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Two Case Reports of Newly Diagnosed Crohn’s Disease after COVID-19 in Pediatric

Patients
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Since the coronavirus disease 2019 (COVID-19) outbreak caused by the severe acute respiratory syndrome-coronavirus-2 virus
(SARS-CoV-2), various complications have been reported. Although most COVID-19 cases exhibited flu-like symptoms, COVID-19 may
dysregulate the immune response and promote overwhelming levels of inflammation in some patients. Inflammatory bowel disease
(IBD) is caused by dysregulated or inappropriate immune responses to environmental factors in a genetically susceptible host, and
a SARS-CoV-2 infection may act as a possible cause of IBD. This paper describes two pediatric patients who developed Crohn’s disease
following a SARS-CoV-2 infection. They were previously healthy before the SARS-CoV-2 infection. On the other hand, they started to
develop fever and gastrointestinal symptoms several weeks after recovery from the infection. They were diagnosed with Crohn’s dis-
ease by imaging and endoscopic studies, and their symptoms improved after treatment with steroids and azathioprine. This paper
suggests that a SARS-CoV-2 infection may trigger IBD in predisposed patients. (Korean J Gastroenterol 2023;81:163-167)
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), a novel infectious
disease, caused by the severe acute respiratory syndrome-coro-
navirus-2 (SARS-CoV-2) virus, was declared a pandemic by
the World Health Organization on March 11, 2020.* COVID-19
can exhibit various symptoms, ranging from asymptomatic to
severe clinical symptoms. In some cases, it may trigger immune
dysregulation and impact the onset of various immunological
diseases. Inflammatory bowel disease (IBD) is an immunological
disease, and there are several reports of IBD following
COVID-19.%° Tursi and Nenna® reported a 47-year-old female

who developed de novo Crohn’s disease following COVID-19.
On the other hand, data determining the association between
COVID-19 and IBD are scarce. This paper reports two pediatric
cases of Crohn’s disease triggered soon after recovery from
the SARS-CoV-2 infection.
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Medical Hospital approved this study (IRB No. 2022-07-011).
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CASE REPORT

1. Case 1
A 17-year-old male without any specific medical history or

family history of IBD, a non-smoker, presented to the authors’

hospital with a sore throat, cough, and fever. His nasophar-
yngeal rapid antigen test was positive for SARS-CoV-2. He had

Fig. 1. Magnetic resonance enterography shows segmental wall
thickening of the distal ileum with some deep mucosal enhancement.
(yellow arrows).

no gastrointestinal symptoms, such as abdominal pain, diar-
rhea, or vomiting, and did not demonstrate any signs or symp-
toms of pneumonia, such as dyspnea or desaturation; there-
fore, admission was not required. He received antipyretics and
was advised to undergo home isolation. The symptoms im-
proved within a week.

After two weeks of recovery, he developed nausea, daily
vomiting, watery diarrhea more than 10 times a day, moderate
to severe periumbilical pain, and intermittent fever of up to
38.3TC. His oral intake decreased, and he lost 6 kg of body
weight. He denied any previous episodes of similar symptoms.
He was hospitalized 25 days after the COVID-19 diagnosis,
with a provisional diagnosis of acute gastroenteritis. A physical
examination revealed direct tenderness in the periumbilical
area. The laboratory results were as follows: hemoglobin, 14.5
g/dL; platelet count, 367,000/mm3; white blood cell count,
:L6,400/mm3 (neutrophils 76.6%, lymphocytes 10.1%); eryth-
rocyte sedimentation rate, 68 mm/h; serum total protein level,
7.3 g/dL; serum albumin level, 4.0 g/dL; and C-reactive pro-
tein, 17.62 mg/dL. Plain radiography of the abdomen showed
no abnormalities, but abdominal ultrasonography revealed dif-
fuse ileal bowel wall thickening, suggesting enteritis.

The patient received intravenous ceftriaxone for four days,
but the symptoms worsened. He developed multiple oral ul-
cers that caused severe pain. He lost an additional 6 kg of
weight during hospitalization. Diarrhea and fever persisted de-
spite changing the antibiotics to piperacillin/tazobactam for
another five days. Stool culture and PCR revealed no patho-
gens; however, the fecal calprotectin level was elevated to
5,378.46 mg/g.

IBD was suspected, and further evaluations were performed.

