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Abstract

COVID 19 infection is an ongoing pandemic that the world is facing currently. Though SARS-CoV2 infection mainly involves
the lungs, it is known to affect other organs like kidneys, brain, heart, endocrine organs and gastrointestinal system. It is
hypothesized that the ACE2 and transmembrane serine protease 2 which are expressed in the beta cells of the pancreas are
the entry receptors for the SARS-CoV-2 virus, thus causing pancreatitis. A retrospective review of clinical records at our
institution during the COVID 19 pandemic from 2019 to 2020 was carried out to find patients with COVID 19 infection pre-
senting with acute pancreatitis. Additionally, a review of literature was conducted about COVID 19 patients presenting with
pancreatitis in chronic kidney disease and renal transplantation recipients. Five patients with COVID 19 infection presented
with acute pancreatitis during the 2019-2020 pandemic period. All patients were males and mean age of the patients was
48 +20 years. Out of 5 patients, 3 were chronic kidney disease patients, 2 were renal transplantation recipients. COVID 19
infection was the cause of acute pancreatitis in all 5 cases. Out of 5, 1 patient had acute necrotizing pancreatitis and the rest
had mild to moderate severity pancreatitis. All patients recovered except the patient with acute necrotizing pancreatitis who
succumbed to the illness. One patient with chronic kidney disease became dialysis dependent post recovery from pancreatitis.
In all 5 patients, there was no correlation between the severity of COVID ARDS and the severity of pancreatitis. There was
no correlation between the severity of pancreatitis and the elevation of inflammatory markers. In patients presenting with
pancreatitis, we have to keep in mind COVID 19 infection along with other known aetiologies of acute pancreatitis.
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Introduction

SARS-CoV-2 though initially thought to involve only the
lungs was eventually found to involve other organs also.
There have been few case reports of COVID 19 infection-
induced pancreatitis [1, 2]. Treating chronic kidney disease
or renal transplantation recipients with COVID 19 infection
and pancreatitis can be challenging especially due to asso-
ciated comorbidities and impaired immunity. We present 5
patients with COVID 19 infection, who presented with acute
pancreatitis.
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Case report
Patients

A retrospective review of records at Manipal hospitals, Ban-
galore between May 2020 to June 2021 during the COVID
19 pandemic period was done to identify COVID 19 infected
patients presenting with acute pancreatitis. Five patients
were identified to have COVID 19 infection and pancreatitis.

Clinical cases
Patient A

A 42 year-old gentleman, with hypertension, end-stage renal
disease on maintenance hemodialysis presented to our unit
with a history of fever, headache and pain abdomen of 3 days
duration. His covid testing was positive through a naso-
pharyngeal swab, detected by real-time reverse transcription
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PCR. He was admitted in the isolation ward as per protocol.
At admission, his pulse rate was 90/min, BP- 120/80 mmHg,
saturation was 97% on room air. After admission, his HRCT
thorax done showed a few patchy ground-glass opacities and
organizing pneumonia with a CT severity score of 2/25. His
laboratory investigations showed raised amylase, lipase with
rise in inflammatory markers (Table 1). His CT abdomen
with contrast showed that the entire pancreas was mildly
bulky, particularly head and uncinate process. Mild peri-
pancreatic fat stranding and minimal peri-pancreatic fluid
with minimal ascites were present (Fig. 1). He was kept nil
per oral initially and he was resuscitated with IV fluids. For
COVID pneumonia, he was treated with i.v Remedesvir, i.v
antibiotics, nebulization and other supportive care. On day 5,
his pain abdomen reduced and he was allowed a liquid diet
which he tolerated well. He improved symptomatically and
was discharged after 10 days of hospitalization. At the time
of discharge from the hospital, his laboratory investigation
showed serum amylase-62 IU/L, serum lipase- 75 IU/L.

