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Background: Coronavirus disease 2019 (COVID-19) was first reported in China at the end of 2019.
Several case studies have documented a probable association between infection with severe acute respiratory
syndrome corona virus 2 (SARS-CoV-2) and acute pancreatitis (AP). The objective of this study was to
provide a complete analysis of existing literature that compares the clinical outcomes of AP in patients
with COVID-19 and those without COVID-19. The intention was to further our understanding of the
involvement of SARS-CoV-2 in the development of pancreatitis.

Methods: Between January 2019 and December 2022, we searched PubMed, Embase, Cochrane Library,
Web of Science, and Scopus. Nine studies (3,160 patients) were included. In this meta-analysis, Stata
12.0. was utilized. The information provided in this study is presented following the MOOSE reporting
checklist.

Results: Mortality [odds ratio (OR) =3.95, 95% confidence interval (CI): 2.87, 5.43, P<0.001], intensive
care unit (ICU) administration (OR =3.74, 95% CI: 2.26, 6.20, P<0.001), mechanical ventilation (OR =4.84,
95% CI: 2.14, 10.96, P<0.001), severe pancreatitis (OR =2.71, 95% CI: 1.04, 7.04, P=0.042), etiology of
idiopathic and unknown (OR =4.75, 95% CI: 1.80, 12.56, P=0.002), necrotizing pancreatitis (OR =1.88, 95%
CI: 1.28, 2.76, P=0.001), and length of hospital stay [weighted mean difference (WMD) =5.10, 95% CI: 2.79,
7.41, P<0.001] were more significantly increased in AP cases with COVID-19 than those without it.
Conclusions: In conclusion, the findings of this study indicate a potential worsening of AP outcomes in
patients affected by COVID-19.

Keywords: Coronavirus disease 2019 (COVID-19); acute pancreatitis (AP); severe acute respiratory syndrome
corona virus 2 (SARS-CoV-2)

Received: 10 August 2023; Accepted: 16 November 2023; Published online: 04 January 2024.
doi: 10.21037/tgh-23-58
View this article at: https://dx.doi.org/10.21037/tgh-23-58

Introduction

Coronavirus disease 2019 (COVID-19) is a pandemic
caused by the severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2) that emerged at the end of 2019 (1,2).
SARS-CoV-2 utilizes angiotensin-converting enzyme 2
(ACE-2) receptors to enter human cells and TMPRSS? for
priming (3). The expression of these proteins is substantially
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elevated in the luminal cells of the gastrointestinal system
as well as in pancreatic duct cells, acinar cells, and islet cells
(4-6). Hence, we hypothesized that gland infection is
possible, as the virus can disseminate from the duodenum to
the pancreatic duct, subsequently affecting acinar and islet
cells (4). This process is accompanied by cytolytic effects

that facilitate the release of pancreatic amylase and/or
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lipase.

Patient samples of pancreatic pseudocysts were identified
as SARS-CoV-2 in a case report of acute pancreatitis
(AP) (7). AP has been linked to SARS-CoV-2 infection in
several case reports. In a study conducted by Qurban ez 4. (8),
a case of pancreatitis was documented based on findings
from an fluorodeoxyglucose positron emission tomography
(FDG-PET) scan. The researcher identified COVID-19-
related pancreatitis as the most probable explanation for the
observed diffuse moderate fluorodeoxyglucose (FDG) uptake
in the pancreas after excluding other pertinent risk factors.
The Szatmary ez al. (9) study has provided a comprehensive
description of thirty-five individuals diagnosed with AP.
A total of ten patients with SARS-CoV-2 positive were
found, out of which five cases lacked a definitive cause and
were ascribed to infection with COVID-19. The current
understanding of the association between COVID-19
and AP remains limited, and there is a notable absence
of a thorough and systematic examination through a
comprehensive review and meta-analysis. Given this context,
our objective was to enhance our understanding of the
involvement of SARS-CoV-2 in pancreatitis by conducting
a systematic review and meta-analysis. This involved
comparing the clinical outcomes of AP in individuals with
COVID-19 and those without COVID-19. We present
this article in accordance with the MOOSE reporting
checklist (available at https://tgh.amegroups.com/article/
view/10.21037/tgh-23-58/rc).

