la prevenzione del Diabete

Dr Raffaele Mancini
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Il Diabete in Italia
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| diabete in Europa

Figura 4. Paesi europei a confronto per la prevalenza del diabete nella popolazione di 65 anni e pil, per genere.
Anno 2019. Tassi per 100 persone.

-'.--. .
II

32,0
28,0

‘.‘11 a
24.0
20,0
16,0

B Totale

12,0 Fy
8.0 A Uarmini
4.0 = Donne
0,0

m o g ™M ™ ™ M M M MW M MW~ M MM MW M M WM WO O MMM T

¢ 3 _E§ﬂ=§=ﬁﬂ E YR s EEREEPEERES

o 3‘*—* 5 u ;_‘:.335:19&3:% &émi 2 E =

8 o = & - < ,Ej_tm T35 -

% S 4-'-5 = L] E § E

II
M

Fonte: Burostat, Indagine Europea sulla salute (Ehis, 2019)



Screening and Diagnosis of Prediabetes

Conventional Glycemic Markers

Fasting plasma glucose 2-Hour 75-g OGTT HbA1c
100 to 125 mg/dL 140 to 199 mg/dL 5.7% to 6.4%
(5.6-6.9 mmol/L) (7.8-11.0 mmol/L) (39-47 mmol/mol)

OGTT, oral glucose tolerance test.
American Diabetes Association. Clin Diabetes. 2022;40:10-38.



UK Biobank

Prevention of Cardiovascular and Kidney Outcomes

Incidents of ASCVD, Heart Failure, and Chronic Kidney Disease
by Baseline HbA1c Level = 6589 of 46,911 (14.0%)

individuals with

0.20 4

prediabetes progressed to
T2D during the
follow-up period

Z =  Among 6476 individuals
°© 2 4 6 8 N u with prediabetes who

Follow-Up Time (Years)

HbAN 27.07% (n = 6,049)

HbAlc 6.6-<7.0% (= 29170
= Hblc 6.2-06.6% (n = 5.864)
— HbAlk S.8-<6.2% (n = 26.572)

HbAl 5.4-<5.8% (n = 109.153)
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HbAK 5.0-<5.4% (A - 140.113)
HbANE <50% (n = 46,0.41)
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developed 1 or more

| Chronic Kidney Disease
020 £ o204 incident outcome:
Eﬁ 015 lt: 0.15 4 s ]
£ £ 1930 (29.8%)
§5 o § o progressed to T2D
¥ E )
E £ oos g 005 during follow-up
= |
0.00 § 0.00
S T & s 8 O L % L. F o6 Only 802 (12.4%)
Follow-Up Time (Years) Follow-Up Time (Years)

developed T2D prior to

A 3- to 4-fold gradient of cardiovascular and kidney disease risks was observed between HbA1c > 7.0% and HbAIC < 5.0%. an in cident diag nosis
T2D, type 2 diabetes.
Honigberg MC, et al. J Am Coll Cardiol. 2021;78:453-464.



Postprandial Glycemic Response in Adults Without Diabetes

Change of Paradigm
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Results

148 patients (51%
women)

Men had higher intake

Macronutrient
distribution was similar
in both sexes

There were no
significant differences in
the amount of fiber
between men and
women (5.5g vs 4.59)

Percentage of values
over the range of
normal glycemia (> 140
mg/g)

9.7% vs 7.1% in women
and men, respectively
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Oltre un quarto delle persone di eta superiore ai 65 anni ha il diabete e la meta degli
anziani ha il prediabete

Gli anziani con diabete:

hanno tassi piu elevati di morte prematura, disabilita funzionale, perdita muscolare accelerata e malattie
coesistenti, come ipertensione, malattie coronariche e ictus, rispetto a quelli senza diabete.

sono anche a maggior rischio rispetto ad altri anziani per diverse sindromi geriatriche comuni, come la
politerapia, il deterioramento cognitivo, la depressione, l'incontinenza urinaria, le cadute dannose e il dolore
persistente

Queste condizioni possono avere un impatto sulle capacita di autogestione del diabete degli anziani e sulla
qualita della vita se non trattate



What Is Prediabetes and Why Is It Important to Manage It?

If you have prediabetes, losing weight by

™

Being more active Eating healthy

90 million people, more than
1 out of 3 adults, have prediabetes

More than 80% )\ / \ - =7~
— ~ T~

¢ © o © o © o o o o / [ >

@ w “ w @ w ﬁ w @ “ can cut your risk of getting type 2 diabetes

Don't know they have prediabetes in ha |f

CDC. 2021. Accessed May 18, 2022. https://www.cdc.gov/diabetes/basics/prediabetes.html.




The Diabetes Prevention Program

DPP launched about 2 decades ago and evaluated the benefit of diet plus exercise or metformin on
diabetes prevention in patients at risk

| Metformin _
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DPP, Diabetes Prevention Program.
Knowler WC, et al. N Engl J Med. 2002;346:393-403.



DPP

15-Year Follow-Up

“ DPPOS >
60 4 DPP > e
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Number at sk Time since DPP randomisation (years)

Placebo 935 900 799 699 640 595 562 522 485 445 416 387 364 339 317 255
Metformin 926 918 841 766 692 647 611 575 529 459 465 441 420 393 370 289
Lifestyle 915 908 876 829 782 730 671 617 582 550 509 475 443 400 372 285

intervention

Diabetes Prevention Program Research Group. Lancet Diabetes Endocrinol. 2015;3:866-875.



Prediabetes Risk Factors

Criteria for Screening for Diabetes of Prediabetes in Asymptomatic Adults

1. Testing should be considered in adults with overweight or obesity (BMI = 25 kg/m? or > 23 kg/m? in Asian Americans) who have 1 or more of

the following risk factors:
First-degree relative with diabetes
High-risk race/ethnicity (eg, African American, Latino, Native American, Asian American, Pacific Islander)
History of CVD, hypertension (= 140/90 mm Hg or on therapy for hypertension)
HDL-cholesterol level < 35 mg/dL (0.90 mmol/L) and/or a triglyceride level > 250 mg/dL (2.82 mmol/L)
Women with polycystic ovary syndrome
Physical inactivity

Other clinical conditions associated with insulin resistance (eg, severe obesity, acanthosis nigricans)
2. Patients with prediabetes (HbA1c > 5.7% [39 mmol/mol], IGT, or IFG) should be tested yearly
3. Women who were diagnosed with GDM should have lifelong testing at least every 3 years
4. For all other patients, testing should begin at the age of 35 years

5. If results are normal, testing should be repeated at a minimum of 3-year intervals, with consideration of more frequent testing depending on

initial results and risk status

6. People with HIV

BMI, body mass index; CVD, cardiovascular disease; GDM, gestational diabetes mellitus; HDL, high-density lipoprotein.
American Diabetes Association. Clin Diabetes. 2022;40:10-38.



