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Abstract

Outcomes of inflammatory bowel disease (IBD) patients requiring surgery during the outbreak of Coronavirus disease
19 (COVID-19) are unknown. Aim of this study was to analyse the outcomes depending on the COVID-19 status of the
centre. Patients undergoing surgery in six COVID-19 treatment and one COVID-free hospitals (five countries) during the
first COVID-19 peak were included. Variables associated with risk of moderate-to-severe complications were identified
using logistic regression analysis. A total of 91 patients with Crohn’s disease (54, 59.3%) or ulcerative colitis (37, 40.7%),
66 (72.5%) had surgery in one of the COVID-19-treatment hospitals, while 25 (27.5%) in the COVID-19-free centre. More
COVID-19-treatment patients required urgent surgery (48.4% vs. 24%, p =0.035), did not discontinue biologic therapy
(15.1% vs. 0%, p=0.039), underwent surgery without a SARS-CoV-2 test (19.7% vs. 0%, p=0.0033), and required intensive
care admission (10.6% vs. 0%, p=0.032). Three patients (4.6%) had a SARS-CoV-2 infection postoperatively. Postopera-
tive complications were associated with the use of steroids at surgery (Odds ratio [OR]=4.10, 95% CI 1.14-15.3, p=0.03),
presence of comorbidities (OR=3.33, 95% CI 1.08-11, p=0.035), and Crohn’s disease (vs. ulcerative colitis, OR=3.82,
95% CI 1.14-15.4, p=0.028). IBD patients can undergo surgery regardless of the COVID-19 status of the referral centre.
The risk of SARS-CoV-2 infection should be taken into account.
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Introduction

The SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2) pandemic hit Europe notably during the
first semester of 2020. Italy and, subsequently, other Euro-
pean countries witnessed an exponential increase in cases
and deaths associated with the uncontrolled spread of the
infection outside of China. [1, 2] The need of increased
capacity for Coronavirus disease 19 (COVID-19) patients
forced many hospitals to postpone or cancel elective sur-
gery, including elective procedures for inflammatory bowel
disease (IBD), despite the higher risk of these patients of
requiring urgent surgery.

While it has been suggested that major surgery should
be performed in COVID-19-free hospitals to reduce the
perioperative risk of infection and the mortality rate [3, 4],
this possibility was not always possible in the case of IBD
patients since their treatment is often centralised in only a
few referral centres, the majority of which were reorganised
into COVID-19 hubs during the first outbreak of the pan-
demic. Therefore, it was unclear whether the perioperative
risks of IBD patients requiring surgery increased when sur-
gery was carried out in COVID-19-treatment hospitals, due
to either the unavoidable paucity of resources or the risk of
SARS-CoV-2 infection. Specific analysis of the outcomes of
IBD patients was of particular importance since a significant
proportion of these patients undergo immunomodulatory
therapy which could affect the perioperative outcomes and
increase the risk of infection [5].

The aim of this study was, therefore, to analyse the char-
acteristics and the perioperative outcomes of IBD patients
undergoing surgery during the “healthcare lockdown” due
to the first peak of the COVID-19 outbreak in seven Euro-
pean referral centres which were dedicated to the care of
COVID-19 patients, and to compare them to the outcomes of
the patients who underwent surgery in the only IBD tertiary
centre which was located in a COVID-free hospital.

Methods

This was a retrospective study involving all consecutive
patients who underwent surgery for IBD in seven referral
centres across five European countries between 9 March
and 30 June 2020. Four centres were located in Italy
(Sant’Orsola Hospital, Alma Mater Studiorum University
of Bologna; Humanitas Research Hospital, Rozzano, Milan;
Luigi Sacco University Hospital, Milan; Rho Memorial Hos-
pital, Rho, Milan), one in France (Beaujon Hospital, Paris),
one in Spain (Hospital Universitario y Politecnico La Fe,

@ Springer

University of Valencia, Valencia) and one in the United
Kingdom (Chelsea and Westminster Hospital NHS Foun-
dation Trust, London).

