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Abstract

Objectives: Henoch-Schonlein Purpura (HSP) is the most widespread systemic vasculitis during childhood. Gastrointestinal tract
retention and gastrointestinal bleeding are among its major complications. Neutrophil-Lymphocyte ratio (NLR) and platelet-
lymphocyte ratio (PLR) are indicators related to inflammatory diseases. This study evaluated the relationship between NLR or PLR
and gastrointestinal bleeding in HSP.

Methods: The study consisted of 119 patients and 40 healthy children in the same age group. White Blood Cell (WBC) count,
hemoglobin level, platelet count, mean platelet volume (MPV), neutrophil count and lymphocyte count were recorded. The NLR
and PLR were calculated based on the results of complete blood count tests performed during the first visit to the hospital.
Results: The average neutrophil count and NLR of the patients with HSP were found to be significantly increased compared to the
control group (P =0.0001). No significant difference was observed between the PLR average of HSP and control groups (P = 0.053).
Platelet count average (P =0.0001) and PLR (P = 0.001) of the patients with gastrointestinal system (GIS) bleeding were found to be
statistically significantly increased compared to those who did not have gastrointestinal bleeding. No significant difference was
found in the NLR of the patients with and without gastrointestinal bleeding (P = 0.060).

Conclusions: While the NLR was significantly increased in patients with HSP in this study, the PLR was found to be more significant
in patients with gastrointestinal bleeding. Similar to NLR, PLR may also be used as an inflammatory indicator among children with

HSP, who have gastrointestinal bleeding.
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1. Background

Henoch-Schonlein Purpura (HSP) is the most common
systemic vasculitis with Immunoglobulin A (IgA) deposi-
tion in children (1). Palpable purpura, arthritis or arthral-
gia, gastrointestinal involvement with abdominal pain
and renal disease are classic manifestations of the disease
(2). Henoch-Schonlein Purpura is often self-limited, but
renal involvement occurs in 40% - 50% of patients within
four to six weeks of the initial presentation (3). Gastroin-
testinal (GI) involvement occurs in 50 to 75% of patients,
and abdominal pain, vomiting and gastrointestinal bleed-
ing are the main findings. Although GI bleeding is gen-
erally occult, grossly bloody or melanotic stools are ob-
served in 30% of patients, and intussusception has been
reported in 1 to 5% of patients (4, 5). While GIS retention
can limit itself in HSP, serious complications such as in-
vagination and perforation may develop (6). Steroid treat-

ment rapidly improves abdominal pain and decreases the
risk of invagination and surgical intervention (7). A few
studies have reported that thrombocytosis, leukocytosis,
high C-reactive protein (CRP) levels, mean platelet volume
(MPV) and blood Neutrophil-lymphocyte ratio (NLR) were
associated with severe HSP (8-11). It is known that NLR is
a beneficial marker in inflammatory diseases. It has also
been reported to be a significant inflammatory marker
in the early period in HSP-related gastrointestinal bleed-
ing among children (10). To the best of our knowledge,
there are no reports concerning Platelet-Lymphocyte ra-
tios (PLRs) in children with or without gastrointestinal
bleeding in HSP. Platelet-lymphocyte ratios is an inflamma-
tory marker that can be easily, rapidly and inexpensively
determined (12). The objective of this study was to evaluate
the relationship between blood NLR or PLR and gastroin-
testinal bleeding in children with HSP.
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2. Methods

