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ABSTRACT

BACKGROUND: Platelets are involved in inflaimmatory processes associated with disease pathology. Henoch-Schénlein Purpura
(HSP) is the most common systemic vasculitis in children. Renal involvement is the most common complication of HSP.

AIM: The aim of this study is to analyze the usefulness of increasing platelet count as a predictive factor of renal involvement in
Y Y g p p
pediatric Henoch-Schoénlein Purpura.

METHODS: Cross sectional study was conducted in Department of Child Health, Hasan Sadikin hospital using medical records of
children with newly diagnosed Henoch-Schénlein Purpura from 2017-2019. Chi-square, t-test, and Mann-Whitney U test were used to
analyse the data. (P <0.05 is considered significant).

RESULTS: There were 52 patients with mean age of 9.12 £ 3.306. Renal involvement was present in 24 patients (46.2%). Eight
patients (33.3%) had mild renal involvement and the other 16 (66.7%) had severe renal involvement. Patients with renal involvement
had significantly higher platelet counts than those without renal involvement (564630 = 174894 vs 405890 £ 124058, P=0.000).
Increasing platelet count (>450000/uL) was predictive of renal involvement with odds ratio of 5.400 (95% CI 1.169-18.012). ROC
analysis showed that platelet count had area under the curve of 0.757 (95% CI 0.624-0.889, P=0.002) for predicting renal involvement
in pediatric Henoch-Schénlein Purpura patients.

LIMITATIONS: The limitation of this study are its retrospective data collection method, its small sample size, and that all of the data
were collected from one center.

CONCLUSION: Increased platelet count was associated with renal involvement in pediatric Henoch-Schénlein Purpura.

KEYWORDS: Henoch-Schénlein Purpura, Platelet Count, Renal Involvement.
INTRODUCTION

Henoch-Schonlein Purpura (HSP) is the most common vasculitis in children caused by immunoglobulin-A
(IgA) deposition in vascular wall that causes symptoms involving various organs such as the skin, joints,
gastrointestinal system, and the kidneys.”” Henoch-Schénlein Purpura is primarily manifested as
nonthrombocytopenic purpura, abdominal pain, arthritis, and nephritis.3’4 The annual incidence of HSP varied
between 6-24/100000 children <17 years of age.”

Renal involvement in HSP, which is also known as Henoch-Shonlein Nephritis (HSN), is the most common and
severe complication of HSP.” It is also known to be the primary cause of morbidity in HSP.? TLong-term
prognosis of HSP depends mainly on the severity of the renal involvement.” Therefore, an early and precise
diagnosis of renal involvement is crucial in determining the prognosis of HSP.” The main methods used for
detecting the presence of renal involvement in HSP is renal biopsy and urinalysis. However, both methods have
their own shortfall in clinical practices. Renal biopsy is an invasive method, therefore carry many complications
and is rarely done in pediatric patients.” Urinalysis has rather low sensitivity and previous studies had found HSP
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patients that presented with normal urinalysis but exhibited renal lesion in biopsy.™ Therefore, the presence of a
marker that can predict renal involvement is very useful in achieving early and accurate detection of renal
involvement in HSP patients.

Platelet count is considered as one of the most accessible and important inflammatory marker to showcase the
severity of a disease.”® Platelets are anucleate cell fragments that were traditionally considered purely function to
regulate hemostasis. Nowadays, platelets are also thought to be involved in inflammatory processes associated
with disease pathology.”” Platelets are the first effectors that respond during vascular injury and endothelial
damage, therefore platelet count may be regarded as a marker that can resemble the immunological activity of
vasculitis, such as HSP. When stimulated, platelet releases its granules into the extracellular environment via
exocytosis or expresses the inner granule to its surface. These actions will cause the release of granule-derived
mediators that contribute to inflaimmation.”" Furthermore, pro-inflammatory cytokines can in turn increase
platelet production.'’ Consequently, patients with higher platelet count may have more extensive inflammation."
Inflammation is a major indicator of severity of various autoimmune diseases, including Henoch-Schénlein
Purpura.’

Henoch-Schénlein Purpura patients usually present with normal or high platelet count."'* In previous studies,
thrombocytosis was found in about 41-58% of HSP patients."”"". Thrombocytosis in HSP patients might be
correlated to severity of this disease.'*'® Thrombocytosis can be divided into two different forms based on its
origin. Primary (clonal) thrombocytosis, which is associated with myeloproliferative disorder and secondary
(reactive) thrombocytosis, which can be caused by various underlying conditions such as infection,
inflammation, tissue damage, hemolysis, and other causes of acute phase responses.” Thrombocytosis in
Henoch-Schénlein Purpura is known to be a reactive type of thrombocytosis.'® Many studies have suggested
that thrombocytosis is associated with more severe form of HSP, those with more extensive inflammatory
processes, particularly HSP with renal involvement.”*'*'**" The aim of this study is to analyze the usefulness of
increasing platelet count as a predictive factor of the renal involvement in pediatric Henoch-Schénlein Purpura.