Highlight box

Key findings
* Coronavirus disease 2019 (COVID-19) may worsen the prognosis
of patients with acute pancreatitis.

What is known and what is new?

* At present, studies have shown that severe acute respiratory
syndrome corona virus 2 may cause pancreatic infection, and there
are also some cases reporting that acute pancreatitis may be related
to COVID-19. However, the interaction between the two remains
unclear.

*  We analyzed the clinical outcomes of patients with and without
COVID-19, and used sensitivity analysis and Egger’ test to infer
the association between COVID-19 infection and poor prognosis
of acute pancreatitis.

What is the implication, and what should change now?

* Through this study, we found that COVID-19 infection may lead
to poor prognosis in patients with acute pancreatitis, so as to better
guide clinical work.
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Methods

The protocol was registered in the International
Prospective Register of Systematic Reviews (PROSPERO,
ID: CRD42023397011).

Search strategy

In this study, we searched the Web of Science, Cochrane
Library, PubMed, Scopus, and Embase between January
2019 and December 2022. Our PubMed search term
was: (“COVID-19”[MeSH Terms] OR “SARS-CoV-
2”[MeSH Terms] OR “Coronavirus”[MeSH Terms] OR
(“covid”[Title/Abstract] OR “COVID 19”[Title/Abstract]
OR “2019-nCoV”[Title/Abstract] OR “severe acute
respiratory syndrome coronavirus 2”[Title/Abstract]))
AND (“Pancreatitis”[MeSH Terms] OR “pancreatitis,
acute hemorrhagic”[MeSH Terms] OR “pancreatitis, acute
necrotizing”[MeSH Terms] OR (“acute pancreatitis”[ Title/
Abstract] OR “pancreatic injur*”[Title/Abstract] OR
“pancreas”[Title/Abstract] OR “pancreatic damage”[Title/
Abstract] OR “interstitial pancreatitis”[Title/Abstract])).
Supplementary material exhibits the search strategy for each
database (Appendix 1).

Inclusion criteria

(I)  With and without SARS-CoV-2 infection, patients
who suffered from AP were included.

(II) Two of the following three characteristics must be
presented according to the usual definition of AP
(defined as clinically significant pancreatic damage) for
inclusion in the research: (i) acute characteristic signs
of pancreatitis are present on enhanced computed
tomography and, less typically, on transabdominal
ultrasound or magnetic resonance imaging; (ii) the
presence of serum amylase or lipase activity for at least
three times > upper limit of normal (ULN); and (iii)
the presence of typical abdominal pain. Finally, the
meta-analysis included both clinical trials and cohort
investigations.

() The included studies reported at least one of the
following outcomes using relevant data: (i) death; (ii)
intensive care unit (ICU) admission; (iii) mechanical
ventilation; (iv) Bedside Index of Severity in Acute
Pancreatitis (BISAP) score (10-12); (v) idiopathic and
unknown etiology; (vi) necrotizing pancreatitis; and
(vii) length of hospital stay. A BISAP score >3 was
considered severe pancreatitis.
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(IV) All studies were published in English.
(V) All studies had scores >6 on the Newcastle-Ottawa
Scale (NOS) (13).

Exclusion criteria

Conferences, abstracts, meta-analyses, reviews, case reports,
letters, comments, guidelines, or non-clinical studies were
excluded. Exclusion was made for studies that lacked the
necessary data.

Data extraction

Two researchers (C.Z. and H.W.) evaluated and retrieved
all publications that fulfilled the requirements. Two people
discussed any associated topics with a third author (X.Y.)
and agreed. For each included study article, the first author,
year published, gender and number of subjects, participants’
ages, exposures, quality evaluation, and outcome measures
were noted.

Quality assessment

The cohort and case-control papers included in the study
were assessed using the NOS scale, as reported earlier (13).
Scores ranging from 1 to 4 indicated low quality, while
scores ranging from 5 to 9 indicated excellent quality. The
assessment of article quality was conducted independently
by two authors.

