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This report reviews recent data releases from the American Diabetes Association and recently released abstracts for Septemberʠs EASD.  We then 
delve into the emerging market for pharmaceutical products for obesity, updating our July 2023 review of the field. If you wish to read other reports in 
this series, please go to page 3 of our recent report on the oncology field.  

Since last July, the obesity drug field has exploded with innovation, interest and activity. We apologize to the impatient reader upfront as this report, 
ahem, itself suffers from obesity. Here is a summary of key points made in this report:

Likely Winners in Obesity Drug Race Over Next Five to Seven Years Are Becoming Clear:

3

Á While the 2023 ADA and EASD meetings featured a series of 
practice-changing revelations about the power of triple incretin 
agonists, orals and small molecules, this yearʠs ADA featured 
more incremental disclosures. Recently released EASD abstracts 
are also incremental in nature.

Á There is plenty to be excited about but the main outlines of obesity 
pharmacology through the end of decade largely appear to have 
been set.

Á Novoʠs CagriSema (amylin/GLP-1 dual agonist) and Lillyʠs 
retatrutide (triple agonist) appear likely to replace semaglutide 
and tirzepatide as the market leaders.

Á Amgenʠs MariTide (GIP antagonist/GLP-1 agonist) has high 
potential to disrupt this upcoming ʢKing Kong vs. Godzillaʣ battle 
of obesity drug titans.

Á We are modeling 30% average weight loss in obese persons at one 
year with MariTide. For a 250-pound person that corresponds to 
dropping 75 pounds. This result matches the benefit seen with 
bariatric surgery.

Á MariTide has demonstrated the best 12-week efficacy seen in an 
obesity drug thus far and we await Phase 2 data from Amgen later 
this year. GIP antagonism has a number of demonstrated benefits 
including reductions in fat deposits and inflammation.

Á There are some other important contenders to take meaningful 
share of the obesity market in the years ahead. Foremost among 
these is Viking Therapeutics. Its VK2735 drug has shown 
outstanding efficacy at 12-weeks treatment and, remarkably, has 
not yet found its maximum tolerated dose. 

Á Also, we have seen encouraging data emerging from the GIP/GLP 
agonist in development by Hercules/Hengrui (HRS-9531) and Gan 
& Leeʠs GZR18.

Á A key development has involved the recent success of amylin 
agonists, most notably Zealandʠs petrelintide . This drug appears 
to be well tolerated and could be quite commercially impressive 
given that 30% of GLP-1 users drop off within a month, presumably 
because they canʠt tolerate the drugs.

Executive Summary

https://www.stifel.com/newsletters/investmentbanking/bal/marketing/healthcare/biopharma_timopler/stifeladaobesitydrugreview_07.01.2023.pdf
https://www.stifel.com/newsletters/investmentbanking/bal/marketing/healthcare/biopharma_timopler/StifelOncologyUpdate_June2024.pdf
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Á Also of high interest are GIP monotherapy antagonists. The 
leading contender today is Antagʠs AT-7687 but others are 
in the hunt. Preclinical data point to a market very similar 
than that for amylin agonists. There are obvious 
combination possibilities such as making an amylin 
agonist/GIP antagonist to rival GLP-1 monotherapy or 
triples like retatrutide.

Á Another key development involves oral small molecule 
incretin options such as Lillyʠs orforglipron or Structure 
Therapeuticsʠ GSBR-1290. Because these drugs work well 
and are much less costly to make than peptides it is likely 
that orals will take meaningful market share in time.

Á Further, there are multiple oral small molecule competitors 
in emerging classes such as CB1 receptor inverse agonists, 
mitochondrial uncouplers, apelin agonists, NLRP3 
inhibitors and MASP inhibitors. Some of these are going to 
work and could be combined with small molecule GLP-1 
agonists to create an even more effective polypill. 

Á For now, we donʠt think that small molecule drugs displace 
the injectables. Their demonstrated efficacy is good but not 
best-in-class. As in the immunology market, orals will have 
their place but injectables will reign supreme. In time, of 
course, this could change, particularly due to the 
astronomical capital costs associated with the 
manufacture of todayʠs peptide drugs.

Ongoing Consumerization of the Obesity Market of Profound Importance to 
U.S. Pharmaceutical Industry

Á An important development is the unfolding consumerization of obesity 
drug buying with the proliferation of online telehealth services selling 
compounded semaglutide. 

Á Consumer interest in managing weight is extraordinary and fascination 
with GLP-1ʠs is off the charts today. Consumers are pulling out their 
wallets and buying obesity drugs directly. Hundreds of thousands have 
already done so. Soon, the numbers will be millions.

Á Consumerization has profound implications for the future of the 
pharmaceutical industry as did the shift of the television and record 
business to online streaming services. Like these businesses, we donʠt 
think that this consumerization genie can be put back in the bottle.

Á The post-WWII period in the U.S. has involved a gradual shift from a 
private-pay pharma market to one mediated by payors. With rising co-
pays, opaque rebates/refunding and fiscal pressure on governments, it 
appears likely that more consumers will pay for their obesity 
medications out of pocket.

Á Recent moves by Lilly and Pfizer to offer drugs directly to patients are a 
good move and commendable. Yet, these services donʠt come with the 
type of promotion that obesity DTC marketers like Ro/Hims & Hers are 
using on services like TikTok.

Á We see the consumer obesity market continuing to explode and expect 
that out-of-pocket spend could eventually exceed $100 billion ʜ far 
more than is spent today on aesthetic products like Botox® .

Executive Summary (continued)
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Lack of Reimbursement for Obesity Drugs Misaligned with Emerging 
Views of Food Addiction and Benefits to Society of Weight 
Management

Á Conspicuously, the U.S. government doesnʠt reimburse for 
obesity drugs at all. Despite overwhelming evidence of obesity 
harms and patient benefits from incretin drugs, attitudes towards 
reimbursement among commercial payors in the United States 
are negative. 

Á Given fiscal pressures on governments and the U.S. healthcare 
system we think access to obesity drugs from the payor-mediated 
market is going to remain heavily titrated for years to come.

Á Payor attitudes remind us of days past when drugs for addiction 
were not widely prescribed or paid for ʜ as addiction, particularly 
alcoholism, was seen as a moral failing, not a medical condition.

Á The evidence that obesity can be thought of as the result of food 
addiction is surprisingly strong, particularly among children and 
adolescents.

Á The pharmacoeconomics of covering obesity drugs appear quite 
favorable. USC economists estimate that reimbursing obesity 
drugs could save over $1 trillion in healthcare costs over the next 
decade.

Á The lack of reimbursement creates obvious pressures and 
inequities within the entire system as obesity disproportionately 
impacts the poor.

Political Considerations in the Emerging Obesity Drug Landscape

Á An important topic is the political side of the obesity market. 

Á Today, it is very popular for Democratic politicians to decry the price 
of GLP-1 agonists. These comments are naïve and fail to recognize 
the high capital costs that companies like Lilly and Novo are having 
to bear to meet ongoing demand.

Á The strong self-pay consumer market and failure to reimburse 
obesity drugs creates an obvious imbalance between pharma 
company / government power dynamics. Payors normally hold the 
cards and pharma companies do their best to get paid in a world of 
monopsony. But, without reimbursement Lilly and Novo face a 
negotiating counterparty with little price leverage.

Á Given the extraordinary interest in obesity drugs, there is an obvious 
opportunity for an enterprising politician to create something like 
ʢOperation Warp Speedʣ (think ʢOperation SlimFastʣ) to have the 
government pay for GLP-1ʠs for all citizens in need. Most likely, this 
would fall outside of Medicaid and Medicare. As with the Pandemic 
this would need to involve helping to pay for manufacturing capacity 
and working out a deal with pharma, presumably via some type of 
tender. 

Á We think this could be huge vote getter that could appeal to a highly 
divided nation. Importantly, obesity rates are much higher, on 
average, in red states, creating an advantage for either party that 
chooses to seize the opportunity.

Executive Summary (continued)
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Future Directions in the Obesity Drug Market (2035 and Beyond)

Á There are numerous opportunities to improve on current 
therapeutics including designing drugs that will conserve muscle 
during weight loss and designing drugs that can be optimized for 
treatment of comorbid conditions such as fatty liver, heart failure 
and the like.

Á We delve into where the obesity market is going in the decade 
after next and suggest that the payor-mediated market may see 
drug developers focus on improving their harm reduction stories.

Á Impressive as the data are, for example, from Novoʠs SELECT 
study, there is potential to tell a far better story about benefits of 
obesity drugs by focusing in on why obesity leads to bad 
outcomes.

Á One key factor is insulin resistance. Only about half of obese 
persons become insulin resistant and the harm from obesity is 
almost entirely concentrated among these persons.

Á Obviously, payors could require that obesity drug reimbursement 
be limited to persons who are insulin resistant.

Á Further, drug companies could develop drugs that are more 
insulin sensitizing than the current GLP-1 agonists.

Á We identify a series of emerging drug classes that could be 
pursued as joint weight loss / insulin sensitizers. 

Á Promising emerging players in this area include Adipo Pharma 
and Juvena.

Á A related opportunity is to address the inflammation that 
results from obesity. Like insulin resistance much of the harm 
of obesity flows from associated inflammation.

Á GLP-1 agonists do a good job of reducing inflammation 
indirectly but there is the possibility of employing direct anti-
inflammation drugs in treating obese patients.

Á The etiology of inflammatory obesity is well-known and 
involves macrophage envelopment of adipocytes through so-
called crown-like structures.

Á Inflammatory fat is not good for you and, among other things, 
has been associated with higher risks of cardiovascular 
disease and cancer.

Á In the same sense that obesity causes insulin resistance but 
not all insulin resistant persons are obese, there is ample 
evidence that inflammatory fat in persons with ʢnormalʣ BMIʠs 
can cause the same harm as in the obese.

Á It appears that our society should invest more in tracking 
inflammation, especially inflammatory fat deposits, and 
address it ʜ including with GLP-1 agonists.

Á There is obvious potential to expand the obesity market by 
creating pharmaceuticals that target the specific harms caused 
by obesity and then marketing these with a precision approach.

Executive Summary (continued)
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Weight Rebound After Cessation of GLP-1 Agonists a Top Priority

Á We also look at the true ʢholy grailʣ of obesity pharmacology 
ʜ can we prevent weight rebound after cessation of current 
treatments?  

Á While not universal, rebound after weight loss is a serious 
issue and, among other things provides insurers with a 
reason to not pay for the drugs.

Á Consumers are focused on post-GLP1 weight rebound and 
would be highly interested in strategies to manage it.

Á We look at the science and ask whether there might be 
better approaches to manage weight loss rebound. 

Á There are multiple potential future scenarios in this regard 
including drugs that are given infrequently (say once a year), 
maintenance drugs that are less expensive and have less 
adverse effects than GLP-1ʠs or, ideally, drugs that can be 
given only once (ʢone-and-doneʣ approaches).

Á Today, Fractyl is working on a gene therapy that would 
provide long-term GLP-1 agonism. This is interesting but 
quite early in its development.

Á We think to solve the rebound problem, one needs to 
consider the root causes of obesity. Ideally, an explanation 
would for why obesity it has risen so quickly across the 
world, particularly in the United States. Further, a good 
explanation should explain the long-term weight loss seen 
with bariatric surgery.

Weight Regain Rapid After Cessation of Semaglutide

Á We look at seven root cause theories: (a) obesity is fixedʜit happens and a 
homeostatic setpoint that will frustrate all efforts at change, (b) obesity is 
genetic and one would most likely need gene therapy, gene editing or 
enzyme replacement therapy to change it, (c) obesity has an epigenetic 
source and is impacted by environment in very specific ways, (d) obesity is 
caused by fructose addiction, (e) obesity results from dysregulation of 
dopamine in the brain that doesnʠt reverse upon weight loss, (f) obesity 
results from dysregulation of glutamate receptors and can be altered by 
well-known NMDA drugs or (g) altered lipolysis and oxidation in 
adipocytes explains much of weight gain and later rebound.

Á The glutamate areas, the adipocyte lipolysis/oxidation and addiction 
areas have the best evidence and will require further scientific work but 
offer enormous hope to patients and commercial upside to sponsors.

Executive Summary (continued)
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ADA Presentations / EASD Abstracts

Last yearʠs ADA featured stunning data on Eli Lillyʠs Retatrutide which showed 
22% placebo-adjusted weight loss (58 pounds) at 48 weeks. This was 
accompanied by similarly impressive data from orforglipron, an oral incretin 
drug.

This was one of the most exciting professional meetings we had seen. In 
contrast, this yearʠs ADA was more normal. There was some important news ʜ 
most importantly the reduction in sleep apnea associated with use of 
tirzepatide. But there were no practice-changing clinical data on the obesity 
front.

That is, the clinical data released in the obesity area was for agents that did not 
beat agents already in development or clinical use in terms of either efficacy or 
safety.

Altimmune released 48-week data for Pemvidutide, a GLP-1/Glucagon dual 
receptor agonist, in development for obesity. Four Chinese companies released 
data at ADA on weight loss associated with incretin drugs. These companies 
were Hengrui (now Hercules), Gan & Lee, SciWind and Brightgene. Perhaps the 
most impressive new data released were from Hercules. Their agent, HRS9531, a 
dual GLP-1/GIP receptor agonist, showed 16.7% weight loss at 24 weeks. These 
results are better than was shown last year at ADA for Retatrutide in efficacy but 
not as good as has recently been shown for Rocheʠs CT-388 (GIP/GLP Dual).

Zealandʠs data for a long-acting amylin agonist, petrelintide  were quite 
important because they was not coupled with a GLP-1 agonist. Nausea was 
infrequent with this agent.

9

A number of promising emerging agents were also 
discussed at ADA including Arrowheadʠs poster for ARO-
INHBE. INHBE knockdown may potentially lead to a 
suppression in body weight gain, loss of fat mass, and 
preservation of lean mass. Arrowhead plans to enter the 
clinic in late 2024 to begin clinical studies of this agent. 

A very interesting poster was from OrsoBio which shared a 
late-breaking poster which showed that TLC-6740, a 
mitochondrial protonophore, was relatively safe and able to 
oxidize fat in a Phase 1a study.  Also, of interest, was 
Aldeyraʠs discussion of recent preclinical data in obesity of 
a RASP modulator in conjunction with an Investor 
Roundtable held the day before the ADA conference began.   
Other interesting presentations and posters were shared by 
Adocia, Borui, Hanmi, Hansoh, Highfield, Inventage Lab, 
NeuroBo, Progen, QL, ScholarRock and Sun Pharma.

EASD Abstracts for September were posted online on July 1 
but most abstracts havenʠt appeared yet because it is so 
early.

QL Pharma of China posted strong data for a GLP-1 agonist 
showing 11.2% weight loss at max dose at 12-weeks. 
Innovent showed off mazdutide results at 48-weeks but 
most of this had been shared before. Lilly is sharing very 
interesting cardiac biomarker data on what happens with 
retatrutide in long-run treatment.