Obesity

The Root Cause of Multiple
Morbidities




Medical Complications of Increased Weight

- Cognitive decline
Mental health conditions

Pulmonary disease
Abnormal function
Obstructive sleep apnea

Stroke

Acute Conditions Hypoventilation syndrome
CcOVID19 Cataracts
H1N1 Nonalcoholic fatty liver Coronary heart disease
disease :
i Diabetes

Steatosis o )
Steatohepatitis Dyslipidemia
Cirrhosis Hypertension

Gall bladder disease .
Renal failure

Gynecologic abnormalities

Abnormal menses

Infertility

Polycystic ovarian syndrome

Urinary incontinence
Osteoarthritis

Skin ,,/

fungal/bacterial infections

Breast, uterus, cervix,

colon, esophagus, pancreas,
kidney, prostate

Phlebitis/DVT (blood clots)

Venous stasis

DVT, deep vein thrombosis.
Malnick SD, et al. QJM. 2006;99:565-579. GDUt

These matenals are provided o you solely &5 an educatonal resource for your personal use. Any commercial use or distnbution of these matenals or amy poriion thereof 15 stncthly prohibsted.



Taylor R. et al Diabetologia 2018 61:589-598

Structured Programme in Primary Care Setting

Practice nurse/dietitian programme delivery

\ 4
Withdraw

Anti-diabetic and » Total Diet Food Weight Loss
anti-hypertensive Replacement » Reintroduction . Maintenance
medications

Start of TDR ~ 3 months ~ 2 months to 24 months

During year 2, average number of ‘monthly’ appointments was 7.7




Study design (1)

Main inclusion criteria

« T2DM diagnosis within the previous 6 years(*)
* age 20-65 years
« BMI: 27 - 45 kg/m?

Endpoint at 12 months

* Weight loss 215 kg

* DM remission defined as HbA1c <6.5% (<48
mmol/mol) after 2 months without antidiabetic
medications

(*) most recent HbA1c value > 6.0%, if HbA1c <6.5% antidiabetic medication was continued



Study design (2)

Control Group (N=149)
best-practice care by guidelines for up to 52 weeks

ITT population |
(N=298)

Intervention Group (N=149)
stop anti-diabetic and anti-hypertensive medications

Total Diet Replacement
12-20 weeks

Food Reintroduction
2-8 weeks

ITT: Intention-to-treat; Weight Loss Maintenance
Total Diet Replacement:

825-853 kcal/day formula; up to 52 weeks

( i:ji't E-CME
Lean MEJ, et al. Lancet 2017 e



Co-Primary Outcomes

Weight loss = 15kg

Remission T2DM
HbA1lc < 48mmol/mol on no diabetes medications

Lean ME et al The Lancet 2018; 391: 54151




i"L: University
= of Glasgow

ITT 12-month Primary Outcome Results

15t Co-Primary Outcome: 215 kg weight loss

Intervention 36/149 (24%) p <0.0001
Control 0/149

2"d Co-Primary Outcome: Remission of diabetes*

Intervention 68/149 (46%) p <0.0001
Control 6/149 (4%)

* HbA1c <48 mmol/mol (<6.5%)
off all anti-diabetes medication for at least 2 months

EE,._ University

= of Glasgow

Newcastle

@Univ&rﬁitv

Newcastle
University

DIiABETES UK

‘CARE. CONNECT. CAMPAIGN.

DIiABETES UK

CARE. CONNECT. CAMPAIGN.




Conclusions

« T2DM of up to 6 years’ duration can be reversed by weight loss
with help of an evidence-based structured weight management
program delivered in a community setting, by routine primary
care staff.

» Almost a quarter of participants who followed the intervention
achieved at least 15 kg of weight loss at 12 months.

« Almost half of patients in the intervention group showed
remission of diabetes, and were off antidiabetic medication.

Lean MEJ, et al. Lancet 2017




Secondary outcomes at 24 months (ITT)

Blood pressure
Serum lipids
Adverse events
Quality of life

-L' f(hi t\ W{\Ijewcaslle DiABETES

} CARE. CONNECT. CAMPAI(




DIRECT: BP falls, with fewer drugs

Systolic BP Diastolic BP % on anti-hypertensives

@ Intervention @Control B Intervention [ Control

) uversicy Newcastle DIABETES UK
= of Glasgow University care. coNNECT. CAMP,

[




DIRECT: BP falls, with fewer drugs

Systolic BP Diastolic BP % on anti-hypertensives

@ Intervention @Control B Intervention [ Control

) uversicy Newcastle DIABETES UK
= of Glasgow University care. coNNECT. CAMP,
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DIRECT: Fewer serious adverse events 12-24m

CV & cancer events (post-hoc analysis):

Intervention

*1 Non-fatal MI, 1 coronary artery disease

Control

*1 Sudden death, 2 CVA, 1 aortic aneurysm

rupture, 1 toe amputation
0-24 months 0-12 months 12-24 months

Bintervention M Control 5 cancers: 2 colon, 1 bladder, 1 renal, 1 prostate

éfal University [ _INewcastle DIABETES UK




DIRECT: Quality of life improves ©

=
o

A VAS (EQSD)

Scale: 0-100

Worst imaginable
to
Best imaginable
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Unn TSIty Newcastle DJABETES UK
University care. coNNECT. caMPAIGN.

f( lasgow

Summary:
Intervention group secondary outcomes

Blood pressure: J, Systolic BP, \, medications
Serum lipids: J Triglycerides

Quality of life ™O
Adverse events 4 SAEs in 12-24 months




LE UCCP IN CALABRIA con presenza del diabetologo

-Le UCCP In Calabria,con presenza di Diabetologo e dietista ,forniti dall’lUOSD di diabetologia dell’ASP di Catanzaro:

CZ Nord, CZ Centro Soverato Lamezia Terme San Pietro a Maida;

popolazione assistita:

Circa 30.000 pazienti circa 15.000 pazienti circa 18.000 pazienti circa 15.000 pazienti
Cartella informatica

Millewin Millewin CGC CGC

-Le UCCP In Calabria senza presenza di diabetologo al loro interno:

UCCP Cz Lido, UCCP Decollatura
Popolazione assistita
Circa 15.000 pazienti Circa 15.000 pazienti

Cartella informatica
CGC CGC



Approved Drugs in Europe for Obesity

Orlistat 60/120 mg Naltrexone 32 mg/

: Liraglutide 3 mg dail
3 times daily Bupropion 360 mg PR “ g aatiy

Metreleptin Semaglutide 2.4 mg Setmelanotide
Once daily Weekly 1-3 mg once daily

Metreleptin — only for leptin deficiency; Semaglutide — UK only; setmelanotide — only for POMC deficiency, LEPR, MC4R genetic causes. PR, prolonged release.

Orlistat [P1]. EMA. Published May 4, 2009. Updated May 7, 2020.
Naltrexone/bupropion [Pl]. EMA. Published April 15, 2015. Updated May 19, 2022.
Liraglutide [PI]. EMA. Published April 16, 2015. Updated January 10, 2022.
Metreleptin [P1]. EMA. Published August 6, 2018. Updated December 10, 2021.
Semaglutide [PI]. EMA. Published March 10, 2022.

Setmelanotide [PI]. EMA. Published July 22, 2021. Revised March 31, 2022.




