VACCINE 4

Check for
updates

Clin Exp Vaccine Res 2024;13:42-53
https://doi.org/10.7774/cevr.2024.13.1.42
pISSN 2287-3651 » elSSN 2287-366X

Nelson Luis Cahuapaza-Gutierrez'?,
Renzo Pajuelo-Vasquez'?,

Cristina Quiroz-Narvaez'?,

Flavia Rioja-Torres'?,

Maria Quispe-Andahua'?,

Fernando M. Runzer-Colmenares'**
'Facultad de Ciencias de la Salud, Carrera de
Medicina Humana, Universidad Cientifica del

Sur, Lima; 2CHANGE Research Working Group,
Universidad Cientifica del Sur, Lima; *Grupo de
Bibliometrfa, Evaluacion de Evidencia y Revisiones
Sistematicas (BEERS), Facultad de Ciencias de la
Salud, Carrera de Medicina Humana, Universidad
Cientifica del Sur, Lima, Pert

Received: October 11, 2023
Revised: November 9, 2023
Accepted: December 21, 2023

Corresponding author: Nelson Luis Cahuapaza-
Gutierrez, Medical Student

Facultad de Ciencias de la Salud, Carrera de
Medicina Humana, Universidad Cientifica del Sur,
Lima, Pert

Tel: +51-946329607

E-mail: 100065659@cientifica.edu.pe

No potential conflict of interest relevant to this
article was reported.

KNS

© Korean Vaccine Society.

This is an Open Access article distributed under the
terms of the Creative Commons Attribution Non-Com-
mercial License (https://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, pro-
vided the original work is properly cited.

42

Original article

Acute abdomen following
COVID-19 vaccination: a
systematic review

Purpose: Conduct a systematic review of case reports and case series regarding the de-
velopment of acute abdomen following coronavirus disease 2019 (COVID-19) vaccination, to
describe the possible association and the clinical and demographic characteristics in detail.
Materials and Methods: This study included case report studies and case series that fo-
cused on the development of acute abdomen following COVID-19 vaccination. Systematic
review studies, literature, letters to the editor, brief comments, and so forth were excluded.
PubMed, Scopus, EMBASE, and Web of Science databases were searched until June 15,
2023. The Joanna Briggs Institute tool was used to assess the risk of bias and the quality of the
study. Descriptive data were presented as frequency, median, mean, and standard deviation.
Results: Seventeen clinical case studies were identified, evaluating 17 patients with acute ab-
domen associated with COVID-19 vaccination, which included acute appendicitis (n=3), acute
pancreatitis (n=9), diverticulitis (n=1), cholecystitis (n=2), and colitis (n=2). The COVID-19
vaccine most commonly linked to acute abdomen was Pfizer-BioNTech (messenger RNA), ac-
counting for 64.71% of cases. Acute abdomen predominantly occurred after the first vaccine
dose (52.94%). All patients responded objectively to medical (88.34%) and surgical (11.76%)
treatment and were discharged within a few weeks. No cases of death were reported.
Conclusion: Acute abdomen is a rare complication of great interest in the medical and surgi-
cal practice of COVID-19 vaccination. Our study is based on a small sample of patients; there-
fore, it is recommended to conduct future observational studies to fully elucidate the underly-
ing mechanisms of this association.

Keywords: Acute abdomen, COVID-19 vaccines, SARS-CoV-2 vaccines, Systematic review

Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) resulted in a serious public health threat due to the rapid
progression, hospitalization, and death of those infected [1]. As of August 30, 2023, about
6.9 million people have died worldwide because of COVID-19, with a total of 770 million
confirmed cases [2]. In response, the U.S. Food and Drug Administration issued the
Pfizer-BioNTech vaccine (BNT162b2 messenger RNA [mRNA]), followed by two vac-
cines, Moderna (mRNA-1273) and Janssen/Johnson (traditional viral vector), for licen-
sure and emergent use [3].

