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Abstract: Background

The COVID-19 pandemic caused by SARS-CoV-2 commenced in Wuhan China in
2019 and soon spread worldwide. It is a viral disease that involves many organs and
progresses with high mortality. SARS-CoV-2 enters the cell by binding to the ACE II
receptor and begins viral replication. A serious immune response occurs where it
settles leading to to tissue damage. The effects and clinical findings of SARS-CoV-2 on
the liver, kidney, heart, gastrointestinal (GI) system and especially lungs have been
widely discussed. However, the effects on the pancreas—another organ that also
expresses ACE II—have not been studied.

Methods

This work prospectively evaluated data from 316 patients who were admitted with a
diagnosis of COVID-19 pneumonia. The patients were categorized into three according
to the severity of pneumonia (mild, severe, critical). Demographic data, rate of
pancreatitis, biochemical parameters, and radiological images from each group were
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analyzed. The patients were divided into two groups and outcomes were compared:
COVID-19 patients with acute pancreatitis (Group P) and without acute pancreatitis
(Group C).

Findings

12·6% of the patients had acute pancreatitis. While pancreatitis was not seen in
patients on mild status, the rate of pancreatitis was 32·5% in critical patients.
Hospitalization and mortality rates were higher in patients with COVID-19 accompanied
by acute pancreatitis (p = 0·0038 and p <0·0001, respectively).

Interpretation

Acute pancreatitis alone is a clinical condition that can lead to mortality and may be
one of the reasons for the exaggerated immune response developing in the
progression of COVID-19. In this study, the effects of pancreatic damage related to
acute pancreatitis were investigated in terms of morbidity and mortality in COVID-19
patients.
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ABSTRACT 

Background: The COVID-19 pandemic caused by SARS-CoV-2 commenced in Wuhan China in 2019 and soon 

spread worldwide. It is a viral disease that involves many organs and progresses with high mortality. SARS-CoV-

2 enters the cell by binding to the ACE II receptor and begins viral replication. A serious immune response occurs 

where it settles leading to to tissue damage. The effects and clinical findings of SARS-CoV-2 on the liver, kidney, 

heart, gastrointestinal (GI) system and especially lungs have been widely discussed. However, the effects on the 

pancreas—another organ that also expresses ACE II—have not been studied.  

 

Methods: This work prospectively evaluated data from 316 patients who were admitted with a diagnosis of 

COVID-19 pneumonia. The patients were categorized into three according to the severity of pneumonia (mild, 

severe, critical). Demographic data, rate of pancreatitis, biochemical parameters, and radiological images from 

each group were analyzed. The patients were divided into two groups and outcomes were compared: COVID-19  

patients with acute pancreatitis (Group P) and without acute pancreatitis (Group C). 

 

Findings: 12·6% of the patients had acute pancreatitis. While pancreatitis was not seen in patients on mild status, 

the rate of pancreatitis was 32·5% in critical patients. Hospitalization and mortality rates were higher in patients 

with COVID-19 accompanied by acute pancreatitis (p = 0·0038 and p <0·0001, respectively). 

 

Interpretation: Acute pancreatitis alone is a clinical condition that can lead to mortality and may be one of the 

reasons for the exaggerated immune response developing in the progression of COVID-19. In this study, the effects 

of pancreatic damage related to acute pancreatitis were investigated in terms of morbidity and mortality in COVID-

19 patients.  

 

Funding: This research received no specific grant from any funding agency in the public, commercial, or not-for-

profit sectors. 

