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parameter model AIC BIC x? p
Adiponectin 2zzzrratic igg; igii 70 0.13360
Alanine transaminase 2zzzl;fatic giig gggi 12.8 0.01246
Aspartate transaminase gzeeljll;atic jgg igg? 13.7 0.00831
-
C Reactive Protein gﬂzzrmﬁc g;g? g;?f 124 0.01483
Fat mass gzzzrraﬁc Eggg EZZZ 186.0 0.00000
Glucose AUC ﬁzzaﬁc ﬁgf ﬁgi 1053 0.00000
HbAlc gzzzrraﬁc Zf; ;?g 1069 0.00000
HDL cholesterol 22231;atic ii’g iigg 324 0.00000
Hip circumference gzzzrraﬁc ﬁgé ggi 142.8  0.00000
HOMA -beta zzzzaﬁc gzg; Zggg 480  0.00000
HOMA-IR gzzzzaﬁc iggi igg 1452 0.00000
Insulin AUC gzzzrraﬁc ig‘;i iggi 187 0.00091
LDL cholesterol 22‘;3’;aﬁc ::z; :Z‘ég 19 0.75037
Lean body mass 2Ezzrratic Egéi EZE 179.3 000000
Matsuda index 2223’;aﬁc ;ﬁi ;f;é 351  0.00000
Mean glucose concentration during OGTT 2zzzl;'atic gigg 23§8 94.9  0.00000
Mean insulin concentration during OGTT gzzzl;atic Zgiz 2282 31.1 0.00000
Total body mass gzjzaﬁc ig?; iﬁ;} 327.4  0.00000
Total cholesterol 2Ezzrratic gzgf gzgi 154 0.00392
Triglycerides 2223’;aﬁc 2232 Z:iz 448 0.00000
Visceral adipose tissue mass iﬁlzzaﬁc 2:22 ziig 151.6 0.00000
Waist circumference linear 4452 4504  189.2 0.00000




quadratic 4270 4341

linear -1766  -1714
Waist to hip rati 16.3  0.00263
1St 1o Tip ratio quadratic -1775 -1705

Table S1. Model selection for linear versus quadratic time series models for each
parameter. AIC refers to the Akaike Information Criterion, and BIC refers to the Bayesian
Information Criterion calculated for each time series model. x2reports the test statistic
value on the likelihood ratio test performed between the linear and quadratic models for
a particular parameter, and p refers to the p-value for that test. There were 4 degrees of
freedom for all tests. Significant p-values (p < 0.05) indicates significant differences
between models and lower information criteria indicate more informative models.



Cluster1 Cluster2 Cluster3 Cluster4

Non-diabetic 2 9 2 0
IFG 3 22 21 8

IFG + IGT 0 5 1 20
untreated T2D 0 0 16
treated T2D 0 0 2 19

Table S2. Two ways of classifying patients: diagnosis and OGTT cluster. Individually,
OGTT cluster and diagnosis totals do not match with the intersecting totals between
cluster and diagnosis because baseline diagnosis was missing from 4 of 138 analyzed
patients (i.e., they underwent bariatric surgery before a definitive diabetes diagnosis

could be established).




Variable name

Model Class 1 Class 2 Class 3 Class 4
Total body mass, kg 1 NA 126.29 (114.04-136.73)  130.25 (118.83-152.13) 1293 (119.4-141.15)
2 NA 129.89 (117.45-138.38) 12923 (116.01-152.84) 12878 (116.76-141.53)
Fat mass, kg 1 NA 63.17 (59.12-69.81) 61.81 (56.18-65.9) 63.34 (59.99-66.23)
2 NA 65.59 (59.79-70.26) 60.34 (56.12-65.81) 62.51 (59.21-66.23)
Lean body mass, kg 1 NA 60.05 (54.69-72.23) 60.28 (55.74-78.79) 58.44 (54.36-77.29)
2 NA 58.61 (54.16-72.73) 59.58 (54.53-79.36) 58.82 (55.3-77.02)
Visceral adipose 1 NA 2.09 (2.08-4.81) 3.24 (2.79-4.88) 3.29 (2.94-5.22)
tissue mass, kg
2 NA 212 (1.93-4.75) 3.22 (2.76-4.91) 331 (2.96-5.21)
BMI, kg/m? 1 NA 44.48 (43.82-47.34) 43.67 (42.69-47.87) 45.35 (44.6-46.69)
2 NA 44.48 (43.82-47.28) 44.54 (42.75-47.53) 45.15 (44.42-46.44)
Fasting glucose, 1 NA 5.88 (5.74-5.94) 6.36 (6.14-6.68) 7.04 (6.74-7.26)
momol/L
3 NA 5.79 (5.73-5.93) 6.34 (6.13-6.52) 7.09 (6.79-7.27)
Fasting i;‘/SL“““' 1 NA 130.44 (115.73-156.70) 1859 (170.40-312.04)  236.05 (168.89-357.38)
pmo
3 NA 137.18 (119.60-171.48)  197.74 (157.85-290.30)  258.94 (184.82-375.75)
HbAlc, % 1 NA 5.50 (5.43-5.54) 5.80 (5.71-5.90) 6.15 (6.10-6.20)
3 NA 5.50 (5.47-5.51) 5.87 (5.75-6.00) 6.20 (6.03-6.36)
HbAle, mmol/mol 1 NA 37 (36-37) 40 (39-41) 44 (43-44)
3 NA 37 (36-37) 41 (39-42) 44 (42-46)
HOMA-beta 1 NA 184.15 (155.14-241.11)  195.40 (161.77-301.94)  190.57 (133.53-251.61)
3 NA 177.93 (135.89-236.46)  236.20 (157.01-311.66)  183.68 (137.55-238.32)
HOMA-IR 1 NA 4.83 (4.61-5.60) 7.14 (6.07-10.90) 11.32 (8.61-14.68)
3 NA 4.64 (4.25-5.87) 6.78 (5.61-10.98) 11.41 (8.85-14.4)
Matsuda index 1 NA 2.13 (1.87-2.29) 1.55 (0.98-1.55) 1.07 (0.76-1.25)
3 NA 222 (1.78-2.48) 1.50 (1.00-1.59) 0.97 (0.72-1.23)
Glucose AUC 1 NA 289.02 (280.56-293.60)  353.82 (333.87-359.72) 425 (399.56-439.44)
3 NA 288.25 (281.76-292.21)  349.04 (340.08-363.67)  422.88 (390.57-440.9)
Insulin AUC 1 NA 201.24 (185.52-229.36)  230.70 (215.44-365.46)  249.90 (235.00-273.94)
3 NA 193.72 (168.78-240.87)  253.16 (191.81-385.79)  273.54 (233.49-303.45)
Mean insulin 1 NA 61252 (551.25-722.09)  630.82 (615.47-1144.69)  779.85 (726.46-873.62)
concentration during
OGTT, pmol/L 3 NA 637.57 (544.43-714.91)  740.89 (572.7-1149.14)  825.91 (730.27-929.44)
Mean glucose 1 NA 7.57 (7.39-7.72) 9.01 (8.53-9.24) 10.78 (10.14-11.27)
concentration during
OGTT, mmol/L 3 NA 7.59 (7.39-7.89) 8.98 (8.68-9.29) 10.79 (10-11.27)
Total cholesterol, 1 NA 5.08 (4.37-5.27) 5.16 (5.08-5.26) 4.60 (4.53-5.00)
mmol/L
3 NA 492 (4.43-5.61) 5.32 (4.76-5.81) 4.87 (4.45-5.28)
Triglycerides, mmol/L 4 NA 1.45 (1.19-1.58) 1.54 (1.41-1.83) 1.60 (1.55-1.69)
3 NA 1.35 (1.16-1.50) 1.69 (1.44-1.86) 1.71 (1.51-1.84)
HDL-cholesterol, 1 NA 1.37 (0.93-1.37) 1.16 (1.01-1.25) 1.13 (1.02-1.20)
mmol/L
3 NA 1.29 (1.09-1.42) 1.12 (1.00-1.33) 1.12 (1.03-1.18)