ADA Clinical Update
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Lillyʠs Tirzepatide Associated with Reduction in Sleep Apnea
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Source: https://www.nejm.org/doi/full/10.1056/NEJMoa2404881

Malhotra A, Grunstein RR, Fietze I, Weaver TE, Redline S, Azarbarzin A, Sands SA, Schwab RJ, Dunn JP, Chakladar S, Bunck MC, Bednarik J; 
SURMOUNT-OSA Investigators, ʢTirzepatide for the Treatment of Obstructive Sleep Apnea and Obesity,ʣ N Engl J Med, June 21, 2024.

https://www.nejm.org/doi/full/10.1056/NEJMoa2404881


Tirzepatide vs. Alternative Interventions for Sleep Apnea

12
Sources: (1) bariatric surgery: https://www.nature.com/articles/s41598-021-84570-6, (2) tirzepatide: https://www.nejm.org/doi/full/10.1056/NEJMoa2404881, (3) upper airway stimulation device: 
https://www.nejm.org/doi/full/10.1056/NEJMoa1308659 and (4) CPAP: https://www.nejm.org/doi/10.1056/NEJMoa1606599

-35%

-55%

-69%

-87%

Bariatric Surgery Tirzepatide (52 weeks) Upper-Airway

Stimulation Device

CPAP

Reduction in Hypopnea Events / Hour (AHI) for Various 

Intervention Types in Obstructive Sleep Apnea Lilly shares gained 0.5% on the news that Tirzepatide is 
associated with less sleep apnea while Resmed (a 
CPAP pureplay) dropped 14.6% on the news.

The market appears to be assimilating the implications 
of the NEJM tirzepatide study more or less correctly.

CPAP dramatically reduces the AHI ʜ in almost all 
cases, to a normal level.

In contrast, tirzepatide reduces the AHI, on average, by 
55%. This is meaningful but is no death knell for CPAP 
manufacturers. In the NEJM paper, 42% of subjects on 
tirzepatide that were not on CPAP saw resolution of 
disease.

A good discussion of this trial and its indications 
appeared this week in Stat+.

https://www.nature.com/articles/s41598-021-84570-6
https://www.nejm.org/doi/full/10.1056/NEJMoa2404881
https://www.nejm.org/doi/full/10.1056/NEJMoa1308659
https://www.nejm.org/doi/10.1056/NEJMoa1606599?url_ver=Z39.88-2003
https://www.statnews.com/2024/06/25/eli-lilly-zepbound-sleep-apnea-cpap-machines-obsolete/


Hengrui / Hercules Show 16.8% Weight Loss 
at 24 Weeks
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ADA Abstract, ʢEfficacy and Safety of HRS9531, a Novel Dual GLP-1/GIP Receptor Agonist, in Obese AdultsʜA Phase 2 Trialʣ

Author(s):  LIN ZHAO, DAN ZHU, DEXUE LIU, TIANRONG PAN, DONGJI WANG, YUAN HUI, HONGWEI LING, HANQIN CAI, MEIFANG ZENG, YUE ZUO, YUQI 
SUN, YIKE WANG, XIAOYING LI, Beijing, China, Nanyang, China, Hefei, China, Lianyungang, China, Xuzhou, China, Changchun, China, Shanghai, China

Introduction : HRS9531, a novel dual GLP-1 and GIP receptor agonist, has shown prominent efficacy in glycemic control and weight loss in phase 1 trials. 
This phase 2 study evaluated the efficacy and safety of HRS9531 in obese adults without diabetes.

Methods: In this randomized, double-blind, placebo-controlled phase 2 study, 249 Chinese adults with a BMI of 28-40 kg/m2 were randomized 1:1:1:1:1 
to receive once-weekly subcutaneous injections of HRS9531 (1.0 mg, 3.0 mg, 4.5 mg, and 6.0 mg) or placebo for 24 weeks (24W). 

Results: The least-squares mean percentage change in body weight from baseline at W24 was -5.4% (95% CI -7.3% to -3.5%), -13.4% (-
15.2% to -11.5%), -14.0% (-15.9% to -12.1%), and -16.8% (-18.8% to -14.9%) in the 1.0 mg, 3.0 mg, 4.5 mg, and 6.0 mg groups, respectively, 
compared to -0.1% (-2.1% to 1.8%) in the placebo group (P<0.0001 for all comparisons with placebo). The proportion of participants achieving 
˫5% body weight reduction was 52.0%, 88.2%, 92.0%, 91.8%, and 10.2%, respectively. Additionally, HRS9531 outperformed placebo in lowering blood 
pressure, improving glycemic control, and reducing triglyceride levels. The least-squares mean changes from baseline to W24 in systolic blood pressure 
ranged from -4.46 to -8.33 mmHg in the HRS9531 groups (placebo: -0.41 mmHg) and in the waist circumference ranged from -5.14 to -12.73 cm in the 
HRS9531 groups (placebo: -1.82 cm). Most adverse events (AEs) were mild or moderate in severity, and the most common AEs were nausea, diarrhea, 
decreased appetite, and vomiting, occurring primarily during dose escalation. No serious AEs were treatment-related and no participants discontinued 
treatment due to treatment-related AEs.

Conclusion: HRS9531 effectively reduced body weight, blood pressure, blood glucose, and triglycerides, with a favorable safety profile. These data 
support further clinical development of HRS9531 for obesity treatment.



Gan & Lee Pharmaceuticals Announces 
Progress on Obesity Treatments at ADA
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BEIJING and BRIDGEWATER, N.J., June 22, 2024 /PRNewswire/ -- Gan & Lee Pharmaceuticals (Gan & Lee, Shanghai Stock Exchange: 603087) 
announced the results of the Phase 1b/2a clinical study of the Company's independently developed glucagon-like peptide-1 (GLP-1) receptor 
agonist, GZR18 Injection, in an obese/overweight population in China, along with the results of two other innovative insulins' preclinical studies in 
poster presentations at the American Diabetes Association'sADA's 84th Scientific Sessions. 

This randomized, double-blind, placebo-controlled, dose-escalation Phase 1b/2a clinical study evaluated the safety, tolerability, pharmacokinetics 
and efficacy of GZR18 Injection in Chinese subjects with obesity/overweight after multiple administration on a once-weekly (QW) or bi-weekly 
(Q2W) dosing interval. A total of 36 obese participants were enrolled in the study and randomized in a 3:1 ratio to receive a dose titration of 1.5 mg 
to 30 mg of GZR18 Injection or a matching placebo for a total of 35 weeks.

The study results demonstrated a superior efficacy of GZR18 Injection than placebo for weight reduction in Chinese obese subjects. After 35 
weeks of treatment, the mean weight change from baseline in the GZR18 QW group was -16.5 kg (95% CI: -19.9 kg, -13.1 kg); the 
placebo-adjusted mean percent weight change from baseline was -18.6% (95% CI: -25.5%, -11.6%). Although it was not a head-to-head 
study, when compared to the published data on weight reduction of similar products currently available on the market, GZR18's weight-reducing 
ability outperformed Semaglutide and dual-incretin receptor targeted Tirzepatide in similar study duration. Meanwhile, the mean weight change 
from baseline in the GZR18 Q2W group was -11.3 kg (95% CI: -15.4 kg, -7.2 kg); the placebo-adjusted mean percent weight change from baseline 
was -13.5% (95% CI: -21.0%, -6.0%).

In terms of safety, GZR18 Injection was well tolerated in obese participants. The most commonly reported adverse events (AE) during treatment 
were gastrointestinal related AEs, and all were mild to moderate in severity. This is consistent with the incretin-based therapies approved for the 
treatment of obesity and overweight and occurred mainly in the early dose-escalation period. There were no serious hypoglycemic events in this 
study and no serious adverse events related to the investigational drug.

Source: https://www.prnewswire.com/news-releases/gan--lee-pharmaceuticals-announces-significant-progress-on-new-diabetes-and-obesity-treatments-at-the-american-diabetes-associations-84th-scientific-sessions-302179565.html

https://www.prnewswire.com/news-releases/gan--lee-pharmaceuticals-announces-significant-progress-on-new-diabetes-and-obesity-treatments-at-the-american-diabetes-associations-84th-scientific-sessions-302179565.html
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Source: Gan & Lee Poster Presentation, ADA 2024

Gan & Lee Show 18.6% Weight Loss at 35 Weeks

Weeks
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Source: https://ir.altimmune.com/static-files/912ee924-e705-4354-9c7b-fc6a533e62e5

Altimmuneʠs Pemvidutide Shows 15.6% Weight Loss at 48 Wks

https://ir.altimmune.com/static-files/912ee924-e705-4354-9c7b-fc6a533e62e5


SciWind Data for Oral Ecnoglutide (GLP-1r Agonist)

17Source: ADA 2024 Website
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Sun Pharma Data for Utreglutide (GLP-1 Agonist) in Obesity
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Hansoh Data for HS-20094 in T2DM, GLP-1/GIP Agonist
The Phase 2 diabetes data for this GLP1/GIP drug candidate show that HS-20094: (1) was well-tolerated with zero discontinuations or dose adjustments, and no dose 
correlation for AEs; (2) dose-dependent and statistically significant (incl stat sig against semaglutide) reductions in glucose and body weight  (4.8% in Ph2 diabetics at 
wk4, 7.1% in HV at wk4).

Source: ADA 2024 Website



EASD Clinical Update
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Madrid, Site of EASD
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Background and aims: ZT002 is a novel ultra long-acting glucagon-like peptide-1 receptor agonist (GLP-1RA) (t1/2: ~13 days) that is being 
developed for weight management with monthly subcutaneous administration. We aimed to examine the safety, tolerability, pharmacokinetics, 
and pharmacodynamics of ZT002 in adults with overweight or obesity.

Materials and methods: A phase 1c, randomized, placebo-controlled, double-blind, multiple ascending dose study was conducted in adults 
with overweight (24 kg/m2˫ body-mass index [BMI] <28 kg/m2) accompanied by at least one co-morbidity or obesity (28 kg/m2˫BMI˫40 
kg/m2). This is a 12-14 week multiple ascending dose study comprised of 2 cohorts, and in each cohort, eligible participants were randomly 
assigned (10:4) to biweekly subcutaneous ZT002 (40 or 80 mg) or matched placebo. In each cohort, the dose of ZT002 was escalated in 2-week 
intervals to the desired dose over 4-6 weeks, participants were treated at the target dose for 10 weeks, and then followed up for 4 weeks.

Results: Total of 28 participants (N=21 [men]/7 [women]; median age=26 years; median BMI=33.2 kg/m2) were randomly assigned to ZT002 
(40 mg group n=10; 80 mg group n=10) or placebo (n=8) and included in the safety and full analysis datasets. Over the 12 or 14-week treatment 
period, ZT002 was generally well tolerated without any treatment-related discontinuations or drug-related severe adverse events. The most 
frequent side effects reported were gastrointestinal disorders (nausea, vomiting, diarrhea) and decreased appetite, which were mostly mild to 
moderate in severity. The exposure at steady state was dose proportional to ZT002 doses. The mean percent change from baseline to week 12 
in body weight was -9.6 % for participants receiving ZT002 in the 40 mg cohort and -0.8% for participants receiving placebo. The mean percent 
change from baseline to week 14 in body weight was -13.1% (SE 1.7) for participants receiving ZT002 in the 80 mg cohort and -1.8% (1.3) for 
participants receiving placebo. Additionally, compared with placebo, ZT002 achieved more profound reductions in waist circumference. 
Cardiometabolic risk factors improved in all treatment groups.

Source: 60th Annual Meeting, European Association for the Study of Diabetes, Conference Website.

QL Pharma Data for ZT002 (GLP-1 Agonist) in Obesity
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Background and aims: The once-weekly glucagon like peptide-1 and glucagon receptor 
dual agonist mazdutide showed robust weight reduction and improvement on multiple 
cardiometabolic risk factors in phase 2 studies. GLORY-1 is a randomized, double-
blind, placebo-controlled, 48-week phase 3 trial that evaluated the efficacy and safety 
of mazdutide in Chinese adults with overweight or obesity.

Materials and methods: We assigned 610 Chinese adults with a BMI ˬ28 kg/m2, or ˬ24 
kg/m2 and at least one weight-related comorbidity, in a 1:1:1 ratio to receive once-
weekly, subcutaneous mazdutide 4 mg, mazdutide 6 mg or placebo for 48 weeks. 

Results: At baseline, mean body weight was 87.2 kg and mean BMI was 31.1 kg/m2. 
Percentage change from baseline in weight was significantly greater with mazdutide 4 
mg and 6 mg than with placebo at week 32 and 48. Compared with placebo, 
significantly more participants in mazdutide groups achieved weight reduction ˬ5% at 
week 32, ˬ5%, ˬ10% and ˬ15% at week 48 than those in the placebo group. Change in 
waist circumference was significantly greater in mazdutide groups than in the placebo 
group (Table 1). Furthermore, mazdutide (4 mg and 6 mg combined) demonstrated 
superiority versus placebo on change from baseline to week 48 in systolic blood 
pressure (estimated treatment difference ˤ6.75 [95%CI: ˤ8.57, ˤ4.94]), triglycerides 
(ˤ0.52 [ˤ0.66, ˤ0.39]), total cholesterol (ˤ0.45 [ˤ0.57, ˤ0.34]), LDL cholesterol (ˤ0.31 
[ˤ0.40, ˤ0.23]), serum uric acid (ˤ50.75 [ˤ61.77, ˤ39.74]) and alanine 
aminotransferase (ˤ10.00 [ˤ13.19, ˤ6.80]) (P<0.0001 for all comparison). The most 
frequently reported treatment-emergent adverse events were gastrointestinal, mostly 
mild to moderate in severity. Source: 60th Annual Meeting, European Association for the Study of Diabetes, Conference Website.

Innovent Mazdutide (GLP-1/GCCR Agonist) Data in Obesity
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Background and aims: The atypical cytokine interleukin-22 (IL-22), which acts on epithelial cells, has shown promise as a novel treatment option that would improve 
long-term outcomes for patients with obesity and diabetes. Here we demonstrate the mode of action underlying the body weight reduction of a long-acting lipidated  IL-
22 agonist and its combination potential with existing weight loss therapies.

Materials and methods: The effect of lipidated  IL-22 on obesity at 2 dose levels was investigated in two diet-induced obese (DIO) models - one at thermoneutrality to 
characterise the mode of action underlying the weight loss effect, and one at standard conditions to determine the combination potential with a GLP-1 receptor agonist.

Results: Lipidated IL-22 and 30 nmol/kg semaglutide dosed for 5 weeks in DIO mice led to significantly greater reduction in body weight (-18.9% and -28.5%) compared 
to vehicle (-3.1%). Mice treated with a combination of both compounds from study start reduced body weight by -40.4%, demonstrating clear additivity  for the two 
modes of action. This was further supported by 2 groups that were treated with semaglutide for the first 2 weeks before being switched to either a combination of 
semaglutide and lipidated  IL-22 or lipidated  IL-22 alone. The switch combination group showed weight loss (-38.2%) in line with the group that received the 
combination from study start. The group switched to lipidated  IL-22 alone did continue to lose -2.9% weight over the next 3 weeks, albeit at a slower pace than the 
group receiving semaglutide alone for the entire study duration. To establish how lipidated  IL-22 induces weight loss, animals were treated with 2 dose levels of 
lipidated  IL-22 for 4 weeks at thermoneutrality. Lipidated IL-22 led to dose-dependent reductions in food intake, which previous studies with weight-matched control 
have shown to be insufficient to fully explain the body weight loss. Energy expenditure measurement through indirect calorimetry at weeks 1 and 4 found no increase in 
energy expenditure for lipidated  IL-22. Bomb calorimetry showed a significant dose dependent increase in 24h fecal energy content on day 15 in the lipidated  IL-22 
groups (17.1 and 18.1 kJ/g) compared to vehicle animals (14.6 kJ/g). Fecal energy loss relative to energy intake through food therefore increased from 6.5% in vehicle 
animals to 10.0% and 12.8% in the lipidated  IL-22 groups. The reduction in body weight in both studies were accompanied by significant dose dependent improvements 
in fasting plasma insulin, lipids, and liver enzymes.