CV Risk Reduction With Long-Acting GLP-1 RAs

Reduction in MACE = class effect
for long-acting GLP-1 RAs

ELIXA' EXSCEL? LEADER? SUSTAIN 64 HARMONY?® REWIND® PIONEER 67 AMPLITUDE-O®
Lixisenatide OD Exenatide OW Liraglutide OD Semaglutide OW Albiglutide QW Dulaglutide OW Oral Sema OD | Efpeglenatide OW
vs Pbo vs Pbo vs Pbo vs Pbo vs Pbo vs Pbo vs Pbo vs Pbo
Primary
composite - wm{ 0.87[0.78:097] 8| 0.74[058:095 =« 0.78[0.68:090] = o088 [0.79p.99) " == 0.73[0.58:082)
MACE
CV death (»@=) 0.78 [0.66:0.93] —+ - @49 [0.27:09¢] +—=—F
Non-fatal MI__ - - - (7=} 075[061:090]  +u —— ———
{,‘ion.f;tgl stroke e — 0.61 [0.38:0.99] t=lll=p=t = C ra— > It S
L
1]]13 a —t—— ——
All-cause death ¥4 0.86 [0.77(0.97] ¥4  0.85 [0.74:0.97] . i =8 41 [0.31:084 .
Hospitalization . A ~a—| 071[0-53; 0-04) '-T e e
for HF |
0206101418222062 06 10 14 of 06 10 14 18 02 08 10 14 18 02 08 10 14 18 02 06 10 14 18 |02 06 10 14 18J02 06 10 14 18
HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI]
- -

Reduction in stroke risk in the SUSTAIN 6 and
REWIND trials

MACE, major adverse cardiovascular events; MIl, myocardial infarction; Pbo, placebo.
Melbin L. Presented at: ESC Congress 2021: The Digital Experience; August 27-30, 2021.



GLP-1 RAs and Risk of Cancer

No significant
increase of
pancreatic cancer
or medullary
thyroid cancer vs
placebo

Is there a risk of cancer with

GLP-1 RAs?

Bethel MA, et al. Lancet Diabetes Endocrinol. 2018;6:105-113.



GLP-1 RAs With a Proven CV Benefit

Three-point MACE: nonfatal MI, nonfatal stroke, CV death

MI, myocardial infarction; SC, subcutaneous.

a. Marso SP, et al. N Engl J Med. 2016;375:311-322; b. Gerstein HC, et al. Lancet. 2019;50140-6736:31149-31153; c. Marso SP, et al. N Engl J Med. 2016;375:1834-1844.
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Rates of Pancreatitis — Incretin CVOTs

Study Compound Rate ratio (95 % Cl) Z-value p-value Pancreatitis

Pfeffer et al. 2015 Lixise natide 0.63 (0.20-1.91) -0.82- 0.41 x e

Marso et al. 2016 a Liraglutide 0.78 (0.42-1.45) -0.78 0.44 i :

Holman et al. 2017 Exenatide q.w. 1.20 (0.67-2.10) 0.60 0.55 P -a.-

Gerstein et al. 2019 Dulaglutide 1.77 (0.90-3.49) 1.65 0.10 i :-.—'

Hernandez et al. 2018 Albiglutide 1.43 (0.54-3.80) 0.72 0.50 i —p—

Marso et al. 2016 Semaglutide s.c. 0.75(0.32-1.78) -0.65 0.52 r —':—

Husain et al. 2019 Semaglutide oral 0.33 (0.04-3.21) -0.95 0.34 . - :

All GLP-1 RAs 1.05 (0.78-1.41) 0.31 0.75 - &

Sciricaetal. 201 3 Saxagliptin 1.88 (0.84-4.21) 1.53 0.13 3 v

White et al. 201 3 Alog liptin 1.51 (0.62-3.80) 0.91 0.36 8 :

Green et al. 2015 Sitag liptin 1.82 (0.87-3.80) 1.60 0.11 u : O

Rosenstock etal. 2019 Linagliptin 1.75 (0.60-5.23) 1.01 0.31 - —:0—

All DPP4 Is 1.75 (1.14-2.70) 2.56 0.01 / . Q . .

0.01 0.1 1 10 100

Favours incretin- Favours placebo/
based glucose- non-incretin

CVOT, cardiovascular outcomes trial.

Abd El Aziz M, et al. Diabetes Obes Metab. 2020;22:699-704. comparator drugs

lowering medications



Change in Body Weight Over Time

STEP 1vs STEP 5

STEP 1 STEP 5
B - E_H(Mean at baseline: 105.3 kqg) (Mean at baseline: 106.0 kg)

S S ———
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baseline (%)

L
()
|

Body weight change from
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o

T T T T T T T T T T T T T T T T T T T T T T T T T 1

O 4 8 12 16 20242832364044485256606468 7276 80 84 88 92 96100104
Time since randomisation (weeks)

Semaglutide 2.4 mg
Placebo

Wilding J, et al. N Engl J Med 2021;384:989-1002; Garvey WT, et al. Presented at: 39th Annual Meeting of The Obesity Society held at ObesityWeek®; virtual meeting; November 1-5, 2021.



Tirzepatide

GLP-1/GIP Receptor Dual Agonist

Multi-functional peptide based on
the native GIP and modified to bind
to both GIP and GLP-1 receptors

GIP, glucose-dependent insulinotropic polypeptide.
Coskun T, et al. Mol Metab. 2018;18:3-14.



Tirzepatide

SURMOUNT 1 Study in People With Obesity Without Diabetes

Tirzepatide, 5 mg M Tirzepatide, 10 mg [ Tirzepatide, 15mg M Placebo
Overall Percent Change in Body Weight from Baseline Percent Change in Body Weight by Week (efficacy estimand)
(treatment-regimen estimand)
0.0- - o o Overall mean baseline weight=104.8 kg
it S e i e o e
£ -4.04 [ - "B oo . 0 0 -24 =
= i Y

_%p -3.1 8o -4 Placebo
= = \
S -8.04 >
3 3
- -
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€ £t -164 16.0 o
- g
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-19.5 -20- 10 mg Y¥-195
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R R K 0 4 812162024 36 48 60 72 TRE
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|

Jastreboff AM, et al. N Engl J Med. 2022. doi: 10.1056/NEJM0a2206038. [Epub ahead of print]
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Pathology of Obesity

Adipose tissue > 140 genetic regions Neuropathology
dysfunctionl?] are now known to associated with
influence obesity obesitylc]
(Inability to store traitst® The mesolimbic, the
excess calories, hypothalamus and the
inflammation, frontal lobe are
adipokines, cellular primarily evolved to
hypoxia) protect against weight
loss

a. Longo M, et al. Int J Mol Sci. 2019;20:2358; b. van der Klaauw AA, et al. Cell. 2015;161:119-132; c. Wharton S, et al. CMAJ. 2020;192:E875-E891.

These matenals are provided o you solely &5 an educatonal resource for your personal use. Any commercial use or distnbution of these matenals or amy poriion thereof 15 stncthly prohibsted.



Gut-Brain Connection

Hormones such as

= GLP-1
= PYY

= Leptin
= Ghrelin

Nutrient-regulated
hormones that impact
the brain and regulation

of weight

Steinert RE, et al. Physiol Rev. 2017;97:411-463.

These matenals are prowvided to you solely &5 an educatonal resource for your personal use. Any commercial use or distinbubon of these matenals or any portion thereof 15 stnctly prohibsted.



How Much Weight Loss Is Needed to Improve

Obesity-Related Complications?

