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Learning Objective

* By the end of this session, participants will be able to apply key
updates from recent trials and guidelines on GLP-1-based
medications for weight management, including identifying
appropriate patients and recognizing potential health benefits
relevant to internal medicine practice.




Background Principles

\

Obesity is a
chronic, often
progressive

disease

Dy

Neurohormonal factors act on
brain feeding centers to
control body mass




Satiety Signals

/

Nutrient-
stimulated
hormones

GLP-1: Glucagon-like
peptide-1
GIP: Glucose —dependent
insulinotropic polypeptide



Weight Stigma & Bias

Avoid oversimplifying
etiology of obesity

Albury Lancet Diabetes Endocrinol 2020
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Meta-Analysis of RCTs
% Welght LOSS (IG_CG) |G=Intervention group

CG=Control group
a Endpoint More Effective —
0

OMM 95% 20
confidence intervals

Orlistat [0.68,5.52]

Liraglutide [1.04,7.94]

Naltrexone/bupropione , [3.73,5.79]

Phentermine/topiramate [8.19,9.527]
Placebo _

Semaglutide [8.08,15.75]
Tirzepatide [11.16,21.27]

Nature Medicine. 2025 ; 31: 3317-3329.

Weight-reducing effect of obesity medication

beyond 3% weight loss with lifestyle change alone*

High (>10%) Modest (<5%)
Tirzepatide (A) Naltrexone-bupropion () Diabetes Obes Cardio Metab
Semagilutide (A) Liraglutide (A)

Phentermine (C)t CARE 2026; 1(1): 5—36.

Orlistat (A)



Variation in Response to Medications

* Participants in
SELECT trial
(Semaglutide
vs Placebo)
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ﬂ Mean percent change in body weight during the entire
trial (weeks 0-68: observed in-trial data)

Effect of
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Lifestyle Recommendations ﬁ

Medication should be used in Nutrition,
conjunction with a healthy lifestyle. physical
activity, and
behavioral
erapy shoulc

be used in
combination
with obesity
medications to
achieve health
goals A.

JAMA. 2026; 335(5): 434-438. Obesity 2026; 0: 1-20. Diabetes Obes Cardio Metab CARE 2026; 1(1)): 5—36.
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Medications
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RCTs Semaglutide in Pts w/ Obesity-Related Diseases*
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SELECT: Semaglutide 2.4 mg Ne37604; 104 ks
Secondary CVD Prevention |

A Primary Cardiovascular Compesite End Point B Death from Cardiovascular Causes
4

Hazard ratio, 0.85 [95% , 0.71-1.01}
P=0.07

A. CVD Composite:
6.5% 1G vs 8.0% CG
(HR 0.80, 0.72 - 0.90)

C Heart Failure Composite End Point

B . CV D d e at h n S . ; Hazard ratio, 0.82 (5%

HF composite:
HR 0.82 (0.71 - 0.96)

D. All Cause Mortality: L —— o
HR 0.81 (0.71 - 0.93) Months since Randomization Manths since Randomization

Mo. at Risk Me. at Risk

Cumulatve Incidence [ %)
Cumulat ve Incid

Flacebo &3 7341 5885 4198 1788 Placebo 852
Semaglutide &8 7400 5944 4777 1816 Sermnag| 858

NEJM 2023; 389 (24):2221-2232.
%Wt loss: 1G: -9.39% vs CG: -0.88% , A: -8.51 (-8.75 to -8.27); No Lifestyle component to intervention



RCTs Tirzepatide
In Patients w/
Obesity-Related
Diseases*

*& BMI 230 Inclusion
or 227 criteria*®
Health
Benefits
shown

Outcomes

SURMOUNT OSA
N= 234 +235

OSA

e Mod-Severe OSA (AHI
> 15 [hr)
e Trial 12: No CPAP
e Trial 2: On CPAP

e Improved AHI

NEJM 2024: 391(13):
1193-1205.