Immunization against SARS-CoV-2 is one of the most important preventive mea-
sures to contain the disease because it prevents the spread of the virus and limits the
serious consequences of the infection; therefore, for the development of vaccines,


http://crossmark.crossref.org/dialog/?doi=10.7774/cevr.2021.10.1.##&domain=pdf&date_stamp=2021-##-##

VACCINE

Nelson Luis Cahuapaza-Gutierrez et al « Acute abdomen following COVID-19 vaccination: a systematic review

three main factors must be considered: efficacy, immunoge-
nicity, and safety, as well as continuous surveillance and re-
search [4]. Currently, the authorization of the emerging use of
vaccines against SARS-CoV-2 has been approved, including
mainly mRNA technology vaccines, viral vectors, recombi-
nant protein, inactivated, live attenuated, and DNA vaccines
[5]. At the time of writing manuscript, approximately 13.5 bil-
lion vaccines have been administered worldwide [2].

In general, vaccines have proven to be safe, although rare
but potentially serious adverse effects may occur after vacci-
nation [6]. Thus, several studies describe a series of neurolog-
ical (Guillain-Barré) [7], cardiovascular (myocarditis) [8,9],
hematological (hemolytic anemia) [10], ophthalmological
(optic neuritis) [11], endocrinological (Graves’ disease) [12],
and other complications, with a possible association with the
T-cell immune response that vaccines induce.

Case report and case series studies report the occurrence
of acute abdomen such as acute appendicitis [13], acute pan-
creatitis [14], diverticulitis [15], cholecystitis [16], and colitis
[17] as a possible complication of COVID-19 vaccination.
These studies are of current interest in surgical and clinical
medical practice; therefore, our objective was to perform a
systematic review of case reports and case series to describe
in detail the possible association, the clinical and demo-
graphic characteristics of development of acute abdomen
following COVID-19 vaccination.

Protocol and registration

The present review follows the guidelines of the “Preferred
Reporting Items for Systematic Reviews and Meta-Analyses”
(PRISMA 2020) [18]. The review protocol was registered in the
“International Prospective Register of Systematic Reviews”
(PROSPERO), registration number (CRD42023432966).

Objectives

The main objective of the present review is to describe in de-
tail the possibility of an association between acute abdomen
and vaccination against COVID-19. In addition, to describe
the clinical and demographic characteristics of persons who
have been vaccinated against COVID-19 and subsequently
experienced acute abdomen. The primary focus of investiga-
tion includes the study of pathologies such as acute appendi-
citis, acute pancreatitis, diverticulitis, cholecystitis, and colitis.

Search strategy

For the present systematic review, a selective literature search
was performed out in the following electronic databases:
PubMed, Scopus, EMBASE, and Web of Science. For this pur-
pose, a search strategy was designed with the terms obtained
from Medical Subject Headings (MeSH) of National Library
of Medicine: “Acute Abdomen,” “COVID-19 Vaccines” related
to the terms obtained for each pathology: “Appendicitis,”

” o«

“Pancreatitis,” “Diverticulitis,” “Cholecystitis,” and “Colitis”
related through Boolean operators AND u OR. The search
was performed until June 15, 2023. In addition, to make the
search more precise, the reference lists of the included stud-
ies were manually reviewed. The search was limited to Eng-
lish, Portuguese, and Spanish. The search was not limited by
publication date. The search strategy for each database is

shown in detail in Supplement 1.

Eligibility criteria

Case report and case series studies on the development of
acute abdomen in persons older than 18 years following CO-
VID-19 vaccination were included. Other types of studies such
as systematic reviews, narrative reviews, letters to the editor,
congress or conference abstracts, editorials, interviews, com-
mentaries, short communications, brief reports, and newspa-
per articles were excluded. In addition, we excluded records
that reported patients younger than 18 years of age and incor-
rect outcomes (other type of outcomes). We also excluded re-
cords that were not in English, Portuguese, or Spanish.