Source: 60th Annual Meeting, European Association for the Study of Diabetes, Conference Website.

Cytoki (IL-22) PreClinical Weight Loss Data on Top of GLP-1 Agonist
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4-Week Weight Loss Leaders After ADA/EASD
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Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach

(4 Weeks, Highest Dose Used)

New data released at or around ADA/EASD

SciWindʠs Ecnoglutide and Sunʠs Utreglutide are both competitive at four weeks. Amgenʠs MariTide and Rocheʠs CT-388 remain the drugs in the 
efficacy lead at four weeks.

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context. Differences exist in 
study designs and conditions, and caution should be exercised when comparing data across studies.
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Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach

(12 Weeks, Highest Dose Used)

12-Week Weight Loss Leaders After ADA/EASD

26

SciWindʠs Ecnoglutide is somewhat competitive at twelve weeks. Veru released historical data for enobasarm which is associated with 6.3% 
weight loss and muscle gain at 12 weeks. Enobasarm is one of the few agents to show muscle gain. Zealandʠs data for a long-acting amylin 
agonist, petrelintide  was important because it was not coupled with a GLP-1 agonist. Nausea was much less common with this agent than with 
GLP-1s.

New data released at or around ADA/EASD

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context. Differences exist in 
study designs and conditions, and caution should be exercised when comparing data across studies.



24-Week Weight Loss Leaders After ADA/EASD

27

Perhaps the biggest news at ADA was from Hercules/Hengrui which showed 16.7% weight loss for HRS9531, a dual GLP-1/GIP receptor agonist. 
The efficacy of this drug candidate easily surpassed tirzepatide and, also, outperformed Lillyʠs ʢTriple Gʣ retatrutide. Importantly, we have yet 
to see oral amycretin, MariTide or Viking data at 24 weeks. It is likely that the relative strength of the Hercules molecule will recede as these 
other contenders release data in the months ahead.
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Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach

(24 Weeks, Highest Dose Used)

New data released at or around ADA/EASD

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context.
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Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach

(48 Weeks, Highest Dose Used)

48-Week Weight Loss Leaders After ADA/EASD

28

Gan & Lee of China released 36-week data for GZR-18, which look to be competitive against both tirzepatide and retatrutide. Altimmune has the 
distinction of being the first U.S.-listed biotech to report out 48-week data. These data are less competitive, but the Altimmune molecule had a 
relatively strong showing on the avoidance of muscle loss relative to other agents.

New data released at or around ADA/EASD

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context.
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Summary: Difference Makers at the ADA/EASD Conferences
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Incumbents and the Top Contenders for Weight Loss Therapeutic Leadership, June 2024
Placebo-Adjusted Weight Loss by Time

The molecules that stood out in terms of efficacy at ADA this year were 
Herculesʠ HRS9531 at 24 weeks and Gan & Leeʠs GZR18 at 36 weeks.

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context.
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Technical Factors: Does Selection of Trial Participants Gender 
Matter?

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context.

Women lose 2.4% more of their BW on average on GLP-1ʠs at 
52 weeks than men.* This means that one could bias a trial by 
including a disproportionate number of female subjects.

One can see in the chart (above right) that there are large 
differences in gender composition in studies so it might make 
a difference in results.

The chart at right looks at whether it matters. The answer is 
that gender-biasing subject mix makes very little difference. 
We found no cases where an agent would have been ranked 
differently due to gender composition of a sample.

* https://www.acc.org/About-ACC/Press-Releases/2024/06/24/18/36/Semaglutide-Leads-to-Greater-Weight-Loss-in-Women-then-Men-with-HF-Improves-HF-Symptoms-in-Both-Sexes
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https://www.acc.org/About-ACC/Press-Releases/2024/06/24/18/36/Semaglutide-Leads-to-Greater-Weight-Loss-in-Women-then-Men-with-HF-Improves-HF-Symptoms-in-Both-Sexes
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Technical Factors: What Impacts Nausea and Discontinuation Rates?

Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context.

Itʠs not uncommon to hear industry 
participants say to each other something 
like ʢsure, XYZ agent has great weight 
loss, but have you seen their tolerability 
results?ʣ

We agree, tolerability matters and is a 
big deal.

We wish to note, however, that one 
needs to look at whether the study used 
a dose escalation run in when comparing 
tolerability of agents.

Nausea is much less likely if there is not 
a dose escalation period for an agent.

Also, there is nausea and thereʠs nausea. 
Net discontinuation rates 
(discontinuation in active arm vs. 
placebo) can tell you a lot if the nausea 
was bad enough to drop out. Run-in dose 
escalation makes a big difference in net 
discontinuation rates.

66%

42%

No run in Run in

Average Nausea Rate at High Dose in 

Incretin Clinical Trials by Whether a 

Dose Escalation Run-in Was Used 
(11 agents used dose escalation and 3 did not)

22%

1%

No run in Run in

Average Trial Discontinuation Rate 

vs. Placebo in Incretin Clinical Trials 

by Whether a Dose Escalation Run-in 

was used 
(12 agents used dose escalation and 4 did not)



The Global Obesity Epidemic
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The Facts on Obesity Prevalence in the United States
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The recent explosion of interest in obesity drugs marks what 
appears to be the most important chapter in the history of the 
pharmaceutical industry.

One would normally think of the advent of anesthesia, 
antibiotics, blood pressure medications, pain drugs or statins 
as the seminal contributions of the pharma industry.

But the reality is that life expectancy in the United States is 
well below where it should be and itʠs clear enough that 
progress in this area is linked to the high rate of chronic 
diseases such as heart disease, kidney disease and liver 
disease. Itʠs also increasingly clear that controlling the 
obesity epidemic will make a big difference in managing 
these chronic diseases.

Obesity is a massive scourge on Western civilization and 
appears to be the central public health issue in the United 
States.

In 2022, the adult obesity rate in the U.S. was 36.2%. The 
U.S. obesity rate is almost double that of other OECD 
countries.

Source: FactMaps, The World Factbook (Central Intelligence Agency).
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Perhaps more concerning is where obesity is going ʜ 

both in the U.S. and elsewhere. IQVIA recently 

published the chart at right using data from the World 

Obesity Federation.

IQVIA notes that ʢthe global prevalence of obesity, 

defined as having a body mass index (BMI) equal to or 

greater than 30 kg/m2, is expected to rise from 14% of 

the worldʠs population in 2020 to 25% by 2035, or 1.9 

billion people.ʣ1

Another estimate sees over 4 billion obese persons on 

the planet by 2035.2

Obesity increases all cause mortality due to increased 

risks of cardiovascular disease, cancer and diabetes in 

affected individuals. It is now understood that many 

major disease states are linked to obesity and itʠs 

becoming increasingly clear that control of obesity 

offers a major opportunity to extend lifespans and 

reduce medical costs.3

2 Okunogbe, A, et al. BMJ Glob Health 2022; 7(9):p.e009773. 3

3 Di Angelantonio, E, et al. Lancet. 2016;388(10046):776-86; Afshin, A, et al. N Engl J Med. 2017;377(1):13-27; Powell-Wiley TM, et al. Circulation. 2021;143(21):e984-e1010; Khan SS, et al. JAMACardiol. 2018;3(4):280-7; Nguyen NT, et al. 
ObesSurg. 2011;21(3):351-5; JastreboffAM, and Kushner RF, Ann Rev Med.2023; 74:125-39.

A Quarter of the Worldʠs Population Will be Obese by 2035

1 Gores and Rickwood, ʢ2024: The obesity marketʠs inflection point?,ʣ Blog posting, Feb 22, 2024

https://gh.bmj.com/content/7/9/e009773
https://www.iqvia.com/blogs/2024/02/2024-the-obesity-markets-inflection-point


35Source: Yuen MM et al. A Systematic Review and Evaluation of Current Evidence Reveals 195 Obesity-Associated Disorders (OBAD). Presented at: Obesity Week 2016; October 31ʜNovember 4, 2016; New Orleans, LA. Poster T-P-3166. 



Obesity Has A Giant Effect on Human Mortality
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This Oxford University research 
paper found that moderate obesity 
(BMI of 30 to 35), which is now 
common, reduces life expectancy 
by about 3 years, and that severe 
obesity (BMI > 40), which is still 
uncommon, can shorten a 
personʠs life by 10 years. This 10 
year loss is equal to the effects of 
lifelong smoking. 

Among the 900,000 men and 
women in the study, mortality was 
lowest in those who had a BMI of 
23 to 24. This means that if a 
person were 1.70m (5 feet 7 
inches) tall, for example, his or her 
optimum weight would be about 
70kg (154 pounds). 

Prospective Studies Collaboration; Whitlock G, Lewington S, Sherliker P, 
Clarke R, Emberson J, Halsey J, Qizilbash N, Collins R, Peto R., ʢBody-mass 
index and cause-specific mortality in 900 000 adults: collaborative analyses 
of 57 prospective studies,ʣ Lancet, Mar 28, 2009, pp. 1083-96. 

Collaborative analyses were undertaken of baseline BMI versus mortality 
in 57 prospective studies with 894 576 participants, mostly in western 
Europe and North America (61% [n=541 452] male, mean recruitment 
age 46 years, median recruitment year 1979, mean BMI 25 kg/m2). In 
both sexes, mortality was lowest at about 22.5-25 kg/m2. Above this 
range, positive associations were recorded for several specific causes 
and inverse associations for none, the absolute excess risks for higher 
BMI and smoking were roughly additive, and each 5 kg/m2 higher BMI 
was on average associated with about 30% higher overall mortality 
(hazard ratio per 5 kg/m2 1.29): 40% for vascular mortality (HR 1.41); 60-
120% for diabetic, renal, and hepatic mortality (HRs 2.16, 1.59, and 1.82, 
respectively); 10% for neoplastic mortality (HR 1.10); and 20% for 
respiratory and for all other mortality (HRs 1.20 and 1.20, respectively). 

Source: https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)60318-4/fulltext

The results in this 
Oxford study 
suggest that 

Americans are 
losing 410 million 
life years due to 
obesity. A large-

scale reduction in 
obesity would 
substantially 

improve lifespan 
in many Western 

countries.

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)60318-4/fulltext


Obesity Associated with 
Hallmarks of Cellular Aging
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Kivimäki et.al., ʢObesity and risk of diseases associated with 
hallmarks of cellular ageing: a multicohort study,ʣ Lancet 
Healthy Longevity, July 5, 2024, pp. e454-e463.

Source: https://www.thelancet.com/journals/lanhl/article/PIIS2666-7568(24)00087-4/

We analysed longitudinal data from participants aged 38ʜ72 
years in the UK Biobank study and examined reproducibility of 
our findings in two community-based cohorts from Finland. Our 
study presents reproducible and robust population-level 
evidence that individuals with obesity (BMI ˫30·0 kg/m2), 
compared with those with healthy weight (BMI 18·5ʜ24·9 
kg/m2), are 1·4ʜ2·4 times more likely to develop one or 
multiple diseases previously shown to be linked to 
hallmarks of cellular ageing. The associations between other 
risk factors and co-occurrence of multiple hallmark-related 
diseases, such as low education, unhealthy diet, smoking, high 
alcohol consumption, physical inactivity, and depression, were 
not as strong as those with obesity. Half of the excess mortality 
in people with obesity was attributable to hallmark-related 
diseases.

https://www.thelancet.com/journals/lanhl/article/PIIS2666-7568(24)00087-4/


Obesity Pharmaceutical Market Review
Alexandria Center for Life Sciences, South San Francisco, CA. Source: Stifel

38
38Glucagon-like peptide 1
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Drugs Making a Big Difference in Obesity Epidemic

The advent of semaglutide and tirzepatide has been 

transformative for the U.S. market in many respects:

We are seeing profound 
weight loss and changes in 

diet that is starting to 
impact consumer product 

industries

We are seeing the highest 
valuations in the history of 
the industry (Lilly / Novo 

shares)

We are seeing the highest 
revenue forecasts in the 

history of the industry tied 
to these drugs

We are seeing the highest 
consumer interest in 

pharmaceuticals linked to 
these drugs

We are seeing 
unprecedented competition 
emerge as interest in these 

drugs continues to rise 
across society

1 2

3 4

5 Novo Nordiskʠs semaglutide, a second generation GLP-1 agonist, was 
the first obesity drug to capture the worldʠs imagination as an attractive 
option for weight loss. Lillyʠs tirzepatide , a GLP-1 / GIP agonist has 
posted even more impressive weight loss statistics.
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Major Unmet Needs Remain in the Market

For all the excitement, there is still much unmet need to control obesity 

via novel therapies:

1. Payor coverage of GLP-1ʠs for obesity remains sparse

2. Access to drugs is limited due to price and poor insurance 

coverage. Medicare / Medicaid do not cover GLP-1ʠs for obesity.

3. The cost of the drugs is out of reach of the patients who need them 

the most ʜ the poor.

4. The drugs involve enormous spend on manufacturing capacity.

5. The drugs need to be used chronically or people gain weight back 

when they stop using them

6. The drugs can be associated with muscle loss

Itʠs not at all obvious that we are going to solve these problems easily. 

Small molecule approaches, for example, would be transformative as 

the economics of manufacture are far more favorable but it is far from 

clear today that small molecules are going to be competitive against 

peptide-based incretins.

This report will delve into these issues. We will discuss the evolution of the market starting with where 

weʠve been and ending with where we are going and where the market needs to go.

The number of persons getting access to GLP-1 
drugs is far smaller than those who wish to use 
the drugs. Access is a huge issue.
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First Generation: Small Molecules with Modest Efficacy and 
Frequent Safety Problems

The recent history of obesity drugs began with small molecules 

that for various reasons was less than satisfactory. Phen/Phen and 

rimonabant had safety issues. There is a longer history of obesity 

drugs that is not particularly pleasant starting with the use of 

thyroid extract in the 1800s.4

Orexigenʠs Contrave®  was somewhat effective but not enough to 

motivate consumers. Eisaiʠs attempt with lorcaserin was not 

effective and was associated with an imbalance of cancer cases.

Perhaps the best historical results came from Vivusʠ Qsymia®  

which remains an attractive and competitive alternative to todayʠs 

incretins and emerging small molecule alternatives.

We saw the first GLP-1ʠs approved in the mid-2000s. Byetta was 

approved in 2005 and involved a twice-daily injection. Twenty-four-

week weight loss was around 3% with this drug. Similar levels of 

weight loss have been observed with Victoza (liraglutide) which 

was approved as daily injection in 2010.

4 For details see https://www.reuters.com/article/business/healthcare-pharmaceuticals/factbox-a-troubled-history-for-weight-loss-drugs-idUSTRE71063Y/

Vivusʠ Qsymia remains a highly competitive small molecule 
treatment option for obesity today. This drug was the best of 
the pre-incretin obesity drug era.

https://www.reuters.com/article/business/healthcare-pharmaceuticals/factbox-a-troubled-history-for-weight-loss-drugs-idUSTRE71063Y/


Numerous Early Obesity 
Drugs Off the Market

Withdrawn

Withdrawn

Withdrawn

Withdrawn

Withdrawn

Withdrawn

Withdrawn

Withdrawn

Müller TD, Blüher M, Tschöp MH, DiMarchi RD, ʢAnti-
obesity drug discovery: advances and challenges,ʣ 
Nature Reviews Drug Discovery, Mar 2022.