To analyse the potential correlation between the restruc-
turing of the clinical resources due to the COVID-19 pan-
demic and the outcomes of patient undergoing IBD surgery,
the study considered only the period of time during which
the rate of the elective procedures was reduced to a mini-
mum. This period, which varied among the European coun-
tries depending on the different distribution of the SARS-
CoV-2 infection in the population, was: 10 March—4 May
in Italy, 14 March—11 May in Spain, 1 April-30 June in the
United Kingdom, and 9 March—10 May in France. During
the study period, six hospitals were restructured to become
COVID-19-treatment hubs, although a COVID-19-free
surgical pathway was established in all centres, to reduce
the risk of cross-infection of patients undergoing surgery.
One centre (Rho Memorial Hospital, Rho, Milan, Italy) was
located in a COVID-free hospital, having, therefore, access
to a similar number of resources as before the pandemic, in
particular in terms of operating theatre, intensive care beds,
and personnel availability.

All the patients who were admitted to hospital for surgery
underwent a nasopharyngeal swab to exclude a preoperative
diagnosis of SARS-CoV-2 infection, unless the emergency
of the procedure required otherwise. In all COVID-19 treat-
ment centres, a COVID-19-free pathway was established
from the surgical ward to the operative theatre, and vice-
versa. The patients received surgery in a COVID-19-free
operative room, and the whole surgical ward did not admit
any COVID-19-positive or suspected patient.

Demographic characteristics, preoperative medical treat-
ment, perioperative variables, the perioperative state of
SARS-CoV-2 infection, and complications within 30 days
were recorded in a dedicated database using REDCap
(Research Electronic Data Capture) tools at Alma Mater
Studiorum University of Bologna [6]. The study was
approved by the Ethics Committee of the coordinating centre
(Sant’Orsola Hospital, Bologna) and carried out in the other
centres according to local regulations.

Statistical analysis

The continuous variables were expressed as mean (= stand-
ard deviation [SD]) while the categorical variables were
presented as number (%). The differences in the categori-
cal and the continuous variables were evaluated using the
Chi-squared test and the ¢ test, respectively. All p values
refer to two-tailed tests of significance. The potential inde-
pendent predictors of moderate-to-severe postoperative
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Table 1 Demographic variables and disease characteristics of the
patients enrolled in the study

Normean % or+SD
Total number of patients 91
Mean age (years) 43 +17.1
Male gender 59 64.8%
Mean BMI (kg/m?) 22.5 +3.5
Any comorbidity 38 41.8%
Extra-intestinal manifestation 16 17.6%
Diagnosis
Ulcerative colitis 37 40.7%
Crohn’s disease 54 59.3%
Preoperative diagnosis of cancer 5 5.5%
Medication
Steroids at time of surgery 18 19.8%
Azathioprine at time of surgery 5 5.5%
History of exposure to biologics 49 55.1%
Biologics at time of surgery 14 15.4%
No discontinuation of biologics at surgery 10 11.0%
Ulcerative colitis (37 patients)—details
Pancolitis 18 48.6%
Moderate-to-severe disease activity 27 73%
Strictures 4 10.8%
Crohn’s disease (54 patients)—details
L1 Montreal classification 22 40.7%
L2 Montreal classification 8 14.8%
L3 Montreal classification 24 44.4%
Upper gastrointestinal localization 2 3.7%
Fistulizing behavior 27 50%
Perineal disease 19 35.2%

N: number, SD standard deviation, BMI body mass index

complications (defined as grade 2 or higher according to the
Clavien—Dindo classification) were evaluated using logistic
regression analysis (using the data obtained at 30 days of
follow-up). Considering the presence of a large number of
regressors and the high risk of over-fitting due to the small
number of events, the variables to be included in the mod-
els using the least absolute shrinkage and selection operator
(LASSO) method were selected. A p value < 0.05 was con-
sidered significant. The statistical analyses were carried out
using Stata/SE version 16 (StataCorp LLC, College Station,
Texas, USA).

Results

A total of 91 patients (59 males, 64.8%) underwent surgery
for Crohn’s disease (CD; 54, 59.3%) and ulcerative coli-
tis (UC; 37, 40.7%) during the study period. No patient
was excluded from the study. Five patients (5.5%) had a

preoperative diagnosis of cancer. The details of the popula-
tion of patients enrolled in the study are reported in Table 1.
A total of 66 patients (72.5%) had surgery in one of the
6 COVID-19-treatment hospitals while 25 cases (27.5%)
were treated in the COVID-19-free centre. The compari-
son between these two populations of patients is reported
in Table 2. The distribution of CD (59.1% vs. 60%) and UC
(40.9% vs. 40%, p=0.93) diagnoses, the use of steroids at
the time of surgery (19.7% vs. 20%, p=0.97) and the preop-
erative exposure to biologics (59.1% vs. 40%, p=0.10) did
not differ between the groups.

