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Abstract
Purpose  To analyse acute cholecystitis (AC) management during the first pandemic outbreak after the recommendations 
given by the surgical societies estimating: morbidity, length of hospital stay, mortality and hospital-acquired SARS-CoV-2 
infection rate.
Methods  Multicentre-combined (retrospective–prospective) cohort study with AC patients in the Community of Madrid 
between 1st March and 30th May 2020. 257 AC patients were involved in 16 public hospital. Multivariant binomial logistic 
regression (MBLR) was applied to mortality.
Results  Of COVID-19 patients, 30 were diagnosed at admission and 12 patients were diagnosed during de admission or 
30 days after discharge. In non-COVID-19 patients, antibiotic therapy was received in 61.3% of grade I AC and 40.6% of 
grade II AC. 52.4% of grade III AC were treated with percutaneous drainage (PD). Median hospital stay was 5 [3–8] days, 
which was higher in the non-surgical treatment group with 7.51 days (p < 0.001) and a 3.25% of mortality rate (p < 0.21). 
93.3% of patients with SARS-CoV-2 infection at admission were treated with non-surgical treatment (p = 0.03), median hospi-
tal stay was 11.0 [7.5–27.5] days (p < 0.001) with a 7.5% of mortality rate (p > 0.05). In patients with hospital-acquired SARS-
CoV-2 infection, 91.7% of grade I–II AC were treated with non-surgical treatment (p = 0.037), with a median hospital stay of 
16 [4–21] days and a 18.2% mortality rate (p > 0.05). Hospital-acquired infection risk when hospital stay is > 7 days is OR 4.7, 
CI 95% (1.3–16.6), p = 0.009. COVID-19 mortality rate was 11.9%, AC severity adjusted OR 5.64 (CI 95% 1.417–22.64). In 
MBLR analysis, age (OR 1.15, CI 95% 1.02–1.31), SARS-CoV-2 infection (OR 14.49, CI 95% 1.33–157.81), conservative 
treatment failure (OR 8.2, CI 95% 1.34–50.49) and AC severity were associated with an increased odd of mortality.
Conclusion  In our population, during COVID-19 pandemic, there was an increase of non-surgical treatment which was 
accompanied by an increase of conservative treatment failure, morbidity and hospital stay length which may have led to an 
increased risk hospital-acquired SARS-CoV-2 infection. Age, SARS-CoV-2 infection, AC severity and conservative treat-
ment failure were mortality risk factors.
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Introduction

The pandemic caused by the novel coronavirus SARS-
CoV-2 has had a great impact worldwide, especially in 
our national healthcare system, where the Community of 
Madrid has been the most affected area. The pandemic 
have had a remarkable impact on surgical hospital emer-
gencies, with an approximately 50% decrease in emer-
gency surgical interventions [1]. In addition, 80% of the 
surgical services have modified the regular management 
of patients [2], 70% have altered their work schedule and 
the most of the surgeons on payroll were reallocated to 
non-surgical services [1].

With regard to potentially surgical pathologies, during 
the pandemic surgeons must consider available resources 
(available hospital beds and ICU beds), operating rooms 
availability (since a great number of them were re-con-
verted into rooms for critical patients), as well as expected 
hospital stays and potential infection risk for patients and 
healthcare workers during the admission process. Early 
cholecystectomy is the gold standard for treatment of AC, 
also laparoscopic approach should initially be attempted 
except absolute contraindications [3, 4]. Particularly, early 
cholecystectomy causes a shorter hospital stay and fewer 
complications than late cholecystectomy. Some European 
guidelines and publications have recommended non-sur-
gical management of non-severe AC in this context [2, 5]. 
Our main hypothesis is that non-surgical AC treatment of 
non-COVID-19 patients might increase the risk of hospi-
tal-acquired infection, hospital stay length, morbidity and 
mortality.

In this paper, we describe and analyse AC management 
in 16 hospitals in the Community of Madrid, during the 
higher incidence period of the pandemic, with the objec-
tive of drawing conclusions which helps to face future 
health crises in the emergency surgery filed. AC was cho-
sen due to his high prevalence and for admitting both sur-
gical and non-surgical treatment.

