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ABSTRACT

Purpose We developed a comprehensive sleeve
gastrectomy (SG) weight loss study cohort and
biorepository to uncover mechanisms, biomarkers and
predictive factors of weight loss, weight maintenance

and amelioration of obesity-related comorbidities. For

this purpose, we collected psychosocial, anthropometric,
clinical data and a variety of samples pre-surgery,
intraoperatively and 1.5, 3, 12 and 24 months post-
surgery. For longer-term assessment, the collection of
psychosocial and anthropometric data was extended to
10 years. Here, we present in-depth characterisation of
the cohort and detailed overview of study procedures as a
foundation for future analyses.

Participants We consented 647 participants between
June 2017 and March 2020 from two bariatric surgery
clinics in New York City—one major urban hospital and
one private hospital. Of 355 participants who provided
baseline data, 300 underwent SG. Of these, 79% are
females with an average age of 38 years, 68% are
Hispanic, 20% are non-Hispanic Black and 11% are non-
Hispanic White.

Findings to date We collected intraoperative adipose and
stomach tissues from 282 patients and biosamples (blood,
urine, saliva, stool) from 245 patients at 1.5 months, 238
at 3 month, 218 at 12 months and 180 at 24 months post-
surgery. We are currently collecting anthropometric and
psychosocial data annually until 10 years post-surgery.
Data analysis is currently underway.

Future plans Our future research will explore the
variability in weight loss outcomes observed in our
cohort, particularly among Black and Hispanic patients in
comparison to their White counterparts. We will identify
social determinants of health, metabolic factors and

other variables that may predict weight loss success,
weight maintenance and remission of obesity-related
comorbidities. Additionally, we plan to leverage our
biorepository for collaborative research studies. We will

1,5

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Diverse patient cohort with substantial representa-
tion of Hispanic and Non-Hispanic Black individuals.

= Long-term follow-up extending to 10 years
post-surgery.

= Extensive collection of biosamples and psychosocial
data at multiple time points, coordinated with rou-
tine standard of care, maximized data quality and
participant retention.

= Observational design inherently limits the ability to
establish causal relationships.

= Includes participants from two hospitals in New
York City only, which may limit the generalisability
of findings.

complete long-term follow-up data by December 2031. We
plan to apply for funding to expand biosample collection
through year 10 to provide insights into the mechanisms of
long-term weight maintenance.

INTRODUCTION

Obesity is considered a top public health
concern of the 21" century, with a preva-
lence of 42.4%,' and is strongly associated
with chronic diseases, including cardiovas-
cular disease, diabetes, cancer, liver and
kidney disease and chronic pain.” Treatment
of chronic diseases accounted for 90% of
the nation’s healthcare spending in 2019.”
Estimates of obesity and associated medical,
psychosocial morbidity and mortality are
growing in the USA, emphasising the need
for more intensive efforts to treat this refrac-
tory problem.*® The risk of obesity-associated

BM) Group

Vanegas SM, et al. BMJ Open 2024;14:¢081201. doi:10.1136/bmjopen-2023-081201 1

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
*1sanb Aq 9202 ‘S yoJeN uo jwod fwa uadolway/:dny woly papeojumoq v20g 1snbny yZ uo T0ZT80-£202-uadolwa/oeTT 0T St paysiignd 1suiy :uado CINg


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-7343-3120
https://doi.org/10.1136/bmjopen-2023-081201
https://doi.org/10.1136/bmjopen-2023-081201
https://doi.org/10.1136/bmjopen-2023-081201
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2023-081201&domain=pdf&date_stamp=2024-09-12
http://bmjopen.bmj.com/

comorbidities is related to the class of disease; described as
moderatein class I (body mass index [BMI], 30-35 kg'mﬂ),
severein class IT (BMI 35-40kg-m™®) and very severein class
I (BMI >40kg-m™).® At the very severe obesity level, the
prevalence of co-morbidities (eg, diabetes, coronary
heart disease) and mortality doubles compared with the
general population.” Losing meaningful weight through
diet and exercise is especially difficult for some individ-
uals with severe obesity due to a combination of physio-
logical, psychological and lifestyle factors that compound
the challenges they face. These factors include slower
metabolism, hormonal imbalances, emotional eating,
genetic predisposition, physical limitations, lifestyle habits
and societal barriers, which collectively create formidable
obstacles to successful weight loss.