Study selection process

All the references were downloaded to an EndNote docu-
ment to remove duplicate items. Then, were exported to the
Rayyan QCRI website (https://www.rayyan.ai/). Two authors
independently screened and selected the records by titles
and abstracts. In addition, they evaluated the full-text version
of the selected references to determine eligibility criteria. Any
disagreement was resolved by mutual discussion between
the two reviewers.

Data extraction process

The authors independently extracted the data of interest in a
previously prepared Microsoft Excel template (Microsoft
Corp., Redmond, WA, USA). Any disagreement was resolved
by the authors. The extracted data included the most impor-
tant characteristics of the studies such as the name of the first
author, year of publication, sex, age, background/comorbidi-

https://doi.org/10.7774/cevr.2024.13.1.42 43



VACCINE

Nelson Luis Cahuapaza-Gutierrez et al « Acute abdomen following COVID-19 vaccination: a systematic review

ties, vaccine type, number of doses, time after COVID-19 vac-
cination, clinical manifestations, physical exam (signs)/vital
functions, laboratory, image tests, pathology (histology), final
diagnostic, treatment (medical or surgical), and develop-
ment-recovery time (medical or surgical).

Bias risk and quality assessment

To assess the risk of bias and quality of each of the included
studies, the tool was used Joanna Briggs Institute (JBI) [19,20].
Two authors independently assessed all studies, and any dis-
agreements were resolved by mutual discussion. The JBI pres-
ents four assessment options: “yes, no, unclear, and not appli-
cable” in addition, affirmative responses are summarized from
0 to 8. Articles with a score below 4 are considered low quality
and those with a score above 4 are considered high quality.

Synthesis and analysis of data

The IBM SPSS ver. 23.0 software (IBM Corp., Armonk, NY, USA)
was used to synthesize and analyze the descriptive data. Cate-
gorical data such as: gender, history/comorbidities (present and
not present), COVID-19 test (positive, negative, not described),
Type of COVID-19 vaccine, dose, symptoms, and treatment
were expressed as proportions (%) and numerical data such as:
age and time to symptom onset as mean +standard deviation.
All the results of the study were grouped in a table.

Study selection

A total of 1,110 records were identified from the four databases
(PubMed, Scopus, EMBASE, and Web of Science). After elimi-
nating duplicate items, 616 records were obtained. After the se-
lection phase, 38 records were selected independently by titles
and abstracts. Twenty-one records were excluded: other types
of studies, does not meet inclusion criteria, and conference ab-
stracts. Finally, 17 studies were included. Fig. 1 shows in detail
the study selection process using a PRISMA flow diagram.

Characteristics of included studies

The studies selected and included were case reports published
between 2021 and 2023. We included only studies regarding:
acute appendicitis (n=3), acute pancreatitis (n=9), diverticuli-
tis (n=1), cholecystitis (n=2), and colitis (n=2). Other less fre-
quent causes of acute abdomen were not included in the study.
The characteristics of the included studies are described in
more detail in Table 1 [13,15-17,21-32].

Clinical and demographic characteristics

The 17 included studies described a total of 17 patients with,
age groups, gender distribution, and time to onset of symp-
toms described separately for each disease. Medical history/

Identification of studies via databases and registers

1,110 Records identified from database:
- PubMed (n=137)

494 Records removed before screening:
- Duplicate records removed (n=494)

- Scopus (n=306)
- EMBASE (n=585)
-Web of Science (n=82)

'

- Records marked as ineligible by
automation tools (n=0)
- Records removed for other reasons (n=0)

616 Records screened

:

38 Reports sought for retrieval

l

578 Records excluded

21 Reports excluded:
- Other studies (n=4)
¢ Brief communication (n=1)
o | etter to the editor (n=2)

38 Reports assessed for eligibility

17 Studies included in review

o Brief report (n=1)

- Dose not meet inclusion criteria (n=7)
e Age <18 years (n=1)
*\Wrong outcomes (n=6)

- Conference abstracts (n=10)

Fig. 1. Flow diagram PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) of study selection process.
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Development
Recovered

