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Abstract

The incidence of COVID-19 in children has been variable. Although now the number of infected
children worldwide, and in particular nationally, is small, they are not protected from the infection.
Moreover, in the most severe cases septic shock, metabolic acidosis, irreversible bleeding, and
coagulation dysfunction have been registered.

In February 2021 a 17-year-old boy showed for examination with complaints of pain in the upper
part of the abdomen, accompanied by involvement of the ankle joints, the appearance of a rash on the
lower extremities with the characteristic of hemorrhagic vasculitis, and a positive test for COVID-19.
The characteristics of the skin purpura, the abdominal pain, and the arthralgia led us to the diagnosis
of Schoénlein-Henoch purpura.

The verification of past COVID-19 infection was done by the established high titer of specific IgG
antibodies. The clinical evolution of the disease went beyond its generally accepted benign nature - the
first manifestation of the illness had been followed by four more relapses, which necessitated new
hospitalizations and a change in the therapeutic approach.

COVID-19 infection is the cause of a more aggressive course of vasculitis.
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Introduction

Coronaviruses are a large family of viruses and a subset
of Coronaviridae belonging to the genus Nidovirales, kingdom
Riboviria, which range from the common cold virus to more
severe cases of the disease, such as SARS, MERS, and COVID-19.

The incidence of COVID-19 in children has always been and
will be very different from that in adults. Although the number
of infected children worldwide, and in particular nationally, is
currently small, they are not immune to the infection. In most
cases, children with COVID-19 are asymptomatic or have mild
symptoms without fever and pneumonia. The most severe
cases may present with septic shock, metabolic acidosis,
coagulation dysfunction, and irreversible bleeding.

A typical example of a severe course and unpredictable
complications is the association of COVID-19 infection with
Schonlein-Henoch vasculitis. Morbus Schoenlein has been
known to be the most common acute systemic vasculitis
in childhood, affecting mainly the skin, gastrointestinal
tract, joints, and kidneys. The main clinical manifestation of
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Schonlein-Henoch is purpura without thrombocytopenia,
characterized by bilateral symmetrical distribution in both
lower extremities, abdominal pain with/without blood in the
stool, arthralgia, hematuria, and/or proteinuria [1,2]. The
increased production of polymeric IgA by the mucosal immune
system in response to mucosal antigens, such as bacteria,
viruses, or fungi, is considered to be the main trigger. In the
acute phase of the disease, concentrations of proinflammatory
cytokines are elevated, which can cause endothelial damage
[3]- The first excellent description of the disease was made by
Heberden in 1801, and then by Villain in 1808.

Many years of wandering by many authors around
the world have led them to the conclusion that Schénlein-
Henoch disease is an allergic disease and that there is
nothing complicated about the pathogenesis, and that
bleeding and clotting times are always normal. However,
the most severe surgical complications of Schonlein-Henoch
disease are hemorrhagic infarction and perforation of the
small intestinal wall; as well as intramural hematoma and
intestinal intussusception. Routinely used drugs are most
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often corticosteroids, but in the most severe cases, especially
when the urinary system is involved, immunosuppressants
and plasmapheresis are indicated.

The diagnosis of Schénlein-Henoch purpura is usually
based on clinical features: skin rash, colic-like abdominal
pain, arthralgia, and hematuria. In 10% to 40% of cases,
gastrointestinal or joint symptoms may precede the
appearance of purpura on the skin for up to 2 weeks, which
is a mandatory diagnostic criterion [4]. Therefore, it may
be difficult to diagnose Schonlein-Henoch disease when the
patient shows atypical clinical manifestations. The interval
between the onset of symptoms and the diagnosis can be
between 1 and 30 days [5].

Although the prognosis of Schénlein-Henoch purpura
is generally good, gastrointestinal involvement is a very
serious potential complication, especially in cases of massive
bleeding, intestinal infarction, perforation, intussusception,
peritonitis. Surgical interventions related to gastrointestinal
complications are performed in 5% to 12% of patients with
the disease, and in recurrences, this percentage is reported to
reach 30 [6].

This is not the case if the disease is associated with
COVID-19 infection. In the clinical case presented by us, the
evolution of the clinical course gives suspicion of a change in
the concept of benign hemorrhagic illness.

Materials and methods

It is about a 17-year-old boy, who fell ill at the beginning
of December 2020 with a runny nose, cough, and sore throat,
having contact with COVID-19. A few days after the onset
of these symptoms, swelling, and pain of the ankle joints
appeared, hemorrhagic rash on the lower extremities, anterior
abdominal wall. From the conducted laboratory tests-signs of
moderate inflammatory activity (CRP 25 g/l (normal ranges
0-6 g/1), WBC 17 x 107/1, AST < 200 IU(< 200 IU), IgA 4,75
g/l (normal ranges: 0.4 - 4.5 g/1) C4 0, 28 g/l (normal ranges:
0.1 - 0.4 g/1), RF 4,7 IU/ml (normal ranges: < 14 IU/ml), Fib
4,3g/1(2.0-4.0 g/1), D-dimer 0,29 mcg/ml (0.0-0.05 mcg/ml),
Schonlein-Henoch disease was accepted as a diagnosis.

Despite the conducted symptomatic therapy, three
relapses followed - with the manifestation of cutaneous-
abdominal form, with intense abdominal pain, unresponsive
to antispasmodics. High titers of IgG-specific antibodies to
COVID-19 were detected.