Materials and methods

We conducted a multicenter, observational, combined cohort 
study (retrospective–prospective). The period of data collec-
tion began on 1st March to 30th May 2020. 16 public hos-
pitals in the Community of Madrid (Spain) were involved.

Inclusion criteria included (1) patients over 18 years 
and (2) hospital admission due to AC diagnosed at the 
emergency room or during hospitalisation by imaging test 
(ultrasounds, computerised tomography or nuclear mag-
netism resonance.

Exclusion criteria included (1) patients under 18 years, 
(2) acute pancreatitis with or without AC, (3) acute chol-
angitis, and (4) acute alithiasic cholecystitis.

The patient’s inclusion in the study began on 1st April 
2020, and it was followed 30-day after hospital discharge. 
The following up period ended on 30th June 2020 with 257 
patients involved.

As regards AC, the following were analysed: diagnosis 
date, severity and treatment modality (open or laparoscopy 
cholecystectomy, percutaneous drainage (PD) or antibiotic 
therapy), conservative treatment failure, medical and post-
operative complications (Clavien–Dindo Classification) [6], 
length of ICU stay, hospital stay length and 30-day mortality.

As regards COVID-19, the following were analysed: type 
of diagnosis (clinical, radiological or microbiological by 
reverse transcriptase-polymerase chain reaction (RT-PCR)), 
timing of diagnosis and severity of SARS-CoV-2 infection, 
length of ICU stay, AC treatment conditioning, patient oper-
ability, ICU/reanimation length stay, time from admission to 
COVID-19 diagnosis, and 30-day mortality.

AC diagnosis was considered since the moment of a con-
clusive imaging test and severity was determined based on 
the 2018 Tokyo guidelines [3]. Non-surgical treatment was 
considered as supportive treatment with antibiotic therapy; 
and conservative treatment failure as the need for cholecys-
tectomy or PD after initiating non-surgical treatment. The 
timing of COVID-19 diagnosis was determined from the 
moment of positive RT-PCR testing or at admission with 
compatible clinical or radiological COVID-19 criteria. 
Hospital-acquired SARS-CoV-2 infection was defined as 
a positive RT-PCR testing or clinical and/or radiological 
COVID-19 diagnosis during admission, stay or 30 days after 
discharge. The definition and severity of SARS-CoV-2 infec-
tion was established according to the criteria set forth in the 
Health Ministry’s technical report (3rd version, 19/03/2020) 
[7]. ICU admission depends on each hospital criteria and on 
patient needs.

This study is reported according to the STROBE guide-
lines for observational studies [8]. SPSS 23.0 software 
(IBM) was used for statistical analysis. Continuous data 
were tested for distribution, with non-normally distributed 
data presented as median with interquartile range and differ-
ences between groups were tested using the Mann–Whitney 
U. The χ2 and Fisher’s exact tests were used for categorical 
data, which were expressed as percentage. Significance level 
of 5% was set and 95% CI. To analyse whether AC sever-
ity may influence in mortality rate in SARS-CoV-2 patients 
homogeneity test (Breslow–Day and De Tarone) and the 
Cochran–Mantel–Haenszel X2 test were performed.

Multivariant binomial logistic regression (MBLR) was 
performed to test the effect of age, BMI, diagnosis and tim-
ing of SARS-CoV-2 diagnosis, AC severity and conserva-
tive treatment failure in the mortality (30 days). Timing of 
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COVID-19 diagnosis and BMI did not show significative 
differences, therefore, they were eliminated from the model 
and not included in the final analysis.

Ethical evaluation was not required by the 12 de Octubre 
University Hospital Ethics Committee. Data were collected 
by one or two researchers at each centre through REDCap 
online database. Each patient was assigned a personal ID to 
anonymise and protect their personal data. Only researchers 
at each centre had access to their own patient’s data.

Results

16 hospitals in the Community of Madrid participated 
in the study with a population of 257 patients with AC 
(Table 1). The sample is made up of 146 (56.8%) men and 
111 (43.2%) women. The demographic characteristics are 
shown in Table 2.

