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Abstract

The pandemic coronavirus disease 2019 (COVID-19), an infectious 
disease caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), has led to a significant and dramatic worldwide 
increase in morbidity and mortality rates throughout the year 2020. 
Although most patients present with respiratory symptoms such as 
cough, fever and shortness of breath, gastrointestinal symptoms have 
increasingly been reported and recognized as a major element of pa-
tients’ presentation. It was found that angiotensin-converting enzyme 
2 receptors (the entry receptors for SARS-CoV-2) are expressed in the 
pancreas in addition to the lungs, kidneys and the rest of the gastro-
intestinal tract, which raises the hypothesis that COVID-19 can stand 
as an etiology for acute pancreatitis in certain circumstances. Here-
in, we present a case of a COVID-19 patient who presented to the 
emergency room with clinical, laboratory and radiological findings of 
acute pancreatitis several days after being diagnosed with COVID-19 
infection. He was admitted and treated conservatively. Several weeks 
following the initial episode, the patient developed a huge pancreatic 
pseudocyst, which was treated successfully with endoscopic cyst-
gastrostomy. To the best of our knowledge, following a meticulous 
review of the current English literature, this is the second case of pan-
creatic pseudocyst development following acute pancreatitis due to 
COVID-19 infection.
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Introduction

The novel coronavirus disease 2019 (COVID-19) pandemic 

poses a great challenge for public health services around the 
world, due to the fact that it spreads rapidly and causes a sig-
nificant increase in morbidity and mortality. This virus belongs 
to a family of single-stranded RNA viruses, which commonly 
produce respiratory symptoms such as cough, fever and short-
ness of breath [1]. Gastrointestinal, hepatic and pancreatic in-
volvement has been increasingly reported in several patients, 
including symptoms such as abdominal pain, diarrhea, nausea, 
vomiting or gastrointestinal hemorrhage [2]. Abnormal liver 
function tests and pancreatic enzymes levels were reported in a 
subset of patients with COVID-19 infection [3, 4]. The expres-
sion of angiotensin-converting enzyme 2 (ACE2) receptors in 
the pancreas raises the possibility of COVID-19-induced pan-
creatitis. Herein, we present a rare case of COVID-19-induced 
acute pancreatitis, complicated by a huge pseudocyst forma-
tion, in the absence of any known risk factors.

Case Report

Investigations

A 47-year-old healthy male patient presented to our emergency 
department complaining of severe upper abdominal pain of 4 
days duration. The pain lasted for 4 days, started abruptly, and 
was described as diffuse, and radiating to the back. He also 
suffered from nausea, recurrent vomiting, and reduced appe-
tite. Three days prior to his admission, he was diagnosed with 
COVID-19 infection by the reverse-transcription polymerase 
chain reaction (RT-PCR) assay method for severe acute respir-
atory syndrome coronavirus 2 (SARS-CoV-2) via throat swab. 
On physical examination upon his admission, the patient’s vi-
tal signs were within normal limits. An abdominal examination 
revealed upper abdominal diffuse tenderness with guarding. 
No abdominal mass was palpated. Digital rectal examination 
was normal.

Diagnosis

Complete blood count showed increased white blood cells of 
16,000 × 103/µL, with 12% bands. Liver and kidney function 
tests were within normal limits. Serum amylase level was 
2,708 U/L (normal range 25 - 125 U/L). Amylase level was 
also highly elevated in urine specimen. An upright abdominal 
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X-ray and chest X-ray postero-anterior view were normal. 
A contrast-enhanced computed tomography (CECT) scan 
of the abdomen and pelvis revealed edema of the pancreas, 
mainly at the head and body, with inflammatory changes in 
the pancreas and peripancreatic tissue, as well as ill-defined 

peripancreatic fluid (Fig. 1). Multiple subpleural nodules 
were seen on the lower lobes of bilateral lungs, suggestive of 
COVID-19 infection. The CT scan findings were consistent 
with acute pancreatitis grade D according to the CT severity 
index (CTSI) score.

The patient was admitted with a diagnosis of acute pan-
creatitis for conservative management by nil per os (NPO) and 
analgesics. A detailed workup failed to uncover the etiology 
for the acute pancreatitis. An abdominal ultrasound (USG) for 
hepatobiliary system was normal and serum calcium, triglyc-
erides and IgG4 levels were within normal limits. The patient 
negated any history of alcohol usage, recent binge drinking 
or a recent uptake of new medications. Following conserva-
tive management, the patient improved and was discharged on 
day 4 of his admission. A repeat RT-PCR for SARS-COV-2 via 
throat swab 10 days following discharge was negative.

Two weeks following his discharge, the patient was re-
admitted due to upper abdominal pain and fever. A repeat 
abdominopelvic CT scan revealed edematous pancreas, sur-
rounded by a multilocular fluid collection measuring 21 × 19 
cm, with a small amount of free intra-abdominal fluid (Fig. 
2). The patient was once again treated conservatively and dis-
charged home when oral intake was resumed on his third day 
of admission.

