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ABS TRACT  
 

BACKGROUND 

Since the outbreak of coronavirus disease (Covid-19) many patients have presented 

with a variety of other symptoms along with primary respiratory symptoms. The 

increased reporting of these extra-pulmonary symptoms has made it necessary for 

the clinicians to establish a proper cause and relation between coronavirus disease 

2019 (Covid-19) and extra-pulmonary symptoms. This study was undertaken to 

assess if the cause of elevated lipase levels in Covid-19 patients was due to acute 

pancreatitis. 

 

METHODS 

A retrospective observational study was performed at a local critical care ICU facility 

in Bathinda, India (MediWin Hospital, Bathinda, Punjab). RT - PCR, Rapid antigen test, 

CT scans were done to establish the Covid-19 status. Clinical signs and symptoms, CT 

scans were used to confirm the diagnosis of acute pancreatitis. MRI was preferred in 

patients with deranged renal function test. 

 

RESULTS 

Lipase test was done in 62 patients and the levels were found elevated in 52 patients. 

40 patients were found to have symptoms of the spectrum of acute pancreatitis. 10 

patients had symptoms along with signs of1 severe inflammatory response syndrome. 

Imaging was advised in these 10 patients with1 moderate to severe presentation of 

acute pancreatitis. 9 patients were advised CT scans which had no significant 

findings. 1 patient with deranged renal function test was advised2 MRI scan which 

showed mildly diffusely bulky pancreas. Mild peripancreatic fat stranding and fluid 

collection, suggestive of acute interstitial pancreatitis. It was associated with poor 

outcomes and lead to the patient’s death eventually. 

 

CONCLUSIONS 

Hyperlipasemia led to acute pancreatitis in 1 (1.6 %) patient. It was associated with 

poor outcome and caused eventual death of the patient. The prospects of a Covid-19 

patient developing Hyperlipasemia due to acute pancreatitis were found to be 

statistically insignificant. 
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BACK GRO UND  
 

 

 

Coronavirus is an RNA virus that causes mainly respiratory 

tract infection in birds and mammals. In 2019, coronavirus 

was reported to cause lethal pneumonia like infection in 

humans; the first case was reported in Wuhan, China.3 On 

February 11, 2020, the World Health Organization (WHO) 

officially named this novel coronavirus pneumonia as 

coronavirus disease 2019 (Covid-19), whereas the 

International Committee on Taxonomy of Viruses has named 

it as severe acute respiratory syndrome coronavirus 2 (SARS – 

CoV-2). On 11 March, WHO declared that Covid-19 should be 

characterized as a pandemic.4 India has reported a total of 

1,08,26,363 Covid-19 cases till 1 Feb 2021 of which 1.37 % 

cases are active, and 97.19 % have been discharged and 1.43 

% resulted in fatality.  According to5 the Lancet, the earliest 

data of onset of symptoms was on 1 December 2019.6 

Symptoms of Covid-19 are variable ranging from mild 

symptoms like headache, fever, sore throat, nasal congestion 

to loss of smell, breathing difficulties etc.7 A total of 81 % of 

cases in the JAMA study were classified as mild, meaning they 

did not result in pneumonia or resulted in only mild 

pneumonia. Fourteen percent of cases were severe (marked by 

difficulty breathing), and 5 % were critical (respiratory failure, 

septic shock, and / or multiple organ dysfunction or failure). 

Apart from lung, Covid-19 is also reported to affect many other 

organs.8 A report published in9 JAMA CARDIO stated that 

cardiac injury is a common condition among hospitalized 

patients with Covid-19.  Another report published in10 

International Society of Nephrology found extensive acute 

tubular injury and endothelial injury pattern.11 A study at 

Wuhan, China found incidence of venous thromboembolism in 

patients with severe novel coronavirus pneumonia as 25 % 

(20 / 81).12 Chaolin Huang et al. reported an increase in 

inflammatory markers in Covid-19 patients. These markers 

include leukocyte count, procalcitonin level (PCT), C-reactive 

protein (CRP), interleukin - 6 (IL - 6), interleukin - 10 (IL - 10), 

and D - dimers.13 Usman Barlass reported that an increase in 

lipase levels was also seen among Covid-19 patients.  

Elevated lipase levels have always been associated with 

acute pancreatitis.14-19 In a report from China it was mentioned 

that some cases of Covid-19 with increased lipase levels were 

associated with acute pancreatic injury. Our study was done to 

assess the association of elevated lipase levels with acute 

pancreatitis in Covid-19 patients, at a local facility in India. 

 

 
 

ME TH OD S  
 

 

A retrospective observational study was performed at 

MediWin Hospital, and ICU facility in Bathinda, Punjab, India. 

The data collected was of admissions from 1st October 2020 to 

8 February 2021. A total of 62 patients were taken and written 

informed consent was taken from all of them.  

 

 

In clu si o n Cr i ter i a  

All patients with positive Covid-19 test and elevated lipase 

levels were included. 