A significantly higher percentage of patients who were
admitted to COVID-19-treatment hospitals underwent
urgent surgery (48.4% vs. 24%, p=0.035), which resulted in
a greater proportion of patients who underwent surgery with-
out a preoperative test for SARS-CoV-2 infection (19.7%
vs. 0%, p=0.0033), without proper discontinuation of the
biologic therapy (15.1% vs. 0%, p=0.039), and who were
at greater risk of having a diverting ileostomy after a resec-
tion and anastomosis (50% vs. 17.7%, p=0.018). Since the
present study was retrospective, it was not clear whether the
higher rate of diverting ileostomy was due to the emergency
setting or the call for extra-caution given the context. Three
of the patients (4.6%) who had surgery in COVID-19-treat-
ment hospitals were diagnosed with a SARS-CoV-2 infec-
tion during the postoperative course. No patient required any
escalation of treatment due to the infection.

Table 3 reports the details of the surgical indications and
the procedures performed on the patients enrolled in the
study.

At the logistic regression analysis (Table 4), the only vari-
ables associated with the risk of postoperative complications
(classified as Clavien—Dindo 2 and higher) were: the use of
steroids at the time of surgery (Odds ratio [OR] 4.10, 95% CI
1.14-15.3, p=0.03), the report of comorbidities (OR 3.33,
95% CI 1.08-11, p=0.035), and the diagnosis of Crohn’s
disease (vs. ulcerative colitis; OR 3.82,95% CI 1.14-15.4,
p=0.028), while having surgery in a COVID-19-treatment
hospital was not associated with a higher risk of complica-
tions (OR 2.06, 95% CI 0.54-10.4, p=0.3).

Discussion

Patients affected by IBD were identified as a population
at potential higher risk of severe illness in case of SARS-
CoV-2 infection, especially taking into account that many of
them undergo immunomodulatory therapy, and the guide-
lines focused on maintaining the remission of disease and
postponing any non-urgent surgery to avoid unnecessary
hospital admissions [7-9]. Nonetheless, delaying the time
of surgery might have increased the risk of complications
and poor outcomes of IBD patients who required surgery
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Table 2 Comparison of COVID-19-treatment COVID-19-free p value
preoperative characteristics and hospital hospital
outcomes between the patients
requiring IBD surgery and Number of patients 66 (72.5%) 25 (27.5%)
admitted to the COVID-19- Age at surgery (years) 437+2.1 43.8+3.4 0.98
treatment and COVID-19-free Age at diagnosis 287421 359432 0.031
hospitals Male gender 41 (62.1%) 18 (72%) 0.38
BMI (kg/m2) 22.5+3.5 22.4+3.6 0.91
Any comorbidity 31 (47%) 7 (28%) 0.10
Extra-intestinal manifestation 14 (21.2%) 2 (8%) 0.13
Referred from other centre 10 (15.2%) 20 (83.3%) <0.0001
Diagnosis
Ulcerative colitis 27 (40.9%) 10 (40%) 0.93
Crohn’s disease 39 (59.1%) 15 (60)
Preoperative diagnosis of cancer 3 (4.6%) 2 (8%) 0.52
Medication
Steroids at time of surgery 13 (19.7%) 5 (20%) 0.97
Azathioprine at time of surgery 4(6.1%) 1 (4%) 0.70
History of exposure to biologics 39 (59.1%) 10 (40%) 0.10
No discontinuation of biologics for the surgery 10 (15.1%) 0 (0%) 0.039
Ulcerative colitis (37 patients)—details
Strictures 4 (15.4%) 0 (0%) 0.09
Crohn’s disease (54 patients)—details
Fistulising behavior 18 (46.1%) 9 (60%) 0.44
Perineal disease 16 (24.2%) 3 (12%) 0.20
Patients transferred from other wards 12 (18.2%) 5 (20%) 0.84
Preoperative COVID-19 diagnosis
Negative at preoperative swabs 53 (80.3%) 24 (96%) 0.0033
History of positivity, preoperatively negative 0(0%) 1 (4%)
Preoperative test not performed due to emergency 13 (19.7%) 0 (0%)
Urgent or expedited surgery 32 (48.4%) 6 (24%) 0.035
Surgical indication
Confirmed or suspected cancer, dysplasia 7 (10.6%) 2 (8%) 0.92
Non-septic complications 29 (43.9%) 11 (44%)
Septic complications 17 (25.8%) 8 (32%)
Complications of existing stoma 13 (19.7%) 4 (16%)
ASA score >2 6(9.1%) 1 (4%) 0.41
Diverting ileostomy (in case of resection and anastomosis=57 20 (50%) 3 (17.7%) 0.018
cases)
Intraoperative medical or surgical complications 1(1.52%) 0 (0%) 0.53
Scheduled postoperative ICU 7 (10.6%) 0 (0%) 0.032
Postoperative medical complications 10 (15.1%) 3 (12%) 0.70
Postoperative surgical complications 9 (13.6%) 2 (8%) 0.46
Reoperations 0 (0%) 2 (8%) 0.021
Clavien—Dindo classification Out of 16 Out of 4 0.037
Grade I 0 (0%) 1.(25%)
Grade 1T 12 (75%) 1(25%)
Grade Illa 3 (18.8%) 0 (0%)
Grade I1Ib 1(6.25%) 1(25%)
Grade IV 0 (0%) 1(25%)
30-day SARS-CoV-2 infection rate 3 (4.6%) 0 (0%) 0.16
Length of stay (days) 8.7+9 11.3+9.1 0.23
Cancer confirmed at histology 3 (4.6%) 3 (12%) 0.21
30-day mortality 0 (0%) 0 (0%) -

