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Introduction

On 31 December 2019, a group of patients with pneumonia of
unknown cause was reported in Wuhan City, Hubei Province,
China. The etiology was identified as severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), and the disease was
named 2019 novel coronavirus (nCoV) pneumonia, which was
later renamed as coronavirus disease 2019 (COVID-19). Due to
its rapid spreading outside China, involving 114 countries world-
wide, the World Health Organization (WHO) declared COVID-19
a pandemic on 11 March 2020.'

Initially, physicians recognized respiratory symptoms and
signs as the sole clinical manifestations in COVID-19 patients,
but recent mounting evidence showed that clinical presentations
might be expanding beyond the typical presentation. These
include skin, neurologic, ophthalmologic, cardiovascular, gastro-
intestinal, hepatic, and hematologic manifestations.’~> Pancreatic
clinical presentation has also been reported by several authors.%™8
Here, we will further discuss and review the suggested pancreatic
involvement in COVID-19 patients.

The phenomenon of increased serum
amylase and/or lipase in COVID-19
patients

Emerging data revealed increased serum amylase and/or lipase in
COVID-19 patients. Liu et al.® studied 121 laboratory-confirmed
COVID-19 patients in Wuhan, China. They reported that one

Coronavirus disease 2019 (COVID-19) is a novel disorder caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2). Although it mainly affects the respiratory
system, the pancreas could also become the virus’ target. The issue regarding pancreatic
involvement in COVID-19 has been raised by several researchers. They found increased
serum amylase and/or lipase in COVID-19 patients, which suggested pancreatic injury.
We aimed to critically review the evidence to provide insights and to answer the very
question of the possibility of pancreatic injury. Current evidence shows that increased
amylase and/or lipase is not necessarily a pancreatic injury in COVID-19 patients. Those
increased enzymes might also be found in other clinical conditions.

patient (1.85%) from 54 mild cases had increased serum amylase
and lipase. Twelve patients of 67 (17.91%) severe cases had
increased serum amylase, and 11 of 67 (16.41%) severe cases
had increased serum lipase. In a radiologic study, there were only
5 of 67 severe patients (7.46%) who had focal swelling of the
pancreas or dilatation of the pancreatic duct. There were no
patients with pancreatic necrosis.®

Liu er al® also proposed the hypothesis of SARS-CoV-
2-induced pancreatic injury. They explored RNA sequencing data
from the Genotype Tissue Expression (GTEx) database to inves-
tigate the expression of angiotensin converting enzyme
2 (ACE-2) receptors in normal human pancreas. Those receptors
are recognized as the entry point of SARS-CoV-2 into human
cells. They discovered that ACE-2 receptors are found in both
pancreatic exocrine and endocrine tissues. Hikmet er al.’ per-
formed an immunohistochemistry examination of human tissues,
and they were able to show ACE-2 protein expression in human
cells, including pancreas. They demonstrated that the expression
of ACE-2 protein in pancreas was 1.6 NX (NX is the consensus
normalized expression). For comparison, the expression of
ACE-2 protein in the small intestines was high (122 NX). These
findings suggested the possibility of a pathophysiologic mecha-
nism of SARS-CoV-2-induced pancreatic injury. However, fur-
ther studies are needed to confirm the postulation.

Another study by Wang er al” from Wuhan, China,
focused on 52 COVID-19 pneumonia patients, and they found
increased serum amylase and/or lipase in 9 subjects (17.3%). In
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Table 1 Comparison of demographic and clinical characteristic of COVID-19 patients with increased serum amylase and/or lipase among three

studies®®

Liu et al® (n = 121; 13 patients with
increased serum amylase and/or

Wang et al.’” (n = 52; 9 patients
with increased serum amylase and/

McNabb-Baltar et al® (n = 71; 9
patients with increased serum

lipase) or lipase) lipase)
Demographic
Age (year) (£SD) 44 in nonsevere and 62 (53-69) in 55 + 15 62.4 + 154
severe typet
Gender: female (%) 1 (7.7) in nonsevere and 6 (46.1) in 3(33.3) 5 (55.6)
severe type
Gl symptoms
Nausea Not available Not available 5 (55.6)
Anorexia Not available 1(11) 6 (66.7)
Abdominal discomfort Not available Not available 3(33.3)
Diarrhea 2 (15.3) 1(11) 5 (55.6)
Laboratory findings
Serum lipase (U/L) 56 in nonsevere and 31(24-48) in 71 £ 34% 151.8 + 148.4
Serum amylase (U/L) severe type 115 + 25% Not available
Creatinine (mg/dL) 76 in nonsevere and 62 (59-121) in 1.09 £+ 0.39% 1.48 + 1.00
ALT (IU/L) severe type 49 + 51% Not available
AST (IU/L) 0.43 in nonsevere and 0.6 (0.48- b2 4+ 28% Not available

0.79) in severe type
45 in nonsevere and 31 (20-78) in
severe type
37 in nonsevere and 34 (31-51) in
severe type
Normal: 8 (3.62%)
Enlargement/dilation: 5 (4.13%)§

Radiologic findings

No radiologic examinations were

Only three patients with
hyperlipasemia underwent
abdominal CT imaging. They did
not meet the criteria for
pancreatitis

performed in this study

"Age in Liu’s study was presented as median with youngest and oldest age, while in other studies, age was presented in mean and SD.
*The data were collected in COVID-19 patients with increased serum amylase andjor lipase.

