clinical manifestations of
the severe GI involvements tend to be insidious
and atypical in children with HSP [6], which
always prevents physicians from timely evaluating
the disease severity and providing proper treat-
ment. Therefore, it is very important to develop
the practical and economical biomarkers for pre-
cisely predicting and rapidly diagnosing the severe
GI involvements in children with HSP.

The autoimmune inflammatory response has
been considered to be involved in the development
of HSP, although the pathogenesis of HSP remains
incompletely elucidated. Several pro-inflammatory
cytokines, such as tumor necrosis factor (TNF)-a,
interleukin (IL)-1, IL-4, IL-6, and IL-8 may con-
tribute to the pathogenesis of HSP [9-12].
Additionally, IgA deposits in small vessels, as the
main pathological feature of HSP, could not only
lead to complement activation but also increase
the neutrophil infiltration in the wall of the
involved vessels [13,14]. Furthermore, neutrophil-
dominant inflammation plays an essential role in
the development of HSP [14]. Consistently,
increasing evidence suggested that some neutro-
phil-associated laboratory markers may serve as
biomarkers for the GI in HSP
patients. Blood neutrophil-to-lymphocyte ratio
(NLR) is a systemic inflammatory marker that
can be easily obtained from blood routine

involvements
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examination. Several studies showed NLR was
higher in HSP patients versus healthy controls
and correlated with the presence of severe GI
involvements, implying that NLR may be used as
a beneficial biomarker for predicting or diagnosing
the severe GI involvements [6,14,15]. However,
a most recent study reported that there was no
significant relationship between NLR and the
severe GI involvements in children with HSP [5].
Opverall, the conclusions about the association of
NLR with the severe GI involvements in children
with HSP remains conflicting and further studies
are required to resolve this controversy.

Mean platelet volume (MPV) also is an easily
accessible and inexpensive laboratory marker that
reflects platelet function and activation [16].
Interestingly, MPV has been considered to be an
inflammatory biomarker [17] and a lower MPV
may reflect the activity and severity of multiple
inflammatory diseases [18-20]. For example,
a reduced MPV positively correlated with active
phase in gastrointestinal tract inflammatory dis-
eases, such as ulcerative colitis and Crohn’s disease
[21,22]. Furthermore, accumulating evidence
shows that there is a close relationship between
a lower MPV and the severe GI involvements in
patients with HSP [15,23,24], indicating MPV may
also serve as a biomarker for diagnosing or pre-
dicting the severe GI involvements. Nevertheless,
some studies reported MPV was not associated
with severe GI involvements in patients with
HSP [14,25,26]. Obviously, there is no consensus
about the association of MPV with the severe GI
involvements in children with HSP.

The association of NLR and MPV with the severe
GI involvements in children with HSP remains
controversial [6,14,15,23,25,27-29] and the sample
sizes in those previous studies were small, so in this
study, we performed a meta-analysis of the current
literature to determine whether NLR and MPV
correlates with the severe GI involvements in chil-
dren with HSP.

Method
Literature search

A comprehensive literature search was performed in
three databases including PubMed, EMBASE, Web of
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Science, and Chinese National Knowledge
Infrastructure (CNKI) (up to October 2020). The
terms used for literature search included Henoch-
schonlein ~ purpura, HSP,  immunoglobulin
A vasculitis, IgA vasculitis, mean platelet volume,
MPV, neutrophil to lymphocyte ratio, and NLR. The
search strategy in PubMed was as following (‘Henoch
schonlein purpura’[Title/ Abstract] OR ‘HSP’[Title/
Abstract] OR ‘immunoglobulin a vasculitis’[Title/
Abstract] OR ‘IgA vasculitis’[ Title/Abstract]) AND
(‘mean  platelet  volume’[Title/Abstract]  OR
‘MPV’[Title/Abstract] OR (‘neutrophil to lymphocyte
ratio’[Title/Abstract] OR ‘NLR’[Title/Abstract])).

Study selection

The inclusion criteria included: (1) cross-sectional,
case-control or cohort studies; (2) the studies
enrolled pediatric patients diagnosed with HSP;
(3) the data of NLR or MPV in HSP patients
with and without the severe GI involvements
could be extracted; (4) the severe GI involvements
were defined as colicky abdominal pain, bowel
edema in ultrasonography or GI bleeding.

