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ABSTRACT

BNT162b2 is a messenger RNA vaccine for the prevention of the novel coronavirus disease 2019 caused by severe acute respiratory
syndrome coronavirus 2 infection. The widespread use of this vaccination has brought along several adverse events. We present a
patient with newly diagnosed ulcerative colitis after BNT162b2 vaccine.

INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection has not been fully controlled yet, and the pandemic of
coronavirus disease 2019 (COVID-19) continues to threaten the global public health.1 Vaccination is generally believed as the most
cost-effective intervention to eventually terminate the COVID-19 pandemic by establishing herd immunity among the general
population.2 During the past year, clinically available COVID-19 vaccines have been developed at an unprecedented speed.
According to the latest data of World Health Organization, at least 10 kinds of COVID-19 vaccines based on multiple technologies,
represented by inactivated vaccine, viral vector vaccine, and messenger RNA (mRNA) vaccine, have been approved for emergency
clinical use or conditional marketing.3 The concept of mRNA vaccines has been scientifically relevant since the early 21st century.
The development of the BNT162b2 and mRNA-1273 COVID-19 vaccines presents the initial, large scale, application of this type of
inoculation.4 These vaccines trigger the interferon pathway as part of their mechanism of action, raising concerns about potential
safety issues in patients predisposed to autoimmune conditions associated with interferon activation.5 We present a patient with
newly diagnosed ulcerative colitis (UC) after BNT162b2 vaccine.

CASE REPORT

A 49-year-old man with no history of chronic disease admitted to our outpatient clinic on July 11, 2021, with diarrhea, fever, and
weight loss, which started after the second dose of BNT162b2 vaccine. His medical history was unremarkable, and he did not take
herbal remedies or other drugs. He had no recent travel history. The patient had 8-10 bloody stools per day and fever for 2 weeks,
which started 2 days after the second dose of the vaccination. On physical examination, the patient had a fever of 38.1 °C and
widespread tenderness in the abdomen. In the laboratory tests, leukocytes: 12,890 u/L, hemoglobin: 15.3 g/dL, platelets: 431,000U/L,
C-reactive protein: 65.68 mg/L (upper limits of normal 5 mg/L), sedimentation 69 mm per hour, Clostridium difficile toxin A and B,
enteric adenovirus antigen, Cryptosporidium antigen, Entamoeba histolytica antigen, and direct microscopic examination of stool
revealed no features other than the presence of erythrocytes and leukocytes. Stool culture was unremarkable. Colonoscopic ex-
amination showed a normal terminal ileum and the rest of the colon showed findings compatible with ulcerative pancolitis Mayo
Score 3 (marked erythema, erosions, ulceration, spontaneous bleeding and submucosal vascular pattern were absent [Figure 1]).
Biopsies were taken from all colonic segments, and histopathologic examination showed epithelitis, cryptitis, crypt abscess, ar-
chitectural damage, and crypt atrophy (Figures 2 and 3). The patient was started 80 mg intravenous methylprednisolone treat-
ment. On the third day of the treatment, the number of daily defecations decreased to 3, and the C-reactive protein value decreased to
22.1 mg/L. The patient was considered as acute severe UC responsive to steroid therapy. After 5 days, he had switched to oral
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methylprednisolone (48 mg/day) and oral and topical
mesalamine treatment. He was discharged with a 4 mg weekly
steroid dose reduction (after second weeks of oral steroid
therapy) and follow-up plan. The patient was on both clinical
and endoscopic remission on the sixth week of the treatment.
Figure 4 shows the first-month follow-up rectosigmoidoscopy
in which remission.

DISCUSSION

We present a patient with newly diagnosed UC, whose symp-
toms started 2 days after the administration of the second
dose of BNT162b2 COVID-19 vaccine in a 49-year-old man
without a history of autoimmune disease. Localized injection

site reactions and systemic adverse effects can occur after the
administration of the different COVID-19 vaccines. Systemic
events include fatigue, fever, chills, headache, and myalgias.6

RNA vaccines have been principally designed for cancer and
infectious diseases. This innovative therapeutic approach is
based on the synthesis of RNA chains coding for desired anti-
genic proteins and exploits the intrinsic immunogenicity of
nucleic acids. To avoid degradation by RNases, RNA can be
encapsulated in nanoparticles or liposomes, which deliver the
cargo inside target cells after a process of endocytosis. mRNA is
then translated into immunogenic proteins by cell ribosomal
machinery.7 The result is the activation of several proin-
flammatory cascades, including the assembly of inflammasome

Figure 1. Colonoscopy examination; erythema, erosions, ulcera-
tion, spontaneous bleeding, and submucosal vascular pattern
appearance.

Figure 2. The appearance of crypt structures with crypt distortion in
histopathological evaluation (H&E 1003). H&E, hematoxylin and
eosin; 1003, microscope 1003 magnification.

Figure3.TheappearanceofPMNleukocytes in thesurfaceepithelium
(epithelitis), PMN leukocytes (cryptitis) in the crypt epithelium, and
PMN leukocyte clusters (crypt abscesses) in the crypt lumen in the
histopathological evaluation (H&E 1003). PMN, polymorphonuclear;
H&E, hematoxylin and eosin; 1003, microscope 1003magnification.

Figure 4. Mild hyperemia of the mucosa and appearance of sub-
mucosal vascular pattern in colonoscopy examination.
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platforms, the type I interferon (IFN) response, and the
nuclear translocation of the transcription factor nuclear
factor (NF-kappaB).8 Importantly, the upregulation of these
immunological pathways is widely considered to be at the
basis of several immune-mediated diseases, especially in
genetically predisposed subjects who have an impaired
clearance of nucleic acids.9 IFN-a tends to stimulate T-helper
1 cells, which play a key role in the pathogenesis of various
immune-mediated disorders.10 Chronic mucosal in-
flammation in inflammatory bowel disease results from
hyperactivation of effector immune cells, producing high
levels of proinflammatory cytokines such as tumor necrosis
factor-alpha, interleukin-6, and interferon-gamma, resulting
in colonic tissue damage. NF-kappaB is identified as one of
the key regulators in this immunological environment. Its
activation ismarkedly induced in patients with inflammatory
bowel disease, and through its ability to promote expression
of various proinflammatory genes, NF-kappaB strongly in-
fluences the course of mucosal inflammation.11 In addition,
multiple cases of chronic hepatitis C infection who developed
de novo UC after receiving IFN-a–based therapy have been
reported.12–14 Recently, a case of vitiligo developing after
BNT162b2 vaccine was reported in a patient with UC.15 In
addition, a case of newly diagnosed UC was reported that
required colectomy after mRNA-1273 vaccine.16 In our case,
the findings of chronicity (epithelitis, cryptitis, crypt abscess,
architectural damage, basal plasmacytosis, and crypt atro-
phy) in the histopathology suggested that the patient had a
predisposition to UC. We did not find any reported cases
with newly diagnosed UC after BNT162b2 vaccination.
BNT162b2 vaccinemay have caused exacerbation of UC after
activation of NF-kappaB and IFN-a.

This case is the first case of newly diagnosed UC after
BNT162b2 vaccination; however, a causality relationship can-
not be proven. The clinical significance of this needs to be
further evaluated, and individuals presenting with symptoms
after mRNA vaccines should be thoroughly investigated.
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