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Fecal calprotectin as a marker of
gastrointestinal involvement in pediatric
Henoch–Schönlein purpura patients: a
retrospective analysis
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Abstract

Background: Henoch–Schönlein purpura is a type of systemic vasculitis found in children. Its prognosis is usually
good; however, recurrence is relatively common. If the intestines are affected, severe complications could arise.
Here, we investigated the value of fecal calprotectin in the early screening of Henoch–Schönlein purpura and as a
useful factor for predicting gastrointestinal manifestations.

Methods: We retrospectively reviewed the medical records of pediatric patients who were diagnosed with
Henoch–Schönlein purpura and underwent fecal calprotectin testing during the acute phase. The patients were
categorized into gastrointestinal involvement and non-gastrointestinal involvement groups based on their clinical
symptoms. Moreover, gastrointestinal involvement was categorized as follows: upper gastrointestinal tract
involvement (up to the duodenum) and lower gastrointestinal tract involvement (from the terminal ileum).

Results: A total of 69 patients were diagnosed with Henoch–Schönlein purpura and underwent fecal calprotectin
testing. Among them, 40 patients (58.0%) showed signs of gastrointestinal involvement. The gastrointestinal
involvement group had higher fecal calprotectin levels (379.9 ± 399.8 vs. 77.4 ± 97.6 mg/kg, P = 0.000). There were
no significant differences in the recurrence of Henoch–Schönlein purpura symptoms or gastrointestinal symptoms.
The cut-off value to identify gastrointestinal involvement was 69.10 mg/kg (P < 0.01). Patients with fecal calprotectin
levels of > 50 mg/kg showed more frequent gastrointestinal involvement (77.8% vs. 20.8%, P = 0.000) and more
severe gastrointestinal symptoms. Significant differences in abdominal pain duration, Henoch–Schönlein purpura
clinical score, and abdominal pain severity were observed (P = 0.002, P = 0.000, and P = 0.000, respectively).
Additionally, fecal calprotectin levels were significantly higher in patients with lower gastrointestinal tract
involvement (214.67 ± 150.5 vs. 581.8 ± 510.1 mg/kg, P = 0.008), and the cut-off value was 277.5 mg/kg (P < 0.01).

Conclusion: Fecal calprotectin testing is useful for identifying gastrointestinal involvement in pediatric Henoch–
Schönlein purpura patients.
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Background
Henoch–Schönlein purpura is a type of systemic vasculitis
involving small vessels, which is characterized by purpuric
skin rashes, arthritis, and gastrointestinal and renal symp-
toms [1]. The prognosis of Henoch–Schönlein purpura is
usually good; however, recurrence is relatively common. If
the intestines or kidneys are affected, treatment may be
needed [2]. The patient’s intestines are affected in approxi-
mately 30% of all cases, and without appropriate treat-
ment, it can lead to severe complications including
intussusception or intestinal perforation [3]. Abdominal
pain, vomiting, melena, hematochezia, and other gastro-
intestinal symptoms may indicate gastrointestinal involve-
ment in Henoch–Schönlein purpura patients; however,
the symptoms may be nonspecific. Furthermore, if the
symptoms are not severe, it is challenging to make an
early clinical diagnosis [4].
Recently, certain laboratory markers or clinical scoring

systems have been used to determine the diagnosis or se-
verity of Henoch–Schönlein purpura. Moreover, esophago-
gastroduodenoscopy and imaging techniques such as
abdominal ultrasonography and computed tomography
have been used to confirm the severity of gastrointestinal
involvement [5]. However, the existing diagnostic methods
have limitations in terms of early diagnosis or accuracy and
are invasive or inconvenient for follow-up examinations.
Calprotectin is a substance predominantly found in

neutrophilic granulocytes, and its levels may be elevated
under inflammatory conditions. Calprotectin can be de-
tected in feces because neutrophils migrate to the intes-
tinal mucosa when intestinal inflammation occurs.
Therefore, fecal calprotectin elevation indicates intestinal
inflammation, and it has been used as a biomarker for
diagnosing inflammatory bowel disease [6]. Furthermore,
it can be used as an indicator of other intestinal diseases,
including polyps and necrotizing enterocolitis [7]. We
hypothesized that fecal calprotectin levels may be used
to determine gastrointestinal involvement, severity, re-
currence, and invasion in Henoch–Schönlein purpura
patients. Here, we investigated the value of fecal calpro-
tectin in the early screening and diagnosis of complica-
tions for Henoch–Schönlein purpura patients and its
usefulness for predicting gastrointestinal manifestations.