SIn Liu et al.’s study, only 13 patients underwent imaging evaluation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; COVID-19, coronavirus disease 2019; CT, computed tomography; Gl, gastrointesti-

nal; SD, standard deviation.

those nine patients, the mean value of amylase (normal value 0-90
unit/L)) was 115 4 25 unit/liter and of lipase (normal value 0-70
unit/L) was 71 4 34 unit/L. The mean value of creatinine (normal
value 0.7-1.2 mg/dL) in those nine patients was 1.1 & 0.4 mg/dL,
whereas the mean value of creatinine in other patients (without
increased amylase and/or lipase) was 0.7 £ 0.2 mg/dL. The
authors did not provide data of clinical manifestations, such as
abdominal pain, nor the imaging modalities.

McNabb-Baltar et al.® from Massachusetts, USA, reported
hyperlipasemia in 9 patients (12.7%) from a total of 71 patients
with confirmed COVID-19. The mean value of lipase was
151.8 U/L + 148.4 U/L on hospital admission. Two subjects
(2.8%) had a lipase value over than three times the upper limit of
normal (>180 U/L) without clinical symptoms of acute pancreati-
tis. Digestive symptoms were found among those nine patients,
including anorexia in six (66.7%) patients, nausea in five
(55.6%) patients, diarrhea in five (55.6%) patients, and abdomi-
nal discomfort in three (33.3%) patients. Three patients under-
went an abdominal computed tomography (CT) scan. In the first
patient with Crohn’s disease, the abdominal CT scan showed
inflammation in ileocolonic anastomosis. The second patients
had mild fat stranding around the pancreas and gallbladder

without signs of pancreatitis. The third patient had a normal
abdominal CT scan.® The authors did not report the serum amy-
lase value. The comparison of those three studies is provided in
Table 1.

Barlass et al.'® from Chicago, USA, studied 294 admitted
COVID-19 patients, and 83 of them were checked for serum
lipase. As many as 14 from those 83 patients (16.8%) had
increased serum lipase over three times the upper limit normal
(ULN). With regard to ICU admission, 32.8% patients with
serum lipase level lower than three times the ULN (group 1)
were admitted compared to a much higher 92.9% patients with
serum lipase over three times the ULN (group 2), and the differ-
ence was significant (P <0.001). We also found that 23.5%
patients in group 1 were intubated compared to the much higher
78.6% in group 2 (P = 0.0002).

Increased serum amylase and/or lipase in
COVID-19: Critical point of view

Those three studies should be interpreted cautiously, mainly
because increased serum amylase and/or lipase are not exclusive
indicators of pancreatic injury.!" We acknowledge that serum
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amylase and/or lipase is the end result of equilibrium between its
synthesis and clearance from the blood. Amylase is formed by the
pancreas and salivary glands. Consequently, elevated serum amy-
lase might be caused by not only pancreatic injury or inflammation
but also salivary gland diseases. Chen et al.'”> demonstrated
4 patients with positive SARS-CoV-2 RNA based on saliva
among 31 COVID-19 patients. They obtained the saliva specimen
from the orificium of the salivary glands. These facts suggest that
SARS-CoV-2 might infect the salivary glands and might cause
hyperamylasemia, as found in Liu e al.® and Wang er al.” study.

Furthermore, hyperamylasemia can be identified in other
conditions such as alcoholism, lactic acidosis, anorexia nervosa,
amylase-producing tumor, bowel infarction, bowel perforation,
and diarrhea. Patients diagnosed with COVID-19 may present
with acidosis and diarrhea, thus causing elevated serum amylase.
Diarrhea or intestinal inflammation increases the absorption of
amylase and lipase in the bowel lumen, with further absorption
into blood. Amylase is cleared by the reticuloendothelial system
(RES) and kidney.""'* It explains that hyperamylasemia can be
found in kidney injury due to its reduced excretion.

The hypothesis that hyperamylasemia was not always asso-
ciated with pancreatic injury was shown in Wang et al.”’s study.
They reported that all nine COVID-19 patients with pancreatic
injury (increased serum amylase) had significantly increased creati-
nine level compared to COVID-19 patients without pancreatic
injury. In addition, one patient with hyperamylasemia had diar-
thea.” As described previously, renal impairment and diarrhea are
two contributing factors of the elevated serum amylase value. Cur-
rently, there are no studies evaluating serum pancreatic-type amy-
lase levels in COVID-19 patients.

Lipase is synthesized by the pancreas and excreted by the
kidney. Elevated serum lipase level could be seen in kidney diseases
due to decreased lipase excretion. Serum lipase can be increased
when the patient experiences diarrhea or bowel inflammation.'! In
Wang et al’s study, diarrhea and impaired kidney function were
found to be higher in the elevated lipase group compared to the nor-
mal group.” In McNabb-Baltar et al.’s study, lipase was increased
in 12.7% of patients, but there were no symptoms and signs of
acute pancreatitis. In one patient, the elevated serum lipase might be
caused by the ileocolonic anastomosis inflammation.®

Novel insights were provided by Barlass er al.'” They studied
the serum lipase level and found that elevated serum lipase level
was significantly related to the rate of ICU admission and intubation.
However, it should be noted that increased lipase can be discovered
in critically ill patients due to possible pancreatic hypoperfusion and
not necessarily acute pancreatitis. They did not perform an abdomi-
nal CT scan to confirm acute pancreatitis in those patients. The
severity of acute pancreatitis should be determined by the informa-
tion obtained from the CT scan and not by serum amylase because
the previous reports have shown that there was no correlation
between serum amylase level and the severity of pancreatitis.

Conclusion

For now, we conclude that increased amylase and/or lipase is not
necessarily an indicator of pancreatic injury in COVID-19
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patients. Those increased enzymes might be found in other clini-
cal conditions. In the future, studies should be conducted to con-
firm the presence of pancreatic injury or clinically relevant
pancreatitis in COVID-19 patients. More data, such as clinical
symptoms, and imaging modalities, such as abdominal contrast-
enhanced CT scan, are required to evaluate the specific pancre-
atic inflammation in COVID-19 patients.
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