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Simulation Model Estimates of Health and Economic
Conseqguences of Obesity: USA, UK

§ Continued increase in obesity anticipated with aging populations
and increased burden of CVD, DM, CA

§ By 2013 — Obesity: 65 M more in US; 11 M more in UK
§ By 2030 — Increased combined health burden in adults
0 Diabetes Mellitus: 6-8.5 Million more cases
0 CVD and stroke: 5.7 — 7.3 Million more cases
0 Cancer: 492,000 — 669,000 more cases
0 26 — 55 Million QALYs foregone

§ By 2030 — Combined medical costs for treatment

0 Increase by $48-66 billion/year in the US and 1.9 — 2 billion L/year in the
UK

Wang et al Lancet 815-825, 2011.




Breast cancer trends 2008-2010
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BMI and Stroke

Study

Kurth (2002) [28]
Kurth (2002) 28]
Jood (2004) [87]
Shaper (1857) [88]
Murphy (2008) [89]

Rexrode (1997 [90]
Wessel (2004) [91]
Kurth (2005) [92]
Murphy (2006) [89]

Obesity Sex

BMI
BMI
BMI
BMI
BMI

BMI
BMI
BMI
BMI

T =T 2T

L e e g |

Overweight Obese

05 1 2 4 16 05 1 2 4 16 32

L 1 1 1 | L | | | | |
Age F-up Country N Qutcome Risk Est (95% CI) Risk Est (95% CI)
40-84 125 US 21414 IRR 3 1.34 (1.16 - 1.56 ) —— 168 (1.27 -2.21)
40-84 125 US 21414 RRA-P = 1.34 (116 - 1.55) —— 166 (1.27 -2.18)
47-55  22.8 Sweden 7402 RR-P ' 119 (1.04 - 1.36) S 157 (1.28 -1.92)
40-59  14.8 UK 7735 RR-P T 1.19 (093 - 1.52) — 1.7 (0.94 -2.01)
4564 20 UK 7048 RR-P . 3 1.07 (0.89 - 1.20) —— 1.35 (1.03 -1.78)
IRR: Al studies (1) L 2 1.34 (116 - 1.56) . 168 (1.27 -2.21)
RA-P: All studies (4) 35(0.32)° [ 2 123 (1.13 - 1.34) [ 2 151 (1.33 -1.72)
RR-P: Europe studies {3)  0.80054)" 4 1.16 (1.05 - 1.28) L 4 1.47 (1.26 -1.71)
30-55 147 US 87437  IRR - 1.29 (1.03 - 1.62) . 3 150 (1.27 -1.77)
39 US 906 RR-P . 2.60 (0.91 -7.94) — 2.05 (0.68 - 6.16)
45, 98 US 39876  RRA-P - 1.20 (0.97 - 1.48) —-— 1.32 (1.03 -1.69)
4564 20 UK 8354 RR-P S 3 1.09 (091 - 1.31) - 160 (1.30 -1.98)
IRA: All studies (1) - 1.29 (1.03 - 1.62) 4 150 (1.27 -1.77)
RR-P: All studies {3) 2.5(0.24)" L2 1.15 (1.00 - 1.32) L 2 1.49 (1.27 -1.74)
IRA & RA-P: F-up>=10yrs (3)  1.30.52° L 118 (1.04 - 1.32) L 1.49 (1.33 - 1.67)
RA-P: F-up>=9yrs (2) 0.4{0.51)" i g 1.13 (099 - 1.31) 4 1.48 (1.26 -1.73)
RR-P: US studies (2) 2.1(0.15)° - 1.24 (1.00 - 1.52) & 1.35 (1.06 -1.71)
IRR & RR-P: US studies (3) 2.110.34)" L 2 1.26 (1.08 - 1.47) L 145 (1.27 -1.66)
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Guh DP, et al. BMC Public Health 2009:; 9:88




BMI and Hyp

ertension

Study

Hu (2004) [83]
Radi (2004) [84]

Folsom (2000) [19]

Huang (1998) [85]
Folsom (2000) [19]
Hu (2004) [83]
Radi {2004) [84]