Pharmacotherapy of obesity has a long and chequered history 

that is constituted by promising drugs that were withdrawn due 

to safety concerns. In the last century, the pharmacological 

management of obesity has included amphetamines, thyroid 

hormones, dinitrophenol and various drug combinations 

(rainbow pills) that were withdrawn shortly after regulatory 

approval due to serious adverse effects (Table 1). Several 

centrally acting sympathomimetics such as phentermine, 

cathine and diethylpropion continue in short term use. 

Medicines that have been investigated in obesity include 

agents as diverse as mitochondrial uncouplers, 

sympathomimetics, serotonergic agonists, lipase inhibitors, 

cannabinoid receptor antagonists and a growing family of 

gastrointestinal-derived peptides chemically optimized for 

pharmaceutical use. A sobering realization across most of 

these approaches is the common inability to achieve placebo-

adjusted mean weight loss greater than 10% of initial body 

weight when chronically administered at tolerable doses. As 

greater weight loss is achieved, it is typically accompanied by 

various serious acute or chronic adverse effects. (Table 1). 

Source: https://www.nature.com/articles/s41573-021-00337-8 42

https://www.nature.com/articles/s41573-021-00337-8
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Second Generation: GLP-1ʠs Deliver Serious Weight Loss

The approval of Ozempic (semaglutide) in 2017 changed everything. With 12% weight loss at six months, a tipping of 

sorts was reached. Word started to spread among consumers about weight loss achieved with Ozempic® . Use of the 

drug started to take off.

However, as is clear from the chart above showing Google search term relative frequency this did not happen right away. 

Interest in Ozempic really picked up as the Pandemic was coming to an end, surpassing search frequency for the 

consumerʠs previous favorite lifestyle drug (Viagra®) and has hit an all-time high this summer. Today, the term 

ʢOzempicʣ is Googled eight times more often than ʢViagraʣ.

Semaglutide Approval to Agents on the Market Through 2027

Source: Google Trends

Google Search Term Frequency for Term ʢOzempicʣ vs ʢViagraʣ, Jan 2018 to Jul 2024
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A key event that triggered the current wave of interest in 

obesity drugs was publication of results from the STEP 1 trial 

in March 2021. This trial documented 14% placebo-adjusted 

weight loss in 68 weeks from going on Novoʠs semaglutide. 

At the time this was huge news and pointed to a way to 

meaningfully reduce weight that had not yet been possible.

Not to be outdone, Eli Lilly sped up the approval of 

tirzepatide to replace Trulicity (dulaglutide). The long-

standing rivalry between Novo Nordisk and Eli Lilly has 

helped to fuel market interest and to create quite the 

sensation in the marketplace. 

Itʠs hard to put oneʠs finger on any one thing but it would be 

hard to overemphasize the importance of Novoʠs SELECT data 

that has shown many benefits from losing weight.

We are now reaching a point where the obesity ʢpipeline in a 

productʣ phenomenon looks to overshadow what came 

before in immunology with drugs like Humira and Dupixent.*

Two Medical Studies 
Electrify the Market

The STEP 1 Semaglutide Trial Results

The SELECT Study Results

* See Dani Blum, ʢThe Promise of Weight-Loss Drugs,ʣ New York Times, June 24, 2024.

https://www.nytimes.com/2024/06/24/briefing/ozempic-weight-loss-drugs.html
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The STEP 1 Study Results in 2021 Showed Deep Weight Loss with 
Semaglutide

Source: https://www.nejm.org/doi/10.1056/NEJMoa2032183

https://www.nejm.org/doi/10.1056/NEJMoa2032183
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We think of the STEP 1 Study as ground zero 

for the current wave of interest in obesity.

This has been accompanied by an explosion 

in valuations of companies pursuing obesity 

drugs.

We are not aware of any past development 

in the pharma industry where a group of 

companies added this much value so 

quickly.

The chart above shows that a value-

weighted index of seven obesity-oriented 

stocks (Lilly, Novo, Amgen, Zealand, 

Altimmune, Viking and Skye) rose 407% 

over the last five years (339% on an equal 

weighted basis). The XBI, by contrast, rose 

10% in the same period.
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Index Performance of Top Seven Obesity-Oriented Stocks, June 2019 to 

June 2024

Up 407%

Obesity-Oriented Stocks Take Off After STEP 1 Results and SELECT 
Results

STEP 1 Published

SELECT Published

Source: S&P CapitalIQ



Despite Success of Semaglutide, Patients are Not Getting 
Access to GLP-1s. Large Unmet Need Remains.

47Source: https://www.novonordisk.com/content/dam/nncorp/global/en/investors/irmaterial/cmd/2024/P5-Obesity-Care.pdf

https://www.novonordisk.com/content/dam/nncorp/global/en/investors/irmaterial/cmd/2024/P5-Obesity-Care.pdf


Real World Data: Patients on Tirzepatide / Semaglutide 
Injection Losing Substantial Weight
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To better understand how different GLP-1 
medications, routes, and dosages might influence 
weight change, we studied 413,557 patients who 
were prescribed tirzepatide, liraglutide, dulaglutide, 
or injectable or oral semaglutide for a minimum of 
180 days. We stratified patients by the peak dosage 
of the medication prescribed within the year of GLP-
1 treatment to determine how dosage might 
influence the amount of weight loss experienced. 
We found that higher dosages of all GLP-1 
medications studied were associated with greater 
median weight loss a year after starting the 
medication, as seen in Figure 1. Patients on 
tirzepatide experienced greater weight loss than 
those on liraglutide, dulaglutide, oral semaglutide, 
and all but the highest dose of injectable 
semaglutide. Patients on injectable semaglutide 
achieved greater median weight loss than patients 
prescribed oral semaglutide. 

Deal Team Study, Epic Research, March 14, 2024

Source: https://www.epicresearch.org/articles/tirzepatide-and-injectable-semaglutide-correlated-with-greatest-weight-loss-among-glp-1-medications

https://www.epicresearch.org/articles/tirzepatide-and-injectable-semaglutide-correlated-with-greatest-weight-loss-among-glp-1-medications


Real World Data: Patients on GLP-1ʠs Getting Less Cancer
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Thirteen human malignant neoplasms have 
been identified as obesity-associated cancers 
(OACs), ie, the presence of excess body fat is 
associated with increased risk of developing 
cancer and worse prognosis in patients with 
these specific tumors. The glucagon-like 
peptide receptor agonist (GLP-1RA) class of 
pharmaceuticals are effective agents for the 
treatment of type 2 diabetes (T2D) and for 
achieving weight loss, but the association of 
GLP-1RAs with the incident risk of 13 OACs is 
unclear. In this study of patients with T2D who 
were cancer free at baseline, taking GLP-1RAs 
compared with insulin was associated with a 
lower risk of 10 of 13 OACs. The potential 
cancer-preventative effects of OACs by GLP-
1RAs warrant further long-term studies as well 
as studies of individual newer and possibly 
more effective antidiabetic and weight loss 
agents as well as those with multihormone 
agonist activities.

Wang et.al., JAMA, July 5, 2024

Source: https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2820833

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2820833


Real World Data: Some Recent Concern over NAION

50

In a retrospective matched cohort study using 
data from a centralized data registry of patients 
evaluated by neuro-ophthalmologists at 1 
academic institution from December 1, 2017, 
through November 30, 2023, a search for 
International Statistical Classification of Diseases 
and Related Health Problems, Tenth Revision 
code H47.01 (ischemic optic neuropathy) and text 
search yielded 16 827 patients with no history of 
NAION. Propensity matching was used to assess 
whether prescribed semaglutide was associated 
with NAION in patients with type 2 diabetes (T2D) 
or overweight/obesity, in each case accounting 
for covarying factors (sex, age, systemic 
hypertension, T2D, obstructive sleep apnea, 
obesity, hyperlipidemia, and coronary artery 
disease) and contraindications for use of 
semaglutide. The cumulative incidence of NAION 
was determined with the Kaplan-Meier method 
and a Cox proportional hazards regression model 
adjusted for potential confounding comorbidities. 
Data were analyzed from December 1, 2017, 
through November 30, 2023.

Hathaway JT et.al., ʢRisk of Nonarteritic Anterior Ischemic Optic Neuropathy (NAION) in Patients Prescribed Semaglutide,ʣ JAMA 
Ophthalmology, Jul 3, 2024: p. e242296.

Source: https://pubmed.ncbi.nlm.nih.gov/38958939/

Itʠs important to note that this is a single center retrospective study 
and that there have been no reports of NAION and semaglutide in 
the literature before. NAION is not a fatal disease, and the risk of 
permanent blindness is very low. Further, the frequency of the 
condition seen in the study is low and that is for patients visiting an 
eye hospital (Mass Eye and Ear).

Since 2006, there have been a total of 29,525 adverse reactions for 
semaglutide according to FDAʠs adverse event reporting system 
(mainly GI events).1 Of these, 8 were for NAION (all recent ʜ 
presumably mainly from Mass Eye and Ear).2  Assuming 94% 
underreporting, one would infer 133 cases ever in the U.S. of NAION 
on semaglutide.3

According to Novo Nordiskʠs last investor presentation, there were 
approximately 4 million Americans on semaglutide in Q1 2024. 
While not all adverse events get reported to FAERS, the risk of 
NAION with semaglutide would seem to be incredibly low. Around 
one in twenty thousand (extrapolating 2024 data). This is not 
materially different than the background disease prevalence rate.4

Interestingly, the #1 risk factor for NAION is obstructive sleep apnea 
(OSA).5 Over 80% of NAION patients have it. As noted elsewhere, 
GLP-1 agonists are helpful for this condition. Hathaway et.al. 
controlled for sleep apnea with their case control study using a Cox 
model and argue that NAION is still more likely in those on 
semaglutide. But they did not disclose how many of the patients on 
emaglutide with NAION had OSA. That would be helpful information 
in evaluating whether or not  there is a third factor accounting for 
the association of NAION with semaglutide use.

Notes
1 See https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-
event-reporting-system-faers/fda-adverse-event-reporting-system-faers-
public-dashboard. 
2 Three cases were reported, for example, in Q1 2024. 
3 Adverse drug reactions are systematically underreported to adverse 
event databases. The expected reporting rate of actual is around 6%. 
4 See https://pubmed.ncbi.nlm.nih.gov/16689555/.
5 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659384/ 

https://pubmed.ncbi.nlm.nih.gov/38958939/
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard
https://pubmed.ncbi.nlm.nih.gov/16689555/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659384/
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Venture Dollars Pour Into the Obesity Field
A key metric of interest is the volume of venture dollars flowing into companies in a given therapeutic area. The chart shows that investment is 

up tenfold between 2024 and 2019 and that investments over the last years are up quite substantially from prior years.
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Growth in Size of Obesity Drug Pipeline

5 See https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/global-trends-in-r-and-d-2024-activity-productivity-and-enablers

As we contemplate the market in June 2024, one 
cannot help but note the explosion in the sheer 
number of anti-obesity agents on the market or under 
investigation.

In our review of the market in June 2023, we counted 
a total of 51 obesity agents under investigation or 
approved. Soon thereafter, we visited with several 
funds and found that we had missed at least 15 
agents so, perhaps, the real number was something 
like 75 agents on the market or in investigation. 
Obviously, a huge number for any market.5

We were quite surprised to see a report by IQVIA in 
January 2024 noting that 124 obesity agents were on 
the market or in development.

The chart at right shows the shape of the pipeline 
and the emerging diversity of MOAʠs under 
investigation.

https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/global-trends-in-r-and-d-2024-activity-productivity-and-enablers
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Obesity Pipeline Has Tripled in Size Over The Last Year

Chart source: Stifel analysis of internal database of obesity drugs in active development. Dataset compiled from multiple sources.

Determined this year to do our best to get the numbers right, 
we reviewed numerous SEC filings, private placement 
documents, partnering conference sites, Google search 
results and market reviews to document the extent of the 
obesity drugs pipeline.

We excluded agents from companies like Camurus, Rhythm 
and Soleno that are developing drugs for rare obesity 
disorders. We also excluded undescribed programs. Many 
companies indicate that they have undeclared early-stage 
programs (think recent comments from Amgen and Pfizer). 
Presumably, there are dozens if not hundreds of additional 
undeclared discovery-stage and preclinical programs in 
development for obesity at the moment.

As of June 2024, we count 264 agents for obesity that are 
either approved or in development. 

The pipeline has more than tripled  in size in a single year!

As noted in the chart above, we count 154 agents that are in 
clinical development or approved. 

To state the obvious, it seems quite unlikely that the FDA is 
going to approve more than a few dozen additional obesity 
drugs in the next decade. Thus, overwhelmingly, most drug 
candidates in development will not be able to reach the 
market.
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Obesity Drug Gold Rush Underway

6 See https://www.canada.ca/en/patented-medicine-prices-review/services/npduis/analytical-studies/posters/future-covid19.html.

The explosion in interest reminds of two prior ʢgold rushesʣ to 
hit the pharma field: immuno-oncology and Covid drugs. Like the 
Step 1 Wegovy®  trial, the publication of the KEYNOTE-001 study 
in May 2015 showing how well Keytruda®  worked in non-small 
cell lung cancer set off a massive gold rush which, ultimately, led 
to over 1,000 attempts to develop immune stimulation drugs to 
combat cancer. 

Today, while there are a number of approved therapies, interest 
in the field has died down as relatively few conventional 
therapies (orals and antibodies) have managed to outperform 
Keytruda

Similarly, the pipeline of drugs for combatting Covid-19 grew to 
over 500 agents in development by September 2022 ʜ only 
eighteen months after the Pandemic began.6

The success of first generation GLP-1 drugs 
has set off a mad rush to develop novel 
drugs for obesity. The pace of capital inflow 
and new pipeline reminds one of the 
California Gold Rush.

https://www.canada.ca/en/patented-medicine-prices-review/services/npduis/analytical-studies/posters/future-covid19.html
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The Obesity Drug Marketʠs Evolution to 2027

7 See https://www.nejm.org/doi/full/10.1056/NEJMoa2301972

We would include drugs that are currently in Phase 3 development 
in the second-generation obesity drug group. These will be drugs 
that have generated 48-week data and include retatrutide, a triple 
incretin agonist. 

At present, retatrutide looks highly likely to be approved by the FDA 
and was featured in an article in the New England Journal of 
Medicine last year.7 

To quote Ania Jastreboff, MD, Ph.D., Associate Professor of 
Medicine & Pediatrics, Endocrinology & Metabolism, at Yale School 
of Medicine:

"Participants treated with the highest dose of retatrutide achieved a mean 
weight reduction of 24.2% [see chart at right]; this translates to an average 
absolute weight reduction of about 58 pounds over 11 months of the study. 
Given that participants had not yet reached a weight plateau at the time the 
study ended, it appears that full weight reduction efficacy was not attained.ʣ

Retatrutide is a worthy alternative to bariatric surgery and is 
positioned to be approved by the FDA in either 2026 or 2027.

