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Abstract
Background/Purpose: We investigated the incidence, risk factors, clinical charac-
teristics and outcomes of acute pancreatitis (AP) in patients with COVID-19 attend-
ing the emergency department (ED), before hospitalization.
Methods: We retrospectively reviewed all COVID patients diagnosed with AP in 
62 Spanish EDs (20% of Spanish EDs, COVID-AP) during the COVID outbreak. 
We formed two control groups: COVID patients without AP (COVID-non-AP) and 
non-COVID patients with AP (non-COVID-AP). Unadjusted comparisons between 
cases and controls were performed regarding 59 baseline and clinical characteristics 
and four outcomes.
Results: We identified 54 AP in 74 814 patients with COVID-19 attending the ED 
(frequency  =  0.72‰, 95% CI  =  0.54-0.94‰). This frequency was lower than in 
non-COVID patients (2231/1 388 879, 1.61‰, 95% CI = 1.54-1.67; OR = 0.44, 95% 
CI = 0.34-0.58). Etiology of AP was similar in both groups, being biliary origin in 
about 50%. Twenty-six clinical characteristics of COVID patients were associated 
with a higher risk of developing AP: abdominal pain (OR = 59.4, 95% CI = 23.7-149), 
raised blood amylase (OR = 31.8; 95% CI = 1.60-632) and vomiting (OR = 15.8, 
95% CI = 6.69-37.2) being the strongest, and some inflammatory markers (C-reactive 
protein, procalcitonin, platelets, D-dimer) were more increased. Compared to non-
COVID-AP, COVID-AP patients differed in 23 variables; the strongest ones related 
to COVID symptoms, but less abdominal pain was reported, pancreatic enzymes 
raise was lower, and severity (estimated by BISAP and SOFA score at ED arrival) 
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1 |  INTRODUCTION

Infection by SARS-Cov-2 is mainly characterized by fever 
and respiratory symptoms, with dyspnea and lung infiltrates 
being present in more than 50% of hospitalized cases.1 A 
significant number of other signs and symptoms can also be 
present, involving the gastrointestinal tract, hepatic inflam-
mation, myalgia and rhabdomyolysis, or a pro-coagulant 
state, biochemically detected by increased D-dimers, which 
is related to complications and a worse prognosis.1–4 In addi-
tion, isolated case reports and short case series have described 
unusual clinical manifestations in patients with COVID-19. 
However, in some patients, some of these entities appear after 
the patient has been admitted – while the patient is hospital-
ized and, to some extent, represents the expression of the in-
creased number of complications that may have developed in 
patients who are bedridden, multidrug-treated and/or in very 
poor condition. In this scenario, it is difficult to quantify the 
real association of a certain manifestation with the pathogen-
esis of the disease caused by SARS-Cov-2 infection.

Acute pancreatitis is a potential manifestation of viral in-
fections and has been reported in connection with mumps, 
coxsackievirus, hepatitis B, cytomegalovirus, varicella-zoster, 
herpes simplex and human immunodeficiency virus (HIV).5,6 

Some isolated cases of acute pancreatitis have been reported 
during SARS-CoV-2 infection,7–10 although the real frequency 
in patients with COVID-19 is currently unknown. Indeed, there 
is no case series of acute pancreatitis in COVID patients allow-
ing estimation of its frequency. In the present study, we aimed 
to investigate the incidence of acute pancreatitis in patients at-
tending the emergency department (ED), before hospitalization 
and treatment with specific drugs for SARS-Cov-2 infection. 
The specific objectives were: (a) to determine the frequency of 
acute pancreatitis in patients with COVID-19; (b to uncover the 
risk factors associated with the development of acute pancre-
atitis in patients with COVID-19; (c) to describe whether there 
are any distinctive clinical characteristics in these patients in 
comparison with acute pancreatitis observed in non-COVID 
patients; and (d) to investigate the outcomes of COVID patients 
presenting acute pancreatitis.

2 |  METHODS

2.1 | Study design and setting

The present study forms part of the Unusual Manifestations 
of Covid-19 (UMC-19) project, which was designed to 
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was higher. The in-hospital mortality (adjusted for age and sex) of COVID-AP did 
not differ from COVID-non-AP (OR = 1.12, 95% CI = 0.45-245) but was higher than 
non-COVID-AP (OR = 2.46, 95% CI = 1.35-4.48).
Conclusions: Acute pancreatitis as presenting form of COVID-19 in the ED is unu-
sual (<1‰ cases). Some clinically distinctive characteristics are present compared 
to the remaining COVID patients and can help to identify this unusual manifesta-
tion. In-hospital mortality of COVID-AP does not differ from COVID-non-AP but is 
higher than non-COVID-AP, and the higher severity of AP in COVID patients could 
partially contribute to this increment.
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investigate the potential relationship between COVID-
19 and 10 different entities that could be influenced by 
SARS-Cov-2 infection itself: acute pancreatitis, menin-
goencephalitis, Guillain-Barre syndrome, (myo)pericarditis, 
spontaneous pneumothorax, acute coronary syndrome, deep 
venous thrombosis, pulmonary embolism, ictus and gastroin-
testinal bleeding. The main objectives of the UMC-19 project 
were common for all entities and consisted in the description 
of the incidence, risk factors, clinical characteristics, and out-
comes for each particular entity, including COVID patients 
who did not develop these entities as well as non-COVID 
patients that presented these entities as comparators.

In Spain, the first case of SARS-Cov-2 infection was de-
tected on January 31 2020. The definition of the COVID pe-
riod for the inclusion of cases in the present UMC-19 project 
study was set from March 1 to April 30 2020. During this 
61-day period, 213 435 cases of COVID-19 were confirmed 
in Spain by the Ministry of Health.11 For the recruitment of 
controls, the UMC-19 project selected patients from two dif-
ferent periods: one corresponding to the same dates as the 
cases (from March 1 to April 30 2020) and one correspond-
ing to the same period of the previous year (from March 1 to 
April 30 2019).

The investigators forming the steering committee of 
the UMC-19 project initially contacted 152 Spanish EDs, 
which roughly constituted half of the 312 hospital EDs of 

the Spanish public health network. Of these, 81 considered 
participation and analyzed the protocol, and finally 62 (20% 
of Spanish EDs) consented to participate and duly sent all 
the data required (Figure 1). Altogether these 62 hospitals 
provide health coverage to 15.5 million citizens (33% of the 
population of 46.9 million of Spain) and make up a balanced 
representation of the Spanish territory (representing 12 of 
the 17 Spanish autonomous communities), type of hospital 
(community, reference and high-technology university hos-
pitals were included) and involvement in the pandemic (with 
EDs attending from 1% to 47% of the ED census during the 
COVID outbreak period corresponding to COVID patients).12

The investigation of acute pancreatitis in COVID patients, 
one of the entities included in the UMC-19 project, was la-
beled as the UMC-19 Study 6 (UMC-19-S6) and consisted 
of a retrospective, case-control, ED-based, multicenter study 
that reviewed the medical reports of COVID patients who 
were diagnosed with acute pancreatitis during ED assessment 
and were managed in Spanish EDs before hospitalization.