Obesity Sex  Age

BMI
BMI

WG

BMI
BMI
BMI
BMI

QOvenweight Obese

05 1 2 4 16 0.5 2 4 16 32

L 1 1 | | L | | | |
F-up Country N QOutcomne Risk Est (95% CI) Risk Est {95% CI)
M 2564 11 Finland 8302 IRR ] 1.28 (1.09 - 1.50) s 1.84 (151 -2.24)
M 1569 1  France 9691 RR-P - 2.34 (1.85 -2.98) —— 5.93 (4.39 - 8.00)
[RA: Al studies (1) L 2 128 (1.10 - 1.50) e = T.84 (1561 - 2.24)
RR-P: Al studies (1) - 2.34 (1.85 -208) - 593 (439 -800)
F 5560 59 US 31702 IRR [ | 1.38 (1.27 -1.51) [ ] 1.90 (1.77 - 2.03)
[IRR: All studies (1) * 138 (1.27 -1.51) * 1.90 (1.77 -2.03)
F 3055 16 US 82473 IRR [ ] 2.32 (2.25 - 2.40) [ ] 4.01 (3.83 -4.19)
F 5569 59 US 31702 IRR ] 1.44 (1.34 -1.54) u 2.06 (1.89 - 2.24)
F 2564 11 Finland 9139 IRR = 1.40 (1.20 - 1.63) = 3 1.59 (1.32 - 1.93)
F 1569 1  France 7774 RR-P — 2.04 (1.33 -3.12) 3.48 (212 -5.71)
[RR: All studies (3) e e = = 165 (1.24 -2.19) —— 242 (159 -2.67)
RR-P: All studies (1) —— 2.04 (1.33 -3.12) —— 248 (212 -5.71)
IRR: F-up>=10 yrs (2) 40,100 —— 1.81 (1.27 -257) —— 2.54 (1.34 -4.82)
IRR: min.age<55 (2) 000 —— 1.81 (1.27 -2.57) —— 254 (1.34 - 4.82)
IRR: min.age>=55 (1) * 144 (1.34 - 1.54) * 2.06 (1.89 - 2.24)
IRR & RR-P: min.age<55 (3) £0.3j0)* - 1.89 (1.45 -2.48) —— 276 (1.72 - 445)
IRA: US studies (2) 148.310)* —— 1.83 (1.31 -2.55) —— 2.88 (1.81 - 4.57)
IRR & RR-P: Europe studies (2) 28011 - 1.64 (1.24 -2.18) —— 223 (1.30 - 3.83)
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Guh DP, et al. BMC Public Health 2009:; 9:88




BMI and Coronary Heart Disease in Women

Study

Rexrode (1998) [20]
Rexrode (1998) [20]

Li (2008) [99]
Wilson (2002) [84]
Kannel (2002) [97]

Tuomilehto (1987) [98]

Seeman (1993) [96]
Wessel (2004) [91]

WC
WC

BMI
BMI
BMI
BMI
BMI
BMI

Overweight Obese

05 1 2 4 16 05 1 2 4 16 32

L | 1 1 | | | | | | |
Obesity Sex Age F-up Country N Outcome Risk Est (5% CI) Risk Est (95% CI)
F 4065 8 US 44702 IRR —-— 1.82 (141 -2.36) —— 269 (2.05 -3.53)
F 4065 8 US 44702 RR-P —— 1.82 (140 - 2.36) —a— 266 (2.03 -3.49)

[1IRR: All studies (1) E = 1.82 (141 -2.36) - 269 (2.05 -3.53) |
RR-P: Al studies (1) - 1.82 (1.40 - 2.38) -9 2.66 (2.03 -3.49)
F 3459 20 US 88393 IRA [ | 181 (165 - 1.99) u 315 (2.84 -3.48)
F 3575 44 US 433 IRR — 154 (0.97 - 2.46) 213 (1.25 -365)
F 3074 16 US 2798 RR-P — 1.33 (093 -191) —_— 2.33 (1.80 -3.39)
F 3058 9  Finland 4037 RR-P —_ 1.32 (089 - 2.51) —— 1.98 (0.99 -3.94)
F 6508 & US 1262 RR-P — 0.82 (0.44 - 153) —— 1.32 (076 -2.30)
F 39 Us 906 RRF ———T—— 079 (0.27 -2.30) — 1.47 (0.58 -372)
IRR: Al studies (2) 0405y [ 3 1.80 (154 - 198) L3 310 (2.81 -343) |