Statistical analysis

The meta-analysis was conducted using Stata 12.0
software. The study employed statistical method to assess
the relationship between AP and COVID-19 prognosis.
Specifically, the 95% confidence interval (CI), odds ratio
(OR), and weighted mean difference (WMD) were calculated
for dichotomous and continuous variables, respectively.
A significance level of P<0.05 was used to determine
statistical significance. Statistics from Luo et a/. (14)
and Wan ez a/l. (15) were used to transform continuous
variables presented as median and range into sample means
and standard deviations. The degree of heterogeneity was
calculated using the I test, and we used the random effects
model if it was larger than 50%. To conduct the sensitivity
analysis, we initially omitted any research findings with
severe characteristics. Based on using Egger’s test for
publication bias, it may be concluded that a significant
publication bias exists at a significance level of P<0.05.
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Results

After searching for relevant articles in five databases, we
screened 8,684, removed 2,306 duplicates, and reviewed
the remaining 6,378 articles in full for 25 studies, plus one
additional research found via a search of other literature
(Figure I). Eventually, this meta-analysis used data from nine

research (16-24), all of which had NOS scores >6 (Table I).

Mortality

The analysis of nine studies reporting mortalities revealed a
significant difference in death rates between individuals with
AP with COVID-19 and those without COVID-19 (OR
=3.95, 95% CI: 2.87, 5.43, P<0.001), indicating a higher
mortality rate among individuals with both conditions. This
conclusion is supported by a low level of heterogeneity
(I’=22.2%, P=0.246), as shown in Figure 2. The application
of regression analysis, specifically employing the Egger test,
yielded results indicating the absence of any discernible
dispersion bias (B=1.25, P=0.129).

ICU admission

The analysis revealed a considerable level of heterogeneity
(I’=54.0%, P=0.069) among the five studies that included
data on ICU admissions (Figure 3). However, our findings
indicate that persons diagnosed with AP and COVID-19
had a significantly increased likelihood of being admitted
to the ICU compared to those without COVID-19 (OR
=3.74, 95% CI: 2.26, 6.20, P<0.001). Low between-study
heterogeneity (I’=10.4%, P=0.341) and greater significance
(OR =4.66, 95% CI: 3.07, 7.08, P<0.001) after excluding
Samanta er al. (24) were observed. There was also no
statistically significant dispersion bias, as measured by the
Egger test regression (f=0.75, P=0.699).

Mechanical ventilation

The four studies that reported mechanical ventilation had
significant heterogeneity (I’=59.5%, P=0.060). However, our
analysis revealed that patients with AP and COVID-19 had
a significantly increased likelihood of requiring mechanical
ventilation compared to those without COVID-19 (OR
=4.84, 95% CI: 2.14, 10.96, P<0.001) (Figure 4). Moreover,
low between-study heterogeneity (I'=0.0%, P=0.582)
and greater significance (OR =6.65, 95% CI: 3.88, 11.39,
P<0.001) after excluding Samanta et 4l. (24) were observed.
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Figure 1 Flow chart of the screening process.

There was also no statistically significant dispersion bias, as

measured by the Egger test regression ($=0.04, P=0.992).

Severe pancreatitis

The present study analyzed data from four studies to
determine the prevalence of severe pancreatitis (defined
as BISAP scores >3) among patients with AP, comparing
those with and without COVID-19. The analysis revealed
a significantly higher proportion of severe pancreatitis cases
among individuals with COVID-19 compared to those
without (OR =2.71, 95% CI: 1.04, 7.04, P=0.042). However,
it is important to note that there was a substantial degree of
heterogeneity in the results (I’=79.7%, P=0.002) (Figure 5).
The findings are more significant (OR =3.83, 95% CI: 1.94,
7.57, P<0.001) when excluding Inamdar ez 4. (22), with
low between-study heterogeneity (I’=42.7%, P=0.175). In

© Translational Gastroenterology and Hepatology. All rights reserved.

addition, the Egger test regression found no evidence of a

dispersion bias (B=3.68, P=0.5).

