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Abstract
Purpose Little is known about the symptoms of coronavirus disease 2019 (COVID-19) on patients with morbid obesity 
following bariatric surgery (BS) in Iran. Thus, we sought to investigate the symptoms and effect of COVID-19 in patients 
with morbid obesity following, or candidates for, BS in Iran.
Materials and Methods In this retrospective observational cohort study, we enrolled 236 morbid obese patients following 
(surgical group) or candidates (nonsurgical group) for bariatric surgery. Demographics, probable COVID-19 incidence, 
acute and persistent COVID-19 symptoms, and clinical outcome parameters of bariatric patients and candidates for BS were 
compared. The incidence of probable COVID-19 was assessed including the clinical definition of probable case, according 
to World Health Organization criteria.
Results The incidence of probable COVID-19 among surgical and nonsurgical groups was significantly different (20.6% vs 
26.08%, respectively, p = 0.046). The probable case of surgical patients had a shorter length of symptoms and hospitalization 
duration, and a lower proportion of admission in ICUs and hospitals with respect to nonsurgical patients (p < 0.001). Surgical 
patients had a greater prevalence of persistent symptoms including anorexia, food intolerance, and anosmia-hyposmia than 
nonsurgical patients. Moreover, surgical patients with probable COVID-19 had a significantly higher proportion of diabetic 
patients than surgical patients without probable COVID-19 (20% vs 9.3%).
Conclusion These findings highlight the need to evaluate the persistent symptoms of COVID-19 and the importance of 
nutritional support for at least several weeks after COVID-19 symptom onset. Moreover, it seems that COVID-19 incidence 
in post-bariatric surgery patients could reduce the effectiveness of bariatric surgery in the resolution of diabetes.
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Introduction

The coronavirus disease 2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was 
announced as a global pandemic by the World Health Organiza-
tion (WHO) on 11 March 2020. Overwhelming evidence sug-
gests that COVID-19 patients with obesity and other comor-
bidities, including metabolic syndrome, are at a higher risk 
of requiring intensive care unit (ICU) stay and have increased 
rates of mortality [1]. Obesity is associated with a weak pulmo-
nary capacity (decreased expiratory reserve volume, functional 
capacity, and lung compliance) and a rise in inflammation, 
which may increase the morbidity of COVID-19 infections [2]. 
Bariatric surgery can elicit a substantial and sustained weight 
loss, an improvement in comorbidities and amelioration of the 
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obesity-associated proinflammatory state, and survival ben-
efits in patients with morbid obesity [3, 4]. On the other hand, 
COVID-19 may be associated with clinical manifestations, rang-
ing from alterations in smell and taste to severe respiratory dis-
tress requiring intensive care that might be related with weight 
loss and malnutrition in patients. However, in patients with 
severe COVID-19, cytokine storm, the use of mechanical ven-
tilation, and the prolonged hospital stays could further increase 
the risk of malnutrition [5, 6]. Although, patients with mild 
COVID-19 undergoing home management might also suffer 
from malnutrition due to alterations of smell and taste, fatigue, 
and lack of appetite that are common symptoms in COVID-19 
patients [7]. Disease-associated decreases in food intake and 
malnutrition can contribute to tissue wasting; moreover, con-
finement at home and COVID-19 symptoms may concurrently 
limit engagement in physical activity, leading to loss of lean 
mass [8]. These factors might contribute to malnutrition even 
in non-hospitalized patients. Recently, in Italy, a high incidence 
area, similar to Iran, it has been shown that COVID-19 might 
negatively affect body weight and nutritional status [9].

Recent evidence has revealed that a range of persistent 
symptoms can remain long after the acute SARS-CoV-2 
infection, and this condition is now named “long COVID” 
by recognized research institutes [10]. The National Institutes 
of Health (NIH) uses the US Centers for Disease Control and 
Prevention (CDC) definition of long COVID, which describes 
the condition as sequelae that extend beyond 4 weeks after 
initial symptoms [11]. Studies have shown that long COVID 
can affect the whole spectrum of people with COVID-19, 
from those with the very mild acute disease to the most severe 
forms. Like acute COVID-19, long COVID can involve mul-
tiple organs and can affect many systems including, but not 
limited to, the respiratory, cardiovascular, neurological, gas-
trointestinal, and musculoskeletal systems [10].