A star is born: Lillyʠs retatrutide  to beat current agents on the market.

https://www.nejm.org/doi/full/10.1056/NEJMoa2301972
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The Obesity Drug Marketʠs Evolution to 2027 (continued)

Altimmuneʠs pemvidutide is also well 
positioned to be approved by 2027. This 
drug achieved 13.4% weight loss at 48 
weeks. Obviously, not nearly as good as 
retatrutide. Pemvidutide is a long-acting 
"balanced" dual agonist of both 
glucagon-like peptide 1 (GLP-1) and 
glucagon that is in development for the 
treatment of obesity and nonalcoholic 
steatohepatitis (NASH). 

Pemvidutideʠs effect on glucagon 
positions the drug poorly for treating 
diabetes but makes it an excellent 
candidate for treatment of obese 
persons with liver disease. Glucagon 
agonism can have direct effects on 
energy expenditure in the liver in 
addition to decreasing appetite.

Patients are going to have at least six modern incretins available to them by 2027. The market will end up quite crowded with options.

To quote Rajna Golubic, PhD, of the Oxford Centre for Diabetes, Endocrinology 
and Metabolism:

"balanced for greater affinity for the GLP-1 receptor vs glucagon, so that 
the beneficial effects outweigh the effect for glucose but it still harnesses 
the benefits of glucagon on liver with a decrease in liver fat, with positive 
effects on heart, positive effects on kidneys, and other beneficial 
metabolic effects."

BI and Zealandʠs survodutide is also positioned to be on the market by 2027. 
This is another balanced GLP-1 / glucagon agonist, although the drug saw a 
27% treatment discontinuation rate in a Phase 2 study. Compare this to a 16% 
discontinuation rate at the highest dose for retatrutide.

By 2027 we should see supply constraints impacting access to semaglutide 
and tirzepatide fall off ʜ allowing Lilly and Novo to both achieve sales of their 
drugs at well over $20 billion each.

We expect to see something like six approved incretin options with good to 
great weight loss and side effect profiles by 2027. 
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The Benefits of Competition

The next wave of obesity drugs is coming soon.

Drug companies are racing to develop GLP-1 drugs following the 
blockbuster success of Novo Nordiskʠs Ozempic and Wegovy and Eli 
Lillyʠs Mounjaro and Zepbound.

Some of the experimental drugs may go beyond diabetes and weight 
loss, improving liver and heart function while reducing side effects such 
as muscle loss common to the existing medications. At the 2024 
American Diabetes Association conference in Orlando, Florida, 
researchers are expected to present data on 27 GLP-1 drugs in 
development.

ʢWeʠve heard about Ozempic and Mounjaro and so on, but now weʠre 
seeing lots and lots of different drug candidates in the pipeline, from very 
early-stage preclinical all the way through late-stage clinical,ʣ said Dr. 
Marlon Pragnell, ADAʠs vice president of research and science. ʢItʠs very 
exciting to see so much right now.ʣ

Approval by the Food and Drug Administration is likely years away for 
most. Some of the drugs showcased could be available for prescription in 
the U.S. within the next few years.

Berkeley Lovelace Jr., CNBC, June 23, 2024

ʢWeʠve witnessed an unprecedented acceleration in the development 
of GLP drugs,ʣ said Dr. Christopher McGowan, a gastroenterologist 
who runs a weight loss clinic in Cary, North Carolina. ʢWe are now 
firmly entrenched in the era of the GLP.ʣ

While the existing drugs are highly effective, new drugs that are more 
affordable and have fewer side effects are needed, McGowan added.

Expanding the number of weight loss drugs available is important for 
several reasons, experts say.

More options could also help alleviate the shortages seen in the U.S. 
with Novo Nordiskʠs and Lillyʠs weight loss drugs.

Increased competition could drive down the high cost of the drugs 
over time. A monthʠs supply of Wegovy or Zepbound can cost more 
than $1,000, often financially untenable for many patients, experts 
say.

Patients can also respond differently to treatments, said Dr. Fatima 
Cody Stanford, an associate professor of medicine and pediatrics at 
Harvard Medical School. In fact, some have found the existing GLP-1 
options ineffective.

ʢDifferent GLP-1 drugs may have varying levels of efficacy and 
potency,ʣ she said. ʢSome patients may respond better to one drug 
over another, depending on how their body metabolizes and 
responds to the medication.ʣSource: https://www.nbcnews.com/health/health-news/beyond-ozempic-glp-1-drugs-promise-weight-loss-health-

benefits-rcna157525

https://www.nbcnews.com/health/health-news/beyond-ozempic-glp-1-drugs-promise-weight-loss-health-benefits-rcna157525
https://www.nbcnews.com/health/health-news/beyond-ozempic-glp-1-drugs-promise-weight-loss-health-benefits-rcna157525
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Consensus Forecast for 2027: It Remains a Semaglutide / Tirzepatide World

Source: PharmaSights

Analysts foresee relatively little progress from new agents in the market by 2028 and give most of the credit to todayʠs incumbents. CagriSema and 
Survodutide (BI456906) are seen as relatively small contributors. MariTide (AMG133) gets virtually no credit.
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Third Generation Obesity Drugs
Outlook on Approvals in 2028 to 
2034 Period
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Third Generation Drugs: The Obesity Drug Market: 2028 to 2034

Despite the obvious crowding that is set to take place in the incretin class, there will still be ample room for competition, 
particularly for drugs that solve major unmet needs in the incretin market:

There are so many good ideas being developed today. An obvious opportunity is to find agents that would be additive in 
some mechanistic way to retatrutide or tirzepatide and then to develop the drug on top of that agent. 

Alternatively, one could sidestep these agents with a lower cost frontline option or develop an agent for the patients who do 
not achieve satisfactory weight loss.

We count drug candidates that are currently in preclinical development, Phase 1 or Phase 2 as candidates to become approved third 
generation obesity drugs. These drug candidates could reasonably be expected to hit the market between 2028 and 2034.

Lower cost of 
manufacture

Orals

Muscle preserving 
agents

Agents that solve the 
ʢreboundʣ problem

Agents that overcome 
the desensitization 

problem

#1 #2 #3 #4 #5



Gut-Brain Regulation of Appetite a Central Feature of Current Efforts 
to Manage Weight

61

Müller TD, Blüher M, Tschöp MH, DiMarchi RD, ʢAnti-obesity drug discovery: 
advances and challenges,ʣ Nature Reviews Drug Discovery, Mar 2022.

Various peripherally derived endocrine factors regulate food intake by jointly 
acting on defined neurocircuits in the hypothalamus and other brain regions 
(Fig. 2). Although this tightly controlled system is pivotal for survival, it has 
emerged as a major obstacle to achieving sizeable body weight reduction, as it 
progressively defends against negative energy balance and undernutrition. One 
of the likely relevant underlying mechanisms is a decrease in peripheral 
adiposity signals (leptin, insulin) following weight loss, and prolonged fasting 
leads to increased expression and sensitization to orexigenic neuropeptides in 
the hypothalamus and the hindbrain. Simultaneously, the expression of and 
sensitivity to anorexigenic neuropeptides decrease in these same areas to 
constitute a double-barrelled defence of body weight. Concurrently, the density 
and strength of the orexigenic agouti-related peptide (AgRP)/neuropeptide Y 
(NPY) fibres that project from the arcuate nucleus (ARC) to the paraventricular 
hypothalamic nuclei increase in response to prolonged fasting. This remodelling 
of the ARCAgRP/NPY projections correlates with increased activation of 
paraventricular hypothalamic nuclei neurons with the goal to restore food 
intake. Another obstacle in weight loss pharmacology is that persistent 
elevation of adiposity signals such as leptin and insulin results in 
desensitization, leading to an impaired responsiveness of this homeostatic 
system. A striking finding supporting this perspective is that leptin 
supplementation shows remarkable efficacy in lowering body weight in 
individuals with congenital leptin deficiency, but is largely ineffective in more 
common polygenetic forms of obesity.

Source: https://www.nature.com/articles/s41573-021-00337-8

https://www.nature.com/articles/s41573-021-00337-8
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Gen 3 Innovators Typically Use GLP-1 
Agonism as the Backbone of the 
Pipeline for Gut Hormone-Based 
Obesity Treatments
Melson, E., Ashraf, U., Papamargaritis, D. et al. What is the pipeline for 
future medications for obesity?. Int J Obesity, Feb 1, 2024

Additionally, a large pipeline of entero-pancreatic hormone-
based pharmacotherapies is under development, with the 
aim to enhance and/or complement the efficacy and 
mechanisms of action of GLP-1 RA. Tirzepatide is the first 
combination of entero-pancreatic hormones [dual GLP-1 and 
glucose-dependent insulinotropic polypeptide (GIP) RA] that 
has been approved for T2D management based on the 
findings from the phase 3 SURPASS programme. The marked 
WL achieved with tirzepatide in the SURPASS trials led to the 
phase 3 SURMOUNT programme, assessing tirzepatide as 
treatment for obesity. 

Source: https://www.nature.com/articles/s41366-024-01473-y

https://www.nature.com/articles/s41366-024-01473-y


Third Generation Pipeline:
Obesity Drugs in Development for 
the Next Decade
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The Third Generation Drug Pipeline is Rich and Diverse

64

Appetite Suppressants
(138 Agents)

Energy Storage Blockers
(24 agents)

There are three ways to reduce weight of a human: (1) cause the human to eat less (appetite suppression), (2) fail to store energy in food as fat 
or (3) cause the stored energy to be used less efficiently. A final approach to obesity involves no change in weight but instead looks to preserve 
muscle mass. We count 66 separate drug mechanisms that fall into one of these categories.

Energy Usage Efficiency
(40 agents)

Muscle Preservants
(16 agents)

Cannabinoid Agonist
DAT Antagonist
Duodenum Masker
GDF15 analogue
Ghrelin Inverse Agonist
GLP-1 Receptor Agonist
GLP-2 Receptor Agonist
Glucagon Receptor Agonist
Incretin: Amylin Analogue
5-HT2A receptor agonist
GPR40 receptor antagonist
Gut Blocker
IGF-1 Agonist

IRS2 modulator
Leptin sensitizer
MAS/Angiotensin System
Melanocortin 4 Agonist
Mucin Enhancer
NPYR2 Agonist
Nutrient receptor agonists
PTP1Binhibitor
Psychedelic
PYY Agonist
Serotonin 6 Antagonist
Serotonin-2c Agonist
Taste Receptor: TASR2

Adenosine A3 Agonist
Adipocyte Biology: IL-22
Adipogenesis: GPR75
AMPK activator
Apelin Receptor Agonist
FGF21 agonist
Glucagon RA
Inflammation: NLRP3
IP6K Modulator
Lipolysis Agonists
MAP/ERK modulator
mir-22-3p modulator
Mitochondrial Uncoupler
Nuclear Rec: ERR Agonist
SCD-1 Inhibitor
SHIP1 agonist
Sirt1 Activator
THRB Agonist

Acarbose
Delta-5-Desaturase
GIP inhibitor
HDAC11 inhibitor
INHBEModulator
Lipase Inhibitors
LPL Activator
MGAT2
Microbiome modulators
mir-515-5p modulator
Mots-c Modulator
RASP Modulator
SLC13A5 protein inhibitors
SPTBN1
VEGF Inhibitor

Activin receptor II inhibitor
IGF-2 Fusion Protein
Myostatin inhibitor
SARM
Testosterone Replacement



MOA Crowding Analysis
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Number of Obesity Programs by MOA (Pipeline or Approved, June 2024, 2 or more programs only included)

The GLP-1 agonist space is very crowded. Other MOAʠs with more than three or more programs in development include amylin, GDF15, CB1, 
Activin receptors, GIP inhibitors, microbiome modulators, GIP agonists, GPR75, and myostatin inhibitors. Compared to other fields like 
immuno-oncology and immunology, the obesity drug development area is relatively uncrowded ʜ except in the GLP-1 space.

54 MOAʠs with only a single program

Source: Stifel analysis of internal obesity program database. 65
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Count of Immunology Programs by Target (4 or More Programs in Development, June 2024)

Comparison to the Immunology Drug Field

66

Number of Programs
Versus Target

Targets in 
Bucket

Total 
Programs

Percent of 
All 

Programs

Eleven or More 21 369 41%

Six to Ten 26 200 22%

Three to Five 38 135 15%

Two Programs 32 64 7%

Only 1 Program 141 141 16%

Total 250 909 100%

We track over 900 pipeline programs in the Stifel immunology database. Strikingly, over 60% of programs are in fields with six or more 
programs in development. The field is highly crowded in comparison to the obesity drug field.

Source: Analysis of Stifel database of autoimmune and immunology pipeline programs, June 2024. The Stifel database was compiled from Google searches, search of EvaluatePharma, search of DealForma, search of partnering websites, 
internal Stifel documents and Wall Street research.



Selected Third Generation Approaches to Obesity in Development

67

Amylin Agonists

Amylin affects glucose by slowing 

gastric emptying through reduced 

glucagon secretion after eating, 

and by appetite suppression. 

Recent positive data from Novo 

Nordisk on its oral amycretin and 

CagriSema and Zealand Pharmaʠs 

Petrelintide clearly show that 

amylin agonists can be additive to 

GLP-1 agonists. Amylin agonism is 

here to stay in the long-run.

Biased GLP-1 Agonists

A major issue with GLP-1 agonists 

is that weight loss tails off over 

time.  Many users report that the 

drugs initially work for them but 

become less effective in time. 

This is likely due to receptor 

internalization. Biased agonists 

from Roche, Metsera, SciWind,  

Structure and others may beat 

internalization. Early results with 

CT-388 look highly promising.

Apelin Receptor Agonists

Apelin agonists, like BioAgeʠs 

azelaprag, can control obesity by 

improving metabolism when 

combined with incretin drugs. 

Azelaprag is an oral small 

molecule that mimics apelin, a 

peptide hormone that's released 

during exercise. In preclinical 

trials, azelaprag has shown the 

potential to increase weight loss 

and restore muscle.

CB1 Blockers

CB1 receptor inhibition helps with 

obesity by reducing appetite and 

increasing energy expenditure. 

Sanofiʠs rimonabant was an 

approved CB1 receptor antagonist 

but was pulled due to impact on 

CNS conditions. More recently, 

Novo acquired Inversago which 

has a peripheral only CB1 blocker. 

This drug and a competing mAb 

from Skye are in Phase 2 studies.

GIP Inhibitors

GIP antagonists hold promise by 

reducing insulin secretion, 

enhancing fat breakdown, 

improving insulin sensitivity, 

regulating appetite, and 

increasing energy expenditure. 

Amgenʠs MariTide contains a GIP 

inhibitor which shows powerful 

weight loss. Other companies 

developing drugs in this class 

include Antag, GMAX and Orion.

Glucagon Agonism

Glucagon agonism can help with 

weight loss through stimulation of 

lipolysis and increasing energy 

expenditure. Glucagon is a 

hormone produced by the 

pancreas that primarily works to 

increase blood glucose levels in 

the liver. Strong weight loss seen 

with pemvidutide, survodutide 

and mazdutide illustrates the 

potential of glucagon drugs.

Gut Modulators

Bariatric surgery (esp. roux-en-y) 

can reduce weight in several 

ways: (1) food bypasses nutrient 

absorption sites and (2) food gets 

to lower intestine where it can 

stimulate nutrient sensing cells. 