Table 1   Patients included by 
each hospital centre

Hospital centre Acute cholecystitis COVID-19 infec-
tion at admission

COVID-19 
hospital- acquired 
infection

Ramón y Cajal University Hospital (U.H) 36 (14%) 1 (3.3%) 0 (0%)
Gregorio Marañón U. H 32 (12.5%) 7 (23%) 0 (0%)
Clínico San Carlos U. H 23 (8.9%) 3 (10%) 2 (16.7%)
Príncipe de Asturias U. H 23 (8.9%) 2 (6.7%) 1 (8.3%)
12 de Octubre U. H 22 (8.9%) 0 (0%) 3 (25%)
La Princesa U. H 21 (8.6%) 1 (3.3%) 1 (8.3%)
Severo Ochoa U. H 18 (8.2%) 5 (16.7%) 2 (16.7%)
Infanta Sofía U. H 15 (5.8%) 1 (3.3%) 0 (0%)
Infanta Elena U. H 14 (5.4%) 5 (16.7%) 0 (0%)
Fundación Alcorcón U. H 13 (5.1%) 0 (0%) 0 (0%)
Torrejón U. H 12 (4.7%) 1 (3.3%) 1 (8.3%)
Rey Juan Carlos U. H 9 (3.5%) 0 (0%) 0 (0%)
Gómez Ulla Defense Central Hospital 7 (2.7%) 0 (0%) 0 (0%)
Getafe U.H 5 (1.9%) 3 (10%) 2 (16.7%)
La Paz U. H 4 (1.6%) 1 (3.3%) 0 (0%)
Tajo U. H 3 (0.8%) 0 (0%) 0 (0%)
Total 257 30 12

Table 2   Demographic characteristic of the population

Total (n = 257) non-COVID-19 infection 
(n = 215)

COVID-19 infection 
at admission (n = 30)

COVID-19 hospita-
lacquired infection 
(n = 12)

p value

Men/Women (%) 146 (56.8%)/111 (43.2%) 118 (54.9%)/97 (45.1%) 21 (70%)/9 (30%) 7 (58.3%)/5 (41.2%) 0.469
Age (median, IQR) 69 (52–80) 68 (50–80) 71 (60–80) 83 (65–87) 0.017
No comorbidities (%) 96 (37.4%) 85 (39.5%) 10 (33.3%) 1 (8.3%) 0.098
Obesity (%) 83 (7.9%) 68 (37.2%) 9 (42.9%) 4 (40%) 0.880
Arterial hypertension (%) 115 (44.7%) 96 (44.7%) 12 (40%) 7 (58.3%) 0.281
Type 2 Diabetes mellitus (%) 68 (26.5%) 56 (26%) 8 (26.7%) 4 (33.3%) 0.666
COPD/OSAS/ other chronic 

lung diseases (%)
48 (18.7%) 39 (18.1%) 6 (20.0%) 3 (25%) 0.721

Heart disease (%) 65 (25.3%) 48 (22.3%) 8 (26.7%) 9 (75%) 0.004
Immunosuppression (%) 6 (2.3%) 4 (1.9%) 1 (3.3%) 1 (8.3%) 0.492
Oncological (%) 16 (6.2%) 11 (5.1%) 4 (13.3%) 1 (8.3%) 0.651
Dementia/cognitive impair-

ment (%)
14 (5.4%) 8 (3.7%) 3 (10%) 3 (25%) 0.209

Institutionalized in nursing 
home (%)

7 (2.7%) 4 (1.9%) 3 (10%) 0 (0%) 0.256
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42 patients (16.3%) were diagnosed with AC and COVID-
19 simultaneously which were reported in 12 medical cen-
tres, of which 30 (71.4%) patients were diagnosed with 
COVID-19 at admission and 12 (28.6%) during hospital stay 
or 30 days after discharge (Table 2 and Fig. 1). Out of the 
257 patients included, arterial hypertension (44.7%), type 2 
diabetes mellitus (26.5%) and heart diseases (25.6%) were 
the most frequent comorbidities.