The exclusion criteria were as follows: (1) if the
same population was enrolled in two or more
studies, the one with a larger sample size was
included; (2) the studies were published as reviews,
editorials, conference abstracts, case reports, and

noncomparative studies; (3) the full text was una-
vailable; (4) the data of NLR or MPV in HSP
patients with and without the severe GI involve-
ments could not be extracted; (5) the studies have
focussed on the other topics.

Data extraction and quality assessment

All the data were independently extracted by two
independent investigators. Any disagreement was
resolved by the third investigator. The extracted
data included the name of the first author,
publication year, recruitment period, country, the
mean age of HSP patients, girls’ ratio of patients,
case number, the definition of GI involvements,
the mean value with standard deviation (SD) of
MPV and NLR. The Newcastle-Ottawa scale
(NOS) was applied to evaluate the quality of the
included studies. In the NOS system, each study
could be assigned with a score of 0-9 points and
scores 26 suggest that studies are high-quality.

Statistical analysis

The pooled analysis of data was performed using
Stata SE12.0 (StataCorp, College Station, TX).
Standard mean difference (SMD) with 95% CI
was used to analyze the continuous variables.
SMD > 0 coupled with 95% CI not crossing 0
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suggested that NLR or MPV were significantly
higher in HSP patients with severe GI involve-
ments. Inversely, SMD < 0 coupled with 95% CI
not crossing 0 indicated that NLR or MPV was
significantly lower in HSP patients with severe GI
involvements. The Q statistic and 1> was used to
test and quantify heterogeneity. The random effect
model is chosen to calculate the pooled SMD with
95% CI, when the p value of the Cochrane Q test
was <0.05 or I* is =50% [30,31]. Otherwise, the
random effect model was used. Sensitivity analyses
were performed by omitting a single study in each
step [30,31]. Subgroup analyses were conducted by
age, country, and the definition of severe GI
involvements.

Sensitivity analyses were performed to confirm
the stability of the pooled effects by omitting the
included studies one by one. The Begg funnel plot
and Egger’s test were used to evaluate the publica-
tion bias [32,33]. According to the guidance from
the Cochrane handbook, publication bias assess-
ment should be performed only when there are at
least 10 eligible studies for the outcome measures.

Results
Study search and selection

We searched 195 potential studies in PubMed,
Web of Science, and China National Knowledge
Infrastructure (CNKI) databases. After removing
42 duplicated records, 153 studies were further
screened by titles and abstracts. In this procedure,
four studies were excluded due to comments and
editorials. Then, we made a careful review of the
remaining studies and 137 studies were removed
due to the other themes, insufficient data, or the
enrollment of the same population. Finally, 12
studies comprising 2168 patients with HSP were
included for this meta-analysis [5,6,14,15,25-29,-
15,25-29,34-36]. The flow chart diagram of the
study selection is illustrated in Figure 1.

Study characteristics

The included studies were published from 2013 to
2020. The sample sizes of the eligible studies ran-
ged from 49 to 524. Among the included studies,
five studies were performed in China and analyzed

BIOENGINEERED (&) 289

the Chinese population [25,28,29,34,36]; only one
study was conducted in Korea and analyzed the
Korean population [6], and six studies were per-
formed in Turkey and enrolled the Turkish popu-
lation [5,14,15,26,27,35]. A total of 10 studies
investigated the association between MPV and
the severe GI involvements in patients with HSP
[5,6,14,15,25,26,28,29,35,36] and 8 studies referred
to the relationship between NLR and the severe GI
involvements [5,6,14,15,26,27,34,36]. The severe
GI involvement was defined as the GI bleeding in
10 eligible studies, whereas the severe colicky
abdominal pain, bowel edema, GI bleeding, and
intussusception were regarded as the severe GI
involvements in two studies
(5,6,14,15,25,26,28,29,35,36]. The quality scores of
the included studies ranged from 6 to 7. The
information about the study characteristics is sum-
marized in Table 1.

