Baseline metabolomic profile as potential biomarker for weight change after Roux-en-Y gastric bypass (RYGB) surgery
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Extended data Table 1. Baseline characteristics of the study cohort. 



This table summarizes demographic, anthropometric, and metabolic parameters of the 80 individuals with sustained weight loss (SWL) and the 80 individuals with significant weight regain (RGN) selected from the LABS-2 cohort for untargeted metabolomic profiling. Groups were matched using propensity scores for age, sex, baseline BMI, and renal function. Data are reported as mean ± standard deviation or percentage, and p-values indicate between-group comparisons using t-tests or chi-square tests where appropriate. Abbreviations: BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; HbA1c, Hemoglobin A1C; hsCRP, high sensitivity C-reactive protein.
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Extended data Figure 1. Excess Body Weight (EBW) and Weight Regain Across Longitudinal Trajectory Classes Following RYGB.
Boxplots display EBW (in kg) at key timepoints and weight regain at 5 years across the three latent trajectory classes identified by growth mixture modeling in the LABS-2 cohort. Class 1 (blue) represents individuals with initial weight loss followed by substantial long-term regain. Class 2 (green) includes individuals with sustained long-term weight loss. Class 3 (red) reflects individuals with limited weight loss and early plateau. a) EBW at baseline was similar between Classes 1 and 2 but significantly lower in Class 3. b) At 1 year, all classes showed weight loss, with Class 2 maintaining the highest EBW. c) By year 5, Class 2 sustained lower EBW, while Class 1 demonstrated partial regain and Class 3 showed minimal additional loss. d) Net weight regain at 5 years was lowest in Class 2, moderate in Class 1, and highest in Class 3.
Asterisks denote statistically significant differences between classes (***p < 0.001). Outliers are shown as individual points beyond whiskers.
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Extended data Figure 2. Longitudinal excess body weight (EBW) trajectories among matched RYGB subgroups.
Left panel: Boxplots of EBW (in kg) from years 3 to 5 post-RYGB comparing Class 1 (blue; weight regain group) and Class 2 (green; sustained weight loss group). Class 1 exhibited progressive EBW increase over time, whereas Class 2 maintained substantially lower EBW across all time points.
Right panel: Summary statistics for EBW and percent EBW reduction from baseline in both groups (n = 80 per class). By year 5, Class 1 retained 72.4 ± 15.2 kg EBW (30.2 ± 14.2% reduction from baseline), while Class 2 maintained 28.7 ± 21.1 kg EBW (73.1 ± 18.3% reduction). Differences between classes at each time point approached statistical significance (p ≈ 0.08–0.09), highlighting distinct long-term weight trajectories despite similar baseline characteristics.
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Extended data Figure 3. Longitudinal weight trajectories and cohort characteristics in the LABS-2 metabolomics sub-study.
a. Excess body weight (EBW, in kg) trajectories over 7 years post–RYGB are shown for participants in the nested metabolomics cohort (n = 160). Blue lines represent those in Class 1 (weight regain) and red lines represent individuals in Class 2 (sustained weight loss), as identified through latent class growth mixture modeling.
b. Percent excess body weight (%EBW), defined as the proportion of baseline EBW remaining at each time point, shows similarly divergent long-term patterns by trajectory class.
c. EBW trajectories stratified by sex show comparable patterns in both male and female participants, with no major sex-specific differences in long-term weight loss dynamics.
d. EBW trajectories stratified by surgical site ID indicate consistent weight loss trends across clinical centers, supporting generalizability of observed trajectories.
These plots demonstrate the clear separation between weight regain and sustained weight loss groups and confirm that weight trajectory patterns were not confounded by sex or surgical site.
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Extended data Figure 4. Pairwise correlation matrix of metabolite levels in the LABS-2 cohort.
This heatmap shows Spearman correlation coefficients among 62 high-confidence plasma metabolites quantified in preoperative fasting samples. Only the lower triangle of the matrix is displayed to reduce redundancy. Each square represents the correlation between a pair of metabolites, with values ranging from –1 (blue, strong negative correlation) to +1 (red, strong positive correlation), as indicated by the color scale on the right.
Metabolites are clustered by biochemical similarity and correlation strength, revealing distinct co-regulated modules. Strong positive correlations (dark red blocks) are observed among lipid species, including phosphatidylcholines (PCs), triacylglycerols (TAGs), and plasmalogens. In contrast, amino acid derivatives and nucleotide metabolites (e.g., kynurenine, BAIBA, N-acetylserine) exhibit weaker or inverse correlations with lipid clusters, suggesting divergent regulatory pathways.
This correlation structure informed metabolite selection and redundancy assessment for the Metabolite Risk Score (MetRS) and supports the presence of metabolically coherent pathways underlying post-surgical weight trajectories.
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Extended Data Figure 5. Sparse partial least squares discriminant analysis (sPLS-DA) of serum metabolomic profiles in the post-RYGB external cohort.
Left panel: Demographic and clinical characteristics of RYGB participants with sustained weight loss (SWL) or weight regain (WRG). Values represent mean ± standard error. Weight regain was defined as ≥20% of maximum weight lost. WRG participants (n=21) were matched to SWL controls (n=14) by age, sex, preoperative BMI, and comorbidity burden.
Right panel: This supervised multivariate analysis illustrates separation among three groups: CTRL (red circles): Non-surgical controls. WL (blue crosses): Individuals with sustained weight loss following Roux-en-Y gastric bypass (RYGB). WR (gray triangles): Individuals with significant weight regain after RYGB. sPLS-DA was performed on fasting serum metabolomic data collected a median of 7.2 years post-surgery. Ellipses represent 95% confidence intervals for each group. The first two latent variables (X-variate 1 and 2) together explain 34% of the total variance in the dataset. The WL and WR groups show partial metabolic divergence, while the control group is distinctly separated from surgical participants. These findings support durable metabolic remodeling after RYGB and highlight metabolite signatures associated with weight maintenance versus recidivism.
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Extended Data Figure 6. Characteristics and metabolomic separation of participants in the Estonian Biobank obesity extremes cohort.
Left panel: Demographic and clinical characteristics of participants classified as lean (n = 98) or obese (n = 100) based on BMI. Groups were matched by age and fasting duration at blood draw. Lean individuals had a mean BMI of 18.0 ± 1.1 kg/m², while the obese group had a mean BMI of 40.5 ± 4.8 kg/m². Metabolomic profiling identified 18,667 unknown and 333 known metabolite features from fasting plasma using untargeted LC-MS.
Right panel: Principal component analysis (PCA) of metabolomic profiles shows clear separation between lean (blue circles) and obese (orange triangles) individuals based on the first two principal components. Ellipses represent 95% confidence intervals for each group. The observed clustering supports distinct global metabolic signatures associated with extremes of adiposity and validates this cohort as an appropriate external population for testing metabolite-based predictors of obesity-related traits.
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Extended data Figure 8. Genetic architecture of metabolite predictors in the Framingham Heart Study (FHS) Offspring cohort.
a) Phenotype summary for the cohort; b) Summary tables of genome-wide association study (GWAS) results for the Metabolite Risk Score (MetRS) and three individual metabolites: BAIBA, kynurenine, and glucuronate. SNP identifiers, genomic coordinates, nearest genes, effect alleles, allele frequencies, and statistical significance are reported. Significant associations (p < 5 × 10⁻⁸) were identified for variants in or near the genes AGXT2, SLC7A5, and LINC00351, implicating loci involved in amino acid metabolism and transport. c) LocusZoom plots depicting three independent genome-wide significant variants within the AGXT2 locus associated with β-aminoisobutyric acid (BAIBA) levels. Each plot displays the –log₁₀(p-value) of association for SNPs in the AGXT2 region, with chromosomal position on the x-axis. The lead SNPs (rs37376, rs163910, and rs11749934) are highlighted in red, and surrounding variants are color-coded by degree of linkage disequilibrium (LD).
These data illustrate the polygenic architecture of the AGXT2 locus, with multiple independent signals influencing BAIBA concentrations—a key metabolite within the Metabolite Risk Score (MetRS). The findings underscore the heritable component of amino acid metabolism relevant to long-term bariatric surgery outcomes. These results demonstrate that several key metabolite components of the MetRS are under partial genetic control, suggesting a heritable component to the observed metabolic variation predictive of long-term bariatric surgery outcomes. 
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3 years 4 years 5 years p-value
Class 1 ( n=80)
EBW (in kg) 62.7 ± 14.9 68.1 ± 15.2 72.4 ± 15.2 0.08
%EBW decrease 
from baseline 39.4 ± 15.0 34.3 ± 15.0 30.2 ± 14.2 0.09