RR-P: All studies (4) 2.4i0.49]" i 1.14 (0.88 - 1.48) - 1.91 (1.45 - 2.50 )
RR-P: Fup<10yrs (3) 1.3(0.53) 0.99 (0.8 - 1.50) —— 153 (1.04 -2.27 )
RR-P: F-up>=10yrs (1) o 1.33 (0.93 -1.91) —— 233 (160 -339)
IRR & RA-P: min.age<=40 (5) 580211 S 2 1.50 (1.25 - 1.80) -4 246 (1.96 -3.00)
RR-P: US studies (3) 2.2(0.33)" —— 1.14 (0.85 - 1.54) —— 1.85 (1.33 -2.58)
IRR & RR-P: US studies (5) 10.7(0.08) - 132 (1.02 -171) —— 215 (1.59 -2.91)
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Guh DP, et al. BMC Public Health 2009:; 9:88




BMI and Coronary Heart Disease in Men

Study

Rexrode (2001) [21]
Rexrode (2001) [21]

Jonsson (2002) [93]
Wilson (2002) [94]

Wannamethee (2005) [79]

St-Pierre (2005) [95]
Seeman (1993) [96]
Jonsson (2002) [93]

Wannamethee (2005) [79]

Kannel (2002) [97]
Tuomilehto (1967} [98]

Obesity Sex Age

WG
wc

BMI
BMI
BMI
BMI
BMI
BMI
BMI
BMI
BMI

Overweight Obese

05 1 2 4 16 05 1 2 4 16 32

L | | | 1 L 1 | | 1 1
F-up  Country N Qutcome Risk Est (95% CI) Risk Est (95% Cl)
M 40-84 33 US 15164 IRR - 143 (117 -175) - 1.86 (1.49 - 2.32)
M 40-84 39 US 16164 RR-P - 141 (1.16 -172) - 1.81 (145 - 2.25)
IRR: All studies (1) 4 143 (117 -1.75) -4 1.86 (1.49 - 2.32)

[RR-F: All studies (1) ¥ 741 (1.16 -1.72) = 181 (145 -2.95) |
M 2761 23 Sweden 202025 IRR [ | 142 (1.29 -1.57) . 3 2.08 (177 - 2.45)
M 3575 44 US 433 IRA — 142 (0.95 -2.11) — 173 (1.04 - 2.91)
M 40-58 213 UK 7175 IRA [ | 131 (1.19 - 1.44) = 179 (1.54 - 2.08)
M 3464 13  Canada 1824 IRA —a— 101 (0.79 - 1.30) S 1.26 (0.88 - 1.80)
M 6598 &  US 916 RR-P 220 {1.15 -4.22) 1 1.08 (0.96 - 4.08)
M 2761 23 Sweden 202025 RR-P [ | 141 (1.28 - 1.56) . 3 199 (171 -2.32)
M 40-58 213 UK 7175 RR-P [ | 126 (1.16 - 1.37) = 162 (1.44 - 1.83)
M 3074 16 US 2453 RR-P - 112 (0.69 - 1.41) —a 1.50 (1.13 - 1.98)
M 30-58 9  Finland 3785 RR-P — 0.98 (0.69 -1.39) — 174 (121 - 250)
IRR: All studies (4) 5.5(0.001" & 128 (1.14 - 1.45) 4 175 (144 - 2.12)
[BR-P: All studies (5] 10.100.04) & 120 (1.18 - 1.41 L 2 172 (151 -1.067 |