Patient B

A 71 year-old gentleman, with a medical history of hyper-
tension and chronic kidney disease due to primary membra-
nous nephropathy, with a nadir serum creatinine of 1.9 mg/
dl, presented to our unit with a history of fever, cough,
breathlessness and mild pain abdomen. His COVID test-
ing was positive. At admission, his pulse rate was 90/min,
BP-150/90 mmHg, Sp02- 88% on room air requiring 151 of
oxygen support through non-rebreathing mask. On exami-
nation, his abdomen was distended with guarding present
on palpation. He was admitted to the isolation ward as per
protocol. His laboratory investigations done showed raised
amylase, lipase levels with rise in inflammatory parameters
(Table 1). His HRCT thorax showed bilateral extensive con-
fluent peripheral and sub-pleural crazy paving opacity with

Fig.1 Axial cuts of contrast-enhanced CT abdomen of patient A
showing bulky pancreas

interstitial thickening in a non-segmental distribution involv-
ing both lungs, all lobes, with a CT severity score of 16/25
(Fig. 2). CT abdomen showed extensive peri-pancreatic fat
stranding and oedema extending along the para-renal fascia
bilaterally with no localised collection (Fig. 3). He was kept
nil per oral for 48 h and was treated with iv fluid resuscita-
tions and his pancreatitis was managed conservatively. For
his COVID ARDS, he was treated with i.v Remedesvir, i.v
antibiotics, i.v dexamethasone 6 mg once daily, nebulization
and other supportive care. His pain abdomen subsided after
4 days of admission and he was started orally which he toler-
ated well. His repeat enzymes done on day 4 of admission
showed serum amylase- 78 IU/L, serum lipase- 79 TU/L.
On day 6 of admission, his saturation dropped to 80% on
room air with increase in oxygen requirement, so his steroids

Table 1 Laboratory

. . . At admission Patient A Patient B Patient C Patient D Patient E

investigations of all the patients

at admission Haemoglobin (g/dl) 9 11.6 9.1 8.4 135
WBC count (cells/mm?) 10,560 6190 6220 5880 4620
Platelet count (cells/mm?) 226,000 197,000 119,000 110,000 188,000
Serum creatinine (mg/dl) 7.8 2.8 9.5 3.8 1.3
Serum amylase (IU/L) 136 93 139 204 834
Serum lipase (IU/L) 119 143 178 185 2851
Serum albumin (g/dl) 3.9 2.1 34 34 4.1
Serum AST/ ALT (IU/L) 15/69 107/55 21/15 14/16 23/24
Serum calcium (mg/dl) 9.3 6.7 9 7.8 6.5
IL6 (pg/ml) 329 78.1 56.5 8.1 10.7
CRP (mg/L) 441 28.3 49.1 40.8 1.7
Serum ferritin (ng/ml) 1015 2337 1073 2055 117.3
D dimer (mg/L) 8.85 0.19 1.04 0.6 0.05

@ Springer



828

Clinical Journal of Gastroenterology (2022) 15:826-833

Fig.2 Axial cut of HRCT thorax of patient B suggestive of extensive
crazy paving opacities

Fig.3 Axial cut of plain CT abdomen of patient B suggestive of peri-
pancreatic fat stranding

were increased to i.v methylprednisolone 40 mg once daily.
His serum creatinine worsened gradually from 2.8 mg/dl at
admission to 5.9 mg/dl on day 6 of admission with the devel-
opment of uremic symptoms needing initiation of hemodial-
ysis through a temporary dialysis catheter. He required a few
sessions of dialysis due to acute on chronic kidney disease
following which his dialysis was stopped. His steroids were
gradually tapered and stopped. He improved symptomati-
cally but continued to require 21 of oxygen support. Since
he continued to require oxygen support, his repeat HRCT
thorax was done on day 20 of admission, which showed mild
bronchiectasis and small cystic spaces in both lungs. He was
discharged on home oxygen support of 2 I/min on day 32 of
admission.

