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Abstract
Due to the profound effect of novel coronavirus disease 2019 (COVID-19) on healthcare systems, surgical programs across the
country have paused surgical operations and have been utilizing virtual visits to help maintain public safety. For those who treat
obesity, the importance of bariatric surgery has never been more clear. Emerging studies continue to identify obesity and several
other obesity-related comorbid conditions as major risk factors for a more severe COVID-19 disease course. However, this also
suggests that patients seeking bariatric surgery are inherently at risk of suffering severe complications if they were to contract
COVID-19 in the perioperative period. The aim of this protocol is to utilize careful analysis of existing risk stratification for
bariatric patients, novel COVID-19-related data, and consensus opinion from multiple academic bariatric centers within our
organization to help guide the reanimation of our programs when appropriate and to use this template to prospectively study this
risk-stratified population in real time. The core principles of this protocol can be applied to any surgical specialty.
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Introduction

In the USA, non-urgent surgical procedures have been post-
poned due to the novel coronavirus disease 2019 (COVID-19)
pandemic with the hopes of preserving much-needed equip-
ment and minimizing exposure to patients and staff. For this
reason, bariatric programs across the country have paused
surgical operations and have been utilizing virtual visits to
maintain multidisciplinary care pathway momentum and ful-
fill insurance requirements. Superimposed on this historic
public health threat is a looming economic disaster stemming

from essential social distancing and the effective interruption
of the global economy. The resulting economic and political
pressures are forcing Federal and State officials to consider
reopening the country, including phasing back in elective,
non-urgent surgery [1, 2].

For those who treat obesity and associated metabolic dis-
ease, the importance of bariatric surgery has never been more
clear. Emerging studies continue to identify obesity and sev-
eral other obesity-related comorbid conditions as major risk
factors for a more severe COVID-19 disease course, suggest-
ing yet another addition to the long list of afflictions related to
the global obesity epidemic [3–5]. However, this also suggests
that patients seeking bariatric surgery are inherently at risk of
suffering severe complications if they were to be undiagnosed
asymptomatic or pre-symptomatic carriers of COVID-19 at
the time of surgery or contract it in the perioperative period.
While it is reasonable to assume that the beneficial effects of
surgical therapy for obesity and related conditions could sig-
nificantly mitigate the severity of COVID-19 infection, that
must be carefully balanced against many unknown perioper-
ative variables in a truly novel and dynamic situation.

There is no established playbook for this. There is no litany
of research to help guide our field through the inevitable chal-
lenges wewill collectively face as we try to carefully usher our
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patients back to the critical therapies they need. A simple
reopening of the floodgates without careful attention to
triaging based on perceived risk could be disastrous for pa-
tients, staff, and local hospital infrastructure. To our knowl-
edge, there are currently no reports helping to establish safe
practice guidelines for reintroducing bariatric surgery to our
communities in a COVID-19 environment. The aim of this
protocol is to utilize careful analysis of existing risk stratifica-
tion for bariatric patients, novel COVID-19-related data, and
thoughtful consensus opinion from multiple bariatric centers
within the Cleveland Clinic Ohio Health System to help guide
the reanimation of our programs when appropriate. This tem-
plate will then be used to prospectively study this risk-
stratified population in real time. We hypothesize that the core
principles of such a protocol are useful for any surgical spe-
cialty considering careful reintroduction of surgical therapies.

Methods

In developing our proposed tiered protocol (Table 1), we
aimed to align with established bariatric risk data and predic-
tion models, recent guidance principles from the American
College of Surgeons, and consensus among eight bariatric
surgeons in the four Ohio bariatric programs within our orga-
nization, including Cleveland Clinic Main Campus, Fairview
Hospital, Hillcrest Hospital, and Akron General [2, 6–8]. The
consensus opinion was important as previously established
risk prediction models and calculators do not account for
COVID-19 risk nor the important effects of certain outcomes
on healthcare resource utilization during a pandemic. The goal
of the safety-centered tiered approach is to adhere to the fol-
lowing key principles, understanding that these recommenda-
tions will have to be individualized in each practice setting
based on resources and the status of patients, surgeons, cen-
ters, and regions:

& Break down local patient population into reasonable risk
tiers based on local patient and resource characteristics, as
suggested in Table 1

& Start cases in the lowest risk group (tier 1) with reasonable
expectation of rapid discharge from the inpatient setting
and having less risk of protracted postoperative course if
they develop COVID-19

& Consider slower than average case volumes initially (for
example, ~ 50% typical volume) to ensure real-time safety
analysis and mitigate unknown risk

& Suggest strict social distancing for 2 weeks before bariat-
ric surgery to limit exposure

& Preoperative COVID-19 testing in all prospective patients
(depending on local availability) as close to surgery as
possible with strict quarantine between testing date and
surgery date

& Consider adjunctive preoperative chest CT scan if
COVID-19 status, interval exposure risk, or clinical pic-
ture is unclear

& Constant monitoring and analysis of real-time data before
transitioning to the next tier or continuing with the current
tier if outcome data is of concern

& Heavy reliance on outpatient-based postoperative care
(virtual or in-person), including preemptive hydration
clinics, to avoid unnecessary postoperative emergency
room visits or inpatient admission

All patients with pre-existing insurance approval for bar-
iatric surgery from the four participating centers were then
partitioned into one of the three tiers based on the criteria in
Table 1. Demographic data of the cohort in each tier were
extracted and analyzed to help predict the surgical risk and
resource utilization needs. Categorical and continuous vari-
ables were reported as frequencies (%) and mean ± standard
deviation (SD), respectively.

Results

We identified 98 patients between our four Ohio bariatric
programs who had already obtained insurance approval for
their bariatric procedure and were ready to schedule. The co-
hort had a mean age of 47.8 ± 11.3 years, mean body mass
index (BMI) of 45.8 ± 7.6 kg/m2, and 80.6% (n = 79) were
female. Planned primary procedures included Roux-en-Y gas-
tric bypass (n = 52), sleeve gastrectomy (n = 39), and duode-
nal switch (n = 2). There were 2 cases of gastric bypass with
associated hiatal hernia repair and 4 revisional procedures.
Detailed results of the specific tiered variables and the effect
that had on the allocation of the cohort can be found in
Table 1. Patients were categorized to tier 1 (low risk, 39%),
tier 2 (intermediate risk, 25%), and tier 3 (high risk, 37%)
based on their perioperative risk for future surgical
scheduling.

Discussion

There is still much that remains unknown about COVID-19,
the disease caused by severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2). What we do know is that the
pathogen typically has a median incubation period of 4 days
(range, 2–7), patients needing medical attention tend to pres-
ent to hospital 7 days after onset and need for intensive care
unit (ICU) level care is at around day 10. Patients in the ICU
require much longer periods of time than typical ICU patients
and carry staggering mortality rates, especially once they re-
quire invasive ventilation. SARS-CoV-2 is a highly
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contagious pathogen with significant asymptomatic carrier
rates and emerging opinion that people are likely highly con-
tagious before ever exhibiting symptoms. For this reason,
COVID-19 has rapidly become a once-in-a-generation global
pandemic capable of quickly overrunning public health infra-
structure [9–12]. Initial reports out of China suggested high
sensitivities for CT chest in diagnosing COVID-19 (98% sen-
sitivity) but subsequent reviews of the literature have brought
that practice into question. Diagnosis can be confirmed using
nasal and pharyngeal swab specimens to perform sequencing
or reverse transcriptase–polymerase chain reaction (RT-PCR)
for SARS-CoV-2 and sensitivities in these developing proto-
cols continue to improve [13–15]. The accuracy of the RT-
PCR in the postoperative period is unknown.

