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ABSTRACT
Background: Henoch-Schönlein purpura (HSP) is a systemic 
small-vessel vasculitis that occurs mainly in children. The 
aim was to evaluate the blood neutrophil-to-lymphocyte ratio 
(NLR) and mean platelet volume (MPV) in patients with HSP 
and to investigate the relationship with gastrointestinal and 
renal involvement.
Methods: Children with HSP and healthy individuals as 
controls were included. Hemoglobin level, white blood cell 
count, platelet count, NLR, MPV erythrocyte sedimentation 
rate and C-reactive protein were evaluated.
Results: There were 71 HSP children and 74 controls. NLR 
was significantly higher in HSP patients with gastrointestinal 
bleeding than without gastrointestinal bleeding (p < 0,001). 
The optimal cutoff value of NLR for predicting gastrointestinal 
bleeding was 2.05, with 93 % sensitivity and 62 % specificity. 
MPV was significantly higher in HSP patients with renal 
involvement than without renal involvement (p = 0,027).
Conclusions: Blood NLR and MPV may be useful markers to 
identify gastrointestinal and renal involvement in HSP patients.
Key words: blood neutrophil-to-lymphocyte ratio, gastrointestinal 
hemorrhage, Henoch-Schönlein purpura, mean platelet volume, 
kidney disease.
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INTRODUCTION
Henoch-Schönlein purpura (HSP) is the 

most common systemic small-vessel vasculitis 
in children. Generally, the prognosis of HSP 
in children is favorable, but there are severe 
complications such as severe gastrointestinal 
(GI) involvement in the early phase of disease.1,2 
The long-term morbidity of HSP is related to 
the degree of renal involvement.3-5 Thus, it is 
important to assess the risk factors for developing 
renal involvement in childhood HSP.

Blood neutrophil-to-lymphocyte ratio (NLR) 
was investigated in many diseases as a marker 
of inflammation.6-8 Few studies on HSP have 
reported the association of NLR with GI bleeding 
because of neutrophil dominated inflammation 
in HSP. In addition, some reports indicate that 
low mean platelet volume (MPV) is also related 
to the severity of GI involvement.9 NLR and 
MPV are identified as potentially useful markers 
of developing GI involvement in early phase of 
disease.

The aim of our study was to investigate the 
relationship between NLR and MPV in GI and 
renal involvement in HSP, which determine the 
prognosis in long term follow up.

PATIENTS AND METHODS
All patients diagnosed as HSP between 

January 2015 and 2018 in our center were 
reviewed. The study included pediatric patients 
diagnosed with HSP and healthy children. The 
European League against Rheumatism/Paediatric 
Rheumatology European Society (EULAR/
PRES) diagnostic criteria for HSP10 was used to 
define the disease. Control group was selected 
from age- and sex-matched healthy children who 
attended the pediatric clinics of our hospital for 
other reasons.

Exclusion criteria of patients were as follows: 
[1] with underlying diseases; [2] on medication 
prior to blood sampling; [3] lacking laboratory 
data; [4] with risk factors (smoking, obesity, 
hypertension, diabetes mellitus, etc.) that may 
affect the outcome of MPV.
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Parameter HSP patients Healthy controls p value
 (n = 71) (n = 74)
 mean ± SD mean ± SD 

Hb (g/dl) 13.0 ± 1.0 13.5 ± 1.2 0.129
WBC (fL) 12.1 ± 4.7 8.2 ± 2.3 < 0.001
PLT (x103/uL) 393.8 ± 110.4 319.1 ± 78.9 < 0.001
NLR 3.0 ± 2.4 1.9 ± 1.8 < 0.001
MPV 7.7 ± 0.7 7.9 ± 0.8 < 0.001
ESR (mm/h) 26.6 ± 16.0 10.6 ± 5.7 < 0.001
CRP (mg/dl) 2.2 ± 2.7 0.4 ± 0.5 < 0.001

Table 1. Comparison of laboratory parameters between HSP and healthy controls

HSP; Henoch Schonlein purpura, Hb: hemoglobin, WBC: white blood cell, PLT: platelet, NLR: neutrophil-to-lymphocyte ratio, 
MPV: mean platelet volüme, ESR: erythrocyte sedimentation rate, CRP: C reactive protein. 

Demographic data, signs and symptoms of 
disease and laboratory data were noted using 
the electronic patient database of the time of 
diagnosis. NLR was calculated as a simple ratio 
between the absolute neutrophil count and 
absolute lymphocyte count. Laboratory results 
of admission (one week time after presentation) 
were used.