2.2 | Cases of the UMC-19-S6

The case group was formed by COVID patients with the 
diagnosis of acute pancreatitis made at ED presentation 
based on the presence of at least two of the following three 

F I G U R E  1  Study design and Inclusion 
flow chart. AP, acute pancreatitis
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manifestations: (a) acute abdominal pain and tenderness in 
the upper abdomen; (b) elevated pancreatic enzyme levels 
(amylase or lipase elevated > 3 times the upper limit of nor-
mal) in the blood, urine, or ascitic fluid; and (c) abnormal 
imaging findings in the pancreas associated with acute pan-
creatitis.13,14 Diagnostic adjudication was locally made by 
the principal investigator of each center, without external 
review. On the other hand, diagnosis of COVID-19 was ac-
cepted based on SARS-CoV-2 antigen detection in a naso-
pharyngeal swab by reverse transcriptase polymerase chain 
reaction (PCR) and/or based on a clinically compatible clini-
cal picture (including at least malaise, fever, and cough) or 
the presence of typical lung parenchymal infiltrates in chest 
X-rays (bilateral interstitial lung infiltrates and ground-glass 
infiltrates) in patients with some clinical symptoms attribut-
able to COVID-19.

2.3 | Controls of the UMC-19-S6

We defined two different control groups. One group was 
formed by COVID patients (without acute pancreatitis) at-
tending the ED during the same COVID outbreak period used 
for case inclusion (March 1 to April 30 2020). This group 
was constituted by selecting three COVID patients for every 
case detected by each center. Selection was randomly per-
formed by the inclusion of the three COVID patients seen 
immediately before or after each case. Controls were not 
matched with cases for any variable at this point. This group, 
named control group A, was specifically designed to uncover 
the risk factors associated with the development of acute pan-
creatitis in COVID patients.

The second control group was made up of all non-COVID 
patients diagnosed with acute pancreatitis attending the ED 
during the same period as the cases (March 1 to April 30 
2020), which was defined in the same terms as the cases. In 
order to avoid the possibility that some of these control cases 
could eventually have an inadvertent infection by SARS-
Cov-2, and could have a different clinical profile from those 
usually attending the ED due to the population lockdown 
during the outbreak, we also included all patients with acute 
pancreatitis diagnosed in the ED from March 1 to April 30 
2019, just one year before the COVID pandemic. To select 
controls, every center made an alphabetically-ordered list 
of non-COVID patients with acute pancreatitis and selected 
the needed number of controls (three by each case) accord-
ing to such a list, irrespective of whether patients were seen 
in the ED during 2019 or 2020. Controls were not matched 
with cases for any variable at this point. This group was de-
nominated control group B and was specifically designed to 
uncover the particular distinctive clinical characteristics of 
acute pancreatitis in COVID patients with respect to acute 
pancreatitis developed in the general population.

2.4 | Independent variables

We collected 59 independent variables in cases and con-
trols, which included two demographic data (age, sex), 14 
comorbidities (hypertension, dyslipidemia, diabetes mellitus, 
coronary artery disease, chronic heart failure, obesity [clini-
cally estimated], chronic liver disease, chronic obstructive 
pulmonary disease, asthma, active smoker, cerebrovascu-
lar disease, chronic kidney disease [creatinine > 2 mg/dL], 
dementia, active cancer), 12 symptoms (time elapsed from 
symptom onset to ED attendance, fever, rhinorrhea, cough, 
expectoration, dyspnea, chest pain, abdominal pain, vomit-
ing, diarrhea, anosmia, dysgeusia), five vitals at ED arrival 
(temperature, systolic blood pressure, heart rate, respiratory 
rate, room air pulsioxymetry), 22 blood parameters (amyl-
ase, lipase, aspartate aminotransferase [AST], alanine ami-
notransferase [ALT], bilirubin, alkaline phosphatase, lactate 
dehydrogenase [LDH], C-reactive protein [CRP], procalci-
tonin, creatinine, sodium, potassium, calcium, magnesium, 
hemoglobin, leucocytes, lymphocytes, platelets, activated 
partial thromboplastin time, prothrombin time, fibrinogen, 
D-dimer) and four radiological findings in chest X-rays (car-
diomegaly, pleural effusion, interstitial lung infiltrates and 
ground-glass opacities).

In patients with acute pancreatitis (cases and control 
group B), we also recorded specific risk factors for acute 
pancreatitis (chronic alcoholism, and previous antecedent 
of alcohol abuse and episodes of acute pancreatitis), sever-
ity of the current episode of acute pancreatitis at ED arrival 
assessed by two different scores, one specifically developed 
for acute pancreatitis (BISAP score15) and one developed of 
critical patients with sepsis (SOFA score16), the type of im-
aging (ultrasonography and/or computerized tomography) 
and the main results and endoscopic interventions recorded 
or performed during ED patient management, and the final 
etiological diagnosis of the current episode.

2.5 | Outcomes

We defined four different outcomes for cases and controls 
which consisted in: (a) the need for hospitalization; (b) the 
need for admission to intensive care; (c) prolonged hospi-
talization (defined as a length of stay > 7 days, which is the 
median length of stay of hospitalized patients in Spain); and 
(d) in-hospital all-cause mortality.

2.6 | Statistical analysis

Discrete variables were expressed as absolute values and per-
centages, and continuous variables as median and interquar-
tile range (IQR). Frequencies were expressed per thousand 
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(‰) cases or controls, with 95% confidence interval (CI). 
Differences between the case and the control groups were 
assessed by the chi-square test (or Fisher exact test if needed) 
for qualitative variables and by the Mann–Whitney non-
parametric test for quantitative variables. The magnitude of 
associations was expressed as unadjusted odds ratio (OR) 
with 95% CI. Continuous variables were dichotomized using 
clinically meaningful cut-offs or around the median of the 
distribution. As the number of patients with acute pancreati-
tis we expected to identify was not large, we did not plan to 
go further in the investigation of the significant relationships 
identified in the unadjusted analysis using adjusted models. 
As an exception, outcomes were adjusted for age and sex.

In addition to the main planned outcome analysis, we run 
two sensitivity analyses in order to ascertain the consistency 
of our results. The sensibility analysis A consisted of select-
ing only COVID patients (in case and control A groups) with 
SARS-CoV-2 infection confirmed by RT-PCR and disre-
garding those in whom COVID-19 diagnosis was exclusively 
based on clinical criteria. The sensitivity analysis B consisted 
of creating pairs of cases and control A patients and pairs of 
cases and control B patients matched by propensity score. To 
obtain propensity score, we used linear regression modeling 
provided by SPSS using as covariates/factors age, sex and 
baseline comorbidities with unequally (P < 0.05) distributed 
between groups. For case and control B groups matching, 
BISAP score was added to the model. A relative difference of 
less than 10% in propensity score was required for matching.

In all comparisons, statistical significance was accepted 
if the P-value was < 0.05 or if the 95% CI of the risk estima-
tions excluded the value 1. The analyses were performed with 
the SPSS (v.24) statistical software package (IBM, Armonk, 
New York, USA).

2.7 | Ethics

The UMC-19 project was approved by the Ethics Committee 
of the Hospital Clínic of Barcelona (Spain), with the ref-
erence number HCB/2020/0534, and acted as the central 
ethical committee. Under the exceptional circumstances 
generated by the COVID-19 pandemic, the urgent need to 
obtain feasible data related to this new disease, and the non-
interventional and retrospective nature of the project, the re-
quirement of obtaining written patient consent to be included 
in the study was waived. All patients were codified by inves-
tigators of the participating centers before entering their data 
into the general database, thereby ensuring patient anonym-
ity to investigators analyzing the database. The UMC-19-S6 
was carried out in strict compliance with the principles of 
the Declaration of Helsinki. The authors designed the study, 
gathered and analyzed the data, vouched for the data and 
analysis, wrote the paper, and decided to publish.