Treatment
(medical or
surgical)
spontaneously

Any, resolved

Final
diagnostic
Eosinophilic

Pathology

(histology)
lymphoplasmacytic colitis

cell infiltration

Mucosal

Image tests
erythematous

EGD: antral
gastritis

Laboratory

(alteration)

Eosinophil count:
6.84x10°/L

Vital functions

None

Clinical
manifestations;
physical exam

(signs)
Abdominal pain;

diarrhea

COVID-19

Time after
doses vaccination

6 hr

No.
of

Vaccine type
(technology)

Pfizer-BioNTech 1st
(mRNA)

Background/
comorbidities
atrial fibrillation
with stroke

M/72 Hypertension;

Sex/
age

(yr)

Table 1. Continued
Vadioaloo et al.
[32](2022)

Study
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28 Table 2. Clinical and demographic characteristics of the included
3 ST w studies (n=17)
2 85%
3 = ER:- Adverse effect
= -5 g8 Variable
E£B883 el N N ernllia N Choleaystiis MGl
g22%s appendicitis pancreatitis
ES 5% oS Total no. 3 9 1 2 2
- = DE_ = ?‘g of reported cases
-:%U § '% E =P Age (yr) 486+2145 4632679 M 405+115 6012
é % %E Gender
. 2z282 Female 206667 7(7777)  1(1000) 1(500)  1(500)
£ o EEE = Male 1(33.33) 2(2222) 1(500)  1(500)
ER = g SE Time to 103+1249 139742882 1 day 28+20hr 159 hr
- ; SB symptom onset days days
EE - =
B 2w g5 Values are presented as meanstandard deviation or number (%).
g = =383%
g 2 o g§E¢2S Table 3. Clinical characteristics of the included studies (n=17)
° 5 a5 E
= B=8% Variable No. (%)
= o
g S8 8 Background/comorbidities (n=17)
© T @ ©c =5 E
E S = é— 25 Present 8(47.06)
E %% = 55 8 Not present 9(52.94)
= —_ = .
== 28=8 Test COVID-19(n=17)
S 5 O L.
= SESE Positive 0
2. 2228 Negative 11(64.71)
S EB S o5 == .
Qe gEe TEQE Not described 6(35.29)
g o £ o ~ E;L
% 5% § c%% é % Type of COVID-19 vaccine (n=17)
o 2= § = Pfizer-BioNTech (mRNA) 11(64.71)
o £E23 Moderna (mRNA) 2(11.76)
£ 2s o 8 BBIBP-CorV (Sinopharm) 2(11.76)
8 £ % oy <2> Johnson & Johnson/Jassen vaccine (viral vector) 2(11.76)
s g :% S j Dose (n=17)
& B éé £ s 1st dose 9(52.94)
E g 3 igé % 2nd dose 4(2353)
=5 S=ESE 3rd dose 4(2353)
S o e 'E C — 5
g £ % % ‘s % % Symptoms (n=17)
2°F % 5 5 g, Abdominal pain 14(82.35)
5 gg g Nau§9a 10(58.82)

_ é g @ g Vomiting 7(41.18)
8 é ég g Feyer o 3(17.64)
- <O % = Epigastric pain 3(17.64)
- EE B3 Shivering 2(11.76)
& EQEE ,

@ g E > Loss appetite 2(11.76)
- = E®2F Diarrhea 2(11.76)
S E . D g = .
S s sS2s= Sweating 1(5.88)
iy =1 5 D B = .
Q2 =2 S © = Dark colored urine 1(5.88)
m L2 e 2 .
522 E Hemoptysis 1(5.88)
= 3 RS Aphagia 1(5.88)
g R E Constipation 1(5.88)
Q ‘é B Anuria 1(5.88)
@ © = N .
IS 22 ° = Hematochezia 1(5.88)
= S 2L @ .
- 9 g N o Fatigue 1(5.88)
= = < El % Erythematous maculopapular rashes 1(5.88)
g = 3= Treatment (n=17)