 

 

INTRODUCTION 

 

Coronaviruses cause widespread infections in animals and have previously caused severe diseases in humans such 

as severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS). At the end of 2019, 

a new coronavirus was identified in Wuhan, China's Hubei province leading to fatal disease in humans. This 

disease, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), spread to the world rapidly and caused 

a major crisis. This clinical condition was named as COVID-19 by the World Health Organization (WHO) and 

accepted as a pandemic in February 2020.1 

 

The number of people who caught the virus quickly exceeded 4.2 million with more than 290,000 people deceased 

as of May 14th, 2020.2 SARS-CoV-2 spread worldwide and caused devastating social effects especially in Europe 

and the USA after China. SARS-CoV-2 is a betacoronavirus and enters the cell by binding to angiotensin-
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converting enzyme II (ACE II) receptor.3 The first isolated virus samples from China showed two subtypes: Type 

L (70%) and Type S (30%).4 

 

Numerous studies have been published about the effects of SARS-CoV-2 on lung, liver, kidney, and 

gastrointestinal (GI) system; however, there is limited data on pancreatic damage. Ding and colleagues5 reported 

that the pancreas was a potential coronaviral target in SARS-CoV pneumonia in 2003. ACE II has been reported 

to be found in Langerhans beta islet cells in the pancreas, and this pancreatic ACE II is involved in the development 

of hyperglycemia and type II diabetes mellitus.6,7 The pancreatic damage related to SARS-CoV-2 has been reported 

in a few case series, but there is a scarcity of data regarding the effect of this condition on the course of the disease 

and the differences that it may cause during the treatment and follow-up period8-11.  

 

Thus, we aimed to investigate the pancreatic damage caused by SARS-CoV-2 and the effects of developing acute 

pancreatitis on COVID-19 progression. 

 

 

MATERIALS AND METHODS 

 

We prospectively evaluated data on 367 patients who were admitted to our institution between March 25, 2020 

and April 25, 2020 with the diagnosis of COVID-19 pneumonia. The diagnosis was based on SARS-CoV-2 nucleic 

acids via RT-PCR from a throat swab sample and computed tomography (CT) findings.  

 

Patients under 18 years of age (n=2), pregnant women (n=1), patients with missing data (n=17), Transferred to 

another center due to lack of available bed in the hospital (n=14) and patients who declined to enroll to study (n=8) 

were excluded from the study. Nine patients were lost to follow-up, remaining patients (n=316) were included to 

study (Figure 1). 

 

Patients who enrolled to study were categorized according to their pneumonia symptoms: Patients with mild 

pneumonia symptoms requiring hospitalization were categorized as mild, patients with moderate or severe 

pneumonia symptoms were categorized as severe, and patients who needed mechanical ventilation were defined 

as critical. Each patient was assigned to one of these status on admission. However, deterioration during their 

progress caused some patients to be transferred to a higher category. 

 

Demographic data, past medical history and comorbid conditions according to the Charlson Comorbidity Index 

(CCI), detailed laboratory tests including the complete blood counts as well as biochemical and inflammatory 

parameters were evaluated. Respiratory rates, and oxygen saturation measurements, and arterial blood gases were 

also assessed. All those data, Sequencial Organ Failure Assessment (SOFA) and Acute Physiology And Chronic 

Health Evaluation (APACE) II scores in the General Intensive Care Unit (ICU) of Anesthesiology and 

Reanimation Department were retracted with Structured Query Language (SQL) queries. This data was registered 

in the hospital central database using ImdSoft-Metavision/QlinICU Clinical Decision Support Software (Israel). 
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The patients whose antigen tests became negative and who tested positive for IgG type antibodies were considered 

recovered and discharged. 

 

Laboratory, radiology, and clinical findings were evaluated together with the demographic data of the patients for 

the evaluation of the criteria for acute pancreatitis. The rate of pancreatitis, duration of hospital stay and mortality 

rates in each category were examined. CT imaging findings were evaluated for the detection of viral pneumonia 

and pancreatic damage; Balthazar scores were determined. The Balthazar Score12 is a sub-score within the CT 

severity index (CTSI) for grading acute pancreatitis. The CTSI sums two scores: Balthazar Score, which is a 

grading of pancreatitis from A to E as well as grading the extent of pancreatic necrosis (with contrast enhanced 

CT). We used non-contrast CT protocols and Balthazar scoring. 

