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Abstract

Introduction: Schonlein-Henoch disease is a small vessel vasculitis resulting from IgA-mediated inflammation. It is the most common
acute systemic vasculitis in childhood, mainly affecting the skin, gastrointestinal tract, joints, and kidneys. Although the prognosis of
Schonlein-Henoch is generally good, gastrointestinal tract involvement is a potential complication, presenting as massive gastrointesti-
nal bleeding, bowel infarction, perforation, as well as intussusception and peritonitis.

Aim: In everyday clinical practice, determining markers of gastrointestinal tract involvement is critical when the initial or only avail-
able symptoms are related to it. Ultrasound diagnosis is effective as a first-line screening method in children with Schénlein-Henoch
purpura and abdominal involvement, in order to objectivize changes in the small intestinal wall, such as thickening, disturbance of its
stratification, and intramural bleeding.

Materials and methods: Since, until recently, the generally accepted concept that there are neither coagulation disorders nor changes
in the small intestinal wall’s ultrasound examination has limited our understanding of the essence of Schonlein-Henoch disease, we
looked for more trustworthy indicators.

Results: These indicators, such as factor XIII and von Willebrand factor-associated antigen, showed significant deviations from the
reference ranges in our study of patients with abdominal pain who had Schonlein-Henoch disease.

Conclusions: In conclusion, early assessment of altered coagulation factors f. XIIT and vWF:Ag and ultrasound monitoring of changes
in the small bowel wall proved to be a valid criterion for therapeutic accuracy as well as avoiding surgical complications.
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INTRODUCTION

topenia characterized by a bilaterally symmetrical distribu-
tion of both lower extremities, abdominal pain, arthralgia,

Schoénlein-Henoch disease is a small vessel vasculitis result-
ing from IgA-mediated inflammation. It is the most com-
mon acute systemic vasculitis in childhood affecting main-
ly the skin, gastrointestinal tract, joints, and kidneys. The
main clinical presentation is purpura without thrombocy-

blood in the stool, hematuria, and/or proteinuria.["?/ An
increased production of polymeric IgA by the immune
system in response to mucosal-presented antigens, such as
bacteria, viruses, or fungi, is thought to be the underlying
mechanism. The concentrations of pro-inflammatory cy-
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tokines, which induce endothelial damage, rise during the
acute phase of the disease. Schonlein-Henoch purpura is
usually a disease of children between the ages of 3 and 10
years, with 50% of all cases occurring at or before the age of
5 years.>* Although the prognosis of Schénlein-Henoch
is generally good, gastrointestinal tract involvement is a
potential complication, presenting as massive gastrointes-
tinal bleeding, bowel infarction, perforation, as well as in-
tussusception and peritonitis. In fact, surgical interventions
related to gastrointestinal complications are performed in
5%-12% of patients with the syndrome, and for recur-
rences, this percentage is reported to be as high as 30%.!°!
In everyday clinical practice, determining markers of gas-
trointestinal tract involvement when the first or only avail-
able symptoms are related to it is critical in order to avoid
invasive procedures such as endoscopy or laparotomy.

AIM

We set out to identify biochemical and immunologi-
cal markers that indicate gastrointestinal involvement in
Schonlein-Henoch disease, as well as to monitor ultra-
sound changes in the small intestinal wall, in order to re-
fine therapeutic behavior and reduce the need for invasive
surgical procedures.

MATERIALS AND METHODS

1. Determination of the levels of von Willebrand factor-as-
sociated antigen (vVWF:Ag)

2. Determination of the levels of factor XIII

3. Ultrasonographic findings in small intestinal wall
Ultrasound examinations in patients with abdomi-

nal form of Schonlein-Henoch disease were performed

with HITACHI ARIETTA 70 and VINNO 5 ultrasound

machines, with linear transducers with a frequency of

5-9 MHz. Standard settings during the study included in-

creased platelet rich fibrin (PRF) and total gain levels. At
default settings, only the normal structure of the intestinal
wall is visualized during the examination. The ultrasound
examination was conducted in the morning on an empty
stomach, and at the beginning of the examination, the rele-
vant patient took 50 ml of water in order to better visualize
the internal hypoechoic layers of the intestinal wall of the
small intestine - the lamina propria. Additionally, the pow-
er Doppler signal between the individual layers was evalu-
ated for accurate assessment of mucosal damage.
4. Statistical methods used: descriptive statistics, Kolmog-
orov-Smirnov test, tests for related and unrelated sam-
ples (Student ¢-test, and Pearson’s correlation coefficient)

