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Abstract

Purpose The aim of this study was to determine the real influence of bariatric surgery on the clinical evolution of patients
infected with SARS-Cov-2 in the postoperative period.

Methods We conducted a retrospective analysis including two groups of patients: those who presented COVID-19 before
bariatric surgery and those who presented it within 3 months of postoperative. Primary outcome was related to the severity
of COVID-19, measured by the following variables: presence of symptoms, need for hospitalization, ICU admission, and
invasive ventilation. Laboratory markers for inflammatory response, glycemic status, and micronutrients were analyzed as
secondary outcomes.

Results From the 222 individuals operated on within the study period, only 66 (29.7%) presented COVID-19, 42 (18.9%) in
the preoperative period and 24 (10.8%) after the procedure. Mean age was 36.3 +£9.5 years and mean preoperative BMI was
39.9+4.2 kg/m?. There were no statistically significant differences between the groups regarding symptoms presentation
(92.9% x 87.5%, p=0.66), need for hospitalization (11.9% x 16.7%, p=0.713), ICU admission (4.8% x4.2%, p=1.000), and
invasive ventilation (2.4% x 0.0%, p=1.000). Regarding the quantitative variables, absolute lymphocyte count was signifi-
cantly lower in the group who presented COVID-19 after surgery (1822.9 +482.2x2158.6 +552.9, p=0.035).

Conclusion Patients who had COVID-19 before and after sleeve gastrectomy did not differ with statistical significance for
the presence of symptoms, need for hospitalization, ICU admission, and invasive ventilation.
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Introduction

Infection caused by SARS-CoV-2 has been considered a
pandemic since the beginning of 2020, and approximately

Key Points - Recent sleeve gastrectomy does not impact on 4,517,240 deaths have been registered to date [1, 2]. Bra-

symptoms presentation in COVID-19 patients zil was ranked third in the number of confirmed cases of
- Recent sleeve gastrectomy does not increase the need for K

hospitalization in COVID-19 patients COVID-19 and second in the number of deaths from the
- Recent sleeve gastrectomy does not increase the need for disease [3].

invasive ventilation in COVID-19 patients In view of the high risk of infection and the pressure on

health services, various spheres of elective medical care
suspended activities amidst the outbreak of the pandemic.
Biosafety measures imposed during the outbreak of COVID-
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procedure perpetuates baseline conditions of the patient,
such as diabetes and obesity, which are considered important
risk factors for severe cases of COVID-19 [5, 7-10]. On the
other hand, the hypercatabolic state and immune depres-
sion recorded in the postoperative period of bariatric surgery
are factors of concern for worse clinical outcomes in case
of SARS-Cov-2 infection [11, 12]. This dichotomy raises
important questions about the risk—benefit ratio of bariatric
surgery during the current pandemic. To date, there is no
consensus on this issue in the literature.

In this scenario, the present study analyzes the safety of
performing bariatric surgeries during the COVID-19 pan-
demic. For this purpose, we assessed the influence of this
procedure on the clinical evolution of patients infected with
SARS-Cov-2 in the postoperative period.

Methods
Study Design

A retrospective cohort study conducted from June 2021 to
September 2021 that analyzed all patients undergoing bari-
atric surgery at our center during the period between April
2020 and May 2021, who presented pre- or postoperative
Sars-CoV-2 infection. The surgical technique performed was
sleeve gastrectomy (SG).

All procedures performed in this study involving human
participants were in accordance with the ethical standards of
the institutional research committee and the 1964 Helsinki
Declaration and its later amendments. This research project
was approved by the Ethics Committee of our institution
under the protocol CAAE 48,206,421.1.0000.8807.

Study Population

The sampling method was non-probabilistic, selected
through convenience. The study included all patients aged
between 18 and 60 years of both genders, with body mass
index (BMI) > 35 kg/m?, who underwent bariatric surgery
during the current pandemic period in our institution and
who developed COVID-19 in either the pre- or postopera-
tive period. Patients at high cardiovascular risk, patients
requiring intensive postoperative care, and patients with a
BMI > 50 kg/m? were excluded from the final analysis.

Data Collection

The data were collected through an electronic data-
base. Patients were divided into two groups: preoperative
COVID-19 versus postoperative COVID-19. The primary
outcome was the severity of viral infection in the patients,
translated into the following categorical variables: presence

of symptoms, need for hospitalization, intensive care unit
(ICU) admission, and invasive ventilation (orotracheal intu-
bation). Secondary outcomes consisted of quantitative vari-
ables regarding the glycemic status (fasting glucose, HbAlc,
serum insulin, C-peptide), serum dosage of micronutrients
(zinc, vitamins D and B12, calcium, and iron), and systemic
inflammation markers (leukocytes, lymphocytes, C-reactive
protein, ferritin, albumin). We compared the groups at the
two assessment times (preoperatively and 3 months postop-
eratively). All cases of COVID-19 were confirmed by RT-
PCR at the time of illness.