Class 2 (n=80)
EBW (in kg) 29.6 ± 18.8 28.6 ± 20.3 28.7 ± 21.1 0.08
%EBW decrease 
from baseline 71.7 ± 15.8 73.0 ± 17.3 73.1 ± 18.3 0.090
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Controls RYGB-SWL RYGB-WRG
n 11 14 21
Age, years 49.6 ± 15.0 42.0 ± 11.1 47.9 ± 10.7
Gender % female 81.8 100 95.5
Race (%)



White 81.8 71.4 45.5
Black 9.1 7.1 9.1
Hispanic 9.1 14.3 40.9
Asian 0 7.1 0
Other 0 0 4.5



Diabetes (n, %) 2, 18.2 1,7.1 2,9.1
Initial BMI (kg/m2) 36.4 ± 6.8 47.7 ± 8.6 49.9 ± 7.3
Nadir BMI (kg/m2) - 28.2 ± 4.8 28.9 ± 2.9
Current BMI (kg/m2) 36.4 ± 6.8 29.4 ± 4.6 37.9 ± 5.7
Current weight (kg) 101.8 ± 21.5 80.1 ± 13.5 102.1 ± 19.9
Years since surgery - 5.0 ± 3.7 8.9 ± 3.0
Weight Regain (kg) - - 10.6 ± 4.9
% EWL regained - - 40 ± 15.0
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Mean (SD) Lean
n = 98



Obese
n=100



Age, years 36.7 (11.7) 37.2 (11.8)
BMI, kg/m2 18.0 (1.1) 40.5 (4.8)
Fasting time, hrs 8.0 (3.4) 8.2 (3.6)
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Metabolite features: 18,667 unknown
383 known
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Number of samples
Gender (n, %)
∆ BMI (kg/m2/yr)
Characteristics by 
time point



Baseline 
(Exam 5)



Follow-up 
(Exam 7)



Age (yr) 54.1 ± 9.52 61.0 ± 9.43
BMI (kg/m2) 27.4 ± 4.87 28.3 ± 5.33
Fasting glucose (mg/dL) 94.4 ± 9.46 97.8 ± 10.1
T2D 0 (0) 105 (6.96)



1508
804 (53.3)



0.127± 0.320
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Class 1 (n = 80) Class 2 (n=80)
Weight 
Regain



Sustained Weight 
Loss



Male, n (%) 35 (44) 35 (44)
Age at surgery, years 42.25 ± 9.66 42.51 ± 10.23
Race, n (%)



White 63 (79) 60 (75)
Black 13 (16) 15 (19)
Other 4 (5) 4 (5)



Weight,  kg 181.15 ± 20.18 175.10 ± 25.12 0.09
Height, cm 174.53 ± 9.76 172.21 ± 10.94 0.16
BMI, kg/m2 59.56 ± 5.71 59.02 ± 6.19 0.56
Excess Body Weight, kg 104.6 ±. 16.20 100.5 ± 19.73 0.15
Cholesterol, mg/dL 172.89 ± 34.75 178.60 ± 37.16 0.26
HDL Cholesterol, mg/dL 40.74 ± 9.72 40.30 ± 9.23 0.73
LDL Cholesterol, mg/dL 102.61 ± 30.25 106.99 ± 35.36 0.36
Triglycerides, mg/dL 147.65 ± 65.69 160.43 ± 90.91 0.48
Free Fatty Acids, mEq/L 0.73 ± 0.29 0.77 ± 0.30 0.43
HbA1c, % 6.04 ± 1.04 5.93 ± 1.15 0.2
Fasting Insulin,  uIU/mL 30.89 ± 28.25 30.22 ± 24.08 0.62
Proinsulin, pM 36.63 ± 31.98 40.19 ± 41.43 0.97
C-peptide, ng/mL 4.44 ± 1.43 4.60 ± 1.83 0.66
Leptin, ng/mL 68.22 ± 25.22 75.98 ± 24.94 0.08
Ghrelin, pg/mL 711.28 ± 190.32 736.39. ± 338.57 0.76
hsCRP, mg/dL 1.29 ± 1.56 1.35 ± 1.01 0.15
Serum Creeatinine, mg/dL 0.80 ± 0.18 0.87 ± 0.35 0.53



p-value
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Age at surgery, years 42.25 ± 9.66 42.51 ± 10.23

Race, n (%)