Etiology of idiopathic and unknown

Five studies reported the patients with various etiologies
of pancreatitis, and the analysis found a higher proportion
of patients with idiopathic and unknown etiologies of AP
with COVID-19 than those without it (OR =4.75, 95%
CI: 1.80, 12.56, P=0.002). The findings also revealed
significant heterogeneity (I'=81.7%, P<0.001) (Figure 6).
In addition, applying sensitivity analysis, wherein each
of the five studies was systematically excluded 1 at a
time, further demonstrated the presence of substantial
heterogeneity. The application of regression analysis,
specifically employing the Egger test, yielded results that
did not provide any substantiated indication of a dispersion
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Study %
OR (95% Cl) .
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1

Inamdar (2020) ——.—i— 2.66 (0.75, 9.44) 6.32
1

Dirweesh(2020) : > 16.36 (1.56, 172.05) 1.83
1
i

Karaali (2021) —_— 6.38 (1.75, 23.20) 6.08
1
|}

Pandanaboyana (2021) — 5.25(2.79, 9.88) 25.34
1

Miré (2021) —i—~— 5.20 (1.76, 15.39) 8.61
i

Akarsu (2022) —5 5.56 (2.52, 12.27) 16.16
1
1

EBiK(2022) 1 4.61(0.23, 93.64) 1.12
1
1

Samanta (2022) —_ 2.08 (1.19, 3.63) 32.44
1

Haydar (2022) . > 13.20 (1.46,119.52) 2.09

Overall (I-squared =22.2%, P=0.246) @ 3.95 (2.87, 5.43) 100.00
i
1

T T
0.1 1 100

Figure 2 Mortality in acute pancreatitis patients with and without COVID-19. OR, odds ratio; CI, confidence interval; COVID-19,

coronavirus disease 2019.

Study %
OR (95% ClI) .
ID Weight
1
1
1
Karaali (2021) i 8.18 (0.97, 69.36) 4.91
1
'
: 30.29
Pandanaboyana (2021) —_— 4.14 (2.56, 6.69)
'
i 12.52
Miré (2021) ——-0—{— 2.26 (0.69, 7.44)
' 22.89
Akarsu (2022) —— 7.18 (3.54, 14.57)
H 29.89
'
1
Samanta (2022) —O—E 2.21(1.383, 3.67) 29.39
Overall (I-squared =54.0%, P=0.069) <> 3.74 (2.26, 6.20) 100.00
1
1
i
NOTE: Weights are from random effects analysis :
1
T ! T
0.1 1 100

Figure 3 ICU admissions in acute pancreatitis patients with and without COVID-19. OR, odds ratio; CI, confidence interval; ICU,

intensive care unit; COVID-19, coronavirus disease 2019.

bias (B=4.70, P=0.132).

Proportion of necrotizing pancreatitis

Four studies reported the number of patients with
necrotizing pancreatitis. Patients with combined
COVID-19 had a higher risk of developing necrotizing
pancreatitis than patients with AP alone (OR =1.88, 95%
CI: 1.28, 2.76, P=0.001), and this difference was not
heterogeneous (I'=0.0%, P=0.859) (Figure 7). Regression

© Translational Gastroenterology and Hepatology. All rights reserved.

using the Egger test found no evidence of a dispersion bias
(B=0.16, P=0.833).

Length of hospital stay

Five studies reported the length of hospital stay. The
research by Karaali ez 4. (20), which only provided the
mean length of stay, was omitted from the meta-analysis,
and the other four investigations were included. Although
heterogeneity was modest (I’=44.7%, P=0.143) (Figure §),
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Study %
OR (95% ClI) .