According to the Tokyo guidelines, 43.6% of AC were 
grade I, 47.1% were grade II and 9.3% were grade III. Anti-
biotic therapy was given to 47.9%, surgical procedure to 
31.5% and PD was performed in 20.6% as initial therapy. 
Cholecystectomy was performed laparoscopically in 92.5% 
of cases and SARS-CoV-2 infection did not modify the 
approach in 98.8% of interventions.

Considering all the cohort of AC patients attended dur-
ing the study period, 63.4% grade I AC were treated with 
antibiotic therapy and 27.6%, with surgical approach. 40.5% 
of grade II AC received antibiotic therapy, surgical proce-
dure was performed in 30.6%, and 26.4% of patients were 
assigned to PD. In grade III, PD was the election treatment 
in 50% of patients while surgical procedure was performed 
in 14%. The conservative treatment failure rate was 14.2%, 
being more frequent in AC grade III (42.8%, p = 0.005). 
Overall postoperative complications rate was 26%, being 

the most frequent Clavien–Dindo grade I (70.1%, p < 0.01), 
while severe complications (grade IV–V) were noticed in 
14.9% of patients. Mean hospitalisation stay was 4.48 days 
in the surgical intervention group and 9.74 days in the con-
servative treatment group (p = 0.001). Mortality rate was 
1.3% and 3.2% (p = 0.075) in surgical and non-surgical 
treatment groups, respectively. Mortality after PD was sig-
nificantly higher (15.1%, p = 0.001) compared to cholecys-
tectomy (1.2%) and antibiotic therapy (2.4%).

As for the 215 patients without a COVID-19 diagnosis, 
61.3% of grade I AC were treated with antibiotic therapy, 
33.3% with cholecystectomy and PD was chosen in 5.4%. 
In grade II AC, antibiotic therapy was elected in 40.6%, in 
38.6% cholecystectomy was performed and 20.8% required 
PD. As regards grade III AC, 52.4% were treated with PD 
while for 38.1% surgical procedure was performed. In 80.9% 
operated patients, they presented Clavien–Dindo grade I 
postoperative complication and severe complication (grade 
IV) was present in 6.4% of cases. One patient died postop-
eratively (grade V). Median hospital stay was 5 [3–8] days, 
being higher in non-surgical than in surgical group 7.51 and 
3.94 days (p < 0.001), respectively. Overall mortality rate 
was 3.25%, mortality rate between non-surgical and surgical 
group was 4.4% and 1.3% (p = 0.21), respectively. In particu-
lar, mortality in patients treated with PD was 10.8% (4/37%).

Fig. 1   Cohort patients’ flowchart by COVID-19 diagnosis, timing of diagnosis (at admission or hospital-acquired infection) and mortality rates 
by treatment modality and AC severity
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In all the AC cohort, 42 patients presented SARS-CoV-2 
infection. Diagnosis was based on clinics in 10.9%, imag-
ing tests in 11.3% or RT-PCR in 12.5% of all cases. SARS-
CoV-2 respiratory infection was asymptomatic in 29.3% of 
patients. On the other hand, 46.7% of symptomatic patients 
developed mild disease (non-complicated respiratory infec-
tion or mild pneumonia) and 53.3% a severe disease (severe 
pneumonia, ADRS, sepsis or septic shock). No differences 
were observed in conservative treatment failure, worsening 
medical conditions neither mortality between symptomatic 
nor asymptomatic patients (p > 0.05). According to patients 
with severe disease 46.7% were admitted in ICU (p = 0.01). 
Mortality rate was 14.3% and 12.5% for mild and severe 
disease (p > 0.05), respectively.

Regarding the patients with AC and COVID-19 diagnosis 
present at admission, non-surgical treatment was performed 
in 93.3% and 6.7% were treated by surgery (p = 0.03), with 
a 16.7% of conservative treatment failure rate, and a 7.5% 
mortality rate (p > 0.05). Median hospital stay was 11.0 
[7.5–27.5] days (p < 0.001), higher than for non-COVID-19 
patients.