We retrospectively reviewed all patients diagnosed
with HSP at the department of pediatrics at Bagcilar train-
ing and research hospital in Istanbul, Turkey, between
January 2013 and May 2016. One hundred nineteen HSP
patients and 40 healthy children were included in the
study. Henoch-Schonlein Purpura was diagnosed in pa-
tients with non-thrombocytopenic palpable purpura on
the extensor aspects of the legs or on the buttocks (manda-
tory criterion) in the presence of at least one of the fol-
lowing four features: diffuse abdominal pain, biopsy show-
ing a predominant IgA deposition, arthritis or arthral-
gia,and renal involvement (hematuria and/or proteinuria)
(12). Children, who were diagnosed with sepsis, obesity,
hyperlipidemia, diabetes mellitus, hypertension, chronic
renal disease, nephrotic syndrome, inflammatory bowel
disease and chronic inflammatory disease or those who
had received systemic steroid treatment before the blood
count analysis, were excluded from the study. Patients
with immunologic disorders were also excluded. The con-
trol group was made up of healthy volunteers from the
same age group. All anthropometric data and physical
examination findings related to the control group were
normal. All anthropometric data, physical examination
findings, blood biochemistry and coagulation test results
were recorded. We collected demographic data, signs and
symptoms of the disease and initial laboratory data from
patient medical records. White blood cell (WBC) count,
hemoglobin level, platelet count, MPV, neutrophil count
and lymphocyte count were recorded. The NLR and PLR
were calculated based on the results of complete blood
count tests performed during the first hospital visit. The
patients were selected from study participants, who pre-
sented arash and who did notyet have stomachache or gas-
trointestinal bleeding. Renal involvement was indicated
by abnormal urinalysis results in patients with HSP and
was categorized into three types: normal levels of pro-
teinuria (< 0.5 g/L) and hematuria (> 5 red blood cells
per high-power microscopic field); low-grade proteinuria
(< 1g/L) and/or hematuria (> 5 red blood cells per high-
power microscopic field); or heavy proteinuria (> 1 g/L)
and/or hematuria (> 5 red blood cells per high-power mi-
croscopic field) (13, 14).

Gastrointestinal involvement was defined as occult
blood in stool, melena, or hematochezia. The protocol
was approved by the research ethics committee of Bagcilar
training and research hospital (approval number 2016 -
486), in accordance with the declaration of Helsinki. In-
formed consent was obtained from all study participants
and|/or their parents.

3. Results

The mean age was 7.82 & 3.01 years in the patient
group and 8.45 =+ 3.24 years in the control group, while
the male[/female ratio was 75/44 in the patient group and
19/21in the control group. There were no significant differ-
ences in terms of age and gender between the patient and
control group. No statistically significant difference was
observed between the age average and gender distribu-
tion of the HSP and control group (P> 0.05). White Blood
Count averages and platelet count averages of the patient
group that was followed up due to HSP, were found to be
significantly increased compared to the control group (P=
0.0001). The hemoglobin averages of the HSP group were
found to be significantly decreased compared to that of the
control group (P = 0.046). Platelet count averages of the
HSP group were found to be statistically significantly in-
creased compared to the control group (P=0.0001).

Neutrophil averages of the HSP group were found to be
significantly increased compared to the control group (P=
0.0001). No significant difference was observed between
the lymphocyte average of the HSP and control group (P =
0.388).

The NLR averages of the HSP group were found to be sig-
nificantly increased compared to that of the control group
(P = 0.0001). No significant difference was observed be-
tween the PLR averages of the HSP and control groups (P
=0.053) (Table1).

The logistic regression analysis was performed with
WBC, hemoglobin, platelet, neutrophil, NLR and MPV vari-
ables, and determination of the factors affecting the pres-
ence of HSP, and WBC (P = 0.001), NRL (P = 0.029) and MPV
(P=0.002) were determined as effective factors (Table 2).

Gastrointestinal bleeding was identified in 41 patients
with HSP. The mean age was 7.9 & 3.1 years in patients with
gastrointestinal bleeding and 7.77 & 2.97 years in patients
without gastrointestinal bleeding. No statistically signif-
icant difference was observed between the average age
of the patients with gastrointestinal bleeding and those
without gastrointestinal bleeding (P = 0.819). No statis-
tically significant difference was observed between WBC,
HB, Neutrophil, Lymphocyte and NLR averages of the pa-
tients with gastrointestinal bleeding (P > 0.005). Platelet
count averages of the patients with gastrointestinal bleed-
ing were found to be significantly increased compared to
those without gastrointestinal bleeding (P = 0.0001). The
PLR averages of the patients with gastrointestinal bleed-
ing were found to be significantly increased compared to
those without gastrointestinal bleeding (P = 0.001) (Table
3).
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Table 1. Features of the Patients with Henoch-Schonlein Purpura and the Control Group