@ Springer

Patient C

A 63 year-old male with a medical history of diabetes
mellitus, hypertension, ischemic heart disease, diabetic
nephropathy, chronic kidney disease- stage 5 not on dialysis
had a baseline creatinine of 6 mg/dl. He presented to the
emergency unit with complaints of fever, cough, breathless-
ness, pain abdomen and multiple episodes of vomiting since
5 days. On examination- his oxygen saturation on room air
was low—90%, requiring oxygen support. His pulse rate
was 110/min, BP- 130/80 mmHg. His COVID testing was
positive, so he was admitted to the isolation ICU. His labo-
ratory investigations done showed BUN-67 mg/dl, serum
creatinine-9.5 mg/dl, serum potassium-6 mmol/L, serum
bicarbonate- 16 mmol/L. His HRCT thorax done showed
multiple areas of ground-glass opacities noted in all lobes
of both lungs predominantly in peripheral and peri-broncho
vascular distribution with CT severity of 18/25 (Fig. 4). CT
abdomen showed mild perinephric fat stranding. Because of
pain abdomen and persistent vomiting episodes, he was kept
nil per oral and resuscitated with I'V fluids. For his COVID
ARDS, he was treated with IV antibiotics, IV Remedesvir 5
doses, IV dexamethasone 6 mg and supportive care. In view
of high serum creatinine and high potassium levels, he was
initiated on hemodialysis. His pain abdomen reduced by the
next day and he was started with oral feeds which he toler-
ated well. His laboratory tests done on day 5 of admission
showed serum amylase-62 IU/L, lipase-53 IU/L. His oxygen
saturation improved gradually and his oxygen support was
tapered and stopped by day 10. He became dialysis depend-
ent and was continued on dialysis after discharge from the
hospital.

Fig.4 Axial cut of HRCT thorax of patient C showing bilateral
extensive ground glassing
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Patient D

A 36 year-old gentleman with a medical history of hyper-
tension, live related renal transplantation done in 2019 with
native kidney disease being chronic interstitial nephritis had
a nadir serum creatinine of 3.1 mg/dl. His immunosuppres-
sion comprised of mycophenolate mofetil and prednisolone.
He presented to our unit with fever, cough, persistent vomit-
ing and pain abdomen. His COVID testing was positive. At
admission, his pulse rate was 80/min, BP- 120/90 mmHg,
Sp02- 95% on room air. On examination- he had tenderness
in the umbilical region, but there was no guarding or rigidity
of the abdomen. He was admitted to the isolation ward as
per the protocol. His laboratory investigations done showed
raised amylase and lipase levels (Table 1). His HRCT thorax
done showed bilateral sub-pleural ground glassing with CT
severity of 6/25. CT abdomen showed evidence of acute pan-
creatitis. He was kept nil per oral because of pain abdomen
with repeated episodes of vomiting and was resuscitated
with IV fluids. For COVID ARDS, he was treated with IV
Remedesvir, IV antibiotics, nebulization and other support-
ive care. His mycophenolate mofetil was stopped temporar-
ily due to infection, his prednisolone was stopped and IV
Dexamethasone 6 mg once daily dose was added. He was
treated conservatively for pancreatitis, and he was sympto-
matically better by day 4 of admission and he was started
on oral feeds which he tolerated well. His serum lipase was
124 TU/L on day 7 of admission.

Patient E

A 28 year-old gentleman, had a live-related renal transplan-
tation in 2014 with his mother as a kidney donor. His native
kidney disease was Alport’s syndrome. His nadir creatinine
was 1.1 mg/dl. He presented to our unit, with a history of
fever, cough, persistent pain abdomen and multiple episodes
of vomiting of 5 days duration. At admission, his pulse rate
was 100/min, BP- 110/80 mmHg, SpO2 was 98% on room
air. On examination of his abdomen- he had severe tender-
ness in the umbilical region with guarding and rigidity.
His COVID testing was positive. He was admitted to the
isolation ward as per protocol. His laboratory investigation
showed raised inflammatory markers and raised amylase,
lipase levels (Table 1). After admission, his HRCT thorax
showed bilateral small areas of alveolitis typical for SARS
Cov 2 pneumonia. Contrast-enhanced CT abdomen showed
that most of the pancreas was non-enhancing, except pancre-
atic tissue in the head uncinate process and distal tail region.
There was also a significant interval increase in the peri-
pancreatic, retroperitoneal, omental fat stranding. A focal
thrombus was seen in the main trunk of the superior mesen-
teric vein for a length of 16 mm causing severe narrowing
of caliber (S1). He was kept nil per oral and resuscitated