RESULTS AND DISCUSSION

In a retrospective study conducted between 2015 and 2018,
54 children with Schoénlein-Henoch disease were diag-
nosed, monitored, and followed up. During 2019-2023, a
prospective observation was conducted, including a change
in the current approach for diagnostic-therapeutic refine-
ment, of 15 patients with the same nosological unit.

The percentage distribution of the disease forms from
the retrospectively observed cases is presented in Fig. 1,
which shows that the abdominal manifestation is common-
ly associated with the skin and joint form (23%).

It has been established that the inflammatory and co-
agulation systems have a bidirectional interaction. Results
from the standard coagulation tests in Schonlein-Henoch
purpura, even in the acute phase, show that PT, aPTT, and
fibrinogen are within normal ranges and cannot be reliable
predictors of the onset and severity of abdominal involve-
ment in Schonlein-Henoch disease. The changes in the
D-dimer levels, regardless of certain deviations from the
reference values in the course of intense abdominal pain,
are also not reliable paraclinical indicators; as well as the
fact that the values of IgA, C3, and C4 did not show a sig-
nificant deviation from the reference ranges. An activation
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Figure 1. Distribution of the forms of the disease in percentages.
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of the inflammation leads to activation of the coagulation
system, which also markedly affects inflammatory activity.
Since, until recently, the knowledge about the essence of
Schoénlein-Henoch disease has been reduced to the general-
ly accepted concept that there are neither coagulation disor-
ders nor changes in the ultrasound examination of the small
intestinal wall, we searched for more reliable indicators.

Factor XIII, a fibrin-stabilizing factor, is significantly
decreased during the acute phase of Schonlein-Henoch
and has been suggested to be a prognostic indicator of the
disease.l®”] Von Willebrand factor can also be used as a
specific marker of vascular damage and disease activity in
Schonlein-Henoch purpura. vVWF:Ag has been found to be
a marker of vascular damage rather than an acute-phase
reactant. Elevated vWF:Ag values reflect the increased
amount of factor released into the circulation from the
endothelium due to the ongoing vascular damage. Values
return to normal when patients are in remission and re-
main above normal levels when symptoms persist. Assess-
ment of vVWF and RiCOF can be accepted as reliable tests
for monitoring the disease activity.

Most cases of Schonlein-Henoch disease with severe ab-
dominal pain have so far been treated with low-dose ste-

Abdominal Involvement in Schénlein-Henoch Disease

roids, without clear criteria for treatment initiation, dose
regimen, and duration.

In the conducted prospective study, we included 15 pa-
tients in the age range of 4-17 years (median age 11), with
no statistically significant differences between the sexes.
The percentage distribution of the clinical forms of the dis-
ease is shown in Fig. 2, from which it could be concluded
that the abdominal manifestation is usually associated with
skin and joint form.

In 5 of all 15 patients, the VWF:Ag was found to be ab-
normal according to the blood type. Of these five patients, 4
were with abdominal involvement; moreover, 3 of them had
a disturbed stratification of the small intestinal wall (Fig. 3).

Four of the 15 children whose factor XIII values were
evaluated showed abnormal results: two had abdominal
pain and the ultrasound revealed small intestinal involve-
ment, and three had values below the reference range.

Abnormal factor XIII levels, abdominal pain, impaired
stratification and preserved thickness of the small intestinal
wall were found in one patient (Fig. 4).