_ g 5 cg % r_E Medical 15(88.34)
=g a5 =L Surgical 2(11.76)
B SS<S35
S S8s=z5 COVID-19, coronavirus disease 2019; mRNA, messenger RNA.
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comorbidities, COVID-19 test, type of COVID-19 vaccine,
dose, symptoms, and treatment were evenly distributed. Most
cases were associated with the Pfizer-BioNTech vaccine
(mRNA, 64.71%; Pfizer, New York, NY, USA), followed by Mod-
erna (mRNA, 11.76%; Cambridge, MA, USA), BBIBP-CorV
(Sinopharm, 11.76%; Sinopharm Group Co. Ltd., Beijing, Chi-
na), and the Johnson & Johnson/Janssen vaccine (viral vector,
11.76%; Johnson & Johnson, New Brunswick, NJ, USA). The
majority of cases were associated with the first dose (52.94%).
Among the symptoms, acute abdominal pain was present in
almost all studies (82.35%), and other studies reported epigas-
tric pain (17.64%). No deaths were reported in any of the stud-
ies, and all patients recovered, with the majority being dis-
charged in the following weeks. Medical treatment was ad-
ministered in most cases (88.34%), with only one case (11.76%)
requiring surgical intervention. Detailed clinical and demo-
graphic characteristics are presented in Tables 2 and 3.

Risk of bias and quality of individual studies
The 17 included studies were assessed using the JBI tool. All 17
studies were categorized as case reports; no case series studies

Table 4. Risk of bias and quality assessment of included studies

were identified. The JBI checklist for case reports comprises an
8-item scale that encompasses the patient’s demographic
characteristics, medical history, current clinical condition, de-
scription of diagnostic tests, treatment, post-intervention clini-
cal condition, adverse events, and the provision of takeaway
lessons [33]. Among the studies assessed, the findings revealed
that three studies were rated as low quality, while 14 studies
were appraised as high quality. The scores obtained were as
follows: scores below 4 (n=3; three studies scored 3) and scores
above 4 (n=14; one study scored 5, two studies scored 6, four
studies scored 7, and seven studies scored 8). The studies re-
ceived an “unclear” rating, particularly regarding the ques-
tions: “Was the post-intervention clinical condition clearly de-
scribed?” and “Does the case report provide takeaway les-
sons?” The detailed risk and quality assessment process of the
studies, evaluated by the JBI tool, is presented in Table 4.

In this systematic review of case reports and case series on
acute abdomen following COVID-19 vaccination, we identi-

Questions
Were the Was the Was the Were Was the Was the Were adverse Does the case
patient’s patient's  current clinical diagnostic tests intervention(s) postintervention events report provide
Author demographic history clearly condition of orassessment ortreatment clinical (harms) or takeaway
characteristics described and the patienton methods and procedure(s) condition clearly unanticipated lessons?
clearly presented as  presentation the results clearly described? events
described?  atimeline? clearly clearly described? identified and
described? described? described?

Oganesyan etal. [13] Yes Yes Yes Yes Yes Yes Yes Yes
Marconi et al. [21] Yes Yes Yes Yes Yes Yes Yes Yes
Kawano et al. [22] Yes Yes Unclear Yes Yes Yes Yes Unclear
Ciesdlewicz etal. [23] Yes Yes Yes Yes Yes Unclear Yes Yes
Parkash et al. [24] Yes Yes Unclear Unclear Unclear Unclear Unclear Yes
Cacdac et al. [14] Yes Yes Yes Yes Yes Unclear Yes Yes

Dey etal. [25] Yes Yes Yes Yes Yes Yes Yes Yes

Ozaka et al. [26] Yes Yes Unclear Yes Yes Unclear Yes Unclear
Alrashdi et al. [27] Yes Yes Yes Yes Yes Yes Yes Yes
Boskabadi et al. [28] Yes Yes Yes Yes Yes Yes Yes Yes
Bangolo et al. [29] Yes Yes Yes Yes Unclear Unclear Yes Yes
Stéllberger et al. [30] Yes Yes Yes Yes Yes Yes Yes Unclear
Ajmera etal.[15] Yes Yes Yes Yes Yes Yes Yes Yes
Kyungu et al. [31] Yes Yes Yes Yes Yes Yes Yes Unclear
Wahlen et al. [16] Yes Unclear Yes Yes Unclear Unclear Unclear Unclear
Vadioaloo et al. [32] Yes Yes Unclear Yes Unclear Unclear Unclear Unclear
Cuietal.[17] Yes Yes Yes Yes Yes Yes Yes Yes

