Received: 23 June 2022 Revised: 24 August 2022 Accepted: 4 October 2022

DOI: 10.1002/ccr3.6465

CASE REPORT

Clinical Case Reports e WILEY

COVID-19 treatment: A potential cause of acute pancreatitis
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1 | INTRODUCTION

The novel RNA coronavirus responsible for the coronavi-
rus disease-19 (COVID-19) pandemic has much impacted
people’s health all over the world. The clinical manifesta-
tions of COVID-19 are variable, ranging from asymptom-
atic cases to severe respiratory affection. Also, COVID-19
and its treatment were found to induce or exacerbate
other diseases."

Remdesivir (GS-5734), an inhibitor of the viral RNA-
dependent, was identified as a promising therapeutic
candidate for COVID-19 because of its ability to inhibit
SARS-CoV-2 in vitro and to reduce lung viral load and
lung damage.”

Patients with COVID-19 are characterized by hav-
ing elevated serum triglycerides level which is known to
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Remdesivir can precipitate fatal acute necrotizing pancreatitis especially in pa-
tients who previously suffer from hypertriglyceridemia.

COVID-19, hypertriglyceridemia, pancreatitis, remdesivir

be associated with a poor prognosis. Patients with low
COVID-19 positive-to-negative transmission were found
to have higher serum triglycerides, which can be a sign
of severity.?

We demonstrate 2 cases who suffered from hyper-
triglyceridemia and acute pancreatitis after receiving
Remdesivir during the treatment of COVID-19 infection.

2 | CASE PRESENTATION

2.1 | Caseone

A 35-year-old Indian male patient presented to the emer-
gency department (ER) on the September 9, 2021, with
fever and cough, he did not complain of chest pain or
shortness of breath. The patient received 2 doses of Pfizer
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vaccine 2 months prior to his symptoms. His past medical
history included familial hypertriglyceridemia and type
2 diabetes and was maintained on sitagliptin 50mg and
metformin 500mg. Clinical examination showed: heart
rate (HR): 109 beats per minute (BPM), respiratory rate
(RR): 20cycles/min, temperature: 38°C, blood pressure
(BP):120/80 mmHg, and SPO2: 97%. His laboratory inves-
tigations were as follows: COVID-19 PCR: positive, triglyc-
erides: 500 mg/dL (<150), random blood sugar (RBS): 279,
SGOT: 136.4 U/L (8-45), SGPT: 136.7 U/L (0-35), total
bilirubin: 0.55mg/dL (0.1-1.2), CRP: 35mg/L (0-5), and
lactate: 3.5mmol/L (0.5-2.2). The complete blood count
(CBC) showed lymphopenia. Abdomen X-ray showed
fecal loading of ascending and descending colon and
patchy opacities in lower lung zones bilaterally. CT scan
of the chest showed bilateral pneumonitis, patchy consoli-
dations with peri bronchial thickening and bilateral poste-
rior basal pleural thickening with atelectasis. The patient
was diagnosed with COVID-19 induced pneumonia and
was admitted to the ICU. He received Remdesivir (200 mg
IV loading dose on the first day then 100 mg IV mainte-
nance dose for 2days). The patient's condition improved
gradually, and he was discharged after 10days.

Four days after his discharge, the patient presented
to the ER with fever, severe epigastric abdominal pain,
and constipation. Clinical examination showed: HR:
131 BPM, RR: 22cycle/min., temperature 38.5°C, BP
100/53 mmHg, and SPO2 94%. The patient was in severe
pain, with tenderness all over the abdomen, distended
abdomen, and decreased bowel sounds. His laboratory
results were as follows: COVID-19 PCR: negative; tri-
glycerides: 1569.9 mg/dL (<150), amylase: 1127U/L
(28-100), lipase: 2927 U/L (<60), CRP: 41.40 mg/L (0-5),
procalcitonin: 0.139 ng/mL (0-0.049), lactate: 3.5 mmol/L
(0.5-2.2), coagulation profile and thyroid function tests
were unremarkable. However, urea, blood urea nitrogen
(Bun), creatinine, serum calcium, glucose random, so-
dium, potassium, chloride, phosphorus, and creatinine
bilirubin total, bilirubin direct, SGOT, SGPT, alkaline
phosphatase, total proteins, albumin, and lipid profile
could not be assessed because the sample was heavily li-
pemic. CT scan of the abdomen showed acute pancreati-
tis and diffuse reversible acute intestinal ischemia. The
patient was diagnosed with acute necrotizing pancreatitis
secondary to hypertriglyceridemia and was admitted to
the ICU. He received the following medications daily: IV
fluids, teicoplanin 400 mg, meropenem 1 gm, levofloxacin
500 mg, metronidazole 500 mg, albumin, IV paracetamol
1 gm, IV pantoprazole 40 mg, tramadol 100 mg IV, omega
3 1 gm, fenofibrate 145mg, atorvastatin 20 mg, IV mor-
phine 4 mg, insulin according to sliding scale, enoxaparin
40mg SC injection, IV ondansetron, IV hydrocortisone.
Laboratory investigations 2 days later showed: COVID-19