 

The diagnosis of pancreatitis was assessed according to the revised Atlanta criteria,13 and COVID-19 patients with 

amylase and lipase values increased by three-fold or more alongside clinical and radiological findings were 

considered as Group P (n=40) and COVID-19 patients who do not have any of these criterias were considered as 

Group C (n=276).  

 

This study was carried out in accordance with the 1964 Helsinki Declaration and its recent amendments. Consents 

were obtained from conscious patients and from first degree relatives in unconscious patients. Permission was 

obtained from the local ethics committee (Ref. Nr:2020/148) and the Ministry of Health Scientific Research 

Institution (Ref. Nr:2020-05-04T_11_33_11).  

 

Statistical analysis 

 

Statistical analysis was performed with JMP® software version 9.0.1 (SAS® Institute, Inc, Cary, North Carolina, 

USA). Patient characteristics were analyzed via descriptive statistics. For continuous variables, the mean and 

standard derivation or median and interquartile ranges were calculated. For categorical variables, the numbers and 

percentages in each category were recorded. Differences between parameters were compared with Student’s t test. 

Categorical variables were compared with Chi-Square test. P values of 0·05 or below were accepted as statistically 

significant. 

 

 

RESULTS 

 

Acute pancreatitis was detected in 12·6% of the 316 patients included in the study. There were 50 patients (15·8%) 

in mild, 189 patients (59·8%) in severe, and 77 patients (24·3%) in critical status. There was no acute pancreatitis 

in mild patients; in 7·9% (n=15) of patients in severe and 32·5% (n=25) of those in critical status had acute 

pancreatitis; 59·1% of the patients were male. Most of the patients in mild status were women, and the difference 

was statistically significant compared to patients in severe and critical status (p=0·0035) (Table 1). Gender did not 

make a significant difference in terms of mortality (p=0·3999) and pancreatitis (p=0·4192) development (Table 

2). The median age was 54 (18-87), and the median age in mortality cases was 64 (33-84). There was a positive 
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correlation between age and mortality (p=0·0003). The median age of patients with pancreatitis was 55 (26-84), 

and there was no significant relationship between age and development of pancreatitis (p=0·9673). There was a 

positive correlation between the severity of pneumonia and pancreatitis, and the rate of pancreatitis increased with 

the severity of pneumonia (p<0·0001) (Table 1). 

 

When patients in Group P were compared to patients in Group C; the duration of the hospital stay was higher 

(14·7±9·5 days) than Group C (11·2±6·4 days) (p=0·038). The mortality rate was also higher in Group P (32·5% 

vs. 7·97%, p<0·0001) (Table 2). The CCI found no statistically significant difference between the patients with 

pancreatitis and without pancreatitis (p=0·1184) (Table 2). 

 

The need for nasal O2 and mechanical ventilation were significantly higher in patients with pancreatitis (p=0·0006 

and p=0·0001, respectively) (Table 2). The APACHE II scores were slightly higher in those with pancreatitis 

(28·7±6·8 vs. 22·0±2·7, p=0·3685), but the SOFA scores had no difference (10·1±0·9 vs. 10·3±2·3, p=0·9689). 

 

Amylase and lipase are used to diagnose acute pancreatitis and were elevated along with white blood cell count 

(WBC), glucose, and lactate dehydrogenase (LDH). There was also a decrease in calcium, hematocrit, and blood 

urea nitrogen (BUN). These changes were statistically significant in patients who had pancreatitis versus those 

who did not (Table 3). LDH has been used to diagnose pancreatitis, and it increased approximately 2-fold in the 

pancreatitis group; however, there was no significant difference (p=0·0229) (Table 3). C-Reactive Protein (CRP) 

and ferritin were significantly higher in those who had pancreatitis (p<0·0001). D-Dimer and procalcitonin levels 

had only a small difference (p=0·1127 and p=0·3403, respectively) (Table 3). Forty patients with COVID-19 and 

pancreatitis had lower lymphocyte counts and higher neutrophil counts with a statistically significant difference in 

lymphocyte/neutrophil ratio (p=0·0204) (Table 3).  