SUMMIT
N=731

e HF & CVD death
composite

e 6 min walk
e HF Symptom score

NEJM 2025; 392
(5):427-437



Weight Loss Goals

e For all adults treated with obesity medications,
which may achieve some clinically meaningful
health benefits A.

e to manage many obesity-related diseases or
complications (MASLD, HFpEF, Knee OA) A

e to achieve greater therapeutic benefit (OSA, CVD
mortality) B

Diabetes, Obes, Cardiomet CARE 2026; 1(1)): 5—36.
JACC. 2025; 86 (7): 536-555.



HIERARCHIES OF PREFERRED MEDICATIONS FOR
COMPLICATION-CENTRIC CARE OF PEOPLE WITH ABCD

Hierarchies are based on clinical trial data.
Drugs are not listed when relevant data are
KEY: not available. However, weight loss regardless
. First Line Prediabetes Type 2 Diabetes of treatment modality may provide benefit.
Metabolic Syndrome

Second Like Diabetes Prevention tirzepatide
Third Line semaglutide

Results reflect available data at time of
publication and will need revision based
on ongoing and future trial results.
tirzepatide liraglutide

semaglutide phentermine/topiramate

liraglutide orlistat

phentermine/topiramate naltrexone/bupropion
Osteoarthritis

orlistat

15 "

MACE Prevention MASH
CARDIOMETABOLIC BIOMECHANICAL

semaglutide i
i omeglutide semaglutide
(liraglutide in T2D) tirzepatide

v

Blood Pressure Lowering e"% :&

tirzepatide Chronic Kidney Disease HFpEF

semaglutide
phentermine/topiramate semaglutide semaglutide
tirzepatide tirzepatide

liraglutide Endocrine Practice.

orlistat

Abbreviations: ABCD, adiposity-based chronic disease; HFpEF, heart failure with praserved ejection fraction; MACE, major adverse cardiac events; MASH, metabolic 2 O 2 5 = 3 1 ( 9 ) . 13 5 1—13 9 4 .
dysfunction-associated steatohepatitis ; T2D, type 2 diabetes /
\3

Algorithm Figure 8 - Preferred Medications Hierarchies A
COPYRIG 5 AACE. May not be reproduced in any form without ex press written permission from Elsevier on behalf of AACE. ‘ E .

T oot i - i

Obstructive Sleep Apnea




Evidence Limitations

* Long-term data beyond 4 yrs on durability of weight loss, safety,
nealth outcomes, function, & mortality

* Head-to-head trials comparing newer agents with each other and
ower-cost therapies

* Data on titration, maintenance and discontinuation

* Policy/Systems Context: High current cost of GLP-1 therapies, lack
of health insurance coverage, inadequate health system
preparedness, and equity implications.



Summary

 Data from recent trials and guidelines support treating obesity with FDA-
approved weight loss medications as part of initial management along side
healthy lifestyle and behavioral therapies.

* Newer GLP-1-based therapies are highly effective and lead to >10% weight
loss above lifestyle treatment alone on average.

* Guidelines recommend continuing weight loss medication for long-term
maintenance treatment.

* GLP-1- based treatments are demonstrated to improve multiple health
outcomes in patients with obesity-related diseases, including

* Cardiovascular disease, all cause mortality, heart failure symptoms,
metabolic associated steatohepatitis, obstructive sleep apnea,
osteoarthritis knee pain

Affordable access to medications remains a major barrier to care.



Thank you!
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Learning Objectives

- Identify prevention strategies for common GLP-1 associated side
effects.

- Apply practical pharmacologic and non-pharmacologic interventions
to manage GLP-1 related adverse effects and improve treatment
tolerability and adherence.

- Utilize effective insurance coverage strategies, including leveraging
FDA-approved indications and documentation best practices, to
optimize patient access to GLP-1 therapies.