No patient was operated on with active viral infection.
Every patient collected RT-PCR for COVID-19 within the
3 days preceding the surgery schedule. If the test was posi-
tive, patients required quarantine at home, surgery would
be postponed 10 days and a new RT-PCR collected. After
discharge, patients were instructed to collect new RT-PCR
samples if COVID-19 symptoms occur. For those patients
who presented symptomatic COVID-19 during the preopera-
tive period, surgery would be re-scheduled within, at least,
7 weeks. The vaccine status was not assessed since the study
was initiated before the release of the first samples in Brazil.

Statistical Analysis

Data were descriptively analyzed using absolute frequen-
cies and percentages for categorical variables and mean and
standard deviation for numerical variables. To assess differ-
ences between the groups in relation to categorical variables,
we used the chi-square test or Fisher’s exact test, Student’s
T test with equal variances, Student’s T test with unequal
variances or Mann—Whitney test. The Student’s T test was
chosen in situations where the data did not present a normal
distribution, and the Mann—Whitney test in case of lack of
normality. Normality was verified by the Shapiro—Wilk test
and equality of variances by the Levene’s F test. The analysis
of each group in relation to categorical variables provided
the relative risk and respective confidence interval. The level
of significance in the statistical tests was 95%. Data were
entered into an Excel® spreadsheet and the program SPSS
(version 25) was used to obtain statistical calculations.

Results

A total of 222 individuals were operated on within the study
period. However, only 66 individuals were included in the
final analysis: 42 in the group with preoperative COVID-19
and 24 in the group with postoperative COVID-19. Mean
age was 36.3+9.5 years, mean preoperative BMI was
39.9 +4.2 kg/m?, and mean postoperative BMI (3 months)
was 32.3 + 3.8 kg/m®. The overall incidence of COVID-19
in the total population was 29.7%, occurring preoperatively
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in 18.9% of the patients and postoperatively in 10.8%. Only
7.6% of the population had a preoperative diagnosis of dia-
betes (Table 1).

Table 2 shows data regarding the severity of the clinical
condition of COVID-19 before and after bariatric surgery
(primary outcome). None of the variables under study dif-
fered with statistical significance between the groups. In
the entire series, only 1 patient required orotracheal intuba-
tion. All cases of hospital and ICU admissions were due to
COVID-19 symptomatology.

Table 1 Demographic data

Table 3 shows the preoperative results of laboratory
parameters between the groups. During this period, the
groups did not differ with statistical significance for the
markers of inflammation/immunity, glycemic profile, and
micronutrients.

Table 4 shows the laboratory parameters measured
3 months after the surgical procedure. Among all the vari-
ables under study, only the total lymphocyte count differed
between the groups, being significantly lower in the group
that presented COVID-19 after bariatric surgery. The other
variables were equivalent between groups.

Discussion

Women (%) 168 (75.7)

- Bariatric surgery is the main choice in the treatment of
Pre()peramfe COVID-19 32(76.2) obesity and its comorbidities, risk factors that account for
Postoperative COVID-19 19.(719.2) worse clinical outcomes in COVID-19. However, there is

Age (years) 36.3+9.5 still no clear consensus on the safety of this procedure in
Preoperative COVID-19 37.0+8.3 . .
the context of the current pandemic. In a first analysis, the
Postoperative COVID-19 349+11.7 . . . .
potential resolution of the aforementioned risk factors seems
p-value 0.22 to endorse the performance of these surgeries. Notwithstand-
Preoperative BMI (Kg/m?) 39.9+4.2 . . . . .
ing, the immunological dysfunction and the hypercatabolic
Preoperative COVID-19 39.4+3.9 . . .
state inherent to the endocrine and metabolic response to
Postoperative COVID-19 41.0+4.6 . . .
surgical trauma emerge as important counterpoints to be
p-value 0.07 lvzed in th 11. 12
Post tive BMI (Kg/m) 33438 analyzed in the current context [11, 12].
O;OPGra ) COVI]g) X 31.8_3.7 A multicenter cross-sectional study assessed the clini-
reoperative 19 OE cal outcomes of COVID-19 in the pre- and postoperative
Postoperative COVID-19 33.3+4.1 . S
vl 0.0 period of bariatric surgery. In that study, the authors com-
prvalue ) pared the occurrence and severity of SARS-CoV-2 infec-
Overall incidence of COVID-19 (%) 29.7 . . . .o
tion between patients submitted to bariatric surgery and
Overall incidence of preoperative COVID-19 (%) 18.9 . . . . .
Overall incid ; e COVID-19 (7 l08 patients candidates for this procedure [13]. In line with our
D.Ve;a m(;l ence of postoperative 19 (%) 17' 6 results, the frequency of hospitalization due to COVID-
iabetes (%) 76 19 did not differ with statistical significance between the
Table.Z Assessment of the COVID-19
severity of COVID-19 among
the groups under study Variable Preoperative (42) Postoperative (24) P value RR (CI 95%)
n (%) n (%)
Symptoms pP=0.660
Yes 39 (92.9) 21 (87.5) 1.1 (0.9to 1.4)
No 3(7.1) 3(12.5)
Hospitalization pV=0.713
Yes 5(11.9) 4(16.7) 1.4 (0.4 to 4.7)
No 37(88.1) 20 (83.3)
ICU pP=1.000
Yes 2(4.8) 1(42) 1.1(0.1to11.9)
No 40 (95.2) 23 (95.8)
Invasive ventilation pP=1.00
Yes 1(2.4) - *
No 41 (97.6) 24 (100.0) *