Despite reports of symptoms resulting from COVID-19 
in patients following bariatric surgery, there is no literature 
describing persistent symptoms in bariatric patients and the 
studies of persistent symptoms in general population have 
focused on severe COVID-19 patients. Data suggest that about 
one-third of patients continued to exhibit symptoms more than 
4 weeks after symptom onset [12]. Therefore, given the current 
dearth of evidence, we sought to investigate the incidence of 
weight loss, and the acute and persistent effect of COVID-19 
in patients with morbid obesity following, or candidates for, 
BS in Iran, a high incidence area.

Materials and Methods

Design and Setting of the Study

The present study is a retrospective observational cohort 
study of 236 morbid obese patients undergoing or candidate 

for bariatric surgery at Ghadir Mother and Child Hospital, 
Shiraz, Iran. Ethical approval was obtained from the Ethics 
Committee of Shiraz University of Medical Sciences (IR.
SUMS.REC.1400.402).

Study Population

Selection Criteria

We included adult patients, aged 18 years and over, with 
morbid obesity (BMI was > 40 or > 35 with comorbidi-
ties) following bariatric surgery that matched to the control 
group, who were morbid obese candidate for bariatric sur-
gery. Among surgical patients, only subjects that had under-
gone the procedure between 12 and 18 months before the 
study were considered for the analysis; this is considered 
the minimum time to weight loss stabilization and remis-
sion of comorbidities [13]. We excluded the patients with 
severe hepatic and renal impairments, cardiovascular and 
cerebrovascular diseases, and chronic pulmonary diseases 
such as asthma. Meanwhile, women who were pregnant or 
lactating were also excluded.

Data Collection During Lockdown

All patients were contacted between November 2020 and 
March 2021. The patients were requested to answer the ques-
tions including their demographic data, bariatric surgery his-
tory, COVID-19 symptoms, weight loss, comorbidities, any 
hospital admission, length of hospital stay, ICU admission, 
and death. Demographic data included age, sex, weight, 
height, body mass index, and type of bariatric surgery. The 
most recent biochemical and hematological test results were 
acquired. Because the present study is performed in a high-
risk transmission region from February 2020, in the epi-
demic peak, the shortage of diagnostic tools led to a high 
rate of undiagnosed patients [14]; therefore, in addition to 
the confirmed COVID-19 patients, the present study mainly 
focused on clinically suspected COVID-19 cases, the sub-
jects meeting the WHO clinical criteria for “probable cases.” 
The patients with an episode of anosmia/dysgeusia or had 
a chest imaging suggestive of COVID-19 or the association 
of rapid onset fever (self-measured temperature ≥ 37.5 °C) 
and cough or the association of any three or more of the 
following signs and symptoms: fever, cough, general weak-
ness, headache, myalgia, sore throat, nose discharge/swell-
ing, nausea/vomiting, or diarrhea were considered prob-
able cases or clinically suspected COVID-19 [15, 16]. This 
study included patients that reported symptoms or outcomes 
assessed at 4 or more weeks post COVID-19 onset. More-
over, among participants in this study, 25 patients in the 
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surgical patient group and 29 patients in the nonsurgical 
group had a confirmed or clinically suspected COVID-19, 
yielding a probable COVID-19 status that 17 of 25 cases 
in the surgical group and 19 of 30 cases in the nonsurgical 
group were confirmed cases based on nasopharyngeal swab 
test, chest x-rays, or chest CT scans.

Statistical Analysis

Continuous variables were expressed as mean (SD), while 
categorical variables were expressed as absolute values 
and percentages. Independent samples t-tests for continu-
ous variables and Pearson’s χ2 test or Fisher’s exact test for 
categorical variables were used to compare characteristics 
of patients according to their probable COVID-19 status. 
Statistical significance was set, a priori, at p < 0.05.

Results

Characteristics of Patients According to Surgical 
or Nonsurgical

Of 188 morbid obese patients following BS that their data 
were recorded in the national obesity surgery database, 67 
were not included in the present study: 34 patients refused to 
participate, 12 followed in other health areas, and 21 patients 
were lost to follow-up. Finally, 121 patients following BS 
were included in the surgical group that were matched based 
on sex and age to 115 morbid obese patient candidates for 
BS (nonsurgical group). The mean BMI was 29.65 ± 6.2 and 
45.08 ± 5.8 kg/m2 and the mean age was 45.3 ± 11.3 and 
45.1 ± 10.1 years in the surgical and nonsurgical groups, 
respectively. The main procedures performed were Roux-
en-Y gastric bypass (54.4%) and sleeve gastrectomy (45.0%), 
while the mean time elapsed between surgery and the time 
of the call was 15 months. As a predictable effect for BS, 
surgical patients presented a significantly lower BMI (30.7 
vs 43.5, p < 0.001) and lower incidence of main comorbidi-
ties, such as obstructive sleep apnea syndrome, hyperten-
sion, diabetes, and hyperlipidemia. Patient characteristics 
are summarized in Table 1.