Methods
Patient selection
We retrospectively reviewed the medical records of pediatric
patients aged < 18 years who were diagnosed with Henoch–
Schönlein purpura and hospitalized at Chung-Ang University
Hospital or Kyungpook National University Hospital between
February 2015 and June 2019. All Henoch–Schönlein purpura
patients were diagnosed according to the EULAR/PRINTO/
PRES criteria. Among these patients, those who underwent
fecal calprotectin testing during the acute phase were selected

as the study group. Cases of an uncertain Henoch–Schönlein
purpura diagnosis and cases showing comorbidities, such as a
positive stool culture result (which may affect fecal calprotec-
tin levels), were excluded from this study. Additionally, pa-
tients with indefinite gastrointestinal symptoms and patients
with abdominal pain that could have been caused by other
factors, including fecal impaction, were excluded. Conse-
quently, 69 patients were included in the study, and their clin-
ical information, laboratory results, ultrasonography results,
and computed tomography results were reviewed.

Data extraction
The patients were categorized into gastrointestinal in-
volvement and non-gastrointestinal involvement groups
based on clinical symptoms, including abdominal pain,
vomiting, hematemesis, melena, and abdominal tender-
ness. In addition to the clinical symptoms, the results of
esophagogastroduodenoscopy and imaging techniques
were used to confirm gastrointestinal involvement and
to determine the level of involvement. Gastrointestinal
involvement was categorized according to the two most
frequently involved sites as follows: upper gastrointes-
tinal tract involvement (up to the duodenum) and lower
gastrointestinal tract involvement (from the terminal
ileum) [3, 4]. Medical records were reviewed to investi-
gate the duration of hospitalization, joint or kidney in-
volvement, and symptom recurrence, and the clinical
scores of Henoch–Schönlein purpura and severity of
gastrointestinal involvement were determined (Table 1)
[8, 9]. The scores for the skin were not calculated be-
cause scoring was difficult based on medical records
alone. Laboratory findings, including white blood cell
count, absolute neutrophil count, erythrocyte sedimenta-
tion rate, C-reactive protein level, fibrin degradation
product (FDP) level, D-dimer level, and stool occult
blood status were also assessed [10, 11]. FDP and D-
dimer tests were only performed at Chung-Ang Univer-
sity Hospital and not Kyungpook National University
Hospital. Fecal calprotectin (GEMINI, Strategic Biomed-
ical, Darmstadt, Germany) tests were performed on the
first day of hospitalization, and the results were mea-
sured up to 2000 mg/kg at both hospitals. All patients
were divided into two groups based on a fecal calprotec-
tin level of 50 mg/kg, which is considered as the normal
threshold for children aged > 4 years, and intergroup
comparisons were performed [12].

Ethics statement
This study was conducted after obtaining approval from
the Institutional Review Board of Chung-Ang University
Hospital (IRB no. 1712–014-16,123) and Kyungpook Na-
tional University Hospital (IRB no. 2020–03-019), and
informed consent was waived owing to the retrospective
nature of the study.
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Statistical analysis
Statistical analysis was performed using SPSS 18.0 statis-
tical software (SPSS Inc., Chicago, IL, USA). The chi-
square test and Student’s t-test were used to compare
groups, and the corresponding data are presented as the
mean and standard deviation. The linear regression test
was used to compare continuous variables such as abdom-
inal pain duration, Henoch–Schönlein purpura clinical
score, and abdominal pain severity. ROC curves were used
to determine the diagnostic cut-off value of the fecal cal-
protectin level to identify gastrointestinal involvement and

the involved sites in the gastrointestinal tract. P values of
< 0.05 were considered to be statistically significant.

Results
Clinical features and laboratory results of pediatric
Henoch–Schönlein purpura patients who underwent fecal
calprotectin testing
A total of 69 patients were diagnosed with Henoch–Schönlein
purpura and underwent fecal calprotectin testing in both hos-
pitals (57 patients at Chung-Ang University Hospital and 12
patients at Kyungpook National University Hospital) (Table 2).