3 |  RESULTS

A total of 74 814 patients with COVID-19 were attended in 
the 62 Spanish EDs participating in the UMC-19-S6 (Figure 
1) during the 61-day study period. Fifty-four of these pa-
tients presented acute pancreatitis (frequency = 0.72‰, 95% 
CI = 0.54-0.94‰) and constituted the case group. Control 
group A was formed by 162 randomly selected COVID 
patients without acute pancreatitis during the same period. 
COVID infection was confirmed by PCR in 40 cases and 120 
control A patients (74.1% in both groups). On the other hand, 
1 388 879 non-COVID patients were seen during the 122-
day period (61  days in the 2020 COVID period and 61 in 
the 2019 pre-COVID period), and 2,231 diagnoses of acute 
pancreatitis were made (frequency = 1.61‰, 95% CI = 1.54-
1.67). These patients constituted control group B. The rela-
tive frequency of acute pancreatitis in COVID compared to 
non-COVID patients coming to the ED resulted in an OR of 
0.44 (95% CI = 0.34-0.581.93).

The mean age of COVID patients with acute pancreatitis 
(cases) was 68 years; 72% were males, and the most frequent 
comorbidities were hypertension (65%), dyslipidemia (50%), 
diabetes mellitus (28%), and active cancer and obesity (24% 
each). The most frequent symptomatology was abdominal 
pain (80%), vomiting (48%), fever (43%) and dyspnea (29%), 
and the median time from symptom onset to ED consulta-
tion (whichever was first) was 3 days. The remaining clinical 
characteristics, as well as the vitals at ED arrival, laboratory 
findings and chest X-ray alterations are presented in Table 1.

In patients with acute pancreatitis, chronic alcoholism 
was less frequently present in cases than in control group B 
patients, and severity of the current episode of pancreatitis 
assessed when patient arrived to ED was higher in cases, ei-
ther assessed by BISAP or by SOFA score (Table 2). Imaging 
studies to assess acute pancreatitis were ordered in the ED 
in 74% of COVID patients and in 85% of non-COVID pa-
tients (P = 0.10; Table 2). Ultrasonography and dual imaging 
studies (by ultrasonography and computerized tomography) 
were more frequently performed in non-COVID patients. The 
main findings did not differ between the two groups, and a 
similar percentage of patients were treated with endoscopic 
retrograde cholangiopancreatography and sphincterotomy 
during ED stay (5.6% and 6.8%, respectively). Final etiologic 
diagnosis of the current episode of pancreatitis did not differ 
among COVID and non-COVID patients: about 50% were 
biliary, about 10% alcoholic and in about 25% the origin was 
unknown or unreported (Table 2).

When cases were compared with controls, some statis-
tically significant differences were found (Table 1), and the 
magnitudes of these associations are shown in Table 3. In 
COVID patients, complaints of abdominal pain and vomiting 
and a rise in blood amylase levels were the most indicative of 
the presence of a concomitant acute pancreatitis, all with ORs 
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T A B L E  1  Baseline characteristics of patients with COVID-19 with acute pancreatitis and comparison with patients with COVID-19 without 
acute pancreatitis (control A group) and with patients without COVID-19 with acute pancreatitis (control B group)

Cases
(COVID and AP)
N = 54
n (%)

Control group A
(COVID and non-AP)
N = 162
n (%)

Control group B
(non-COVID and AP)
N = 162
n (%) P-value* P-value**

Demographics

Age (years) [median (IQR)] 68 (53-79) 62 (46-77) 61 (49-77) 0.26 0.34

Sex (male) 39 (72.2) 85 (52.5) 91 (56.2) 0.01 0.04

Comorbidities

Hypertension 35 (64.8) 69 (42.6) 86 (53.1) 0.007 0.16

Dyslipidemia 27 (50.0) 47 (29.0) 65 (40.1) 0.008 0.21

Diabetes mellitus 15 (27.8) 23 (14.2) 37 (22.8) 0.04 0.47

Active cancer 13 (24.1) 15 (9.3) 16 (9.9) 0.009 0.01

Obesity (clinically 
estimated)

13 (24.1) 21 (13.0) 37 (22.8) 0.08 0.85

Chronic obstructive 
pulmonary disease

11 (20.4) 18 (11.1) 144 (88.9) 0.11 0.001

Chronic kidney disease 11 (20.4) 5 (3.1) 14 (8.6) <0.001 0.03

Coronary artery disease 5 (9.3) 9 (5.6) 12 (7.4) 0.35 0.77

Cerebrovascular disease 5 (9.3) 11 (6.8) 6 (3.7) 0.55 0.15

Chronic liver disease 5 (9.3) 5 (3.1) 19 (11.7) 0.13 0.80

Asthma 4 (7.4) 8 (4.9) 6 (3.7) 0.50 0.27

Chronic heart failure 4 (7.4) 12 (7.4) 9 (5.6) 1.00 0.74

Peripheral artery disease 4 (7.4) 8 (4.9) 8 (4.9) 0.50 0.55

Dementia 3 (5.6) 13 (8.0) 1 (0.6) 0.77 0.04

Symptoms at ED arrival

Length of symptoms (days) 
[median (IQR)]

3 (1-6) 7 (4-10) 1 (1-3) <0.001 0.001

Fever (>38°C) 23 (42.6) 93 (57.4) 13 (8.0) 0.08 <0.001

Rhinorrhea 5 (9.3) 8 (4.9) 0 (0) 0.32 <0.001

Cough 9 (16.7) 100 (61.7) 1 (0.6) <0.001 <0.001

Expectoration 4 (7.4) 16 (9.9) 1 (0.6) 0.79 0.02

Dyspnea 11 (20.4) 89 (54.9) 2 (1.2) <0.001 <0.001

Anosmia 3 (5.6) 11 (6.8) 0 (0) 1.00 0.02

Dysgeusia 3 (4.9) 8 (4.9) 0 (0) 1.00 0.02

Chest pain 4 (7.4) 20 (12.3) 4 (2.5) 0.45 0.11

Abdominal pain 43 (79.6) 10 (6.2) 157 (96.9) <0.001 <0.001

Vomiting 26 (48.1) 9 (5.6) 98 (60.5) <0.001 0.12

Diarrhea 6 (11.1) 32 (19.8) 16 (9.9) 0.22 0.80

Signs at ED arrival [median (IQR)]

Temperature (°C) 36.5 (36.0-37.5) 36.6 (36.0-37.3) 36.1 (36.0-36.5) 0.64 0.004

Systolic blood pressure 
(mmHg)

132 (108-150) 126 (115-140) 135 (118-151) 0.61 0.22

Heart rate (bpm) 87 (77-94) 89 (79-98) 79 (70-92) 0.30 0.03

Respiratory rate (bpm) 18 (15-20) 18 (16-22) 16 (14-19) 0.05 0.27

Room air pulsioxymetry (%) 96 (95-98) 96 (93-98) 97 (96-98) 0.22 0.04

(Continues)
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10-fold greater with respect to COVID patients without acute 
pancreatitis (ORs of 59, 16 and 32, respectively). Similarly, 
chest X-ray findings such as lung interstitial infiltrates, pa-
renchymal glass-ground opacities and pleural effusion were 
extremely increased (ORs of 24, 19 and 11, respectively). As 
expected, abnormalities in hepatic and biliary blood tests were 
also more frequently present among cases than in patients in 
control group B. Remarkably, some inflammatory markers 

(CRP, procalcitonine, platelets, D-dimer) as well as pleural ef-
fusion (OR of 5) were also more frequently seen in cases than 
in control A patients. Conversely, cases less frequently pre-
sented cough and dyspnea. Finally, acute pancreatitis was also 
found to be associated with male sex and hypertension, dyslip-
idemia, diabetes mellitus and active cancer as comorbidities.