 

The Balthazar scores showed 19 patients classified as A, 14 as B, 3 as C, 1 as D, and 3 as E. GI symptoms such as 

abdominal pain, nausea, vomiting, and diarrhea was seen in 87·5% of patients who had pancreatitis.  

 

 

DISCUSSION 

 

SARS-CoV-2 is a lethal virus capable of multiorgan involvement especially in the lungs. Many studies have 

evaluated epidemiological and clinical findings of COVID-19, but data on pancreatic tissue damage caused by 

SARS-CoV-2 are rare.14,15 Previous studies reported that ACE-II is expressed in the pancreas especially in islet 

cells, and that angiotensin-II leads to hyperglycemia and DM development via ACE-II receptors SARS-CoV-2 is 

known to act by binding to ACE-II receptors.5-7,9 Liu and colleagues10 showed ACE-II expression in pancreatic 

tissue from eight donors and reported that SARS-CoV-2 may cause pancreatic tissue damage. This mechanism of 

action reveals that pancreatic tissue is a potential target of SARS-CoV-2. SARS-CoV-2 can develop through ACE-

II receptors leading to damage to both acute pancreatitis and DM development.5,6,9,10 
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A retrospective study by Wang and colleagues evaluated 52 patients with mild COVID-19 and they reported that 

17% of these patients developed pancreatic damage based on amylase and lipase elevation.8 de-Madaria and 

colleagues11 reported that there was no clinical and radiological data in Wang's study, and insufficient evidence 

for pancreatic damage because amylase and lipase values did not increase three-fold.  

 

In our study, COVID-19 patients were divided into mild, severe, and critical categories according to their medical 

condition in admission and evaluated for acute pancreatitis according to the revised Atlanta classification.13 A 

diagnosis of pancreatitis was made among patients with amylase and/or lipase values that increased three-fold or 

more, patients with symptoms, and patients with pancreatitis findings in CT who met 2 criteria. CT images of 

patients were evaluated according to the Balthazar scoring system, and clinical findings were also examined. Here, 

for the first time, 12·6% of 316 patients with COVID-19 were diagnosed with acute pancreatitis according to the 

revised Atlanta classification.13 The Balthazar score is an important indicator that evaluates the presence of 

pancreatic edema, inflammation, fluid presence, and necrosis; it is used to predict morbidity and mortality.12 CT 

images of two patients with Balthazar score E are shown in Figure 2. GI symptoms such as abdominal pain, nausea, 

vomiting, and diarrhea were present in 35 (87·5%) of the patients who had pancreatitis. The most common clinical 

manifestations were abdominal pain and anorexia.  

 

There was a correlation between the severity of pneumonia and pancreatitis. The rate of pancreatitis increased as 

the severity of pneumonia increased. While there was no pancreatitis in mild patients acute pancreatitis was 

detected in 7·9% of patients in severe condition and 32·5% of those in critical status. Acute pancreatitis increased 

significantly in severe COVID-19 cases (p<0·0001) (Table 1). Pancreatitis also increased the severity of the 

disease. While most patients in mild status were women, patients in severe and critical status were mostly men. 

Thus, gender did not make a statistically significant difference in pancreatitis development and mortality 

(p=0·4192 and p=0·3999, respectively) (Table 2).The duration of hospital stay was higher in patients who had 

pancreatitis (14·7±9·5 days) than who did not (11·2±6·4 days) (p=0·038). Mortality rate was also higher in Group 

P (32·5% vs. 7·97%, p<0·0001) (Table 2).  