RR-P: F-up<10yrs (2) 46(0.03) —— 133 (0.78 -2.24) —— 1.83 (1.31 - 254)
RR-P: F-up>=10 yrs (3) 5.1(0.08]" L 129 (1.18 - 1.42) L 4 171 (147 -1.98)
RR-P: min.age>=65 (1) —— 220 (1.15 -4.22) —— 1.98 (0.96 - 4.08)
RR-P: max.age=<65 (3) 5(0.05)° & 181 (1.19 - 1.43) L 2 176 (153 - 2.02)
IRR & RA-P: max.age=<65 (4) 12.5(0.03)" 2 124 (1.08 - 1.42) & 172 (1.43 - 2.06)
IRR: US/Canada studies (2)  =0.18)" - 1.11 (0.90 -1.38) —— 140 (1.04 - 1.88)
IRR: Europe studies (2) 1.4(0.24) L 2 136 (1.27 -148) L 2 182 (172 -2.14)
RR-P: US studies (2) 3.7(0.06]" - 121 (0.97 - 1.50) - 155 (1.20 - 2.01)
RR-P: Europe studies (3) 6(0.05)" L 2 131 (1.19 -1.43) L 2 176 (1.53 -2.02)
IRR & RR-P: US/Canada studies (4) 5900117 B 116 (1.00 -1.35) & 148 (1.22 -1.80)
IRR & RR-P: Europe studies (3) 8(0.0g)’ 2 134 (1.26 - 1.44) L 2 1.90 (171 -2.12)
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Guh DP, et al. BMC Public Health 2009:; 9:88




BMI and Congestive Heart Failure

Study

Kenchaiah (2002) [101]
Kenchaiah (2002) [101]

Kenchaiah (2002) [101]

Rea (2003} [100]

Kenchaiah (2002) [101]
Bibbins-Domingo (2004) [102]
Wessal (2004) [91]

Chasity

BMI
BMI

BMI
BMI
BMI
BMI
BMI

Overweight Obese

0.1 05 1 2 4 16 0.1 05 1 2 4 16 32

L 1 | | 1 1 L | | | | | |
Sex Age F-up  Country N Outcome Risk Est (85% CI) Risk Est (95% CI)
M 30+ 14 US 2704  IRA . 1.31 {0.96 -1.79) — 1.79 (1.24 -2.59)
M 30+ 14 us 2704 RR-P = 1.36 (1.01 -1.83) — 1.80 (1.27 -2.58)
[IRR: All studies (1) - 1.31 (0.96 -1.79) 4 170 (1.24 -2.59)
AR-P: All studies (1) - 1.36 (1.01 -1.83) —- 1.80 (1.27 -2.56)
F o oa0s 14 US 3177 IRA = 241 {1.81 -3.21) —— 3.08 (2.23 -4.25)
F o e5: 73 US 3223 IRA - 1.03 (0.79 -1.34) —— 1.39 (1.04 -1.84)
F 30+ 14 us 3177  RR-P —a— 2.38 (1.81 -3.14) — 291 (2,14 -3.85)
F Post-M** 63 us 2381 RR-P T™ 1.21 (0.87 -1.70) — 1.77 (1.28 -2.43)
F 39 us 906 RR-P e 0.63 (0.30 -1.30) e — 0.96 (0.51 -1.83)
IRA: Al studies (2) 18.2(0" —— 1.57 {0.86 -2.87 ) —— 2.06 (1.16 - 3.66)
[RR-P: All studies (3) 16801 —1— 1.27 (0.68 -2.37 ) —— 1.78 (1.07 -2.85)
IRR & RR: post-mencopause and 65+ (2)  0&(0.45° T 1.10 (0.89 -1.35) s 2 1.54 (1.25 -1.80)
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Guh DP, et al. BMC Public Health 2009:; 9:88




