Obesitas™ und Niere
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Obesitas* = BMI >30; Ubergewicht = BMI >25 kg/m?



| report the following potential duality/dualities of interest
in the field covered by my lecture:

*Consultant: UpToDate Inc., Bayer, Boehringer, Novo Nordisk,
*Employee: KfH

*Research Support: European Union, Canadian Institutes of Health
Research, AstraZeneca, Bayer, Boehringer Ingelheim, Novo Nordisk,
Sanofi

*Speaker’s Bureau: AstraZeneca, Bayer, Boehringer, Novartis, Novo
Nordisk



Obesitas und Niere

- Erste Fallbeschreibungen
- Epidemiologie
- Therapie der Obesitas

- Chirurgie

- Diat

- Medikamente



Weisinger et al, Ann Int Med 1974:81:440-7

The nephrotic syndrome: a complication of
massive obesity

Beschreibt 4 Patienten mit massiver Obesitas und
nephrot. Proteinurie. Nach Gewichtsabnahme
Verminderung der Proteinurie um 50-80%:

Gew. -48kg, Uprot von 5,2 auf 1g/d
Gew. -49kg, Uprot von 4,2 auf 0,4g/d, Gew + 54kg

I,"‘J-]A;)I'Ot ,7.’.31g/d'r-r L ~ 7 3 *



Serra, A. et al, KI 2008;/3:947-55

Kidney histology in extremely obese persons (nho
diabetes) with normal kidney function

Beschreibt 95 konsekutive Patienten mit BMI
>/0kg/m2 und Nierenpunktion bei bariatrischer
Chirurgie. Vergleich: 40 Protokollbiopsien von

Nierenspendern bei Transplantation.

- FSGS nur bei 5 Obesitas-Pat. (BMI 59 kg/m2, UACR<500mg/g)

- Mesangiale Proliferation, Podozytenhypertrophie,
Glomerulomegalie bei den meisten Obesitas-Pat., selten bei
Kontrollen ‘
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Association between BMI and
GFR decline in general population cohorts
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Association between BMI and GFR decline in general
population cohorts: CKD, sex, diabetes, asian
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Bilha S. et al ity Surg 2018;28:3815-33

Metaanalyse Serumkreatinin vor/nach bariatr.
Chirurgie

Beschreibt 23 Studien mit insgesamt 3015 Patienten
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Inge et al, NEJM 2016;374:113-123

Kidney function in adolescents before/after
bariatric surgery

Beschreibt 228 Jugendliche mit Serumkreatinin und
Proteinurie vor/nach OP

- 53/228 hatten vor OP eine niedrige GFR und/oder
Proteinurie.

- Nach OP: GFR und Proteinurie normal in 46/53

F



Look AHEAD * Lancet Diab Endo 2014:2:80 28622 assessed for eligibility

A
23477 excluded
= 15480 did not t
Look AHEAD trial - il
7997 refused to
participate

Obese, T2D, N= 5145 5145 randomised
control vs intensive life- [ |
style (follow-up 9.6y; BT | TR

. . intervention and education
weight diff. 4kg, HbA1l
O 2 5 0/ B P 2 m m H I e S S 147 excluded from analysis 167 excluded from analysis
. 0 4 g 4 15 very-high-risk CKD 9 very-high-risk CKD
. . at baseline at baseline
meds, less insulin) 79 missing CKD data 84 missing CKD data
at baseline el - at baseline
11 missing CKD data 24 missing CKD data
artery, or aortic aneurysm repair). Additional criteria are described elsewhere ' The ILI at follow-up at follow-up
] ] o , o 29 lost to follow-up 42 lost to follow-up
aimed to achieve and maintain weight loss of at least 7% through reduced caloric intake and 13 died with no 8 died with no
increased physical activity ? Strategies included a calorie goal of 1200 to 1800 keal per day follow-up CKD data follow-up CKD data
(with <30% of calories from fat and >15% from protein), meal-replacement products, and at v v
least 175 minutes of moderate-intensity physical activity per week. DSE group sessions 2423 included in renal 2408 included in renal

focused on diet, exercise, and social support. The study did not set goals for control of outcome analyses outcome analyses




Look AHEAD

Lancet Diab Endo 2014:2:80

Look AHEAD trial

Obese, T2D, N= 5145

control vs intensive life-

style (follow-up 9.6y;
weight diff. 4kg, HbA1l

0.25%, BP 2mmHg, less

meds, less insulin)

artery, of aortic aneurysm repair). Additional criteria are described elsewhere 'V The ILI
aimed to achieve and maintain weight loss of at least 7% through reduced caloric intake and
increased physical activity ¥ Strategies included a calorie goal of 1200 to 1800 keal per day
(with <30% of calories from fat and >15% from protein), meal-replacement products, and at
least 175 minutes of moderate-intensity physical activity per week. DSE group sessions
focused on diet, exercise, and social support. The study did not set goals for control of
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LOOk AHEAD - Lancet D|ab Endo 20142_801_ 124 —— Diabetes support and education