Table 1 Clinical scoring of children with Henoch–Schönlein purpura [8, 9]

Organ involvement Clinical score

Joint 0 = no symptoms

1 =mild grade of pain and/or joint swelling

2 =moderate grade of pain and/or joint swelling

3 = severe grade of pain and/or joint swelling

Abdomen 0 = no symptoms

1 =mild abdominal pain and/or stool occult blood (1+)

2 =moderate abdominal pain and/or stool occult blood (2+/3+)

3 = severe abdominal pain and/or melena

Kidney 0 = no proteinuria and no hematuria

1 = proteinuria (1+) and/or hematuria (1+)

2 = proteinuria (2+/3+) and/or hematuria (2+/3+)

3 = proteinuria (> 3+) and/or hematuria (> 3+)

Table 2 Clinical manifestations and laboratory results of Henoch–Schönlein purpura patients with and without gastrointestinal
involvement

Variable Total HSP patients (n =
69)

Gastrointestinal involvement (n =
40)

Non-gastrointestinal involvement (n =
29)

P
value

Age (years) 6.85 ± 2.93 7.11 ± 2.67 6.48 ± 3.27 0.380

Male sex 37 (53.6%) 21 (52.5%) 16 (55.2%) 0.826

Duration of admission (days) 5.41 ± 5.27 7.25 ± 6.05 2.79 ± 1.97 0.000*

Joint symptoms 35 (50.7%) 16 (40.0%) 19 (65.5%) 0.036*

Kidney involvement 16 (23.2%) 10 (25.0%) 6 (20.7%) 0.675

HSP clinical score 1.99 ± 1.53 2.65 ± 1.59 1.07 ± 0.80 0.000*

HSP recurrence 23 (33.3%) 15 (37.5%) 8 (27.6%) 0.389

Gastrointestinal symptom
recurrence

19 (27.5%) 12 (30.0%) 7 (24.1%) 0.591

Positive stool occult blood result 17 (24.6%) 17 (42.5%) 0 (0%) 0.000*

Fecal calprotectin (mg/kg) 252.7 ± 343.8 379.9 ± 399.8 77.4 ± 97.6 0.000*

WBC count (106/L) 11,757 ± 5133 12,365 ± 6015 10,889 ± 3434 0.246

ANC (μL) 7673 ± 4388 8476 ± 4716 6526 ± 3652 0.071

ESR (mm/h) 23.74 ± 12.46 25.50 ± 12.62 21.04 ± 11.95 0.157

C-reactive protein (mg/L) 5.87 ± 6.39 5.18 ± 5.65 6.87 ± 7.31 0.285

FDP (μg/mL) (n = 57) 9.14 ± 9.16 11.08 ± 11.14 6.73 ± 5.07 0.064

D-dimer (μg/mL) (n = 57) 2.34 ± 2.45 2.93 ± 2.89 1.61 ± 1.50 0.036*

HSP Henoch–Schönlein purpura, WBC White blood cell, ANC Absolute neutrophil count, ESR Erythrocyte sedimentation rate, FDP Fibrin degradation product
*Significant findings at P < 0.05
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Of the 69 patients, 37 patients (53.6%) were male, and 32 pa-
tients (46.4%) were female; their mean age was 6.85 ± 2.93
years. Among the patients, 40 patients (58.0%) showed signs
of gastrointestinal involvement, including vomiting, abdominal
pain, bloody stool, or significant test results from imaging
studies, and 29 patients (42.0%) showed no evidence of gastro-
intestinal involvement. Overall, 23 patients (33.3%) showed re-
curring symptoms involving the skin, joints, and
gastrointestinal tract, and 19 patients (27.5%) showed recur-
ring gastrointestinal symptoms unrelated to the initial ones.