Currently, weight loss surgery is the most effective
long-term treatment of obesity, resulting in significant
long-term weight loss, improved quality of life and reduc-
tions in psychosocial conditions,” ? as well as ameliora-
tion of several obesity-associated comorbidities (eg, sleep
apnoea, hypertension, insulin resistance), compared
with non-surgical interventions.'” Despite leading to an
overall significant weight loss, a subset of patients that
undergo bariatric surgery do not achieve successful
weight loss and/or experience weight regain.'" Weight
regain can begin as early as lyear post-surgery and may
continue for several years.®'* A few have looked at predic-
tors and mechanisms of inadequate weight loss and
weight regain following bariatric surgery, both of which
can significantly impact health outcomes. Further, while
Black patients tend to lose less weight through bariatric
surgery than White patients, the reasons for this disparity
are unclear.” Studies that reported post-surgery weight
loss in Hispanic patients are few and inconsistent, with
some reporting equal weight loss compared with White
patients and others reporting less weight loss in Hispanic
patients compared with White patients."* Understanding
the biological and psychosocial factors that contribute to
successful surgical weight loss and postoperative weight
maintenance is critical."* "* 1°

Our overall objective is to create a New York University
Langone Health (NYULH) Weight Loss Surgical Cohort
and Biorepository to allow researchers to evaluate and
explore novel mechanisms and predictors of weight loss
and weight loss maintenance in patients who undergo
bariatric surgery and to generate hypotheses for future
studies. We chose to follow patients undergoing sleeve
gastrectomy (SG) since this type of surgical intervention
has emerged as the most popular weight loss surgery,
accounting for 61.4% of weight loss surgeries performed
in the USA in 2020."” We decided to collect clinical and
questionnaire data as well as biosamples to study mech-
anisms and predictors of short- and long-term weight
change and obesity-related disease progression following
SG surgery in a mainly underrepresented patient cohort.
Our secondary objective is to evaluate the impact of SG
on several clinical, behavioural, metabolic and other
long- and shortterm outcomes. In addition, this study

cohort and biorepository support an American Heart
Association (AHA)-funded Centre (17SFRN33590133)
to explore adipose tissue changes and inflammation,
glucose metabolism and energy expenditure in a subset
of participants; as well as an NIH K23 Career Develop-
ment Award (K23AR080846), to explore the mechanisms
of pain reduction or maintenance in chronic widespread
pain after rapid weight loss.

COHORT DESCRIPTION

Study design and overview

This is a prospective longitudinal observational cohort
study with biosample collection. This study protocol
was approved in April 2017 by the NYU Langone
Health’s (NYULH) Institutional Review Board (IRB;
(no. 16-01995) and, therefore, in accordance with the
ethical standards of the Declaration of Helsinki. Written
informed consent was obtained by trained research staff,
in the participant’s preferred language, from all individual
participants before their inclusion in the study. A copy of
the signed consent form was provided to the participants
and a copy, along with a consent process note, was saved
in the participant’s study folder. While the original IRB
approval was to follow patients for 2 years post-surgery, in
2021, we obtained NYULH IRB approval to follow partic-
ipants for 10 years and are reconsenting participants
for longer-term follow-up, where we will obtain remote
weight measurements and questionnaire data.