Quality assessment based on the Joanna Briggs Institute (JBI) tool for case reports.
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fied acute pancreatitis as the most common complication,
associated with the Pfizer-BioNTech vaccine (mRNA) and the
first dose. And the vaccine type and dose were reported, re-
spectively. Of the 17 cases included in this review, the mean
age of the cases who developed acute abdomen after receiv-
ing the vaccine was 47 years, and 64.7% were females. In our
review, most patients showed improvement requiring only
supportive medical treatment. Of the patients in our review,
47.06% (n=8) had an established prior diagnosis of comor-
bidity, with cardiovascular disease (arterial hypertension) be-
ing the most frequent.

Acute appendicitis (AA) is the most frequent cause of acute
surgical abdomen worldwide [34]. The incidence is estimated
to be around 1/10,000 cases per year, with an estimated lifetime
risk of 7% to 8% [34,35]. There is a slight male predominance in
a 1.4:1 ratio compared to females, and it most commonly oc-
curs between the ages of 10 and 20 years [36]. The etiology of
acute appendicitis is primarily attributed to obstructive pro-
cesses resulting from follicular hyperplasia and fecalith. Addi-
tionally, rare obstructive causes include conditions such as
amebiasis, carcinoid tumors, and infestations by parasites like
amebiasis, enterobiasis, and ascariasis, among others [37]. Our
study found three case reports of AA induced by SARS-CoV-2
vaccination. The mean age was estimated to be 48.6+21.45
years, with a slight predominance by females. AA occurred
mainly after administration of Pfizer-BioNTech (mRNA) vac-
cine (n=2) [13,21] followed by Moderna (mRNA) (n=1) [22]. In
other studies, the Pfizer-BioNTech vaccine was associated with
AA with a risk ratio of 1.40 (95% confidence interval, 1.02 to
2.01) in contrast to the Moderna (mRNA) vaccine, where a
weak association was found in certain age groups, in both cases
demonstrated within 21 days of vaccine administration [38,39].
The dose was equivalent for all three patients (first [n=1], sec-
ond [n=1], and third [n=1]). The time elapsed from vaccine
administration to onset of symptoms was 10.3+12.49 days. The
treatment involved laparoscopic appendectomy in two patients
due to perforation, while one patient underwent outpatient
treatment with antibiotics and steroids. There was one case
that reported the appearance of AA together with fulminant
myocarditis [22]. In a retrospective study by Quint et al. [40], the
registry of 421 patients with AA was reviewed, leading to the
conclusion that AA caused by vaccination resembles classical
AA. No deaths were reported, and all patients recovered, being
discharged within a few days. The mechanisms by which this
association may occur are not fully elucidated. It is known that
SARS-CoV-2 vaccines produce an increased type 1 T helper

(Th1) cell response [41]. Thl cells primarily produce cytokines
such as interferon-gamma and tumor necrosis factor-alpha;
dysregulated levels of Th1 cytokines have been associated with
autoimmune inflammation [42]. A study by Rubér et al. [43]
found a positive association between gangrenous-type appen-
dicitis and states of Th1-mediated immunity, suggesting that
the increased Th1 response may contribute to an uncontrolled
inflammatory reaction and the risk of perforation. If vaccines
induce an elevated Th1 response, it is plausible that in our two
patients who underwent appendectomy due to a perforated
phase, this could be attributed to a potential association.