: ®




Side Effect Prevention
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INJECTION SITE
REACTIONS

&
S

ABDOMINAL
PAIN

DIARRHEA

ACID REFLUX CONSTIPATION




Managing Common GLP-1 Side Effects

E Side effects often occur in the first few weeks after
> initiation or dose escalation

” Common effects include nausea, vomiting, diarrhea,
constipation, acid reflux, and abdominal pain

@ Poor tolerability can drive discontinuation and limit
long-term benefit

31




Side Effect Prevention

Provider Interventions

e Start with low dose
e |ncrease dose slowly to help patient build tolerance

Patient Interventions

e Eat smaller portions and more frequent meals
e Avoid lying down after meals
e Eat a small meal before injection

e Trial of different injection sites

32
OHSU
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Side Effect Prevention

Diet Changes

e Avoid greasy, oily, fatty and spicy foods
* Increase fiber intake to prevent constipation

e Protein first to meet daily protein goals
e Hydration!
e 64 oz of water daily




Preserving Lean Muscle Mass

* Consume protein-rich foods first in a meal
— Minimum 60 grams of protein daily
* Ensure adequate intake and absorption of high-quality protein and
micronutrients
— Oral supplements may be necessary if reduced appetite limits dietary

Intake

34 ®




Preserving Muscle Mass

* Increased protein intake alone is not sufficient to preserve
lean muscle mass

* Resistance/ strength training 1s essential

FREE WEIGHTS RESISTANCE RESISTANCE BODYWEIGHT
MACHINES BANDS EXERCISES

35




Side Effect Management



Nausea/ Vomiting

Non-Pharmacological Interventions

e Eat bland foods that minimize symptoms (ex: crackers, broth)

e Ginger or peppermint products

e Changes to diet or portion sizes

e Keep a food journal to identify triggering foods %9 Q

e Prioritize hydration @
Pharmacological Interventions

e Anti-nausea medications as needed (Zofran, Reglan) ;

e Decrease dose if side effects do not resolve or are intolerable
37
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Constipation

Non-Pharmacological Interventions

e Increase fiber intake (20-35 grams/day)
e [ncrease hydration

Pharmacological Interventions

e Fiber supplements (Psyllium)
e Stool softeners (docusate) for dry/ hard stools or straining
e |Laxatives
e Start with osmotic laxatives PEG 3350 (Miralax)
e Trial of stimulant laxatives if not responding to other products (Senna, Dulcolax)
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Diarrhea

Ensure adequate hydration

— 64 ounces of fluids daily

— May add rehydration salts or electrolyte drinks
Short term antidiarrheals

— Loperamide or bismuth subsalicylate
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Acid Reflux

Non-Pharmacological Interventions

e Avoid acidic, fatty and spicy foods
e Avoid lying down 30-60 minutes after eating
e Avoid eating 3 hours before bedtime

Pharmacological Interventions

e Antacids (Tums)
e H2 blockers (Pepcid)
e Proton pump inhibitors (omeprazole)
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Injection Site Reaction

Rotate injections sites

Apply cold compress after injection

Over the counter products to reduce discomfort
— Topical products (hydrocortisone cream) for itching
— Oral antihistamines (loratadine, cetirizine) for itching

— Acetaminophen or ibuprofen for pain




Insurance Coverage Tips

: ®




Most insurance
companies DO NOT offer
coverage for weight
management




General Tips and Tricks

To increase likelihood of approval:

1. Identify applicable FDA-approved indications (Type 2
Diabetes (T2DM), Obstructive Sleep Apnea (OSA),
Metabolic Dysfunction-Associated Steatohepatitis
(MASH) with fibrosis (F2 or F3), cardiovascular risk
reduction)

2. Complete required labs and diagnostic evaluations
prior to prior authorization submission.




éz
Obstructive Sleep Apnea

1. Sleep study with an apnea hypopnea index (AHI) > 15
indicating moderate to severe sleep apnea

2. CPAP compliance report (typically 90-day requirement)

3. Patient is enrolled in a weight management program
(including diet and exercise) for at least 3 months

* GLP-1 RA’s typically not covered for OSA if patient has Type 2 Diabetes ;