with IV fluids. For COVID ARDS, he was treated with 1.v
Remedesvir, i.v Piperacillin Tazobactum, nebulization and
supportive care. His serum calcium was low, so i.v calcium
correction was given. Mycophenolate mofetil was stopped
due to infection, prednisolone was changed to i.v dexametha-
sone, tacrolimus was stopped since the patient was NPO
and i.v cyclosporine was added. i.v Enoxaparin was given
since his CT abdomen was suggestive of SMV thrombo-
sis and also keeping in mind the coagulopathy associated
with COVID infection. Gastroenterology team opinion was
sought and was advised continuation of i.v fluid resusci-
tation, antibiotics and supportive care. His pain abdomen
persisted and on day 14 he had spikes of fever with raise
in WBC counts. Repeat contrast-enhanced CT showed that
the entire pancreas was necrotic sparing part of the head
and tail. Extensive peri-pancreatic oedema with fat strand-
ing, necrosis in the mesenteric fat and moderate ascites was
present (S2). In view of fever spikes and increasing WBC
counts, he was shifted to ICU for further care. His repeat
blood cultures were sterile. His antibiotics were escalated
to i.v Meropenem after discussing with microbiologists. On
day 15, he developed hypotension requiring inotropes and
his general health deteriorated. He developed multi-organ
dysfunction and refractory shock. He succumbed to illness
on day 15 of illness.

Discussion

COVID 19 infection, first detected in Wuhan, China is
highly variable in its presentation. Though initially thought
to involve only the lungs, eventually it was realized that the
virus affects other organs like the heart, kidney, gastrointes-
tinal system and pancreas [3]. Glycosylated-spike (S) protein
expressed by the virus, binds to the ACE2 receptor, leading
to cell invasion. A recent study has shown that upto 40%
of patients affected with COVID-19 infection present with
gastrointestinal symptoms [4]. A study from Wuhan, China
showed that out of 52 patients suffering from COVID 19
infection, 17% of patients had pancreatic injury [5]. SARS-
CoV-2 can manifest as pancreatitis in 32.5% of critically ill
patients and with raised amylase, lipase levels in 7.5%-17%
of the patients [6].

COVID 19 infection and renal impairment

Chronic kidney disease and renal transplantation recipi-
ents are at increased risk of severe COVID infection due to
associated comorbidities and impaired immunity [7, 8]. The
exact effect of COVID 19 infection on CKD and renal trans-
plantation recipients is not fully understood and need further
studies in the future. Renal dysfunction due to COVID 19
is multifactorial. COVID 19 can lead to acute kidney injury
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(AKI), glomerular diseases, tubulo-interstitial disease or
renal vascular dysfunction.

AKI—AKI has been documented among COVID 19
infected recipients due to various reasons. AKI due to fluid
depletion, hypotension-induced acute tubular necrosis or
ischemic nephropathy, acute interstitial nephritis (due to
COVID 19 infection or antivirals/ antibiotics employed),
complement or cytokine-mediated injury have all been
reported so far. Rhabdomyolysis-induced cast nephropathy
and COVID 19-induced autoimmune haemolytic anaemia
producing hemoglobinuria are two further possible causes
of AKI.

There has been various hypothesis for AKI in COVID
19 infected patients. The cytopathic effect of COVID 19
infection on kidneys is thought to be caused by increased
ACE?2 expression on podocytes, proximal tubular cells, and
bladder cells. The activation of Toll-like receptors (TLR)
by ACE2 results in increased production of cytokines and
chemokines such as IL-6, TNF-alpha, and others leading to
renal injury. Higher levels of FGF2 and Smad7 have been
linked to renal cell apoptosis in COVID 19 infected patients,
but more research is needed to confirm this. In COVID 19
infected patients, male gender, advanced age, diabetes,
underlying cardiovascular disease, hypertension, low base-
line glomerular filtration rate, obesity, and hypotension are
all independent risk factors for AKI [9, 10].

Glomerular disease—COVID 19 can aggravate infection
in patients on immunosuppressive medicines and worsen
renal function in patients with underlying glomerular
disease.

In patients of African descent with the APOL1 genotype,
COVID 19 has been associated with collapsing focal seg-
mental glomerulonephritis (FSGS). COVID 19 has been
linked to IgA nephropathy, anti-GBM disease, and ANCA
vasculitis in some patients. In few cases, the COVID vac-
cine has been observed to promote relapse of underlying
glomerular disease in persons who had been in remission
previously [11, 12].

Tubulointerstitial diseases—COVID 19 can lead to acute
tubular necrosis, acute interstitial nephritis, acute cortical
necrosis, etc. In patients with pre-existing chronic interstitial
nephritis, it can cause further worsening of renal functions.

