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Abstract: There have been only 2 reported cases of new-onset ulcerative coli-
tis in pediatrics following acute coronavirus disease 2019 (COVID-19). We 
are reporting a case series of 3 adolescent female patients, 2 of whom were 
vaccinated against COVID-19, who developed new-onset ulcerative colitis 
following a recent diagnosis of COVID-19 infections at a singular pediatric 
hospital. This case series should be an impetus to clinicians who have pediat-
ric patients with persistent symptoms of hematochezia, diarrhea, and abdomi-
nal pain following acute COVID-19 infection to consider further workup for 
inflammatory bowel disease.

Key Words: pediatric ulcerative colitis, COVID-19, inflammatory bowel 
disease (IBD), 

INTRODUCTION
This is the third reported case series of 3 pediatric patients with 

new-onset ulcerative colitis (UC) following acute coronavirus disease 
2019 (COVID-19). There have been 2 cases involving a 9-year-old 
female and a 13-year-old female who developed UC following COVID-
19 (1,2). There have been a small number of cases of new-onset inflam-
matory bowel disease (IBD) following acute COVID-19 in adults 
including a previously healthy, fully-vaccinated 21-year-old male (3).

CASES
The cases are summarized in Table 1.

DISCUSSION
An infectious trigger of IBD has been previously described 

in intestinal infections such as Cytomegalovirus, Mycobacterium 
avium subspecies paratuberculosis, adherent-invasive Escherichia 
coli, and Campylobacter species (4). The SARS-CoV-2 virus can 
presumably trigger IBD via 2 different intracellular pathways, the 

endosomal pathway and the membrane (cytoplasmic) pathway. This 
mechanism, as described in Dvornikova et al. (5), is summarized 
below. In the endosomal pathway, the SARS-CoV-2 S glycoprotein 
attaches to intestinal enterocytes via the ACE2 receptor that is highly 
expressed in intestinal enterocytes. The virus is ferried to the endo-
some. In the endosome, the viral RNA activates the TRIF and the 
MyD88-dependent pathway pathways, respectively. The activation of 
the TRIF pathway eventually leads to the induction of IRF3 which 
produces IFN-α,β. The MyD88 pathway leads to the production of 
cytokines such as IL-1, IL-6, and TNF-α. Another membrane recep-
tor, TLR4 also attaches to the SARS-CoV-2 S glycoprotein. TLR4 
also induces IRF3. The SARS-CoV-2 Viroporin 3a protein via IL-1β 
and the recognition of viral RNA and proteins leads to the assembly 
of the NLRP3- inflammasome that has been implicated in worsening 
colonic mucosal lesions in patients with IBD. The adaptive immune 
response also plays a role in which the macrophages and dendritic 
cells display the SARS-CoV-2 virus to T-cells that differentiate into 
Th1 and Th17 cells. Th1 and Th17 cells then produce a cytokine 
storm, as described in Wu et al. (6), that decreases the SARS-CoV-2 
load but precipitates the development of IBD.

Our case series suggests that COVID-19 vaccination does not 
prevent the development of UC, but larger sample sizes would be 
needed. It is also notable that all 3 patients were responsive to inf-
liximab, which may further investigation and may lead to insights 
into how the virus can trigger IBD. There are only a few reported 
cases of adult patients who developed IBD following COVID-19 and 
2 case reports of pediatric patients who developed new-onset Crohn 
disease, including 1 with concurrent multi-inflammatory syndrome 
in children (7). Finally, this case series confirms epidemiological 
assessments of IBD in New York City that have suggested a link 
between COVID-19 and UC (8).

CONCLUSION
In a genetically predisposed individual, any viral infection can 

trigger the onset of IBD. There are some unique pathogenetic path-
ways that could trigger the onset of IBD after COVID-19 infection 
and it is important to note that in this small case series, the vaccina-
tion did not prevent the dysregulation of immune pathways resulting 
in IBD. However, larger studies are needed to determine if the risk of 
developing IBD is higher with COVID-19 as compared to other infec-
tions. We hope to impress upon our clinical colleagues the importance 
of considering new-onset IBD in patients with persistent hematoche-
zia, diarrhea, and abdominal pain following acute COVID-19.
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