Differences according to gastrointestinal involvement
The clinical manifestations of the gastrointestinal in-
volvement group and the non-gastrointestinal involve-
ment group were compared (Table 2). There was no
difference in the mean age or sex between the two
groups; however, the mean hospitalization period was
longer in the gastrointestinal involvement group (7.25 ±
6.05 vs. 2.79 ± 1.97 days, P = 0.000). Patients with gastro-
intestinal involvement exhibited less frequent joint
symptoms (40.0% vs. 65.5%, P = 0.036); however, kidney
involvement was not significantly different. The gastro-
intestinal involvement group showed higher Henoch–
Schönlein purpura clinical scores (2.65 ± 1.59 vs. 1.07 ±
0.80, P = 0.000) and higher fecal calprotectin levels
(379.9 ± 399.8 vs. 77.4 ± 97.6 mg/kg, P = 0.000). There

were no significant differences with regard to the recur-
rence of Henoch–Schönlein purpura or gastrointestinal
symptoms. The area under the ROC curve for the fecal
calprotectin level for detecting gastrointestinal involve-
ment was 0.844, which was statistically significant (P <
0.01). The diagnostic sensitivity and specificity were 87.5
and 72.4%, respectively, when the cut-off value of the
fecal calprotectin level was 69.10 mg/kg (Fig. 1). Add-
itionally, stool occult blood status, FDP level, and D-
dimer level were different between the two groups (P =
0.000, P = 0.064, and P = 0.036, respectively).

Differences according to fecal calprotectin levels
The clinical manifestations of patients with fecal calpro-
tectin levels over and under 50 mg/kg were compared
(Table 3). Patients with fecal calprotectin levels of > 50
mg/kg showed more frequent gastrointestinal involve-
ment (77.8% vs. 20.8%, P = 0.000), longer hospitalization
duration (P = 0.043), and longer gastrointestinal symp-
tom duration (P = 0.001). Moreover, Henoch–Schönlein
purpura clinical scores and gastrointestinal symptom se-
verity were also different (P = 0.005 and P = 0.000, re-
spectively). However, the involved site, recurrence of
Henoch–Schönlein purpura, or recurrence of gastro-
intestinal symptoms were not different.

Fig. 1 ROC curve of the fecal calprotectin level for diagnosing gastrointestinal involvement in pediatric Henoch–Schönlein purpura patients
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As shown in Table 4, no significant differences in fecal
calprotectin levels were observed when compared in
terms of Henoch–Schönlein purpura recurrence and
gastrointestinal symptom recurrence (P = 0.218 and P =
0.176, respectively). However, fecal calprotectin levels
were significantly higher in patients with lower gastro-
intestinal tract involvement (from the terminal ileum)
than in patients with upper gastrointestinal tract involve-
ment (up to the duodenum) (214.67 ± 150.5 vs. 581.8 ±
510.1 mg/kg, P = 0.008). Additionally, significant differ-
ences were noted with regard to abdominal pain
duration, Henoch–Schönlein purpura clinical score, and
abdominal pain severity (P = 0.002, P = 0.000, and P =
0.000, respectively). The area under the ROC curve for
the fecal calprotectin level for detecting lower gastro-
intestinal involvement was 0.768, which was statistically
significant (P < 0.01). The diagnostic sensitivity and spe-
cificity were 77.8 and 77.3%, respectively, when the cut-
off value of the fecal calprotectin level for detecting
lower gastrointestinal involvement was 277.5 mg/kg
(Fig. 2). The fecal calprotectin levels of Henoch–Schön-
lein purpura patients were not associated with other in-
flammatory markers including white blood cell count,

absolute neutrophil count, erythrocyte sedimentation
rate, C-reactive protein level, FDP level, and D-dimer
level but were associated with stool occult blood status.

Differences according to joint or kidney involvement
We compared fecal calprotectin results according to
joint involvement and kidney involvement in Henoch–
Schönlein purpura patients. There were no significant
differences in fecal calprotectin levels between 35 pa-
tients with joint symptoms and 34 patients without
symptoms (243.2 ± 378.5 vs. 262.6 ± 309.6 mg/kg, P =
0.817). In addition, the levels of inflammatory markers
such as FDP and D-dimer did not differ between the
two groups (10.01 ± 11.67 vs. 8.28 ± 5.78 μg/mL, P =
0.493 and 2.69 ± 3.05 vs. 1.99 ± 1.64, μg/mL P = 0.304,
respectively). There were no significant differences in
fecal calprotectin (317.1 ± 411.7 vs. 233.3 ± 322.5 mg/kg,
P = 0.397), FDP (9.67 ± 9.91 vs. 6.85 ± 4.20 μg/mL, P =
0.385) and D-dimer (2.52 ± 2.63 vs. 1.56 ± 1.26 μg/mL,
P = 0.267) levels between patients with kidney involve-
ment (n = 16) and those without kidney involvement
(n = 53).