White 63 (79) 60 (75)

Black 13 (16) 15 (19)

Other 4 (5) 4 (5)

Weight,  kg 181.15 ± 20.18 175.10 ± 25.12 0.09

Height, cm 174.53 ± 9.76 172.21 ± 10.94 0.16

BMI, kg/m2 59.56 ± 5.71 59.02 ± 6.19 0.56

Excess Body Weight, kg 104.6 ±. 16.20 100.5 ± 19.73 0.15

Cholesterol, mg/dL 172.89 ± 34.75 178.60 ± 37.16 0.26

HDL Cholesterol, mg/dL 40.74 ± 9.72 40.30 ± 9.23 0.73

LDL Cholesterol, mg/dL 102.61 ± 30.25 106.99 ± 35.36 0.36

Triglycerides, mg/dL 147.65 ± 65.69 160.43 ± 90.91 0.48

Free Fatty Acids, mEq/L 0.73 ± 0.29 0.77 ± 0.30 0.43

HbA1c, % 6.04 ± 1.04 5.93 ± 1.15 0.2

Fasting Insulin,  uIU/mL 30.89 ± 28.25 30.22 ± 24.08 0.62

Proinsulin, pM 36.63 ± 31.98 40.19 ± 41.43 0.97

C-peptide, ng/mL 4.44 ± 1.43 4.60 ± 1.83 0.66

Leptin, ng/mL 68.22 ± 25.22 75.98 ± 24.94 0.08

Ghrelin, pg/mL 711.28 ± 190.32 736.39. ± 338.57 0.76

hsCRP, mg/dL 1.29 ± 1.56 1.35 ± 1.01 0.15

Serum Creeatinine, mg/dL  0.80 ± 0.18 0.87 ± 0.35 0.53

p-value


Microsoft_Excel_Worksheet.xlsx
step_regression

		Metabolite		Estimate (95% CI)		p-value		Variance explained		HMDB ID		Subclass		Direct parent				Intercept)		46.35		1.518		30.528		< 2e-16		***

		Metabolites included in MetRS																x3_methyladipate_pimelate		-4.484		1.833		-2.446		0.015618		*

		3-methyladipate/pimelate*		-4.48 (-8.11, -0.86)		1.56E-02		10.54		HMDB00555		Fatty acids and conjugates 		Medium-chain fatty acids 				x13_hode		-3.66		1.706		-2.145		0.033597		*

		13-HODE*		-3.66 (-7.03, -0.29)		3.36E-02		6.88		HMDB04667		Lineolic acids and derivatives 		Lineolic acids and derivatives 				glucuronate		-4.272		1.842		-2.32		0.021742		*

		glucuronate*		-4.27 (-7.91, -0.63)		2.17E-02		5.04		HMDB00127		Carbohydrates and conjugates 		Glucuronic acid derivatives 				x2_aminoisobutyric_acid		6.258		1.642		3.81		0.000203		***

		2-aminoisobutyric acid*		6.26 (3.01, 9.50)		2.03E-04		6.28		HMDB01906		Amino acids, peptides, and analogues 		Alpha amino acids 				kynurenine		9.227		1.744		5.29		4.36E-07		***

		Kynurenine		9.23 (5.78, 12.67)		4.36E-07		4.04		HMDB00684		Carbonyl compounds 		Alkyl-phenylketones 				homoarginine		5.864		1.693		3.464		0.000698		***

		Homoarginine		5.86 (2.52, 9.21)		6.98E-04		2.90		HMDB00670		Amino acids, peptides, and analogues 		L-alpha-amino acids 				hydroxyproline		-4.294		1.699		-2.527		0.012557		*

		Hydroxyproline		-4.29 (-7.65, -0.94)		1.26E-02		2.84		HMDB00725		Amino acids, peptides, and analogues 		Proline and derivatives 				malonate		4.962		1.674		2.965		0.003537		**

		Malonate		4.96 (1.65, 8.27)		3.54E-03		2.47		HMDB00691		Dicarboxylic acids and derivatives 		Dicarboxylic acids and derivatives 				x1_methylguanosine		-3.824		1.631		-2.345		0.020342		*

		1-methylguanosine		-3.82 (-7.05, -0.60)		2.03E-02		2.04		HMDB01563		Purine nucleosides 		Purine nucleosides 				x4_hydroxyhippurate		-3.24		1.792		-1.808		0.072625		.

		4-Hydroxyhippurate		-3.24 (-6.78, 0.30)		7.26E-02		1.26		HMDB13678		Benzoic acids and derivatives 		Hippuric acids 				n_acetylserine		3.801		2.016		1.886		0.061296		.

		N-Acetylserine		3.80 (-0.18, 7.79)		6.13E-02		1.20		HMDB02931		Amino acids, peptides, and analogues 		N-acyl-L-alpha-amino acids 				n_carbamoyl_beta_alanine		-2.739		1.799		-1.522		0.130086

		N-Carbamoyl-beta-alanine		-2.74 (-6.29, 0.82)		1.30E-01		0.84		HMDB00026		Ureas		Ureas

		Metabolite not included in MetRS

		DMGV*		-7.26 (3.4,11.1)		2.33E-04		0.082		HMDB240212		Short-chain keto acids and derivatives 		Short-chain keto acids and derivatives 

		Weighted MetRS		0.17 (0.1, 0.2)		< 2E-16				0.472

		x3_methyladipate_pimelate		8.2130267538		1.9033285584		4.3150861776		2.80E-05		0.1054239159		0.0997620419		1474.7465219853		1483.972043431		160		4.406369637		12.0196838706		0.0151923124		0.0112742411		TRUE		TRUE		HILIC-neg		QI18		HMDB00555*		3-methyladipate/pimelate

		glucuronate		7.8566017171		1.9128278405		4.1073229648		6.41E-05		0.0964721914		0.0907536609		1476.3396309908		1485.5651524365		160		4.030946036		11.6822573981		0.0173606715		0.0128833842		TRUE		TRUE		HILIC-neg		TF10		HMDB00127		glucuronate

		dmgv		7.260529153		1.9276777231		3.7664642103		0.0002332218		0.082388997		0.0765813324		1478.8142979491		1488.0398193948		160		3.4051737068		11.1158845992		0.0322436081		0.023928037		TRUE		TRUE		HILIC-pos		QI6836				DMGV

		x13_hode		7.1903550626		1.9293417575		3.7268436422		0.000269589		0.0808040896		0.074986394		1479.0904132429		1488.3159346886		160		3.3316715476		11.0490385776		0.0322436081		0.023928037		TRUE		TRUE		C18-Neg		QI06		HMDB04667		13-HODE

