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Dear Editor, 

Obesity is an incr easingl y pr e v alent global health concern affect- 
ing ∼13% of the worldwide population and is associated with the 
de v elopment of conditions such as insulin resistance, hyperten- 
sion, hyperlipidemia, and non-alcoholic fatty liver disease [ 1 ]. De- 
spite r ecent adv ancements in behavior al interv entions ( including 
dietary changes and lifestyle modifications ) and medical thera- 
pies ( suc h as sema glutide and tirzepatide ) , bariatric sur gery r e- 
mains the most effective strategy for treating severe and com- 
plex obesity [ 2 ]. This includes individuals with a body mass index 
( BMI ) > 40 kg/m 

2 or a BMI between 35 and 40 kg/m 

2 with signif- 
icant health issues linked to excess body weight [ 2 ]. Commonly 
performed bariatric surgeries include slee v e gastr ectomy ( SG ) , SG 

with jejunojejunal bypass ( JJB ) , one anastomosis gastric bypass 
( O A GB ) , and Roux-en-Y gastric banding ( RYGB ) [ 1 , 2 ]. 

Bariatric surgery has been shown not only to result in signif- 
icant weight loss but also to provide better control of diabetes 
compared to lifestyle interventions or pharmacotherapy alone [ 2 ].
Additionally, it has been observed that bariatric surgery can pre- 
vent cancer in patients with obesity and diabetes, and durable di- 
abetes remission is associated with reduced cancer risk [ 3 ]. De- 
spite these strengths, a portion of patients achieves only minimal 
weight reduction after bariatric surgery or regains weight after 
initially successful weight loss [ 4 , 5 ]. Ther efor e, it is crucial to in- 
vestigate potential underlying mechanisms and identify reliable 
pr edictiv e markers for individual responses to different types of 
bariatric surgery. 

Notabl y, curr ent r esearc h efforts have primarily focused on 

short-term and long-term weight loss , impro vements in comor- 
bidities, mortality, and health-related quality of life after bariatric 
sur gery [ 1–3 ]. Additionall y, a mac hine-learning model has been 

emplo y ed to predict accurate individual weight trajectories for 
up to 5 years post-bariatric surgery. The model is based on seven 

simple pr eoper ativ e v ariables: a ge, weight, height, smoking his- 
tory, type 2 diabetes status and duration, as well as the type of 
intervention [ 6 ]. Ho w ever, a more comprehensive understanding 
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an be gained by delving into additional layers of omics informa-
ion, such as the metabolome , proteome , microbiome , and im-
 une system pr ofiling [ 7 ]. These aspects can pr ovide deeper in-

ights into the molecular basis of bariatric surgery in address-
ng metabolic syndrome [ 2 ]. Furthermore, an extensive collec- 
ion of phenotypic data, including biochemical parameters, phys- 
cal measur ements, psyc hosocial c har acteristics, and envir on-

ental factors, along with detailed clinical status information,
s of paramount importance [ 8 ]. For example, data about dietary
abits and medical history can help correct for unrelated envi-
onmental biases in molecular analyses [ 9, 10 ]. Additionally, lon-
itudinal follow-ups, coupled with these detailed phenotypes, can 

e immensely valuable for characterizing predictive markers of 
ariatric surgery efficacy and the suitability of specific bariatric 
urgery types. 

To ac hie v e these goals, we intr oduce the infr astructur e and de-
ign of the pr ospectiv e longitudinal multi-omics bariatric surgery
 PBS ) cohort study ( Fig. 1 A ) . T his study in volves the collection of
 ele v ant phenotypes ( supplementary Tables 1 and 2 , see online
upplementary material ) and biological samples fr om se v er e and
omplex obese patients undergoing various types of bariatric 
urgeries, including SG , JJB, and O A GB, accompanied by extensive
ollow-up analyses ( Fig. 1 B ) , at affiliated hospitals of Nanjing Med-
cal University, China. The comprehensive baseline information 

ollected includes essential c har acteristics suc h as a ge, gender,
nd BMI, as well as lifestyle and dietary habits, medical history,
ital signs, anthropometric measurements, blood test results, and 

etabolic syndr ome-r elated status ( Fig. 1 A ) . For molecular pr o-
ling, we will generate data encompassing the gut microbiome,
enome , metabolome , proteome , transcriptome , and more ( Fig.
 A ) . We belie v e that establishing suc h a pr ospectiv e cohort with
ultiple layers of information collected will reveal the molec- 

lar mec hanisms underl ying the clinical outcomes of bariatric
urgery and help identify reliable predictive markers for person- 
lized bariatric surgery type selection. 