On the other hand, compared to non-COVID patients 
with acute pancreatitis (control group B patients), the most 

Cases
(COVID and AP)
N = 54
n (%)

Control group A
(COVID and non-AP)
N = 162
n (%)

Control group B
(non-COVID and AP)
N = 162
n (%) P-value* P-value**

Laboratory findings [median (IQR)]

Hemoglobin (g/L) 137 (119-146) 139 (130-148) 146 (132-157) 0.27 0.002

Leucocyte count (cells/μL) 9,200 (6700-14900) 6,700 (4500-8800) 10,800 (7700-14100) <0.001 0.19

Lymphocyte count (cells/
μL)

900 (600-1385) 1,140 (800-1715) 1,300 (900-1860) 0.008 0.001

Platelets (103cells/μL) 239 (181-317) 206 (158-269) 227 (183-271) 0.02 0.30

Protrombin time (seconds) 12.7 (12.1-14.7) 12.5 (11.7-13.7) 12.4 (11.2-14.2) 0.39 0.15

APTT (seconds) 30.3 (25.1-34.4) 29.3 (25.7-34.4) 28.3 (25.0-31.7) 0.99 0.13

Fibrinogen (mg/dL) 575 (500-660) 500 (422-664) 451 (372-543) 0.08 <0.001

D-dimer (ng/mL) 1,134 (520-3800) 629 (343-1270) 644 (343-1270) 0.01 0.26

C-reactive protein (mg/dL) 9.5 (2.5-17.8) 5.7 (1.7-10.9) 1.5 (0.4-8.4) 0.02 <0.001

Procalcitonin (ng/mL) 0.19 (0.06-3.00) 0.10 (0.06-0.15) 0.12 (0.05-0.76) 0.03 0.55

Lactate dehydrogenase 
(IU/L)

282 (198-435) 267 (201-357) 257 (192-396) 0.54 0.54

Creatinine (mg/dL) 1.0 (0.8-1.6) 0.8 (0.7-1.1) 0.9 (0.7-1.0) 0.005 0.003

Sodium (mmol/L) 138 (135-140) 139 (136-140) 139 (138-140) 0.23 0.18

Potassium (mmol/L) 4.0 (3.7-4.5) 4.1 (3.8-4.4) 4.0 (3.7-4.3) 0.41 0.69

Calcium (mg/dL) 8.8 (7.8-9.3) 8.7 (8.2-9.1) 8.7 (8.2-9.3) 0.68 0.51

Magnesium (mg/dL) 2.0 (1.7-2.2) 1.9 (1.8-2.0) 2.0 (1.8-2.1) 0.68 0.56

Aspartate animotransferase 
(IU/L)

57 (27-147) 31 (21-48) 96 (25-247) <0.001 0.19

Alanine aminotransferase 
(IU/L)

64 (25-193) 25 (17-35) 66 (25-261) <0.001 0.73

Bilirubin (mg/dL) 1.0 (0.5-4.1) 0.5 (0.4-0.7) 1.1 (0.5-2.4) <0.001 0.75

Alkaline phosphatase (IU/L) 132 (73-270) 69 (54-110) 111 (82-151) <0.001 0.30

Amylase (IU/L) 363 (134-1144) 62 (48-65) 959 (265-2467) 0.003 0.006

Lipase (IU/L) 945 (149-2466) - 1811 (290-6845) - 0.008

Chest X-ray N = 51 N = 157 N = 113

Cardiomegaly 5 (10.4) 11 (7.1) 9 (8.5) 0.54 0.77

Interstitial lung infiltrates 13 (25.5) 71 (45.2) 2 (1.8) 0.01 <0.001

Ground-glass lung opacities 20 (39.2) 89 (56.7) 3 (2.7) 0.04 <0.001

Pleura effusion 8 (16.7) 6 (3.8) 2 (1.8) 0.005 0.001

Note: Abbreviations: AP, acute pancreatitis; APTT, activated partial thromboplastin time; ED, emergency department.
Bold P values denote statistical significance (P < 0.05).
*P values refer to comparison between cases and control A group. 
**P values refer to comparison between cases and control B group. 

T A B L E  1  (Continued)
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distinctive findings in COVID patients with acute pancre-
atitis were the presence of the symptoms of COVID in-
fection: fever, cough, expectoration, dyspnea, dysgeusia 

and anosmia, with ORs over 10-fold higher (ORs of 14, 
32, 13, 21, 22 and 22, respectively, Table 3). They were 
also more frequently male and, remarkably, the complaint 

T A B L E  2  Specific clinical data, imaging and endoscopic findings, and final etiologic diagnosis in patients with acute pancreatitis, comparing 
those with (cases) and without (control group B) COVID-19

Cases
(COVID and AP)
N = 54
n (%)

Control group B
(non-COVID and AP)
N = 162
n (%) P-value

Risk factors

Chronic alcoholism 4 (7.4) 33 (20.4) 0.03

Ex-alcoholism 5 (9.3) 10 (6.2) 0.44

Previous episodes of acute pancreatitis 11 (20.4) 51 (31.5) 0.12

Severity of the episode of acute pancreatitis

BISAP score (points) [median (IQR)] 2 (2-3) 2 (1-3) 0.008

0 points 6 (11.1) 23 (14.2)

1 point 12 (22.2) 55 (34.0)

2 points 17 (31.5) 60 (37.0)

>2 points 19 (35.2) 24 (14.8)

SOFA score (points) [median (IQR)] 3 (1-4) 1 (1-3) 0.005

0 points 7 (13.0) 27 (16.7)

1 point 9 (16.7) 61 (37.7)

2 points 10 (18.5) 15 (9.3)

>3 points 28 (51.9) 59 (34.6)

Imaging technique used in the emergency department

Ultrasonography 12 (22.2) 106 (65.4) <0.001

Computerized tomography 33 (61.1) 75 (46.3) 0.08

Both 5 (9.3) 44 (27.2) 0.008

Any of them 40 (74.1) 137 (84.6) 0.10

Main imaging findings in gastroscopy N = 40 N = 137

Gallstones 5 (12.5) 35 (25.5) 0.09

Common bile duct enlargement and/or choledocholithiasis 4 (10.0) 12 (8.8) 0.76

Pancreatic edema, inflammation, collections or Wirsung duct dilatation 
supporting diagnosis of acute pancreatitis on imaging

24 (60.0) 76 (55.5) 0.72

Endoscopic retrograde cholangiopancreatography (plus sphincterotomy) 3 (5.6) 11 (6.8) 1.00

Final etiological diagnosis of the episode of acute pancreatitis

Biliary 26 (48.1) 90 (55.6) 0.35

Alcoholic 2 (3.7) 19 (11.7) 0.11

Neoplassia 4 (7.4) 3 (1.9) 0.07

Chronic pancreatitis (acute exacerbation) 1 (1.9) 5 (3.1) 0.59

Pharmacological 2 (3.7) 3 (1.9) 0.60

Infectious 3 (5.6) 1 (0.6) 0.05

Hypertriglyceridemia 1 (1.9) 2 (1.2) 1.00

Iatrogenic 0 (0) 2 (1.2) 0.41

Anatomic abnormalities 0 (0) 1 (0.6) 0.56

Unknown/Unreported 15 (27.8) 36 (22.2) 0.52

Abbreviations: AP, acute pancreatitis.
Bold P values denote statistical significance (P < 0.05).
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of abdominal pain was not as frequent in COVID patients 
with acute pancreatitis as in non-COVID patients (OR of 
0.12) and neither were blood amylase concentrations over 
1,000 IU/L (ORs of 0.34).