		x2_aminoisobutyric_acid		-7.1423123743		1.9304708539		-3.6997773678		0.0002974503		0.0797279045		0.0739033975		1479.2776300278		1488.5031514735		160		-11.0032540821		-3.2813706666		0.0322436081		0.023928037		TRUE		TRUE		HILIC-pos		TF1		HMDB01906*		2-aminoisobutyric acid

		kynurenine		-4.7162345932		1.9770697482		-2.3854669758		0.0182419292		0.0347634978		0.028654406		1486.9102330636		1496.1357545093		160		-8.6703740896		-0.7620950968		0.2598927864		0.1928668834		TRUE		TRUE		HILIC-neg		QI81		HMDB00684		kynurenine

		homoarginine		-5.0214378249		1.9723069889		-2.5459717241		0.0118542784		0.0394084041		0.0333287105		1486.1384233172		1495.3639447629		160		-8.9660518026		-1.0768238472		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI5749		HMDB00670*		homoarginine

		hydroxyproline		5.3593539023		1.9666706287		2.7250897145		0.0071534066		0.0448908203		0.0388458255		1485.2226341747		1494.4481556204		160		1.4260126448		9.2926951598		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI5406		HMDB00725		hydroxyproline

		malonate		-5.0336042033		1.9721106957		-2.5523943531		0.011646611		0.0395995997		0.0335211161		1486.1065738403		1495.332095286		160		-8.9778255946		-1.089382812		0.230097698		0.1707558971		TRUE		TRUE		HILIC-neg		QI85		HMDB00691		malonate

		x1_methylguanosine		5.0115808936		1.9724656587		2.5407696563		0.0120249037		0.0392538409		0.033173169		1486.1641659098		1495.3896873555		160		1.0666495762		8.9565122109		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI3704		HMDB01563		1-methylguanosine

		x4_hydroxyhippurate		5.424934772		1.9655322791		2.7600334167		0.0064631058		0.0459961742		0.0399581753		1485.0373579317		1494.2628793774		160		1.4938702138		9.3559993302		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI2462		HMDB13678		4-hydroxyhippurate

		n_acetylserine		4.8919334041		1.9743658059		2.4777239301		0.0142744444		0.0374019066		0.0313095136		1486.4722850522		1495.6978064979		160		0.9432017923		8.8406650159		0.230097698		0.1707558971		TRUE		TRUE		HILIC-neg		QI96		HMDB02931		N-acetylserine

		n_carbamoyl_beta_alanine		5.3926217177		1.9660949802		2.7428083445		0.0067954423		0.0454498633		0.0394084067		1485.1289558063		1494.354477252		160		1.4604317573		9.3248116782		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI3041		HMDB00026		N-carbamoyl-beta-alanine

		Metabolites included in MetRS

		Metabolite		Estimate (95% CI)		p-value		p-value FDR		R-squared		HMDB ID		Subclass		Direct parent

		3-methyladipate/pimelate		8.21 (4.4,12.0)		2.80E-05		0.02		0.105		HMDB00555		Fatty acids and conjugates 		Medium-chain fatty acids 

		glucuronate		7.86 (4.0,11.7)		6.41E-05		0.02		0.096		HMDB00127		Carbohydrates and conjugates 		Glucuronic acid derivatives 

		13-HODE		7.26 (3.4,11.1)		2.33E-04		0.03		0.081		HMDB04667		Lineolic acids and derivatives 		Lineolic acids and derivatives 

		2-aminoisobutyric acid		-7.14 (-11.0,-3.3)		2.97E-04		0.03		0.080		HMDB01906		Amino acids, peptides, and analogues 		Alpha amino acids 		DMGV pathway		predisposes to diabetes risk

		Kynurenine		-4.71 (-8.7,-0.8)		1.82E-02		0.26		0.035		HMDB00684		Carbonyl compounds 		Alkyl-phenylketones 		2-amino adipic acid pathway

		Homoarginine		-5.02 (-9.0,-1.1)		1.19E-02		0.23		0.039		HMDB00670		Amino acids, peptides, and analogues 		L-alpha-amino acids 

		Hydroxyproline		5.36 (1.4, 9.3)		7.15E-03		0.23		0.045		HMDB00725		Amino acids, peptides, and analogues 		Proline and derivatives 

		Malonate		-5.03 (-9.0, -1.1)		1.16E-02		0.23		0.040		HMDB00691		Dicarboxylic acids and derivatives 		Dicarboxylic acids and derivatives 

		1-methylguanosine		5.01 (1.1, 8.9)		1.20E-02		0.23		0.039		HMDB01563		Purine nucleosides 		Purine nucleosides 

		4-Hydroxyhippurate		5.42 (1.5, 9.3)		6.46E-03		0.23		0.046		HMDB13678		Benzoic acids and derivatives 		Hippuric acids 

		N-Acetylserine		4.89 (0.9, 8.8)		1.43E-02		0.23		0.037		HMDB02931		Amino acids, peptides, and analogues 		N-acyl-L-alpha-amino acids 

		N-Carbamoyl-beta-alanine		5.39 (1.5, 9.3)		6.80E-03		0.23		0.045		HMDB00026		Ureas		Ureas

		Not included in MetRS

		DMGV		7.26 (3.4,11.1)		2.33E-04		0.03		0.082		HMDB240212		Short-chain keto acids and derivatives 		Short-chain keto acids and derivatives 





pct48_linear_reg (2)

		Metabolite		Estimate (95% CI)		p-value		p-value FDR		R-squared		HMDB ID		Subclass		Direct parent

		Metabolites included in MetRS

		3-methyladipate/pimelate*		8.21 (4.4,12.0)		2.80E-05		0.02		0.105		HMDB00555		Fatty acids and conjugates 		Medium-chain fatty acids 

		glucuronate*		7.86 (4.0,11.7)		6.41E-05		0.02		0.096		HMDB00127		Carbohydrates and conjugates 		Glucuronic acid derivatives 

		13-HODE*		7.26 (3.4,11.1)		2.33E-04		0.03		0.081		HMDB04667		Lineolic acids and derivatives 		Lineolic acids and derivatives 

		2-aminoisobutyric acid*		-7.14 (-11.0,-3.3)		2.97E-04		0.03		0.080		HMDB01906		Amino acids, peptides, and analogues 		Alpha amino acids 

		Kynurenine		-4.71 (-8.7,-0.8)		1.82E-02		0.26		0.035		HMDB00684		Carbonyl compounds 		Alkyl-phenylketones 