45
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Type 2 Diabetes

Most variable coverage criteria depending on insurance
1. Alc>7%
2. May require other medication trial

1. Metformin, SGLT-2, DPP-4, pioglitazone, or insulin

2. Some only cover specific GLP-1 (ex: Victoza vs
Ozempic)

S 4
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Metabolic Dysfunction-Associated
Steatohepatitis

1.
2.

Documentation showing stage F2 or F3 fibrosis

Documentation of lifestyle modification including reduced-
calorie diet and increased physical activity

Documentation that MASH is not caused significant alcohol
use

May require prescribing in conjunction with hepatology,
gastroenterology or endocrinology specialists
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Fibrosis Staging
—

=] Vibration-Controlled Transient Elastography (FibroScan)

== Enhanced Liver Fibrosis Test (ELF Test)

e FIB-4 Index




&

1. Documented history of myocardial infarction, stroke, or
symptomatic peripheral artery disease (PAD) with a
history of revascularization procedure

Cardiovascular Risk Reduction

2. May require documentation that patient is taking
standard of care treatment

a) antiplatelets, antihypertensive therapy, lipid-
lowering therapy

: ®




Appeals

* Don’t feel discouraged if the medication is denied

* Even if patients meet all the criteria, ~ 20% are still
denied and may require an appeal

— Create appeal templates for specific indications

— Use Al sources to help write your appeals quickly




Cash Pay Options

e $199-5499 e $199-$399 e $149-$299 e $299-5449 e $149-5299

per month per month per month per month per month
e Vials and
Kwikpens
available
*Starting prices may be offered for limited time %)
51
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Body Composition Methods: Bioimpedance Analysis (BIA)

@ (b)
Measures: = .
5 Intracellular g
* Fat mass e |l
..d':’ Extracellular % {i) Low frequency current path
® water q {(ii) High frequency current path
 Non-fat mass: “ | p— 2 Ca
— Water v) (v }_M/vw
Fat mass <<> <> ‘l
— Lean mass: = —
* Organ mass R,

e Muscle mass
* Bone mass

56

Grossi and Ricco. J. Sens. Sens. Syst., 6, 303-325, 2017. OHSU



Body Composition Methods: Dual Energy X-ray Absorptiometry
(DEXA)

Measures:
Multiple Detector Array o
e Fat mass ~ ‘
i iy W | c-am
Beam _ ‘ '
e Non-fat mass: Lincas
— Water o >
= I—ean mass: X-Ray Source
* Organ mass Y Drive
* Muscle mass

( >
B O n e m a S S DEXA (Dual Energy Xray Absorptiometry)

57 Borga M, et al. J Investig Med. 2018 Jun;66(5):1-9.



Magnetic Resonance Imaging (MRI)

Body Composition Methods

Measures:
e Fat mass

 Non-fat mass:
— Water
— Lean mass:
* Organ mass
 Muscle mass
* Bone mass

58 Chaves, et al. Radiol Bras. 2022 55:305-311. Chaudry O, et al. Mag Res Mater Physics Bio Med. 2021. 34:367-376.



Questions:

* What is muscle mass in patient with obesity prior to weight loss?

* What happens to muscle mass and function with weight loss?
e Starvation = “dieting”
* Metabolic-bariatric surgery
* Obesity medications (GLP-1(+) RA’s)

* What’s to be done?



Questions:

* What is muscle mass in patient with obesity prior to weight loss?