 

The median age was 54 (18-87), and the median age for patients with acute pancreatitis was 55 (26-84). As an 

expected finding, we found a positive correlation between advanced age and mortality (p=0·0003). The median 

age in cases with mortality was 64 (33-84). We could not find a similar relationship between age and pancreatitis 

(p=0·9673). There was no relationship between age and pancreatitis development (Table 2). 

 

The Charlson Comorbidity Index found no statistically significant difference between the groups (p=0·1184); this 

clearly shows that pancreatitis is a risk factor for COVID-19 related mortality independent of comorbidities (Table 

2). Nasal O2 and mechanical ventilation requirements in patients with pancreatitis were significantly higher 

(p=0·0006 and p=0·0001, respectively) (Table 2). This is because pancreatitis causes an increase in acute lung 

injury as one of its own features.  

 

The increase in hematocrit in acute pancreatitis is caused by hemoconcentration due to fluid loss and indicates 

poor prognosis.16 We found no significant difference in terms hemotocrit levels because the hemoconcentration 
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develops in all COVID-19 patients due to significant fluid loss. Although there is no significant change in 

hematocrit values, the rate of decrease appears to be statistically significant in patients with pancreatitis (Table 3). 

 

According to Wu and colleagues17, the increase in BUN over 5 mg/L in the first 24 hours in acute pancreatitis is 

an important marker of increased mortality. Creatinine levels above 1·8 mg/L in the first 48 hours has 93% positive 

predictive value for severe pancreatitis.18 In our study, BUN and creatinine levels were significantly higher in 

COVID-19 patients with pancreatitis (p<0·0001 and p=0·0010, respectively) (Table 3). These were associated 

with poor prognosis and increased mortality.  

 

The anti-inflammatory parameters C-reactive protein (CRP) and ferritin were significantly higher in Group P 

(p<0·0001) (Table 3). A CRP ≧ 150 mg/dL indicates that conditions will deteriorate in terms of pancreatitis.19 An 

increase in BUN and creatinine values suggest that pancreatitis will be more severe because CRP elevation can 

occur with pancreatitis as well as the addition of secondary infections due to COVID-19.20 Elevation of 

procalcitonin levels has a 86% positive predictive value for acute pancreatitis.21 Although procalcitonin level was 

higher in our patients with acute pancreatitis it did not make a significant difference (Table 3). 

 

An increase in D-dimer values and lymphopenia were associated with high mortality in COVID-19 patients.22 D-

dimer was higher in patients with acute pancreatitis in our study but there was no significant difference between 

groups (p=0·1127). Lymphopenia was significant in patients with pancreatitis (p=0·0006). Here, 40 patients with 

COVID-19 and pancreatitis were found to have lower lymphocyte counts and higher neutrophil counts. This is a 

statistically significant difference in lymphocyte/neutrophil (NLR) ratio (p=0·0204). Even if the white blood cell 

count is in the normal range, then NLR has been shown to play a predictive role in the prognosis of chronic and 

acute inflammatory processes.23 This is a finding that ultimately indicates a high mortality in this patient group.  

 

Pathophysiologically high mortality and significant increase in predictive factors can be attributed to acute 

pancreatitis leading to a systemic inflammatory response and multiple organ failure even on its own.24,25 Acute 

pancreatitis alone has 5% mortality with 42% of these deaths due to organ failure in severe acute pancreatitis.26,27 

The systemic inflammatory response and cytokine release caused by SARS-CoV-2 can turn into a more 

exaggerated immune response and cytokine storm with the contribution of acute pancreatitis. Pancreatic enzymes 

can increase acidosis, renal failure, and diabetes11; acute pancreatitis can also lead to acidosis, renal failure, and 

increased glucose alone. Pancreatic damage triggered by SARS-CoV-2 might cause multi-organ failure. 