85.7% of grade I AC were treated with antibiotic therapy, 
while PD was performed in 69.2% of grade II. Of these 30 
patients with COVID-19 at admission, only 2 patients were 
surgically treated. However, only 6.7% were not considered 

fit for surgery and 20% were not considered suitable to ICU 
admission. 23% of SARS-CoV-2-infected patients required 
ICU admission due to severe respiratory infection with a 
median ICU stay of 2 [1.75–2] days. 23% were admitted in 
ICU at the moment of AC diagnosis.

As regards the patients with hospital-acquired SARS-
CoV-2 infection, 91.7% of non-severe AC (grade I–II) 
received non-surgical treatment, of which 58.3% via antibi-
otic therapy. One patient was surgically treated by cholecys-
tectomy (grade III AC). However, only one patient (8.3%) 
was not considered fit for surgery. Conservative treatment 
failure rate was 45.5%, especially, with worsening of previ-
ous medical conditions as cardiac arrest, acute kidney failure 
and acute respiratory failure. Non-surgical treatment mortal-
ity rate was 18.2% (p > 0.005). Median hospital stay was 16 
[4–21] days, while median time from admission to COVID-
19 diagnosis was 11 [8.2–21.75] days.

For the 227 negative RT-PCR patients at admission, the 
hospital-acquired infection rate has been estimated at 4.6%. 
Risk of infection when hospital stay length is > 7 days is OR 
4.7 CI 95% (1.3–16.6), p = 0.009. Number needed to treat 
(NNT) by cholecystectomy to avoid one hospital-acquired 
SARS-CoV-2 infection is 16 (CI 95% 9–77).

Complication description in the deceased patients is 
shown in Table 3. Four non-COVID-19 patients died due to 

Table 3   Comorbidities and complications associated to AC and COVID-19 in deceased patients

AB antibiotic therapy; AHT arterial hypertension; AKD acute kidney disease; DIC disseminated intravascular coagulation; DM2 diabetes mellitus 
type 2; M man; NA not apply; PD percutaneous drainage; W woman;

Gender Age BMI  Comorbidities Timing of diagnosis Severity 
respira-
tory

AC severity Treatment Conserva-
tive treatment 
failure

Complications

M 86  > 30 AHT Non-COVID NA Grade III AB Yes Gallblader perforation
W 86  < 30 AHT, CPOD, onco-

logic
Non-COVID NA Grade II AB No Biliar septic shock

W 75  > 30 AHT, DM2, cardi-
opathy, oncologic

Non-COVID NA Grade III PD Yes Biliar septic shock

M 78  < 30 AHT, DM2 Non-COVID NA Grade III PD Yes Gallblader perforation
M 84  < 30 AHT, DM2, cardi-

opathy
Non-COVID NA Grade II Surgery NA Non revascularizable 

arterial trombosis
W 87  < 30 AHT, DM2, cardi-

opathy
Non-COVID NA Grade III PD Yes Heart failure, AKD

M 91  < 30 AHT, DM2, cardi-
opathy

Non-COVID NA Grade III PD Yes AKD, DIC

W 88  > 30 AHT, DM2 Admission Severe Grade I PD Yes Respiratory distress
M 88  < 30 AHT, DM2, COPD, 

cardiopathy
Admission Severe Grade II PD No Respiratory distress

M 72  < 30 AHT, DM2 Admission Severe Grade III PD Yes Respiratory septic 
shock

M 85  > 30 Cardiopathy, demen-
tia

Hospital Mild Grade II AB Yes AKD

W 81  > 30 AHT, DM2, COPD, 
cardiopathy

Hospital Mild Grade II PD No Heart failure, AKD
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AC complications (septic shock or gallbladder perforation) 
and three died due to medical complications. COVID-19 
patients diagnosed at admission (3/12), regardless of AC 
severity, all developed severe respiratory disease by acute 
respiratory distress or respiratory septic shock that led to 
death. Finally, hospital-acquired infection patients developed 
a mild respiratory infection and died due to worsening of 
previous medical conditions.

COVID-19 overall mortality rate was 11.9%, OR 
4.05 (CI 95% 1.2–13.3), p = 0.015, higher than in non-
COVID-19 patients and AC severity adjusted OR 5.64 (CI 
95% 1.417–22.64). In patients with COVID-19 diagnosis at 
admission mortality rate was 10.3% and 16.7% in hospital-
acquired infection (Table 4).