COVID patients with acute pancreatitis were hospitalized 
in 96% of cases; 9% were admitted to the ICU at some point 
during hospital stay, 53% experienced prolonged hospital-
ization (>7  days) and 17% died during hospital stay. With 
respect to COVID patients without acute pancreatitis, and 
after adjustment for age and sex, the only outcome that was 
statistically different was hospitalization (OR  =  7.94, 95% 
CI = 1.72-36.7), while in-hospital mortality was very similar 
(OR = 1.12, 95% CI = 0.45-2.79) (Figure 2). Similar findings 
were found in sensitivity analysis A comparing 40 cases and 
120 control A patients; as well as in sensitivity analysis B 
comparing 48 pairs of matched individuals (Figure 3). On 
the other hand, compared to non-COVID patients with acute 
pancreatitis, cases more frequently had prolonged hospital-
ization (OR = 1.71, 95% CI = 1.21-2.42) and a higher risk 
of in-hospital mortality (OR  =  2.46, 95% CI  =  1.35-4.48) 
(Figure 2). Sensitivity analysis A comparing 40 cases with 
162 control B patients reported significant differences in the 
same outcomes (prolonged hospitalization and mortality), 
while sensitivity analysis B comparing 45 pairs of matched 
individuals, despite providing outcome estimations similar 
to those found in the main analysis, such differences did not 
reach statistical significance due to a wider 95% confidence 
interval (Figure 3).

T A B L E  3  Magnitude of statistically significant associations 
found in the unadjusted analysis

Odds ratio (95% confidence 
interval)

Risk factors for the development of acute pancreatitis in COVID 
patients (compared to COVID patients not developing acute 
pancreatitis)

Abdominal pain 59.4 (23.7-149)

Amylase > 140 IU/L 31.8 (1.60-632)

Vomiting 15.8 (6.69-37.2)

Chronic kidney disease 8.03 (2.65-24.4)

Alkaline 
phosphatase > 150 IU/L

7.61 (2.57-22.5)

Bilirubin > 1 mg/dL 6.27 (2.77-14.2)

Alanine 
aminotransferase > 40 IU/L

6.22 (3.06-12.7)

Leucocytes > 10 000 cells/µL 5.56 (2.65-11.7)

Pleural effusion in chest X-ray 5.00 (1.64-15.2)

Creatinine > 1.3 mg/dL 3.85 (1.78-8.33)

Aspartate 
aminotransferase > 40 IU/L

3.21 (1.57-5.56)

Active cancer 3.11 (1.37-7.05)

Hypertension 2.48 (1.31-4.71)

Dyslipidemia 2.45 (1.30-4.60)

Male sex 2.36 (1.21-4.61)

Diabetes mellitus 2.32 (1.11-4.88)

Lymphocytes < 1,000 cells/ µL 2.07 (1.07-3.99)

Platelets > 300 000 elements/µL 2.07 (0.95-4.52)

Procalcitonin > 0.1 ng/mL 1.99 (0.82-4.80)

D-dimer > 1,000 ng/mL 1.98 (0.93-4.20)

C-reactive protein > 5 mg/dL 1.85 (0.94-3.64)

Lung parenchymal glass-ground 
opacities in chest X-ray

0.49 (0.26-0.94)

Lung interstitial infiltrates in 
chest X-ray

0.41 (0.21-0.84)

Symptoms lasting > 7 days 0.32 (0.15-0.71)

Dyspnea 0.21 (0.10-0.44)

Cough 0.12 (0.06-0.27)

Distinctive clinical characteristics of acute pancreatitis in COVID 
patients (respect to acute pancreatitis in non-COVID patients)

Cough 32.1 (3.97-261)

Lung interstitial infiltrates in 
chest X-ray

23.7 (6.60-84.5)

Dysgeusia 22.1 (1.12-435)

Anosmia 22.1 (1.12-435)

Dyspnea 20.5 (4.37-95.8)

Lung parenchymal glass-ground 
opacities in chest X-ray

19.0 (4.10-88.0)

(Continues)

Odds ratio (95% confidence 
interval)

Fever (>38ºC) 14.3 (5.85-34.9)

Expectoration 12.9 (1.41-118)

Pleural effusion in chest X-ray 10.7 (2.18-52.5)

Dementia 9.47 (0.96-93.1)

Chronic obstructive pulmonary 
disease

5.66 (2.07-15.5)

C-reactive protein > 5 mg/dL 4.87 (2.44-9.72)

Fibrinogen > 500 mg/dL 4.70 (1.73-12.8)

Creatinine > 1.3 mg/dL 4.41 (2.02-9.60)

Active cancer 2.89 (1.29-6.50)

Symptoms lasting > 7 days 2.75 (1.07-7.04)

Chronic kidney disease 2.70 (1.15-6.39)

Hemoglobin < 120 g/L 2.44 (1.13-5.24)

Lymphocytes < 1,000 cells/ µL 2.43 (1.26-4.69)

Male sex 2.02 (1.04-3.97)

Lipase > 1,000 IU/L 0.62 (0.27-1.44)

Amylase > 1,000 IU/L 0.34 (0.15-0.78)

Abdominal pain 0.12 (0.04-0.38)

T A B L E  3  (Continued)
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4 |  DISCUSSION

We found that around 0.75‰ of COVID patients coming to 
the ED were concomitantly diagnosed with acute pancreatitis. 
This frequency, found during a 2-month period of the COVID 
outbreak in Spain, should be considered as low compared with 
both the frequency observed in non-COVID patients coming 
to the ED found in the present study (around 1.5‰) and the 
annual incidence reported in the general population in the 
United States (up to 0.35‰)17. Remarkably, our study did not 
include cases of acute pancreatitis appearing after the initia-
tion of antibiotics or antiviral drugs, a circumstance that could 
increase the risk due to drug-related adverse events. Therefore, 
the decreased OR of 0.44 for COVID patients found in the 
UMC-19-S6 suggests that pancreas may not be a target for 
direct SARS-CoV-2 tropism or indirect viral-induced damage 
due to inflammatory or for immunological response generated 
by the virus. Interestingly, our results are in agreement with 
a very recent study performed in patients hospitalized in 12 
New York hospitals during the COVID pandemic also found a 
decreased OR of 0.62 (95% CI = 0.42-0.91) for acute pancrea-
titis in COVID patients (32 acute pancreatitis among 11 883 
hospitalizations) respect to non-COVID patients (157 acute 
pancreatitis among 36 129 hospitalizations).18