Furthermore, abnormal values of both factors were
found in only two patients (one of them with abdominal
involvement).
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Figure 2. Distribution of Schonlein-Henoch disease form (%) for patients (n=15).
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Figure 3. Distribution of the patients (n=15) according to vVWF:Ag values.
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Figure 4. Distribution of patients (n=15) by factor XIII values.

Ultrasound diagnosis has been established to be ef-
fective as a first-line screening method in children with
gastrointestinal symptoms of the disease.’) The normal
intestinal wall consists of five layers, including the outer-
most echogenic thin mucosal and serous surface layers
with a submucosa that appears as a continuous homoge-
neous echogenic structure less than 2 mm thick, delineat-
ed by two hypoechoic layers: the inner-lamina propria and
external-muscularis propria.’! Using a high-resolution ul-
trasound, the changes in the intestinal walls can be demon-
strated in three grades. Ultrasonography can help rule out
acute surgical abdomen and establish a correct diagnosis,
even in the absence of typical skin lesions.!"!

Ultrasound examination in a patient presenting with se-
vere abdominal pain: three of the available five sonographi-
cally visible layers of the small bowel wall were available for
measurement, with a total wall thickness of 4.1 mm-4.8 mm,
accompanied by dilatation in the total diameter of the small
bowel loop (outer diameter of lumens 13-16 mm) (Fig. 5).

In another clinical case, we observed slightly dilated
small intestinal loops (67 mm) with a non-thickened wall
(1.6-1.8 mm), with disturbed stratification (three of the five
layers of the small intestinal wall described sonographical-

HITACHI

Boist: 4. 1mm

Figure 5. Abdominal ultrasound of a patient with severe abdom-
inal pain and Schonlein-Henoch purpura.

ly were visible); the presence of a color Doppler signal be-
tween its separate layers was visualized (Fig. 6).

During an ultrasound examination of another patient
with the abdominal form of Schonlein-Henoch disease,
impaired stratification of the small intestinal wall was
visualized with preserved thickness. Additionally, in the
ileocecal region, a ‘target’ symptom was visualized, an ap-
pendix with swollen, thickened walls, and a small amount
of peri-appendicular effusion (Fig. 7).

Ultrasound examination is a useful method in the mon-
itoring and follow-ups of patients with Schonlein-Henoch
disease, in conjunction with the laboratory tests presented
in Table 1.110]

Age beyond 7 years was related with a 6.4 times larger
chance of recurrence, according to the findings of a pooled
sample of 69 children (retrospective and prospective anal-
ysis) (p=0.0235).

The abdominal form is six times more common in chil-
dren older than 4 years. The abdominal form was more
than six times less common in children in whom the trunk
was not affected by the rash and more than 17 times more
likely in patients with ultrasound findings of disturbed
stratification of small intestinal wall.

Figure 6. Ultrasonographic findings in a patient with abdominal

form of Schonlein-Henoch disease (presence of a color Doppler
signal between its separate layers was visualized).
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Figure 7. Abdominal ultrasound in a patient with abdominal pain with Schonlein-Henoch disease: disturbed stratification of the small

intestinal wall and swollen appendix with peri-appendicular fluid.

Table 1. Correlation between abdominal pain severity, imaging and laboratory results

Abdominal pain Z;NF&Ag . Thickness of .
ood type 0: olor
Abdominal P XIII Blood small intestinal o Cortico-
SEX 2 61-152%; Stratification ~ Doppler . Relapses
form £ ® (70-140%)  type wall . steroid