We are conducting this study at NYULH Tisch Hospital
and NYC Health+Hospital Bellevue Hospital, both
located in New York City. Tisch Hospital is part of the
NYULH hospital system, where most patients have private
insurance, and Bellevue is a public hospital that is part of
the Health and Hospitals Corporation in New York City.
Most patients at Bellevue Hospital have public insurance
and/or are uninsured. Each site conducts >1000 bariatric
surgical procedures per year.

Recruitment to follow participants for 24 months
started on 13 June 2017, and stopped on 12 March 2020,
due to the COVID-19 pandemic lockdowns. We started
reconsenting participants for a 10-year follow-up on 15
October 2021. We approached patients with planned SG
surgery from two bariatric surgery clinics located at Tisch
and Bellevue Hospitals before or after a standard-of-care
clinic appointment to invite them to be part of the study
and patients were given the option to participate in AHA
Centre’s grant’s sub-study testing. Eligibility criteria were
assessed by the research team with the final approval of
the Principal Investigator, based on the inclusion and
exclusion criteria. Participants were given an informa-
tion sheet inviting them to participate in the main study
and AHA Centre’s grant’s sub-study optional testing. This
document included details of the study timeline, proce-
dures and biosample collection. Table 1 lists the inclusion
and exclusion criteria for the main study as well as for the
AHA Centre grant’s sub-study. Figure 1 details participant
flows up to 2 years.

2

Vanegas SM, et al. BMJ Open 2024;14:¢081201. doi:10.1136/bmjopen-2023-081201

salbojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1Xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
*1sanb Aq 9202 ‘S yoJeN uo jwod fwa uadolway/:dny woly papeojumoq v20g 1snbny yZ uo T0ZT80-£202-uadolwa/oeTT 0T St paysiignd 1suiy :uado CINg


http://bmjopen.bmj.com/

Open access

3

Table 1 Participant eligibility criteria

Main study inclusion criteria

AHA centre grant’s sub-study inclusion criteria

» 18-75 years of age

» Candidates for bariatric surgery and scheduled to undergo
SG

» Able to communicate, read and write in English or Spanish

» Able to give voluntary, written informed consent

Main study exclusion criteria

» Prior bariatric surgery

» Insulin-dependent diabetes

» Inability to discontinue the use of aspirin or non-steroidal
anti-inflammatory medications for 72 hours before study
testing

» Diagnosis of type 2 diabetes mellitus or an HbA1c >6.5%
» Patients without diabetes with an HbA1c <5.7% measured
within the last 6 months, not on diabetic medication

AHA centre grant’s sub-study exclusion criteria

» HbA1c 5.7-6.4%

» History of autoimmune diseases

» History of myocardial infarction, coronary interventions/
angioplasty or stroke

» History of cancer within the past 3 years

» Use of immunosuppressive medication

» eGFR below 60mL/min/1.73 m?

AHA, American Heart Association; eGFR, estimated glomerular filtration rate; SG, sleeve gastrectomy.

Measurements, biosample collection and procedures

In-person measurements and biosamples were collected
preoperatively and up to 24 months postsurgery.
Research visits after 24 months post-surgery are currently
taking place remotely, without biosample collection.
Bellevue Hospital participant in-person study proce-
dures were conducted at NYU Langone’s Clinical and

Translational Science Institute Clinical Research Centre
(CTSI-CRC) located within Bellevue Hospital. Before
the COVID-19 pandemic, Tisch Hospital participants’
in-person study procedures were conducted at Tisch’s
bariatric surgery clinic. Post COVID-19 pandemic, Tisch
participants’ in-person research visits also took place at
NYU Langone’s CTSI-CRC. Participants’ surgeries took