Fat Mass and Fat-Free Mass Increase in Obesity

o FFM (women): r2 = 0-32, P< 0-0001) = FFM (men): r2 = 0-46, P< 0-0001)
75 r

65
55 |
45

35 |

FM and FFM (kg:height adjusted)

25

o FM (women): Ir2 =0-77, P< 0-0001) o FM (menl): r-=0-61, P< 0-0001)

60 70 80 90 100 110 120

15

Millward DJ, et al. Br J Nutr. (2014). 111:933-943.  Weight (kg:height adjusted)



Muscle Composition and Adiposity

Clin Physiol Funct Imag. 2014. 34:47-55.

n=18 women, 21 men
CT scans of LE

T adiposity (P<0.001) «
T Muscle volume (P<0.001)
! Muscle attenuation (HU) (P=0.023)
(T IMAT)

Weight loss? (3 IMAT ?)

Muscle



Questions:

* What is muscle mass in patient with obesity prior to weight loss?
T adiposity «« TFFM (T muscle volume, T muscle lipids/IMAT)

* What happens to muscle mass with weight loss?

* “Diet”: either low-calorie or &N macronutrient (“carbs,” “fat,” protein”)
* Normal weight
* Overweight / Obesity

* Metabolic-bariatric surgery
* Obesity Medications (GLP-1(+) RA)



Calorlc Restrlctlon (Starvation) in NL Wt Adults

Med Sci Sports Exer. 1994. 26:235-40.

-62% FM Reduced dynamic strength
-389% total FFM of large muscle groups.
A

TABLE 1. Mean (*SD) values of body composition and physical performance mea-

surements
Variable Baseline 8 wk Eh*nnu Paired {~Test
Body wi (ko) 75900  638=67 |[-121*34 —FP<00+—-16% total WL
FFM (ka)* 64.6 + 6.4 60.0 + 5.8 4626 P < 0.01
Cleang, (kg) 774 =06 58.7 + 8.9 -18.7 = 8.3 P<001
GBS pax (M) 530 + 57 520 + 63 -0.5 + 51 NS
Hoid time (s) 66.2 + 14.1 66.3 + 16.7 -02+17.8 NS

* FFM calculated from % body fat by dual-energy x-ray absorptiomatry.



Changes in Lean Body Mass Following Weight Loss

25
20
0 . ~* Diet
0
- 15 » Incretin
a 10 agonists
32 -o- Bariatric surgery
5
0 7

0 10 20 30 40
% body weight loss

Diabetes Obesity Metabolism, Volume: 26, Issue: S4, Pages: 16-27, First published: 27 June 2024, DOI: (10.1111/dom.15728)



Questions:

* What is muscle mass in patient with obesity prior to weight loss?
T adiposity oc TFFM (T muscle volume, T muscle lipids)

* What happens to muscle mass with weight loss?
* “Diet”: either low-calorie or &N macronutrient (“carbs,” “fat,” protein”)

* Normal weight 1 38% FFM (reduced muscle function)

« Overweight / Obesity h

* Metabolic-bariatric surgery - | 25%-29% FFM (? change muscle function)
* Obesity Medications (GLP-1(+) RA)

e What’s to be done?



Effect of semaglutide on body composition and
proximal muscle strength: The STEP UP trial

Joran Hjelmesaeth!2, Suhas Bhat3, W. Timothy Garvey?,
Kristoffer Jensen Kolnes>, Ildiko Lingvay®, Niklas Kahr Rasmussen?,
Julio Rosenstock’, Sean Wharton8

Randomized, double-blind, placebo- and active-controlled, multicenter phase 3b trial:
/.2 mg vs. 2.4 mg vs. PBO

Population (N=1407)

® Adults (=18 years)

e BMI =30 kg/m?

e >1 self-reported unsuccessful dietary effort to lose weight
e Without T2D (HbA,. <6.5%)

\
MRI sub-population (n=55)

Body weight <149 kg at screening

- No metal implants (e.g. pacemaker, intracranial clips, cochlear
implant, infusion pump or neurostimulators)

« Suitable for MRI at the investigator’s discretion
(e.g. no claustrophobia)

TAT=4431L TLT=219L TAT=26.2L TLT=19.8L
Baseline Follow-up \ /

BMI 40 BMI 29

Hjelmesaath J et al. Presented at the European Association for the Study of Diabetes (EASD) 615t Annual Meeting, 15-19 September 2025; Vienna, Austria.