Weight Loss Required for Therapeutic Benefit (%)’

TG still decreasing
at>15%

Diabetes prevention

Dyslipldaemia

N— S
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— — oo

— BT

Hypertonsion . Ste>15% |4

I T e

GERD (males) m’ |

Sleep apnoea i m} Maximal

Dmpetes remision | | — ook [ SR

’ HbA,, still

decreasing
at 15%

BP still decreasing
at>15%

A AN

PCOS

*Figure displays weight loss ranges examined in the studies (impact of >10% weight on NAFLD, and sleep apnea symptoms was not reported).
BP, blood pressure; GERD, gastroesophageal reflux disease; NAFLD, non-alcoholic fatty liver disease; PCOS, polycystic ovary syndrome; TG, triglycerides.
Garvey WT, et al. Endocr Pract. 2016;22{Suppl 3):1-203; Cefalu WT, et al. Diabetes Care. 2015;38:1567-1582; Lean ME, et al. Lancet. 2018;391:541-551; Hannah WN Jr, et al. Clin Liver Dis. 2016;20:339-350.
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How Much Weight Loss Is Needed to Improve

Obesity-Related Complications?

Stress Incontinence

Weight Loss Required T@

stapeutic Benefit (%)’

I

BP still decreasing

(1] 5 )
Diabetes prevention 3 to10% TG S;Q;decreasmg
- at>
Dyslipidaemla 3t~ 15%
Hyperglycaemla 3to>15% )
] . HbA, still
GERD (females) 5 to 10% o decreasing
— L |
NAFLD 5 to 10% > - at 15%
Osteoarthritis 5 to 10% -

i I | %
os — o= ———— 2
GERD (males) m’
Sieep apnoea | m} Maximal
D i ’ at >15% -

*Figure displays weight loss ranges examined in the studies (impact of >10% weight on NAFLD, and sleep apnea symptoms was not reported).
BP, blood pressure; GERD, gastroesophageal reflux disease; NAFLD, non-alcoholic fatty liver disease; PCOS, polycystic ovary syndrome; TG, triglycerides.
Garvey WT, et al. Endocr Pract. 2016;22{Suppl 3):1-203; Cefalu WT, et al. Diabetes Care. 2015;38:1567-1582; Lean ME, et al. Lancet. 2018;391:541-551; Hannah WN Jr, et al. Clin Liver Dis. 2016;20:339-350.
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How Much Weight Loss Is Needed to Improve

Obesity-Related Complications?

Weight Loss Required 10 stapeutic Benefit (%)’

o 5 '

TG still decreasing
at>15% o

Diabetes prevention

-

15
Dyslipidaemla 3t~ 15% ’
Hyperglycaemla 3to>15% >

— — oo
— I
S— — o N
cos — o S
GERD (males) m’

Sleep apnoea
Diabetes remission 10 to 15%
*Figure displays weight loss ranges examined in the studies (impact of >10% weight on NAFLD, and sleep apri®e mptoms was not reported).
BP, blood pressure; GERD, gastroesophageal reflux disease; NAFLD, non-alcoholic fatty liver disease; PCOS, polycy®=e.gys syndrome TG tnglyceﬂdes
Garvey WT, et al. Endocr Pract. 2016;22(Suppl 3):1-203; Cefalu WT, et al. Diabetes Care. 2015;38:1567-1582; Lean ME, et al. La =p S :

BP still decreasing
at>15%

I o HbA,. still
GERD (females) 5 to 10% o decreasing
. i

Maximal
’ at >15%

N Jr, et al. Clin Liver Dis. 2016;20:339-350.
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Understanding the Biology Leads to Effective Treatment

Psychological (CBT)
Pharmacotherapy
Surgery

Physical Activity

CBT, cognitive behavioural therapy.
Wharton S, et al. CMAJ. 2020;192:E875-E891.

These matenals are provided o you solely &5 an educatonal resource for your personal use. Any commercial use or distnbution of these matenals or amy poriion thereof 15 stncthly prohibsted.



Approved Drugs in Europe/UK

: Naltrexone 32 mg/
Orlistat 60/120
USSR R Bupropion 360 mg Liraglutide 3 mg daily(®]

three times a day!®! prolonged release!®!

Metreleptin Semaglutide 2.4 mg Setmelanotide
once daily!! weekly! 1-3 mg once dailyl”

Metreleptin — only for leptin deficiency; Semaglutide — UK only; Setmelanotide — only for POMC deficiency, LEPR — MC4R genetic causes.
a. Orlistat [PI]. EMA. Published November 13, 2008. Updated May 7, 2020; b. Naltrexone/bupropion [PI]. EMA. Published April 15, 2014. Updated May 30, 2022; c. Liraglutide [PI]. EMA.
Published April 16, 2015. Updated June 2, 2021; e. Semagiutide [PI]. EMA. Published March 10, 2022; 1. Setmelanotide [PI]. EMA. Published July 22, 2021. Updated March 31, 2022.
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Effect of Leptin Treatment in Congenital Leptin Deficiency

Effect on Weight and Body Mass

Start of e
A el rlry
100 ‘ "y
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\ 00 et
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1 :J ."'I"—l
80+ P = -
. £ B ¥ e a A
4 ; b
70 f T e
F..
70
804 .
-] i
= al itk
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= " Maonths of Traatment
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.‘ &ith 29
{ percentile .CD 04 o S
- L
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. @ 2 e o L
=
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parcantie <]
@
= —104
w0l 3
g -
=
o
1] T T ¥ * ¥ - = d v " 18 T T T T T 1
e 1 2 3 4 5 & 7 8 9 10 0 2 4 6 ’ L 3 yr old 7 yr old
| M hs f Trea | - - = &
s tyearsd SO - weighing 42 kg weighing 32 kg
Image courtesy of John Wilding, DM, FRCP.
Farooqi IS, et al. N Engl J Med. 1999;341:879-884.
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Setmelanotide Effect on Weight

Setmelanotide in MC4R Deficiency: Pretherapy Weight and Setmelanotide in POMC Deficiency: Change in BMIP®:<
Changes in Weight and Hunger Scores during Therapy(®!

A Pretherapy Weight of the Two Patients B Patient 1 during Therapy Participants aged 219 years (n=4) Participants aged <19 years (n=6)
160 o Mean c hange from basehne: -9 ]Il.;} T Mean change from baselinge . -1.8
Maan % ¢ hange from bassline: -I2 3% (P=0.056) Maan % ¢ hange from baseline: 49.2% P=0_00T)
=150 - 4 -
] 3.35
140 = _20- 35 4
-3 § 50 4 4390
130 2
o us  § ]
Patsent | 120 % -4 E ‘g 40 4 ; 25 4
Y
110 F - - 1.73
@l 3 % 3 2
100 - v
- 0 10 20 30 a0 50 g 20 4 g 151
:E. Week of Treatment < < 14
z C Patient 2 during Ther 10 4
70 E g Therapy 0.5 4
60 0- 0
Baseine =1 year al therapeulic dose Baselne ~1 year al herapeutic dose
50 )
— E ® BMI body mass ndex Ermor bars are the standard ammor of the mean, which was calculated by drvading the standand deviaon by the square root
40 Eﬂ ﬁ ol N BMI Z.score was based on 'World Health Organcabon standards
6 5
10 (v}
E 5
120 ; I
F 10
: L] ] T ] L L L T 1 T ] L) L 0
1 2 3 4 56 7 8% 9 10111213 1415161718
Age () Week of Treatment

BMI, body mass index; POMC, proopiomelanocortin.
a. Kiihnen P, et al. N Engl J Med 2016;375:240-246; b. Clément K, et al. Lancet Diabetes Endocrinol. 2020;8:960-970; Clément K, et al. Presented at: ObesityWeek® 2019; November 3-7, 2019; Las Vegas, NV.
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Liraglutide — All SCALE Trials: Effects on Weight Loss

b d
SCALE Obesity & Prediabeles[a] SCALE Maintenance[ ] SCALE Diabetesic] SCALE Sleep Apnoea[ ]
56 weeks; n=3731 12-week run-in, 56 weeks; n = 413 56 weeks; n =846 32 weeks; n=359
0.2%
63.2 271 50.5 218 49.9 12.7 46.4 181
Liraglutide 3.0 mg Placebo
Weight loss at end of trial . .
% subjects achieving > 5% weight loss D il

a. Pi-Sunyer X, et al. N Engl J Med. 2015:373;11-22; b. Wadden TA, et al. Int J Obes (Lond) 2013;37:1443-1451; c. Davies MJ, et al. JAMA 2015;314:687-699; d. Blackman A, et al. Diabetologia.
2014;57:Abstract 184—CR.