| Consented 647 |
No Baseline 156
Unresponsive/Not available 32
No surgery 55 bFe-mmmmmmmmmmmme oo
Withdrew consent 40 Not eligible 136
Unable to coordinate 29 HbAlc 46
N Surgery cancelled 61
Baseline conducted? 355 Surgery type chariged 18
Immunosuppressive med 10
No Surgel 55 Unable to d/c NSAID 1
Surgery cancelled 31
Unresponsive/Not available 13 Fssss-marErgsnas s
Surgery type changed 8
Withdrew consent 3
Surgery? 300
No 6 Week visit 55
Unresponsive/Not available 47 iFEEEE-mETmanEE Ty
Withdrew consent 8
6 Weeks follow-up 245
No 3 Month visit 7
Unresponsive/Not available 2 .
COVID related 4
Withdrew consent il
3 Months follow-up 238 |
---------------- { 6 Months follow-up (optional testing) 21
No 12 Month visit 20
Unresponsive/Not available 9
Pregnancy 5 FRERSEREEnTRRERSER
COVID related 5
Withdrew consent 1
12 Months follow-up 218 |
No 24 Month visit 38
Unresponsive/Not available 32§ _________________
Pregnancy 4
COVID related 2

| 24 Months follow-up 180 |

Figure 1 Flow diagram of participants.? 282 intraoperative samples were collected.

Vanegas SM, et al. BMJ Open 2024;14:e081201. doi:10.1136/bmjopen-2023-081201

salbojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1Xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
*1sanb Aq 9202 ‘S yoJeN uo jwod fwa uadolway/:dny woly papeojumoq v20g 1snbny yZ uo T0ZT80-£202-uadolwa/oeTT 0T St paysiignd 1suiy :uado CINg


http://bmjopen.bmj.com/

Open access

3

Table 2 Study measurements

Measurement Pre-surgery Surgery 1.5M 3M 6M* 12M 24M 3-10Y
Anthropometric X X X X X X X
Blood pressure X X X X X X
Questionnaires X X X X X X
Blood, saliva, urine and stool X X X X X X

Resting metabolic rate and X* X X* X*

continuous glucose monitoring*

Fitbit* X* X* X*

Glucose tolerance test* X* X* X*

Adipose tissue collection X X*

Stomach tissue X

Liver biopsy (wedge)* X*

*AHA Centre grant’s sub-study testing. Saliva collection was suspended starting 16 March 2020

place at their respective hospitals. Measurements and
biosamples were collected at in-person study visits at base-
line (before the start of the pre-surgical liquid diet), intra-
operatively and at 1.5, 3, 12 and 24 months post-surgery.
In-person study visits were usually scheduled to coincide
with clinical follow-up visits: AHA Centre grant’s sub-
study participants were invited to an additional 6 months
post-surgery in-person study visit. All in-person research
visits were paused on 16 March 2020 and re-started on
30 June 2020. During this pause period, research visits
were conducted remotely without biosample collection.
We have since completed all 24 months in-person visits.
Long-term follow-up visits are currently taking place
remotely with questionnaire and body composition data
being collected for 10 years post-surgery.

We employed several strategies to maximise patient
retention. These included having bilingual (English and
Spanish) research staff, flexibility with rescheduling study
visits when needed and scheduling study visits to coincide
with clinical care. In addition, we scheduled visits using
the patients’ preferred mode of communication (ie,
texting, email, phone) and provided frequent follow-ups
and reminders. We provided post-card reminders for
the 24-month study visit. Post COVID-19 pandemic, we
started offering transportation to and from the clinical
research site. We have less frequent interactions in our
long-term follow-up timeline and plan to include yearly
thank-you notes.

Table 2 outlines the study measurements and biosam-
ples collected at each time point—described in more
detail below. Biosamples were processed by and stored
in the NYULH’s Centre for Biospecimen Research
and Development. After 24 months post-surgery, only
body weight, body composition and questionnaires are
collected yearly.

Anthropometric and blood pressure measurements
The height was measured at baseline to the nearest
1cm using a stadiometer (CECA 213, Seca GmBH & Co.