(*) Null frequency, (1) Fisher’s exact
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Table 3 Biochemical data in the
preoperative assessment

Table 4 Biochemical data in
the postoperative assessment
(3 months after surgery)

groups (2.4% % 0.3%, p>0.05). Regarding admission to
the ICU, on the other hand, no participant in the study in
question had such an outcome, while our data showed an
admission rate of 4.2% and 4.8% for cases with infected
patients in the preoperative and postoperative periods,
respectively (p > 0.05). However, it is important to high-
light that, despite the aforementioned study having a larger
sample, only 5.7% of the participants had a confirmed

Preoperative assessment

Preoperative COVID-19

Postoperative COVID-19

Variable

Leukocytes (cells/mm?)
Lymphocytes (cells/mm?)
Platelets (cells/mm?)
Fasting plasma glucose (mg/dL)
C-reactive protein (mg/L)
HbA1C(%)

Insulin (mU/L)

C-Peptide (ng/mL)
Calcium (mg/dL)

Zinc (mcg/dL)

Vitamin B12 (pg/mL)
Iron (mcg/dL)

Ferritin (ng/mL)
Albumin (g/L)

Vitamin D (ng/mL)

Mean +SD
6748.43+1176.77
2241.19+604.38

284,154.76 +79,828.93
101.06+13.58
4.34+6.13
5.73+0.46
31.72+44.36
3.72+1.36
11.23+13.72
82.81+22.41
455.50+153.24
81.05+28.91
178.35+202.11
4.39+0.31
24.05+10.14

Mean +SD
7298.70 +£1736.16
2092.63 +473.92

282,291.67 +55,484.80
105.03 +24.10
4.31+5.38
5.83+0.93
27.00+13.92
3.82+1.42
9.07+0.49
91.11+13.78
439.92 +150.58
79.24+31.86
221.82+371.79
4.27+0.37
23.29+7.09

P value

p1=0.299
p?=0.305
p1=0.856
p=0.934
p1P=0.809
p1=0.579
p=0.753
pN=0.549
pP=0.375
p=0.108
p@=0.691
p'=0.590
pV=0.684
p?=0.184
p1=0.839

(*) Significant difference at 5.0%; (1) Mann—Whitney test; (2) Student’s r-test with equal variances

Assessment after 3 months

Preoperative COVID-19

Postoperative COVID-19

Variable

Leukocytes (cells/mm?)
Lymphocytes (cells/mm®)
Platelets (cells/mm?)
Fasting plasma glucose (mg/dL)
C-reactive protein (mg/L)
HbA1C(%)

Insulin (mU/L)

C-peptide (ng/mL)
Calcium (mg/dL)

Zinc (mcg/dL)

Vitamin B12 (pg/mL)
Iron (mcg/dL)

Ferritin (ng/mL)
Albumin (g/L)

Vitamin D (ng/mL)

Mean + SD
5751.85+1555.99
2158.63 +£552.95

250,622.22 +78,892.77

85.04+£7.41
2.13+3.64
5.29+0.37
10.45+4.82
2.37+0.78
9.11+0.49
111.19+172.53
577.25+316.28
81.59+£24.54
170.54 +118.88
4.34+0.33
29.88+8.50

Mean+SD
5579.00+1504.68
1822.90+482.21

245,835.00+102,312.19
86.27+7.95
1.94+2.58
5.41+0.53
10.67 +5.40
2.32+0.84
9.19+0.39
88.69+15.12
687.40+386.25
76.22+21.01
178.04 +188.47
4.26+0.30
31.28+5.85

P value
p=0.869
p?P=0.035%
pP=0.705
p?=0.591
p=0372
p1=0.826
p1=0.936
p?®=0.812
p?=0.528
p?=0.173
p=0.241
pP=0.372
pP=0.605
pV=0437
p?=0.530

(*) Significant difference at 5.0%; (1) Mann—Whitney test; (2) Student’s ¢-test with equal variances

diagnosis of COVID-19 [13]. This may explain the differ-
ences in relation to the data of the present study.