Association of MPV and NLR with severe Gl
involvements in HSP

Severe GI involvements such as GI bleeding, bowel
edema, intussusception, and intestinal perforation
have been supposed to increase the morbidity and
mortality in children with HSP [5,6], so HSP
patients with severe GI involvements should be
treated with a positive therapeutic strategy includ-
ing routine supportive care, fasting, parenteral
nutrition, high-dose corticosteroid, and even sur-
gical intervention [7,8]. Unfortunately, the clinical
manifestations of severe GI involvements always
tend to be insidious and atypical [6], which always
results in a delayed diagnosis and treatment.
Growing studies showed NLR and MPV correlated
with the severe GI involvements in children with
HSP, suggesting they may be used as promising
biomarkers for diagnosing the severe GI involve-
ments. However, the conclusions regarding the
association of NLR and MPV with the severe GI
involvements in children with HSP remain con-
troversial [6,14,15,23,25,27-29]. Therefore, herein
we performed a meta-analysis of the current lit-
erature to determine whether NLR and MPV cor-
relates with severe GI involvements in children
with HSP. A total of eight eligible studies with
1231 patients with HSP explored the association
between NLR and severe GI involvements
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Table 1. The basic characteristics of the included studies.

Age Medication prior
Recruitment Sample  Girls to blood NOS
Study duration Country  (years) size (%) Definition of gastrointestinal involvement sampling Infections score
Benzer 2008-2013  Turkey 6.8 + 3.02 75 49.37 Gl bleeding NR NR 6
et al.
[35]
Ekinci NR Turkey 7.6 3.1 214 435  Severe colicky abdominal pain/bowel No NR 6
et al. edema in ultrasonography/overt Gl
[14] bleeding
Gayret 2013-2016  Turkey 7.82 + 3.01 119 37 Gl bleeding No NR 6
et al.
[27]
Hong 2005-2017 Korea 6.6 £28 141 44.7 Gl bleeding No No 7
et al
[6].
Liao 2015-2017 China 7.62 £3.44 121 38 Gl bleeding NR NR 6
et al.
[34]
Karadag  2016-2019 Turkey 7.5+ 3.5 376 47.1  Abdominal pain/vomiting/hematemesis/ NR NR 6
et al. melena/massive Gl bleeding/
[5] intussusception
Makay 2006-2013  Turkey 6.5 £ 2.6 63 47.6 Gl bleeding NR NR 6
et al.
[15]
Sun 2010-2012  China 7.6 137 40.1 Gl bleeding NR NR 6
et al.
[25]
Yakut 2015-2018  Turkey 7+36 49 423 Gl bleeding NR NR 6
et al.
[26]
Wang 2012-2014 China 6.85 £265 524 40.5 Gl bleeding NR NR 6
et al.
[28]
Zhai 2014-2016  China 77 28 148 45.3 Gl bleeding No No 7
et al.
[36]
Zhang 2011-2017  China NR 201 NR Gl bleeding NR NR 6
et al.
[29]

Abbreviation: Gl: Gastrointestinal; NR: not reported; NOS: Newcastle-Ottawa scale.

[5,6,14,15,26,27,34,36]. The random-effect model
was selected to conduct the combined analysis of
the association between NLR and the severe GI
involvements due to the significant heterogeneity
(I’ = 94.8%; p < 0.01). The result suggested that
a higher NLR correlated with the severe GI invol-
vement in patients with HSP (SMD = 1.37; 95%
CI: 0.70-2.05; p < 0.01) (Figure 2).

The association between MPV and the severe GI
involvement was reported in 10 studies with 1928
HSP patients [5,6,14,15,25,26,28,29,35,36]. In view
of the significant heterogeneity (I = 82.1%;
p < 0.01), we performed a meta-analysis of the
association between MPV and the severe GI invol-
vement using the random effect model. Although
most studies suggested that MPV was not related
to the severe GI involvement in HSP, our meta-

analysis found an adverse relationship between
MPV and the severe GI involvement in patients
with HSP (SMD = -0.29; 95% CI: -0.56 - —0.01,
p = 0.042) (Figure 3).