The MBLR was significative (omnibus test < 0.05) and 
explains between 22.9% and 61.3% of the dependent variable 
(mortality 30 days) and classifies properly 96.6% of cases, 
therefore, the model can be considered acceptable (Table 5).

Compared to younger patients, the odds of death were 
higher in older patients (B = 0.16; p = 0.024; OR 1.17 (CI 
95% 1.02–1.34). Patients with SARS-CoV-2 infection had 
significantly higher odds of death compared than non-
COVID-19 patients (B = 2.67; p = 0.028; OR 14.49, CI 95% 
1.33–157.80). About AC severity, grade I (OR 0.04 CI 95% 

0.00–0.15) and grade II (OR 0.025, CI 95% 0.02–0.34) were 
associated with significantly reduction of 4% and 2.5% in 
odds of death than grade III AC. Grade III AC was sig-
nificative (p = 0.00) in the bivariant analysis. Conservative 
treatment failure was associated with a very increased odds 
of death in patients with AC (B = 2.106; p = 0.023; OR 8.2, 
CI 95% 1.34–50.49).

Discussion

This study describes the AC management between 1st March 
and 30th May 2020 during the COVID-19 pandemic. In spite 
of the many surgical societies’ recommendations about AC 
management, there is no clear evidence about AC manage-
ment during this particular health crisis. This article aims 
to serve as a starting point to optimise AC management in 
future COVID-19 outbreaks.

During SARS-CoV-2 pandemic, it has been registered a 
14% reduction in emergency hospital admission due to acute 
abdomen [9], as a 52.7% decrease of emergency surgical 
activity with a prevalence of 42% for acute peritonitis [10]. 
There was a general subjective perception of higher inci-
dence and severity of AC during de COVID-19 outbreak, 

Table 4   Outcomes according 
to the diagnosis and time of 
COVID-19 diagnosis

non-COVID-19 
infection 
(n = 215)

COVID-19 
at admission 
(n = 30)

COVID-19 hospital 
acquired infection 
(n = 12)

p value

AC severity Grade II (47%) Grade I (46,7%) Grade II (41.5%) 0.796
Treatment
Surgical 36.3% 6.7% 8.3% 0.001
Non-surgical 63.7% 93.3% 91.7%
Failure of conservative treatment 12.4% 10.7% 45.5% 0.009
Postoperative complications 26% – – –
Median hospital stay (days) 5 [3–8] 11 [7.5–21] 16 [4–21] 0.001
Mortality (30 days follow-up) 3.2% 10% 16.7% 0.034

Table 5   Multivariant binomial logistic regression analysis of mortality (30 days)

B Standards 
error

Wald gl p value Exp (B) 95% CI 
lower

95%CI higher

Age 0.159 0.070 5.120 1 0.024 1.172 1.021 1.344
SARS-

CoV-2 
infection

2.674 1.218 4.820 1 0.028 14.499 1.332 157.807

Grade I AC − 5.457 1.833 8.867 1 0.003 .004 .000 0.155
Grade II AC − 3.698 1.349 7.521 1 0.006 .025 .002 0.348
Con-

servative 
treatment 
failure

2.106 0.927 5.165 1 0.023 8.214 1.336 50.496
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grade II–II supposed 56.4% of AC episodes. It has been 
observed a decrease in AC diagnosis during the coincident 
period of higher prevalence of SARS-CoV-2 infections 
(Fig. 2). This could be related with the public measures that 
have been implemented to reduce the mobility, the fear of 
going to hospital due to contagion risk and the spontane-
ous resolution of uncomplicated biliary colic or mild AC 
episodes self-limited with symptomatic treatment at home. 
This would reduce the overall AC diagnosis and it would 
increase the severity of AC presentation.

Early cholecystectomy has been established as the treat-
ment of choice for AC, as far as 10 days from the onset of 
symptoms, since it has shown shorter hospital stay length, 
lesser comorbidity and greater cost-effectiveness [4, 11, 
12]. During the COVID-19 outbreak, despite the COVID-
19 absence, non-surgical treatment was used in 66.7% and 
61.4% of grade I and grade II AC, respectively. Only 25% 
of patients were surgically treated by cholecystectomy with 
a 26% postoperative complication rate, the most of them 
were mild (Clavien–Dindo grade I). However, type of treat-
ment for AC (non-surgical or surgical) in non-COVID-19 
patients did not show improvement in mortality rate (4.4 vs 
1.3, p = 0.21).