Due to the tense clinical course and the potential risk of
severe gastrointestinal complications leading to the acute
abdomen, levels of factor VIII (167%) (Normal ranges: 60%
- 150%) and factor XIII (68%) (Normal ranges: 70% - 120% )
were also examined, with values outside the reference range.
In this case, we can most likely assume that the COVID-19
virus was the cause of the high number of relapses, as no
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other etiological agent had been identified from the studies.
Verification of past COVID-19 infection was based on the high
titer of specific IgG antibodies found.

The recurrence of the abdominal manifestation of the
disease and the changes found in the ultrasound (4.1-4.8 mm
thick small intestinal wall and impaired differentiation) were
an indication for initiating corticosteroid treatment (Figure 1).

Ultrasound follow-up was performed with HITACHI
ARIETTA 70 ultrasound machine using a 5 to 7MHz high-
frequency probe. Standard settings during the study included
elevated levels of PRF and total gain. At the set basic settings
during the examination, only normally vascularized intestinal
mucosa without color or power Doppler signal is visualized.

After three weeks of corticosteroid administration and
concomitant symptomatic therapy, factor XIII and VIII levels
were within the reference range, ultrasound monitoring of
changes in the small intestinal wall showed restoration of its
thickness (2.4 mm) and restored differentiation (Figure 2).

For many years, the diagnostic and therapeuticapproach in
Schonlein-Henoch patients has been based on the assessment
of clinical symptoms. The timing of initial corticosteroid
treatment is also determined based on the severity of the
abdominal pain. The duration comes down to stopping the
abdominal pain syndrome. Variations in corticosteroid
dosage usually correlate with the severity of abdominal pain,
but a two-way relationship has been found between the
inflammatory system and the coagulation system. The results
of standard coagulation assays in Schonlein-Henoch, even
in the acute phase, showed that aPTT and PT were within
normal ranges. Anti-inflammatory cytokines and chemokines,
as well as polymorphonuclear cells, platelets, fibrinogen, and
fibrin, are important mediators in activating inflammation

Figure 2: Follow-up abdominal ultrasound examination.
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and coagulation. Several studies have studied the involvement
of these molecules in the pathogenesis of Schonlein-Henoch
purpura [7-9]. To date, there are suggestions for their
involvement in endothelial cell damage and subsequent
activation of coagulation.

Factor XIII -fibrin-stabilizing factor decreases significantly
during the acute phase of Schonlein-Henoch disease and can
be used as a prognostic indicator [10,11]. The von Willebrand
factor could be used as a specific marker for vascular damage
and disease activity. The accumulated data on elevated von
Willebrand factor concentrations are considered a reliable
index of vascular damage and correlate with the concentration
of circulating vWF: Ag [12]. The possible correlation of vWF:
Ag with the size of the affected blood vessel has also been
discussed [12-14]. The vWF: Ag has been shown not to play
the role of an acute phase reagent but as a marker of vascular
damage. Elevated vWF: Ag values reflect the increased amount
of circulating endothelial factors due to vascular damage.
Values return to normal when patients are in remission and
remain above normal levels with continued symptoms. Von
Willebrand factor assessment could be considered a reliable
test for monitoring disease activity.

Ultrasound is effective as a first-line screening for children
with gastrointestinal symptoms [15]. The normal intestinal
wall consists of 5 layers, including the outermost echogenic
mucosal and serosal layers, with submucosa, which manifests
itself as a continuous homogeneous echogenic structure with
a thickness of less than 2 mm, delineated by two hypoechoic
layers, inner-lamina propria, and outer-muscularis propria.
Ultrasound sensitivity to detect intestinal abnormalities in
children with Schénlein-Henoch purpura varies from 50% to
100% with undefined specificity [15-17]. It is an indisputable
fact that intestinal sonography is the most accurate method
for detecting intramural bleeding in this disease and can
reduce diagnostic radiation in children. Findings most often
demonstrate demarcated hypoechoic to echogenic crescent-
shaped areas, thickened intestinal walls, and the cockade
phenomenon showing intramural bleeding and edema [17].
Ultrasonographic findings may help rule out the potential risk
of unnecessary surgery, especially in cases where skin purpura
occurs after gastrointestinal symptoms. Serial ultrasonography
makes it possible to report the progressive reduction of
thickening of the small intestinal wall, the recurrence of
peristalsis, and visualization of intestinal folds [5].

Discussion

The need for a good knowledge of the aggression of the
COVID-19 virus against organs other than the lung is the most
likely cause of alarge number of relapses in our clinical case, as
well as serious endothelial damage to the intestinal wall. The
possibility of monitoring the levels of f. VIII and f. XIII together
with the ultrasound monitoring of the thickness of the small
intestinal wall and the presence of intramural hemorrhages
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allows for a dynamic change in therapeutic behavior: the time
of initiation of corticosteroid treatment and the duration and
optimal dosage.

The precision in the use of corticosteroid therapy in
Schonlein-Henoch purpura is also useful in preventing side
effects, steroid dependence, and recurrence. The goal of using
corticosteroids in the treatment of gastrointestinal form is to
administer low-dose steroids initially, followed by intravenous
immunoglobulin [18]. Perhaps the use of factor XIII for rapid
improvement in severe abdominal pain and gastrointestinal
bleeding would be good in the future [19,20].

As the presented clinical case- with three relapses, due
to the existing potential risk of involvement of the urinary
system, the monitoring of the levels of factor XIIl and vWF: Ag
is extremely important.

Although Schonlein-Henoch's purpurahas been considered
to be a self-limiting disease, the patient we described, where
there is also an association with COVID-19 infection, shows
that it may not always be so.
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