Control Group (n=40) HSP Group (n=119) P
Age 8.45+324 7.82 £ 3.01 0.259
Gender, No. (%) 0.084
Male 19 (47.50) 75(63.00)
Female 21(52.50) 44(37.00)
WBC count 8.56 £ 216 12.34 1 4.64 0.0001
Hemoglobin 13.11 % 0.89 1271+ 115 0.046
Platelet count 282.15 + 73.95 367.62 +136.25 0.0001
Neutrophil count 439 +1.68 7.62+ 41 0.0001
Lymphocyte count 326 £1.03 3.75 £2.28 0.388*
NLR 145+ 0.63 2.41+154 0.0001
PLR 92.12 +30.83 117.92 + 63.3 0.053*
MPV 7.69 £1.94 6.78 114 0.0001
Table 2. Results of the Logistic Regression Analysis Performed to Determine the Parameters that are Most Affected by Henoch-Schonlein Purpura
B P OR 95,0% CI for OR
Lower Upper
WBC count 035 0.001 1.42 0.92 2.20
Hemoglobin -0.15 0.525 0.86 0.55 136
Platelet count 0.00 0.869 1.00 1.00 1.01
Neutrophil count -0.08 0.812 0.92 0.46 1.84
NLR 0.66 0.029 1.93 1.07 3.49
MPV -0.46 0.002 0.63 0.47 0.84
Table 3. Comparison of the Patients With and Without Gastrointestinal Bleeding
GI Bleeding (-) (n=78) GI Bleeding (+) (n=41) r
WBC count 12.05 1 4.52 12.89 + 4.87 0.347
Hemoglobin 12,65 1,17 12,81 £ 1,13 0,477
Platelet count 335.82 +107.37 42811+ 163.86 0.0001
Neutrophil count 7114374 8.57 £ 4.61 0.065
Lymphocyte count 3.78 £ 216 37+25 0.868
NLR 217 127 2.86 £1.89 0.060*
PLR 104.73 +48.5 143.01 4= 79.42 0.001

3.1. Statistical Evaluation

Statistical analyses in this system were performed us-
ing the number cruncher statistical system (NCSS) 2007
statistical software (Utah, USA) package program. In addi-
tion to descriptive statistical analysis (mean and standard
deviation), the independent t-test was used for compari-
son of the binary groups and showed a normal distribu-
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tion, the Mann-Whitney U test was used for comparison
of the binary groups and did not show a normal distribu-
tion, and the chi-square test was used for comparison of
the qualitative data. Logistic regression analysis was per-
formed to determine factors that are affected by HSP. The
results were evaluated at a significance level of P < 0.05.
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4. Discussion

Neutrophil-lymphocyte and platelet-lymphocyte ra-
tios are inexpensive indicators that can easily and quickly
be detected in inflammatory reactions (15). The impor-
tance of these inflammatory indicators in GIS retention
was assessed in this study together with HSP. Although a
limited number of studies show that NLR can be a signifi-
cantindicatorin HSP(10,16), there is no study assessing the
relationship between PLR and HSP. This study showed that
the number of platelets and neutrophils increases, NLR av-
erages are high and MPV averages are low in patients with
HSP. Henoch-Schonlein purpura is a leukocytoclastic vas-
culitis caused by the accumulation of IgA. Proinflamma-
tory cytokines such as interleukins IL-1 and IL-6, and Tu-
mor Necrosis Factor (TNF)-«v are secreted as a result of in-
flammation and endothelial cell damage in small cells (17,
18). Increases in thrombocytosis, leukocytosis, CRP, and es-
pecially gastrointestinal system retention have been pre-
viously reported in HSP (8, 9). Other studies state that
NLR can be a beneficial indicator, as an acute phase reac-
tant, similar to CRP and sedimentation, in inflammatory
diseases such as psoriasis and rheumatoid arthritis (19-21).
Makay et al. (10) found NLR to be significantly higher in
pediatric HSP patients with gastrointestinal bleeding than
in those without gastrointestinal bleeding. They reported
that MPV and NLR were two important factors in gastroin-
testinal bleeding in the logistic regression analysis (10). In
the studies carried out by Park et al. (16), it was reported
that NLR was higher in adults with gastrointestinal bleed-
ing in HSP than in those without gastrointestinal bleeding,
and the acute-off value was calculated. The NLR is obtained
by dividing the number of neutrophils by number of lym-
phocytes. While an increase in neutrophils and decrease in
lymphocytes are generally observed in cases of infection,
they are also observed in cases of inflammation. The de-
crease in the number of lymphocytes occurs as a result of
lymphocyte apoptosis in the cases of inflammation (22).
Our study found that the number of lymphocytes did not
change, although the number of neutrophils and NLR in-
creased in children with HSP. In this respect, our study is
consistent with the study carried out by Makay et al. (10).
Henoch-Schonlein Purpura is an inflammatory incident,
and NLR was increased significantly compared to the NLR
in the control group, as indicated in other studies. How-
ever, in the study of Makay et al. the number of lympho-
cytes did not change in those with gastrointestinal bleed-
ing compared to those without gastrointestinal bleeding,
while the number of neutrophils and, consequently, NLR
increased. In this study, the optimal cut-off NLR for predict-
ing gastrointestinal bleeding was 2.82, with 81.0% sensitiv-
ity and 76% specificity. Unlike the study of Makay et al., in