On an outpatient clinic follow-up, 3 weeks later, the pa-
tient complained of abdominal distension along with signifi-
cant increase of abdominal girth, with no nausea, vomiting or 
abdominal pain. An abdominopelvic CT scan showed a well-
circumscribed fluid collection in the lesser sac measuring 22 
× 12 cm, causing extrinsic pressure effect on the stomach and 
duodenum (Fig. 3). These findings were compatible with pan-
creatic pseudocyst development.

Treatment

Due to the aforementioned findings, the patient was treated 

Figure 1. An axial abdominopelvic computed tomography scan reveal-
ing an edematous pancreas with ill-defined peripancreatic fluid (arrow).

Figure 2. A coronal abdominopelvic computed tomography scan dem-
onstrating multilocular fluid collection around the pancreas (arrow).

Figure 3. An axial computed tomography scan of the upper abdomen 
showing a huge pancreatic pseudocyst, with pressure effect on the 
stomach and duodenum.
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by NPO, total parenteral nutrition (TPN) and endoscopic cyst-
gastrostomy, by which approximately 4 L of turbid fluid was 
aspirated (Fig. 4), and “Hotaxios Boston Lams” stent was in-
serted (Fig. 5), after which the patient’s abdominal distension 
decreased significantly, and he was discharged with a sched-
uled repeat CT scan within 3 weeks.

A repeated CT scan of the upper abdomen demonstrated 
significant improvement in the pancreatic pseudocyst size (4 × 
2.5 cm). Five weeks following the endoscopic stent insertion, 
the patient underwent a scheduled repeat upper endoscopy that 
revealed an exceedingly small cyst lumen, and the stent was 
extracted.

Follow-up and outcomes

On an outpatient clinic follow-up 2 weeks later, the patient was 
doing well with no gastrointestinal symptoms.

Discussion

Acute pancreatitis is a common medical reason for hospital 
admission. Worldwide, the most common cause for acute pan-
creatitis is gallstone disease, followed by alcohol consumption 
[5]. Our patient negated alcohol consumption and repeated 
abdominal USG did not reveal any gallbladder or bile duct 
stones. Other well-known etiologies of acute pancreatitis in-
clude hypertriglyceridemia, hypercalcemia, autoimmune dis-
ease and trauma, all of which were excluded in our case. Infec-
tious agents, especially viruses such as hepatitis A and mumps, 
can also infect the pancreas as reported previously [6]. There 
were no clinical nor laboratory findings to suggest such an in-

fection in our patient.
Pancreas injury, defined as high levels of amylase/lipase, 

was demonstrated in almost 17% of patients with COVID-19, 
according to Wang et al [4]. These findings were later ques-
tioned as amylase and lipase levels could be elevated due to 
other disease, such as gastroenteritis. Moreover, gastrointesti-
nal symptoms are eminent COVID-19 symptoms [7], and el-
evated pancreatic enzymes in COVID-19 patients may not be 
attributed to acute pancreatitis.

On the other hand, in a retrospective study by Inamadar et 
al [8], 32 out of 11,883 patients suffered acute pancreatitis, of 
which 69% were regarded as having an idiopathic etiology. In 
addition, Liu et al [9] found that the pancreas could be a tar-
get organ for COVID-19 infection, due to the fact that ACE2 
receptors are highly expressed in both the exocrine gland, as 
well as the islet cells of the pancreas, with an even higher con-
centration than in the lungs. ACE2 receptors act as a receptor 
for viral entry into the host cells. The previously mentioned 
findings make SARS-COV-2 a potential etiology for acute 
pancreatitis.

Although the exact pathogenesis for pancreatitis in SARS-
CoV-2 is still unclear, two mechanisms were suggested [2]: 
direct, by cytopathic effects, or indirect systemic inflammatory 
and immune-mediated cellular response.

Since introducing the hypothesis that COVID-19 infec-
tion can induce pancreatitis, several case reports suggesting 
COVID-19 as an etiology for acute pancreatitis were reported 
in the English literature during 2020, with a varying degree of 
severity [10-13].

Pancreatic pseudocyst as a complication of acute pancrea-
titis in COVID-19 patient was reported by Schepis et al [14], 
when he detected SARS-CoV-2 RNA in a pancreatic pseudo-
cyst fluid sample collected from a patient with SARS-CoV-
2-associated pneumonia and a pancreatic pseudocyst develop-
ing as a complication of acute edematous pancreatitis. In our 
case, a sample of the pseudocyst fluid was not sent for SARS-
CoV-2 RNA testing due to the fact that COVID-19 was not 
considered as an etiology during the workup.

Herein, we present the second case of pancreatic pseudo-
cyst as a potential complication of COVID-19-induced acute 

Figure 4. Turbid fluid aspirated before stent insertion.

Figure 5. An endoscopic stent insertion through the posterior stomach 
wall for cyst-gastrostomy.
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pancreatitis, treated successfully by means of endoscopic cyst-
gastrostomy.

Conclusion

This case report highlights the possibility of COVID-19 in-
fection as a potential cause for acute pancreatitis. RT-PCR of 
pseudocyst-aspirated sample for SARS-CoV-2 RNA detection 
is also important in patients who develop acute pancreatitis 
during COVID-19 infection.
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