Fig. 2. Esophagogastroduodenoscopy shows a few small ulcers in the distal esophagus (A), and ileocolonoscopy shows edematous
mucosa with multiple erosions, prominent lymphoid follicles in the terminal ileum (B), and a small ulcer in the ascending colon (C).
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Magnetic resonance enterography revealed segmental wall
thickening of the distal ileum with some deep mucosal enhance-
ment (Fig. 1). Esophagogastroduodenoscopy revealed a few
small ulcers in the distal esophagus (Fig. 2A). lleocolonoscopy
revealed edematous mucosa with multiple erosions, prominent
lymphoid follicles in the terminal ileum (Fig. 2B), and a small
ulcer in the ascending colon (Fig. 2C). A histopathological exami-
nation of the esophagus showed chronic esophagitis with focal
detached fibrinosuppurative exudate. The terminal ileum re-
vealed chronic granulomatous inflammation with a few multi-
nucleated giant cells (Fig. 3). Based on the clinicopathological

findings, the patient was diagnosed with Crohn’s disease ac-
cording to the Montreal classification, A2, L3+L4, B1.

Fig. 3. Microscopic finding of the terminal ileum shows an
ill-defined granuloma with multinucleated giant cells and no
necrosis associated with chronic inflammatory cells (H&E, x100).

Fig. 4. Abdominal computed tomography shows wall thickening of
the terminal ileum (blue arrow).
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Intravenous methylprednisolone (40 mg) was administered
daily because he could not swallow food due to severe oral
pain. After the oral ulcers improved, the medication was
changed to oral prednisolone, and he was discharged with
an improved general condition. After confirming the histo-
pathologic results, 100 mg of azathioprine daily was added,
and prednisolone tapering was started. His Pediatric Crohn’s
Disease Activity Index score improved from 35 to 10. The tim-
ing of maintenance therapy will be assessed based on the
disease activity during follow-up.

2. Case 2

An 11-year-old male without any specific medical history
or family history of IBD, a non-smoker, developed fever and
tested positive in a nasopharyngeal rapid antigen test for
SARS-CoV-2. At that time, he did not have any gastrointestinal
symptoms, such as abdominal pain, diarrhea, or vomiting, or

any symptoms of pneumonia. He was isolated at home with-

Fig. 5. lleocolonoscopy shows ileocecal valve deformity with mucosal
edema and ulcerations (A) and a large ulcer with cobblestone
appearance in the cecum (B).

.

Fig. 6. Microscopic finding of the transverse colon shows a small
erosion associated with inflammatory cell infiltration (aphthous
ulcer) and fissure formation (H&E, x100).
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out special treatment. The symptoms improved within a few
days.

Recurrent moderate to severe periumbilical pain with wa-
tery diarrhea at least twice a day occurred a few weeks after
being released from quarantine due to COVID-19. The symp-
toms worsened over two months, and he lost 4 kg of body
weight. Subsequently, he developed fever and visited the au-
thors’ clinic. The abdomen was soft and flat, with no palpable
mass, but he had tenderness on the mid-lower abdomen. The
laboratory results were as follows: hemoglobin, 12.5 g/dL;
platelet count, 449,000/mm3; white blood cell count,
:I.3,400/mm3 (neutrophils 70.7%, lymphocytes 20.7%); eryth-
rocyte sedimentation rate, 55 mm/h; serum total protein level,
7.9 g/dL; serum albumin level, 4.2 g/dL; and C-reactive pro-
tein, 3.1 mg/dL. Plain radiography of the abdomen revealed
no abnormalities, whereas abdominal computed tomography
demonstrated wall thickening of the terminal ileum, suggest-
ing enteritis (Fig. 4). The stool culture and PCR did not reveal
any pathogens; however, the fecal calprotectin level was ele-
vated up to 3,498.72 mg/g.

IBD was suspected. Therefore, he was hospitalized to re-
ceive intravenous antibiotics, and endoscopic examinations
were performed. Esophagogastroduodenoscopy showed no
abnormal findings, while ileocolonoscopy revealed ileocecal
valve deformity with mucosal edema and ulcerations (Fig., 5A)
and a large ulcer with cobblestone appearance in the cecum
(Fig. 5B). The histopathology of the colon revealed focal aph-
thous ulcer formation with acute and chronic inflammation,
and inflamed granulation tissue formation (Fig. 6).

Thus, the patient was diagnosed with Crohn’s disease ac-
cording to Montreal classification, A1, L2, B1. He was started
on 40 mg of oral prednisolone, and the symptoms improved.
His Pediatric Crohn’s Disease Activity Index score decreased
from 40 to 12.5. After discharge, 50 mg of azathioprine was
added, and prednisolone tapering was started while monitor-
ing for a flare-up of the symptoms.