Table 3 Clinical manifestations of Henoch–Schönlein purpura patients with increased fecal calprotectin levels

Variable Total HSP patients (n =
69)

Fecal calprotectin > 50mg/kg
(n = 45)

Fecal calprotectin < 50 mg/kg
(n = 24)

P
value

Duration of admission (days) 5.41 ± 5.27 6.33 ± 5.88 3.61 ± 3.22 0.043*

Patients with gastrointestinal symptoms 40 (58.0%) 35 (77.8%) 5 (20.8%) 0.000*

Upper gastrointestinal tract
involvement

22/40 (55.0%) 19/35 (54.3%) 3/5 (60.0%) 1.000

Lower gastrointestinal tract
involvement

18/40 (45.0%) 16/35 (45.7%) 2/5 (40.0%)

Duration of gastrointestinal symptoms
(days)

2.88 ± 4.02 3.89 ± 4.35 1.00 ± 2.41 0.001*

HSP clinical score 1.99 ± 1.53 2.36 ± 1.61 1.29 ± 1.08 0.005*

Gastrointestinal involvement score 0.93 ± 0.93 1.27 ± 0.89 0.29 ± 0.62 0.000*

HSP recurrence 23 (33.3%) 18 (40.0%) 5 (20.8%) 0.108

Gastrointestinal symptom recurrence 19 (27.5%) 15 (33.3%) 4 (16.7%) 0.167

Positive stool occult blood result 17 (24.6%) 16 (35.6%) 1 (4.2%) 0.003*

HSP Henoch–Schönlein purpura
*Significant findings at P < 0.05

Table 4 Fecal calprotectin levels of Henoch–Schönlein purpura patients different clinical manifestations

Variable Fecal calprotectin (mg/kg) P value

Gastrointestinal involvement (no: yes) 77.4 ± 97.6 379.9 ± 399.8 0.000*

Site of gastrointestinal involvement (upper: lower) 214.7 ± 150.5 581.8 ± 510.1 0.008*

HSP recurrence (no: yes) 216.5 ± 361.5 325.3 ± 299.8 0.218

Gastrointestinal symptom recurrence (no: yes) 218.1 ± 349.4 344.0 ± 319.5 0.176

Stool occult blood result (negative: positive) 149.3 ± 170.4 569.3 ± 518.2 0.004*

HSP Henoch–Schönlein purpura
*Significant findings at P < 0.05
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Discussion
Calprotectin is a 36.5 kDa long calcium- and zinc-binding
protein consisting of heterodimers of the S100A8 (MRP-
8) and S100A9 (MRP-14) subunits [13–15]. In particular,
fecal calprotectin remains stable in feces for more than a
week and thus is a useful marker for intestinal inflamma-
tory reactions, and it is gradually being used to diagnose
other intestinal diseases [16–19]. Other prospective stud-
ies have explored the association between fecal calprotec-
tin and Henoch–Schönlein purpura [10, 20]. As these
studies were prospective in nature, they were able to de-
termine the changes in fecal calprotectin levels caused by
improvements in Henoch–Schönlein purpura symptoms;
in contrast, as our study had a retrospective design, we
could not determine these changes.
In addition to demonstrating that fecal calprotectin is

useful for detecting gastrointestinal invasion in Henoch–
Schönlein purpura patients, our study provides some
additional evidence. Previous studies compared gastro-
intestinal involvement in Henoch–Schönlein purpura
patients with that in healthy controls, whereas in our
study, all of the enrolled patients were diagnosed with
Henoch–Schönlein purpura. Therefore, we could com-
pare patients with gastrointestinal involvement and
those without gastrointestinal involvement from a cohort
of Henoch–Schönlein purpura patients in order to