FIGURE 1 Ascitic fluid aspirate during acute peritonitis

PCR: positive, triglycerides: >5000mg/dL (<150), pro-
calcitonin: 3.290ng/mL (0-0.049), amylase: 1384 U/L
(28-100), lipase: 1075U/L (<60), CRP: 75.60mg/L (0-
5), His blood counts were as follows: hemoglobin (Hb):
12.2 g/dL, platelets (PLT): 151 x10°/L, and white blood
cells (WBC): 20.3x10%/L. Troponin T HS 8.9, lactate:
>15.5mmol/L (0.5-2.2), ABG: Ph 6.7, Pco2 69.1 mmHg,
HCO3 8.4mmol/L, and virology was negative (HIV, HBs
Ag, and HCV Ab). The patient then developed moder-
ate ascites and a right iliac fossa pigtail drain was placed
successfully. After 2 days, the patient's condition deterio-
rated, and he was put on mechanical ventilation shortly.
Two sessions of plasmapheresis were done; however,
acute peritonitis was developed. The aspirated ascitic
fluid was positive for amylase and lipase (Figure 1).

2.2 | Casetwo

A 68-year-old female Egyptian patient, presented to the
ER with fever and cough on February 5, 2022. Clinical
examination showed the following: HR: 100 BPM, RR:
16 cycle/min, temperature 37.8°C, BP 150/90mmHg, and
SPO2 94%. Laboratory investigations were as follows:
COVID-19 PCR: positive, triglycerides: 130 mg/dL (<150),
D-dimer: 70ng/mL (<250ng/mL), CRP: 6.1 mg/L (0-5),
random blood sugar (RBS): 300mg/dL and her blood
counts were as follows: Hb: 11g/dL, PLT: 340x10%/L,
and WBC: 9.89x10°/L. The patient did not receive any
COVID-19 vaccines. Her past medical history included
type 2 diabetes, hypertension, dyslipidemia, and gout.
Her drug history included the following: insulin glargine,
vildagliptin 50 mg, metformin 500 mg, rosuvastatin 10 mg,
febuxostat 40mg, bisoprolol 5 mg, amlodipine 10 mg,
and valsartan 160 mg. Surgical history included cholecys-
tectomy 20years ago. The patient was diagnosed with
COVID-19 and was admitted to the hospital. She was pre-
scribed the following medications: levofloxacin 500mg,
Vitamin C, antitussive medication, dexamethasone 8 mg



ALLAM ET AL.

IV, and favipiravir 200mg; 8 tablets/12hours on Day 1,
followed by 3 tablets/12hours from Day 2 to Day 5. The
patient improved and the fever subsided by the 3rd day.

On the 5th day, the temperature started rising again
to 37.5°C. On the 8th day, the temperature increased to
38°C and the patient had high blood sugar levels and
SPO2 decreased to 92%. Laboratory investigations showed:
Triglycerides: 550mg/dL (<150), SGOT: 78 U/L (8-45),
SGPT: 66 U/L (0-35), amylase: 143U/L (28-100), lipase:
186 U/L (< 60), D-dimer: 307 ng/mL (<250ng/mL), CRP:
5.5 mg/L (0-5), LDH: 152U/L (132-214), urea: 51 mg/dL
(<71), creatinine: 1.23 mg/dL (0.5-0.9), and BUN: 23 mg/
dL (6-23). Remdesivir was started at a dose of 200mg IV
infusion on the first day and then a dose of 100 mg IV in-
fusion for 4days and the patient was started on an insulin
basal bolus regimen.