LDL-cholesterol,

NA 3.15 (2.79-3.35) 3.55 (3.43-3.75) 2.97 (2.93-3.35)
mmol/L
NA 3.17 (3.03-3.43) 3.23 (2.84-3.72) 2.93 (2.77-3.43)
Aspartate NA 0.31 (0.30-0.44) 0.35 (0.33-0.36) 0.39 (0.32-0.50)
transaminase, ukat/L
NA 0.31 (0.29-0.42) 0.36 (0.34-0.37) 0.42 (0.36-0.50)
Alanine NA 0.41 (0.33-0.70) 0.45 (0.38-0.64) 0.58 (0.42-0.91)
transaminase, ukat/L
NA 0.39 (0.36-0.71) 0.48 (0.41-0.59) 0.64 (0.49-0.80)
c ReaCti"eJ’Lr"tEinr 1 NA 57.80 (47.33-70.47) 50.76 (46.19-63.42) 61.99 (57.33-69.61)
nmo
3 NA 52.57 (35.23-75.23) 50.38 (39.42-55.14) 55.99 (45.52-72.85)
Physical activity, 1 NA 6233 (5624-6484) 5388 (5050-6664) 5214 (3131-6851)
METs-minutes/week
3 NA 5514 (3550-7669) 4854 (3580-6491) 4698 (2985-7218)
Daily keal intake, 1 NA 1714 (1702-2093) 1640 (1472-2210) 1724 (1493-1966)
kcal/day
2 NA 1755 (1718-2145) 1679 (1412-2108) 1724 (1517-1966)

Table S3. Quantile regression-estimated medians (IQRs) at baseline divided by OGTT
cluster. Model 1 controlled for age and sex; model 2 controlled for age, sex, and
smoking status; and model 3 for age, sex, smoking status, and baseline BMI. NA

indicated unstable model estimates in cluster 1 because of insufficient sample size (n =
6).



parameter time mean SE df LCL UCL CLD
baseline 136.83 132 137 13423 13944 5
Waist 1 mo 12664 132 137  124.03 12924 4
circumference 3 mo 119.2 1.32 137 116.58 121.82 3
(cm) 6 mo 11056 134 137 10791 11321 2
12 mo 105.16 141 137 10239 107.94 1
baseline 13524 1.2 137 13286 137.62 5
Hip 1 mo 12807 1.2 137 125.69 13045 4
circumference 3 mo 121.5 1.21 137 119.1 123.89 3
(cm) 6 mo 11538 123 137 11296 11781 2
12 mo 11152 129 137 10897 114.07 1
baseline  1.02 001 137 1 1.03 3
. ~ 1mo 0.99 001 137 098 101 2
:szt to hip 77 5 0.98 001 137 097 1 2
6 mo 0.96 001 137 094 097 1
12 mo 0.94 001 137 093 09 1
baseline 13574 202 136 13174 13973 5
1 mo 12201 202 136 118.02 126.01 4
;‘::: (kg)b(’dy 3 mo 1115 202 136 1075 1155 3
6 mo 10341 2.03 136 9939 107.44 2
12 mo 98.93 208 136 94.82 103.04 1
baseline  65.81 132 136 6320 6842 5
1 mo 58.36 132 136 5575 6096 4
Fat mass (kg) 3 mo 48.38 132 136 4576 5099 3
6 mo 41.34 134 136 38.69 4399 2
12 mo 36.26 140 136 3349 39.03 1
baseline  66.80 1.06 136 6470 6890 3
1 mo 60.45 1.06 136 5836 6255 2
II;:; (kg)b"dy 3 mo 60.02 106 136 57.92 6212 12
6 mo 59.73 1.07 136 57.62 61.84 12
12 mo 59.47 1.08 136 5733 61.60
baseline  46.3 054 137 4523 4737 5
BMI (kg/m?)
1 mo 41.65 054 137 4058 4272 4