—— Intensive lifestyle intervention

Look AHEAD trial

New kidney disease

- eGFR <30 ml/min or
- <45 + UACR > 30mg/g or 5
- <60 + UACR >300mg/q*

Cumulative incidence (%)

Control =

0 T T T T T T T T T 1
0 1 2 A 4 5 6 ! 8 9 10

Intensive intervention

Number at risk
Diabetes support 2408 2325 2203 2092 1914 854 I

and education

*DSC + RRT |n 145 VS 120 Intensive lifestyle 2423 2371 2275 2180 1987 889

10



Medikamente zum Abnehmen
Nicht mehr verfligbar
Amphetamine (Pulmonale Hypertonie)
Sibutramin (Vermehrte kardiovask. Todesfalle)

Rimanobant (Depressionen)

Verfugbar
Semaglutid (Ubelkeit, Erbrechen, Gallensteine), Orlistat (Durchfall),
in USA: Phentermin-Topiramat und Bupropion-Naltrexon

Zukunft

Cagri-Sema, Tirzepatid, Survodutid, Retatrutid, Orforglipron,
AMG133, Activin receptor inhibitors (Bimagrumab, Taldefgrobep)
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Mann et al. N Engl J Med 2017;377:839 & Marso SP et al. N Engl J Med 2016;375:1834
Kidney outcomes with semaglutide & liraglutide
(Macroalbuminuria, doubling of serum creatinine*, ESRD, renal death)

LEADER N=9340 / 605 kidney outcomes SUSTAIN-6 N=3297 / 162 kidney outc.

Patients with an event (%)

109

[00]
']

HR: 0.78!1
(95% CI: 0.67; 0.92)
p=0.003

Placebo

Liraglutide

Number of events:
« 268 liraglutide
« 337 placebo

0 6 12 18 24 30 36 42 48 54

Time from randomisation
(months)

| —

HR: 0.642
(95% CI: 0.46; 0.88)
p=0.005

Placebo

Semaglutide

Number of events:
+ 62 semaglutide
+ 100 placebo

0O 8 16 24 32 40 48 56 64 72 80 88 96 104

Time from randomisation (weeks) ‘



Mann et al. N Engl J Med 2017;377:839-48
LEADER: eGFR over time

SUBGROUP WITH CKD STAGE 3*; N=1934

eGFR (mL/min/1.73 m?)

48.5
47.5
46.5 -
45.5-
44.5 =
43.5 =
42.5-

ETR: 1.07
(95% CI: 1.04 ; 1.10)
p<0.001

— Liraglutide
— Placebo

A\Y

T T
0 6 12 24 36

Time since randomisation (months)




Lincoff et al. NEJM 2023: Nov 11 online

SELECT: Semaglutide in obese with CV disease, but
without diabetes: prim. CV outcome (MI, stroke, CV death)

Trial design
SELECT

Trial informationi-3
* FPFV 24 October 2018
* Double-blind, placebo-controlled, superiority trial

Randomisation (1:1)

4 ) N=17,604"
- Overweight or obesity !
(BMI 227 kg/m?) = Semaglutide 2.4 mg OW s.c. -

- Age 245 years and
established CVD*
- No prior history of i
diabetes (HbA,. <6.5%) ’
CVD SoC

- / )

Week: 3 C 16 -
Event-driven treatment period (21,225 first MACE)

Three-component MACE consisted of non-fatal M1, non-fotol stroke and CV death.
*Established CVD: MI 260 days prior to screening, stroke =60 days prior to screening or symptomatic PAD; NYHA dass IV excluded. TNumber of enrolled participants differs from number reported in basefine publication (17,605) as one

participant was randomised twice In error and subsequently removed for the primary analysis. $Dose escalation Is from week 4 to 16 with intervals of 4 weeks, and maintenance dose & event-driven to end of treatment period.
BML, body mass index; CV, cardiovascular; CVD, cardiovascular disease; FPFV, first patient first visit; HbA,,, glycated haemoglobin; MACE, major adverse cardiovasculor event; MI, myocardial infarction; NYHA, New York Heart Assoclation;

OW, once weekly; PAD, peripheral artery disease; s.c., subcutaneous; SoC, standard of care.
1. Ryan DH et al. Am Heart | 2020;229:61-9; 2. Lingvay 1 et al. Obesity (Silver Spring) 2023;31:111-22; 3. Lincoff AM et al. N Engl | Med 2023;D001:10.1056/NE/Moa2307563.