		Homoarginine		-5.02 (-9.0,-1.1)		1.19E-02		0.23		0.039		HMDB00670		Amino acids, peptides, and analogues 		L-alpha-amino acids 

		Hydroxyproline		5.36 (1.4, 9.3)		7.15E-03		0.23		0.045		HMDB00725		Amino acids, peptides, and analogues 		Proline and derivatives 

		Malonate		-5.03 (-9.0, -1.1)		1.16E-02		0.23		0.040		HMDB00691		Dicarboxylic acids and derivatives 		Dicarboxylic acids and derivatives 

		1-methylguanosine		5.01 (1.1, 8.9)		1.20E-02		0.23		0.039		HMDB01563		Purine nucleosides 		Purine nucleosides 

		4-Hydroxyhippurate		5.42 (1.5, 9.3)		6.46E-03		0.23		0.046		HMDB13678		Benzoic acids and derivatives 		Hippuric acids 

		N-Acetylserine		4.89 (0.9, 8.8)		1.43E-02		0.23		0.037		HMDB02931		Amino acids, peptides, and analogues 		N-acyl-L-alpha-amino acids 

		N-Carbamoyl-beta-alanine		5.39 (1.5, 9.3)		6.80E-03		0.23		0.045		HMDB00026		Ureas		Ureas

		Metabolite not included in MetRS

		DMGV*		7.26 (3.4,11.1)		2.33E-04		0.03		0.082		HMDB240212		Short-chain keto acids and derivatives 		Short-chain keto acids and derivatives 

		Weighted MetRS		0.17 (0.1, 0.2)		< 2E-16				0.472

		x3_methyladipate_pimelate		8.2130267538		1.9033285584		4.3150861776		2.80E-05		0.1054239159		0.0997620419		1474.7465219853		1483.972043431		160		4.406369637		12.0196838706		0.0151923124		0.0112742411		TRUE		TRUE		HILIC-neg		QI18		HMDB00555*		3-methyladipate/pimelate

		glucuronate		7.8566017171		1.9128278405		4.1073229648		6.41E-05		0.0964721914		0.0907536609		1476.3396309908		1485.5651524365		160		4.030946036		11.6822573981		0.0173606715		0.0128833842		TRUE		TRUE		HILIC-neg		TF10		HMDB00127		glucuronate

		dmgv		7.260529153		1.9276777231		3.7664642103		0.0002332218		0.082388997		0.0765813324		1478.8142979491		1488.0398193948		160		3.4051737068		11.1158845992		0.0322436081		0.023928037		TRUE		TRUE		HILIC-pos		QI6836				DMGV

		x13_hode		7.1903550626		1.9293417575		3.7268436422		0.000269589		0.0808040896		0.074986394		1479.0904132429		1488.3159346886		160		3.3316715476		11.0490385776		0.0322436081		0.023928037		TRUE		TRUE		C18-Neg		QI06		HMDB04667		13-HODE

		x2_aminoisobutyric_acid		-7.1423123743		1.9304708539		-3.6997773678		0.0002974503		0.0797279045		0.0739033975		1479.2776300278		1488.5031514735		160		-11.0032540821		-3.2813706666		0.0322436081		0.023928037		TRUE		TRUE		HILIC-pos		TF1		HMDB01906*		2-aminoisobutyric acid

		kynurenine		-4.7162345932		1.9770697482		-2.3854669758		0.0182419292		0.0347634978		0.028654406		1486.9102330636		1496.1357545093		160		-8.6703740896		-0.7620950968		0.2598927864		0.1928668834		TRUE		TRUE		HILIC-neg		QI81		HMDB00684		kynurenine

		homoarginine		-5.0214378249		1.9723069889		-2.5459717241		0.0118542784		0.0394084041		0.0333287105		1486.1384233172		1495.3639447629		160		-8.9660518026		-1.0768238472		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI5749		HMDB00670*		homoarginine

		hydroxyproline		5.3593539023		1.9666706287		2.7250897145		0.0071534066		0.0448908203		0.0388458255		1485.2226341747		1494.4481556204		160		1.4260126448		9.2926951598		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI5406		HMDB00725		hydroxyproline

		malonate		-5.0336042033		1.9721106957		-2.5523943531		0.011646611		0.0395995997		0.0335211161		1486.1065738403		1495.332095286		160		-8.9778255946		-1.089382812		0.230097698		0.1707558971		TRUE		TRUE		HILIC-neg		QI85		HMDB00691		malonate

		x1_methylguanosine		5.0115808936		1.9724656587		2.5407696563		0.0120249037		0.0392538409		0.033173169		1486.1641659098		1495.3896873555		160		1.0666495762		8.9565122109		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI3704		HMDB01563		1-methylguanosine

		x4_hydroxyhippurate		5.424934772		1.9655322791		2.7600334167		0.0064631058		0.0459961742		0.0399581753		1485.0373579317		1494.2628793774		160		1.4938702138		9.3559993302		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI2462		HMDB13678		4-hydroxyhippurate

		n_acetylserine		4.8919334041		1.9743658059		2.4777239301		0.0142744444		0.0374019066		0.0313095136		1486.4722850522		1495.6978064979		160		0.9432017923		8.8406650159		0.230097698		0.1707558971		TRUE		TRUE		HILIC-neg		QI96		HMDB02931		N-acetylserine

		n_carbamoyl_beta_alanine		5.3926217177		1.9660949802		2.7428083445		0.0067954423		0.0454498633		0.0394084067		1485.1289558063		1494.354477252		160		1.4604317573		9.3248116782		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI3041		HMDB00026		N-carbamoyl-beta-alanine

		Metabolites included in MetRS

		Metabolite		Estimate (95% CI)		p-value		p-value FDR		R-squared		HMDB ID		Subclass		Direct parent

		3-methyladipate/pimelate		8.21 (4.4,12.0)		2.80E-05		0.02		0.105		HMDB00555		Fatty acids and conjugates 		Medium-chain fatty acids 

		glucuronate		7.86 (4.0,11.7)		6.41E-05		0.02		0.096		HMDB00127		Carbohydrates and conjugates 		Glucuronic acid derivatives 

		13-HODE		7.26 (3.4,11.1)		2.33E-04		0.03		0.081		HMDB04667		Lineolic acids and derivatives 		Lineolic acids and derivatives 

		2-aminoisobutyric acid		-7.14 (-11.0,-3.3)		2.97E-04		0.03		0.080		HMDB01906		Amino acids, peptides, and analogues 		Alpha amino acids 		DMGV pathway		predisposes to diabetes risk