 

Although the physiopathology of pancreatitis has not been elucidated in COVID-19 patients, the virus is known 

to enter the cell by binding to ACE-II receptors and cause cell destruction.3 Of these destruction products, nucleic 

acids are likely to cause damage to the respiratory tract and the pancreatic duct. Many anti-inflammatory and 

antioxidant drugs are currently used to prevent pancreatitis (glutathione, sildenafil, simvastatin, etc.).28 One of 

these drugs is recombinant human DNAse (Dornase alpha, Pulmozyme; Roche, Basel, Switzerland and Genentech, 

San Francisco, CA, USA). This enzyme has been reported to reduce respiratory infections and pancreatitis by 

reducing mucoid plugs and increasing fluid retention in the respiratory tract and pancreatic duct in patients with 
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cystic fibrosis.29,30 Therefore, an agent that can be used to treat these COVID-19 patients with accompanying acute 

pancreatitis. 

 

There are some limitations in our study. Patients, who were outpatient without being hospitalized were not included 

in the study. There is no pancreatitis in the mild group, but we do not know the outcomes of the outpatient group. 

Patients under 18 years of age were also not included in our study. Some of the patients deteriorated during their 

hospital stay and transferred to a higher category. The lack of stability in the groups due to this clinical picture, 

which rapidly progress to respiratory failure, was a drawback.  

 

 

CONCLUSION 

 

Acute pancreatitis alone can lead to mortality and may be one of the reasons for the exaggerated immune response 

developing in the progression of COVID-19. Our results point out that the presence of pancreatic damage triggered 

by SARS-CoV-2 can deteriorate the clinical condition of patients and the mortality rate may increase in these 

patients.  
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TABLES 

Table 1. Characteristics of patients by the severity of COVID-19 Pneumonia (Categorized as mild, severe, critical) 

 Mild Status 

(n=50) 

Severe Status 

(n=189) 

Critical Status 

(n=77) 

P value 

Age (year), median (IQR)† 54 (23-84) 53 (19-87) 60 (18-85) 0·0193 

Gender, n 

  Female 

  Male 

 

31 

19 

 

72 

117 

 

26 

51 

 

0·0035 

CCI‡, median (IQR) 1 (0-6) 1 (0-7) 3 (0-10) <0·0001 

Chest CT Findings, n (%) 

  No sign of COVID-19 pneumonia 

  Mild COVID-19 pneumonia 

  Moderate COVID-19 pneumonia 

  Severe COVID-19 pneumonia 

 

7 (14) 

43 (86) 

- 

- 

 

1 (0·5) 

- 

140 (74·1) 

48 (25·4) 

 

- 

- 

- 

77 

 

 

<0·0001 

Pancreatitis, n (%) - (0) 15 (7·9) 25 (32·5) <0·0001 

SatO2 (%), Mean±SD§ 96·8±1·4 91·2±3·9 75·3±27·4 <0·0001 

Requirement of O2 (nasal), n (%) - (0) 139 (73·5) 77 (100) <0·0001 

Requirement of ICU* Follow-up, n (%) - (0) 14 (7·4) 77 (100) <0·0001 

Requirement of mechanical ventilation, n (%) - (0) 12 (6·3) 61 (79·2) <0·0001 

Length of Hospital Stay (day), Mean±SD 8·1±3·2 11·3±4·5 14·8±11·3 <0·0001 

Mortality, n (%) - (0) - (0) 35 (45·4) <0·0001 

† IQR: Interquartile range 

‡ CCI: Charlson Comorbidity Index 

§ SD: Standard deviation 

* ICU: Intensive Care Unit 
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Table 2. Characteristics of patients by standard COVID-19 Pneumonia (Group C) and COVID-19 Pneumonia 

with pancreatitis (Group P) 

 Group C 

(n=276) 

Group P 

(n=40) 

P value 

Age (year), median (IQR)† 54 (26-87) 55 (26-84) 0·9673 

Gender, n 

  Female 

  Male 

 

115 

161 

 

14 

26 

 

0·4192 

CCI‡, median (IQR) 1 (0-10) 2 (0-9) 0·1184 

Chest CT Findings, n(%) 