Ex clu si o n Cr i ter i a  

Patients with diabetes mellitus, chronic alcoholics, previously 

diagnosed cases of gall stones, cancer, and elevated 

triglyceride levels, previous episodes of acute pancreatic 

injury, pregnant females and children were excluded. 

 

 

Sam ple Si ze  Es ti m ati o n  

Minimum sample size was calculated based on Cochran’s 

sample size formula: 

 

N = (Z^2 pq) / e^2  

 

Where,  

N= sample size 

Z= 95 % confidence interval 

p= prevalence according to study 

q= 100 - p 

e= margin of error = 5 % 

Sample size of 62 (N = 62) was taken based on the inclusion 

criteria. 7 of them were previously diagnosed cases of type 2 

diabetes mellitus and were excluded. 3 of them were chronic 

alcoholics and were excluded. Thus, study was done in 52 

patients (N = 52).  

 

 

The patients were diagnosed as Covid positive via nasal 

swab testing by RT - PCR or rapid antigen test. HRCT chest was 

done for every patient admitted to the hospital.  On the basis 

of HRCT chest score, patients were categorized into mild, 

moderate, severe (Table1).20 Each of the 5 lung lobes was 

visually scored from 0 to 5 as: 0 - no involvement; 1 - < 5 % 

involvement; 2 - 25 % involvement; 3 - 26 % - 49 % 

involvement; 4 - 50 % - 75 % involvement; 5 - >75 % 

involvement. The total CT score was the sum of the individual 

lobar scores and ranged from 0 (no involvement) to 25 

(maximum involvement).  

 
Category CT Score No. of Patients Percentage 

Mild 0 - 8 10 16.1 % 
Moderate 9 - 17 30 48.3 % 

Severe 18 - 25 22 35.4 % 

Table 1. Distribution of Participants According to  

HRCT Score and Severity of Covid-19 

 

All patients were investigated for routine investigations 

(Liver Function Test, Renal Function Test, Complete Blood 

Count, Blood Sugar, Viral markers), LDH, D - Dimers, CRP along 

with serum lipase. Level of serum lipase more than the upper 

limit of normal level (5 - 65U / L) was considered 

Hyperlipasemia.1 Patients were assessed for clinical acute 

pancreatitis based on signs and symptoms (Table 2) and final 

diagnosis was made by CECT Abdomen and MRI was preferred 

in patients with deranged renal function test.  

 
Symptoms Signs 

Upper abdominal pain (with radiation 
to back) 

Elevated heart rate (> 90 / min) 

Vomiting Temperature > 98.6˚f 

Nausea 
Elevated WBC count (> 12000 / 

mm3) 
Bloating  

Fat in stools  

Table 2. Symptoms and Signs of Acute Pancreatitis 
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Patients with hyperlipasemia were also divided into mild, 

moderate, and severe cases according to the Atlanta 

classification of severity of acute pancreatitis 2012 (Table 3). 

The symptoms of patients with moderate to severe 

characteristics were further evaluated. 

 
Grades of Severity 

Mild acute pancreatitis 
No organ failure 

No local or systemic complications 

Moderate acute pancreatitis 

Organ failure that resolves within 48 h 
(transient organ failure) and / or 

Local or systemic complications without 
persistent organ failure 

Severe acute pancreatitis 
Persistent organ failure (> 48 h) 

single organ failure 
multiple organ failure 

Table 3. Grades of Severity of Acute Pancreatitis 

 

 

S ta ti s ti cal  An aly si s  

2test was performed using R to test the significance of the 

association between hyperlipasemia and acute pancreatitis. 

The statistical significance was set at 0.05. (P - value < 0.05 was 

considered statistically significant). 

 

 
 

 

RES ULT S  
 

 

 

There was a total of 62 admissions of Covid-19 positive 

patients meeting the inclusion criteria and serum lipase test 

was done in all of them. Of 62 patients, 52 (83 %) patients were 

found to have elevated levels of lipase. Of 52 patients, 40 (76 

%) patients reported upper abdominal pain radiating to the 

back, fever (99˚ - 102˚F), nausea and vomiting and 10 (19.2 %) 

patients were found to have elevated WBC count (> 12000 / 

mm3), respiratory rate (> 20 / min), raised serum creatinine 

(normal range: 0.84 - 1.21 mg / dl) and increased blood urea 

nitrogen (BUN) (normal range: 7 - 20 mg / dl).  As majority of 

the patients who were admitted did not show significant signs 

and symptoms to warrant imaging, hence CT was done in only 

10 patients who showed signs and symptoms of moderate to 

severe grade acute pancreatitis.1 1 of the 10 patients had 

elevated serum creatinine and BUN and could not be 

administered contrast; therefore, an MRI scan was advised 

instead. 