ID Weight
]

Inamdar (2020) —E°_ 5.75 (2.1, 15.67) 26.23
i

Dirweesh (2020) ; 14.50 (3.01, 69.75) 16.66
i
i

Akarsu (2022) — 6.12 (3.04, 12.29) 32.92
i

Samanta (2022) —_— 1.38 (0.46, 4.15) 24.20
1

Overall (I-squared =59.5%, P=0.060) <> 4.84 (2.14, 10.96) 100.00
1
1
:

NOTE: Weights are from random effects analysis d
1
H

T T
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100

Figure 4 Mechanical ventilation in acute pancreatitis patients with and without COVID-19. OR, odds ratio; CI, confidence interval;

COVID-19, coronavirus disease 2019.

Study %
OR (95% Cl) .

ID Weight
i

Inamdar (2020) —_— i 0.73 (0.33, 1.59) 26.94
'
E
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|
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Overall (I-squared =79.7%, P=0.002) <> 2.71 (1.04, 7.04) 100.00
i
i
i

NOTE: Weights are from random effects analysis :
i

T t T
0.1 1 100

Figure 5 Severe pancreatitis in acute pancreatitis patients with and without COVID-19. OR, odds ratio; CI, confidence interval;

COVID-19, coronavirus disease 2019.

AP cases with COVID-19 had a significantly longer
duration of stay than those without it (WMD =5.10, 95%
CI: 2.79, 7.41, P<0.001). Upon doing sensitivity analysis and
removing Inamdar e 4/. (22) from the meta-analysis, it was
observed that there was no heterogeneity among the trials
(I’=0.0%, P=0.579). Consequently, the results exhibited
statistical significance (WMD =4.81, 95% CI: 3.42, 6.20,
P<0.001). Additionally, the presence of dispersion bias
was not statistically significant, as assessed by applying the
Egger test regression (B=1.11, P=0.538).

© Translational Gastroenterology and Hepatology. All rights reserved.

Discussion

This meta-analysis analyzed a total of nine studies
encompassing a sample size of 3,160 patients. Our study
revealed notable elevations in mortality rates associated
with AP, as well as increased rates of ICU admission,
mechanical ventilation usage, prevalence of severe disease,
cases with idiopathic and unknown causes, instances of
necrotizing pancreatitis, and lengthier hospital stays
among patients diagnosed with COVID-19 compared to

Transl Gastroenterol Hepatol 2024;9:6 | https://dx.doi.org/10.21037/tgh-23-58
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Study %
OR (95% ClI) .
ID Weight

T
i

Inamdar (2020) —t 8.27 (3.57, 19.15) 21.93
i

Dirweesh (2020) ) %ﬂ 34.80 (7.07, 171.39) 15.38
i
i
)

Karaali (2021) —_— 2.14 (1.15,3.98) 23.68
'
i

Miré (2021) e ! 1.35(0.67, 2.71) 23.07
i

EBIK (2022) * 6.59 (1.43, 30.31) 15.94
i

Overall (I-squared =81.7%, P<0.001) @ 4.75 (1.80, 12.56) 100.00
i
1
'

NOTE: Weights are from random effects analysis i
1

T T

0.1 1

Figure 6 Etiology of idiopathic and in acute pancreatitis patients with and without COVID-19. OR, odds ratio;

COVID-19, coronavirus disease 2019.

100

CI, confidence interval;

Study %
OR (95% CI) .
ID Weight
:
Inamdar (2020) J S 3.06 (0.84, 11.15) 8.88
'
i
Dirweesh (2020) , 1.53(0.27, 8.51) 5.03
i
1
Karaali (2021) —_— 1.59 (0.69, 3.65) 21.47
:
Pandanaboyana (2021) e 1.89 (1.17, 3.05) 64.62
1
Overall (I-squared =0.0%, P=0.859) <> 1.88(1.28, 2.76) 100.00
i
1
T ! T
0.1 1 100

Figure 7 Proportion of necrotizing pancreatitis in acute pancreatitis patients with and without COVID-19. OR, odds ratio; CI, confidence

interval; COVID-19, coronavirus disease 2019.

those without COVID-19.