After the end of the antiviral regimen (4days later),
the patient started complaining of severe abdominal pain
radiating to the right side. Her laboratory investigations
showed the following: Amylase:169 U/L (28-100), lipase:
545.5 U/L (<60), D-dimer: 460 ng/mL (<250 ng/mL), and
CRP: 15mg/L (0-5). CT abdomen was performed, and
results as shown in Figure 2. The patient was diagnosed
with acute pancreatitis and was maintained on IV fluids,
ursodeoxycholic acid, and nothing per mouth (NPO).
After 6days, the pain improved and pancreatic enzymes
decreased; amylase: 121 U/L (28-100), lipase: 178 U/L
(<60), and the patient was started on a soft diet. After
6days, pancreatic enzymes further decreased; amylase:
90 U/L (28-100), lipase: 60U/L (<60), and the patient's

FIGURE 2 CT Abdomen axial view

showing acute necrotizing pancreatitis
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clinical condition improved significantly, and she was dis-
charged from the hospital.

3 | DISCUSSION

Studies on the side effects of COVID-19 treatment regi-
mens are still deficient. We demonstrated in our 2 case
presentations a serious effect of Remdesivir, an antiviral
which has been approved in several countries to be used
in hospitalized COVID-19 patients, on serum triglycer-
ides. Such an effect of increased serum triglycerides could
be fatal as the patient may die from acute pancreatitis
rather than the COVID-19 infection itself.

Some studies showed that antiviral treatment in gen-
eral is associated with hypertriglyceridemia.* On the con-
trary, other studies showed no effect of directly acting
antiviral (DAA) therapy on triglyceride levels.’

In case 1, the patient suffered from severe hypertri-
glyceridemia and acute pancreatitis 4days after finishing
the antiviral therapy (Remdesivir) and being discharged
from the hospital. This could be explained as an effect
of Remdesivir that caused highly elevated serum tri-
glycerides. And since the patient already suffered from
familial hypertriglyceridemia and was having high serum
triglycerides before catching the COVID-19 infection, this
possibly augmented the condition and resulted in the
shooting of serum triglycerides. Acute necrotizing pancre-
atitis was developed leading to death in our patient after
the failure of all measures to lower serum triglycerides.
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In case 2, the patient suffered from acute pan-
creatitis a few days after starting the antiviral regi-
men (Remdesivir). The patient had elevated serum
triglycerides, elevated serum amylase, and lipase. The
patient was diagnosed with acute pancreatitis, re-
ceived the appropriate measures, and her condition was
improved.

Aiming to identify the cause of acute pancreatitis
in both patients, an extensive history and workup were
done to eliminate other causes of acute pancreatitis (in-
cluding alcohol ,choledocholithiasis, drugs, and viral
induced pancreatitis).The markedly elevated serum tri-
glycerides, amylase, and lipase confirmed the diagnosis
of hypertriglyceridemia-induced pancreatitis.® The nor-
mal triglycerides level prior to treatment with Remdesivir
could explain the moderately elevated triglycerides fol-
lowing Remdesivir and the difference between the course
of pancreatitis in both cases.

Colipa proposed an approach to identify level of
causal relationship of drug-induced adverse effects.
This method of assessment is based on the analysis of
five key elements. They include reaction time to onset in
relation to drug, course of the reaction, re-exposure to
the drug, and evocativeness/likelihood of symptoms (in-
cluding expectedness of reaction and other factors may
be involved). After reviewing previous cases, we found
that Remdesivir is “likely” to induce acute pancreatitis
through elevation of serum triglycerides. The chrono-
logical compatibility and relevant investigations were
well established in both cases, however, rechallenge test
was not performed.’

Data on the effect of Remdesivir on serum triglycer-
ide levels and pancreatitis are still lacking. However, ac-
cording to a signal published in the WHO Pharmaceutical
Newsletter, treatment with Remdesivir appears to be asso-
ciated with pancreatitis.® In agreement with our finding,
we found only one very recently published article in the
literature which was a retrospective analysis of COVID-19
patients treated with remdesivir in Japan. Miyazaki at al,9
showed that there is an increased risk of acute pancreatitis
or a higher increase in pancreatic enzyme levels in asso-
ciation with Remdesivir administration during COVID-19
treatment.

Remdesivir used in COVID-19 treatment could be
the cause of elevated serum triglycerides with a poten-
tial risk for acute pancreatitis. Hence, we recommend
that serum triglyceride levels be measured in all patients
with COVID-19 prior to Remdesivir therapy. And we sug-
gest that Remdesivir not be used in patients with hyper-
triglyceridemia. Further multifaceted large prospective
studies should be conducted in this context to prove our
suggestion.

4 | CONCLUSION

Remdesivir used in the treatment of COVID-19 infection
may induce acute pancreatitis through elevation of serum
triglycerides. Measuring serum triglycerides is likely to
be important in patients with COVID-19 infection before
starting Remdesivir therapy.
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