Sensitivity analysis and subgroup analysis

Because there was significant heterogeneity in our
combined results, we performed the sensitivity
analysis and subgroup analysis to minimize the
latent confounding factors for our pooled results,
and to identify what factors mainly accounted for
the heterogeneity. Sensitivity analyses were per-
formed by consecutively omitting a single study.
The pooled effects of the association between NLR
and the severe GI involvement did not alter
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Figure 2. Meta-analysis of eight studies reporting the associa-
tion between NLR and the Gl involvement in HSP patients.
SMD: standard mean difference; NLR: neutrophil-to-
lymphocyte ratio; HSP: Henoch-Schonlein  Purpura; Gl
gastrointestinal.

Figure 3. Meta-analysis of 10 studies reporting the association
between MPV and the Gl involvement in HSP patients. SMD:
standard mean difference; MPV: mean platelet volume; HSP:
Henoch-Schonlein Purpura; Gl: gastrointestinal.

Table 2. Subgroup analysis for the association between NLR and the severe Gl involvement in HSP.

Heterogeneity

Subgroup Study numbers SMD (95 Cl%) p-value 1% (%) p-value
1. Age

< 7 years 2 2.17 (0.15-4.18) 0.04 94.5 < 0.01
> 7 years 6 1.13 (0.40-1.86) < 0.01 95.0 < 0.01
Combined 8 1.37 (0.70-2.05) < 0.01 94.8 < 0.01
2. Country

China 2 2.32 (1.33-3.31) < 0.01 92.1 < 0.01
Korea 1 1.16 (0.60-1.71) < 0.01 - -
Turkey 5 1.00 (0.34-1.66) < 0.01 933 < 0.01
Combined 9 1.37 (0.70-2.05) < 0.01 94.8 < 0.01
3. Definition of severe Gl involvement

Gl bleeding 6 1.71 (0.85-2.58) < 0.01 93.9 < 0.01
Other 2 0.43 (0.06-0.80) 0.02 66.3 0.09
Combined 8 1.37 (0.70-2.05) < 0.01 94.8 < 0.01

Abbreviation: Gl: Gastrointestinal; SMD: standard mean difference. NLR: neutrophil-to-lymphocyte ratio; HSP: Henoch-Schonlein Purpura.
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Figure 4. Sensitivity analysis for NLR (a) and MPV (b). SMD: standard mean difference. NLR: neutrophil-to-lymphocyte ratio; MPV:

mean platelet volume.

significantly when any individual study was
excluded (Figure 4(a) and Supplement 1), indicat-
ing any single study could not explain the hetero-
geneity for NLR. Similarly, no matter which study
was excluded, the pooled effects still supported

that a lower MPV was related to the presence of
the severe GI involvement (Figure 4(b) and
Supplement 2). However, deletion of the study by
Makay et al. significantly altered the pooled effect
of the association between MPV and the severe GI
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Table 3. Subgroup analysis for the association between MPV and the severe Gl involvement in HSP.

Heterogeneity

Subgroup Study numbers SMD (95 Cl%) p-value 12 (%) p-value
1. Age

< 7 years 3 —0.87 (-2.02-0.29) 0.14 92 < 0.01
> 7 years 6 —0.15 (-0.33-0.04) 0.1 51.0 0.07
Combined 9 —0.34 (-0.64 — —0.05) 0.02 82.7 < 0.01
2. Country

China 4 —-0.03 (-0.23-0.17) 0.78 40.0 0.17
Korea 1 0.00 (—0.54-0.54) 1 - -
Turkey 5 —0.66 (—1.24 - —-0.07) 0.03 88.9 < 0.01
Combined 10 —0.29 (-0.56 - —-0.01) 0.04 82.1 < 0.01
3. Definition of severe Gl involvement

Gl bleeding 8 —0.30 (—0.66-0.05) 0.09 83.9 < 0.01
Other 2 —0.26 (—0.80-0.28) 0.34 844 0.01
Combined 10 —0.29 (-0.56 - —0.01) 0.04 82.1 < 0.01

Abbreviation: Gl: Gastrointestinal; SMD: standard mean difference; MPV: mean platelet volume; HSP: Henoch-Schonlein Purpura.

involvement, implying the study by Makay et al.
might partly account for the heterogeneity
for MPV.