There are many approaches to gut 

modulation including lipase 

inhibitors, alpha -glucosidase 

inhibitors, glucose beads and 

mucin enhancers. Data to date 

has been limited.

GPR75 Antagonism

Genetic studies show that 

individuals with loss -of-function 

mutations in GPR75 have a 

reduced risk of obesity. GPR75 

and its ligand 20-Hete are 

involved in appetite regulation, 

thermogenesis and improvement 

of glucose use. The pipeline of 

drugs in this area from 

Confometrx, Orion and Regeneron 

is early but highly promising.

Muscle Preservers

Myostatin is a growth factor that 

negatively regulates muscle 

growth. It signals through the 

Activin receptor type II (ActRIIB). 

Blockers of myostatin or ActRIIB 

can increase muscle mass, an 

important need in obesity 

management. A related approach, 

SARMS, promotes muscle protein 

synthesis. Data to date in this 

area from Versanis (Lilly), Veru 

and others is promising.

Nuclear Receptor 
Modulators

Nuclear receptor modulators such 

as ER, GR, LXR, FXR and PPAR 

control obesity by targeting 

receptors involved in the 

regulation of metabolism, energy 

expenditure, and adipogenesis. 

Compounds in development by 

companies such as Pelagos 

improve insulin sensitivity, reduce 

lipid accumulation, enhance fatty 

acid oxidation, and regulate 

appetite. Early and exciting area.

These are just a few of the promising novel approaches in develop to improved obesity pharmacology by 2034.

Source: Stifel analysis of internal obesity program database.



Clinical Stage Obesity Drug Pipeline
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Phase 1

Approved

Multi -incretins w/GIP or 
Glucagon agonists

Inv-347

GR

PON2

Mucin 
enhancer

K-833,K-757

VK2735

Cagrisema

Petrelintide

Survo-
dutide 

Pemvidutide 

Retatrutide

Orforglipron 

GSBR-1290

TASR2

Oral VK2735

Dual 

Azelaprag
(Apelin)

Nimacimab

Amycretin
GLP1/GLP2

DACRA

Eloralintide

AZD-6234 

AMPK

GLP1/FGF21

NPYR2

Source: Stifel investment banking analysis

GPR40

PYYDD01

GZR18 

Efocipegtrutide 

Efpeglenatide 

HM-15136 

HS-20094 

GUBamy

Mitochondrial 
protonophore

Hercules  
HRS-9531 

Hercules  

MCR4

SCD-1

AMPK

PYY

Danuglipron 

CT-388

XEN-101
PYY5

Duodenal 
blocker

THRß

NLRP3

Apelin

AZD-5004

Quad

LEPr

OPC-163493



Pre-Clinical Obesity Drug Pipeline
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20-Hete Blocker 

Amylin Analogue

Apelin RA

Brown Fat Cells

CB1 Antagonists

DAT Antagonist

ERR Agonist

FAM13A

FGF21 agonist

Ghrelin

GIP Inhibitor

Helicore Biopharma

Incregen Therapeutics

GLP-1 Agonists

Adocia
AprilBio
Crinetics
EnteraBio
Fractyl Health
Hepagene
Highfield Bio
LG Chem
Metsera
Vivani Medical

GLP-1 Dual/Triple/Quad

CinFina Pharma
Deep Apple Therapeutics
Metsera
Micot
NeuroBo Pharma
Pep2Tango Therapeutics
Progen
SciWind

Glucagon Analogue

GPR75

Gut Nonsystemic Drug

HDAC11 inhibitor

IGF-2

INHBEModulator

IRS2 modulator

Lipolysis Agonist

Melanocortin Agonists

MicroRNA Targets

Mitochondrial 
Uncouplers

MGAT2

Microbiome 
modulators

IP6K Modulator

Mots-c Modulator

Neural Targets

NLRP3 Inhibitor

RASP Modulator

SHIP1 agonist

SLC13A5 inhibitor

TASR2

SPTBN1

Source: Stifel analysis

Long-Acting ANP

Mir-22 / Mitochondria



Third Generation Pipeline:
Body Composition / Muscle 
Enhancement Strategies
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Source: Stifel Investment Banking Research and DealForma

* Well positioned for co-formulation with SubQ incretin drugs

Muscle 
Preservation 
Pipeline

71

Drug Category

Current 
Phase of 

Development

Activin receptor II 
inhibitor

Myostatin agonist SARMs/Testosterone Apelin Other Approaches

Phase 2 / 
Phase 3

Phase 1

Pre-Clinical

Aldefgrobep alfa  

Probiotic that 
expresses 
ActRIIA and 
Myostatin

Bimagrumab

Trevogrumab

Garetosmab

BIO101
(MAS receptor activator)

IGF-2 Fusion Protein

KER-065 

Testosterone

Enobasarm

Apitegromab

A year ago, just one or 
two assets on this page 
were in active 
development. 
Development activity in 
weight loss muscle 
preservation has 
exploded.

Taldefgrobep

Azelaprag, Oral

SRK-439

VS-367, SubQ*

ANPA-0073, Oral
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Myostatin, also referred to as growth differentiation factor-8 (GDF-8), belongs to 
the transforming growth factor-beta (TGF-Ǣ) family of secreted factors. It is 
predominantly expressed in skeletal muscle, although cardiac muscle and adipose 
tissue also express it at low levels. Myostatin is secreted from muscle cells and 
acts in a paracrine/autocrine fashion by binding to its muscle surface receptor 
complex, triggering a downstream signaling cascade.

Myostatin/activin signaling blockade can be achieved by several types of proteins 
that interfere with ligandʜreceptor interactions. Examples of these large molecule 
inhibitors include antagonistic peptibody, antibody, decoy receptor and native 
binding protein, which prevent ligand binding to the transmembrane receptor 
complex on the muscle cell surface. A number of such agents have been shown to 
be efficacious in preclinical disease models. 

The dramatic growth of interest in pharmacological use of myostatin/activin 
antagonists has now established several clear conclusions. Although several 
signaling pathways regulate muscle homeostasis, the myostatin/activin-ActRIIB 
signaling pathway is a dominant pathway whose inhibition can override the 
influence of other pathways and lead to a prevention or reversal of muscle loss in 
diverse disease states.

Han HQ, Zhou X, Mitch WE, Goldberg AL, ʢMyostatin/activin pathway antagonism: molecular basis and therapeutic potential,ʣ Int J Biochem 
Cell Biol. Oct 2013, pp. 2333-47.

Biological Pathways at Work with Muscle Enhancers



Veruʠs Enobasarm Shows Over 10% Net Lean Mass Gain
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Source: ADA Website, June 2024



Regeneron Running a Giant Muscle Preservation Study
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Source: Clinicaltrials.gov and Regeneron 2024 annual meeting presentation to shareholders.



Regeneron Phase 1 Data for Trevogrumab at ADA

75Source: ADA 2024 Website, https://diabetesjournals.org/diabetes/article/73/Supplement_1/34-OR/154774/34-OR-The-Effect-of-Combined-Activin-A-and

Introduction : Preclinical data suggest myostatin and activin A are important negative regulators of muscle mass. 
Trevogrumab (a monoclonal antibody [mAb]) binds and blocks myostatin signalling, while garetosmab (a mAb) binds and 
blocks activin A, AB and AC signalling. Here, the effects of administering trevogrumab and garetosmab, alone or in 
combination, on body composition in healthy participants was assessed.

Methods: This Phase 1, double-blind, placebo-controlled study randomized healthy males and postmenopausal females 
to single-dose or multiple-dose parts of the study. For single-dose, females received: trevogrumab 6 mg/kg (n=6); 
garetosmab 10 mg/kg (n=6); combination trevogrumab 6 mg/kg and garetosmab (1 mg/kg, n=6; 3 mg/kg, n=6; 10 
mg/kg, n=12); or placebo (PBO; n=12). For multiple-dose, females received: garetosmab 10 mg/kg every 4 weeks (Q4W; 
n=6) or PBO (n=2); combination trevogrumab 6 mg/kg and garetosmab 10 mg/kg every 2 weeks (n=6) or PBO (n=4). In 
the multiple dose part, males received garetosmab 10 mg/kg Q4W (n=8) or PBO (n=8).

Results: Thigh muscle volume (TMV) increased from baseline 7.7% with trevogrumab 6 mg/kg + garetosmab 10 mg/kg 
(nominal P<0.001 vs PBO) and 4.6% with trevogrumab 6 mg/kg (nominal P<0.05 vs PBO) 8 weeks after single-dose. Total 
fat mass and android fat mass (AFM) decreased from baseline with trevogrumab 6 mg/kg + garetosmab 10 mg/kg (-4.6% 
and -6.7%; both nominal P<0.05 vs PBO). After multiple-dose, TMV initially increased after 3 doses of trevogrumab 6 
mg/kg + garetosmab 10 mg/kg but decreased to similar levels as PBO at Week 28; AFM and visceral fat mass decreased 
from baseline by 14.3% and 20.1%, respectively (both nominal P<0.05 vs PBO). No safety concerns were identified in any 
active treatment groups.

Strong data!

https://diabetesjournals.org/diabetes/article/73/Supplement_1/34-OR/154774/34-OR-The-Effect-of-Combined-Activin-A-and


Regeneronʠs Competitive Positioning in Obesity/Muscle

76Source: https://investor.regeneron.com/static-files/170984d5-2a68-4c4b-bc6c-22bea8c710ba

Regeneron looks at obesity a little differently than a lot of the other companies out there. We believe that the solution to obesity is not starvation or food 
aversion but rather muscle and metabolism. And we have two antibodies that we think can help preserve muscle during the weight loss phase of patients taking 
these GLP-1s and GIP agonists or antagonists. And by preserving muscle over time, your metabolic rate will be conserved, and therefore, you should be able to 
hopefully maintain the weight that you do lose from preserving the muscle and your metabolic rate.

So, what we presented last month was a single ascending dose study of both trevogrumab, our GDF8 or myostatin antibody; and garetosmab, our activin A 
antibody, and we were very encouraged by that data, limited read through since it's a single dose, but we did see muscle growth from these patients in terms of 
thigh muscle volume. And we also saw a reduction in fat. So, both of those things are exactly what we would want to see from these antibodies.

And we also saw very good tolerability, particularly for trevogrumab, which we dosed in over 400 patients and has a very benign profile, which, of course, is very 
important in a broad population that we would hope to serve for obesity.

Yes. So bimagrumab is probably the one in the lead here, and that's a product that Lilly acquired from a company called Versanis, and I believe they're 
approaching the end of their study at this point. Bimagrumab blocks the activin type 2 receptor. And there's around three dozen different growth factors and 
BMPs that bind to this receptor, including myostatin and activin A. So they've kind of gone at the approach of block the receptors so nothing binds to it.

We've decided on a different approach, where we're only going to selectively target GDF8 and activin A, two different antibodies. So we're able to separate and 
parse out what we think the true negative regulators of muscle growth are. And by doing that, we believe we'll be able to potentially have a better side effect 
profile since we know exactly what we're blocking and what its downstream effects on the body are. And as I've mentioned, we have a lot of data on 
trevogrumab's tolerability and safety profile that looks very, very clean.

And so we believe that will be sufficient to at least preserve body composition. And with activin A, at least in nonhuman primates, we were able to see some 
muscle growth and additional fat loss. So we're very encouraged. We hope the data from the nonhuman primates that we presented last year at ADA can 
translate to humans. That's what the Phase 2 study we're currently running is intending to do. And as I mentioned, we hope to have data sometime next year 
from at least the first 26 weeks of that study to read out.

Strong data!

Ryan Crowe, VP Investor Relations, Regeneron, June 11, 2024

https://investor.regeneron.com/static-files/170984d5-2a68-4c4b-bc6c-22bea8c710ba


Scholar Rock Preclinical Data for SRK-439 Impressive
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Source: https://investors.scholarrock.com/news-releases/news-release-details/scholar-rock-announces-new-srk-439-preclinical-data-showing

CAMBRIDGE, Mass.--(BUSINESS WIRE)--Jun. 24, 2024-- Scholar Rock (NASDAQ: SRRK), a late-
stage biopharmaceutical company focused on advancing innovative treatments for spinal 
muscular atrophy (SMA), cardiometabolic disorders, and other serious diseases where protein 
growth factors play a fundamental role, today announced that the first participants were dosed in 
the Phase 2 EMBRAZE proof-of-concept trial, designed to assess the safety and efficacy of 
apitegromab, an investigational, highly selective myostatin inhibitor, to preserve lean muscle mass 
in individuals living with obesity and on background therapy of a GLP-1 receptor agonist (GLP-1 
RA). The trial will also evaluate the effects of apitegromab on the durability of weight loss upon 
withdrawal of GLP-1 RA therapy. The results from this trial will inform the development of SRK-439, 
a novel investigational selective myostatin inhibitor optimized for the treatment of 
cardiometabolic disorders, including obesity.

The Company also presented new preclinical data that support the potential of SRK-439 to 
increase lean mass and contribute to a favorable body composition following withdrawal from 
GLP-1 RA treatment. These data were presented by Melissa Fulham, PhD, of Scholar Rock, at the 
American Diabetes Associationʠs 84th Scientific Sessions on June 23rd in Orlando, Florida.

ʢWe are happy to share the exciting news that weʠve dosed the first participants in our EMBRAZE 
clinical trial ahead of schedule and to have new preclinical data with SRK-439, our highly selective 
anti-myostatin, featured at the American Diabetes Association Scientific Sessions,ʣ said Jay 
Backstrom, M.D., MPH, President and Chief Executive Officer at Scholar Rock. ʢSRK-439 preclinical 
data to date have demonstrated preservation of lean mass with GLP-1 RA-induced weight loss, 
attenuation of fat mass regain following GLP-1 RA withdrawal, and greater potency compared to an 
anti-ACTRII antibody. Together, these data continue to support a best-in-class potential for healthy 
weight loss management and could be transformative for the management of weight loss. We are 
looking forward to providing additional updates on our cardiometabolic program as we advance 
SRK-439, as well as the EMBRAZE trial.ʣ

https://investors.scholarrock.com/news-releases/news-release-details/scholar-rock-announces-new-srk-439-preclinical-data-showing


Key Question for Muscle Preservation Drugs: Do They Matter?
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ʨ from the information we can scrape together based on sub-cohort data, these 
ʢmiracle drugsʣ start to look a bit less miraculous. In 2021ʠs STEP 1 trial ʜ the first trial 
demonstrating the efficacy of semaglutide as a treatment for adult obesity ʜ a subset of 
140 patients underwent DEXA scans for body composition analysis. Among these 
patients, lean mass accounted for approximately 39% of total weight loss ʜ 
substantially higher than ideal. In a substudy of 178 patients from the SUSTAIN 8 trial on 
semaglutide as a diabetes treatment, the average proportion of lean mass loss was 
nearly identical at 40%, despite lower doses and less total weight loss than in the STEP 
1 trial.

Itʠs important to note that both of these trials were conducted in adults with overweight 
or obesity, and higher lean mass loss among such individuals can still be an acceptable 
cost for dramatic weight reduction as long as overall body composition is improving. 
Indeed, despite the high lean mass losses, the proportion of lean mass to total body 
mass still increased in STEP 1 patients by an average of roughly 3% and in SUSTAIN 8 
patients by an average of just over 1%.