These matenals are provided to you solely &5 an educabonal resource for your personal use. Any commercial use or distnbubion of these matenals or amy portion thereof 15 stnctly prohibsted



SCALE: Obesity and Prediabetes 3-Year Data

Individuals Diagnosed With T2D Over Time

—— Liraglutide 3-0 mg Off-drug
Placebo follow-up
pcriod
12—
46 47
10 43 |
HR 0-21 (95% €1 0:13-0-34)*; p<0-0001 720
= 81 : 738
bt I
& I 32
c 2 J
g 6 25 27
= i ! g
< 4 y f19 % 2 3
2+ 10 e B L 22 . -
7 8 B 11 12 13
1 -3 &3 _ ;‘4},{—.——’ 17
0= T — T T T T T T T T T T T T T T T T T T |
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 172
Number at risk
Liraglutide 3.0 mg 1472 1313 1204 1135 1060 977 910 863 830 799 776 GO4
Placebo 738 636 569 523 468 422 376 350 328 310 296 205

T2D, type 2 diabetes.

le Roux CW, et al. Lancet. 2017;389:1399-1409.

- BT L Eies sl w o~
Study Findings

* Treatment with
liraglutide 3.0 mg
for 3 years was
associated with a
reduced risk of
T2D, weight loss
and improvements
in glycemic control
in individuals with
prediabetes

* The treatment was
well tolerated and
without new safety
signals
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Importance of Weight Loss and Benefit

Overall Health Improvements

@ T2D remission
@ Cardiovascular
Prevention of T2D disease @ OSAS @ CV mortality

Urinary stress @ —_—
s @ incontinence @ GERD p
s @ NASH @ Knee OA
@ Dyslipidaemia

OO

5% to 10% 10% to 15%

Towards greater weight loss and overall health improvement

CV, cardiovascular; GERD, gastro-oesophageal reflux disease; HFpEF, heart failure with preserved ejection fraction; NAFLD, non-alcoholic fatty liver disease;
NASH, non-alcoholic steatohepatitis; OA: osteoarthritis; OSAS, obstructive sleep apnoea syndrome.

Garvey WT, et al. Endocr Pract. 2016;22(Suppl. 3):1-203; Look AHEAD Research Group. Lancet Diabetes Endocrinol. 2016;4:913-921; Lean ME, et al. Lancet. 2018;391:541-551;
Benraoune F, et al. Curr Opin Cardiol. 2011;26:555-561; Sundstrom J, et al. Circulation. 2017;135:1577-85.
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Semaglutide

Amino acid substitution

N e protects against DPP-4 degradation

Modifications prolong the half-life of /

SO g
& Y9999 60

Spacer and C-18 fatty di-acid provide/ _ 34
6%‘7‘9‘3‘%"&

strong binding to albumin
Amino acid substitution

prevents side chain binding at wrong site

COOH

DDP-4, dipeptidyl peptidase-4; IBT, Intensive behavioral therapy;

LCD, low-calorie diet; OW, once weekly.

Kapitza C, et al. J Clin Pharmacol. 2015;55:497-504; Kushner RF, et al.
Obesity (Silver Spring). 2020;28:1050-1061; Wilding JPH, et al. N Engl J
Med. 2021;384:989.
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STEP Program

STEP 1:
Weight Management

Semaglutide 2.4 mg OW (n=1306)

Placebo (n=655)

Lifestyle intervention
68 wesks

uuuuuuuuuuuuuuuuuuuuu u".

STEP 3:
Weight Management with IBT

Semaglutide 2.4 mg OW (n=407)

Placebo (n=204)

LCD !

T
H

i

|

1

|

i

|

J

i
m
=
L 4

< 8 weeks

DDP-4, dipeptidyl peptidase-4; IBT, Intensive behavioral therapy;
LCD, low-calorie diet; OW, once weekly.

STEP 2:
Weight Management in T2D

Semaglutide 1.0 mg OW (n=403)

Semaglutide 2.4 mg OW (n=404)

Placebo 2.4 mg OW/Placebo 1 mg OW (n=403)

- Lifestyle intervention

v

58 weaks

STEP 4:
Sustained Weight Management

Semaglutide 2.4 mg OW [n=535)

Placebo (n=268)

! 20-week run-in -
i LifESt}' B intervention -“m.nm.-~.-~.n.n.-~.-"."."............h

b e e 68 weeks

Kapitza C, et al. J Clin Pharmacol. 2015;55:497-504; Kushner RF, et al. Obesity (Silver Spring). 2020;28:1050-1061; Wilding JPH, et al. N Engl J Med. 2021;384:989.
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STEP 1 and 3: Body Weight Change

LCD and IBT Appear to Accelerate Estimated Change from
Initial Weight Loss Achieved with Baseline to Week 68
Semaglutide 2.4 mg'r Treatment policy estimand  Trlal product estimand
8 o . STEP1 STEP 3 STEP 1 STEP 3
5%

7 ' — === STEP 1 2R
£l 28 5@ 24 24
L .4 . {STEP3 R
. " - el = X 57 B
3 [§] g
=) £ 0410 -
@ 12 A 3 0
£ =5
@ > 0
& 16 | STEP 1 3a8 ™" |0
o STEP 3 @ u 16.0
U "20 T T T T T T T T T T T T T T T T 1 2 _1‘6‘9 _J7.6

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 -20 -

Time Since Randomization (Weeks) B B Scmaglutide 2.4 mg
Placebo

Semaglutide 2.4 mg Placebo

In-trial: — —
On-treatment: —

*Statistically significant vs placebo; "fObserved on-treatment data.
IBT, intensive behavior therapy; LCD, low-calorie diet.
a. Wadden TA, et al. JAMA. 2021;325:1403-1413; b. Wilding JPH, et al. N Engl J Med. 2021;384:989.
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STEP 1 and 3: Categorical Weight Loss at Week 68

STEP 1 STEP 3 Study Findings

= Semaglutide 2.4 mg

] Placebo = Data suggest that
semaglutide with monthly
brief lifestyle counselling
alone is sufficient to
produce a mean weight loss
of 15%

100 -
86.4 86.6

80 -
69.1

60 -

50.5

= Addition of LCD and IBT
appears to accelerate initial
weight loss but does not
provide additive weight loss
at week 68

40

Participants (%)

20 -

37 * Further research is needed
on potential benefits of

. . sequencing LCD and
Percentage Weight Loss Percentage Weight Loss semaglutide 2.4 mg to

>89% >10% >15% >20% >B% >10% >15% >20% increase long-term weight

loss

1.7

a. Wilding JPH, et al. N Engl J Med 2021;384:989; b. Wadden TA, et al. JAMA 2021;e211831.
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STEP 1: Body Composition at Baseline and Week 68

Percentage of Total Body Mass

Semaglutide 2.4 mg

Baseline Week 68 Baseline Week 68

Total fat

mass (%)

Total lean
body mass (%)

Courtesy of Dr John Wilding, DM, FRCP.