3 mo 38.1 054 137 3703 3918 3
6 mo 3529 055 137 3421 3637 2
12mo 3373 056 137 3262 3485 1
baseline 9047 839 137 7389 10706 12
Physical 1mo 6675 ~ 851 137 4991 8358 1
‘(’;E’;? 3 mo 11177 857 137 9483 12871 23
minutes/week) 6 MO 10835 904 137 9046 12623 23
12mo 13791 1052 137 11711 15871 3
baseline 5.95 0.05 137  5.86 6.05 3
1 mo 5.55 005 137 546 564 2
HbA1c (%) 3 mo 5.38 005 137 528 547 1
6 mo 5.36 005 137 527 546 1
12mo 527 005 137 516 538 1
baseline 23053 9.05 137 21264 24843 4
1 mo 1832  9.08 137 16524 201.15 3
HOMA-beta 3 mo 15743 916 137 13931 17556 2
6 mo 13899 946 137 12028 1577 12
12mo 12916 1056 137 10828 150.03 1
baseline 1032 036 137 962 1103 3
1 mo 6.06 036 137 536 677 2
HOMA-IR 3 mo 429 036 137 358 501 1
6 mo 3.47 038 137 272 422 1
2mo 33 0.44 137 243 417 1
baseline 86696 30.85 137 806.04 927.94 4
Mean insulin 15548 3100 137 9421 21669 1
Zzziczgtrgg’;} 3 mo 55456 3135 137 49256 61655 3
(pmol/L) 6 mo 48955 3279 137  424.69 55448 23
12mo 41644 37.81 137 341.67 491.20
baseline ~ 9.47 014 137 919 974
Mean glucose 6.05 014 137 578  6.32
zzr;fzgtrgg% 3 mo 7.17 014 137 690 745 3
(mmol/D 6 mo 6.98 015 137 669 726 23
12mo  6.68 017 137 635 701 2
Matsuda index baseline 1.48 0.31 137  0.87 2.1 1




3 mo 4.18 032 137 355 481 2
6 mo 5.01 033 137 435 567 23
12 mo 5.69 039 137 492 645 3
baseline 36441 637 137 351.81 377.01 2
3 mo 288.05 7 137 27421 3019 1
Glucose AUC
6 mo 28027 729 137 265.86 294.68 1
12 mo 27847 857 137 26152 29543 1
baseline  280.05 1099 136 25832 301.78 2
3 mo 217 12.08 136 193.1 2409 1
Insulin AUC
6 Mo 20196 1267 136 176.89 227.02 1
12 mo 186.8 14.87 136 157.39 21621 1
baseline  5.01 008 137 485 517 3
Total 1 mo 4.45 008 137 429 461 1
cholesterol 3 mo 4.63 008 137 447 480 12
(mmol/l) 6 mo 4.81 0.09 137 464 498 23
12 mo 4.82 010 137 464  5.01 23
baseline  1.80 006 137 1.68 191 3
. . 1 mo 1.52 006 137 141 1.64 2
(T;:ilgl‘;;“des 3 mo 123 006 137 112 135 1
6 Mo 1.19 006 137 1.07 131 1
12 mo 1.14 007 137 1.00 1.28 1
baseline  1.19 003 136 114 125 2
HDL 1 mo 0.98 003 136 093 1.03 1
cholesterol 3 mo 1.16 0.03 136 1.11 1.21 2
(mmol/l) 6 mo 1.33 0.03 136 128  1.39 3
12 mo 1.52 003 136 147 158 4
baseline  3.15 007 137 3.02 329 2
LDL 1 mo 2.84 007 137 270 297 1
cholesterol 3 mo 3.04 0.07 137  2.90 3.17 2
(mmol/l) 6 mo 3.11 007 137 297  3.25 2
12 mo 3.08 008 137 292 324 2
Aspartate baseline  0.47 0.02 137 0.43 0.50 2
transaminase 1 mo 0.48 0.02 137 0.45 0.52 2
(ukat/1) 3 mo 0.37 002 137 034 041 1




6 Mo 0.33 002 137 029 037 1
12mo 033 002 137 029 037 1
baseline  0.62 003 137 056 068 3
Alanine 1 mo 0.71 003 137 065 078 3
transaminase 3 mo 0.45 0.03 137 0.39 0.52 2
(ukat/1) 6 Mo 0.34 004 137 027 041 1
12mo 031 004 137 023 040 1
baseline 6429 457 137 5533 7324 3
C-Reactive 1 mo 4619 448 137 3724 5505 2
Protein 3 mo 4210 457 137 3305 5114 12
(nmol/l) 6 Mo 3000 486 137 2038 3952 1
12mo 2971 571 137 1838 4095 12

Table S4. Generalized linear mixed models comparing time points for the entire patient
cohort within each parameter controlling for age, sex, and smoking status. Mean refers
to model-adjusted mean; SE for standard error; df for degrees of freedom; LCL for the
lower 95% confidence limit; UCL for the upper 95% confidence limit; CLD for compact
letter display. Times with different CLDs within a particular parameter indicates that
those times are significantly different from each other.



variable category % change

Waist circumference Anthropometric 23.1
Hip circumference Anthropometric 17.5
Waist to hip ratio Anthropometric 7.2

Total body mass Anthropometric 27.1
Fat mass Anthropometric 449
Lean body mass Anthropometric 11.0
Visceral adipose tissue mass Anthropometric 56.0
BMI Anthropometric 27.2
Physical activity exercise 52.4
HbAlc Glucose homeostasis | 11.4
HOMA-beta Glucose homeostasis | 44.0
HOMA-IR Glucose homeostasis | 68.0

Mean insulin concentration during OGTT | Glucose homeostasis | 52.0

Mean glucose concentration during OGTT | Glucose homeostasis | 29.4

Matsuda index Glucose homeostasis | 283.4
Glucose AUC Glucose homeostasis | 23.6
Insulin AUC Glucose homeostasis | 33.3
Total cholesterol General metabolic 3.7
Triglycerides General metabolic 36.4
HDL cholesterol General metabolic 27.5
LDL cholesterol General metabolic 2.3
Aspartate transaminase General metabolic 29.0
Alanine transaminase General metabolic 49.3
C Reactive Protein General metabolic 53.8