= = 5 ABAB signal

= 3 mm

= = S 52-142%
M Yes Yes 120% 167% A (+) 0.8-1.1 Disturbed  No Yes Yes
F Yes Yes 156.90% A(+) 3.1-3.3 Disturbed  No No Yes
F No 135% 112% A (+) 1.5-2.2 Preserved No No No
F Yes Yes 95.60% 106% 0(+) 2.0-2.8 Disturbed  No Yes No
F No 181.40% 48% A(+) 1.6-2 Preserved ~ Np Yes No
M Yes Yes 167% 68% A(+) 4.1-4.8 Disturbed  Yes Yes Yes
M No 83% 128% 0(+) 2.4 Preserved No Yes Yes
F Yes Yes 157% 79% AB(-) 1.6-1.8 Disturbed  No Yes No
F No 98% 105% 0(+) 2.3-3 Disturbed  No No Yes
M No 121% 140% 0(+) 2.0-2.3 Disturbed  No Yes Yes
M Yes Yes 99.8% 27% 0(+) 1.6-1.8 Preserved Yes Yes No
F Yes Yes 199% 80% B (+) 2.5 Disturbed  No Yes No
F No 56% 95% 0(+) 1.7-2.5 Preserved No Yes No
M No 77% 87% B(+) 1.2-1.6 Preserved No Yes No
M Yes Yes 115% 111% 0(+) 1.4-1.8 Disturbed  No Yes No

The need to specify the nature of the abdominal pain
and the determination of the beginning, duration, and dos-
age regimen of the administered corticosteroid treatment
should be based on the determination of the levels of vW-
F:Ag and factor XIII, in parallel with the monitoring of the
sonographic changes: thickening, change in the stratifica-
tion of the small intestinal wall, and the presence of a color
Doppler signal.

Despite many years of research into Schonlein-Henoch
disease, and contrary to the widely held belief that there
is nothing more to learn about this condition, the findings
of our study challenge this belief. Furthermore, there are
still unclosed niches in terms of diagnostic refinement and
therapeutic approach. When these gaps are filled, we antic-

ipate there will be a significant reduction in the incidence
of serious surgical complications, which are now reported
in the literature to be 5-12% of patients with the syndrome,
with recurrence rates as high as 30%.!!

CONCLUSIONS

1. The clinical manifestation of Schonlein-Henoch’s vascu-
litis in recent years goes beyond the definition of “benign
disease” and even in cases with an isolated skin form, there
is a tendency for repeatability and aggressiveness of the
urticarial-hemorrhagic rash (especially after the appear-
ance of COVID-19 infection).
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Table 2. Comparative analysis between retrospective and prospective studies

Parameter 0 Retrospective clini- Pl"o?pective p
cal cases clinical cases
Age, years 54 7 (0.17-16) 15 11 (4-17) 0.089
Sex (M/F) 54 30/24 15 8/7 0.888
Clinical score 54 3(1-7) 15 5(1-6) 0.062
Hospital stay, days 54 8 (2-26) 15 10 (6-24) 0.027
Past infection (yes/no) 39 32/22 15 11/4 0.487
Manifestation of the disease after past infection 32 7 (1-60) 11 10 (2-30) 0.132
Involvement of the trunk, (yes/no) 54 21/33 15 5/10 0.927
AST>200 (yes/no) 34 6/28 15 5/10 0.400
CRP>6 (yes/no) 50 23/27 15 9/5 0.364
FIBR>4 (yes/no) 43 15/28 15 6/9 0.870
D-dimer >0.5 (yes/no) 12 11/1 15 13/2 0.837
Abdominal form (yes/no) 54 31/23 15 8/7 0.655
Severity of the abdominal pain, (mild/moderate/severe) 22 17/3/2 8 3/4/1 0.606
Duration of the abdominal pain 23 2 (1-6) 8 3 (2-5) 0.006
Corticosteroid therapy (yes/no) 54 41/13 15 12/3 0.988
Relapses (yes/no) 54 6/48 15 6/0 0.026
2. The levels of vWF:Ag and factor XIIT change most dis- Acknowled gements

tinctly when the abdominal form of the disease appears.
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Pe3tome