The subgroup analyses were performed by age,
country, and the definition of the severe GI invol-
vement. The results showed the substantial hetero-
geneity still existed in all the subgroups for NLR
(Table 2) and MPV (Table 3), which indicated
these factors might not explain the heterogeneity.
Additionally, we found that NLR was positive with
the severe GI involvement regardless of age, coun-
try, and the definition of severe GI involvement
(Table 2 and Supplement 3-5). However, no close
correlation between MPV and severe GI involve-
ment was identified in most subgroups, except for
Turkey population group (SMD = -0.66; 95% CI:
-1.24 - -0.07, p = 0.03) (Table 3 and Supplement
6-8). The exact reasons for this inconsistency are
rather complex and one of the explanation may be

Begg's funnel plot with pseudo 95% confidence limits

SMD
O

2 o
T T T T
0 A 2 3
s.e. of: SMD

Figure 5. Funnel plot describing the publication bias of MPV.
SE: standard error. SMD: standard mean difference; MPV: mean
platelet volume.

that the sample sizes in subgroup analyses were
small, which could lead to a false-negative result.
Therefore, more longitudinal studies with larger
sample sizes are required to further confirm
whether MPV is associated with severe GI involve-
ment in children with HSP.

Publication bias

Begg funnel plot and Egger’s test was used to evaluate
publication bias for MPV. The results showed Begg
funnel plot was symmetrical (Figure 5) and the
P-value of Egger’s test was less than 0.05 (p = 0.38)
(Supplement 9), indicating no significant publication
bias for MPV. Based on the Cochrane handbook, it is
proper to conduct publication bias assessment only
when there are no less than 10 eligible studies for the
outcome measures. Therefore, we did not assess pub-
lication bias for NLR owing to less than 10 studies
reporting the association of NLR with severe GI
involvements.

Discussion

IgA1 deposits in small vessels are the major patho-
logical feature of HSP and could promote the
recruitment of neutrophils into the involved
small vessels [13,14], indicating the importance of
neutrophil-dominant inflammation in the devel-
opment of HSP. In addition, the acute phase of
HSP is always accompanied by increased release of
the proinflammatory cytokines [9-12]. Therefore,
the abnormal inflammation may play a key role in
the pathogenesis of HSP and specific inflammatory



biomarkers may be used to predict or diagnose
severe GI involvement. NLR, an easily accessible
laboratory marker, has been considered to be
a systemic inflammation indicator in various dis-
eases. For example, NLR was markedly increased
in patients with systemic lupus erythematosus
(SLE) versus healthy control and might predict
more active disease status and lupus nephritis
[37]. In addition, NLR was demonstrated to corre-
late with disease activity in patients with rheuma-
toid arthritis [38]. Similarly, Makay et al. first
reported that NLR was increased in children with
HSP compared to healthy controls and it might
predict the GI bleeding [24]. Afterward, several
studies further validated the correlation between
NLR and the GI bleeding in HSP [36,39,40], sug-
gesting implying that NLR may be used as
a beneficial biomarker for predicting or diagnosing
severe GI involvements. However, a few studies
suggested that there was no association between
NLR and GI involvement in patients with HSP.
Considering the conflicting results, in this study
we performed a meta-analysis to further explore
this issue. Our data showed that NLR was
increased in HSP children with severe GI involve-
ment compared to those patients without severe
GI involvements, suggesting NLR may serve as
a promising biomarker to predict or diagnose the
severe GI involvement in children with HSP.
MPYV is also an easily accessible and inexpensive
laboratory marker reflecting platelet function and
activation [16]. Multiple proinflammatory cyto-
kines can lead to platelet activation in inflamma-
tory diseases, during which an abundance of
small-sized platelets are released into the periph-
eral blood, consequently decreasing MPV value
[17]. Additionally, large platelets are easily con-
sumed in the scenario of severe inflammatory
response compared to small platelets [41]. These
previous studies suggested that a lower MPV may
reflect the aberrant inflammatory response. In line
with this, evidence shows that MPV significantly
correlates with the activity and severity of multiple
inflammatory diseases [18-20]. For instance,
a lower MPV was positively associated with the
active phase in gastrointestinal tract inflammatory
diseases, such as ulcerative colitis and Crohn’s
disease [21,22]. In particular, it was reported that
reduced MPV correlated with the severe GI
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involvement in patients with HSP [15,23,24].
Nevertheless, the other studies found no relation-
ship between MPV and the severe GI involvement
in patients with HSP. Considering that the sample
sizes might be limited in the previous studies, in
the present study we performed a meta-analysis to
further evaluate the correlation between MPV and
the severe GI involvement in patients with HSP.
Our overall-combined analysis showed MPV was
lower in HSP children with severe GI involvement.
However, most of the subgroup analyses found no
close association between MPV and severe GI
involvement. The exact reasons for this inconsis-
tency are rather complex and one of the explana-
tion may be that the sample sizes in subgroups
were small, which could lead to a false-negative
result. Therefore, more longitudinal studies with
larger sample sizes are required to further confirm
whether MPV is associated with severe GI involve-
ment in children with HSP.