DISCUSSION

In these two cases, both patients were previously healthy
aside from a recent SARS-CoV-2 infection, and new onset
Crohn’s disease was reported several weeks after recovery
from the SARS-CoV-2 infection. Both cases had COVID-19-induced
symptoms that were sufficiently mild to require no special

hospitalization treatment and had no specific gastrointestinal
symptoms at the time, with symptoms developing several weeks
after recovery, eventually leading to the diagnosis of Crohn’s
disease. To the best of the authors’ knowledge, this is the
first report of Crohn’s disease triggered after COVID-19 in pedia-
tric patients.

COVID-19 can interrupt self-tolerance and trigger auto-
immune responses through cross-reactivity with the host
cells.? Viruses share immune responses with autoimmune dis-
eases but can break immunological tolerance through various
mechanisms, including molecular mimicry, bystander activa-
tion, and epitope spreading.6 Cases of cold agglutinin syn-
drome, autoimmune hemolytic anemia, and Guillain—Barre”
syndrome have been reported as autoimmune diseases that
occur after SARS-CoV-2 infection.”® IBD is also an immuno-
logical disease, and an abnormality in intestinal mucosal im-
munoregulation may be paramount in the pathogenesis of
IBD, involving the activation of cytokines and triggering a cas-
cade of reactions that result in bowel inflammation.*
COVID-19 may trigger the development of IBD, particularly
through its dysregulation effects on the immune system.”®

Although COVID-19 is generally milder in children than
adults, a rare pediatric syndrome known as a multisystem
inflammatory syndrome in children (MIS-C) has been reported
globally.** MIS-C is a serious post-infectious syndrome that
causes a cytokine storm and multiorgan dysfunction. The clin-
ical presentation of MIS-C is diverse, and gastrointestinal
manifestations are often the most prominent features of
MIS-C."? Severe gastrointestinal manifestations of MIS-C may
mimic the symptoms of IBD, or IBD may present with con-
current MIS-C.*>** Thus, distinguishing MIS-C from the ex-
acerbations of chronic inflammatory conditions, including I1BD,
may be challenging. In this study, the patients had severe
gastrointestinal symptoms, but they did not have any other
extraintestinal manifestations, such as rash, conjunctivitis,
coagulopathy, cardiovascular, and neurologic symptoms. The
histological features of intestinal inflammation in MIS-C ap-
pear different from those in IBD, which may help differentiate
IBD from MIS-C. The features of MIS-C may include venous
microthrombi, arteritis, and necrotizing Iymphadenitis.15 In
these cases, chronic granulomatous inflammation was noted,
suggesting Crohn’s disease rather than MIS-C. Limited in-
formation is available regarding whether MIS-C may trigger
IBD onset. Although there may be a possible mechanism of
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potential susceptibility to autoimmune disease,16 no data on
the clinical course of this condition has been published.
Further studies on the impact of COVID-19 and MIS-C on the
manifestation of autoimmune diseases are warranted.

The pathophysiology of IBD is closely linked to complex and
mutual interactions between host genetics, environmental fac-
tors, gut dysbiosis, and mucosal immune systems.16 The com-
mensal microbiota ecosystem in the gut is dynamic and can
be regulated by invading viruses to facilitate stimulatory or
suppressive responses.17 The human intestine expresses high
levels of angjotensin-converting enzyme 2 and transmembrane
serine protease, which are required for SARS-CoV-2 to enter
the cells.”® Thus, SARS-CoV-2 can invade the gastrointestinal
tract, and a SARS-CoV-2 infection in the intestine can cause
changes in the microbiota, leading to intestinal dysbiosis.19
Dysbiosis increases the intestinal permeability and induces
inflammatory responses by regulating the expression of in-
flammatory genes, leading to intestinal inflammation.”® Further
research is needed to determine if intestinal dysbiosis caused
by COVID-19 can trigger de novo IBD.

In conclusion, COVID-19 can cause immune dysregulation
or MIS-C in susceptible individuals, leading to chronic in-
flammatory conditions. Although it is unclear if COVID-19 can
cause IBD, the possible mechanisms of the disease need to
be considered. Further studies will be needed to clarify the
correlation between COVID-19 and IBD, as well as research
on the prevention and treatment of the disease.
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