Some predisposing factors were found in previous cases 
of acute pancreatitis reported in COVID patients.7–10 Two 
of three first-line family members admitted to an ICU in 
Denmark developed severe acute pancreatitis, suggesting a 
genetic predisposition to pancreatic involvement in COVID 
patients.7 Morrison et al. reported two cases of hypertri-
glyceridemia secondary to tocilizumab used to treat SARS-
CoV-2 infection in the US; one case had elevated biomarkers 
consistent with pancreatitis.10 In another two cases of acute 

pancreatitis reported separately, the temporal relationship 
with COVID-19 and the lack of other etiologies suggest 
coronavirus-induced pancreatitis.8,9 The presence of angio-
tensin-converting enzyme-2 (ACE-2) receptors in pancre-
atic islet cells has been suggested as a potential link, since 
part of the pathogenesis of COVID-19 is thought to be me-
diated by such receptors.9,19 According to this hypothesis, 
acute pancreatitis in COVID-19 could be directly due to the 
cytopathic effect of local SARS-CoV-2 replication or indi-
rectly due to harmful immune response induced by the virus. 
Nevertheless, if this mechanism really exists, one would ex-
pect the frequency of acute pancreatitis to be increased in 
COVID patients compared to the general population, and in 
the present study this increased incidence was not found.

COVID patients developing acute pancreatitis differed 
from the remaining COVID patients in that the differences 
in their data were more related to acute pancreatitis than to 
COVID infection. Abdominal pain and vomiting are two sig-
natures of acute pancreatitis, but these manifestations can be 
present in up to 17% of COVID patients.16 This could lead to 
the misdiagnosis of acute pancreatitis in patients with a mild 
rise in enzyme levels and digestive symptoms derived from the 
COVID infection itself. Our patients fulfilled at least two out of 
the three criteria internationally accepted for the diagnosis of 
acute pancreatitis.13,14 Remarkably, our COVID patients with 
acute pancreatitis had a higher increase in inflammatory mark-
ers (CRP, procalcitonin, platelets, D-dimer) than those without 
acute pancreatitis. The significance of these findings is un-
known and merits further studies to elucidate if they imply any 
connection between inflammatory activity in COVID patients 
and pancreas involvement. The presence of pleural effusion in 
chest X-ray, barely seen in COVID-19, could be an additional 
red flag when abdominal pain is present in these patients.

F I G U R E  2  Outcomes of patients with COVID-19 and acute pancreatitis compared with controls
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The clinical characteristics of acute pancreatitis in 
COVID patients differed from those of acute pancreatitis in 
non-COVID patients in relation to many baseline, clinical 
and analytical data, with most of these characteristics de-
pending on the presence of SARS-CoV-2 infection. Of note, 
increases in amylase and lipase levels were more moderate 
and abdominal pain was less frequent in COVID patients 
with acute pancreatitis which may make it more difficult 
to diagnose acute pancreatitis in these patients than in the 
general population. Thus, a high degree of suspicion is 

recommended in EDs. On the other hand, although we did 
not explore the potential effect of patient race, results from 
the Inamdar et al. study suggest that Black and Hispanic 
races are more represented in acute pancreatitis developed 
in COVID patients than in acute pancreatitis developed in 
non-COVID patients.18

COVID patients with acute pancreatitis showed similar 
outcomes to those of the rest of COVID patients, with the ex-
ception that the former more frequently need hospitalization. 
However, in-hospital mortality did not significantly differ. 

F I G U R E  3  Outcomes of patients with COVID-19 and acute pancreatitis compared with controls estimated in the main analysis (adjusted 
by age and sex) and in the sensitivity analysis A and B. *Sensitivity analysis A consisted of only using COVID patients (in case and control A 
groups) with COVID diagnosis confirmed by reverse transcriptase polymerase chain reaction to detect SARS-CoV-2 RNA. **Sensitivity analysis 
B consisted of comparing pairs of cases and controls matched by propensity score. Propensity score for cases and control A patients matching 
was obtained using age as covariate and sex, hypertension, dyslipemia, diabetes mellitus, active cancer and chronic kidney disease as factors and 
rendered 48 pairs of matched cases:control A patients. Propensity score for cases and control B patients matching was obtained using age and 
BISAP score as covariates and sex, active cancer, chronic kidney disease, chronic obstructive pulmonary disease and dementia as factors and 
rendered 45 pairs of matched cases:control B patients. AP, acute pancreatitis
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On the other hand, there was a clear increment of mortality 
in these patients with respect to acute pancreatitis in non-
COVID patients. Probably, part of this increment in in-hospi-
tal mortality is in relation to the severity of the viral infection 
because, as a general rule, mortality rates between 10% and 
20% have been reported in hospitalized COVID patients.20–22 
Nonetheless, we have identified that severity of the current 
episode of acute pancreatitis, assessed by two different scores 
when a patient arrived at ED, seems to be higher in COVID 
patients, and therefore, acute pancreatitis itself could be con-
tributing, to some extent, to the worse prognosis observed in 
acute pancreatitis developed by COVID patients in respect to 
non-COVID patients.

4.1 | Limitations

This study has several limitations. First, as abdominal pain 
and vomiting can be seen as constitutive symptoms of 
COVID-19, some cases of mild, paucisymptomatic acute 
pancreatitis could have remained undiagnosed if pancreatic 
enzyme determination was not ordered. Second, we did not 
adjust the incidence of acute pancreatitis in COVID for all 
relevant patient-related or disease-related factors influenc-
ing the relative frequency of acute pancreatitis presentation 
and outcomes, and this could somewhat alter the estima-
tions presented in the current study. Third, in around one 
quarter of COVID-19 patients the diagnosis was based ex-
clusively on clinical and/or radiological findings, with no 
microbiological confirmation. This was due to a shortage of 
diagnostic tests during the first pandemic surge in Spain.23 
We have tried to cover this gap by repeating the outcome 
analysis using only cases and control A patients with SARS-
CoV-2 infection confirmed by RT-PCR, and such analysis 
(the sensitivity analysis A) rendered the same significant as-
sociations as the main analysis. Fourth, as a retrospective 
study, although the case record form was standardized, there 
was no monitoring of data collection methods, and diagno-
sis and outcome adjudication were done locally. Fifth, the 
UMC-19-S6 was designed to randomly select patients for 
control groups A and B no planned matching for any patient 
characteristic. Therefore, as we did not balance any poten-
tial confounder in the study design, our study design pro-
duced groups that diverged in many baseline characteristics. 
Although the sensitivity analysis B tried to overcome this 
limitation and obtained similar estimations as those found in 
the main analysis, we cannot rule out that a different design 
could modify, to some extent, our findings. Finally, in depth 
analysis of the severity of acute pancreatitis in patients with 
COVID was not performed and we were not able to iden-
tify the real role of acute pancreatitis in the increment of in-
hospital mortality observed when it is developed by COVID 
patients respect to non-COVID patients.

5 |  CONCLUSIONS

Despite these limitations, we conclude that the incidence of 
acute pancreatitis in COVID patients attending the ED is low 
and less than expected in the general population (non-COVID 
patients) attending the ED. A high degree of suspicion of acute 
pancreatitis must be considered in COVID patients, as they can 
present abdominal pain and vomiting as a mere consequence of 
viral infection while, on the other hand, these symptoms of pan-
creatic inflammation may not be as evident as in non-COVID 
patients. At the time of patient arrival to ED, severity of acute 
pancreatitis seems to be higher in COVID than in non-COVID 
patients, although the role of this finding in the increased mor-
tality found in the former group in respect to the latter group 
is not determined by the present study. On the other hand, the 
development of acute pancreatitis in COVID patients is not as-
sociated with a higher mortality.