The CT scan of 9 other patients showed no significant 

findings. The2 MRI scan of 1 patient showed mildly diffusely 

bulky pancreas. Mild peripancreatic fat stranding and fluid 

collection, suggestive of acute interstitial pancreatitis. Serum 

lipase was repeated daily and stayed elevated consistently. 

The patient’s 15-day hospital stay required ventilatory 

support and was intubated. It eventually resulted in death of 

the patient. Of 52, 47 patients required artificial respiratory 

support. 30 patients were put on high flow nasal cannula, 6 

required BiPAP / CPAP and 11 had to be intubated. Thus 47 

patients required prolonged hospital stay (mean = 12-day SD 

± 4.88). Of 47 patients, 7 had poor outcomes and resulted in 

death. The poor outcomes in patients with hyperlipasemia and 

in patients without hyperlipasemia did not show significant 

difference. We obtained a P value of 1 (including Yates’s 

Continuity Correction) which is less than the significance level 

of 0.05 So, we accepted the null hypothesis and concluded that 

there is no association between hyperlipasemia and acute 

pancreatitis. 

 

 

DI SCU S SI ON  
 

 

Studies conducted by19 Wang et al. in Wuhan, China, suggested 

an association of elevated lipase levels with acute pancreatitis. 

They noted that 17 % patients with hyperlipasemia presented 

with acute pancreatic injury and these patients with 

pancreatic injury were associated with poor outcomes i.e., 

they had low oxygen saturation (≤ 93 %) and increased 

breathing rate of ≥ 30 / min. These patients were classified as 

“seriously ill”. However, some recent studies have shown that 

elevated lipase levels may not be associated with pancreatic 

injury. The study by21 McNabb - Baltar et al. showed 

hyperlipasemia in 12.9 % patients of which 2.8 % had lipase 

levels more than 3 times the normal. None of the patients met 

the diagnostic criteria for acute pancreatitis and 

hyperlipasemia did not lead to poor outcomes. The authors 

speculated that the mechanism of lipase elevation was related 

to other gastroenterology manifestations of the virus including 

gastritis, enteritis or colitis, rather than a marker of pancreatic 

injury. 

Our study showed 40 patients with symptoms in spectrum 

of acute pancreatitis1 along with hyperlipasemia. 10 patients 

were labelled as possibly having moderate or severe acute 

pancreatitis. 9 of them were advised CT scans and 1 was 

advised MRI scan due to deranged renal function test. The 9 CT 

scans did not show any significant findings, however,2 the MRI 

findings of the patient fulfilled the diagnostic criteria of acute 

pancreatitis. The cause of this patient’s outcome would have 

been due to the “The pathological changes in these organs and 

tissues that may be caused directly by the cytopathic effect 

(CPE) mediated by SARS‐CoV replication in these organs; or 

indirectly by the systemic toxic reaction due to failure of the 

respiratory system, or by the harmful immune response and 

cytokine reaction induced by virus infection” as per the study 

by Yanqing et al.22 

Hyperlipasemia can be due to increased hospital stay as 

the patients who presented were with moderate or severe 

disease and had to stay in the hospital for longer periods due 

to severity of the disease or due to its associated 

complications.23 The cause of GI symptoms unrelated to acute 

pancreatitis could have been due to microbial disruption in the 

intestine as noted by Sonia Villapo24 in her study. SARS-CoV-2 

can cause gastrointestinal symptoms, such as vomiting, 

diarrhoea, or abdominal pain during the early phases of the 

disease. Intestinal dysfunction induces changes in intestinal 

microbes and an increase in inflammatory cytokines.  

Some studies suggest the use of treatment medications as 

the cause of nausea, vomiting, diarrhoea, and other GI 

symptoms seen in Covid-19 patients. The standard treatment 

protocol in all the patients in our study comprised mainly of 

remdesivir, methylprednisolone, antibiotics, antifibrotic 

(pirfenidone) along with symptomatic treatment and 

nutritional supplements.24  

Lisa H Lancaster et al. noted that anti-fibrotic like 

pirfenidone can cause adverse GI effects like nausea (17.4 per 

100 PEY) and diarrhoea (14.4 per 100 PEY). [per 100 PEY is 

equivalent to the frequency at which a physician might expect 

these treatment emergent adverse effects to occur if 100 

patients with IPF were followed for 1 year]. Antiviral 

remdesivir is also known to cause GI side effects which may be 

similar to the mild symptoms of acute pancreatitis.25 
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CONC LU S ION S  
 

 

 

Our study showed that hyperlipasemia due to acute 

pancreatitis in Covid-19 positive patients was statistically 

insignificant but can be clinically significant. Therefore, more 

studies need to be done in order to get more clarity on the 

causes of hyperlipasemia in Covid-19 patients. There are 

several limitations in our report. First, this is a retrospective, 

single‐centre, small sample study. The results may be biased 

and need to be confirmed by a large sample study. Second, 

some patients are still being treated in hospital, and the clinical 

outcome may change. 
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