KG, Hamburg, Germany). For the first 24 months post-
surgery, the body weight was measured in light clothing
without shoes, to the nearest 0.1 1b using a Stow-A-Weigh
scale (Scale-Tronix, Welch Allyn, Skaneateles, NY, USA).
The waist circumference was measured twice using a
Gulick tape (McKesson Medical-Surgical, Fairfield, NJ,
USA) to the nearest 1 cm using a procedure adapted from
the National Health and Nutrition Examination Survey
(CDC, 2012). The body fat percentage and muscle mass
weight were measured twice by bioelectrical impedance
analysis (BIA; InBody 270, InBody, Inc. Cerritos, CA,
USA or Bodycomp Scale Elite, Valhalla Scientific Inc,
Poway, CA, USA). Systolic and diastolic blood pressures
were measured twice on the left arm following a 5min
seated resting period using an automated blood pres-
sure machine (Welch Allyn PROPAQcs, Welch Allyn,
Inc., Skaneateles Falls, NY, USA). If the two values (either
systolic or diastolic) differed by five points, blood pres-
sure was remeasured, and previous values that did not
meet this criterion were discarded. For follow-up visits
after 24 months post-surgery, remote weight and body
composition are measured twice using the Smart Body
Fat Scale- Basic (Renpho, Los Angeles, CA, USA) shipped
to each participant.

Questionnaires

Questionnaires are administered in the participants’
preferred language (English or Spanish) either in person,
using a tablet computer through NYULH’s licensed
version of Qualtrics, or remotely, through a secured link
distributed through Qualtrics sent to the participant’s
email with their de-identification code embedded within.
Qualtrics is an online research-based web server that is
General Data Protection Regulation compliant with
secure data encryption. No identifying information was
collected in Qualtrics surveys. The questionnaires collect
demographics, eating behaviours, substance abuse, phys-
ical activity, mental health, weight bias, experiences of
discrimination, food security, quality of life, sleep, stress
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Table 3 Questionnaires administered before surgery and at 3 months, 12 months to 10 years post-surgery

Data collected Questionnaire

Demographic

Standard self-report assesses ethnic background, age, gender, marital status, educational

level, income level and country of origin

Eating behaviours
Scale 2.0 (YFAS 2.0)

Physical activity

Mental health

Substance abuse

Weight bias

Experiences of discrimination

Food security

Eating Disorder Examination Questionnaire, Short Version (EDE-Q), The Yale Food Addiction

Godin Leisure-Time Exercice Questionnaire (GLTEQ)

Patient Health Questionnaire-9 (PHQ-9)

Alcohol, Smoking, Substance Involvement Screening Test (ASSIST)
Weight Bias Internalisation Scale (WBIS)

Experiences of Discrimination (EOD)

Food Security Questionnaire (FSQ)

Quality of life Medical Outcomes Study Short Form Health Survey (SF-12)
Sleep Pittsburg Sleep Quality Index (PSQ)

Stress Perceived Stress Scale (PSS)

Pain Brief Pain Inventory- Short Form (BPI)

and pain information using validated scales, as described
in table 3.

Blood, saliva, urine and stool sample collection

Blood, saliva, urine and stool samples were collected after
a 12-hour fasting period. Participants were asked to pause
the use of aspirin for 72hours before sample collection.
Blood was drawn by a trained phlebotomist to measure
HbAlc, glucose, insulin and lipid profile and for future
experimental analyses. Blood for future experimental
analyses was processed for plasma, serum and periph-
eral mononuclear cells (PBMCs). Saliva samples were
collected via the ‘Passive Drool Technique’, where a straw
was placed into the mouth allowing saliva to pool in the
mouth followed by tilting the head forward and the saliva
to passively travel through the straw into the storage tube
(Miletic, Schiffman, Miletic & Sattely-Miller, 1996). Urine
was collected in a sterile urine collection cup, and stool
samples were self-collected at home using a DNAGenotek
stool kit (Genotek: Omnigene-Gut OM-200). In addition
to collecting stool in the DNAGenotek kit tube, partici-
pants were provided with two additional preservative-free
tubes for stool collection. Stool samples were shipped by
the participant to the study team with frozen ice packs
using a pre-paid overnight mailer. All samples were stored
at —80°C for future analyses.