The COVID‑19 Acute and Persistent Symptoms

The COVID-19 symptoms as mentioned for probable cases 
were detected in 25 (20.6%) patients in the surgical group 
and 30 (26.0%) patients in the nonsurgical group, with a 
statistically significant difference (p = 0.046). Moreover, 
the rate of confirmed cases was respectively 14.04% in 
surgical patients and 16.52% in the nonsurgical group. 
Among probable cases, surgical patients had a greater 
prevalence of anorexia (13.2%) and food intolerance 

(4.1%) and less myalgia (12.3%), headache (14.8%), and 
cough (5.7%) than nonsurgical patients (7.8%, 1.7%, 
21.7%, 19.1%, and 10.5% respectively). Moreover, among 
probable cases, the length of symptoms was significantly 
lower in the surgical group than in the nonsurgical group 
(7.8 ± 9.4 vs 10.1 ± 8.8, p < 0.001). Among the probable 
COVID-19 surgical group, 4 (3.3%) required hospitaliza-
tion and 1 (0.8%) ICU admission was reported, which was 
significantly lower than the probable COVID-19 nonsur-
gical group (9 (7.8%), 3 (2.6%), p < 0.001 respectively). 
Moreover, the length of hospital stay was lower in the 
surgical group than in the nonsurgical group (hospital 
stay, 6.2 ± 8.8 vs 10.4 ± 7.9 days, p < 0.001). Importantly, 
among probable cases, surgical patients had a higher rate 
of weight loss during COVID-19 infection than nonsur-
gical patients (Table  2). The most frequent persistent 
symptoms were fatigue, dyspnea, and ageusia-dysgeusia. 
Among probable cases, surgical patients had a greater 
prevalence of anorexia (6.6%), food intolerance (3.3%), 
and anosmia-hyposmia (5.7%) and less tachycardia (0.8%) 
and chest pain (0%) than nonsurgical patients (3.4%, 0%, 
2.6%, 3.4%, and 2.6% respectively) (Table 3).

Characteristics of the Surgical Patients According 
to Clinically Probable COVID‑19

Among patients post-bariatric surgeries, there was no dif-
ference regarding the type of surgery, time elapsed since 

Table 1  Characteristics of the cohort surgical and nonsurgical 
patients

All results are presented as the mean ± SD or number (percentage) 
as appropriate. BMI, body mass index; RYGB, Roux-en-Y gastric 
bypass; SG, sleeve gastrectomy; p value, refer to compare group sur-
gical and nonsurgical

Variable Surgical 
group, 
N = 121

Nonsurgi-
cal group, 
N = 115

p value

Age, years 45.3 ± 11.3 45.1 ± 10.1 0.49
Sex (male), n (%) 6 (24.1) 7 (23.5) 0.33
Weight, kg 80.8 ± 16.7 122.4 ± 25.1  < 0.001
Height, cm 165.1 ± 9.4 164.8 ± 12.5 0.65
BMI, kg/m2 29.65 ± 6.2 45.08 ± 5.8  < 0.001
Type of surgery, n (%)

  RYGB 66 (54.5) -
  SG 55 (45.5) -
  Obstructive sleep apnea, 

n (%)
20 (16.5) 27 (23.5) 0.002

  Type 2 diabetes, n (%) 13 (10.7) 32 (27.8)  < 0.001
  Hypertension, n (%) 26 (21.3) 40 (34.7) 0.001
  Hyperlipidemia, n (%) 20 (16.4) 48 (41.7)  < 0.001
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Table 2  COVID-19-related acute symptoms and outcomes according to surgical and nonsurgical groups in probable COVID-19 patients

All results are presented as the mean ± SD or number (percentage) as appropriate

Variable Surgical group, n = 121 Nonsurgical group, n = 115 p value
Probable cases, n = 25 Probable cases, n = 30