Vascular lesion—COVID 19 can induce thrombotic
microangiopathy, which can be triggered by hypercoagu-
lability, microthrombi formation, persistent inflammation,
cytokines, endothelial injury, and activation of the alterna-
tive complement pathway, etc.

End-stage kidney disease (ESKD)—Due to their immu-
nocompromised state and accompanying comorbidities,
ESKD patients are at a higher risk of contracting COVID
infection. ESKD patients have a higher incidence of severe
disease, need for mechanical ventilation, and mortality when
compared to the general population.

@ Springer

Renal transplant recipients—Many studies, including
Nair et al., Banerjee et al., and Elhadedy et al. [13—15], have
reported severe COVID infection in renal transplant recipi-
ents. Additionally, managing immunosuppressive medica-
tions in these patients during infection is difficult. Those
with the mild disease rarely require immunosuppression
dose adjustments, whereas patients with moderate to severe
disease require immunosuppressive medicine modifications.
Antimetabolites/anti-proliferative medications are frequently
withheld briefly or their dose is lowered, whereas calcineu-
rin inhibitors are usually continued. Steroids are continued,
and if necessary, the dose is raised. The risk of rejection
must be considered while changing immunosuppressive
medicines. The general consensus says that renal transplan-
tation patients are at increased risk of COVID 19 infection
due to their impaired immunity state. A study conducted in
2020, with a cohort of 36 renal transplant recipients infected
with COVID 19 showed that patients with renal transplanta-
tion have a more rapid clinical progression and high mortal-
ity rate [16, 17].

Pancreatitis in patients with renal impairment

Avram et al. identified significant pancreatic pathology in
56% of uremic patients on hemodialysis, compared to 11.8%
in those without renal insufficiency, in a study of 21 uremic
patients on hemodialysis [18]. Patients on peritoneal dialysis
have a higher rate of pancreatitis and its related morbid-
ity than those on hemodialysis [19]. It can be caused by
peritoneal dialysate's low pH, hypertonicity, and elevated
glucose concentrations, or in patients who have had multiple
episodes of peritonitis [20]. Kroner et al. discovered that
hypercalcemia was the most common cause of acute pan-
creatitis among CKD-5 patients, independent of whether or
not they needed dialysis, and that viral infections were the
most common cause of acute pancreatitis among renal trans-
plant recipients, followed by drugs. Furthermore, compared
to the non-CKD group, CKD and transplant patients had
higher associated morbidity and mortality [21].

Pathophysiology of acute pancreatitis in CKD

Acute pancreatitis in patients with chronic kidney disease is
complex. Uremia, hypercalcemia with secondary hyperpar-
athyroidism, and contrast agents are the usual causes. The
pancreas is harmed by decreased renal clearance of gastro-
intestinal hormones such as glucagon, cholecystokinin, and
gastric inhibitory peptide. In addition to the foregoing, dialy-
sis patients face additional risks, such as hypotension dur-
ing hemodialysis, which can lead to ischemia-reperfusion
injury. Repeated peritonitis episodes put peritoneal dialysis
patients at risk, and peritoneal dialysis fluid components
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including calcium and glucose predispose them to pancrea-
titis [22].

Pathophysiology of acute pancreatitis in renal
transplant recipients

The immunosuppressive drugs including steroids, cal-
cineurin inhibitors, mTOR inhibitors, and antiproliferative
therapies like azathioprine are all risk factors for pancrea-
titis. Because renal transplant recipients are immunocom-
promised, they are more vulnerable to viral infections such
as CMV, EBYV, and varicella zoster, which can cause viral
pancreatitis [23]. Other variables, such as hyperglycemia
and hypertriglyceridemia, might cause pancreatitis in kidney
transplant recipients.