IBD inflammatory bowel disease, BMI body mass index, /CU intensive care unit, ASA American Society of
Anesthesiologists
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Table 3 Details regarding the COVID-19 treating hospi-  COVID-19-

indication for surgery and the tal (66) free hospital

surgical procedures performed 5)

on the patients enrolled in the

study Indication for surgery
Severe dysplasia or cancer 7 2
Disease unresponsive to medical treatment 12 2
CD: stenosis 13 7
CD: enteric fistula 13 7
UC: Toxic megacolon 1 0
Bleeding 2 2
Bowel perforation 2 1
Bowel obstruction 1 0
Perianal sepsis 2 0
Stoma complications (including high output) 13 4
Surgical procedure
Subototal colectomy and end ileostomy 10 5
Subototal colectomy and ileorectal anastomosis 1 0
Proctocolectomy and IPAA formation 4 0
Proctocolectomy and abdomino-perineal resection 2 0
Proctectomy and IPAA formation 8 3
Proctectomy and abdomino-perineal resection 1 0
Ileocecal resection 13 12
Small bowel resection 0
Segmental colonic resection 3
Ileostomy formation 0
Perianal surgery 2 0
Reversal of stoma 10 2
Other 4 0
Laparoscopic procedures 31 15

CD Crohn’s disease, UC ulcerative colitis, I/PAA ileal pouch-anal anastomosis

Table 4 Logistic regression analysis of the association between the independent variables and the risk of postoperative complications, classified

as Clavien—Dindo grade 2 and higher

Variable Odds ratio 95% CI p value
COVID-19-treatment hospital (vs. COVID-19 free) 2.06 0.54-10.4 0.30
Steroid therapy at time of surgery (vs. no steroids) 4.10 1.14-15.3 0.030
Any comorbidity (vs. no comorbidities) 333 1.08-11 0.035
Diagnosis of Crohn’s (vs. ulcerative colitis) 3.82 1.14-15.4 0.028

[10]. In real life, physicians and surgeons had to deal with
patients with IBD potentially requiring surgery on a case-
by-case basis, taking into account the unprecedented con-
text in terms of risks and lack of resources. Apart from
the obvious conditions which required immediate surgical
treatment, other less-urgent situations had to be carefully
assessed. For instance, in the present series, a total of 12
patients underwent a procedure which included the clo-
sure of a stoma (reversal of ileostomy, construction of an
ileo-colonic anastomosis) and 11 underwent a second-stage

pouch formation; seventeen of them reported a high stoma
output which required multiple hospital admissions. The
need for surgery had to be balanced with the possible risk
of infection and poor outcomes in these often frail patients.
During the first outbreak of the COVID-19 pandemic, little
was known about whether IBD patients were at higher risk
of contracting severe COVID-19, and whether there was a
correlation between immunosuppressive and biological ther-
apy, and the coronavirus infection [11]. Previous evidence
regarding a higher risk of viral infections in IBD patients on