Several limitations in our meta-analysis should
be taken into consideration. First, significant het-
erogeneity was present across the included studies,
which may lead to biased results. The differences
in many baseline characteristics, such as the mor-
bidities, disease duration, the sampling timing, the
therapeutic history before sampling, and the mea-
surement system of NLR and MPV may account
for the heterogeneity. However, we could not
determine whether these potential confounding
factors surely cause heterogeneity due to the una-
vailable information. Second, HSP patients in the
included studies were from China, Turkey, and
Korea, so our conclusions may not be generalized
to the other ethnic populations. Third, the sample
sizes in our subgroup analyses were small and this
may lead to false-negative results. At last but not
least, although we retrieved several basic databases
to identify eligible studies in English and Chinese,
some eligible studies published in the other lan-
guages were excluded for the incomplete literature
search, which may limit the reliability of our com-
bined analysis.

Conclusion

Taken together, our study showed a higher NLR
and lower MPV were significantly correlated with
the presence of the severe GI involvement in
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children with HSP, suggesting that they may be
used as the biomarkers for predicting or diagnos-
ing the severe GI involvement. Nevertheless, more
homogeneous studies with larger sample sizes are
required to validate these findings due to the lim-
itations in our meta-analysis.

Highlight

High NLR correlates with severe GI involvement in pediatric

HSP.

High MPV correlates with severe GI involvement in
pediatric HSP.

High NLR is related to GI bleeding in pediatric HSP.

High MPV is related to GI bleeding in pediatric HSP.

Disclosure statement

No, potential conflict of interest was reported by the authors.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

Ozdemir ZC, Cetin N, Kar YD, et al. Hemotologic
indices for predicting internal organ involvement in
Henoch-Schonlein Purpura (IgA vasculitis). ] Pediatr
Hematol Oncol. 2020;42(1):e46—e49.

Li B, Ren Q, Ling J, et al. The change of Th17/Treg
cells and IL-10/IL-17 in Chinese children with
Henoch-Schonlein purpura: a PRISMA-compliant
meta-analysis. Medicine (Baltimore). 2019;98(3):
€13991.

Calvo-Rio V, Hernandez JL, Ortiz-Sanjuan F, et al
Relapses in patients with Henoch-Schonlein purpura:
analysis of 417 patients from a single center. Medicine
(Baltimore). 2016;95(28):e4217.

Cojocariu  C, Stanciu C, Ancuta C, et al
Immunoglobulin a vasculitis complicated with clostri-
dium difficile infection: a rare case report and brief
review of the literature. J Gastrointest Liver. 2016;25
(2):235-238.

Karadag $G, Cakmak F, Cil B, et al. The relevance of
practical laboratory markers in predicting gastrointest-
inal and renal involvement in children with Henoch-
Schonlein  Purpura. Postgrad Med. 2020;1-6.
DOI:10.1080/00325481.2020.1807161

Hong SH, Kim CJ, Yang EM. Neutrophil-to-lymphocyte
ratio to predict gastrointestinal bleeding in Henoch:
Schénlein purpura. Pediatr Int. 2018;60(9):791-795.
Kurnia B. Henoch-Schonlein Purpura in children: the
role of corticosteroids. Open Access Maced ] Med Sci.
2019;7(11):1812-1814.