METHODS

A cross sectional study was conducted in Department of Child Health Faculty of Medicine Universitas
Padjadjaran — Dr. Hasan Sadikin General Hospital using medical records of children diagnosed with Henoch-
Schonlein Purpura from January 1, 2017 — June 30, 2019. The criterias of inclusion were age <18 years and a
diagnosis of HSP according to EULAR/PRINTO/PRES 2008 diagnostic ctiteria. Children who were diagnosed
with sepsis, active tuberculosis, systemic infection, or those who had received oral steroid before the blood
count analysis, were excluded from this study.

Data was taken after obtaining Ethical Clearance issued by Research Ethics Committee of Universitas
Padjadjaran Bandung No. 673/UNG6.KEP/EC/2019 and Research Licensing Letter issued by Research Ethics
Committee of Dr. Hasan Sadikin General Hospital Bandung No. L.B.02.01/X.2.2.1/10037/2019. Data including
sex, age at diagnosis, and initial symptoms were collected. The clinical manifestations and incidence of each
manifestation were also reviewed. Renal involvement was defined as the presence of proteinuria or hematuria or
red blood cell casts.’ Severity of renal involvement was graded as follows: mild renal involvement (hematuria
and/or proteinuria (<1 g/day or <40 mg/m’/hour)) and severe renal involvement (acute nephritic syndrome
and/or nephrotic syndrome, proteinuria (>1 g/day or >40 mg/m’/hour), and classification of ISKDC of
>grade I1Ia). Acute nephritic syndrome was defined as hematuria and minimal one of the following: increasing
serum creatinine, hypertension, or oliguria. Nephrotic syndrome was defined as massive proteinuria (>40
mg/m’/hour or urine protein/creatinine ratio >2 or urine dipstick >2+), serum albumin <2,5g/dIL., with
edema.””

Hematological tests (carried out using 3 mL peripheral venous blood samples and measured using SYSMEX-
XN®) and urinalysis were conducted routinely on patient’s admission. Laboratory data and urine analyses results
were also evaluated. Data analysis was carried out using the SPSS software for mac (version 21.0; SPSS, Inc.,
Chicago, IL). Chi-square, t-test, and Mann-Whitney U test were performed (P < 0.05 is considered significant).
The receiver operating characteristics (ROC) curve was constructed to assess the diagnostic value of platelet
count for predicting renal involvement in pediatric HSP patients.
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RESULTS

There were 52 patients, consisting of more male patients (59.6%) than female, with the ratio of 1.48:1. The mean
age during diagnosis was 9.12 * 3.306. Most patients (78.8%) had purpura as their initial symptom. All patients
(100%) complained of purpura. Joint problems were present in 25 patients (48.1%), gastrointestinal problems in
39 patients (75%), and renal involvement in 25 patients (43.9%) (Table 1).

Table 1. Characteristic of HSP patients

Age (years)
Mean £ SD 9.12 + 3.306
Gender, n(%)
Male 31 (59.6%)
Female 21 (40.4%)
Initial symptom, n(%o)
Purpura 41 (78.8%)
Gastrointestinal problems 7 (13.5%)
Joint problems 4 (7.7%)
Clinical manifestations, n(%o)
Purpura 57 (100%)
Gastrointestinal problems 39 (75%)
Joint problems 25 (48.1%)
Renal involvement 24 (46.2%)

In the group of patients with renal involvement, there were 13 males and 11 females with the ratio of 1.18:1.
There were no significant differences of sex between the group with renal involvement and the group without.
Mean age of patients with renal involvement was 8.21 * 2.797. Renal manifestations varied from proteinuria,
hematuria, and the combination of both. Thirteen patients (54.2%) develop both proteinuria and hematuria, six
patients (25%) develop only hematuria, and the other five patients (20.8%) had only proteinuria. Patients with
renal involvement were classified into two groups based on the severity of the renal involvement. Eight out of
those 25 patients (33.3%) had mild renal involvement and the other 16 (66.7%) had severe renal involvement.
Mean platelet count in patients with mild renal involvement and severe renal involvement were compared.
Although not significant, mean platelet count was higher in patients with severe renal involvement (593760 *
177937), as opposed to those with mild renal involvement (489750 £ 145598) (P=0.164).

We also compared various laboratory parameters between patients with and without renal involvement. Patients
with renal involvement had significantly higher platelet counts compared to those without renal involvement
(564630 £ 174894 vs 405890 * 124058, P=0.000). There were no significant difference of WBC count,
haemoglobin, and haematocrit between those with and without renal involvement (Table 3).