Observed data.

*Includes bone mass.

Wilding JPH, et al. Presented at: ENDO 2021; March 20-23, 2021; Virtual.

These matenals are prowvided to you solely &5 an educatonal resource for your personal use. Any commercial use or distnbution of these materials or amy portion thereof 15 stncthy |:IICIﬂiD'ﬂIECI_



STEP 1: Selected Confirmatory Secondary Endpoints

Treatment Policy Estimand

Waist Circumference Systolic Blood Pressure SF-36 Physical LT EREE R Lanne

O - 4 - Functioning Score 25 - Function Score

-2 4 =]
Ig I
2 4 : 20 -
@ < Q 3 - ETD: 1.8 8 bl
= @ x [95% CI: 1.2, 2.4] = i T
e 6 4 x % Pl ] P <.001
g S = ' Z 15 .
o 2 2
: -8 4 =} £ :
o = D 2 - o
£ -10 4 E g 5
i o i i 10 -
$ 12 - F % &
£ o = 5
] c @ g
. , . s 5 11 5

ETD: -9.4 o R iy
16 [95% CI: -10.3, -8.5] -7 - ETD: -5.1
P < .001 [95% CI: -6.3, -3.9]
] 8. P<.00 0 0

Semaglutide 2.4 mg (N = 1306) w
Placebo (N =655) W

BL, baseline; ETD, estimated treatment difference; IWQOL-Lite-CT, Impact of Weight on Quality of Life-Lite Clinical Trials Version; SF-36, Short Form36v2® Health Survey, Acute Version
Wilding JPH, et al. N Engl J Med. 2021;384:989-1002
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STEP 1: Cardiometabolic Parameters

Treatment Policy Estimand ETR [95% CI]
Total cholesterol Favors = Favors
semaglutide 2.4 mg placebo Lol i el
Favors Favors
HDL cholesterol Sy i semaglutide 2.4 mg 1.04 [1.02, 1.05]
Favors Favors
LDL cholesterol s —— ShceEo 0.96 [0.94, 0.98]
VLDL cholesterol Favors — Favors
semaglutide 2.4 mg placebo 0.84 [0.81, 0.87]
" ; Favors Favors
Triglycerides semaglutide 2.4 mg —E— placebo 0.84[0.81, 0.87]
I T | | | T 1
0.8 0.85 09 0955 1.0 105 11
Favors Fa'b'ors
SRE semaglutide 2.4 mg & placebo 0.56 [0.51, 0.61]
M T I T T T 1
05 055 06 065 07 075 08

CRP, C-reactive protein; ETR, estimated treatment ratio; HDL, high-density lipoprotein; LDL, low-density lipoprotein; VLDL, very-low-density lipoprotein.
Wilding JPH, et al. N Engl J Med. 2021;384:989-1002.
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STEP 1: Regression to Normoglycaemia

Participants with prediabetes at baseline

Semaglutide 2.4 mg Placebo
__100 - __100 -
£ 90 - £ 90 -
v w0
£ 80 454 € 80 - 40.2
e o
2 70 - a 70 -
£ 60 - £ 60 -
8 50 4 8 50 -
O 40 - © 40 -
, c
S 30 + S 30 -
6 20 4 6 20 -
ol (a1
O 10 - O 10 -
o ~o - o . —
Week 0 (N=1306)* Week 68 (N=554) Week 0 (N=655)* Week 68 (N=230)
B Normoglycaemia Prediabetes B Type 2 diabetes

‘Number of participants in overall population; 'number of participants with prediabetes at baseline and evaluable data at Week 68
Perreault L et al. Presented at the ADA virtual meeting, June 25-29, 2021.



STEP 1: Prevalence of Metabolic Syndrome

Proportion of Participants with MetS at Baseline and at Week 68

Baseline

. Participants without MetS Placebo 46.7 gan
Participants with MetS plus lifestyle intervention % %
N =647

le Roux CW, et al. Presented at: 28th European and International Congress on Obesity (ECO); May 10-13, 2021; Virtual.
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STEP 1: Prevalence of Metabolic Syndrome

Proportion of Participants with MetS at Baseline and at Week 68

Baseline Week 68

. Participants without MetS Placebo 46.7 o I 48.0
Participants with MetS plus lifestyle intervention % % %

N =647 N =564

le Roux CW, et al. Presented at: 28th European and International Congress on Obesity (ECO); May 10-13, 2021; Virtual.
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STEP 1: Prevalence of Metabolic Syndrome

Proportion of Participants with MetS at Baseline and at Week 68

Baseline Week 68

Participants without MetS Placebo 46.7 48.0
O _ 7 : 9 533 I %
N =647 N =564

. Participants without MetS Semaglutide 2.4 mg
- Participants with MetS plus lifestyle intervention

N =1299

le Roux CW, et al. Presented at: 28th European and International Congress on Obesity (ECO); May 10-13, 2021; Virtual.
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STEP 1: Prevalence of Metabolic Syndrome

Proportion of Participants with MetS at Baseline and at Week 68

Baseline Week 68
. Participants without MetS Placebo 46.7 o I 48.0
Participants with MetS plus lifestyle intervention % % %
N =647 N =564
246
%
. Participants without MetS Semaglutide 2.4 mg I
- Participants with MetS plus lifestyle intervention
N =1299 N = 1196

le Roux CW, et al. Presented at: 28th European and International Congress on Obesity (ECO); May 10-13, 2021; Virtual.
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Change in Body Weight Over Time: STEP 1 vs STEP 5

STEP 1 STEP 5
0 - (Mean at baseline: 105.3 kg) (Mean at baseline: 106.0 kg)

E e et
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0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100104

Time Since Randomization (Weeks)

Semaglutide 2.4 mg
Placebo

Wilding JPH, et al. N Engl J Med 2021;384:989-1002; Garvey WT, et al. Presented at: 39th Annual Meeting of The Obesity Society; November 1-5, 2021; Virtual.