CONFLICT OF INTEREST
No author reports any conflict of interest directly or indi-
rectly connected with this manuscript.

AUTHOR CONTRIBUTION
All the authors discussed the idea and design of study and 
provided patients. Data analysis and first draft writing was 
done by OM. All the authors have read this draft and pro-
vided insight for the final version. OM is the guarantor of the 
paper, taking responsibility for the integrity of the work as a 
whole, from inception to publication of the article.

FUNDING INFORMATION
The present work was performed without any direct or indi-
rect financial support.

REFERENCES
 1. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical 

characteristics of coronavirus disease 2019 in China. N Engl J 
Med. 2020;382:1708–20.

 2. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. 
Epidemiological and clinical characteristics of 99 cases of 2019 
novel coronavirus pneumonia in Wuhan, China: a descriptive 
study. Lancet. 2020;395:507–13.

 3. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, 
Davidson KW, et al. Presenting characteristics, comorbidities, and 
outcomes among 5700 patients hospitalized with COVID-19 in the 
New York City Area. JAMA. 2020;323:2052–9.

 4. Lodigiani C, Iapichino G, Carenzo L, Cecconi M, Ferrazzi P, 
Sebastian T, et al. Venous and arterial thromboembolic complica-
tions in COVID-19 patients admitted to an academic hospital in 
Milan, Italy. Thromb Res. 2020;191:9–14.

 5. Parenti DM, Steinberg W, Kang P. Infectious causes of acute pan-
creatitis. Pancreas. 1996;13:356–71.

 6. Dassopoulos T, Ehrenpreis ED. Acute pancreatitis in human im-
munodeficiency virus-infected patients: a review. Am J Med. 
1999;107:78–84.



   | 965MIRÓ et al.

 7. Hadi A, Werge M, Kristiansen KT, Pedersen UG, Karstensen JG, 
Novovic S, et al. Coronavirus Disease-19 (COVID-19) associated 
with severe acute pancreatitis: Case report on three family mem-
bers. Pancreatology. 2020;20:665–7.

 8. Anand Er, Major C, Pickering O, Nelson M. Acute pancreatitis in a 
COVID-19 patient. Br J Surg. 2020;107:e182.

 9. Aloysius MM, Thatti A, Gupta A, Sharma N, Bansal P, Goyal 
H. COVID-19 presenting as acute pancreatitis. Pancreatology. 
2020;20:1026–7.

 10. Morrison AR, Johnson JM, Ramesh M, Bradley P, Jennings J, 
Smith ZR. Acute hypertriglyceridemia in patients with COVID-19 
receiving tocilizumab. J Med Virol. 2020;92:1791–2. https://doi.
org/10.1002/jmv.25907

 11. Ministry of Health.Spanish Government. Accessed: 1–6-2020. 
Available at: https://cneco vid.isciii.es/covid 19/#nivel es-de-gravedad

 12. Miró O, González del Castillo J. Collaboration among Spanish 
emergency departments to promote research: on the creation of the 
SIESTA (Spanish Investigators on Emergengy Situations TeAm) ret-
work and the coordination of the UMC-19 (Unusual Manifestations 
of COVID-19) macroproject. Emergencias. 2020;32:269–77.

 13. Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr 
MG, et al. Classification of acute pancreatitis-2012: revision of the 
Atlanta classification and definitions by international consensus. 
Gut. 2013;62:102–11.

 14. Crockett SD, Wani S, Gardner TB, Falck-Ytter Y, Barkun AN. 
American Gastroenterological Association Istitute guideline 
on initial management of acute pancreatitis. Gastroenterology. 
2018;154:1096–101.

 15. Wu BU, Johannes RS, Sun X, Tabak Y, Conwell DL, Banks PA. 
The early prediction of mortality in acute pancreatitis: a large pop-
ulation-based study. Gut. 2008;57:1698–703.

 16. Jones AE, Trzeciak S, Kline JA. The Sequential Organ Failure 
Assessment score for predicting outcome in patients with severe 
sepsis and evidence of hypoperfusion at the time of emergency de-
partment presentation. Crit Care Med. 2009;37:1649–54.

 17. Vege SS, Yadav D, Chari ST. Pancreatitis. In: Talley NJ, Locke 
GR, Saito YA, editors. GI Epidemiology, 1st edn. Malden, MA: 
Blackwell Publishing; 2007.

 18. Inamdar S, Benias PC, Liu Y, Sejpal DV, Satapathy SK, Trindade AJ, 
et al. Prevalence, risk factors, and outcomes of hospitalized patients 
with COVID-19 presenting as acute pancreatitis. Gastroenterology. 
2020; https://doi.org/10.1053/j.gastro.2020.08.044 (in press)

 19. Wang F, Wang H, Fan J. Pancreatic injury patterns in patients with 
COVID-19 pneumonia. Gastroenterology. 2020;159:367–70.

 20. Ayerbe L, Risco C, Ayis S. The association between treatment 
with heparin and survival in patients with Covid-19. J Thromb 
Thrombolysis. 2020;50:298–301.

 21. Martín-Sánchez FJ, González del Castillo J, Valls Carbó A, López 
Picado A, Martínez Valero C, Miranda JD, et al. Diagnostic groups 
and short-term outcomes in suspected COVID-19 cases treated in 
an emergency department. Emergencias. 2020;32:242–52.

 22. Gil-Rodrigo A, Miró O, Piñera P, Burillo-Putze G, Jiménez 
S, Martín A, et al. Analysis of clinical characteristics and out-
comes in patients with COVID-19 based on a series of 1000 pa-
tients treated in Spanish emergency departments. Emergencias. 
2020;32:233–41.

 23. Alquezar-Arbé A, Piñera P, Jacob J, Martín A, Jiménez S, Llorens 
P, et al. Impact of the COVID-19 pandemic on hospital emer-
gency departments: results of a survey of departments in 2020- 
The Spanish ENCOVIR study. Emergencias. 2020;32:320–31.

How to cite this article: Miró Ò, Llorens P, 
Jiménez S, et al; the Spanish Investigators on 
Emergency Situations TeAm (SIESTA) network. A 
case-control emergency department-based analysis of 
acute pancreatitis in Covid-19: Results of the UMC-
19-S6. J Hepatobiliary Pancreat Sci. 2021;28:953–
966. https://doi.org/10.1002/jhbp.873

APPENDIX 1

The SIESTA network is  formed by the 
fol lowing researchers and centers  (al l 
from Spain)
Steering Committee: Òscar Miró, Sònia Jiménez (Hospital 
Clínic, Barcelona), Juan González del Castillo, Francisco 
Javier Martín-Sánchez (Hospital Clínico San Carlos, 
Madrid), Pere Llorens (Hospital General de Alicante), 
Guillermo Burillo-Putze (Hospital Universitario de 
Canarias, Tenerife), Alfonso Martín (Hospital Universitario 
Severo Ochoa de Leganés, Madrid), Pascual Piñera 
Salmerón (Hospital General Universitario Reina Sofía, 
Murcia), E. Jorge García Lamberechts (Hospital Clínico 
San Carlos, Madrid), Javier Jacob (Hospital Universitario 
de Bellvitge, L’Hospitalet de Llobregat, Barcelona), Aitor 
Alquézar-Arbé (Hospital de la Santa Creu i Sant Pau, 
Barcelona).