Relative change in different tissue volumes (%) from
baseline to week 72

Total adipose tissue Visceral adipose tissue = Total lean tissue Muscle volume (L) Muscle fat (%)
Mean volumes volume (L) volume (L) volume (L) (|MAT)
at baseline: 42.9 47.1 5.4 5.1 23.8 24.5 10.9 11.7 9.4 9.8
10 -
4.1
) > 0.2
0 X 0 - —
mo
s ¢
T= -10 - -6.3 -6.8 5.8
0 &
E g _15 T
L -20 -
0 £
X 9 -25 -
Y _30 A -25.1
i -31.3 ETD (95% CI) ETD (95% CI) ETD (95% CI)
—35 | | ~6.7% (-16.2, 2.2): 9.2% (-18.8, 0.4); ~9.8% (-15.7, -3.9);
=0.138 =0. =0.001
ETD (95% CI) ETD (95% CI) g p=0.060 P
-24.3% (-34.7, -13.9); -24.9% (-48.7, -1.1);
Absolute ETDs p<0.0001 p=0.040
in mass (kg):* -10.2 -1.4 -1.8 -1.2

STEP UP MRI sub-population: M Pooled semaglutide (n=49) Placebo (n=6)



Change in number of sit-to-stand repetitions from
baseline to week 72

i . Pooled semaglutide Placebo
Number of sit-to-stand repetitions (n=49) (n=6)
Baseline 13 (4) 13 (2)
Week 72 15 (4) 15 (1)
37 ETD (95% CI)
-0.1 (-3.6, 3.4);
o p=0.366
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=] T | I
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D m 2
S on 1.7 )
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Body Composition By DEXA After One Year of Weight Loss
With Tirzepatide: Subset Analysis of SURMOUNT-1 by Age

Proportion of Body Weight Reduction

n= 21 78
1004 ¢
Bl Fat Mass Loss

Lean Mass Loss

n=160 of 2539 underwent DEXA,
73.1% female

Mean age: 46.2 years

~20% total weight loss at 1 year

N
4
|

Percentage of Total Body
Weight Loss
N 0
4] o
| |

o

Q‘Oo ,\'\g Q‘Oo «'\3 Q‘Oo (\3

<50 S50 to <65 265
Diabetes Obesity Metabolism. 2025. 27: 2720-2729 Age (Years)



Questions:

* What is muscle mass in patient with obesity prior to weight loss?
T adiposity oc TFFM (T muscle volume, T muscle lipids)

* What happens to muscle mass with weight loss?
* “Diet”: either low-calorie or &N macronutrient (“carbs,” “fat,” protein”)

* Normal weight 1 38% FFM (reduced muscle function)

« Overweight / Obesity h

* Metabolic-bariatric surgery - | 25%-29% FFM (No A muscle function)
* Obesity Medications (GLP-1(+) RA)

e What’s to be done?



Joint TOS/OMA/OAC Expert Guidance Statement on the
Pharmacological Management of United States Adults With
Overweight or Obesity Using the GRADE Approach
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...for protein intake-gquided nutritional interventions compared with unguided intake
intended to minimize loss of lean mass relative to fat mass during obesity
pharmacotherapy interventions, no direct evidence was identified ...
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What’s To Be
Done?