STEP 5: Change in Cardiovascular Risk Factors at Week

Treatment Policy Estimand
Safety Summary

= Semaglutide 2.4 mg
Waist Circumference Systolic Blood Pressure Diastolic Blood Pressure CRP appeared be well-

el 115.8 ns7 126 125 80 80 tolerated and has an
AR 0 {crm) (mmHa) 0 - (mmHg) -
_ established safety profile
£ o e
_ E E 2
E -a E E © * The most common
— Q =
@ = - . 2 adverse events among
= QL —< J =
9 o 3 E people treated with
EE _8 @ m g .
; § E & semaglutide 2.4 mg were
o ™ = 7 o g -
i e 7 = 2 gastrointestinal events
& 12 c 2 s
e 2 T 4 |
] -5 = = .
5 a O * Most were transient, and
o1 I [—— X N S— g g e mild or moderate in
ETD: -9.2 ETD: -4.2 ETD: -3.7 ETD: -53.1 -
[95% Ck:-12.2, 6.2] [95% CI: -7.3, -1.0] [95% CI: 6.1, -1.2] [95% CI: -63.2, -40.0] severity
P < 0001 P=.0102 P=.0036 P <.0001
B Semaglutide 2.4 mg B Flacebo » Three partiCi pa nts had

mild acute pancreatitis and
1 had gallstones in STEP 1

CRP, C-reactive protein
Garvey WT, et al. Presented at: 39th Annual Meeting of The Obesity Society; November 1-5, 2021; Virtual.
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SELECT: GLP-1RA in High CVD Risk Overweight Patients Without Diabetes

N =17,500 patients Semaglutide sc 2.4 mg once weekly
Male or female

> 45 years of age
BMI = 27 kg/m? Placebo s.c. once weekly

I Event driven
1225 first MACE

Randomization (1:1)

- Primary endpoint: :

- Time from randomization to first occurrence ofa

Prior . composite endpoint consisting of either: :
stroke . * CVdeath '_
.+ Non-fatal myocardial infarction :

-+ Non-fatal stroke :

CV, cardiovascular; MACE, Major adverse cardiovascular event; MI, myocardial infarction; PAD, peripheral artery disease; sc, subcutaneous.
Ryan DH, et al. Am Heart J. 2020;229:61-69.
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Tirzepatide: GLP-1/GIP Receptor Dual Agonist

Multifunctional peptide based on the
native GIP and modified to bind to
both GIP and GLP-1 receptors

4 N

Mean half life 5 days. Once weekly
dosing

Trials in T2D and ongoing trials for
obesity

GIP, gastric inhibitory peptide; GLP-1, glucagon-like peptide-1.
Coskun T, et al. Mol Metab. 2018;18:3-14.
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Tirzepatide: SURMOUNT 1 Study in People With Obesity Without Diabetes

Tirzepatide, 5 mg | Tirzepatide, 10 mg [ Tirzepatide, 15mg | Placebo
A Overall Percent Change in Body Weight from Baseline B Percent Change in Body Weight by Week (efficacy estimand)
(treatment-regimen estimand)
0.0+ -- S Overall mean baseline weight=104.8 kg
BB oSt D B M A A s i
& 4.0+ I - Bl =« : . 0 -24 s
k- X )
.%D -3.1 o -4 Placebo
= 2 \
& -3.04 ¥
g 3
c o
‘s -12.0- =
2 b -12-
= ® Tirzepatide,
o - 160—‘ .5 -5 m
- B 15.0
g T -16- -16.0
5 g
a -20.04 é Tirzepatide,
-19.5 -20- 10 mg Y-195
~20.9 Tnzepahde. ] Eoai i 209
-24.0 g 22
"b’bt’ ¢% ‘;«p\bc' &% ‘l:"bﬁ &Q’ (po -24 S
p © RN N o T I 1L I1T L1 | T | T 7 |
.@'-Q .@“'Q .@"Q 3 0 4 812162024 36 48 60 72 TRE
«\ 4‘\ ‘h\
Weeks since Randomization
.

Jastreboff AM, et al. N Engl J Med. 2022. doi: 10.1056/NEJMo0a2206038 [Epub ahead of print].
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Tirzepatide: Proportion Meeting Weight Loss Targets in SURMOUNT 1

Phase 3 Trial

Over 85% of trial pa rtiCipa nts lost at Participants Who Met Weight-Reduction Targets

(treatment-regimen estimand)
least 5% body weight at all doses
100+

More than half lost 20% of body
weight or more at 10-mg and 15-mg
doses

In an exploratory analysis, over 30%
lost 25% of weight or more at 10-mg
and 15-mg doses

Adverse events were similar to
GLP-1 RA and included dose-dependent

nausea and vomiting, mainly during

. =5 =10 =15 =20 =25
dose escalation
Body Weight-Reduction Target (%)

Percentage of Participants

GLP-1 RA, glucagon-like peptide-1 receptor agonist.
Jastreboff AM, et al. N Engl J Med. 2022. doi: 10.1056/NEJM0a2206038 [Epub ahead of print].
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Cagrilintide Effect on Body Weight

Cagrilintide Phase 2 Trial: Change in Body Weight (%)
Baseline to Week 26 — Primary Estimand*

0
e
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Time (weeks)
B Cagrilintide 0.3 mg B Cagrilintide 2.4 mg B Placebo pool vs placebo vs liraglutide
& t -
B Cagrilintide 0.6 mg M Cagrilintide 4.5 mg P <.001 Cf; ;riﬁliigefavour of
B Cagrilintide 1.2 mg B Liraglutide 3.0 mg

‘Primary estimand assumes that all participants were adherent to treatment. Mean (SEM) change from baseline in body weight (%) by treatment week; — MAR-MI — treatment adherent — full

analysis set. ANCOVA estimates using the primary analysis.
Courtesy of John Wilding, DM, FRCP; Batterham RL, et al. Presented at: ECO 2021, May 10-13, 2021; Virtual. Poster 0099.

These matenals are prowvided to you solely &5 an educatonal resource for your personal use. Any commercial use or distinbubon of these matenals or any portion thereof 15 stnctly prohibsted.



Weight Loss With Semaglutide and Amylin Agonist

Cagrilintide and Semaglutide Phase 1 Trial

- ean baseline: 95.1 kg
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AM833 0.16 mg AMS833 0.3 mg AMB833 0.6 mg

sema 2.4 mg sema 2.4 mg sema 2.4 mg

AM833 1.2 mg AMB833 2.4 mg

B oma2a4 mg

Enebo LB, et al. Lancet. 2021,397:1736-1748.
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66% of people on
AMS833 + semaglutide
2.4 mg achieved > 15%

weight loss in
20 weeks
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Obesity Treatment: Long-Term Options for Weight Management

Pharmacotherapy combined with lifestyle intervention can provide 15% weight
loss for weight management

Diet and Pharmacotherapy Gastric sleeve Gastric bypass
lifestyle

A A

o 3 8 13 15 25 32 35
Weight Loss (%)

George Washington University School of Public Health and Health Services. Obesity Drug Outcome Measures: A Consensus Report of Considerations Regarding Pharmacologic Intervention.
Accessed June 15th, 2022. hitps://publichealth.gwu.edu/pdf/obesitydrugmeasures.pdf, Jensen MD, et al. Circulation. 2014;129:5102-5138; Salminen P, et al. JAMA. 2018;319:241-254; Berry MA,
et al. Obes Surg. 2018;28:649-55; Wilding JPH, et al. N Engl J Med. 2021;384:989-1002.
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Case Study

Gender: Female
Age: 38 years

Single parent with 2 children
History Works as housekeeper
Main income earner in her family

= Appointment because of her weight

* She has tried lots of diets and would like you to help her
to lose weight

= She is frustrated and sad

Reason for appointment
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What Questions Would You Ask Her?

b6 Regardless of what her

measurements are, she We need to ask why
is unhappy, and weight she thinks weight loss
is somehow associated will help and what she

with it. IS trying to achieve.