Probable cases 25 (20.6) 30 (26.08) 0.046
Confirmed cases 17 (14.04) 19 (16.52) 0.333
Any symptoms 28 (23.1) 33 (28.6) 0.048
Fever (> 37.5 °C) 19 (15.7) 20 (17.3) 0.091
Shivering 11 (9.9) 14 (12.1) 0.291
Cough 7 (5.7) 12 (10.5) 0.048
Anorexia 16 (13.2) 9 (7.8) 0.045
Anosmia 14 (11.5) 12 (10.4) 0.442
Food intolerance 5 (4.1) 2 (1.7) 0.002
Running nose 19 (15.7) 20 (17.3) 0.650
Nausea/vomiting 10 (8.2) 6 (5.2) 0.08
Diarrhea 6 (4.9) 6 (5.2) 0.11
Ageusia/dysgeusia 11 (9.0) 10 (8.6) 0.74
Asthenia 19 (15.7) 25 (21.7) 0.048
Myalgia 15 (12.3) 25 (21.7) 0.011
Headache 18 (14.8) 22 (19.1) 0.027
Sore throat 20 (16.5) 21 (18.2) 0.15
Weight loss during COVID-19 infection (%) 13.75 7.37 0.03
Length of symptoms (days; average ± SD) 7.8 ± 9.4 10.1 ± 8.8 0.02
Outcomes

  Hospital admission 4 (3.3) 9 (7.8)  < 0.001
  ICU admission 1(0.8) 3 (2.6)  < 0.001
  Death 0 0 -
  Hospital stay (days; average ± SD) 6.2 ± 8.8 10.4 ± 7.9  < 0.001

Table 3  COVID-19-related 
persistent symptoms and 
outcomes according to surgical 
and nonsurgical groups in 
probable COVID-19 patients

All results are presented as the number (percentage) as appropriate

Variable Surgical group, n = 121 Nonsurgical group, n = 115 p value
Probable cases, n = 25 Probable cases, n = 30

Probable cases 25 (20.6) 30 (26.08) 0.046
Confirmed cases 17 (14.04) 19 (16.52) 0.333
Any symptoms 13 (10.7) 14 (12.1) 0.091
Anorexia 8 (6.6) 4 (3.4) 0.038
Anosmia/hyposmic 7 (5.7) 3 (2.6) 0.015
Food intolerance 4 (3.3) 0 -
Fatigue 9 (7.4) 9 (7.8) 0.975
Diarrhea 1 (4) 0 -
Ageusia/dysgeusia 9 (7.4) 6 (5.2) 0.051
Dyspnea 7 (5.7) 10 (8.6) 0.288
Myalgia 2 (1.6) 3 (2.6) 0.12
Headache 1 (0.8) 2 (1.7) 0.450
Cough 5 (4.1) 8 (6.9) 0.066
Joint pain 0 1 (0.7) -
Tachycardia 1 (0.8) 4 (3.4) 0.045
Chest pain 0 3 (2.6) -
Dizziness 1 (0.8) 1(0.7) 0.88
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surgery, or baseline characteristics between probable 
COVID-19 patients and not probable COVID-19 patients. 
However, surgical patients with probable COVID-19 sta-
tus had a significantly higher proportion of patients with 
persistent T2D (20% vs 9.3%, p = 0.004) and a non-signif-
icantly higher proportion of patients with HTN (24% vs 
20.83%, p = 0.08) and lower serum zinc (75.58 ± 8.21 vs 
86.97 ± 32.21, p = 0.08), than not probable COVID-19 sur-
gical patients (Table 4).

Discussion

The present study investigated the impact of the COVID-
19 infection on symptoms of patients with morbid obesity, 
following or candidate for bariatric surgery. This is the first 
study that reported the rates of persistent symptoms consist-
ent with COVID-19 in surgical and nonsurgical patients. 
Our data suggest that surgical patients present significantly 
higher weight loss during acute phase of COVID-19 than 
nonsurgical patients. Moreover, interestingly, we noted that 
among surgical patients, those with probable COVID-19 
had a higher incidence of diabetes than the patients without 
probable COVID-19. It seems that COVID-19 incidence in 
post-bariatric surgery patients could reduce the effective-
ness of bariatric surgery in the resolution of T2DM. How-
ever, this is the first study to have reported this finding and 
more studies are needed to discern causality. Proinflamma-
tory state, attenuation of the innate immune response, and 

possibly increased level of ACE2, along with vascular dys-
function and prothrombotic state in people with diabetes 
probably contribute to higher susceptibility for SARS-CoV-2 
infection and worsened prognosis. On the other hand, acti-
vated inflammation, islet damage induced by a virus infec-
tion, and treatment with glucocorticoids could, in turn, result 
in impaired glucose regulation in diabetic patients, thus 
working as an amplification loop to aggravate the disease. 
Therefore, glycemic management in people with COVID-19 
is important [17].