@ Springer



1816

Updates in Surgery (2021) 73:1811-1818

thiopurine therapy [12], and a greater tissue concentration
of angiotensin-converting enzyme 2 in patients with active
intestinal inflammation [13], contributed to raising concerns
regarding the threat of severe illness in IBD patients in the
case of SARS-CoV-2 infection. Only in subsequent months
did additional population studies show that patients affected
by IBD had a risk of contracting coronavirus infection sim-
ilar to that of the general population [14, 15], regardless
of the biological therapy [16—18]. However, it is still not
known whether the outcomes of surgery performed on IBD
patients during the period of highest pressure to the health-
care system were affected by the environment of a COVID-
19-treatment hospital, and whether IBD surgery should be
performed only in COVID-19-free facilities.

To the authors’ knowledge, to date, no other large series
of IBD surgical patients have been described in details [19,
20]. The present study showed that the IBD patients admit-
ted in COVID-19 treatment and COVID-19-free hospitals
were comparable in terms of demographic characteristics,
preoperative medications and histological diagnosis. How-
ever, patients who had surgery in a COVID-19 treatment
hospital had a greater chance of undergoing urgent surgery
(48.4% vs. 24%, p=0.035), probably due to the need for the
IBD patients to be triaged to surgery based on the degree
of urgency, to properly manage the limited resources. The
higher proportion of urgent procedures, as well as the ten-
dency towards an over-cautious approach, could explain the
higher rate of diverting ileostomy after a resection and anas-
tomosis in these centres (50% vs. 17.7%, p=0.018).

The Intercollegiate General Surgery Guidance on
COVID-19, which was published on 25th March 2020,
proposed to consider stoma formation rather than primary
anastomosis in case of resection, to reduce the risk of post-
operative complications and longer hospital stay [21]. A
correlation between mortality and anastomotic leak after
colorectal surgery was also found by the COVIDSurg Col-
laborative in their study, leading the authors to suggest
a low threshold for diverting ileostomy [4]. The present
study showed that the formation of an anastomosis after
resection was safe in IBD patients, as this variable was
not associated with a higher risk of postoperative com-
plications in our analysis. In fact, the only significant risk
factors for the onset of a moderate-to-severe complication
(classified as Clavien—Dindo > 1) were on-going steroid
therapy at the time of surgery, a diagnosis of Crohn’s
disease, and the presence of comorbidities, while the
COVID-19 hospital setting did not correlate with the risk
of complications. Nevertheless, three patients (4.6%) who
had surgery in a COVID-19-treatment centre developed a
coronavirus infection, although none of them had severe
outcomes from the infection or required admission to
intensive care.
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The present study had a few limitations. First, there
was no certain definition of the parameters to define the
study period among the different countries. The princi-
pal investigators in each centre were asked to choose the
period during which the redistribution of the resources
from elective surgery was the gravest. Second, the avail-
ability of clinical resources was different from hospital
to hospital, depending on the location. In some centres
(in particular, those located in the Lombardy region of
Italy), redistribution of the hospital capacity to the care
of COVID-19 patients was almost total while, in other
centres, elective surgery was greatly reduced but not com-
pletely cancelled. Third, the limited number of cases and
events decreased the accuracy of the regression analysis.
Nevertheless, the present study reported the largest series
of patients to date who underwent surgery for IBD during
the first wave of the COVID-19 pandemic, and showed
that the COVID-19 hospital setting did not affect the out-
comes, suggesting that the centralisation of IBD surgery
in referral centres might have contributed to maintaining
a low rate of postoperative complications, despite the fact
that a SARS-CoV-2 infection in the postoperative period
represented a concrete risk in IBD patients undergoing
surgery in COVID-19-treatment hospitals. In particular,
these findings also highlight the lack of a standardised
pathway for the management of IBD patients requiring
either emergency or elective surgical treatment during the
pandemic which is still on-going and, in the authors’ opin-
ion, support the creation of hubs dedicated to the care of
IBD patients, similar to what has been done with cancer-
treatment hubs [22], to ensure that optimal treatment is
delivered also to patients affected by IBD.

Conclusions

Although the unavoidable risk of in-hospital SARS-CoV-2
infection has to be taken into account, the present study
showed that IBD patients can undergo surgery with good
outcomes regardless of the COVID-19 status of the refer-
ral centre, even during the worst peak of the COVID-19
pandemic.
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