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ABSTRACT

Introduction: There have been reports of the novel 
coronavirus (COVID-19) causing non-pulmonary 
manifestations ranging from neurological to 
gastrointestinal symptoms. Case Report: Here we 
present a case of a young patient who presented with 
epigastric pain, raised laboratory pancreatic lipase, and 
radiological evidence of peri-pancreatic necrosis. With 
history eliciting no identifiable risk factors for acute 
pancreatitis, the patient tested positive for COVID-19. 
Conclusion: Our case highlights a possible etiological 
link between COVID-19 and pancreatitis.
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INTRODUCTION

Our understanding of the pathogenesis of the novel 
coronavirus is evolving at an almost exponential rate, 
which is important considering the increasing number 
of cases and deaths worldwide. With existing literature 
already reporting atypical presentations of COVID-19, 
noteworthy non-pulmonary diagnoses including liver 
injury, myocarditis, and stroke [1–3], these cases 
further highlight the potential multi-systemic nature of 
COVID-19.

Acute pancreatitis is characterized by inflammation 
of the pancreas. Several mechanisms have been proposed 
for its pathogenesis including increasing pancreatic 
duct pressure through duct obstruction (stones) and 
trypsin activation leading to pancreatic auto-digestion 
[4]. In severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection, it is believed the expression of 
the spike (S) protein and its interaction with angiotensin-
converting enzyme-2 (ACE2) is implicated in the virus’s 
replication cycle [5]. Angiotensin-converting enzyme-2 is 
distributed across many tissues including the respiratory 
epithelium, kidneys, and the gastrointestinal (GI) 
tract. The presence of ACE2 protein in pancreatic cells 
may represent a potential link between COVID-19 and 
pancreatic injury [6].

CASE REPORT

A 24-year-old Romanian man with no reported medical 
history presented with a one-day history of sudden-onset, 
epigastric pain associated with nausea and vomiting. He 
denied any prodromal symptoms, including cough, fever, 
and dyspnoea, associated with COVID-19 [7]. Social 
history elicited the patient was a current smoker but 
did not consume alcohol. The patient denied taking any 
regular medications but mentioned of taking an over-the-
counter herbal remedy containing “Silymarin,” an extract 
from milk thistle, with antioxidant properties [8]. There 
was no family history of hepatobiliary disease.

Physical examination showed normal observation 
parameters. Abdominal examination revealed epigastric 
tenderness with no clinical signs of peritonitis. Remaining 
clinical examination was unremarkable.

Laboratory blood tests on admission revealed a raised 
hematocrit of 0.55 (0.40–0.50), white cell count of 8.4 × 
109/L (4.0–7.0 × 109/L), aminotransferase (AST) of 120 
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unit/L (0–40 unit/L), serum lipase of 380 unit/L (13–60 
unit/L), adjusted calcium of 2.31 mmol/L (2.20–2.60 
mmol/L), and C-reactive protein (CRP) of <1 mg/L (0–5 
mg/L). Serum triglycerides were slightly elevated at 4.13 
mmol/L (0–1.7 mmol/L). The remaining blood tests were 
within normal parameters. A lactate of 4.8 mmol/L (0–
1.5 mmol/L) was noted on the venous blood gas.

The admission chest radiograph showed no pleural 
effusion, pneumoperitoneum, or typical radiographic 
features seen with COVID-19 [9]. Although current UK 
guidance of acute pancreatitis discourages the use of 
early computerized tomography (CT) in the detection of 
pancreatitis [10], initial differential diagnoses including 
intra-abdominal pathology, namely viscus perforation, 
were important to rule out. Subsequently, a contrast-
enhanced CT scan of the abdomen was performed 
showing moderate ascites with peri-pancreatic fluid, fat 
stranding, and areas of peri-pancreatic necrosis (Figures 
1 and 2).