Jasi¢ M, Subat-Dezulovi¢ M, Nikoli¢ H, et al. Henoch-

Schénlein  purpura complicated by appendicitis,

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

intussusception and ureteritis. Coll Antropol. 2011;35
(1):197-201.

Besbas N, Saatci U, Ruacan S, et al. The role of cyto-
kines in  Henoch-Schonlein  purpura.  Scand
J Rheumatol. 1997;26(6):456-460.

Yang Y-H, Chuang Y-H, Wang L-C, et al. The immu-
nobiology of Henoch-Schénlein purpura. Autoimmun
Rev. 2008;7(3):179-184.

Lin C-Y, Yang Y-H, Lee -C-C, et al. Thrombopoietin
and interleukin-6 levels in Henoch-Schonlein pur-
pura. ] Microbiol Immunol Infect. 2006;39
(6):476-482.

Yang YH, Lai HJ, Huang CM, et al. Sera from children
with active Henoch-Schonlein purpura can enhance
the production of interleukin 8 by human umbilical
venous endothelial cells. Ann Rheum Dis. 2004;63
(11):1511-1513.

Tang M, Zhang X, Li X, et al. Serum levels of
galactose-deficient IgA1l in Chinese children with IgA
nephropathy, IgA vasculitis with nephritis, and IgA
vasculitis. Clin Exp Nephrol. 2020. DOI:10.1007/
s10157-020-01968-8

Ekinci RMK, Balci S, Sari Gokay S, et al. Do practical
laboratory indices predict the outcomes of children
with Henoch-Schénlein purpura? Postgrad Med.
2019;131(4):295-298.

Makay B, Giicenmez OA, Duman M, et al. The rela-
tionship of neutrophil-to-lymphocyte ratio with gastro-
intestinal bleeding in Henoch-Schonlein purpura.
Rheumatol Int. 2014;34(9):1323-1327.

Bath PM, Butterworth R]J. Platelet size: measurement,
physiology and vascular disease. Blood Coagul
Fibrinolysis. 1996;7(2):157-161.

Gasparyan AY, Ayvazyan L, P. Mikhailidis D, et al.
Mean platelet volume: a link between thrombosis and
inflammation? Curr Pharm Des. 2011;17(1):47-58.
Lee MY, Kim Y], Lee HJ, et al. Mean platelet volume in
mycobacterium tuberculosis infection. Biomed Res Int.
2016;2016:7508763.

Wang XE, Meng H, Xu L, et al. Mean platelet volume
as an inflaimmatory marker in patients with severe
periodontitis. Platelets. 2015;26(1):67-71.

Khan A, Haider I, Ayub M, et al. Mean platelet volume
(MPV) as an indicator of disease activity and severity
in lupus. F1000Res. 2017;6:126.

Kisacik B, Tufan A, Kalyoncu U, et al. Mean platelet
volume (MPV) as an inflammatory marker in ankylos-
ing spondylitis and rheumatoid arthritis. Joint Bone
Spine. 2008;75(3):291-294.

Kapsoritakis AN, Koukourakis MI, Sfiridaki A, et al.
Mean platelet volume: a useful marker of inflammatory
bowel disease activity. Am ] Gastroenterol. 2001;96
(3):776-781.

Lai W, Chen J, Wu H, et al. Associated analysis of
Henoch-Schonlein Purpura mean platelet volume and


https://doi.org/10.1080/00325481.2020.1807161
https://doi.org/10.1007/s10157-020-01968-8
https://doi.org/10.1007/s10157-020-01968-8

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

the occurrence of gastrointestinal symptoms. Clin Med
Eng. 2011;18(2):233-234.

Makay B, Tiirkyllmaz Z, Duman M, et al. Mean platelet
volume in Henoch-Schonlein purpura: relationship to
gastrointestinal bleeding. Clin Rheumatol. 2009;28
(10):1225-1228.

Sun Y, Zhang HJ, Chang H, et al. Analysis of periph-
eral platelet parameters and D-dimer in children with
Henoch-Schonlein Purpura. Prog Mod Biomed.
2013;13(11):2073-2077.