Participating centers:
1. Hospital Universitario Doctor Peset Aleixandre de 

Valencia: María Luisa López Grima, Mª Ángeles Juan 
Gómez.

2. Hospital Universitario y Politécnico La Fe de Valencia: 
Javier Millán, Leticia Serrano Lázaro.

3. Hospital Universitario General de Alicante: Begoña 
Espinosa, Francisca Molina

4. Hospital Clínico Universitario de Valencia: José Noceda.
5. Hospital Arnau de Vilanova de Valencia: María José 

Cano Cano, Rosa Sorando Serra.
6. Hospital Francesc de Borja de Gandía, Valencia: María 

José FortunyBayarri, Francisco José Salvador Suárez.
7. Hospital General Universitario de Elche, Alicante: 

Matilde González Tejera.
8. Hospital Marina Baixa de Villajoyosa de Alicante: 

Andrea Estrada Herrera, Eduardo Lorenzo Garrido
9. Hospital Virgen de los Lirios, Alcoy Alicante: Patricia 

Borrás Albero.
10. Hospital Universitario Vinalopó de Elche (Alicante): 

Julio Armas Castro, Esther Ruescas Escolano
11. Hospital Universitario de Torrevieja de Alicante: 

Alexandra MilanMestre, Fernando Lajara Navarro
12. Hospital LluisAlcanys de Xativa: Carles Pérez García, 

Pilar Sánchez Amador.
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13. Hospital Universitario de La Ribera de Valencia: José 
Vicente Brasó Aznar, José Luis Ruiz López.

14. Hospital de la Vega Baja Orihuela de Alicante: María 
Carmen Ponce, Elena Díaz Fernández.

15. Hospital Universitario Sant Joan Alicante: Elena Díaz 
Fernández

16. Hospital General de Requena de Valencia: Veronica de 
Los Santos, Carol Cuenca Valero.

17. Hospital de Lliria de Valencia: Ana Peiró Gómez, 
Elena Gonzalo Bellver.

18. Hospital de la Santa Creu i Sant Pau (Barcelona): Elena 
Avellana Pardina, Mar Soler Ferrer

19. Hospital Clinic (Barcelona): Carlos Cardozo.
20. Hospital Universitari de Bellvitge de Hospitalet 

de Llobregat (Barcelona): Alejandro Roset-Rigat, Irene 
Cabello-Zamora.

21. Hospital UniversitariGermansTrias i Pujol de Badalona 
(Barcelona): Anna Sales Montufo, Pepe Ferrer Arbaizar.

22. Hospital de Terrassa (Barcelona): Josep Tost.
23. Hospital del Mar (Barcelona): Isabel Cirera Lorenzo, 

Silvia Mínguez Masó.
24. Hospital Universitari Joan XXIII (Tarragona): Anna 

Palau, Ruth Gaya Tur.
25. Hospital Universitari de Girona Dr. Josep Trueta 

(Girona): MariaAdroher Muñoz, Ester Soy Ferrer.
26. Hospital Universitari de Vic (Barcelona): Lluís 

LLauger García.
27. Hospital de Sant Pau i Santa Tecla (Tarragona): 

Enrique Martín Mojarro, Silvia Flores Quesada.
28. Clinica Sagrada Familia (Barcelona): Arturo Huerta.
29. Hospital Clínico San Carlos (Madrid): Marcos Fragiel.
30. Hospital Universitario La Paz (Madrid): Elena Muñoz 

del Val, CharbelMarounEid
31. Hospital Universitario de la Princesa (Madrid): Carmen 

del Arco Galán, Guillermo Fernández Jiménez .
32. Hospital Universitario Severo Ochoa de Leganés 

(Madrid): Raquel Torres Gárate, Beatriz Valle Borrego
33. Hospital Universitario Rey Juan Carlos (Madrid): 

Belén Rodríguez Miranda, Alejandra Sánchez Arias.
34. Hospital Universitario del Henares (Madrid): Mercedes 

Mateas Moreno, Raquel Barrós González
35. Hospital Universitario de Fuenlabrada (Madrid): Marta 

Álvarez Alonso, Cristina Latorre Marco.
36. Hospital Universitario Infanta Cristina de Parla 

(Madrid): Lorea Roteta García, Diego Rodríguez-Villar.
37. Hospital Comarcal El Escorial (Madrid): Sara Gayoso 

Martín, Frida Vallejo Somohano.
38. Clínica Universidad Navarra de Madrid: Nieves López 

Laguna, María García-Uría.

39. Hospital Universitario de Salamanca: Angel García 
García, Marta Fuentes de Frutos.

40. Complejo Asistencial Universitario de León: Begoña 
Carmona Ayuela, Mercedes Matias Flecha.

41. Hospital Universitario de Burgos: María Pilar López 
Díez.

42. Hospital Universitario Rio Hortega (Valladolid): 
Patricia Bustamante Marcos, Henar Bergaz Díez.

43. Complejo Asistencial de Soria: FadhBeddarChaib, 
Jorge Pablo Viscarra Gambarte.

44. Hospital Universitario Regional de Málaga: Manuel 
Salido, Miguel Moreno Fernández.

45. Hospital Universitario Juan Ramón Jiménez: María 
Ángeles Garrido López, Setefilla Borne Jérez.

46. Hospital Costa del Sol de Marbella: Carmen Agüera 
Urbano, Ana BelenGarcia Soto.

47. Hospital Valle de los Pedroches de Pozoblanco 
(Córdoba): Jorge Pedraza García.

48. Hospital Virgen del Rocío de Sevilla: Amparo 
Fernández de Simón Almela.

49. Complejo Hospitalario Universitario de A Coruña: 
Ricardo Calvo López.

50. Hospital Universitario LucusAugusti Lugo: Juan José 
López Díaz.

51. Complejo Hospitalario Universitario de Vigo. Hospital 
Álvaro Cunqueiro: María Teresa Maza Vera, Raquel 
Rodríguez Calveiro.

52. Hospital Universitario General de Albacete: Francisco 
Javier Lucas-Galan, María Ruiperez Moreno.

53. Hospital Virgen de la Luz (Cuenca): Félix González 
Martínez, Diana Moya Olmeda.

54. Hospital Nuestra Señora del Prado de Talavera de la 
Reina (Toledo): Ricardo Juárez.

55. Hospital Universitario de Canarias (Tenerife): Marcos 
ExpositoRodriguez, José Francisco Fernández Rodríguez.

56. Hospital Universitario de Gran Canaria Dr. Negrín: 
José Pavón Monzo, Nayra Cabrera González.

57. Hospital Universitario Central Asturias: Desire María 
Velarde Herrera, Beatriz María Martínez Bautista.

58. Hospital Universitario de Cabueñes (Gijón): Ana 
Patricia Niembro Valdés, Ana Murcia Olagüenaga.

59. Hospital Clínico Universitario Virgen de la Arrixaca: 
Eva Quero Motto, Nuria Tomas García.

60. Hospital General Universitario Reina Sofía de Murcia: 
Paula Lázaro Aragües, Pedro Alarcón Martínez.

61. Hospital San Pedro de Logroño: Noemí Ruiz de Lobera.
62. Hospital Clínico Universitario Lozano Blesa: José 

María Ferreras Amez, Belén Arribas Entrala.