Within 48 hours of admission, the patient’s CRP rose 
significantly from <1 to 372 mg/L (peaking at 410 mg/L 
a further 24 hours later). Within this period, the patient 
developed an oxygen requirement and became markedly 
tachycardic at a rate of 140 beats per minute. Following 
a prompt clinical review of the patient, polymerase chain 
reaction (PCR) testing for coronavirus (SARS-COV-2) 
was performed, which was subsequently positive.

During the admission, the patient underwent further 
biochemical and radiological investigations to determine 
the cause of his pancreatitis. Serum immunoglobulins 
(e.g., IgG) and alpha-1 antitrypsin levels were within 
normal parameters. Ultrasound of the abdomen revealed 
a sonographically normal gallbladder with no gallstones 
and a normal caliber common bile duct.

Throughout admission the patient was managed 
conservatively with opioid analgesia, intravenous fluids, 
and oxygen therapy. With tight control of blood glucose 

between 3.8 and 5.8 mmol/L, the patient did not require a 
variable rate intravenous insulin infusion (VRIII). From a 
nutritional point of view, the patient was managed solely 
with intravenous fluid hydration for the first 96 hours 
prior to resuming an oral diet upon discharge. There 
were no signs of extra-pancreatic bacterial infection, with 
blood cultures showing no evidence of bacteremia, and 
thus the patient did not receive anti-microbial therapy 
during admission.

Repeat CT imaging of the abdomen prior to discharge 
revealed a slight increase in the moderate ascites, with 
peri-pancreatic fluid, fat stranding, and peri-pancreatic 
necrosis as before, but no evidence of parenchymal 
necrosis (Figure 3).

Figure 2: Moderate volume ascites secondary to the acute 
pancreatitis.

Figure 3: Early formation of more localized peri-pancreatic 
fluid collections three days later.

Figure 1: Heterogeneous pancreatic attenuation, with extensive 
peri-pancreatic fluid and fat-stranding in keeping with acute 
pancreatitis.
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The patient did not require invasive monitoring or 
intensive care support and subsequently was managed on 
a surgical ward throughout his hospital stay. The patient 
made a good recovery with a total length of stay of five days.

DISCUSSION

Biliary, pancreatic, and vascular pathology are among 
the most common etiologies for a patient presenting with 
acute epigastric pain. In our case, there were concerns 
that a raised lactate suggested critical illness [11] and 
possible intra-abdominal catastrophe, prompting urgent 
CT imaging,  which in turn showed acute pancreatitis 
complicated by peri-pancreatic necrosis.

Interestingly a recent case report was published of a 
patient with COVID-19 presenting with acute pancreatitis 
with no identifiable precipitating risk factors [12]. Up 
to 75% of cases of acute pancreatitis are due to either 
gallstones or alcohol [10]. In our patient case, there was 
no history of alcohol abuse or evidence of gallstones 
on ultrasonography. Upon evaluation of the patient’s 
marginally elevated serum triglycerides, it was deemed 
that they were not of clinical significance when compared 
to the acute pancreatic syndrome. Serum triglyceride 
levels are required to be above 11.2 mmol/L for a diagnosis 
of hypertriglyceridemia-induced acute pancreatitis to 
be considered [13]. Interestingly the patient was taking 
a Silymarin herbal of his own volition. It is commonly 
used by people in Southern Europe [8]. We do not think 
this is the cause of pancreatitis in our case. No causative 
link has been found between Silymarin and pancreatitis 
in the literature as far as we are aware. On the contrary 
several experimental animal studies have looked into the 
protective mechanism of the drug in pancreatic function 
and treating pancreatitis in mice [14, 15].