Table S5. Percent change (% change) from baseline to 12-month follow-up calculated
from LS means ([final LS mean — baseline LS mean] / baseline LS mean) x 100 from time
series models adjusting for age, sex, and smoking status.



name time OGTT mean SE df LCL UCL CLD
baseline 1 515 0.20 137 476 554 1234
Tmo 1 4.88 0.20 137 449 5.8 12
3mo 1 495 0.20 137 456 5.34 12
6mo 1 513 0.20 137 474 5.53 1234
2mo 1 493 0.25 137 444 5.41 123
baseline 2 547 0.08 134 531 5.63 234
1mo 2 519 0.08 134 503 535 1
3mo 2 5.15 0.08 134 499 531 1
6mo 2 5.17 0.09 134 5.00 5.34 1
. 12mo 2 5.09 0.10 134 4.89 528 1
Glycated hemoglobin = 2 3 5.89 0.09 134 572 6.06 4
1mo 3 553 0.09 134 536 5.70 123
3mo 3 5.49 0.09 134 532 5.67 123
6mo 3 5.46 0.09 134 527 5.65 123
2mo 3 527 0.11 134 506 5.48 12
baseline 4 6.35 0.06 134 6.23 6.47 5
1mo 4 5.83 0.06 134 571 5.95 34
3mo 4 5.50 0.06 134 537 5.62 12
6mo 4 5.46 0.06 134 533 5.58 12
2mo 4 543 0.07 134 529 5.56 12
baseline 1 40633 4278 137 32174 49091 6
Tmo 1 23145 4480 137 14287 32004 12345
3mo 1 17871 4278 137 94.13 26330 12345
6mo 1 18871 4278 137 10412 27330 12345
2mo 1 14630 4754 137 5230 24031 12345
baseline 2 20086 1723 134 16680 23493 2345
1mo 2 18124 1723 134 14717 21531 12345
3mo 2 14680 1746 134 11228 18133 124
6mo 2 12384 1833 134 8758 16009 1
2mo 2 12546 2069 134 8453 16639 1
HOMA-beta baseline 3 239.00 1882 134 20178 27622 456
1mo 3 17926 1896 134 14176 21677 123
3mo 3 14552 1947 134 107.02 18403 123
6mo 3 12246 2010 134 8271 16221 12
2mo 3 11097 2306 134 6535 15658 12
baseline 4 22697 1315 134 20097 25297 35
1mo 4 18136 13.15 134 15536  207.36 124
3mo 4 16711 1319 134 141.02 19321 124
6mo 4 15027 1353 134 12350  177.03 12
2mo 4 13801 1481 134 10871 16731 12
baseline 1 9.42 159 137 627 12.57 4567
1mo 1 529 1.59 137 214 8.44 123456
3mo 1 3.56 1.59 137 041 6.70 123456
6mo 1 371 1.59 137 056 6.86 123456
HOMALIR Lmo 1 2.40 1.85 137 -1.25 6.06 123
baseline 2 5.87 0.64 134 4.60 7.14 2345
1mo 2 486 0.64 134 359 6.13 12345
3mo 2 3.15 0.65 134 185 444 1
6mo 2 278 0.70 134 139 416 1
2mo 2 2.89 0.83 134 125 453 12




baseline 3 9.68 0.70 134 8.29 11.06 6

1 mo 3 6.03 0.71 134 4.63 7.43 12345

3 mo 3 4.01 0.74 134 2.55 5.47 12345

6 mo 3 3.30 0.77 134 1.78 4.82 124

12 mo 3 3.00 0.93 134 1.16 4.83 124

baseline 4 13.34 0.49 134 12.37 14.31 7

1 mo 4 6.85 0.49 134 5.88 7.82 356

3 mo 4 5.16 0.49 134 4.19 6.14 12345

6 mo 4 3.97 0.51 134 296 4.98 124

12 mo 4 3.86 0.58 134 271 5.01 124

baseline 1 180.83 15.02 137 151.13 210.54 12345

1 mo 1 173.83 15.02 137 144.13 203.54 12345

3 mo 1 171.17 15.02 137 141.46 200.87 12345

6 mo 1 180.17 15.02 137 150.46 209.87 12345

12 mo 1 176.53 16.73 137 143.45 209.61 12345

baseline 2 193.24 6.05 134 181.28 205.21 345

1 mo 2 163.00 6.05 134 151.04 174.96 12

3 mo 2 174.62 6.13 134  162.49 186.75 1234

6 mo 2 182.02 6.45 134  169.26 194.79 12345
Total cholesterol 12 mo 2 183.04 7.31 134 168.57 197.50 12345

baseline 3 208.94 6.61 134 195.87 222.01 5

1 mo 3 188.85 6.66 134 175.68 202.03 12345

3 mo 3 194.75 6.72 134 181.46 208.04 12345

6 mo 3 199.92 7.07 134 185.92 213.91 45

12 mo 3 196.00 7.98 134 180.22 211.79 12345

baseline 4 187.22 4.60 134 178.12 196.31 245

1 mo 4 168.62 4.62 134 159.49 177.75 13

3 mo 4 174.42 4.63 134 165.26 183.59 1234

6 mo 4 181.37 4.74 134 172.00 190.74 12345

12 mo 4 183.98 5.19 134 173.72 194.24 12345

baseline 1 97.33 23.85 137 50.16 144.50 12345678

1 mo 1 119.50 23.85 137 72.33 166.67 12345678

3 mo 1 108.00 23.85 137  60.83 155.17 12345678

6 mo 1 100.67 23.85 137 53.50 147.84 12345678

12 mo 1 111.65 27.66 137 56.95 166.36 12345678

baseline 2 133.27 9.61 134 114.27 152.27 345678

1 mo 2 111.30 9.61 134  92.30 130.30 12345

3 mo 2 90.23 9.80 134 70.85 109.61 1

6 mo 2 91.67 10.50 134 70.89 112.45 12

Triglycerides 12 m? 2 84.07 12.38 134 59.58 108.55 1

baseline 3 175.58 10.49 134 154.82 196.34 78

1 mo 3 159.77 10.61 134 138.78 180.77 5678

3 mo 3 131.10 10.75 134  109.85 152.36 123456

6 mo 3 123.66 11.53 134 100.85 146.47 123456

12 mo 3 106.70 13.50 134 79.99 133.40 1234

baseline 4 171.34 7.30 134 156.90 185.79 68

1 mo 4 137.62 7.34 134 123.10 152.15 2457

3 mo 4 109.34 7.38 134 94.73 123.94 1234

6 mo 4 105.27 7.61 134 90.21 120.33 13

12 mo 4 105.86 8.61 134 88.83 122.89 1234
HDL cholesterol baseline 1 4417 4.74 136 34.79 53.55 1234567890ABCDE