Acute pancreatitis (AP) is among the most prevalent gastro-
intestinal causes, and its incidence continues to rise globally
[44]. Gallstones (45%) and alcohol abuse (20%) represent the
most common causes of AP. Other less frequent associated
causes include medication, endoscopic retrograde cholangio-
pancreatography, hypercalcemia, hypertriglyceridemia, infec-
tion, genetics, autoimmune diseases, and (surgical) trauma
[45]. AP has been previously associated with several vaccines
reported in the literature, including vaccines against human
papillomavirus [46,47], hepatitis A and B [48,49], measles-
mumps-rubella [50,51], varicella [52], as well as typhoid fever
and cholera [53]. Our study identified nine case reports of AP
induced by vaccination against SARS-CoV-2. The mean age
was estimated to be 46.3+26.79 years, with a predominance of
females. AP predominantly occurred after the administration
of the Pfizer-BioNTech (mRNA) vaccine (n=7) [23,27], followed
by Sinopharm (n=1) [28], and Johnson & Johnson/Janssen
(n=1) vaccines [29]. Dosing for the nine patients included the
first dose (n=6), second dose (n=2), and third dose (n=1). The
time from vaccine administration to the onset of symptoms
was 13.97+28.82 days. Treatment was medical and supportive
in all patients, with no surgical procedures reported. One case
mentioned the appearance of AP together with hemolytic ane-
mia and thrombocytopenia [30]. Additionally, one case was as-
sociated with systemic lupus erythematosus [27]. There was a
case of AP following the administration of the Pfizer-BioNTech
vaccine in a patient at 31 weeks of gestation. On the second
day, she underwent spontaneous vaginal delivery due to the
inflammatory process triggered by AP [25]. No deaths were re-
ported, and all patients recovered, being discharged in the fol-
lowing days. The mechanisms by which post-vaccination AP
occurs are not clear. An autoimmune reaction is suggested due
to the similarity of amino acids between the vaccine and host
antigens, a mechanism known as molecular mimicry [25,28].
This mimicry is attributed to the cleavage of the Furin peptide,
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identical to that of the human epithelial sodium channel, pres-
ent in various organs such as the intestine, pancreas, and lungs.
These data imply pancreatic injury due to an autoimmune re-
action induced by the mRNA vaccine [26,54].

Diverticulitis ranks as the third most common gastrointesti-
nal disease and stands as the primary indication for elective
colon resection [55]. It predominantly affects men until the 6th
decade of life and is associated with various risk factors, in-
cluding obesity, single consumption of red meat, smoking,
and the use of medications such as non-steroidal anti-inflam-
matory drugs [56]. Our study identified only one case report of
diverticulitis induced by SARS-CoV-2 vaccination. This in-
volved a 41-year-old male patient who developed diverticulitis
one day after receiving the third dose of the Moderna (mRNA)
vaccine [15]. The treatment administered was medical and
supportive, and he was discharged with a subsequent follow-
up colonoscopy. Diverticulitis can result from genetic factors,
environmental factors, and colon dysmotility, with recent
studies associating it with specific immune responses of the
host and the microbiome [57]. It is hypothesized that the Mod-
erna vaccine (mRNA), once injected into the host, is translated
into a viral spike protein. This protein could bind in a manner
like SARS-CoV-2, to cells of the gastrointestinal tract inducing
an inflammatory process and dysbiosis [15].

Cholecystitis is an acute inflammatory disease, often asso-
ciated with gallstones (90% to 95%) and approximately 5% to
10% of patients are due to acalculous cholecystitis, defined as
acute inflammation of the gallbladder without gallstones, typ-
ically in the context of severe critical illness [58]. The mecha-
nisms by which cholecystitis mainly occurs are due to physi-
cal obstruction by gallstones, resulting in increased pressure
and cholestasis within the gallbladder, which induces infec-
tious mediator activation [59]. Our study identified two case
reports of cholecystitis induced by SARS-CoV-2 vaccination.
Both cases were diagnosed as acute acalculous cholecystitis,
indicating the absence of gallstones. The mean age was calcu-
lated to be 40.5+11.5 years, involving one female patient and
one male patient. Acute cholecystitis occurred following the
administration of the Pfizer-BioNTech (mRNA) vaccine [16]
and the Johnson & Johnson/Janssen (viral vector) vaccine
[31]. It occurred after the first and third doses, respectively.
The time from vaccine administration to symptom onset was
28+20 hours. Treatment was medical and supportive, and pa-
tients were discharged a few weeks later. Acalculous or alliasic
cholecystitis is characterized by acute necrotizing inflamma-
tion without calculi. The mechanisms by which this associa-