Data from the COVIDSurg Collaborative [14] point to
pulmonary complications in 51.2% of patients undergo-
ing elective or emergency surgery who tested positive for
COVID-19 7 days before or up to 30 days after the proce-
dure, with a 30-day mortality rate of 23.8%. In the scope
of elective surgeries, 52.5% of patients had pulmonary
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complications such as pneumonia, acute respiratory dis-
tress syndrome, and need for invasive ventilation. The latter
occurred in 14.2% of patients, and the 30-day mortality rate
in the postoperative period of elective surgeries was 18.9%
[14].

In contrast to these data, our study showed significantly
lower rates of hospital admission, ICU admission, and need
for invasive ventilation in patients with COVID-19 in the
postoperative period of bariatric surgery. This difference
may be due to the study periods, as the COVIDSurg Col-
laborative took place at the beginning of the COVID-19 pan-
demic, corresponding to a period of development of surgical
protocols in case of perioperative infection by SARS-CoV-2
[14].

The homogeneity evidenced in the analysis of variables
regarding the severity of SARS-CoV-2 infection in pre- and
postoperative moments in the present study encourages the
performance of bariatric surgery during the current pan-
demic, since the procedure did not worsen clinical outcomes.
In line with these results, the GENEVA study [15] evaluated
the performance of 2001 bariatric surgeries between May
and July 2020, addressing the complication rate 30 days after
the procedure. Of the total number of patients analyzed, only
10 (0.5%) tested positive for COVID-19 during the analy-
sis period. Of these, none required admission to the ICU
or invasive ventilation. In addition, the study demonstrated
30-day mortality rates of 0.05%, similar to those occurring
in prepandemic periods [15].

The data obtained in the GENEVA study were further
complemented by a multinational cohort comprising 7704
patients analyzed between May and October 2020 [16]. Of
the total number of patients, 43 (0.56%) had symptomatic
COVID-19 in the first 30 days after surgery. Of these, 74.4%
were operated on in hospitals also used for the treatment
of COVID-19. Most of these patients had surgical compli-
cations Clavien-Dindo I (67.4%) or 1I (25.6%), which may
be due to the longer postoperative hospital stay. The study
reported only one death related to COVID-19 [16].

In the current scenario of pandemic decline and relaxa-
tion of restrictive measures, bariatric surgery centers seem
to gradually return to the pre-SARS-CoV-2 status, but
there is still no consensus on the safety of the procedure in
candidates recovered from COVID-19 [17]. Nedelcu et al.
aimed to provide evidence for such questioning through
a multicentric cohort in which the authors described the
clinical pictures of 35 individuals with severe obesity and
documented previous infection by SARS-CoV-2, also
analyzing their postoperative complications [18]. In com-
parison to the clinical evolution of patients in the preop-
erative group in our study, participants in that study had
considerably fewer symptoms related to COVID-19 (42.9%
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vs 92.9%). However, this fact did not correlate with the
severity of infection since the hospitalization rate (11.9%
vs 14.3%) and the need for ICU admission (4.8% vs 2.86%)
were similar between the analyses.

It is also worth mentioning the 30-day follow-up after
bariatric surgery by the aforementioned reference, which
demonstrated the occurrence of 2 readmissions and only
one case of surgical complication (gastric leak treated with
laparoscopic drainage) 18. In association with our data
and those of the existing literature, these results seem to
endorse the safety of performing bariatric surgeries in the
context of the SARS-CoV-2 pandemic [18, 19].

The present study has some limitations that deserve
discussion. The first regards the observational and retro-
spective nature of the analysis, which limits the ability
of the study to confirm the raised hypothesis. Moreover,
the sample size was reduced, as only confirmed cases of
COVID-19 were included in the final analysis.

Conclusion

Patients who had COVID-19 before and after sleeve gas-
trectomy did not differ with statistical significance for
presence of symptoms, need for hospitalization, need
for ICU admission, and need for orotracheal intubation
(invasive ventilation). The results of the present study
thus raise the hypothesis that bariatric surgery is safe to
be performed during the pandemic period, as it does not
interfere with the course of Sars-CoV-2 infection in the
first 3 months after surgery. Further studies are needed
involving a larger number of patients, with greater control
of preoperative comorbidities, and having a multicenter
nature. These should focus on determining the safety pro-
file of this procedure during the current pandemic period.
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