As suggested by the European Society of Enteral and 
Parenteral Nutrition (ESPEN), prevention, diagnosis, and 
treatment of malnutrition should be considered in the man-
agement of COVID-19 patients to improve the prognosis [6]. 
There are few studies currently available that have assessed 
the general, or selected, populations, such as elderly or criti-
cally ill patients [18, 19]; however, of the available evidence, 
studies support the hypothesis that COVID-19 can lead to 
undesirable weight loss and malnutrition in patients with 
morbid obesity following BS.

In our study, we included patients with mild disease 
severity, managed at home, to patients with high disease 
severity admitted to a clinical setting. We observed that 
weight loss occurred in all patients in a relatively short time 
(mean disease duration: 8.95 days). Recently, Filippo et al. 
reported that the length of stay in hospital was significant 
and independent predictor of weight loss, reflecting the 
importance of disease severity and inflammation to weight 
loss [9]. However, some previous studies showed that even 

Table 4  Characteristics of the 
surgical patient group according 
to probable COVID-19

All results are presented as the mean ± SD or number (percentage) as appropriate. BMI, body mass index; 
RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; Hb, hemoglobin; p value, refer to compare 
group probable COVID-19 and not probable COVID-19

Variables Probable COVID-19 Not probable COVID-19 p
N = 25 N = 96

Age, years 45.3 ± 11.3 44.7 ± 10.6 0.45
Sex (male), n (%) 6 (24.1) 16 (17.8) 0.12
Weight, kg 80.8 ± 16.7 82.4 ± 19.1 0.44
Height, cm 165.1 ± 9.4 166.5 ± 8.9 0.78
BMI, kg/m2 29.65 ± 6.2 29.7 ± 5.6 0.45
Excess weight loss, % 64.5 ± 16.6 62.6 ± 18.3 0.78
Type of surgery, n (%)

  RYGB 13 (52.0) 51 (53.1) 0.77
  SG 12 (48.0) 45 (46.9) 0.84
  Obstructive sleep apnea syn-

drome, n (%)
4 (16) 13 (13.5) 0.22

  Type 2 diabetes, n (%) 4 (20) 9 (9.3) 0.004
  Hypertension, n (%) 6 (24) 20 (20.83) 0.08
  Hyperlipidemia, n (%) 4 (16) 16 (16.6) 0.75
  Vitamin D, ng/mL 24.44 ± 8.2 26.2 ± 18.01 0.77
  Zinc, µg/dL 75.58 ± 8.21 86.97 ± 32.21 0.08
  Hb, mg/dL 12.9 ± 3.6 12.6 ± 2.4 0.29
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short periods of bed rest can induce marked reductions in 
muscle protein synthesis, resulting in loss of skeletal muscle 
mass [20–22], which is strongly associated with malnutri-
tion. It is noteworthy that COVID-19 probable patients had 
a weight loss > 5% of their body weight in their COVID-
19 disease period, the threshold used to diagnose cancer 
cachexia [23]. Several mechanisms may contribute to weight 
loss and malnutrition in COVID-19 patients; for instance, 
acute systemic inflammation strongly affects several meta-
bolic [24] and hypothalamic [25] pathways contributing to 
anorexia and decreased food intake as well as elevation of 
resting energy expenditure and increased muscle catabolism 
[26]. Acute inflammatory environments can trigger persis-
tent neuroinflammatory responses in exposed individuals, 
which may prolong inflammation and wasting, even after 
the acute phase [25, 27]. Moreover, alterations of smell and 
taste, as well as fatigue and lack of appetite, in patients with 
mild COVID-19, could deleteriously affect food intake [7]. 
The primary results of this study also showed that bariatric 
patients had a higher incidence of anorexia and food intol-
erance than the control group, which contributed to greater 
weight loss during SARS-CoV-2 infection. In addition, this 
study reported a higher rate of persistent symptoms related 
to food intake including food intolerance, anorexia, anos-
mia, ageusia, and asthenia in surgical patients. The United 
Kingdom Office for National Statistics estimated the 5-week 
prevalence of loss of smell and loss of taste as 7.9% and 
8.2% of all people who have had COVID-19, respectively 
[28]. Other studies have found varying prevalence of olfac-
tory and gustatory dysfunction, ranging from 11 to 45.1% of 
cohorts of patients who have recovered from acute COVID-
19 [29–31]. Since SARS-CoV-2 can affect neuronal cells by 
both direct and indirect mechanisms, this can lead to vari-
ous neurological manifestations also including anosmia and 
hypogeusia. Anosmia and hypogeusia are present both in 
mild-to-severe cases of COVID-19 and many studies which 
evaluated olfactory and gustatory dysfunctions in mild-to-
severe COVID-19 patients confirmed persistent loss of smell 
up to 6 months after symptom onset [12].