1 mo 1 35.50 4.74 136  26.12 44 .88 123456
3 mo 1 41.67 4.74 136 32.29 51.05 1234567890ABCDE
6 mo 1 50.83 4.74 136 41.45 60.21 7890ABCDEF
12 mo 1 48.60 5.21 136 38.29 58.91 1234567890ABCDEF
baseline 2 48.62 191 133 44.84 52.40 4560ABCDE
1 mo 2 39.19 1.91 133 35.41 4297 123789
3 mo 2 46.19 1.93 133 42.37 50.02 4560AB
6 mo 2 52.26 2.02 133  48.26 56.26 56 ABCDE
12 mo 2 63.35 2.26 133 58.88 67.83 F
baseline 3 47.33 2.12 133  43.14 51.53 3569AB
1 mo 3 39.89 2.14 133  35.66 44.11 124780
3 mo 3 44.16 2.15 133 39.90 48.42 1234567890AB
6 mo 3 49.89 2.23 133 45.47 54.30 56ABC
12 mo 3 58.64 2.48 133 53.72 63.55 DEF
baseline 4 44.30 1.45 133 41.42 4717 2345890A
1 mo 4 36.16 1.46 133  33.27 39.06 17
3 mo 4 44.29 1.46 133 41.40 47.18 2345890A
6 mo 4 51.67 1.49 133 48.72 54.62 6BD
12 mo 4 57.56 1.61 133 54.36 60.75 CEF
baseline 1 117.58 12.55 137  92.76 142.41 123
1 mo 1 112.90 12.55 137 88.08 137.72 123
3 mo 1 115.37 12.55 137  90.54 140.19 123
6 mo 1 114.37 12.55 137 89.54 139.19 123
12 mo 1 109.30 13.97 137 81.68 136.93 123
baseline 2 122.54 5.06 134 112.54 132.54 23
1 mo 2 103.48 5.06 134 93.48 113.47 1
3 mo 2 114.02 5.13 134 103.88 124.16 123
6 mo 2 118.86 5.39 134 108.20 129.53 123
12 mo 2 112.33 6.11 134 100.25 124.40 123
LDL cholesterol - = ine 3 131.87 552 134 12095 14280 3
1 mo 3 120.78 5.57 134  109.77 131.79 123
3 mo 3 126.86 5.62 134 115.75 137.97 123
6 mo 3 131.43 5.91 134 119.74 143.12 123
12 mo 3 127.01 6.66 134 113.84 140.19 123
baseline 4 116.92 3.84 134  109.31 124.52 123
1 mo 4 107.29 3.86 134 99.66 114.92 12
3 mo 4 114.59 3.87 134 106.93 122.25 123
6 mo 4 116.21 3.96 134 108.38 124.04 123
12 mo 4 119.25 4.33 134  110.69 127.82 123
baseline 1 23.27 4.93 137 1353 33.01 1234
1 mo 1 26.47 493 137 16.73 36.21 1234
3 mo 1 21.02 493 137 11.28 30.76 1234
6 mo 1 20.65 493 137 1091 30.39 1234
12 mo 1 24.12 5.77 137 12.70 35.53 1234
Aspartate baseline 2 28.32 1.98 134 24.40 32.24 234
transaminase 1 mo 2 28.43 2.00 134 2447 32.40 234
3 mo 2 21.99 2.03 134 17.99 26.00 1234
6 mo 2 19.57 2.18 134 15.25 23.89 1
12 mo 2 19.74 2.60 134 14.60 24.87 123
baseline 3 23.64 2.17 134 19.36 27.93 1234
1 mo 3 27.11 2.19 134 22.77 31.45 1234