Resting metabolic rate

Resting metabolic rate (RMR) was assessed via indirect
calorimetry using a portable metabolic cart (Quark RMR,
COSMED USA Inc., Chicago, IL, USA). Participants
were instructed to fast for 12hours and to avoid vigorous
exercise for 48hours before measurements. Participants
were directed to lay supine for 10min during which the
metabolic cart was calibrated per the manufacturer’s
instructions. Oxygen and carbon dioxide production
were measured for 20-25min following a 5min run-in
period in thermoneutral conditions with participants in

a relaxed but awake state. RMR was collected in partic-
ipants enrolled in the AHA Centre Grant’s sub-study at
baseline, 1.5 months and 6 months post-surgery.

Glucose-tolerance test

In participants who enrolled in the AHA Centre grant’s
sub-study, glucose tolerance and insulin sensitivity were
assessed through an oral-glucose-tolerance test (OGTT)
at baseline, 1.5 months and 6 months post-surgery. Blood
was collected after 12hours of fasting for serum glucose
and insulin measurements, which were performed at 30,
60, 90 and 120 min after consumption of a 75g glucose
solution. In addition, blood glucose dynamics were
measured via continuous glucose monitoring (CGM) for
14 days using Abbott Freestyle Libre Pro, Abbott Park, IL,
USA, at baseline, 1.5 months and 6 months post-surgery.

Continuous glucose monitoring

All participants were invited to participate in an optional
test consisting of monitoring continuous glucose at base-
line, 1.5 months and 12 months postsurgery. At the
beginning of each 14-day monitoring period, a sensor was
placed on the backside of the upper arm of the patient
by trained study staff. The skin surface was prepared with
Skin Tac (TORBOT Group, Inc., Cranston, RI, USA) to
help prevent detachment of the CGM device. Partici-
pants were blinded to glucose tracing during data collec-
tion. After testing was complete, trained study personnel
reviewed and shared the CGM data with participants
interested in receiving that information. The CGM device
was returned to the study team via a postage-paid sharps
box.

Tissue collection

During surgery, visceral and subcutaneous adipose as well
as a small portion of the stomach fundus were collected
by the surgical team. In addition, an intraoperative wedge
liver biopsy and 1.5 months post-surgery subcutaneous
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adipose tissue were collected from participants enrolled
in the AHA Centre Grant’s sub-study. The subcutaneous
biopsy was obtained via a modified liposuction technique
under sterile conditions and local anaesthesia.'® Briefly,
following local anaesthesia, an incision smaller than five
millimetres was made in the left lower quadrant of the
abdomen avoiding laparoscopy or other incision sites.
A large bore modified liposuction cannula was inserted
through the incision into the subcutaneous adipose tissue.
The cannula was connected to a hand-suction device
that aspirates a small amount of fat tissues (~200mg).
After the biopsy was performed, the incision was closed
using adhesive strips, and a small dressing was applied to
protect the incision site. Samples were stored at -80°C for
future analysis.

Sample size

This study is exploratory and is designed to allow testing
of multiple hypotheses. Given the large volume of data
that will be used in our clinical prediction models, deter-
mining the sample size was not precise and was largely
determined by the need to have various types of biosam-
ples and data to explore the implications of rapid weight
loss, metabolic changes and remission of comorbidities
as a result of bariatric surgery. Including 200 participants
with anthropometric and biosamples at 12 months post-
surgery was agreed on by consensus of all the investiga-
tors involved in this study.

Patient and public involvement

The study design, recruitment, questionnaires selected
and collection of biological samples were carried out
without direct input from participants or the public.
Results from future studies conducted within this cohort
will be submitted for publication in peer-reviewed jour-
nals and presented at relevant conferences.