our study there was no clear increase in the number of neu-
trophils in patients with gastrointestinal bleeding, and the
NLR did not increase significantly. Park et al. (16) observed
that NLRincreased in male patients with HSP and gastroin-
testinal bleeding, and reported the optimal cut-off value as
3.90, sensitivity as 81.0% and specificity as 88.6%. Theresults
of our study are not consistent with these two studies.

Our study showed that the PLR is significantly in-
creased in children with GIS bleeding. There is no previ-
ous study on PLR in GIS retention in HSP. Platelets, simi-
lar to neutrophils, produce important cytokines that play
a role in the activity of inflammatory diseases (23). Sim-
ilar to NLR, PLR can also be used as an inflammatory in-
dicator in certain diseases. In previous studies, it was ob-
served that increased PLR is inversely correlated with clin-
ical and pathological properties in certain malignancies
and chronic diseases (24-26). It was reported that PLR in-
creases in peripheral artery diseases and ischemia. It was
reported that ischemic damage is increased in patients
with a PLR over 150, compared to patients with a PLR below
150(27). Itwas reported that PLR and autoimmune diseases
are associated. Uslu et al. (21) reported that there is a cor-
relation between the severity of the disease and the PLR in
patients with rheumatoid arthritis. Wu et al. (28) reported
that there is a correlation between the PLR and the severity
of systemic lupus erythematosus.

Inflammation is a major indicator of the severity of
autoimmune diseases. Neutrophil-Lymphocyte Ratio and
PLR are both easily accessible and inexpensive parame-
ters that show the severity of inflammatory diseases. Gas-
trointestinal system bleeding and stomachache are the
most prevalent complications that require hospitalization
among children with HSP. Steroid treatment has been ap-
plied to children with HSP for years. It is reported that
starting steroid treatment early, shortens the duration of
stomachache and reduces the need for intussusception
and surgical intervention (29-31). In a study carried out
by Ronkainnen et al. (29), it was reported that start-
ing steroid treatment early reduced the severity of stom-
achache. In another multicenter study, it was noted that
starting steroid treatment early reduced the risk of abdom-
inal pain, endoscopy and surgical intervention (31). The
plasma levels of certain cytokines that affect the number
and volume of the platelets increase during the inflamma-
tory process in HSP. Interleukin 6 is an important proin-
flammatory cytokine that causes thrombocytosis and af-
fects platelet volume (32, 33). In our study, we believe that
increased MPV and thrombocytosis among children with
HSP were correlated with an increased level of IL-6. Lin et
al. (34) reported that the level of IL-6 in children with HSP
was significantly increased compared to the healthy con-
trol group. Additionally, it was reported that the level of
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IL-6 is significantly lower in those with GIS and renal reten-
tion, related to their HSP, when compared to those, who did
not have organ retention. This is explained by an increased
IL-6 consumption at the later stages of inflammation, and
this breakdown is protective against organ retention.

The limitations of our study were that it was carried
out in a single center and was retrospective. Neutrophil-
Lymphocyte Ratio and PLR increase in the active period of
many inflammatory diseases such as rheumatoid arthritis
and SLE. Gastrointestinal bleeding and stomachache are se-
rious complications in HSP. Neutrophil-Lymphocyte ratio
and PLR are easily accessible and inexpensive indicators;
if these indicators are significantly increased in the early
period of the disease, steroid treatment could be started
early. Prospective studies are needed to confirm these find-
ings.

4.1. Conclusion

In our study, the NLR in children with HSP was found
to be significantly higher than in the control group; this
level was not found to be statistically significant in chil-
dren with gastrointestinal bleeding. However, the PLR in
children with GIS bleeding is significantly higher than in
those without gastrointestinal bleeding. In previous stud-
ies, it was reported that the NLR is a significant indicator
for gastrointestinal bleeding. Our study also supports the
use of PLR as an indicator of GIS retention in HSP.
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