This phenomenon can perhaps be elucidated by the
observation that individuals afflicted with COVID-19 tend
to have a higher degree of disease severity. In the context
of SARS-CoV-2 viral infection, the condition of patients
deteriorates, resulting in a heightened occurrence of
necrotizing pancreatitis and a greater proportion of severe
cases. Consequently, this leads to an elevated admission
rate to ICUs and the need for mechanical ventilation.
Patients experience prolonged hospital stays, resulting
in a substantial rise in mortality rates. Furthermore, our
study also revealed a notable prevalence of patients with
idiopathic pancreatitis and unclear origin among individuals

© Translational Gastroenterology and Hepatology. All rights reserved.

diagnosed with COVID-19. In the five studies incorporated
in our analysis, the investigators did not provide a specific
definition for idiopathic pancreatitis. However, it is
noteworthy that the studies consistently excluded major
etiological factors such as alcohol consumption, gallstones,
and hyperlipidemia. Given these exclusions, it is plausible
to consider a potential association between COVID-19
and cases of pancreatitis that are idiopathic or lack a clear
explanation.

Some studies have pointed out that the extracellular
structural domain of ACE2 interacts with stinging proteins
to induce cytokine storms (25,26). ACE2 is the primary
receptor for SARS-CoV-2 entrance into target cells and

Transl Gastroenterol Hepatol 2024;9:6 | https://dx.doi.org/10.21037/tgh-23-58
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Figure 8 Length of hospital stay in acute pancreatitis cases with and without COVID-19. WMD, weighted mean difference; CI, confidence

interval; COVID-19, coronavirus disease 2019.

is found in cells of numerous organ tissues of the human
body. In addition to the respiratory system, ACE2 is also
expressed at high levels in pancreatic exocrine glands
and islets (27). Some individuals with COVID-19 have
had higher blood amylase and lipase values (28), but no
abdominal symptoms or imaging abnormalities were
seen, thereby characterizing the condition as “pancreatic
injury” and, presumably, the link between COVID-19
and pancreatic injury. Mildly raised levels of pancreatic
enzymes in the blood of COVID-19 individuals may have
several causes. The concentration of amylase and lipase
in the bloodstream is regulated by the balance between
their synthesis and elimination processes (29). Due to the
inadequacy of assessing a solitary pancreatic enzymology
indicator in patients, it is also impossible to establish a
causal relationship between COVID-19 and idiopathic or
unexplained pancreatitis. Further comprehensive research
is necessary to establish a conclusive correlation between
SARS-CoV-2 and pancreatic damage (30).

There are still several limitations inherent in our study.
First, three of the nine studies used in our analysis were
conducted prospectively, while the remaining six were
conducted retrospectively. For the statistics of mortality in
the included studies, it was clearly stated in Mir6 et al. (17)
and Samanta et /. (24) that it was in-hospital mortality, and
in Pandanaboyana er 4/. (23) that it was 30-day mortality,
while the other studies did not clearly state it, only
“mortality” was stated. Consequently, our study focused on
reporting death rates without distinct comparisons. The
factor mentioned above may have exerted an influence on
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the outcome.

Furthermore, our study revealed that individuals
diagnosed with AP and COVID-19 exhibited a higher
degree of severe illness. This observation suggests a
potential exacerbation of AP by COVID-19; nevertheless,
it is important to note that the possibility of COVID-19
independently influencing the severity of the disease cannot
be entirely excluded. This study primarily compared
two distinct cohorts of patients with AP, one affected by
COVID-19 and AP, and the other only affected by AP.
Consequently, it is unable to elucidate the individual impact
of COVID-19. We anticipate more clinical investigations
to compare the management of patients with COVID-19
AP to those without this condition. Therefore, it is a better
option to present the independent effect of COVID-19 on
the unfavorable prognosis of individuals suffering from AP.