SELECT: Semaglutide in obese with CV disease, but

without diabetes: body weight (% change from 96.6kg)

0
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SELECT: Semaglutide in obese with CV disease, but withou

diabetes: secondary outcomes incl. nephropathy

Expanded MACE* —i— 0.80(0.73; 0.87)
MACE with all-cause deatht —— 0.80(0.72; 0.88)
Non-fatal M1 —— 0.72(0.61; 0.85)
Non-fatal stroke ——— 0.93(0.74; 1.15)
Coronary revascularisation —— 0.77 (0.68; 0.87)
Unstable angina requiring hospitalisation ——— 0.87(0.67; 1.13)
HF hospitalisation/urgent HF visit —_—. 0.79 (0.60; 1.03)
Clephropathy —_— 0.78 (0.63; 0.96D>
! | | —
0,25 0,5 1 2

Favours semaglutide Favours placebo



SELECT: Semaglutide in obese with CV disease, but

without diabetes: Nephropathy outcome
(new macroalb.; eGFR decrease >50%; ESKD*; Kidney
death)

HR 0.78 (0.63-0.96) 155 von 8,803 vs 198 von 8,801

*ESKD: chron. dialysis or eGFR <15 ml/min
At baseline: mean eGFR 82ml/min; UACR 7 mg/g

IF 'AI ---‘-‘ Pr g L‘-‘-—- Fhl/h O - J —I .‘--\



SELECT: Semaglutide in obese with CV disease, but

without diabetes: prim. CV outcome (MI, stroke, CV death)

A Primary Cardiovascular Composite End Point

GFR <60:

HR 0.69 (0.52-0.90)

GFR >60

HR 0.82 (0.72-0.92)

100-
90
X 80
§ 70-
<  60-
£ so-
2 40
o

= 304

= 20
3 _
10—
0
0

No. at Risk

Placebo 8801 8652
Semag|utide 8803 8695 8561 8427 8254 7229 5777 4126 1734

10—

Hazard ratio, 0.80 (95% ClI, 0.72—-0.90)
P<0.001 for superiority

Placebo

Semaglutide

T T T T T T |
12 18 24 30 36 42 43

Months since Randomization

3487 8326 8164 7101 5660 4015 1672

F



Obesitas und Niere, Zusammenfassung

Ab einem BMI >30 kg/m2 steigt das Risiko flr das
Auftreten einer CKD bzw Beschleunigung einer
bestehenden CKD

Eine Gewichtsabnahme bei Obesitas mit Chirurgie, Diat
oder Semaglutid senkt das Risiko fur eine CKD

Ebenso sinkt das CV Risiko mit Chirurgie oder
Semaglutid, auch bei CKD

Lebenslang Abnehmspritze/-pille ??



GLP-1 agonist therapy

« Initial therapy for 12-18 mo to achieve weight loss ﬁ IEIK B
- Booster periods over time as needed

Lifestyle counseling, including Food Is Medicine
- Nutritionally tailored groceries or meals
* Nutrition and culinary education
- Digital and telehealth behavior support

Weight trajectory
* Variable patient experiences
* Flexible, individualized treatment plans

Time,y

x 0 "

) Patient who requires

= GLP-1 booster period

S -10- . . .

- Patient with sustained

S weight loss

.é_) >

_20 7 | I | I 1 |

0 1 2 3 4 5 6

Mozaffarian D.

GLP-1 Agonists for
Obesity—A New
Recipe for Success?

JAMA. 2024, 29. February

doi:10.1001/
jama.2024.2252



Garofalo et al., KI 2017;91:1224-35
Metaanalysis of population studies: obesity and

new CKD

Authors ES (95% CI) Weight
1: eGFR < 60 ml/min
Jung etal, 2015 —-— 1.20 (1.00, 1.44) 8.44
Nishikawa et al, 2015 —_——— 1.18 (1.06, 1.31) 8.91
Kanno et al, 2012 1.03 (0.82, 1.30) 8.02
Tohidi etal, 2012 —o 1.10 (0.77. 1.57) 6.83
Kawashima et al, 2011 - 1.35 (0.87. 2.10) 6.02
Watanabe et al, 2010 —_— 1.40 (121, 1.62) 868
Ryu et al, 2009 —-— 1.14 (0.89, 1.486) 7.87
Obermayr et al, 2008 ——e 1.19 (1.02, 1.39) 8.59
Foster et al, 2008 —— 1.09 (069, 1.73) 584
Weycker et al, 2008 —e 2.40 (2.17, 2.66) 8.92
Yamagata et al, 2007 —— 1.05 (1.02, 1.09) 9.15
Gelber et al, 2005 —— 1.32 (0.96, 1.81) 724
Domromgkitchaiporn et al, 2005 —— 1.68 (1.02, 2.77) 548
Subtotal (I-squared = 95.0%, P = 0.000) — 1.28 (1.07, 1.54) 100.00
2: Albuminuria
Nishikawa et al, 2015 ——— 1.75 (1.52,2.02) 19.30
Jang et al, 2014 — 1.22 (0.99, 1.51) 13.43
Chang et al, 2013 ~o— 1.90 (1.10, 3.29) 3.19
Kanno et al, 2012 —— 0.98 (0.68, 1.42) 6.19
Watanabe et al, 2010 — 163 (1.48,1.79) 2414
Foster et al, 2008 —-— 1.56 (1.08, 2.26) 625
Yamagata et al, 2007 — 1.50 (1.41, 1.59) 2750
Subtotal (I-squared = 62.7%, P = 0.013) - 1.51 (1.36, 1.67) 100.00
Overall (I-squared = 91.0%, P = 0.000) - 1.36 (1.18, 1.56)
NOTE: Weights are fromm random effects analysis
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