GLP-1 agonists have also grown in popularity as a weight loss drug among those 
without obesity, a trend I find somewhat disconcerting. While those with obesity stand 
to reap considerable health benefits from fat loss, the potential benefits of fat loss 
among healthy-weight individuals are minimal and are unlikely to offset the sizable 
health risks associated with reduced lean mass. Even among patients with obesity, not 
all can afford to lose significant lean mass. Sarcopenic obesity, which is especially 
common in older populations, is characterized by the dual hazards of excess fat mass 
and low levels of skeletal muscle. 

Yes. GLP-1 agonists cause concerning and clinically meaningful loss of muscle mass.

Peter Attia, Blog Posting, Feb 2023

Source: https://jamanetwork.com/journals/jama/article-abstract/2819410

Keeping muscle while losing fat is fundamentally healthy:

https://jamanetwork.com/journals/jama/article-abstract/2819410


Key Question for Muscle Preservation Drugs: Do They Matter?
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ʢIt has been proposed that weight loss and subsequent 
regain in people with obesity could have detrimental effects 
on body composition, based on short-term studies that 
found a greater relative increase in fat mass than FFM in 
regained weight than in lost weight, suggesting repeated 
cycles of weight loss and regain will increase whole-body 
adiposity. However, these studies involved refeeding 
following experimental weight loss in lean individuals (eg, 
the Minnesota Starvation Experiment) or illness-induced 
cachexia (eg, tuberculosis, cancer). Such data do not 
accurately reflect weight regain after intentional weight loss 
in people with obesity, where the composition of weight 
regained is nearly identical to the composition of weight 
lost. GLP-1ʜbased pharmacotherapy and bariatric surgery 
can achieve marked weight loss in people with obesity. 
Even though the absolute decrease in FFM/SMM is related 
to total weight loss, the decrease in FFM/SMM in relation to 
baseline is usually small and the relative reduction in 
FFM/SMM is less than the relative reduction in fat mass, 
resulting in an improvement in physical function.

No. When you weigh less you need less muscle. Losing some muscle mass is not clinically relevant.

The stories told about having worse body 
composition after weight rebound are not 
accurate.

Source: https://jamanetwork.com/journals/jama/article-abstract/2819410

From: Conte C, Hall KD, Klein S. Is Weight Loss-Induced Muscle Mass Loss Clinically Relevant? JAMA. Jun 3, 2024

ʢThe marked weight loss induced by GLP-1ʜbased 
antiobesity medications and the results from several trials 
that found 25% to 40% of the weight lost was composed of 
FFM/lean body mass (Figure, B) have led to concerns 
regarding adverse effects of GLP-1ʜbased antiobesity 
medications on physical functionʨ However, none of these 
studies reported the effects of weight loss on SMM 
(skeletal muscle mass) or objective measures of physical 
function. It is unlikely that the decline in SMM that occurs 
with even large amounts of weight loss impairs physical 
function. People with obesity generally have greater 
amounts of FFM (fat-free mass) and SMM than lean people, 
so the decrease in SMM induced by weight loss represents 
a small fraction of total body SMM. Moreover, even though 
the decrease in SMM can sometimes cause a decrease in 
muscle strength, it does not necessarily have an adverse 
effect on physical function. Intentional weight loss causes a 
greater relative decrease in body fat than FFM or SMM, so 
the ratio of FFM/SMM to fat mass increases. Accordingly, 
physical function and mobility improve after weight loss 
despite the decrease in FFM/SMM, even in older adults 
with decreased FFM and SMM at baseline. In addition, 
weight loss improves the ʢqualityʣ of remaining muscle 

The loss of fat free mass (FFM) is not clinically relevant and is normal. Weight loss helps 
muscle function and there is little evidence that Activin II receptor blockage matters.

by decreasing intramyocellular and intermuscular 
triglycerides and increasing muscle insulin sensitivity. 
Nonetheless, the effect of GLP-1ʜbased antiobesity 
medications on FFM has led to an interest in developing 
concomitant pharmacotherapy to mitigate the decrease 
in FFM/SMM. A 2024 study in mice found that 
stimulating muscle growth by blocking the activin II 
receptor prevented the decrease in FFM during weight 
loss induced by GLP-1 agonism, but did not result in 
greater benefits in exercise performance or glucose 
homeostasis than weight loss induced by GLP-1 agonism 
alone.ʣ

(fat mass)

(fat free 

mass)

https://jamanetwork.com/journals/jama/article-abstract/2819410


The Phrase ʢBody Compositionʣ 
May be in Your Future
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BMI Analysis Can be Highly Misleading

* See https://inbodyusa.com/studies/. 
** See https://www.nbcnews.com/health/health-news/fat-more-important-weight-alone-health-study-n535041., *** See https://acrobat.adobe.com/id/urn:aaid:sc:EU:ec471819-3fa8-4927-a73f-d2fd6797ac88
# See https://www.scientificamerican.com/article/people-who-are-fat-and-healthy-may-hold-keys-to-understanding-obesity/
Sources: https://www.nature.com/articles/s41574-018-0126-x, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4142485/, https://pubmed.ncbi.nlm.nih.gov/35717418/. 

Quail and Dannenberg, Nature Reviews Endocrinology, 2019

Participants from the Framingham Heart Study (n = 
3,086) underwent assessment of fat depots using 
multidetector computed tomography and were 
followed up longitudinally for a median of 5.0 years. 
After multivariable adjustment, visceral adipose 
tissue was associated with cardiovascular disease 
(hazard ratio: 1.44; p = 0.01) and cancer (hazard 
ratio: 1.43; p = 0.005). 

Britton et.al., JACC, Jul 2013.

At home scales like the InBody 
Dial H30 are affordable and 
allow for reasonably reliable 
measurement of muscle mass 
and fat mass.*

Body fat is a killer.**
New EASO Guidelines Include Body 
Composition for Obesity Management***

High BMI Not Always a Sign of Ill Health

C. Aschwanden, Scientific American, Jun 2024

One major objection raised to declaring obesity a disease is 
that its basic diagnostic measure may not be meaningful. The 
standard for measuring obesity is BMI, in part because it is 
easy to gauge, is inexpensive and, at a population level, 
correlates well to body fat levels. But itʠs an imperfect metric. 
Actor Dwayne ʢThe Rockʣ Johnson has a BMI of around 34, ʢbut 
heʠs not obeseʝheʠs a very muscular kind of guy,ʣ Sam Klein 
says. On the other end of the spectrum, he says, ʢyou can have 
people with a normal BMI who are very doughy, and they have 
a high body fat percentage.ʣ

https://inbodyusa.com/studies/
https://www.nbcnews.com/health/health-news/fat-more-important-weight-alone-health-study-n535041
https://acrobat.adobe.com/id/urn:aaid:sc:EU:ec471819-3fa8-4927-a73f-d2fd6797ac88
https://www.scientificamerican.com/article/people-who-are-fat-and-healthy-may-hold-keys-to-understanding-obesity/
https://www.nature.com/articles/s41574-018-0126-x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4142485/
https://pubmed.ncbi.nlm.nih.gov/35717418/
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The German boy Liam Hokstra was born 
with mutations causing congenital 
myostatin deficiency. He waved around 
five-pound dumbells like stuffed 
animals as a three-year old.

What Will Muscle Enhancing Drugs Mean for Society?
We are sitting up and paying attention to the muscle 
enhancement drug category after seeing Regeneronʠs data 
for its combo of a myostatin inhibitor with an Activin 
receptor II inhibitor.

Whether clinically relevant or not for obesity management, 
the type of data showed by Regeneron are jaw-dropping. 
Or perhaps we should say arm-pumping.

Muscle up 8% and fat mass down 7% in eight weeks. Wow.

And the drugs are subQ which means they could be 
administered at home. BioAgeʠs apelin agonist is IV as is 
Lillyʠs bimagrumab. Those will be used for severe patients.

One quickly gets into the same conversations that we are 
having about GLP-1 agonists:

1. How much will these drugs cost?
2. What will the label look like with respect to safety?
3. Can you keep the muscle on long-term even if you 

stop taking the drugs?

This area is interesting but there are questions with the 
activins (e.g., repro tox / black box).   A key next step will 
be trials involving combos of these drugs with incretins 
and working out the safety in larger, longer trials.

Importantly, there are some orthogonal MOAʠs here.* 
Veruʠs enobasarm works through a different pathway than 
the myostatin inhibitors as does the apelin class. Immunis 
and Juvena are working on yet other approaches. This 
means that one can tune up these drugs for efficacy.

Not that it will be so needed. As is illustrated at right in the 
case of Liam Hokstra, congenital myostatin deficiency 
works well but does not lead to health issues.

We donʠt think we are taking a big leap to say that sales of 
drugs in this class could easily go in the tens of billions.

The market will include those losing weight on GLP-1ʠs, the 
sarcopenic (see a discussion on previous page re: persons 
with normal BMI who have excess fat ʜ the ʢskinny fatʣ), 
and consumers who wish to augment their muscle ʜ both 
for aesthetic and health reasons. The phrase ʢbody 
compositionʣ will be uttered much more a decade from 
now than today, particularly because it be easily measured 
with readily available in-home equipment.

While perhaps not as important as obesity drugs, the new 
class of muscle enhancers will be very important for society 
ʜ offering a major option for loss of muscle ʜ one of the 
most important causes of death in the elderly and those 
with advanced disease.

* See Carrie Arnold, ʢAfter obesity drugsʠ success, 
companies rush to preserve skeletal muscle,ʣ 
Nature Biotechnology, March 2024 

(https://www.nature.com/articles/s41587-024-
02176-5).

https://www.nature.com/articles/s41587-024-02176-5
https://www.nature.com/articles/s41587-024-02176-5


Sarcopenic Obesity a Major Killer of the Elderly
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This large-scale, population-based cohort study assessed participants from the 
Rotterdam Study from March 1, 2009, to June 1, 2014. Associations of sarcopenia 
and sarcopenic obesity (SO) with all-cause mortality were studied using Kaplan-
Meier curves, Cox proportional hazards regression, and accelerated failure time 
models fitted for sex, age, and body mass index (BMI). Data analysis was performed 
from January 1 to April 1, 2023.

In the total population of 5888 participants (mean [SD] age, 69.5 [9.1] years; mean 
[SD] BMI, 27.5 [4.3]; 3343 [56.8%] female), 653 (11.1%; 95% CI, 10.3%-11.9%) had 
probable sarcopenia and 127 (2.2%; 95% CI, 1.8%-2.6%) had confirmed sarcopenia. 
Sarcopenic obesity with 1 altered component of BC was present in 295 participants 
(5.0%; 95% CI, 4.4%-5.6%) and with 2 altered components in 44 participants (0.8%; 
95% CI, 0.6%-1.0%). An increased risk of all-cause mortality was observed in 
participants with probable sarcopenia (hazard ratio [HR], 1.29; 95% CI, 1.14-1.47) and 
confirmed sarcopenia (HR, 1.93; 95% CI, 1.53-2.43). Participants with SO plus 1 
altered component of BC (HR, 1.94; 95% CI, 1.60-2.33]) or 2 altered components of 
BC (HR, 2.84; 95% CI, 1.97-4.11) had a higher risk of mortality than those without SO. 
Similar results for SO were obtained for participants with a BMI of 27 or greater.

In this study, sarcopenia and sarcopenic obesity were found to be prevalent 
phenotypes in older people and were associated with all-cause mortality. 
Additional alterations of BC amplified this risk independently of age, sex, and BMI. 
The use of low muscle strength as a first step of both diagnoses may allow for early 
identification of individuals at risk for premature mortality.

Sources: https://www.nature.com/articles/s41366-024-01529-z, https://pubmed.ncbi.nlm.nih.gov/38526491/

Benz E, Sarcopenia and Sarcopenic Obesity and Mortality Among 
Older People. JAMA Netw Open. Mar 4, 2024, p. e243604.

https://www.nature.com/articles/s41366-024-01529-z
https://pubmed.ncbi.nlm.nih.gov/38526491/


Third Generation Pipeline:
Key Upcoming Clinical Catalysts
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Ten Important Catalysts for Third Generation Obesity Drugs
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Upcoming MariTide Phase 2 Data Will Define the Market
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ʢNow let me just add one other important update. Whereas we don't 
normally comment on interim data, especially for our Phase II trial, we 
recognize there is significant interest in obesity in MariTide, so we'll provide 
additional commentary today. The interim Phase II analysis for this 
study is complete, and we are very encouraged with the results that 
we've seen thus far and with the conduct of the trial. Following the interim 
analysis, I would say we're confident in MariTide's differentiated profile and 
believe it will address important unmet medical needs.

We are actively planning a broad Phase III program including obesity, 
obesity-related conditions and diabetes. Obviously, we expect to carefully 
complete our ongoing Phase II trial before then moving as swiftly as 
appropriate to establish the safety and efficacy of this potential medicine in 
Phase III trials. We've initiated activities as well to further expand 
manufacturing capacity with both clinical and commercial supply in mind.ʣBob Bradway

Chief Executive Officer
Amgen

Source: https://www.gurufocus.com/news/2426629/q1-2024-amgen-inc-earnings-call-transcript

Bob Bradway, Amgen Earnings Call, May 2024

1

https://www.gurufocus.com/news/2426629/q1-2024-amgen-inc-earnings-call-transcript


Jay Bradner Comments on Amgen May 2024 Earnings 
Call
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Thank you, Bob, and good afternoon, everyone. Let me start with MariTide. Reiterating 

Bob's comments, we are very pleased with the results seen with MariTide thus far. And 

we're very pleased with the overall conduct of the ongoing Phase II trial. All arms 

remain active, patient dropout has not been an issue, and we're fully on track for 

top line 52-week data from this 11-arm Phase II study in late 2024.

We're seeing a differentiated profile of MariTide and are confident that it will address 

important unmet medical needs, obesity, obesity-related conditions and diabetes. We 

look forward to completing the ongoing Phase II study and working with regulators to 

move rapidly to the broad Phase III program. Later this year, we plan to initiate an 

additional dedicated Phase II trial investigating MariTide for the treatment of diabetes 

in patients with and without obesity. This new trial is not a gating step for our Phase III 

program in patients with obesity. 

Source: https://www.gurufocus.com/news/2426629/q1-2024-amgen-inc-earnings-call-transcript

Jay Bradner
Chief Scientific Officer
Amgen

https://www.gurufocus.com/news/2426629/q1-2024-amgen-inc-earnings-call-transcript


MariTide Motivated by Fact That GIP Receptor Mutations 
Are Associated With Lower Weight
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See https://www.nature.com/articles/s41588-017-0011-x, https://www.frontiersin.org/journals/cell-and-developmental-biology/articles/10.3389/fcell.2021.749607/full, https://www.nature.com/articles/s41588-018-0334-2, 
https://diabetesjournals.org/diabetes/article/70/9/1929/137729/The-Role-of-GIP-Receptor-in-the-CNS-for-the, 

MariTide: GLP-1r activation + GIPr inhibition.

Rationale

https://www.nature.com/articles/s41588-017-0011-x
https://www.frontiersin.org/journals/cell-and-developmental-biology/articles/10.3389/fcell.2021.749607/full
https://www.nature.com/articles/s41588-018-0334-2
https://diabetesjournals.org/diabetes/article/70/9/1929/137729/The-Role-of-GIP-Receptor-in-the-CNS-for-the


The Scale of Weight Loss Seen with MariTide (AMG133) Has 
Never Been Seen Before with a Pharmacological Agent
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The observed weight loss 
with a GLP1 agonist and 
GIPr antagonist 
corresponds to going 
from 250 pounds to 215 
pounds in three months. 