BMI and Type 2 Diabetes Risk

Overweight Obese
05 1 2 4 16 05 1 2 4 16 a2
L 1 1 1 | L 1 1 1 1
Study Obesity Sex  Age Fup Country N Outcome Risk Est {95% CI) Risk Est (5% CI)
Wang (2005) [82] WC M 4075 13 US 27270 IRR L 277 (2.27 -3.37) Ld £.47 (551 -7.60)
Maisinger (2006) [77] WC M 3574 95 Gemany 3055 IHR —— 187 (129 -271) —— 4567 (3.43 -6.38)
Wang {2005) [62] WC M 4075 13 US 27270 RA-P E o 272 (2.24 -3.31) k3 6.16 (526 -7.21)
Meisinger (2006) [77] WC M 3574 95 Gemany 3055 FRR-P — 1.81 (1.26 - 2.60) —a— 4.07 (3.02 -5.48)
T=i=N Al studies (2] 3.300.07)" i 236 (176 -315) $ 567 (446 -7.20)
[ BR-P:  All studies (2} 3.8(0.08)" 2.27 (1,67 -3.10) 513 (3.81 -6.90) |
Wannamethee (2005)[79] BMI M 4053 176 UK 7176 IBB —-— 269 (212 -3.40) —-— 7.12 (5.40 - 9.40)
Koh-Banerjes (2004)[80] BMI M 4078 37 US 22172 |BR —m— 263 (1.99 -3.46 ) — 8.79 (6.34 - 12.19)
Maisinger (2006) [77] BMI M 3574 95 Germany 3055 IRR —_— 2.20 (1.37 -3.53) —_— 6.10 (3.84 - 9.69)
Oguma (2005) [81] MM 238 US 20187 |BA = 219 (1.95 -2.47) - 560 (451 - 6.97 )
Wannamethee (2005)[79] BMI M 4053 176 UK 7176 RR-P —- 263 (2.09 -3.32) —— 6.46 (4.97 - 8.40)
Meisinger (2008) [77] M M 3574 95 Gemany 3055 RR-P —_— 2.16 (1.36 -3.43) —_— 5.53 (3.52 - 8.68)
OQumaczc'osJ[m BMI M 238 S 20187 RBA-P 211 (188 -236) = n 456 (374 -556)
[IBR; Al studies (4] 3.200.37) 240 (212 -272) s & 674 (555 -8.19) |
P Allstudies (3) 28(0.23) 229 (1.05 -2.64) & 536 [4.92 -5.65)
RR: F-up<iOyrs (2) 0.4(0.53)" & 251 (1.98 -3.19) —— 7.78 (5.96 - 10.15f
IRR:  Fups=10yrs (2} 2313 ‘ 2.28 (2.06 - 2.54) A £.14 (5.17 -7.28
IRR: US studies (2) 1.4(0.24)" 234 (2.03 -2.71) —— 6.84 (495 -9.43)
Carey (1897) [78] WC F 3055 76 US 42492 |BR - 485 (3.89 -6.06) - 15.26 (12.43 - 18.72)
Maisinger (2006) [77] WC F 3574 95 Gemany 2957 IBR —_— 2499 (1.76 - 5.05 ) —_— 9.81 (6.23 - 15.43)
Folsom (2000) [18] WC F 5589 94 US 31702 |RR 5 263 (212 -3.26) s 3 B.BB (7.40 - 10.52)
Meisinger (2006) [77] WC F 7 ER-P — 280 (167 -4701) — 839 (5.38 - 13.09)
ies (3) 15.4{0)" i 340 (242 -478) Aé— 11.10 (8.23 - 14.96
- studies (1) 2380 (167 -470) 8.39 (5.36 - 13.09)
Hu (2001} [75] BMI F 3055 16 US 84341 |BR L g 547 (482 -6.22) M 1958 (17.37-22.06)
Waeinstein (2004) [76] BMI F 45+ 69 US a7e7a  |IBR 5 401 (337 -4.78) % 13.47 (11.45 - 15.86)
Folsom (2000) [18] BMI F 5583 94 US 31702 |BR : 3 397 (277 -3.85) = 9.49 (B.09 - 11.14)
Maisinger (2006) [77] BMI F 3574 95 Germany 2957 IRR e — 326 (1.97 -5.39) — B8.34 (5.37 - 12.97)
Weinsteinl.’modll[;/% BMI F 45+ 69 US a7g7a BA-P L 3.97 (3.34 -4.72) L 12.83 (10.93 - 15.07)
Meisinger (2008) BMI F 7 __BR-P —— 312 (190 -511) — 741 (481 -1149)
1AR: All studies (4] 26.2(0)" t 3.92 (3.10 - 4.97 ) —— 12.41 (9.03 - 17.06)
RR-P: Al studies (2) 0.800.37)° 3.64 (2.93 -4.52) —&_ 10.47 (7.31 -IS.GD%
IRR: F-up<8yrs (1) 401 (3.37 -4.78) & 13.47 (11.45-15.86
IRR: F-up>= Jyrs (3) 25.1(0)" 3.88 (2.84 -5.28) —— 11.96 (7.79 - 18.37)
IRR US studies (3) 24.0(0)° 417 (3.24 -5.37) —— 13.60 (9.70 - 19.07)
I T T T 1 [ T T T T
05 1 2 16 05 1 2 4 16 a2
RR RR