BeepeHue: Bonesus Illenneitna-leHoXa IpeficTaBIAeT COO0IT BACKYIUT MENIKMX COCY/IOB, BOSHUKAIOINIT B pe3ynbrare IgA-omocperno-
BaHHOTO BOCHA/IeHVA. DTO Hanboee pacpoCTPaHEHHBIN OCTPBIN CUCTEMHBIN BACKY/IUT B IETCKOM BO3PACTe, IOPAKAIOMINIT IPenMy-
IIeCTBEHHO KOXY, )KeyJOYHO-KUIIEYHBIN TPAKT, CycTaBbl 1 mo4yku. XotA nporuos llenneitna-Tenoxa B 11e710M XOpOMmNMIL, IIOTEHIIN-
aJIbHBIM OC/IOKHEHVEM ABJIAETCA HOPaskeHNe XKeMy0YHO-KMIIEeYHOTO TPAKTa, IPOAB/IAIONIeeC MACCHBHBIM KeTyOYHO-KUIIEYHBIM
KpOBOTeUeHNeM, MHPAPKTOM KUIIeYHNKA, Teppopalueii, a TakKe MHBATMHAIVel U HePUTOHUTOM.

Llenb: B nmoBcenHeBHOI KIMHIYECKOI IPAKTYKE OIIPefie/ieHIie MapKepOB MIOPaKEHMA JKeTyJOYHO-KIMIIEYHOTO TPAKTa MMeeT pelia-
Iee 3HaYeHMe, KOTla C HUM CBA3aHbI Ha4a/IbHbIE VY TOJIBKO MMEIOIVECS CUMIITOMBL. Y/IbTPa3ByKOBas IMarHOCTUKA 3P PeKTUBHA B
KayecTBe CKPMHIHTOBOTO METO/Ia IIepBOJL IMHYUN y fieTelt ¢ myprypoit Illenneiina-TeHoxa 1 mopaskeHNeM OpraHOB OPIOIIHOI TOTOCTA
C LIeTIbl0 0O'beKTUBM3ALMM M3MEHEHWIT B CTEHKE TOHKOI KIUIIKY, TAKMX KaK yTOJIeHNe, HapylLIeHne e€ pacclauBaHys, BHYTPUMY-
pa/ibHble KPOBOTEYEHUA.

Matepuanbl n meTofbl: IIockonbKy 0 HelaBHETO BpeMeHN OOIIeIIPIHATOE IPefiCTaBIeHNe 06 OTCYTCTBUM HapYIIeHNUIT CBEPThIBae-
MOCTU KPOBM ¥ MI3MEHEHMWIT IIPU YIbTPAa3ByKOBOM MCCIEOBAHUY CTEHKY TOHKOV KUKV OTPaHMYMBAJIO Hallle IOHMMaHMe CYLIHOCTI
6onesnn lllenneitHa-leHoXa, MBI MICKa/u O0Mee OCTOBEPHbIE IIOKA3aTeIIL.

Pesynbratbl: Takue nokasareny, kak ¢akrop XIII 1 anTureH, cBsA3aHHbI ¢ pakTopoM (oH Buiebpanya, mokasanyu 3HaYNTETbHbIE
OTK/IOHEHM OT peepeHTHBIX JUANIa30HOB B HAIlIEeM MCCIeOBAHNUM TTAIMEHTOB ¢ 60/IbI0 B XuBoTe 1 60esHpio [llenneitHa-TeHoxa.

3aknoueHne: B saxmodenne, paHHsA OljeHKa M3MeHEHHBIX (akTopoB cBeprhiBanys Kposu f. XIII u vVWEF:Ag, a Taxoke yIbTpasBy-
KOBOJi MOHUTODPMHTI M3MEHEHMII CTEHKM TOHKOM KMIIKM OKAa3a/IMCh [Ie/ICTBEHHBIM KPUTEPUEM TePAIeBTUYECKON TOYHOCTH, a TAKXKe
NPeJOTBPALEHNs XUPYPIUYECKUX OCTTOKHEHMIA.

KnwoueBble cnoBa

601 B xuBote, paxrop XIII, mypmypa Illenneitna-lenoxa, Y3V, anturen ¢pou Bunnebpanna (VWE:Ag)
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