3 mo 3 21.20 2.25 134 16.74 25.66 1234
6 mo 3 19.40 2.40 134 14.66 24.15 12
12 mo 3 21.04 2.83 134 1544 26.64 1234
baseline 4 30.69 1.51 134 27.71 33.67 4
1 mo 4 30.52 1.52 134 27.52 33.52 34
3 mo 4 23.65 1.53 134 20.63 26.67 12
6 mo 4 20.33 1.58 134 17.21 23.45 12
12 mo 4 19.45 1.80 134 15.89 23.01 12
baseline 1 31.95 9.43 137  13.30 50.60 123
1 mo 1 40.63 9.43 137 21.99 59.28 123
3 mo 1 24.67 9.43 137  6.02 43.31 123
6 mo 1 21.77 9.43 137 3.12 40.41 123
12 mo 1 21.79 11.18 137 -0.33 43.90 123
baseline 2 33.79 3.80 134 26.28 41.31 123
1 mo 2 47.41 3.80 134  39.90 54.92 3
3 mo 2 26.27 3.89 134 18.58 33.95 12
6 mo 2 21.07 4.21 134 12.74 29.40 1
Alanine 12 mo 2 17.63 5.06 134 7.62 27.64 1
transaminase baseline 3 30.90 4.15 134 22.70 39.11 123
1 mo 3 37.01 4.20 134 28.69 45.32 123
3 mo 3 30.58 4.26 134 22.15 39.02 123
6 mo 3 19.71 4.62 134 10.56 28.85 1
12 mo 3 19.52 5.52 134 8.61 30.44 1
baseline 4 43.11 2.89 134 37.40 48.82 23
1 mo 4 43.19 2.91 134 37.45 48.94 23
3 mo 4 26.80 2.93 134 21.02 32.59 1
6 mo 4 20.05 3.03 134 14.06 26.05 1
12 mo 4 19.26 3.49 134 12.36 26.15 1
baseline 1 3.27 2.25 137 -1.18 7.72 12
1 mo 1 3.44 2.25 137 -1.01 7.89 12
3 mo 1 2.57 2.25 137 -1.88 7.02 12
6 mo 1 2.36 2.25 137 -2.09 6.81 12
12 mo 1 0.98 2.69 137 -4.34 6.29 12
baseline 2 6.01 0.93 134 4.17 7.84 12
1 mo 2 4.56 0.91 134 277 6.36 12
3 mo 2 3.88 0.93 134 2.04 5.71 1
6 mo 2 2.98 1.01 134 0.98 4.97 1
C Reactive Protein 12 mo 2 3.58 1.22 134 1.17 6.00 12
baseline 3 5.60 0.99 134 3.64 7.55 12
1 mo 3 3.92 1.00 134 1.94 5.91 12
3 mo 3 4.24 1.02 134 223 6.26 12
6 mo 3 3.04 1.11 134 0.84 5.23 1
12 mo 3 4.93 1.33 134 2.30 7.56 12
baseline 4 8.09 0.70 134 6.71 9.47 2
1 mo 4 5.59 0.69 134 4.21 6.96 12
3 mo 4 4.99 0.70 134 3.61 6.38 1
6 mo 4 3.38 0.72 134 195 4.82 1
12 mo 4 2.46 0.84 134 0.80 4.12 1
baseline 1 1.02 0.03 137 0.96 1.09 123456789
Waist to hip ratio 1 mo 1 0.99 0.03 137 0.92 1.05 123456789
3 mo 1 1.01 0.03 137 0.95 1.08 123456789




6 mo 1 0.96 0.03 137 0.90 1.03 123456789
12 mo 1 0.98 0.04 137 091 1.05 123456789
baseline 2 0.97 0.01 134 0.94 1.00 345678
1 mo 2 0.95 0.01 134 0.93 0.98 23456
3 mo 2 0.94 0.01 134 0.92 0.97 23456
6 mo 2 0.92 0.01 134 0.89 0.95 12
12 mo 2 0.89 0.02 134 0.86 0.92 1
baseline 3 1.01 0.01 134 0.98 1.04 4689
1 mo 3 0.99 0.01 134 0.96 1.02 23456789
3 mo 3 0.98 0.01 134  0.95 1.01 2345678
6 mo 3 0.97 0.02 134 0.93 1.00 12357
12 mo 3 0.97 0.02 134 0.93 1.00 12345678
baseline 4 1.04 0.01 134  1.02 1.06 9
1 mo 4 1.02 0.01 134 1.00 1.04 78
3 mo 4 1.00 0.01 134 0.98 1.02 5678
6 mo 4 0.98 0.01 134  0.96 1.00 23456
12 mo 4 0.96 0.01 134 0.94 0.98 1234
baseline 1 71484.00 6339.23 136 58947.79 84020.21 NA
1 mo 1 64577.67 6339.23 136 52041.46 77113.88 NA
3 mo 1 52697.46 644527 136 39951.54 65443.39 NA
6 mo 1 4199717 6339.23 136 29460.96 54533.38 NA
12 mo 1 40037.27 6601.15 136 26983.10 53091.44 NA
baseline 2 68278.04 2558.72 133 63216.99 73339.08 NA
1 mo 2 60340.68 2552.77 133 55291.40 65389.95 NA
3 mo 2 49832.87 2565.39 133 44758.63 54907.11 NA
6 mo 2 41037.09 2614.07 133 35866.55 46207.62 NA
Fat mass (DXA) 12 m(? 2 35889.03 2751.97 133 30445.74 41332.31 NA
baseline 3 64970.71 2797.16 133 59438.04 70503.39 NA
1 mo 3 57857.68 2788.89 133 52341.36 63373.99 NA
3 mo 3 48762.01 2805.50 133 43212.85 54311.17 NA
6 mo 3 41479.53 2859.86 133 35822.84 47136.22 NA
12 mo 3 33804.26  3004.72 133 27861.05 39747.47 12
baseline 4 64232.42 196235 133 60350.97 68113.86 NA
1 mo 4 56814.92 1962.18 133 52933.80 60696.03 NA
3 mo 4 46932.75 1964.69 133 43046.67 50818.83 NA
6 mo 4 41327.89 1977.62 133 37416.23 45239.55 NA
12 mo 4 36903.07 2050.27 133 32847.70 40958.43 135
baseline 1 76091.33 5020.04 136 66163.89 86018.78 NA
1 mo 1 69184.50 5020.04 136 59257.06 7911194 NA
3 mo 1 68930.17 5020.04 136 59002.72 78857.61 1
6 mo 1 67574.67 5020.04 136 57647.22 77502.11 1
12 mo 1 67824.44 507798 136 5778243 77866.46 1
baseline 2 63309.78 2022.85 133 59308.67 6731090 1
Lean body mass 1 mo 2 57526.70 2021.54 133 53528.17 6152523 1234
(DXA) 3 mo 2 57225.03 2025.89 133 53217.91 61232.16 1234
6 mo 2 57082.43 203522 133 53056.85 61108.01 1234
12 mo 2 57101.31 2066.61 133 53013.63 61188.98 1234
baseline 3 66221.17 221035 133 61849.19 70593.15 23
1 mo 3 59867.45 2208.53 133 55499.07 64235.83 125678
3 mo 3 59416.80 2212.18 133 55041.19 6379241 125678
6 mo 3 58668.94 222428 133 54269.41 63068.48 125678