  No sign of COVID-19 pneumonia 

  Mild COVID-19 pneumonia 

  Severe COVID-19 pneumonia 

  Critical COVID-19 pneumonia 

 

7 

43 

131 

95 

 

1 

- 

9 

30 

 

 

<0·0001 

SatO2 (%), Mean±SD§ 89·1±15·2 82·2±17·6 <0·0093 

Requirement of O2 (nasal), n (%) 180 (65·2) 36 (90) 0·0006 

Requirement of ICU* Follow-up, n (%) 52 (18·8) 25 (62·5) <0·0001 

Requirement of mechanical ventilation, n (%) 50 (18·1) 23 (57·5) <0·0001 

Length of Hospital Stay (day), Mean±SD 11·2±6·4 14·7±9·5 0·0038 

Mortality, n (%) 22 (7·97) 13 (32·5) <0·0001 

† IQR: Interquartile range 

‡ CCI: Charlson Comorbidity Index 

§ SD: Standard deviation 

* ICU: Intensive Care Unit 
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Table 3. Laboratory findings of patients by standard COVID-19 Pneumonia (Group C) and COVID-19 Pneumonia 

with pancreatitis (Group P) 

 Group C 

(n=276) 

Group P 

(n=40) 

P value 

WBC* (103/µL) 8·1±5·6 12·2±6·8 <0·0001 

Haematocrit (%) 38·3±4·7 37·8±5·6 0·5804 

Drop on haematoctit (%) 10·6±0·9 19·9±2·3 0·0007 

Lymphocyte (103/µL) 1·3±0·7 0·9±0·5 0·0006 

Neutrophil (103/µL) 5·9±0·3 9·7±1·1 <0·0001 

Lymphocyte/Neutrophil ratio 0·4±0·02 0·2±0·05 0·0204 

Glucose (mg/dL) 142·2±69·3 184·9±76·8 0·0004 

BUN† (mg/dL) 18·9±0·9 35·7±4·8 <0·0001 

Creatinine (mg/dL) 1·2±0·1 2·1±0·45 0·0010 

AST‡ (U/L) 145·6±38·9 457·5±200·0 0·0147 

LDH§ (U/L) 473·8±67·7 915·7±201·7 0·0229 

Amylase (U/L) 112·0±11·6 383·9±76·3 <0·0001 

Lipase (U/L) 48·4±2·7 663·8±98·7 <0·0001 

Calcium (mg/dL) 8·9±1·9 8·4±0·6 0·1355 

C-Reactive Protein (mg/L) 98·5±6·7 198·9±21·2 <0·0001 

Procalcitonin (ng/mL) 3·6±0·7 5·6±2·2 0·3403 

Ferritin (µg/L) 620·4±74·0 2164·4±511·8 <0·0001 

D-Dimer (µg FEU/mL) 1·4±0·3 2·9±0·4 0·1127 

* WBC: White blood cell 

† BUN:Blood urea nitrogen 

‡ AST: Aspartate aminotransferase 

§ LDH: Lactate dehydrogenase 
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FIGURE LEGENDS 

 

Figure 1. Flow diagram of patients included to study 

 

 

Figure 2. Findings of Acute Pancreatitis of two COVID-19 patients on abdominal CT. Changes in pancreatic 

parenchymal density because of edema, dilatation of the pancreatic duct (arrow), inflamatory changes in 

peripancreatic fat, two or more peripancreatic fluid collections and also perihepatic and perisplenic fluid 

(arrowhead) collections in a 50 years old, male (Balthazar Score E-4, intermadiate exudative pancreatitis) (a,b). 

Diffuse parenchymal enlargement secondary to inflamatory changes, also infiltration of peripancreatic fat, two or 

more peripancreatic fluid (arrow) collections in 65 years old, male (Balthazar Score E-4, intermadiate exudative 

pancreatitis) (c,d). 
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