tion occurs are not fully elucidated [60]. The link between the
vaccine and the onset of acalculous cholecystitis is not known,
and a possible molecular mimicry reaction is suggested [16].

Eosinophilic colitis is a rare condition characterized by an
elevated eosinophilic infiltrate in the colon walls and com-
monly presents as abdominal pain or diarrhea [61]. The patho-
physiology of eosinophilic colitis involves various agents such
as food allergens, parasitic infections, and drugs [62]. Ischemic
colitis is characterized by a deficit of blood supply to the colon,
caused by factors like drugs, pathogenic microorganisms, co-
agulation disorders, obesity, smoking, and iatrogenic factors
[63]. Our study identified two case reports of colitis induced by
SARS-CoV-2 vaccination. The mean age was estimated to be
60+12 years, involving one female patient and one male pa-
tient. Eosinophilic colitis occurred following the administra-
tion of the Pfizer-BioNTech (mRNA) vaccine [32], and isch-
emic colitis occurred after the Sinopharm vaccine [17]. It oc-
curred after the first and second doses, respectively. The time
from vaccine administration to symptom onset was 15+9
hours. Treatment was medical for ischemic colitis, and there
was a spontaneous resolution for the case of eosinophilic coli-
tis. Both patients experienced a favorable recovery. The mech-
anisms by which this association occurs are not clear. For isch-
emic colitis, it is proposed that vaccines induce inflammation
and immune reactions, which could generate a state of hyper-
coagulability and alter the arterial blood supply to the colon
[17]. Our study has some limitations. First, the systematic re-
view only includes case reports and case series studies due to
the limited number of original studies on the development of
acute abdomen following COVID-19 vaccination, as of the
date of writing the manuscript. Case reports and case series
are not indicative studies, so the information should be inter-
preted with great caution. Second, the limited number of re-
ported studies regarding the development of these complica-
tions could introduce a potential risk of bias. Third, despite
conducting an exhaustive literature search, we acknowledge
the possibility that some studies related to this topic might
have been overlooked. Finally, our eligibility criteria included
manuscripts published in English, Portuguese, and Spanish.
Therefore, it is possible that there are several studies published
in other languages and countries.

The emergence of acute abdomen following COVID-19
vaccination is of significant interest in clinical and surgical
medical practice. Therefore, there is encouragement for the
planning and execution of cohort and cross-sectional studies
to evaluate this association with greater precision. To observe
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the evolution of patients through clinical monitoring with
possible risk of developing these complications once any
type of vaccination against COVID-19 is applied.

In conclusion, the present systematic review is of great inter-
est in clinical and surgical medical practice because it presents
the development of acute abdomen after vaccination against
COVID-19. However, few studies related to this association
have been reported, so they are infrequent and occur in a mi-
nority of vaccinated individuals. Despite this, patients respond-
ed adequately to treatment, and no deaths related to these
complications were reported. Importantly, the study involved a
small sample of patients, and future observational studies are
required. These studies could elucidate the various pathophysi-
ological mechanisms by which this association occurs and pro-
vide more robust information on the safety of SARS-CoV-2 vac-
cines. Ultimately, the cases included and studied in this review
indicate that instances of acute abdomen are minimal following
vaccination. Therefore, vaccines generally do not seem to de-
velop acute abdomen. However, despite this, physicians should
monitor patients with a history of risk factors and observe the
evolution of patients through clinical follow-up with a possible
risk of developing these complications after any type of vacci-
nation against COVID-19.
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