Guh DP, et al. BMC Public Health 2009:; 9:88




Diabetes and Cancer Risk by Cancer Site

Cancer site

RR (95% CI)

Summary

Case-control

Cohort Studies

Studies
Endometrial 2.1 (1.7 -2.5) 2.2(1.8-2.7) 1.6 (1.2-2.1)
Pancreatic 1.8 (1.6 — 1.8) 1.9(1.5-2.4) 1.7 (1.5-1.8)
Colorectal 1.3(1.2-1.4) 1.3(1.2-1.5) 1.2 (1.1-1.4)
Breast 1.2 (1.1-1.2) 1.1 (1.0- 1.3) 1.2 (1.1- 1.3)
Prostate 0.8 (0.7 -0.9) 0.8(0.7-1.1) 0.8 (0.7-0.9)

Grote VA, et al. Exp Clin Endocrinol Diabetes (2010); 118:4-8.




Prevalence of Common Comorbidities among
Patients with the Three Most Common Cancers,
Medicare Data

All claims (%)

Condition Breast Prostate Colorectal- — Colorectal-
female male
Chronic pulmonary disease 7.2 16.2 4.7 4.8
Diabetes 10.2 17.4 6.4 5.4
Congestive heart failure 5.7 0.8 5.1 3.6
Cerebrovascular disease 3.6 7.4 2.4 2.2
Peripheral vascular disease 2.1 4.6 1.5 1.5
Old myocardial infarction 0.8 2.9 0.5 1.0

Klabunde CN, et al. Ann Epidemiol 2007;17:584-590. Medicare data from 1992-1996.




Risk of Death Varies by Comorbidity for Patients with
the Three Most Common Cancers

Hazard Ratios (HRs)

Breast Prostate Colorectal

Condition n=13,247 n=26,766 n=16,829
(841 non-CA (2,122 non-CA (1,756 non-CA

deaths) deaths) deaths)
Mod./severe renal disease 3.28 1.97 2.63
Congestive heart failure 2.33 2.40 2.16
Dementia 3.29 2.17 1.92
Chronic pulmonary disease 1.60 2.06 1.40
Cerebrovascular disease 2.04 1.30 1.41
Paralysis 1.23 1.48 1.65
Diabetes 1.57 1.27 0.99

Klabunde CN, et al. Ann Epidemiol 2007;17:584-590. Medicare data from 1992-1996.




BMI by Genetic Predisposition Score In
Inactive versus Active Individuals

218.5
& Inactive individuals
m  Active individuals
f -
” o
~ ©
27.5 5 L
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o~ ~
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Genetic predisposition score

Li S, et al, PLoS Medicine 2010 7:1-9




Comorbid Conditions and Guideline Therapy

§ Patterns of Care Insurance Study
0 Included 11 cancer sites

0 Adjusted for:
¢ Cancer site
¢ Stage
¢« Number of positive nodes
¢ Type of medical insurance

¢ Charlson score

§ Guideline-based care was reduced among patients with
Charlson Score of 1+




Increased Number of Comorbid Conditions or Higher
Charlson Score Associated with Less Treatment

§ Less guideline consistent care
0 Colon Stage lll and rectal Stage Il/IV Patients
0 Ovarian Cancer patients

§ Less surgery in pancreatic cancer patients

§ Less likely to have radical nephrectomy in kidney cancer
patients

§ Decreased intravesical chemotherapy in bladder cancer
patients

NCI Patterns of Care Studies




Relationship of Obesity and Dose-intensity with
Disease Recurrence in CALGB 8541

@

© 10

w .