For higher-risk patients, PD might be considered as an 
alternative choice of treatment [4]. In our series, PD mortal-
ity rate is 15%, these results are similar to those published 
in other studies [13]. CHOCOLATE trial should be noted 
because it shows a higher median hospital stay [9 (6–19) 
days] with higher readmission rate, complications, reopera-
tions due to biliary disease and mortality in the PD group 
[14]. In this sense, WSES in 2016 did not recommend PD as 
an alternative treatment to cholecystectomy due to a signifi-
cantly higher mortality rate, between 4 and 50% [4].

Some authors suggest that SARS-CoV-2 infection might 
be asymptomatic in 17–50% of cases [15, 16]. Severe res-
piratory infection and ICU admission might be developed in 
8–20% of cases, with a 14–66% mortality rate [16]. In our 
study, asymptomatic infection has been the most frequent 
presentation of the disease. AC patients with symptomatic 
patients developed frequently severe infection with 20% of 
ICU admission.

In patients with COVID-19 diagnosis at admission, nearly 
all centres chose antibiotic therapy or PD in grade I and 
grade II AC, respectively, and only two patients underwent 
surgery due to grade III AC. It seems that this choice did not 
depend on patient’s operability, because only 6.7–8.3% of 
patients were classified as unfitting for surgery. On the other 
hand, higher infection risk for operating room staff, ICU and 
operating room availability as well as the extrapolation of 
poor postoperative outcomes published in elective surgery 
in SARS-CoV-2 patients [17–19] might have been crucial in 
the choice of non-surgical treatment as an initial approach.

Although evidence about postoperative complications in 
COVID-19 patients is limited, results have been sufficient 
for different surgical societies to recommend avoiding sur-
gery for these patients. Doglietto et al. reported a higher rate 
of respiratory, haemorrhagic and thrombotic postoperative 
complications in COVID-19 patients [18]. Lei et al. pub-
lished a study with 34 patients who developed respiratory 
symptoms after surgical intervention, considering that they 
were in incubating period at the moment of surgery. These 
authors reported a 20% mortality rate, a 44% of ICU admis-
sion and 32.4% developed ADRS [17]. In a 1128 patients 
cohort study with COVID-19 diagnosis who underwent 
surgery, mortality rate was 25%, being higher in emergency 
surgery [20].

Fig. 2   Acute cholecystitis and 
COVID-19 diagnoses evolution 
during study period
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These results are consistent with the position statement 
of the Spanish Surgeons Association (Asociación Española 
de Cirujanos, AEC) and other societies [2, 5], who rec-
ommend “considering conservative treatment in uncom-
plicated AC assuming a higher readmission rate, higher 
conservative treatment failure and greater complexity in 
future cholecystectomy […], as well as considering widen-
ing PD indications in COVID-19 patients during the pan-
demic outbreak” [2]. In addition, the high prevalence of 
severe respiratory diseases might favour the non-surgical 
treatment as a first choice given the risk of worsening res-
piratory condition after general anaesthesia, and to reduce 
contagion risk to health staff.

Subgroup of patients with hospital-acquired COVID-
19 infection (n = 12), without evidence of COVID-19 at 
admission (negative RT-PCR and asymptomatic), were 
diagnosed with SARS-CoV-2 infection during their hos-
pital stay or 30 days after hospital discharge. That means 
a 4.6% hospital-acquired infection rate.

Antibiotic therapy was the treatment of choice for 
91.7% of grade I–II AC patients, with a median hospital 
stay length of 11 days from admission to COVID-19 diag-
nosis and a case mortality rate of 18.2%, which is similar 
to other authors [17]. The choice of antibiotic therapy or 
PD in grade I–II AC patients is associated with higher con-
servative treatment failure rate, greater complications and 
longer hospital stay [14]. It is not possible to draw conclu-
sions about mortality and surgical treatment in COVID-
19 patients because of the limited of surgery procedures 
performed (n = 3).