12 mo 3 57440.70 225720 133 52976.04 61905.36 1256
baseline 4 68246.66 1550.55 133 65179.73 71313.59 4
1 mo 4 61629.61 154991 133 58563.94 64695.27 123
3 mo 4 61120.43 1550.40 133 58053.80 64187.06 124
6 mo 4 61066.98 1553.92 133 57993.39 64140.57 3
12 mo 4 6100523 1570.15 133 57899.54 6411093 4
baseline 1 6468.25  3996.78 137 -1435.11 14371.61 123
1 mo 1 2967.34 429696 137 -5529.61 11464.29 123
3 mo 1 13212.83 3996.78 137 5309.48  21116.19 123
6 mo 1 939040 429696 137 893.45 17887.35 123
12 mo 1 12851.44 4712.62 137 353255  22170.33 123
baseline 2 9713.04 162726 134 6494.61  12931.47 123
1 mo 2 7852.02  1627.24 134 4633.62 11070.42 12
3 mo 2 12073.64 1664.84 134 8780.88 15366.40 123
6 mo 2 13114.97 177728 134 9599.82  16630.12 123
Physical activity 12 mo 2 16769.66 212548 134 12565.83 2097349 3
baseline 3 8229.02 175835 134 4751.31 11706.72 123
1 mo 3 7410.02 175835 134 393231  10887.72 123
3 mo 3 10076.13 1806.43 134 6503.33 13648.93 123
6 mo 3 10642.96 1987.61 134 6711.80 14574.11 123
12 mo 3 15904.37 2317.03 134 11321.69 20487.05 23
baseline 4 9308.51  1240.60 134 6854.82 11762.19 123
1 mo 4 5905.48  1274.00 134 3385.73 842524 1
3 mo 4 10977.83 1264.71 134 8476.45  13479.22 123
6 mo 4 9821.70 1301.46 134 7247.64 1239576 123
12 mo 4 11520.95 1501.20 134 8551.84  14490.06 123
baseline 1 111.50 20.17 137  71.61 151.39 1
1 mo 1 22.21 20.17 137 -17.68 62.11 2
3 mo 1 97.97 20.17 137 58.08 137.86 34
6 mo 1 65.32 20.17 137 25.43 105.21 45
12 mo 1 53.74 23.30 137 7.67 99.82 3
baseline 2 95.62 8.12 134 79.55 111.68 70A
1 mo 2 18.97 8.12 134 291 35.04 12
3 mo 2 54.57 8.28 134 38.19 70.94 345689
. . 6 mo 2 47.79 8.86 134 30.26 65.31 12345689
Coni‘frf;ztli‘;ugzﬂng 12mo 2 37.41 1040 134 1684  57.99 123458
OGTT baseline 3 130.69 8.87 134 113.14 148.24 A
1 mo 3 20.60 8.97 134 2.85 38.35 13
3 mo 3 84.29 9.19 134 66.10 102.47 567890
6 mo 3 64.41 9.73 134 45.17 83.65 24567890
12 mo 3 72.26 11.65 134 49.22 95.29 567890
baseline 4 131.51 6.18 134 119.30 143.73 A
1 mo 4 23.53 6.21 134 11.25 35.81 1234
3 mo 4 85.07 6.24 134 72.73 97.42 6790
6 mo 4 81.30 6.47 134 68.50 94.10 567890
12 mo 4 64.00 7.32 134 49.53 78.48 567890
baseline 1 114.04 10.02 137 94.23 133.85 123456
Mean glucose 1 mo 1 98.33 10.02 137 78.53 118.14 12345
concentration during 3 mo 1 122.13 10.02 137 102.32 141.93 123456
OGTT 6 mo 1 116.63 10.02 137 96.82 136.43 123456
12 mo 1 111.13 11.63 137 88.14 134.13 123456




baseline 2 13618 403 134 12820 14416 56
Tmo 2 10135 403 134 9337 10933 1
3mo 2 11471 411 134 10657 12285 1234
6mo 2 11030 441 134 10157  119.03 1234
2mo 2 10897 521 134 9867 11927 1234
baseline 3 16371 441 134 15499 17243 7
Tmo 3 10852 446 134 9971 1734 13
3mo 3 12667 451 134 11774 13560 2456
6mo 3 12381 485 134 11422 13339 123456
2mo 3 11940 568 134 10817  130.63 123456
baseline 4 19903 307 134 19296 20509 8
Tmo 4 11464 308 134 10854 12074 12
3mo 4 13951 310 134 13337 14564 6
6mo 4 13622 320 134 12989 14254 56
2mo 4 12881 362 134 121.65 13597 3456
baseline 1 1.62 143 137 -120 444 12345
3mo 1 3.14 143 137 032 5.96 12345678
6mo 1 5.90 143 137 3.08 8.72 12345678
2mo 1 851 167 137 521 11.81 678
baseline 2 215 057 134 101 3.8 1
3mo 2 6.48 059 134 532 7.64 4578
6mo 2 6.82 063 134 557 8.07 58
Matouda indey | _12m0_ 2 7.20 075 134 571 8.68 58
baseline 3 1.40 063 134 016 2.64 12
3mo 3 3.63 065 134 234 492 123467
6mo 3 5.83 069 134 446 7.20 345678
2mo 3 435 084 134 268 6.02 12345678
baseline 4 113 044 134 026 1.99 1
3mo 4 322 044 134 234 4.09 236
6mo 4 358 046 134 267 449 236
2mo 4 5.10 053 134 406 6.14 345678
baseline 1 23125 2419 137 18342 27908 123
3mo 1 26608 2583 137 21500 31716 1234
6mo 1 28086 3089 137 21977 34195 1234
2mo 1 26511 3590 137 19412 33610 1234
baseline 2 28566 974 134 26639 30492 23
3mo 2 26708 1171 134 24392 29023 123
6mo 2 23479 1212 134 21082 25877 1
2mo 2 25033 1524 134 22019 28046 12
Glucose AUC baseline 3 353.06  10.64 134 33201 37410 4
3mo 3 27383 1145 134 25117 29648 123
6mo 3 27921 1258 134 25432 30410 123
2mo 3 259084 1401 134 23213 28756 123
baseline 4 02792 741 134 41327 44257 5
3mo 4 31229 810 134 29627 32830 34
6mo 4 309.18 822 134 29293 32544 234
2mo 4 30878 998 134 289.04 32853 234
baseline 1 24782 5183 136 14533 35032 1234
Isulin AUC 3mo 1 27852 5510 136 16956 38748 1234
6mo 1 29567 6511 136 16690 42443 1234
2mo 1 22320 7506 136 7476 37164 1234