Gastrointestinal bleeding was defined as 
occult blood in stool, melena, or hematochezia. 
Renal involvement was defined as the presence 
of hematuria (> 5 red blood cells per microscopic 
field) and/or proteinuria (urine protein/
creatinine ratio <0.2 in children ≥ 2 year of age).

Ethical approval for the study was obtained 
from the hospital’s local ethics committee 
(2019/20), and informed consent was obtained 
from all patients.

Statistical analysis
All data were analyzed using Statistical 

Package for Social Sciences 17.0 (SPSS, Inc. 
Chicago, Illinois, USA) for windows. Quantitative 
variables were expressed as mean±SD for 
normally distributed data and as medians (IQR) 
for non-normally distributed data. Quantitative 
data for dual groups were compared by using 
the Student’s t test or Mann–Whitney U test when 
appropriate, whereas χ2 test was performed for 
qualitative data. Backward stepwise logistic 
regression analysis was performed to determine 
the variables associated with GI bleeding and 
renal involvement in patients with HSP. ROC 
analysis was used to determine the association of 
NLR with GI bleeding in HSP; p value ≤ 0.05 was 
considered as significant.

RESULTS
There were 71 participants in the patient 

group and 74 participants in the control group. 
There were 41 (57.7 %) boys and 30 (42.3 %) girls 
with HSP and 38 (51.3 %) boys and 36 (48.7 %) 
girls in the control group. The statistical analyses 
revealed that the sex distribution between groups 
was similar (p = 0.506). Mean age of the HSP 
patients was 8.7 ± 3.6 years and controls were 
9.1 ± 3.7 years (p = 0.472).

All the patients had palpable purpura. 
58 patients (81.6 %) had arthritis or arthralgia. 
49 (69 %) had GI involvement; 16 (22.5 %) of these 
patients had GI bleeding. Two patients presented 
with intussusception; 22 patients (30.9 %) had 
renal involvement and of them, 13 patients 
(18.3 %) had proteinuria and 9 patients (12.6 %) 
had nephrotic-range proteinuria. At first, there 
were significant differences between HSP patients 
and healthy controls in terms of white blood cell 
count (WBC), platelet count (PLT), NLR, MPV, 
erythrocyte sedimentation rate (ESR), C-reactive 
protein test (CRP) (Table 1).

We divided the 49 HSP patients with GI 
involvement into two groups according to 
presence of GI bleeding. There were 16 patients 
with GI bleeding and 33 patients without GI 
bleeding. There were no significant differences 
regarding WBC, PLT, MPV, ESR and CRP levels 
between these two groups. However, NLR was 
significantly higher in HSP patients with GI 
bleeding than without GI bleeding (4.7 ± 3.1 vs. 
2.5 ± 2.0; p < 0.001) (Table 2).

Logistic regression analysis of WBC, PLT, 
MPV, NLR, ESR and CRP were performed to 
identify the predictive factors for GI bleeding 
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Parameter Patients with GI bleeding Patients without GI bleeding p value
 (n = 16) (n = 33)
 mean ± SD mean ± SD 

Hb (g/dl) 12.4 ± 0.9 13.2 ± 1.0 0.002
WBC (fL) 12.7 ± 4.0 11.9 ± 4.9 0.198
PLT (x103/uL) 404.4 ± 116.4 390.8 ± 109.5 0.625
NLR 4.7 ± 3.1 2.5 ± 2.0 < 0.001
MPV 7.5 ± 0.4 7.7 ± 0.8 0.06
ESR (mm/h) 25.2 ± 16.6 27.0 ± 3.2 0.757
CRP (mg/dl) 2.1 ± 3.2 2.2 ± 2.6 0.645

Table 2. Comparison of laboratory parameters between patients with and without GI bleeding

GI: gastrointestinal, Hb: hemoglobin, WBC: white blood cell, PLT: platelet,  
NLR: neutrophil-to-lymphocyte ratio, MPV: mean platelet volüme, ESR: erythrocyte sedimentation rate, CRP: C reactive protein.

Table 3. Comparison of laboratory parameters between patients with and without renal involvement

Hb: hemoglobin, WBC: whitebloodcell, PLT: platelet, NLR: neutrophil-to-lymphocyte ratio, MPV: mean platelet volüme,  
ESR: erythrocyte sedimentation rate, CRP: C reactive protein.