SARS-CoV-2 infection is a mortality risk factor [18]. 
Mortality rate may vary between 0.2 and 12.9% in 18 
to > 80-year-old patients, respectively; and 0.25–23.8% with-
out comorbidities or with one comorbidity as chronic kidney 
disease [16]. In our population, SARS-CoV-2 infection was 
associated with fourfold increased odds of death (OR 4.05, 
CI 95% 1.2–13.3), but when the mortality odds was adjusted 
by AC severity increased 5.64 times the odds of death. As 
adjusted OR was similar but higher than raw OR for mor-
tality, AC might be an effect modifier variable increasing 
mortality odds in SARS-CoV-2 patients.

After the MBLR analysis, the relation of age, SARS-
CoV-2 infection, AC severity and conservative treatment 
failure mortality (30 days) in AC stands out. In our model, 
SARS-CoV-2 infection and conservative treatment failure 
showed the stronger association with mortality. Overall mor-
tality in AC patients with COVID-19 at admission was 10%, 
almost threefold in comparison to non-COVID-19 patients 
(3.5%), but after MBLR, timing of SARS-CoV-2 diagnosis 
were not significative in mortality odds neither BMI. We 
must consider the small sample size of diagnosis at admis-
sion (n = 30) and hospital-acquired infection (n = 12) group 
that could lead to a loss of statistical power.

Based on available evidence, it seems appropriate to 
avoid or reduce surgical interventions in COVID-19 patients 
with AC to the essential cases. However, for non-COVID-19 
patients with AC, any treatment other than surgery increases 
hospital stay to 7.5 days compared to 3.9 days (p < 0.001), 
which contributes, on the one hand, to decreasing the avail-
able ICU beds and, on the other hand, to increasing the con-
servative treatment failure rate which might lead to a neces-
sary PD or late cholecystectomy, with higher complications 
rate and a new increase in the length of hospital stay.

This paper shows that > 7-day hospital stay increases the 
odds of SARS-CoV-2 infection by 4.7, CI 95% (1.3–16.6). 
Longer hospital stay might favour contagion and nosocomial 
SARS-CoV-2 infection which might be severe and need ICU 
admission, especially in older patients and with associated 
comorbidities [21]. We encourage to enhance the preven-
tive measures of health workers in the ward towards non-
surgically treated AC patients, to avoid contagion of SARS-
CoV-2 during admission. In addition, these patients who 
are generally unfit for surgery have multiple risk factors for 
mortality. Some authors warn that age and other risk factors 
for COVID-19 disease should not be considered sufficient to 
indicate alternative treatment except for real impracticability 
conditions for cholecystectomy [22].

We have conducted a multicentre study which allows 
to obtain the representative sample of the real situation in 
the Community of Madrid during the pandemic. The main 
limitation is that it is a combined prospective–retrospective 
study, where retrospective data were obtained by electronic 
medical record and the interpretation of these data might 
suppose a bias. In addition, it has been influenced by inter-
individual variability in clinical decisions and the high hos-
pital occupation, ICU and operating rooms available at each 
centre in different phases of the pandemic. The choice of the 
most appropriate AC treatment by surgeons must be made 
considering patient characteristics, AC severity, available 
hospital resources, and the epidemiologic and healthcare 
centre resources context. Due to the relatively small sample 
size of COVID-19 group compared with non-COVID-19, 
this could lead to a type II error.

Conclusions

In our population, during COVID-19 pandemic, there was an 
increase of non-surgical treatment which was accompanied 
by an increase of conservative treatment failure, morbidity 
and hospital stay length which may have led to an increased 
risk hospital-acquired SARS-CoV-2 infection. Age, SARS-
CoV-2 infection, AC severity and conservative treatment 
failure were mortality risk factors. According to the results 
obtained, in our health system and in the pandemic context, 
early cholecystectomy might be carefully and individually 
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assessed as the initial treatment in the absence of SARS-
CoV-2 infection to try to reduce the risk of hospital-acquired 
infection.
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