baseline 2 227.33 21.16 133  185.48 269.18 1234
3 mo 2 183.57 24.86 133  134.40 232.75 1
6 mo 2 160.14 26.14 133  108.43 211.84 1
12 mo 2 146.63 31.89 133 83.55 209.72 1
baseline 3 309.44 22.80 133  264.34 354.54 34
3 mo 3 216.19 2441 133 167.90 264.47 12
6 mo 3 183.46 27.10 133 129.86 237.07 1
12 mo 3 181.85 29.47 133  123.56 240.15 12
baseline 4 298.49 15.87 133 267.10 329.88 24
3 mo 4 230.45 17.23 133 196.37 264.54 13
6 mo 4 223.94 17.47 133 189.39 258.49 13
12 mo 4 207.92 20.96 133  166.46 249.37 13

Table S6. Factor level tests on generalized linear mixed models comparing time points
for OGTT-specific cross sections with predictors time + OGTT cluster + time x OGTT
cluster, controlling for age, sex, and smoking status. Mean refers to model-adjusted
mean; SE for standard error; df for degrees of freedom; LCL for the lower 95% confidence
limit; UCL for the upper 95% confidence limit; CLD for compact letter display. Times-
cluster combinations with different CLDs within a particular parameter indicates that
they are different from each other. NAs represent failures in model convergence, and we
do not attempt to speculate about post-hoc significances of the time-by-OGTT cluster
factor level combinations for these levels.



PC cluster LSmean SE df LCL UCL CLD

* 4 -0.389 0.341 80 -1.068 0.290 1
'g pep 2 -0.007 0533 80 -1.068 1.054 1
§ 2 0.475 0519 80 -0.557 1.508 1
g 1 2.735 1.306 80 0.136 5.333 1
S 4 -0.579 0216 80 -1.009 -0.149 1
S Py 2 0.449 0.338 80 -0.223 1.121 12
=2 2 0.570 0.329 80 -0.084 1224 2
© 1 2.181 0.827 80 0.535 3.828 2
1 -0.935 1302 76 -3.527 1.657 1
2 pep 2 -0.666 0.631 76 -1.923 0591 1
2 4 0.062 0.407 76 -0.748 0.871 1
g 3 0.696 0614 76 -0.526 1.918 1
° 3 -0.250 0332 76 -0911 0412 1
=§ pey A 0.039 0220 76 -0.399 0478 1
< 2 0.089 0342 76 -0.591 0.770 1
1 0.340 0704 76 -1.063 1.743 1

Table S7. Post-hoc tests on generalized linear mixed models comparing principal
component scores as “principal responses” to bariatric surgery among OGTT clusters
controlling for age, sex, and smoking status. PC1 refers to principle component 1; PC2
refers to principle component 2. Cluster refers to OGTT cluster. LS mean refers to least
square mean; SE for standard error; df for degrees of freedom; LCL for the lower 95%
confidence limit; UCL for the upper 95% confidence limit; CLD for compact letter display.
Clusters with different CLDs within a particular PC indicates that the response in those
clusters are significantly different from each other.



model FU TPR FPR AUC
1mo 0.433 0.163 0.699
Model A: 3mo 0539 0.099 0.720
Hx 6mo 0.234 0.073 0.740
12mo 0.488 0.301 0.609
1mo 0500 0.059 0.897
Model B: 3mo 0571 0.071 0.908
Hx+OGTT 6mo 0.333 0.077 0.885
12mo 0.800 0.222 0.844
1mo 1.000 0.000 1.000
Model C: 3mo 0.667 0.143 0.917
Hx+OGTT+CRP+HbA1c 6mo 0.600 0.154 0.892
12mo 1.000 0.000 1.000
1mo 1.000 0.000 1.000
Model D: 3mo 1.000 0.000 1.000
Hx+OGTT+CRP+HbAlc+Rx 6mo  1.000 0.000 1.000
12mo 1.000 0.000 1.000

Table S8. Nested model performance predicting diabetes improvement and remission
from baseline parameters. The models contained the following baseline terms: Model A
with patient history (Hx) variables (BMI, number of past years smoking, and years since
diabetes diagnosis); Model B with patient history variables and OGTT cluster; Model C
with patient history variables, OGTT cluster, C reactive protein concentration, and
HbAlc; and Model D with patient history variables, OGTT cluster, C reactive protein
concentration, HbAlc, and the number of medications prescribed to a patient one week
prior to surgery considering only statins, metformin, insulin, gliptins, sulfonyl ureas, and
glifozins. TPR is for true positive rate; FPR is for false positive rate, and AUC is for area

under the curve.



Glucose homeostasis
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Figure S1. Biplot from principal components analysis of glucose homeostasis
parameters (Table S1) with loadings plotted as arrows for each parameter and
individual patients plotted as scores along PC1 and PC2. PC1 refers to the first principal
component and PC2 refers to the second principal component; Cluster refers to OGTT
cluster.



Anthropometric
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Figure S2. Biplot from principal components analysis of anthropometric parameters
(Table S1) with loadings plotted as arrows for each parameter and individual patients
plotted as scores along PC1 and PC2. PCI1 refers to the first principal component and PC2
refers to the second principal component; Cluster refers to OGTT cluster.
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Figure S3. Receiver operating characteristic curves from multinomial regression
predicting diabetes remission. These were fit sequentially to each follow-up exam visit
when a patient was assessed for diabetes remission. The models contained the following
baseline terms: Model A with patient history (Hx) variables (BMI, number of past years
smoking, and years since diabetes diagnosis); Model B with patient history variables and
OGTT cluster; Model C with patient history variables, OGTT cluster, C reactive protein
concentration, and HbAlc; and Model D with patient history variables, OGTT cluster, C
reactive protein concentration, HbAlc, and the number of medications prescribed to a
patient one week prior to surgery considering only statins, metformin, insulin, gliptins,
sulfonyl ureas, and glifozins.