5 o4 Z\ Risk of Recurrence in obese vs. non-

§ 08 "+ | obese who received full dose treatment:
> 04

B 02 RR 1.02 (95% CI 0.83-1.26)

B <]

l:IE. 0.0 4,

0 2 46 8 10

Years
Risk of recurrence in obese
who received full dose
treatment vs. <95% dose

RR 0.73 (0.53-1.00)

Probability Failure Free

0 2 4 6 8 10

Rosner et al. JCO 1996: 14:3000-08.




BMI and Quality of Dosing for
Breast Cancer Adjuvant Chemotherapy

Table 4. Multivariate Analysis of Initial Chemotherapy Dose < 85% of
Standard (N = 737)
Odds
Characteristic Ratio 95% CI P

Age, years 1.01 0.98 to 1.05 49
CCl=1 1.16 0.60t0 2.25 .67
BMI

Normal 1.00

Overweight 1.18 0.74 to 1.87 .65 .0004

Obese 2.47 1.36 to 4.51 .003

Severely obese 4.04 1.46to 11.19  .007
Median household income, 1.02 0.85t01.22 .81

$ (in thousands)
Education less than high 3.07 1.57 to 5.99 .001
school

Non-white race 1.30 0.49t0 3.47 .60
Region

Northeast 1.00

Central 1.67 0.43t06.44 .46 < .0001

West coast 0.90 0.261t0 3.18 .87

South 5.58 2.20to 14.14 .0003

Griggs JJ, et al. JCO 2007; 25:3




Diet-induced Obesity Influences on Acute
Lymphoblastic Leukemia and Therapeutic Response

§ Burden of Leukemia:

0 Most common
childhood cancer

6 10t most common
adult cancer

0 Relapsed leukemia is
the 4" most common
childhood cancer

Mittleman SD, et al.
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Obese Mice with ALL Demonstrate Resistance
to Chemotherapy Despite Dosage
Proportionate to Weight
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Vincristine Blood & Tissue Levels Not Altered by Obesity
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Adipocytes Prevent Vincristine-induced
Apoptosis

No Feeder Fibroblasts Adipocytes

BrdU-FITC

=

Behan et al, Canc Res 2009, 69:7867-74




Adipocytes in ALL Cell Culture Limit Effects of
Chemotherapeutic Agents
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Cancer Incidence (I) and Mortality (M) Rates Between
Bariatric Surgical and Nonsurgical Obese Groups

Men
Nonsurgical
Surgical Obese Obese Cancer
Author \ Cancer Rate Rate Reduction in Cancer RR
1 =4.14% 1 =4.14% I = No change
PGS, 20 2 M = 1.06% M = 1.53% M = 30%
McCawley, 2009 Not Studied
Sjostrom, 2009 590 1 =6.4% | =6.6% 1 =3%
Women
Surgical Obese | Nonsurgical Obese
Author \ Cancer Rate Cancer Rate Reduction in Cancer RR
Adams, 2009 5654 | =3.8% 1 =5.23% I =27.3% (p<0.05)
M = 0.55% M =1.05% M = 47.6% (p<0.05)
McCawley, 2009 1482 I =3.6% | =5.8% | = 38% (p<0.05)
Sjostrom, 2009 1447 | =5.56% | =8.98% I = 38% (p<0.05)

Ashrafian et al, Cancer 2011




Competing Risk Regression Analysis

Subdistribution Hazard: In Discrete Time
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Conclusions

§ Obesity related comorbid conditions are common among cancer
patients and likely to increase in the future

§ Treatment may be less intensive among people who are older,
obese, and have comorbid diseases — many of which are increased
with obesity, physical inactivity and poor diet

0 May be an issue when analyzing and interpreting outcomes in
samples with a very wide age range

0 Possible analytic approaches:
¢« Competing risk regression
¢ Age at diagnosis as the time metric

§ Most existing observational studies of BMI and survival do not have
detailed treatment data (such as dosage data), few adjust for
comorbid disease, or use age as the time metric




Questions?