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

WBC count 14184.29 + 6950.53 13749.17 + 5213.67 0.802a
FHaemoglobin 12.60 (11.65-13.40) 12,90 (10.37-15.15) 0.804b
FHaematocrit 37.80 (34.82-40.42) 37.70 (33.70—43.85) 0.720b
Platelet count 405890 + 124058 564630 + 174894 0.000a

“Unpaired t-test
bMann-Whitney test

Thrombocytosis (platelet count >450000/ul) was found in 75% with renal involvement. Thrombocytosis was
predictive of renal involvement (P = 0.011 and odds ratio = 5.400) (Table 4).
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Table 4. Relationship between thrombocytosis and renal involvement

Q) )
O 18/28 (64.3%) 6/24 (25%)
Thrombocytosis 0.011  5.400 (1.169-18.012)
) 10/28 (35.7%) 18/24 (75%)

*Chi square test, p<0.05 is significant

To evaluate the potential diagnostic value of platelet count as prediction tool of renal involvement in HSP
patients, we performed ROC curve analysis. The area under the curve was 0.757 (95% CI 0.624-0.889, P=0.002)
(Figure 1). The cut-off value of platelet count with optimal sensitivity and specificity was 457500 (sensitivity
75.0%, specificity 64.3%). When the cut-off value of platelet count was changed to 485500, the sensitivity and
specificity became 66.7% and 71.4% respectively (Table 5).
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Figure 1. ROC curve of platelet count for prediction of renal involvement in HSP patients

Table 5. Platelet count cut-off value of renal involvement prediction in HSP patients

411500 83.3 60.7

457500 75.0 64.3

485500 66.7 71.4
DISCUSSION

In this study, there were 52 patients diagnosed with Henoch-Schonlein Purpura. The mean age during diagnosis
was 9.12 + 3.306, which is higher than in other studies™. This needs to be evaluated further to determine
whether HSP is indeed diagnosed at 9 years old or this is due to a late diagnosis or referral of HSP. There were
more male patients compared to female patients, which is in accordance with the study by Setiabudiawan, et.al.””
Purpura, which is the main diagnostic criteria, was present in all patients. Gastrointestinal manifestations were
present in 75% of patients, which is slightly higher than in the study conducted by Nickavar, et.al (73.23%) but
lower than in the study by Sugianti, et.al (79%).”** Joint manifestations were found in 48.1% of patients which is
lower than in the study conducted by Chen, et.al (65.8%) and Ghrahani, et.al (55.5%)."”

Renal involvement is one of the most severe manifestation of HSP. It is also a major determinant of long term
prognosis in HSP patients.” Previous studies had found that renal involvement in HSP patients varied between
20-50%'>". Our study showed that renal involvement occurred in 24 out of 52 patients (46.2%) which is
consistent with those literatures. In the group of patients with renal involvement, there was a male
preponderance (male:female ratio of 1.18:1) with mean age of 8.21 * 2.797 which is similar with the study by
Elmas, et.al (8.7 + 4.1).'°

Platelets are considered to be involved in inflammatory processes associated with disease pathology.”
Thrombocytosis is frequently observed in HSP patients during an acute attack and might be related to the
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degree of inflammation and severity of the disease.”” In this study, platelet count was found to be significantly
higher in patients with renal involvement compared to those without renal involvement (564630 £ 174894 vs
405890 + 124058, P=0.000), which is consistent with other literatures that showed similar result.'** This finding
might occur due to inflaimmatory cytokines that stimulate platelet production and therefore increases platelet
count.'™™ The study by Balta, etal stated that patients with more extensive inflammation may have higher
platelet count, which might explain why in this study, patients with renal involvement had higher platelet count
compared to those without renal involvement.'”

Previous studies had suggested that older age of onset, male gender, gastrointestinal bleeding, thrombocytosis,
and leukocytosis were associated with renal involvement in HSP."”'**® However, in this study, thrombocytosis
was the sole factor associated with renal involvement. We found that patients with thrombocytosis were 5.278
times more likely of having renal involvement compared to those without thrombocytosis. In our study, the
optimal platelet count cut-off value for predicting renal involvement in HSP patients was 457500 with
sensitivity of 75% and specificity of 64.3%. We suggest that this platelet count cut-off value might be used in
HSP patients to consider the possibility of having renal involvement.

The limitation of this study are its retrospective data collection method, its small sample size, and that all of the
data were collected from one center. Therefore, prospective multicenter studies with larger sample size are
needed to generalize and confirm our result.

We concluded that increased platelet count was associated with renal involvement in HSP. Platelet count is an
important and easily accessible inflammatory marker that does not required specialized equipment. We proposed
that platelet count may be regarded as a useful predictive marker of renal involvement in Henoch-Schénlein
Purpura.
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