AACE/TOS/ASMBS/OMA/ASA 2019 Guidelines

CLINICAL PRACTICE GUIDELINES FOR THE PERIOPERATIVE
NUTRITION, METABOLIC, AND NONSURGICAL SUPPORT OF
PATIENTS UNDERGOING BARIATRIC PROCEDURES - 2019 UPDATE:
COSPONSORED BY AMERICAN ASSOCIATION OF CLINICAL
ENDOCRINOLOGISTS/AMERICAN COLLEGE OF ENDOCRINOLOGY, THE
OBESITY SOCIETY, AMERICAN SOCIETY FOR METABOLIC & BARIATRIC
SURGERY, OBESITY MEDICINE ASSOCIATION, AND AMERICAN SOCIETY
OF ANESTHESIOLOGISTS*

« Specialty nutrition advice during weight loss:
« A minimal protein intake of 60 g/d and up to 1.5 g/kqg ideal body weight per day should

be adequate.

« Higher amounts of protein intake—up to 2.1 g/kg ideal body weight per day—need to be
assessed on an individualized basis (Grade D).

* Go low (dose). Go slow (titration).

« Good preventive recommendations:
* Incorporate resistance training and aerobics and balance training.

Bariatric Surgery Guidelines, Endocr Pract. 2019;25(No. 12) 3
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|s there reason to think that the effect of
obesity medication-induced weight loss on
body composition is different from “dieting”-
iInduced weight loss?



Higher Order Neurons Transmit Signals
Controlling Energy Metabolism

Barsh and Schwartz. Nat Rev Gen. 3:589-600, 2002

NEJM 2003

JCI 2002




The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 20, 2003 VOL. 348 NO.12

Clinical Spectrum of Obesity and Mutations
in the Melanocortin 4 Receptor Gene

. Sadaf Faroogi, M.D., Ph.D., Julia M. Keogh, B.Sc., Giles 5.H. Yeo, Ph.D.,
Emma J. Lank, B.5c., Tim Cheetham, M.D., and Stephen O'Rahilly, M.D.

0] Subjects with MC4R deficiency [0 Controls

3.0+
P«0.001
JrE—
L e
§ P=0.001
2.0+
§ 1s-
§ 10" P-OOOI
& ! —
= 0.5+
i (0=7) | (n=89) (n=10) | (n-38) (n=5) | (n-95)
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 20, 2003 VOL. 348 NO.12

Table 2. Correlations between Genotype and Phenotype in Children

Clinical Spectrum DfObESltY and Mutations with Melanocortin 4 Receptor (MC4R) Deficiency.*

in the Melanocortin 4 Receptor Gene

Characteristic Heterozygotes Homozygotes
. Sadaf Faroogi, M.D., Ph.D., Julia M. Keogh, B.Sc., Giles 5.H. Yeo, Ph.D.,
Emma J. Lank, B.5c., Tim Cheetham, M.D., and Stephen O'Rahilly, M.D. Partially Partially
Inactive Active Inactive Active
MC4R MC4R MC4R MC4R

(N=14) (N=10) (N=3) (N=4)
Body-massindex standard-  3.9+0.57  2.3+0.3  6.2+1.57 4.1+0.8

deviation score

Height standard-deviation 1.9+0.47 0.4+0.1  3.1+0.4f 2.5+0.2

score

Bon e mineral density 1.9+0.57 1.3+0.6 - 2.9+0.4
z score

Energy intake (kcal [kg 44.0+5.17 20.3+1.9 35.2+1.71 20.3%1.3

of lean mass)

Plasma insulin (uU/ml) 27+4.4 25+3.8 31+3.1 28+4.0

* Plus—minus values are means +SD.
7 P=<0.05 for the comparison with partially active MC4R.




Effect of Leptin Treatment in Children
with Leptin Deficiency

Farooqi, et al. JCI.110:1093-1103, 2002.

A e v Child A
=z o Leptin Treatment:
= 2nd | calorie intake 45%-85% of

baseline.
98% of lost weight from FM.

12345678 91011121314
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i v ChidB _ _ _
B  Maintained NL somatic
5% Soih growth.
=15 2nd

1 2 3 4 5 6 7
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50 Child C
45 s
e ~ 2
o) 35
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