On the other hand, malnutrition is known to be associ-
ated with the risk for viral pneumonia, as far back as the 
1918 influenza pandemic [32]. In addition, Bel Lassen et al. 
reported that persistent T2D and lower BMI after BS might 
be associated with the risk and the severity of COVID-19 
[33]. Thus, assessment and monitoring of the patients with 
SARS-CoV-2 infection following bariatric surgery in the 
COVID-19 pandemic must be carefully performed.

In the present study, among patients with COVID-19 
probable status, patient candidates for BS had a longer dura-
tion of symptoms (7.8 ± 9.4 vs 10.1 ± 8.8, p < 0.001) and 
hospitalization (6.2 ± 8.8 vs 10.4 ± 7.9, p < 0.001), compared 
to the patients who underwent bariatric procedures. Moreo-
ver, candidates for BS had a higher prevalence of hospital 

(30% vs 16%, p < 0.001) or ICU (10% vs 4%, p < 0.001) 
admission. Similar to this study, Marchesi et al. reported a 
statistically significant difference in the rates of hospitaliza-
tion (0.3% vs 2.4%, p = 0.02) among the bariatric patients 
and the candidate groups [16].

The findings of the present study also showed that the 
bariatric patients had a lower incidence of weight and meta-
bolic abnormalities, including type 2 diabetes and hyper-
tension, which may have contributed to better outcomes in 
patients with SARS-CoV-2 infection. However, our results 
are consistent with two systematic reviews and meta-analy-
ses that reported higher rates of hospitalization, ICU admis-
sion, severe disease, and the need for invasive mechanical 
ventilation, in patients with obesity who develop COVID-19 
[34, 35]. Therefore, a reduction in excessive adipose tis-
sue after bariatric surgery may have resulted in an improve-
ment in the inflammatory response, enhancing immunity, 
and cardiometabolic risk factors, thereby contributing to 
a lesser severity of COVID-19 infection [36]. Indeed, our 
results point to the importance of weight management in 
patients with morbid obesity. Post-bariatric surgery, nutri-
tional evaluation and intervention are essential for the pre-
vention of nutritional deficiency, not only for enhancing the 
immune function but also for preventing severe weight loss 
in patients with COVID-19 infection, irrespective of those 
adhering to home management or hospitalization. Therefore, 
we suggest careful reassessment is needed to monitor weight 
changes and nutritional status in patients following bariatric 
surgery with symptomatic COVID-19.

Limitations

Several limitations must be considered in the interpretation 
of our results. For instance, due to the cross-sectional and 
observational design, not causal inferences can be made. 
Therefore, a well-designed cohort or randomized clinical 
trial study is needed to determine the extent to which malnu-
trition contributes to a higher incidence of COVID-19. Fur-
ther limitations of our study are the use of patient-reported 
symptoms and weight loss during their COVID-19 disease 
period that may be underestimated.

Conclusion

In conclusion, we reported a high rate of weight loss and 
risk of malnutrition among bariatric patients with COVID-
19 probable status. Moreover, we observed that COVID-
19 probable cases submitted to a bariatric procedure had a 
shorter length of symptoms and hospitalization duration, and 
a lower proportion of admission in ICUs and hospitals with 
respect to non-operated patients. Furthermore, the high ratio 
of diabetic patients in surgical COVID-19 patients showed 
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that COVID-19 incidence in post-bariatric surgery patients 
could reduce the effectiveness of bariatric surgery in the 
resolution of T2DM. Therefore, bariatric surgery might yield 
a favorable effect in patients with morbid obesity; however, 
nutritional screening strategies should be carefully imple-
mented and monitored.
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