		Kynurenine		-4.71 (-8.7,-0.8)		1.82E-02		0.26		0.035		HMDB00684		Carbonyl compounds 		Alkyl-phenylketones 		2-amino adipic acid pathway

		Homoarginine		-5.02 (-9.0,-1.1)		1.19E-02		0.23		0.039		HMDB00670		Amino acids, peptides, and analogues 		L-alpha-amino acids 

		Hydroxyproline		5.36 (1.4, 9.3)		7.15E-03		0.23		0.045		HMDB00725		Amino acids, peptides, and analogues 		Proline and derivatives 

		Malonate		-5.03 (-9.0, -1.1)		1.16E-02		0.23		0.040		HMDB00691		Dicarboxylic acids and derivatives 		Dicarboxylic acids and derivatives 

		1-methylguanosine		5.01 (1.1, 8.9)		1.20E-02		0.23		0.039		HMDB01563		Purine nucleosides 		Purine nucleosides 

		4-Hydroxyhippurate		5.42 (1.5, 9.3)		6.46E-03		0.23		0.046		HMDB13678		Benzoic acids and derivatives 		Hippuric acids 

		N-Acetylserine		4.89 (0.9, 8.8)		1.43E-02		0.23		0.037		HMDB02931		Amino acids, peptides, and analogues 		N-acyl-L-alpha-amino acids 

		N-Carbamoyl-beta-alanine		5.39 (1.5, 9.3)		6.80E-03		0.23		0.045		HMDB00026		Ureas		Ureas

		Not included in MetRS

		DMGV		7.26 (3.4,11.1)		2.33E-04		0.03		0.082		HMDB240212		Short-chain keto acids and derivatives 		Short-chain keto acids and derivatives 





lin_model

		Predictor		Estimate (95% CI)		p-value		Adj. R2

		LABS-2 cohort (n=160), outcome = %EBW

		MetRS		16.80 (13.94, 19.64)		<2E-16		0.45

		Baseline EBW		0.21 (0.04, 0.34)		0.01		0.03

		Age at surgery		0.32 (0.04, 0.61)		0.03		0.02



		Post-bariatric cohort (n=35), outcome = %Wt. regain

		MetRS		12.93 (16.65, 28.97)		1.06E-04		0.33

		Diabetes		23.68 (6.35, 41.01)		0.009		0.08

		CAD		-24.06 (-49.20, 1.08)		0.06		0.05

		%Wt. loss		-6.10 (12.05, -0.11)		0.04		0.04



		Obesity extremes cohort (n=198), outcome = BMI

		MetRS		0.10 (0.00, 0.20)		0.05		0.02





EBW

				3 years		4 years		5 years		p-value

		Class 1 ( n=80)

		EBW (in kg)		62.7 ± 14.9		68.1 ± 15.2		72.4 ± 15.2		0.08

		%EBW decrease from baseline		39.4 ± 15.0		34.3 ± 15.0		30.2 ± 14.2		0.09

		Class 2 (n=80)

		EBW (in kg)		29.6 ± 18.8		28.6 ± 20.3		28.7 ± 21.1		0.08

		%EBW decrease from baseline		71.7 ± 15.8		73.0 ± 17.3		73.1 ± 18.3		0.09































MetRS

		Metabolite		Estimate		p-value		Variance 
explained		Mode		HMDBID		Class		Subclass

		(Intercept)		53.6
(0.51,0.57)		< .001

		3-Methyladipate
/Pimelate		4,50
(0.1,8.2)		.01		10.5		HILIC-neg		HMDB00555		Fatty acyls		Fatty acids and conjugates

		13-HODE		3.70
(0.3,7.1)		.03		6.9		C18-Neg		HMDB00684		Carboxylic acids and derivatives		Amino acids, peptides, and analogues

		Glucuronate		4.31
(0.6,7.9)		.02		5.0		HILIC-neg		HMDB04667		Organooxygen 
compounds		Carbohydrates and conjugates

		2-Aminoisobutyric 
acid		-6.29
(-9.5,--3.0)		<.001		6.3		HILIC-pos		HMDB00670		Carboxylic acids and derivatives		Amino acids, peptides, and analogues

		Kynurenine		-9.23
(-12.7,-5.8)		<.001		4.0		HILIC-neg		HMDB01563		Quinolines 
and derivatives		Quinoline carboxylic acids

		Homoarginine		-5.85
(-9.2,-2.5)		<.001		2.9		HILIC-pos		HMDB00127		Carboxylic acids and derivatives		Amino acids, peptides, and analogues

		Hydroxyproline		4.30
(0.9-7.7)		.01		2.8		HILIC-pos		HMDB01906		Carboxylic acids and derivatives		Amino acids, peptides, and analogues

		Malonate		-5.00
(-8.3,-1.7)		.003		2.5		HILIC-neg		HMDB00026		Carboxylic acids and derivatives		Dicarboxylic acids and derivatives

		1-Methylguanosine		3.85 
(0.6,7.1)		.02		2.0		HILIC-pos		HMDB00691		Purine nucleosides

		4-Hydroxyhippurate		3.26
(-0.3,6.8)		.07		1.3		HILIC-pos		HMDB00725		Benzene and substi-
tuted derivatives		Benzoic acids and derivatives

		N-Acetylserine		-3.81
(-7.8,0.2)		.06		1.2		HILIC-neg		HMDB02931		Carboxylic acids and derivatives		Dicarboxylic acids and derivatives

		N-Carbamoyl-
beta-alanine		2.74
(-0.8, 6.3)		.13		0.8		HILIC-pos		HMDB13678		Organic carbonic acids
 and derivatives		Ureas





log_model

		Predictor		OR (95% CI)		p-value		AIC		Concordance				Model number		LRT - chi sq		df		p-value

		Model with baseline EBW, age and sex												1

		EBW0		1.03 (1.01, 1.05)		0.009		101.65		0.70 ± 0.07

		Age		0.95 (0.91, 0.99)		0.02

		Sex		1.32 (0.67, 2.61)		0.42



		Model with MetRS added												2

		MetRS		2.63 (1.60, 4.31)		1.32E-04		80.20		0.76 ± 0.07

		EBW0		1.02 (1.00, 1.05)		0.05										23.447		1		1.28E-06		compared to Model # 1