Characteristics of study participants and findings to date

This study involved a diverse sample of participants
comprising 355 adults aged between 18 and 69 years
(mean age=38 years, SD=12), with baseline BMI between
33 and 83 kg/m2 (mean BMI=44Kg/m2, SD=7), 79%
self-reported as female, with the majority of the partici-
pants self-identifying as Hispanic (table 4). Participants
had various socioeconomic backgrounds and different
income levels. Overall, 85% (300 in 355) of participants
who provided baseline data had surgery within 6 months
of our baseline visit. Of these, 73% were followed up at 12
months and 60% at 24 months postsurgery. Of note, the
participants that did not have SG surgery differed in self-
reported household income and self-reported employ-
ment status. The participants that did not undergo SG
surgery reported greater income levels above $50000
and lower income in the ‘between $10000 and $20000
category’ compared with those who had SG surgery.
Regarding employment, the participants who did not have
SG surgery reported more full-time work compared with
those who underwent SG. The retention rate for patients

who underwent surgery was 82% at 1.5 months, 79% at 3
months, 73% at 12 months and 60% at 24 months.

Strengths and limitations

SG has become the most common bariatric procedure
performed in the USA and worldwide." Slightly over a
decade ago, SG represented just 5% of bariatric surgery
procedures. By 2016, over half of new bariatric surgery
procedures (54%) were SG."” However, the popularity
of SG has preceded the availability of solid research on
its long-term impact such as weight loss maintenance
and comorbidity resolution. Of the few longer-term SG
bariatric cohorts,” ' only a few collected biosamples
and only up to 12 months post-surgery. In addition, that
study was small (n=30) and took place in a mainly White
population, which makes generalisability limited. Our
population is unique since the majority of the cohort is
from understudied Hispanic and Non-Hispanic Black
race-ethnicity groups, which will allow us to investigate
potential disparities in outcomes that have been observed
in other studies. Our follow-up of patients is longer than
most SG bariatric surgery cohorts, providing more infor-
mation on long-term changes following SG. So far, we
have collected several types of biosamples and psycho-
social data at multiple timepoints and up to 24 months
post-surgery. We will continue to collect anthropometric
and psychosocial data for 10 years postsurgery. Our
study is also unique as the data and biosamples collected
are comprehensive and will allow for in-depth analysis
of metabolic and psychosocial changes post SG and
will generate rich datasets for future hypothesis-testing
studies. We collected multiple biosamples and data at
multiple timepoints within the first-year post-surgery, the
period during which substantial and maximal weight loss
is achieved, as well as at 24 months, at which time body
weight has been reported to stabilise.”” To capture weight
maintenance and weight regain, we are collecting yearly
body composition and psychosocial data remotely, which
will help further understand weight maintenance (or/
and regain) following bariatric surgery.

Given the observational nature of this study, there are
inherent limitations. First, there is no comparison group
such as a different weight loss surgery or a lifestyle inter-
vention. However, the data generated from this study will
allow us to design an intervention study to either improve
weight loss during the active weight loss phase or to aid
long-term weight maintenance. Given resource limita-
tions, biosamples will only be collected up to 24 months
postsurgery and only at fasted state. Given the impor-
tance of understanding hunger and satiety after bariatric
surgery, future studies should consider including blood
collection before and after a standardised meal. Never-
theless, the biosamples collected during the first 24
months postsurgery will generate in-depth insights into
various mechanisms and outcomes following SG. Lastly,
we have a 12-month follow-up rate of 73% and a 24-month
follow-up rate of 60%. This retention rate is higher than
that observed in clinical practice and similar to that seen

6
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Table 4 Baseline characteristics

Characteristic Mean+tSD Rangeor% Mean+SD Rangeor% Mean+tSD Range or %
Baseline Yes SG No SG