Yakut HI, Kurt T, Uncu N, et al. Predictive role of
neutrophil to lymphocyte ratio and mean platelet
volume in Henoch-Schonlein purpura related gastro-
intestinal and renal involvement. Arch Argent Pediatr.
2020;118(2):139-142.

Gayret OB, Erol M, Tekin Nacaroglu H. The relationship
of neutrophil-lymphocyte ratio and platelet-lymphocyte
ratio with gastrointestinal bleeding in Henoch-Schonlein
Purpura. Iran J Pediatr. 2016;26(5):e8191.

Wang B-X, Mei H, Peng H-M, et al. Relationship
between plasminogen activator inhibitor-1 gene poly-
morphism and gastrointestinal bleeding in Henoch-
Schonlein purpura. ] Clin Pediatr. 2016;34(3):197-200.
Zhang H, Nan H. Clinical significance of platelet para-
meters for diagnosis of Henoch-Schonlein purpura in
children. Jilin Med J. 2018;39(10):1836-1840.

Hu Y, Zhang Y, Gao J, et al. The clinicopathological
and prognostic value of CD44 expression in bladder
cancer: a study based on meta-analysis and TCGA
data. Bioengineered. 2020;11(1):572-581.

Ding J, Cao J, Chen Z, et al. The role of long intergenic
noncoding RNA 00511 in malignant tumors: a
meta-analysis, database validation and
Bioengineered. 2020;11(1):812-823.

Begg CB, Mazumdar M. Operating characteristics of
a rank correlation test for publication bias. Biometrics.
1994;50(4):1088-1101.

review.

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

BIOENGINEERED e 295

Egger M, Smith GD, Schneider M, et al. Bias in
meta-analysis detected by a simple, graphical test.
BM]J. 1997;315(7109):629-634.

Liao J, ] Q, Wu Y-M, et al. Serological risk factors for
gastrointestinal ~ bleeding  in  children = with
Henoch-Schonlein purpura. ] Mod Clin Med.
2019;045(1):44-46.

Benzer M, Duramaz B, Onal Z, et al. Clinical impor-
tance of mean platelet volume in children diagnosed
with Henoch-Schénlein purpura (Ig-A  vasculitis).
Marmara Med J. 2015;28:151-156.

Zhai N-N, Xie F-L, Li J-N, et al. Analysis of serum
markers indicating Henoch-Schénlein Purpura related
gastrointestinal bleeding of children. Contemp Med.
2017;23(23):4-8.

Wu Y, Chen Y, Yang X, et al. Neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte
ratio (PLR) were associated with disease activity in
patients  with  systemic lupus erythematosus.
Int Immunopharmacol. 2016;36:94-99.
Targonska-Stepniak B, Zwolak R, Piotrowski M, et al. The
relationship between hematological markers of systemic
inflammation (Neutrophil-To-Lymphocyte, Platelet-To-
Lymphocyte, Lymphocyte-To-Monocyte Ratios) and
ultrasound disease activity parameters in patients with
rheumatoid arthritis. ] Clin Med. 2020;9(9):2760.

He D, Wu FG, Chen L-H, et al. Clinical significance
of hematological indices in abdominal type allergic
purpura. China Med Eng. 2017;25(6):48-51.

Zeng Z-Y, LiuY, Chen Z-H, et al. The laboratory tests
for predicting complications in children with
HenochXSchonlein purpura. J Pract Med. 2018;34
(11):1847-1850.

Gasparyan AY, Sandoo A, Stavropoulos-Kalinoglou A,
et al. Mean platelet volume in patients with rheumatoid
arthritis: the effect of anti-TNF-a therapy. Rheumatol
Int. 2010;30(8):1125-1129.



	Abstract
	Introduction
	Method
	Literature search
	Study selection
	Data extraction and quality assessment
	Statistical analysis

	Results
	Study search and selection
	Study characteristics
	Association of MPV and NLR with severe GI involvements in HSP
	Sensitivity analysis and subgroup analysis
	Publication bias

	Discussion
	Conclusion
	Highlight
	Disclosure statement
	References