Assess for Obesity Drivers, Complications, and Barriers

Ms of Obesity

1tal anical 1bolic
Cognition Sleep Apnea Type 2 Diabetes
Depression Osteoarthritis Dyslipidemia
Attention Deficit Chronic Pain Hypertension
Addiction Reflux Disease Gout
Psychosis Incontinence Fatty Liver
Eating Disorder Thrombosis Gallstones
Trauma Intertrigo PCOS
Insomnia Plantar Fasciitis Cancer

Education
Employment
Income
Disability
Insurance
Benefits
Bariatric Supplies
Weight-Loss Programs

Obesity Canada. Accessed May 29, 2022. http://obesitycanada.ca/wp-content/uploads/2018/08/Copy-of-4Ms-booklet_March_14_2017.pdf
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Case Study (cont)

| —

Gender: Female
Age: 38 years Class Il ob

* Height: 1770 cm. Weight: 105 kg

Examination = BMI: 36 kg/m2

= Hypothyroidism
Past medical history * Knee pain
* Treatment: Levothyroxine 100mcg/day

= BP142/85 mmHg

Physical examination
y * Pannus with intertrigo

Blood tests

™

Alc 6.2%, LDL 2.5, AST 50 (ULN 40)
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Case Study (cont)

.

Gender: Female
Age: 38 years

She is sad, because she
wanted to be a schoolteacher
but had to keep cleaning
houses to support her children,

who are in university now.

? ¥ She has tough days at work

with a colleague that is not
nice to her, and she comes
home and soothes herself with
calorie rich foods.

2l use. Any commercial use or disinbution of these matenals or amy portion



Treatment

Causes of weight gain

*The neuropathology and that IT IS
NOT HER FAULT

The relationship to emotional
stressors

Wharton S, et al. CMAJ 2020;192:E875-E891.



Obesity and the Brain

Frontal Lobe
Executive Function

Steinert RE, et al. Physiol Rev. 2017;97:411-463.
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Obesity and the Brain

Hypothalamic Hunger
System

Mesolimbic Reward
System

Frontal Lobe
Executive Function

Ghrelin

Dopamine Leptin
Opioid PYY
Cannabinoid GLP-1
Receptors CCK
Amylin

Steinert RE, et al. Physiol Rev. 2017,97:411-463.
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Obesity and the Brain

Hypothalamic Hunger
System
Mesolimbic Reward
System

Frontal Lobe
Executive Function

Ghrelin

Dopamine Leptin
Opioid PYY
Cannabinoid GLP-1
Receptors CCK
Amylin

Steinert RE, et al. Physiol Rev. 2017,97:411-463.
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Obesity and the Brain

Frontal Lobe
Executive Function

Opioid
Cannabinoid
Receptors

Steinert RE, et al. Physiol Rev. 2017,97:411-463.
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Overall Treatment Strategy

Physical activity
Medical adherence
Medical nutrition therapy

3 pillars of obesity management support nutrition and activity

Psychologic Pharmacologic Bariatric
intervention therapy surgery

Wharton S, et al. CMAJ. 2020;192:E875-E891.
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Overall Treatment Strategy

Physical activity
Medical adherence
Medical nutrition therapy

3 pillars of obesity management support nutrition and activity

Psychologic Pharmacologic Bariatric
intervention therapy surgery

Wharton S, et al. CMAJ. 2020;192:E875-E891.
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Overall Treatment Strategy

Physical activity
Medical adherence
Medical nutrition therapy

3 pillars of obesity management support nutrition and activity

« Psychological Psychologic Pharmacologic Bariatric

intervention

. CBT - intervention therapy surgery

Wharton S, et al. CMAJ. 2020;192:E875-E891.
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Physical activity
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Overall Treatment Strategy

Physical activity
Medical adherence
Medical nutrition therapy

3 pillars of obesity management support nutrition and activity

Psychologic Pharmacologic
intervention therapy

Wharton S, et al. CMAJ 2020;192:E875-E891.

These matenals are prowvided to you solely &5 an educatonal resource for your personal use. Any commercial use or distnbution of these materials or amy portion thereod 15 stncthy plljﬂiD']'EEll



Patient Management

Dietary plan Psychological

Non-weight bearing treatment
activity regimen CBT

These matenals are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.



CBT for Weight Management

BEHAVIOR

The cognitive behavioral workbook for weight

management is a step-by-step program
Wharton S, et al. CMAJ. 2020;192:E875-E891.
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Patient Management

Dietary plan Psychological

Non-weight bearing treatment
activity regimen CBT



Evolution of Treatment

10
105
105
100
Weight
(a) o5
20
85
& m_ CBT + Anti-obesity medications
218 4.18 6.18 818 10.18
¥ 4kg ¥ 10 kg ¥ 20 kg
HbA1c %5.9 %5.5
SBP 142 120
DBP 85 82
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Case Study

L S |

Gender: Female
Age: 47 years

Works part-time in a supermarket
Two teenage children at home
Non smoker, rarely drinks alcohol

* Asthma (has 2 inhalers)

* PCOS (required fertility treatment)

* Gestational diabetes

Medical History * Last recorded weight 105 kg 5 years ago

* Medication: salbutamol and beclomethasone
inhalers, OTC analgesics

Nrﬂ e - £ m man g = I =§‘ f”:":}‘ "'L"‘:?"c_'_‘;\ P"'g,"‘r'?' F}“‘. ﬂ-.j_l- o =T =1 & f-- . ") ¥ =F=1 ""-\I
INOT a Trequent Or atiender (not seen 10r <« years)
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Case Study (cont)

Gender: Female
Age: 47 years

Symptoms

Examination

L S |

Fatigue, general aches, pains
More breathless than previously
Reduced exercise tolerance

i

Blood pressure — 150/98 mmHg
Weight 126 kg

BMI 42 kg/m?

No joint inflammation or tenderness
CV and respiratory examination normal

1

i

1

i
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Questions

Would you raise the issue of weight
with her at this stage?

What investigations should be done at
this point?

What other conditions might you
consider looking for?




Case Study

L S |

Gender: Female
Age: 47 years

HbA1c — 46 mmol/mol (6.4%)

Chol 5.2 mmol/L: HDL 1.0 mmol/L; Ratio 5;
TG 1.9 mmol/L
Biological exams

LFTs normal, except ALT 56 UI/L
(normal range 10-42 UI/L)
24-hr BP confirms hypertension
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Next Steps

* Diet and lifestyle advice
Referred to Diabetes Prevention

Programme

Statin?
Does not wish to take statin at the
moment (worried about potential AESs)

* Antihypertensive medication
ACE inhibitor added

ACE, angiotensin-converting enzyme; AE, adverse event.
Wharton S, et al. CMAJ. 2020;192:E875-E891.
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4 Months Later

'Diabetes prevention program online:
She has lost 3 kg in weight

BP improved: 138/78 mmHg on
ACE inhibitor

HbA1c 6.4%

Unhappy about rate of weight loss,
still tired and short of breath; asks

about weight loss medication

Wharton S5, et al. CMAJ. 2020;192:E875-E891.



Pharmacologic Options

Orlistat

Liraglutide

Naltrexone /bupropion

Semaglutide




Evolution

12 Months Later

L S |

Gender: Female
Age: 47 years

Weight 108 kg
More active, walking dog every day
Breathing is better

Evolution BP 128/76 mmHg
HbA1c 38 mmol/mol (5.6%)
Much happier and wants to continue with
medication, although no longer losing weight
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Overall Treatment Strategy

Physical activity
Medical adherence
Medical nutrition therapy

3 pillars of obesity management support nutrition and activity

Psychologic Pharmacologic Bariatric
intervention therapy surgery

Wharton S, et al. CMAJ. 2020;192:E875-E891.
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