There may be a variety of confounding factors in this
study. The included studies did not document the effect of
various treatments, such as paxlovid, on patient outcomes,
and some treatments may have exacerbated pancreatic
injury. The World Health Organization (WHO) reported
more than 525 drugs as suspected causative agents (31,32) of
these drugs have been used in patients with COVID-19 and
have caused direct or indirect pancreatic damage (31-34).
Paramythiotis er #/. (35) summarized and analyzed the
medications used to treat COVID-19 infection and possibly
associated with drug-induced AP in hospitalized patients
with COVID-19. These drugs mainly include antibiotics,
non-steroidal anti-inflammatory drugs (NSAIDs),
corticosteroids, glucocorticoids, monoclonal antibodies,
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antiviral agents, estrogens and anesthetic agents. To address
this issue, it is imperative to conduct additional rigorous
clinical investigations that compare the effectiveness of
different treatment approaches and medications on the
pancreas. This will help eliminate potential confounding
factors, establish more robust evidence connecting SARS-
CoV-2 infection and AP, and guide the appropriate
clinical utilization of drugs to minimize the risk of adverse
outcomes.

In addition, gender, age, comorbidities, and other
factors will also affect the results to a certain extent.
Based on Balani et al. (36), elderly patients receiving
multiple medications are at high risk for AP. In this
context, combining medications for chronic diseases with
COVID-19 treatment during hospitalization may result
in severe pancreatic damage due to the patient’s decreased
metabolism due to old age (33,36-38). Several risk factors
for COVID-19 have been discovered, including male
gender, age, hypertension, diabetes, obesity, chronic lung
illness, cardiac disease, liver disease, renal disease, and
neoplasms (39-42). COVID-19 patients combined with risk
factors may have more adverse outcomes (43-45).

Some limitations remain to be addressed in the future.
First, the heterogeneity across research on idiopathic
and unclear etiology remained significant when we did a
sensitivity analysis to eliminate the relevant studies. It was
speculated that this may be due to the limited number of
studies that were analyzed. More multicenter prospective
clinical studies are needed to prove the causal relationship
between COVID-19 and AP.

Second, it is impossible to prove that SARS-CoV-2 is
the sole factor causing AP since the influence of various
treatment measures on patient outcomes was not recorded
in the included investigations and some of the therapeutic
approaches may have aggravated the pancreatic damage.

To alleviate this problem, more high-quality clinical
studies comparing the efficacy of various treatment
modalities and drugs on the pancreas are needed to
eliminate this confounding variable, provide stronger
evidence linking SARS-CoV-2 infection and AP, and direct
the clinical application of drugs in order to lessen the
likelihood of adverse effects.

Third, several risk factors for COVID-19 have been
discovered, including male gender, age, hypertension,
diabetes, obesity, chronic lung illness, cardiac disease, liver
disease, renal disease, and neoplasms (39-42). COVID-19
patients combined with risk factors may have more adverse
outcomes (43-45). Therefore, as previously indicated, the
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research is influenced by the comorbidities of COVID-19
patients. The investigation conducted in the present study
did not completely examine comorbidities due to the
limited number of studies that specifically tested for them.
Additional research is required to investigate the influence
of comorbidities on the prognosis of individuals with
COVID-19.

The statistical analysis revealed that there was still a
high level of heterogeneity in the idiopathic and uncertain
etiology research, even after conducting a sensitivity analysis
to exclude relevant papers. The observed phenomenon could
be attributed to the restricted quantity of research subjected
to analysis. Due to insufficient evidence, further multicenter
prospective clinical investigations are required to establish
the causal association between COVID-19 and AP.

There are some guidelines on AP (46), as well as
COVID-19, but there is still a lack of relevant guidelines
and systematic treatment measures for COVID-19
complicated with AP. We anticipate the input of
authoritative professionals to develop pertinent guidelines
that might effectively guide clinical treatment.

In summary, it is important to note that the scope of
this study was limited to individuals diagnosed with AP.
Therefore, individuals with chronic pancreatitis with a prior
history of AP should prioritize self-preventive measures to
mitigate the risk of viral infections and adverse outcomes.

Conclusions

In conclusion, those diagnosed with COVID-19 confront
a higher susceptibility to the manifestation of severe illness
than those who do not contract the virus. Additional
research is required to validate or challenge the hypothesis
that the concurrent presence of SARS-CoV-2 infection may
contribute to an increased probability of adverse outcomes
in cases with AP.
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