confirm the association of gastrointestinal involvement
with fecal calprotectin. Furthermore, our results revealed
that fecal calprotectin levels were dependent on the in-
volved gastrointestinal site and were positively associated
with Henoch–Schönlein purpura clinical scores includ-
ing the severity of gastrointestinal symptoms. Kanik
et al. previously reported that fecal calprotectin levels
were associated with renal involvement [10]. Hence, we
investigated the association of fecal calprotectin with
kidney or joint involvement, which are the other major
manifestations of Henoch–Schönlein purpura. However,
no significant associations were confirmed in our results.
Considering that fecal calprotectin is a marker of intes-
tinal inflammation, there may be no association in cases
with only kidney or joint involvement without gastro-
intestinal involvement. Furthermore, in another study by
Teng et al., only the association of fecal calprotectin with
gastrointestinal involvement was reported [20]. Finally,
in our study, the cut-off fecal calprotectin level for iden-
tifying gastrointestinal involvement was 69.10 mg/kg,
which was much lower than the value reported by Teng
et al. (264.5 mg/kg) [20]. Interestingly, this value was
similar to the cut-off level for identifying lower gastro-
intestinal involvement in our study (277.5 mg/kg). Fecal
calprotectin is known as a specific marker for the diag-
nosis of colorectal inflammation, and Montalto et al.

Fig. 2 ROC curve of the fecal calprotectin level for diagnosing lower gastrointestinal involvement in pediatric Henoch–Schönlein purpura patients
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reported that its level did not increase during small
bowel bacterial overgrowth [21, 22]. Another study
showed that fecal calprotectin did not increase in
chronic gastritis, even in patients with marked neutro-
phil infiltration [23]. Therefore, the higher level of fecal
calprotectin observed in Henoch–Schönlein purpura pa-
tients with lower gastrointestinal tract involvement in
our study may demonstrate the characteristics of fecal
calprotectin. If fecal calprotectin is prospectively investi-
gated according to the involved gastrointestinal site, our
results may be validated.
In a study by Hong et al. [11], various inflammatory

markers, including FDP and D-dimer, were present at
significantly higher levels during the acute phase of
Henoch–Schönlein purpura. However, in our study, only
D-dimer was significantly increased in the presence of
gastrointestinal involvement. FDP was also higher in pa-
tients with gastrointestinal symptoms; however, the result
was not statistically significant. In a previous study, signifi-
cant differences in D-dimer and FDP levels were noted
among patients with more severe gastrointestinal symp-
toms. It was reported that a bidirectional relationship ex-
ists between the inflammation and coagulation systems. In
the pathogenesis of vascular diseases such as Henoch–
Schönlein purpura, the initiation of inflammation leads to
the activation of the coagulation system, which also mark-
edly affects inflammatory activity [24]. Despite the lack of
the statistical significance observed in previous studies,
our results may be explained by a similar pathogenesis.
The present study has some limitations. First, this study was

a retrospective study; thus, the gastrointestinal involvement
group was retrospectively classified based on clinical symp-
toms, physical examinations, and imaging test results. Patients
who had abdominal pain likely caused by factors other than
Henoch–Schönlein purpura were excluded from the study
group; the underlying cause of the pain was confirmed via
procedures such as ultrasonography and a combination of
computed tomography and esophagogastroduodenoscopy for
most patients, except for one patient with gastrointestinal
symptoms. Nevertheless, there is still a possibility that these
patients were included. Second, fecal calprotectin was obtained
at the time of admission; however, there were cases in which
fecal calprotectin was actually collected 2–3 days later because
the patient did not defecate. Furthermore, fecal calprotectin
testing was performed only for hospitalized patients and not
for outpatient patients or patients with mild symptoms.
Therefore, fecal calprotectin testing was not performed for all
Henoch–Schönlein purpura patients during the study period.
Finally, of the 23 relapsed patients, 19 patients had gastrointes-
tinal symptom recurrence.

Conclusions
Despite the limitations, this study demonstrated that
fecal calprotectin might be useful for determining the

involved site and course of gastrointestinal symptoms as
well as predicting gastrointestinal involvement in
pediatric Henoch–Schönlein purpura patients. Better re-
sults may be obtained if a larger number of patients are
evaluated, including those with simple skin rashes only
and those treated as outpatients.
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