The profoundmetabolic effects of bariatric surgery are well
known [16]. It is easy to imagine a scenario where the benefits
of surgery could feasibly mitigate some of the reported major
COVID-19 risk factors that are so prevalent in bariatric patient
populations, like type 2 diabetes, hypertension, chronic lung
disease, and the pro-inflammatory obesity state itself.
However, emerging reports demonstrate significant mortality
rates in patients who underwent elective surgery during the
early phases of the pandemic and unknowingly had COVID-
19. Furthermore, it is unknown if surgical stress or perioper-
ative physiological changes can increase the risk of
contracting or exacerbating COVID-19 infection and manage-
ment of higher BMI patients with multiple cardiopulmonary
comorbidities who develop COVID-19 pneumonia postoper-
atively would be extremely challenging [17, 18]. Although the
current practice of bariatric surgery is very safe, known com-
plications, such as postoperative bleeding, anastomotic leak,
or pulmonary embolism, could significantly increase resource
utilization, length of hospital stay, and thus, absolute time for
possible exposure to COVID-19 in the hospital. Elective sur-
gery on patients with undetected asymptomatic and pre-
symptomatic COVID-19 may lead to transmission of
COVID-19 to healthcare providers and contamination of cru-
cial operating room infrastructure. Similarly, bariatric surgical
patients may acquire the infection during their hospital stay
[10, 18, 19].

There are many approaches to prioritizing bariatric patients
once the time comes for restarting surgical practices. One
approach would emphasize on prioritizing the highest
cardio-metabolic risk populations chasing protective metabol-
ic and cardiovascular effects of bariatric surgery. According to
this approach, patients with uncontrolled diabetes, on high-
dose insulin, with macro- and micro-vascular complications
of diabetes, heart failure, severe sleep apnea, or BMI > 60 kg/
m2 should have expedited access to bariatric surgery. On the
other hand, the cornerstone of our approach is based on safety
concerns considering the potential risk of poor outcomes if a
patient were to develop postoperative COVID-19 infection.
Our group believes a more aggressive approach assumes aT
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safety profile we have yet to establish and may overlook the
effect this could have on infrastructure that still continues to
struggle with resources to combat COVID-19 despite the
widespread cessation of elective procedures. Our structured
approach focuses on slow and selective restarting of surgical
practice until we learn more about the impact of COVID-19
on bariatric surgical patients.

Another point of view taken by some is questioning the
current timing of reinstituting bariatric surgery in certain
places. Given the heterogeneous approach in opening up
states and healthcare infrastructure across the USA, this tends
to be a more challenging and existential argument. This ques-
tion gets to the very core of what bariatric and metabolic
surgery achieves in its patients, mainly improvement of met-
abolic derangements and the effects on end-organ dysfunction
through comprehensive, surgical-driven weight loss strate-
gies. Many states are still experiencing significant COVID-
19 hospitalization numbers and strains on their systems.
Other states, like Ohio, are moving into phased approaches
of reintroducing healthcare functions. In Ohio, recent guide-
lines by the governor recommended proceeding with already
delayed non-emergent cases if they met any of a list of condi-
tions, including the threat of permanent dysfunction of an
organ system, risk of rapidly worsening or severe symptoms,
or presence of severe symptoms causing an inability to per-
form activities of daily living [20]. These types of definitions
are also core principles in how these patients were insurance
approved based on medical necessity. Regardless, based on
definitions in our state, programs are now starting to move
forward with bariatric cases and this calls for thoughtful ap-
proaches with real-time data analysis. We recommend that all
surgical programs across the USA familiarize themselves with
their local and state COVID-19 data reports, case projections,
resource analyses, and government-mandated orders and pro-
tocols as these data will help guide them through the program-
matic reintroduction process.

As seen in Table 1, the application of the proposed tiered
safety protocol split the current cohort of approved patients into
three very manageable groups from an institutional resource
utilization standpoint. Currently, we have 38 patients compris-
ing the tier 1 group and we feel this will be a useful number of
patients to analyze as we consider the safety profile of bariatric
surgery in the midst of the COVID-19 pandemic. This will
allow us to assess for suitability of transition to the next tier
based on tier 1 perioperative outcomes, local epidemiological
factors, and hospital resources when that time arrives.

Herein, we present a practical protocol for the triage of bar-
iatric surgery patients as we aim for the safe reintroduction of
non-urgent surgery in the USA in an active COVID-19 environ-
ment. This protocol contains core principles and considerations
that should be useful for all surgical specialties as they consider
similar paths toward programmatic reanimation and can serve as
a template in analyzing tiered outcomes in real time.
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