Hence, treating renal impairment patients with COVID
19 infection is challenging, more so if they have pulmonary
and extra pulmonary manifestations of COVID 19 infec-
tion. Our 5 patients presented to the Nephrology unit with
symptoms suggestive of pancreatitis which was later proven
by laboratory tests like serum amylase and lipase or through
radiological modality like CT abdomen. All 5 patients were
male and mean age was 48 +20 years. All 5 patients were
tested positive for COVID infection through a nasopharyn-
geal swab, detected by real-time reverse transcription PCR.
In all 5 patients, there was no history of alcohol consump-
tion, hypertriglyceridemia, history of any drug intake other
than their regular prescribed medication for their comor-
bidities. None of the patients had a history of diabetes mel-
litus and their sugars were within normal limits. All of the
patients' biliary enzymes, including GGT, were normal. On
ultrasound or CT scans of the abdomen, no gall stones were
found in any of the patients. Patients A—D had no EUS or
MRCP done because there was no suspicion of biliary pan-
creatitis, however patient E had an MRCP, which was nor-
mal with no signs of CBD stone.

Of the 5 patients, 2 patients had chronic kidney disease,
1 patient had end-stage renal disease, 2 patients were post-
renal transplantation on immunosuppressive drugs. All 5
patients presented with fever, pain abdomen and vomiting.
According to the revised Atlanta classification, for the diag-
nosis of acute pancreatitis, at least 2 of the following are
needed- pain abdomen suggestive of pancreatitis, raised
amylase and lipase levels more than 3 times the normal lev-
els or imaging findings suggestive of acute pancreatitis [24].
All 5 patients fulfilled the Atlanta criteria of acute pancrea-
titis. While 4 patients had mild pancreatitis, 1 patient had
acute necrotizing pancreatitis (Table 2). COVID 19 induced
pancreatitis on imaging usually shows features like increased
bulkiness, increased peripancreatic fluid and edema, peri-
pancreatic streaking, and severe cases show evidence of
pancreatic necrosis, as described by studies such as Ahmet
et al. and Naren et al. [25, 26]. Even all our patients had

similar features on imaging with 1 patient having features of
necrotizing pancreatitis. On imaging, autoimmune pancrea-
titis can include pancreatic duct or biliary duct dilatations or
strictures, as well as peripancreatic lymph node enlargement,
which our patients did not exhibit.

In our patients, lung CT severity score did not correlate
with the severity of pancreatitis (Table 2). D dimer levels
or inflammatory marker levels did not correlate with the
severity of COVID ARDS or the severity of pancreatitis
in our patients. The patient with SMV and splenic vein
thrombosis did not have raised D dimer levels. 1 patient
with CKD-stage 5 progressed to end-stage renal disease after
recovery from pancreatitis, requiring maintenance dialysis. 1
patient with acute necrotizing pancreatitis succumbed to ill-
ness. Proteolytic enzyme inhibitors such as nafamostat were
not used in any of our patients.

The patient with acute necrotizing pancreatitis developed
septic shock and succumbed to illness. Necrotizing pancrea-
titis is associated with high morbidity and mortality [27].
His CT abdomen showed SMV and splenic vein thrombosis
which can occur as a complication of pancreatitis due to
the inflammatory process [28]. Various studies have shown
that early necrosectomy is associated with high mortality
compared to conservative treatment in patients with acute
necrotizing pancreatitis. A study compared patients with
severe necrotizing pancreatitis treated with late necrosec-
tomy after 12 days versus early necrosectomy. The study
showed high mortality in patients with early necrosectomy
(56% in early necrosectomy versus 27% in patients with late
necrosectomy) [29]. Our patient with necrotizing pancreati-
tis was treated with I'V fluid resuscitation, pain management,
nutritional support, iv antibiotics. He developed sepsis, mul-
tiorgan dysfunction and succumbed to illness.

In both our renal transplantation patients, mycophenolate
mofetil was temporarily stopped due to on-going infection.
In patient with necrotizing pancreatitis, since he was kept
nil per oral, his oral tacrolimus was stopped and i.v cyclo-
sporine was added. The choice of calcineurin inhibitor, an
integral part of renal transplant immunosuppression, may
also play a role in COVID 19 infection treatment. Cyclo-
sporine A is hypothesized to have an inhibitory effect on
coronavirus invitro due to its action on cyclophilin A and
B [30, 31].

Conclusion

Treating COVID 19 infection is challenging when it pre-
sents with both pulmonary and extra-pulmonary symptoms.
Patients with chronic kidney disease or renal transplantation
can present with severe COVID infection. Through this case
series, we emphasize that COVID 19 infection can present
as pancreatitis and hence, it should be suspected in patients
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presenting with pain abdomen or other symptoms suggestive
of pancreatitis.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12328-022-01633-5.
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