		Age		0.96 (0.92, 1.01)		0.13

		Sex		1.38 (0.61, 3.14)		0.44



		Model with MetRS and EBW0												4

		MetRS		2.70 (1.65, 4.40)		6.79E-05

		EBW0		1.02 (1.00, 1.05)		0.07		78.94		0.74 ± 0.07						6.0319		2		0.049		compared to Model 1



		Model with MetRS only												3		6.4437		3		0.09191		compared to Model 2

		MetRS		2.90 (1.77, 4.76)		2.38E-05		80.64		0.74 ± 0.07





		Model with MetRS, EBW0 and Age												5

		EBW0		0.97 (0.9, 1.0)		0.046988		78.81		0.75 ± 0.07						0.6074		1		0.4358		compared to Model # 2

		Age		1.03 (1.0, 1.1)		0.150838

		MetRS		2.62 (1.6, 4.3)		0.000133



		Model with EBW0 only												6

		EBW0		0.97 (0.9, 1.0)		0.00776		103.68		0.69 ± 0.07						17.003		2		0.0002031		compared to Model 1



		Model with BMI, age and sex												7

		BMI		0.92 (0.8, 1.0)		0.0353		105.28		0.67 ± 0.07

		Age		1.04 (1.0, 1.1)		0.0668

		Sex		0.95 (0.5, 2.0)		0.9076



		Model with BMI, age, sex and MetRS												8

		BMI		0.93 (0.8, 1.0)		0.097727		81.47		0.74 ± 0.07

		Age		1.02 (1.0, 1.1)		0.346383

		Sex		0.94 (0.4, 2.3)		0.89392

		MetRS		2.77 (1.6, 4.6)		0.000108





Met_linear_reg

		Metabolite		Estimate (95% CI)		p-value		p-value FDR		R-squared		HMDB ID		Subclass		Direct parent

		Metabolites included in MetRS

		3-methyladipate/pimelate		8.21 (4.4,12.0)		2.80E-05		0.02		0.105		HMDB00555		Fatty acids and conjugates 		Medium-chain fatty acids 

		glucuronate		7.86 (4.0,11.7)		6.41E-05		0.02		0.096		HMDB00127		Carbohydrates and conjugates 		Glucuronic acid derivatives 

		13-HODE		7.26 (3.4,11.1)		2.33E-04		0.03		0.081		HMDB04667		Lineolic acids and derivatives 		Lineolic acids and derivatives 

		2-aminoisobutyric acid		-7.14 (-11.0,-3.3)		2.97E-04		0.03		0.080		HMDB01906		Amino acids, peptides, and analogues 		Alpha amino acids 

		Kynurenine		-4.71 (-8.7,-0.8)		1.82E-02		0.26		0.035		HMDB00684		Carbonyl compounds 		Alkyl-phenylketones 

		Homoarginine		-5.02 (-9.0,-1.1)		1.19E-02		0.23		0.039		HMDB00670		Amino acids, peptides, and analogues 		L-alpha-amino acids 

		Hydroxyproline		5.36 (1.4, 9.3)		7.15E-03		0.23		0.045		HMDB00725		Amino acids, peptides, and analogues 		Proline and derivatives 

		Malonate		-5.03 (-9.0, -1.1)		1.16E-02		0.23		0.040		HMDB00691		Dicarboxylic acids and derivatives 		Dicarboxylic acids and derivatives 

		1-methylguanosine		5.01 (1.1, 8.9)		1.20E-02		0.23		0.039		HMDB01563		Purine nucleosides 		Purine nucleosides 

		4-Hydroxyhippurate		5.42 (1.5, 9.3)		6.46E-03		0.23		0.046		HMDB13678		Benzoic acids and derivatives 		Hippuric acids 

		N-Acetylserine		4.89 (0.9, 8.8)		1.43E-02		0.23		0.037		HMDB02931		Amino acids, peptides, and analogues 		N-acyl-L-alpha-amino acids 

		N-Carbamoyl-beta-alanine		5.39 (1.5, 9.3)		6.80E-03		0.23		0.045		HMDB00026		Ureas		Ureas

		Weighted MetRS		0.17 (0.1, 0.2)		< 2E-16				0.472

		Metabolite not included in MetRS

		DMGV		7.26 (3.4,11.1)		2.33E-04		0.03		0.082		HMDB240212		Short-chain keto acids and derivatives 		Short-chain keto acids and derivatives 

		x3_methyladipate_pimelate		8.2130267538		1.9033285584		4.3150861776		2.80E-05		0.1054239159		0.0997620419		1474.7465219853		1483.972043431		160		4.406369637		12.0196838706		0.0151923124		0.0112742411		TRUE		TRUE		HILIC-neg		QI18		HMDB00555*		3-methyladipate/pimelate

		glucuronate		7.8566017171		1.9128278405		4.1073229648		6.41E-05		0.0964721914		0.0907536609		1476.3396309908		1485.5651524365		160		4.030946036		11.6822573981		0.0173606715		0.0128833842		TRUE		TRUE		HILIC-neg		TF10		HMDB00127		glucuronate

		dmgv		7.260529153		1.9276777231		3.7664642103		0.0002332218		0.082388997		0.0765813324		1478.8142979491		1488.0398193948		160		3.4051737068		11.1158845992		0.0322436081		0.023928037		TRUE		TRUE		HILIC-pos		QI6836				DMGV

		x13_hode		7.1903550626		1.9293417575		3.7268436422		0.000269589		0.0808040896		0.074986394		1479.0904132429		1488.3159346886		160		3.3316715476		11.0490385776		0.0322436081		0.023928037		TRUE		TRUE		C18-Neg		QI06		HMDB04667		13-HODE

		x2_aminoisobutyric_acid		-7.1423123743		1.9304708539		-3.6997773678		0.0002974503		0.0797279045		0.0739033975		1479.2776300278		1488.5031514735		160		-11.0032540821		-3.2813706666		0.0322436081		0.023928037		TRUE		TRUE		HILIC-pos		TF1		HMDB01906*		2-aminoisobutyric acid

		kynurenine		-4.7162345932		1.9770697482		-2.3854669758		0.0182419292		0.0347634978		0.028654406		1486.9102330636		1496.1357545093		160		-8.6703740896		-0.7620950968		0.2598927864		0.1928668834		TRUE		TRUE		HILIC-neg		QI81		HMDB00684		kynurenine

		homoarginine		-5.0214378249		1.9723069889		-2.5459717241		0.0118542784		0.0394084041		0.0333287105		1486.1384233172		1495.3639447629		160		-8.9660518026		-1.0768238472		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI5749		HMDB00670*		homoarginine