Subjects, n 355 300 55

Sex, F/M, n 282/73 240/60 42/13

Age, y 38+12 18-69 38+12 18-68 37+11 18-69

BMI (kg/m?), n 44+7 33-83 447" 33-83 46+7* 33-81

Race ethnicity, n
Hispanic 239 67% 205 68% 34 62%
Non-Hispanic black 74 21% 60 20% 14 25%
Non-Hispanic white 39 11% 32 11% 7 13%
Other S 0.9% 3 1% 0 0%

Education, n
Grad/prof school 33 9% 28 9% 5 9%
4 year college 74 21% 64 21% 10 18%
< 4 year college 102 29% 81 27% 21 38%
High school 82 23% 72 24% 10 18%
Some high school 63 18% 99 18% 8 15%
Missing 1 0.3% 0 0% 1 2%

Income, n
<$10000 84 24% 71 24% 13 24%
Between $10,000 & $20000 80 22% 73 24%* 7 13%*
Between $20,000 & $30000 53 15% 50 17% 3 5%
Between $30,000 & $40000 24 7% 21 7% 3 5%
Between $40,000 & $50000 36 10% 27 9% 9 16%
>$50000 72 20% 56 19%* 16 29%*
Missing 6 2% 2 0% 4 7%

Marital status, n
Married 111 31% 92 31% 19 35%
Single 180 51% 152 51% 28 51%
Divorced 12 3% 11 4% 1 2%
Separated 23 7% 22 7% 1 2%
Widowed 6 2% 6 2% 0 0%
Living common-law 22 6% 17 6% 5 9%
Missing 1 0.3% 0 0% 0 0%

Employment, n
Working full time 99 28% 77 26%* 22 40%*
Working part time 41 11% 39 13% 2 4%
Seeking work 20 6% 18 6% 2 4%
Going to school 33 9% 29 10% 4 7%
Caring for family 52 15% 45 15% 7 13%
Caring for family and seeking work 70 20% 66 22%* 4 7%*
Recovering from illness 25 7% 20 7% ) 9%
Missing 15 4% 6 2% 9 16%

Analyis of variance was used to test differences in baseline body mass index and age (*=p<0.05).X? test was used for categorical data.
Fisher’s exact test was used when expected counts were less than 5 (*=p<0.05).
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in other studies. A recent study in a private US bariatric
centre that accepts public and private forms of insur-
ance reported a 57% follow-up rate at 12 months and a
27% follow-up rate at 24 months."” Further, the fourth
report of the International Federation for the Surgery of
Obesity and Metabolic Disorders (IFSO) Global Registry
Report, which encompasses 394431 cases from 51 coun-
tries between 2012 and 2018, reported a 32.5% overall
follow-up rate at 12 months worldwide.” Our relatively
high retention rate indicates the commitment and
engagement of the participants with the study protocol
and the specific means by which the study team continues
communications with the study participants over time, as
detailed above. In addition, long-term follow-up data are
collected remotely, which reduces participant burden.
The data collected from this well-retained cohort provide
a robust foundation for exploring the metabolic and
psychosocial effects after metabolic and bariatric surgery.

FUTURE PLANS

The established cohort and collected data will be used to
investigate predictors and mechanisms of weight loss and
maintenance following SG, with a focus on understanding
disparities among different demographic groups. We
plan to secure additional funding to extend biosample
collection through the 10-year follow-up period. Our
biorepository will support collaborative research aimed
at uncovering metabolic and psychosocial mechanisms
underlying long-term outcomes. Additionally, we intend
to enhance our understanding of the biological and
behavioural factors contributing to successful surgical
weight loss and long-term weight maintenance. We will
also explore the impact of COVID-19 on both short-term
and long-term outcomes of weight loss surgery, recog-
nising the significant weight changes reported by indi-
viduals during the pandemic. These efforts will enhance
our ability to provide tailored interventions and improve
clinical practices for diverse patient populations.
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