Between December 2022 and July 2023, we successfully 
nr olled 285 participants, whic h accounts for 47.5% of the
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Figure 1. Cohort design and primary outcomes of the PBS cohort study. ( A ) Ov ervie w of the recruitment procedure and ongoing data collection from 

the PBS cohort study. Altogether 600 patients will be recruited who have undergone three major types of bariatric surgery, namely SG, JJB, and OAGB. 
We will ca ptur e > 300 phenotypes, encompassing psychosocial characteristics, physical measurements, biochemical parameters , en vironmental 
factors, and clinical status. Furthermore, we will collect fasting blood, urine, and stool samples for analyses including genomics, metagenomics, and 
metabolomics. ( B ) Longitudinal design of the PBS cohort study. Patients will undergo follow-up assessments to monitor changes in their health status 
following various types of bariatric surgery. These follow-up appointments will be conducted in hospitals, during which comprehensive phenotypic 
data and biological samples will be collected for further analysis. ( C ) Age distribution of participants. ( D ) Proportion of male and female participants. 
( E ) BMI distribution of participants. ( F ) Distribution of serum insulin le v els of participants. ( G ) Proportion of patients who underwent SG, JJB, and OAGB 
bariatric surgeries. ( H ) Systolic blood pressure ( SBP ) distribution of participants. ( I ) . Diastolic blood pressure ( DBP ) distribution of participants. ( J ) 
Distribution of serum total c holester ol ( TC ) le v els of participants. ( K ) Comparison of baseline metabolic syndrome ( MS ) -related traits between the SG 

and JJB groups. total triglyceride, TG. high-density lipoproteins, HDL. low-density lipoproteins, LDL. ( L ) Temporal differences in MS-related traits 
between the SG and JJB groups during the 1-month follow-up. ( M ) Temporal differences in MS-related traits between the SG and JJB groups during the 
3-months follow-up. The comparison between groups is based on the Kruskal–Wallis test and pink stars indicate significant differences at P < 0.05. 
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intended 600 patients scheduled for bariatric surgery . Specifically ,
the mean age of participants was 33.45 years, with 75% of them 

being female ( Fig. 1 C and D ) . The av er a ge BMI stood at 39.67 
kg/m 

2 and the mean insulin le v el was 274.85 pmol/l ( Fig. 1 E and 

F ) . At this stage, 55% of patients had undergone SG, 33% had 

undergone JJB, while the remaining 12% had undergone O A GB 

( Fig. 1 G ) . Other metabolic syndr ome ( MS ) -r elated tr aits, includ- 
ing systolic blood pr essur e ( SBP ) , diastolic blood pr essur e ( DBP ) ,
and total c holester ol ( TC ) , exhibited normal distribution patterns 
( Fig. 1 H–J ) . 

With a significant number of participants having completed 1- 
and 3-month follow-ups for both SG and JJB pr ocedur es , we in ves- 
tigated potential differences in MS-related traits between the two 
sur gery types. Initiall y, we examined 12 existing MS traits, along 
with age and sex, and found no significant differences between 

SG and JJB at baseline ( P > 0.05, Fig. 1 K ) . These results indicate 
that baseline c har acteristics wer e e v enl y balanced between the 
groups. 

Ho w e v er, note worthy tr ends emer ged during the 1-month 

follo w-up. Specifically, w e observed a significant decrease in in- 
sulin le v els in the SG group ( P = 0.03, Fig. 1 L ) , while total bile 
acid le v els sho w ed a significant incr ease in the JJB gr oup ( P = 0.04,
Fig. 1 L ) . Similar tr ends wer e noted at the 3-month follow-up, al- 
though they did not r eac h statistical significance ( P > 0.05, Fig. 1 M ) 
due to the smaller sample size at this stage, as many participants 
had not yet completed the 3-month follow-up. These findings sug- 
gest that SG and JJB may have differing impacts on the regulation 

of MS traits following bariatric surgery. 
In summary, the PBS is a pr ospectiv e cohort comprising 600 pa- 

tients who have undergone three major types of bariatric surgery,
including SG, JJB, and OAGB. This cohort encompasses an ex- 
tensiv e arr ay of phenotypic data, spanning bioc hemical par am- 
eters , physical measurements , psyc hosocial c har acteristics, and 

en vironmental factors , in addition to detailed clinical informa- 
tion. Furthermor e, m ultiple layers of omics datasets, including the 
gut microbiome , genotype , metabolomics , and proteomics , will be 
gener ated. This compr ehensiv e collection of div erse phenotypic 
and deep omics data r epr esents a valuable resource for clinical re- 
search. To the best of our knowledge, the PBS is a unique bariatric 
surgery cohort that may address critical questions concerning the 
molecular mec hanisms underl ying the impact of bariatric sur gery 
on MS from a multi-omics perspecti ve. Ad ditionally, its prospec- 
tive design and long-term follow-up offer the potential to iden- 
tify r eliable pr edictiv e markers that can aid in tailoring bariatric 
sur gery a ppr oac hes to individual r esponses, ther eby enhancing 
tr eatment effectiv eness. 

Ho w e v er, it is important to also ac knowledge se v er al limita- 
tions in the current study. While we aim to compar e differ ences in 

multiple layers of omics datasets to unveil potential mechanisms 
underlying the impact of bariatric surgery on MS, this study is ob- 
servational in nature, which limits our ability to establish causal- 
ity. Addressing this limitation would require conducting random- 
ized clinical trials and wet lab experiments to validate poten- 
tial causal r elationships. Furthermor e, it is plausible that selec- 
tion bias may be present due to the self-assignment of partici- 
pants and the exclusion of individuals with specific medical con- 
ditions within this particular population. Such bias could poten- 
tially affect the generalizability of associations between interven- 
tions and outcomes . T her efor e, the inclusion of multiple centers 
and replication in independent cohorts with diverse ancestry may 
serve to enhance the robustness of the observations and empha- 
size their clinical significance. 
upplementary data 

upplementary materials are available at PCMEDI Journal online. 
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