		hydroxyproline		5.3593539023		1.9666706287		2.7250897145		0.0071534066		0.0448908203		0.0388458255		1485.2226341747		1494.4481556204		160		1.4260126448		9.2926951598		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI5406		HMDB00725		hydroxyproline

		malonate		-5.0336042033		1.9721106957		-2.5523943531		0.011646611		0.0395995997		0.0335211161		1486.1065738403		1495.332095286		160		-8.9778255946		-1.089382812		0.230097698		0.1707558971		TRUE		TRUE		HILIC-neg		QI85		HMDB00691		malonate

		x1_methylguanosine		5.0115808936		1.9724656587		2.5407696563		0.0120249037		0.0392538409		0.033173169		1486.1641659098		1495.3896873555		160		1.0666495762		8.9565122109		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI3704		HMDB01563		1-methylguanosine

		x4_hydroxyhippurate		5.424934772		1.9655322791		2.7600334167		0.0064631058		0.0459961742		0.0399581753		1485.0373579317		1494.2628793774		160		1.4938702138		9.3559993302		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI2462		HMDB13678		4-hydroxyhippurate

		n_acetylserine		4.8919334041		1.9743658059		2.4777239301		0.0142744444		0.0374019066		0.0313095136		1486.4722850522		1495.6978064979		160		0.9432017923		8.8406650159		0.230097698		0.1707558971		TRUE		TRUE		HILIC-neg		QI96		HMDB02931		N-acetylserine

		n_carbamoyl_beta_alanine		5.3926217177		1.9660949802		2.7428083445		0.0067954423		0.0454498633		0.0394084067		1485.1289558063		1494.354477252		160		1.4604317573		9.3248116782		0.230097698		0.1707558971		TRUE		TRUE		HILIC-pos		QI3041		HMDB00026		N-carbamoyl-beta-alanine

		Metabolites included in MetRS

		Metabolite		Estimate (95% CI)		p-value		p-value FDR		R-squared		HMDB ID		Subclass		Direct parent

		3-methyladipate/pimelate		8.21 (4.4,12.0)		2.80E-05		0.02		0.105		HMDB00555		Fatty acids and conjugates 		Medium-chain fatty acids 

		glucuronate		7.86 (4.0,11.7)		6.41E-05		0.02		0.096		HMDB00127		Carbohydrates and conjugates 		Glucuronic acid derivatives 

		13-HODE		7.26 (3.4,11.1)		2.33E-04		0.03		0.081		HMDB04667		Lineolic acids and derivatives 		Lineolic acids and derivatives 

		2-aminoisobutyric acid		-7.14 (-11.0,-3.3)		2.97E-04		0.03		0.080		HMDB01906		Amino acids, peptides, and analogues 		Alpha amino acids 		DMGV pathway		predisposes to diabetes risk

		Kynurenine		-4.71 (-8.7,-0.8)		1.82E-02		0.26		0.035		HMDB00684		Carbonyl compounds 		Alkyl-phenylketones 		2-amino adipic acid pathway

		Homoarginine		-5.02 (-9.0,-1.1)		1.19E-02		0.23		0.039		HMDB00670		Amino acids, peptides, and analogues 		L-alpha-amino acids 

		Hydroxyproline		5.36 (1.4, 9.3)		7.15E-03		0.23		0.045		HMDB00725		Amino acids, peptides, and analogues 		Proline and derivatives 

		Malonate		-5.03 (-9.0, -1.1)		1.16E-02		0.23		0.040		HMDB00691		Dicarboxylic acids and derivatives 		Dicarboxylic acids and derivatives 

		1-methylguanosine		5.01 (1.1, 8.9)		1.20E-02		0.23		0.039		HMDB01563		Purine nucleosides 		Purine nucleosides 

		4-Hydroxyhippurate		5.42 (1.5, 9.3)		6.46E-03		0.23		0.046		HMDB13678		Benzoic acids and derivatives 		Hippuric acids 

		N-Acetylserine		4.89 (0.9, 8.8)		1.43E-02		0.23		0.037		HMDB02931		Amino acids, peptides, and analogues 		N-acyl-L-alpha-amino acids 

		N-Carbamoyl-beta-alanine		5.39 (1.5, 9.3)		6.80E-03		0.23		0.045		HMDB00026		Ureas		Ureas

		Not included in MetRS

		DMGV		7.26 (3.4,11.1)		2.33E-04		0.03		0.082		HMDB240212		Short-chain keto acids and derivatives 		Short-chain keto acids and derivatives 





Table 1

				Class 1 (n = 80)		Class 2 (n=80)		p-value

				Weight 
Regain		Sustained Weight Loss

		Male, n (%)		35 (44)		35 (44)

		Age at surgery, years		42.25 ± 9.66		42.51 ± 10.23

		Race, n (%)

		White		63 (79)		60 (75)

		Black		13 (16)		15 (19)

		Other		4 (5)		4 (5)

		Weight,  kg		181.15 ± 20.18		175.10 ± 25.12		0.09

		Height, cm		174.53 ± 9.76		172.21 ± 10.94		0.16

		BMI, kg/m2		59.56 ± 5.71		59.02 ± 6.19		0.56

		Excess Body Weight, kg		104.6 ±. 16.20		100.5 ± 19.73		0.15

		Cholesterol, mg/dL		172.89 ± 34.75		178.60 ± 37.16		0.26

		HDL Cholesterol, mg/dL		40.74 ± 9.72		40.30 ± 9.23		0.73

		LDL Cholesterol, mg/dL		102.61 ± 30.25		106.99 ± 35.36		0.36

		Triglycerides, mg/dL		147.65 ± 65.69		160.43 ± 90.91		0.48

		Free Fatty Acids, mEq/L		0.73 ± 0.29		0.77 ± 0.30		0.43

		HbA1c, %		6.04 ± 1.04		5.93 ± 1.15		0.2

		Fasting Insulin,  uIU/mL		30.89 ± 28.25		30.22 ± 24.08		0.62

		Proinsulin, pM		36.63 ± 31.98		40.19 ± 41.43		0.97

		C-peptide, ng/mL		4.44 ± 1.43		4.60 ± 1.83		0.66

		Leptin, ng/mL		68.22 ± 25.22		75.98 ± 24.94		0.08

		Ghrelin, pg/mL		711.28 ± 190.32		736.39. ± 338.57		0.76

		hsCRP, mg/dL		1.29 ± 1.56		1.35 ± 1.01		0.15

		Serum Creeatinine, mg/dL 		0.80 ± 0.18		0.87 ± 0.35		0.53
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