Although less common, an infectious etiology (viral 
infection) can also cause pancreatitis [10]. A drawback in 
our case is that we did not formally investigate viral causes, 
specifically mumps and Coxsackie infection. We felt there 
was no obvious clinical suspicion with no history of viral 
prodromal preceding admission. Other diagnoses to 
consider include autoimmune or hereditary pancreatitis, 
especially in such a young patient presenting with acute 
epigastric pain. The patient’s serum immunoglobulin G 
levels were normal with an absence of classic CT features 
one may see with autoimmune pancreatitis, making this 
etiology less likely [16]. With an absence of recurrent 
episodes of pancreatitis in his history concomitant with no 
history of pancreatitis in first degree relatives, a hereditary 
etiology is unlikely. However, with this patient being 
young, recurrent episodes of pancreatitis may occur in the 
future. In such cases, biopsy, radiographic evaluation, and 
genetic testing would be indicated [17, 18].

With an absence of respiratory symptoms and a 
normal admission chest radiograph, a diagnosis of 
COVID-19 was not initially considered. However, acute 
respiratory deterioration coupled with an increasing 

oxygen requirement led to nasopharyngeal swab testing 
for SARS-CoV-2, which was subsequently positive. 
Atypical presentation, in this case apparent sparing of 
the pulmonary system, made the diagnosis of COVID-19 
a difficult one. However, it is important to remember that 
patients can have normal chest radiography, particularly 
early in the disease process; sensitivity for positive 
findings have been reported as low as 69% in one study 
[9]. Furthermore, Jin et al. [19] found that up to 28% of 
COVID-19 patients presenting with GI-related complaints 
had no respiratory symptoms.

We read with interest a retrospective analysis by 
Lui et al. [6] looking into the expression of ACE2 in the 
normal pancreas and in 121 patients diagnosed with 
COVID-19. The study showed high expression of ACE2 
in the pancreas (e.g., the exocrine glands). In the patient 
cohort studied, a number of patients were found to have 
pancreatic injury (as defined by raised amylase/lipase 
and/or imaging alterations in the pancreas). The study 
proposed a potential mechanism of SARS-CoV-2 binding 
to ACE2 in the pancreas leading to pancreatic injury. 
This is further supported by a retrospective study from 
Wuhan [20] which found 17% of patients with COVID-19 
pneumonia were found to have pancreatic injury (based 
on pancreatic enzyme levels).

It is not entirely clear if the pathogenetic mechanisms 
rely on viral binding to ACE2 or alternatively whether 
a systemic inflammatory response (SIRS) in severe 
COVID-19 infection maybe the cause of pancreatic injury. 
We believe future work needs to address the expression 
of SARS-CoV-2 in the pancreas of affected individuals to 
better delineate the association with pancreatic injury. 
We also believe these studies need to (diagnostically) 
better define patients with “pancreatitis,” fulfilling the 
diagnostic criteria as laid out by the UK Working Party on 
acute pancreatitis [10]. Indeed, as stated by de-Madaria et 
al. “mild increases in blood levels of pancreatic enzymes 
can be explained by many factors other than pancreatic 
damage in patients with COVID-19” [21].

CONCLUSION

In the current global coronavirus pandemic, we are 
seeing increasing cases of non-pulmonary manifestations 
of the infection. Our case highlights how a diagnosis of 
acute pancreatitis should increasingly be considered in 
our list of differential diagnoses when seeing COVID-19 
patients (suspected or confirmed) presenting with 
epigastric pain to the Emergency Department. Could 
COVID-19 in the future be considered as a new etiological 
risk factor for pancreatitis?

ABBREVIATIONS

ACE2	 Angiotensin-converting enzyme-2 
AST	 Aspartate aminotransferase
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COVID-19	 COronaVIrus Disease 2019
CRP	 C-reactive protein
CT	 Computerized tomography
GI	 Gastrointestinal
IgG	 Immunoglobulin G
PCR	 Polymerase chain reaction
(S) protein	 Spike protein
SARS-CoV-2	� Severe acute respiratory syndrome 

coronavirus 2
SIRS	� Systemic inflammatory response 

syndrome
VRIII	� Variable rate intravenous insulin 

infusion
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