Parameter Patients with renal involvement Patients without renal involvement p value
 (n = 22) (n = 49)
 mean ± SD mean ± SD 

Hb (g/dl) 13.4 ± 0.69 12.9 ± 1.2 0.041
WBC (fL) 11.1 ± 4.1 12.5 ± 4.9 0.250
PLT (x103/uL) 361.8 ± 82.7 408.2 ± 118.7 0.129
NLR 2.8 ± 2.2 3.1 ± 2.5 0.467
MPV 8.0 ± 0.8 7.5 ± 0.7 0.027
ESR (mm/h) 28.5 ± 19.7 25.8 ± 14.2 0.746
CRP (mg/dl) 2.4 ± 3.0 2.1 ± 2.7 0.623

Figure 1. ROC curve of NLR for GI bleeding in HSPin HSP patients. The analysis showed that only 
NLR was associated with GI bleeding (p < 0.001). 
ROC analysis was used to define the diagnostic 
thresholds of NLR for predicting GI bleeding in 
HSP patients. The area under the curve of NLR 
was 0.798 (95 % CI 0.66-0.92, p < 0.001) (Figure 1). 
The optimal cutoff value of NLR for predicting GI 
bleeding was 2.05, with 93 % sensitivity and 62 % 
specificity, respectively. When the cutoff value of 
NLR was selected as 2.8, the sensitivity decreased 
to 81 % and specificity increased to 77 %.

We divided HSP patients into two groups 
according to the existence of renal involvement. 
There were 22 patients with renal involvement 
and 49 patients without renal involvement. There 
were no significant differences regarding WBC, 
PLT, NLR, ESR and CRP levels between these two 
groups. However, MPV was significantly higher 
in HSP patients with renal involvement than 
without renal involvement (8.0 ± 0.8 vs. 7.5 ± 0.7; 
p = 0.027) (Table 3).
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DISCUSSION
Henoch–Schönlein purpura is a systemic 

vasculitis characterized by purpuric skin lesions, 
gastrointestinal manifestations, arthritis and 
renal involvement.1,2 Many studies suggested that 
thrombocytosis, leukocytosis, and high ESR, CRP 
levels were associated with GI bleeding in HSP.5,11

In the past few years, it has been revealed 
that MPV plays an actual role in inflammatory 
disorders. Shi et al. demonstrated that lower MPV 
values were observed in children with HSP than 
healthy individuals.12 Makay et al., revealed that 
low MPV might be related to GI bleeding in HSP.9 
Some studies suggest that several inflammatory 
cytokines have been found to be increased in 
HSP patients and, these inflammatory cytokines 
are related to platelet activation. Inflammatory 
cytokines activate megakaryocytes to release more 
small sized platelets, so increased inflammatory 
cytokines may lead to a decrease in MPV. Further 
investigation suggests that large platelets in severe 
inflammatory diseases are consumed at a greater 
rate of inflammation sites than small platelets.13,14 
As a result, it is inevitable that MPV is low to 
reflect the severity of inflammation. In our study, 
although we could not determine a cutoff MPV 
value, MPV was found to be lower in patients with 
GI bleeding than in non-bleeding patients.

The neutrophil to lymphocyte ratio has 
been widely used to define the severity of 
inflammation.6-8 Neutrophilia or lymphopenia 
results in high NLR while lymphocytosis or 
neutropenia results in low NLR. One of the 
characteristic histopathological findings in HSP 
is neutrophilic cell infiltration. The results of our 
study demonstrated that HSP patients with GI 
bleeding had significantly higher NLR than those 
without GI bleeding. In this study, the optimal 
cutoff NLR for predicting GI bleeding was 2.05 
with 93 % sensitivity and 62 % specificity. We 
suggest that this cutoff NLR may be used to choose 
HSP patients who will suffer from GI bleeding.

Renal involvement develops within 4-6 weeks of 
the onset of the rash, but end-stage disease may not 
be obvious for a number of years. Age at onset of 
more than 7 years old, severe abdominal symptoms, 
persistent purpuric lesions, and decreased factor 
XIII activity are associated with an increased risk 
of nephritis.15 In addition to these, low MPV was 
found to be a risk factor of renal involvement in 
our study. But, it should not be forgotten that MPV 
itself alone without other variables may not provide 
exact predictive information about GI bleeding in 
children with HSP.

In our study, however, several limitations 
exist. Firstly, it should be noted that this study 
used a relatively small sample size, especially 
of renal involvement in HSP patients. Secondly, 
MPV levels may change during in the course of 
HSP. Finally, this study was retrospective.

In conclusion, NLR was found as significantly 
increased in GI bleeding. Moreover, lower MPV 
levels were associated with renal involvement 
in patients with HSP. Therefore, NLR and MPV 
may be a useful marker to GI bleeding and renal 
involvement in HSP patients. n
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