Note that two subjects dropped out of the Phase 1b at the high dose. This 
discontinuation rate is not unusual for the GLP-1 class, however.

The weight loss slope at the 420mg 
dose is extreme. Patients lost 1% of 
their body weight every six days.



Understanding GIP: When Glucose Goes Through the Gut 
Something Happens: GIPr is Agonized

A landmark study performed in humans was published in 1964 in Lancet.8

The study showed that blood insulin levels were about three times greater after humans 
consumed glucose compared to when it was given intravenously (IV), while blood 
glucose levels were similar.

Thus, something in the intestine was responsible for 2/3 of the effect; a yet to be 
identified incretin hormone.

The principal incretin hormone proved to be gastric inhibitory polypeptide (GIP)9.

Explanation: IV glucose bypasses the gut which avoids agonism of GIP, in turn resulting 
in less insulin signaling.

8 McIntyre N et al. Lancet1964; 2:20-21
9 Saltiel AR and Kahn CR. Nature2001; 414:799-806 

Saltiel  and Kahn identified GIP as the 
main explanation of why insulin 
production largely requires that 
glucose pass through the gut.
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ʢType I diabetes has been described as ʟstarvation in the midst of plenty.ʠ Despite hyperphagia and high levels of circulating fuels, insulin deficiency prevents effective use of fuels by many 
tissues, hence ʟstarvingʠ them of nutrition.ʣ10

Prior to the invention of insulin, children with Type 1 diabetes starved to death. Below are remarkable photos of persons whose lives happened to overlap with the discovery and availability 
of insulin from Eli Lilly.

9 Endocr Rev, Volume 40, Issue 1, February 2019, Pages 1ʜ16

Before and after pictures of persons treated with insulin in the 1920s

Understanding GIP: Hypoinsulinism Leads to Starvation
By partial reduction of insulin, a GIP antagonist can induce a state of weight loss. In the extreme, full ablation of insulin in Type 1 diabetes 
leads to starvation because insulin is required to absorb nutrients into cells.

90



ÁMike Wolfe and Mike Boylan conducted a series of pathbreaking 
experiments at Case Western in which they explored whether GIP 
blockade might be a good strategy for weight loss.10

ÁThis work was independent of Amgenʠs genetic work but led to very 
similar insights.

Á In this seminal study done in C57BL/6 mice, a GIP antibody 
attenuated the insulin response to oral glucose by 2/3 (similar to the 
1964 human study in Lancet)11 and eliminated the insulin response to 
co-administered intraperitoneal glucose.

ÁThe effect of the anti-GIP mAb on weight was dramatic; weight gain  
decreased by  46.5% and was equivalent to the low-fat diet  control 
mice.

ÁThere were no differences in the amount of  food consumed among 
the treatment groups.

ÁAn intriguing possibility with GIP blockage is that the nausea and 
potential muscle loss side effects of GLP-1ʠs could be avoided. You 
eat the same amount of food but just fail to store it as fat because 
you are making less insulin.

10. Boylan MO et al. Am J Physiol 2015; 309:E1008-E1018.
11. McIntyre N et al. Lancet 1964; 2:20-21

Boylan and Wolfe Explained Rationale for GIP Antagonism in 
a 2015 Paper
GIP is the principal incretin responsible for stimulating insulin release. This, in turn, causes circulating glucose to be stored as fat.
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Amgenʠs MariTide Has Set a 3-Month Record for Weight Loss
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Placebo Adjusted Weight Loss Among Obese 

Persons by Therapeutic Approach

(12 Weeks, Highest Dose Used)

The weight loss seen corresponds to a 
loss of 40 pounds in three months for a 
250-pound person.

Amgenʠs Phase 1b weight loss record is sort of like Bob Beamonʠs famous, 
as yet unmatched, long-jump world record in the 1968 Olympics. No other 
agent has ever come close. 

Source: Stifel analysis. 92



Will MariTide Emerge as the Strongest Agent Yet?

93

There are a number of considerations that deserve attention in handicapping MariTideʠs prospects based on currently disclosed data. The highest dose of the 
MAD study saw four of eight participants drop out after tolerability issues. However, Amgen did not do a dose-escalation run-in. Thus, there is a very good 
chance that observed tolerability in Phase 2 will be much improved. On the other hand, the spectacular weight loss seen in the high dose arm could reflect 
severe nausea caused by the lack of a run-in. Another factor is that the two highest doses in MAD study were heavily enrolled with females (11/16 or 69%). This 
would tend to bias the results versus other agents that have gender balanced designs.

PositivesNegatives

Very little rebound ʜ even with a single dose.1
Single Ascending Dose Multiple Ascending Dose

Didnʠt dose escalate ʜ which means that tolerability issues 
are likely manageable in Phase 2 with a dose run-in.

2

GIPR antagonism can reduce weight 
through multiple mechanisms. A key MOA 
is reduction of GIP expression and resulting 
drop in insulin. This was not seen in two of 
three doses. On the other hand, the study 
excluded diabetes which are most the most 
likely candidates for this pharmacology.

Véniant et.al., Nature Metabolism, Feb 2024

Didnʠt See Deep Drops in Insulin in Humans1
Multiple Ascending Dose

Very Small Sample Sizes for MAD Dosing Arms. While Drop in 
Weight Was Huge Hard to Generalize

2

ʢThe main limitation of this FIH study was the small sample size. Cautious 
interpretation of PD effects, including metabolic parameters is thus 
required. Furthermore, the participants had neither diabetes nor high 
triglyceride and cholesterol levels, which further limits the generalizability 
of the metabolic parameter findings.ʣ

Véniant et.al., Nature Metabolism, Feb 2024

ʢAt the highest MAD dose of 420 mg, four participants withdrew from the 
study before receiving the second dose after reporting mild GI-related 
adverse events; therefore, intra-patient dose-escalation-based regimens 
may offer a future advantage in decreasing the first-dose effect seen with 
AMG 133.ʣ

Source: https://www.nature.com/articles/s42255-023-00966-w

https://www.nature.com/articles/s42255-023-00966-w


What We Will Learn from Amgenʠs Phase 2 Readout?
What we can expect to see from Amgen at year end 2024.

We will see performance of MariTide for 
weight loss all the way through 52 
weeks for up to 592 subjects.

The study is being conducted at 82 
centers.

Subjects are divided into placebo and 
active arms. The active includes 
diabetes and non-diabetic obese 
persons. 

We will see data on discontinuation 
rates, side effects and dose response 
that goes well beyond what has been 
disclosed thus far. Amgen is also 
collecting beta cell function measures, 
insulin resistance measures and body 
composition.

This may prove to be one of the most 
important clinical readouts in the 
history of the pharmaceutical industry.

Source: Clinicaltrials.gov 94



Why Amgenʠs MariTide Readout in Late 2024 is so Important
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MariTide

CT-388
VK2735 
Amycretin
Retatrutide

Semaglutide
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Retatrutide

Survodutide 

GSBR-1290

Semaglutide

VK2735 
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Weeks on Therapy

Incumbents and the Top Contenders for Weight Loss Therapeutic Leadership, June 2024
Placebo-Adjusted Weight Loss by Time

* The weight loss on bariatric surgery at one year is quite similar to what we are modelling here. See, for example: https://www.endocrinepractice.org/article/S1530-891X(20)35977-2/. 
Source: Stifel analysis of various company presentations and press releases. Please note that these are not results from head-to-head studies and would likely be different in such a context.

Retatrutide

MariTide

This chart hypothetically connects the dots for tetatrutide  
and MariTide using roughly similar curve shapes built for 
and tirzepatide. There are a number of open questions on 
be answered this year: (1) do the sharp drops in weight seen in a small Phase 1b study repeat in a larger multi-center study?, (2) does the rate of 
decline seen from 4 weeks to 12 weeks continue or does it level off quickly or slowly?, (3) is the side effect profile competitive with other incretin 
agents? If the efficacy scenario painted by us (yellow dotted line) here holds, MariTideʠs 28% placebo adjusted weight loss at 48 weeks would 
correspond to turning a 250-pound person into a 180-pound person in less than a year. If Amgen pulls this off and shows a competitive side effect 
profile it would be bad news for incumbent and forthcoming incretin drugs and for those sponsors working on muscle preservation drugs.*

The MariTide readout scheduled for late 2024 has 
the potential to profoundly influence the future of 
the weight loss drug market.

semaglutide
MariTide that will

https://www.endocrinepractice.org/article/S1530-891X(20)35977-2/
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Hypothetical MariTide Timeline

May 2024

Report on 
topline Phase 2 
data including 
52-week results

Q4 2024

Interim look at 
Phase 2 data.
Study is fully 
enrolled.

Enrollment in 
two Phase 3 
studies is well 
underway.

Q2 2025

Phase 3 study 
enrollment is 
completed.

Q4 2025

Phase 3 studies 
read out.

3-year data is 
available on OLE 
patients.

Data on rebound 
for those who 
ceased 
treatment is also 
available.

Q4 2026

Phase 2 study 
open label 
extension 
underway.

Phase 1b study 
in Chinese 
individuals in HK 
completes.

Amgen starts 
additional 
marketing 
studies to show 
long-term health 
effects.

Amgen files a 
BLA with the 
FDA, using a PRV 
to accelerate 
review.

Q2 2027

Amgen launches 
MariTide in the 
United States 
market.

Q1 2028 Q4 2029

Results of marketing 
studies on the health 
effects of MariTide 
released.

By our estimate, MariTide (AMG133) could be available to be launched into the 
U.S. market in a little less than four years from now. This assumes, of course, 
that Amgen is able to generate positive Phase 3 clinical studies.

Q1 2029

MariTide 
launches in 
China, Japan and 
Europe.

When launched, MariTide has the potential to 
offer a major new option for patients including 
unprecedented weight loss. Key advantages will 
involve monthly dosing, combined appetite 
suppression, muscle preservation and slower 
rebound after treatment cessation. From an 
Amgen shareholder perspective: (1) monthly 
dosing implies that Amgen needs to make much 
less material than its competitors; (2) MariTide 
can use Amgenʠs enormous recombinant protein 
manufacturing capacity in places like Juncos PR, 
Rhode Island and Ohio and (3) MariTide is a 
biologic resulting in much better treatment under 
IRA ʜ interestingly, semaglutide & tirzepatide are 
not technically biologics (< 40 amino acids). 
Negatives of the molecule include (1) need to be 
careful of not inducing hypoinsulinemia in 
persons who have severely impaired beta-cell 
function and (2) larger needle size required than 
with peptide products ʜ would be similar to a 
Repatha®  injection.



Upcoming Retatrutide Phase 3 Data
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While Amgenʠs MariTide has amazing 12-week weight loss data, the molecule 
still has a lot to prove. Can it replicate the pace of weight loss at 48 weeks with 
reasonable tolerability and side effects? Time will tell but there is another great 
option with advanced data.

The best performing molecule to date with 48-week data is Eli Lillyʠs 
retatrutide . Patients on the drug lost 22% of their body weight on a placebo-
adjusted basis.

While not quite the 28% we envision for MariTide, itʠs a whole lot of weight loss. 
Are patients going to care that much about the difference?

The key thing we are watching for this molecule is the emergence of Phase 3 
Retatrutide data. As shown on the next page, Lilly has at least three Phase 3 
studies underway with Retatrutide (TRIUMPH-1, TRIUMPH-2 and TRIUMPH-3). 
TRIUMPH-1 is slated to report topline results by February 2026. Those data will 
be very important in the history of the obesity drug sector. Interestingly, Lilly is 
running a head-to-head study of retatrutide against semaglutide. We think 
retatrutide could launch in Q1 2027 (less than three years from now) and a full 
year before MariTide.

Source: https://www.prnewswire.com/news-releases/lillys-phase-2-retatrutide-results-published-in-the-new-england-journal-of-medicine-show-the-investigational-molecule-achieved-up-to-17-5-mean-weight-reduction-at-24-
weeks-in-adults-with-obesity-and-overweight-301863690.html

2

There is a very good reason scientists are calling 
Retatrutide the ʢGodzilla of weight lossʣ.

By simultaneously targeting three pathways (GIP, GLP, 
Glucagon), retatrutide aims to provide more effective 
management of obesity and type 2 diabetes than 
existing treatment



98
Source: Eli Lilly Q1 2024 Earnings Presentation, pages 41-42.



Small Molecule GLP-1ʠs Important to Watch

99

GLP-1 peptide agonists such as Semaglutide have clearly changed the obesity market 
forever. A once-a-day oral GLP-1 would have some obvious advantages.

First, an oral would be more attractive to some patients. While Wegovy® and 
Zepbound involve just a weekly pinprick to patients, many would prefer an oral over 
an injectable.

We are aware of twelve small molecule GLP-1 agonists that are advancing in clinical 
development. These are from Pfizer, Structure, Lilly, Hengrui/Hercules, Biolexis, 
Gilead, Mindrank AI, Regor, Roche, SciWind, Terns, Yunovia and AstraZeneca.  These 
small molecules have important advantages over peptidic oral medications such as 
Rybelsus and Amycretin: (1) no fasting requirement before usage in the morning, (2) 
much lower cost of manufacture and (3) ease of co-formulation with small molecules 
from other mechanism classes. On the other hand, oral amycretin data are superior to 
what has been seen with small molecules.

Weight loss estimates at 12-weeks are available for orforglipron from Lilly and GSBR-
1290 from Structure at right. Both Structure and Lilly look good versus tirzepatide but 
are not competitive against retatrutide.12 On the other hand, the cost of these oral 
drugs should be far more attractive for patients.

3
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Placebo Adjusted Weight Loss Among Obese 

Persons with Small Molecule Orals

(12 Weeks, Highest Dose Used)

12. We do not show data for Pfizerʠs danuglipron. Itʠs a twice-daily drug that has been paused for reformulation after a high rate of nausea side effects in a Phase 2 study. Further, average weight loss at 12-weeks shown in non-
diabetic obese individuals on ClinicialTrials.gov is not competitive (https://clinicaltrials.gov/study/NCT04617275). Further, neither Astrazeneca/Eccogene nor Regor have yet to report out human weight loss data. Also not shown 
TTP273 from VTV Therapeutics. This agent saw a significant AE burden in a 2017 ADA presentation and has not been developed further since then.

https://clinicaltrials.gov/study/NCT04617275


Many Patients Prefer an Oral Obesity Drug 
Option
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Data on patient preferences for oral versus injectable obesity medications can be found in various studies, 
surveys, and clinical trials. Here are some key points from the available research:

Patient Surveys and Preferences: A study published in the journal Diabetes, Obesity and Metabolism (2021) 
conducted a survey among patients with obesity to assess their preferences for oral versus injectable GLP-1 
receptor agonists.12 The study found that a significant proportion of patients preferred oral medications due 
to convenience, fear of needles, and ease of use. In a survey of patients with type 2 diabetes (many of 
whom also struggle with obesity), preferences indicated a strong inclination towards oral medications if 
they were perceived to be as effective as injectable options.

Clinical Trials and Real-World Data: Clinical trials have been conducted to compare the efficacy and patient 
satisfaction between oral and injectable GLP-1 receptor agonists. For instance, the PIONEER 6 trial evaluated 
the safety and efficacy of oral semaglutide and included patient-reported outcomes on satisfaction and 
preference. Many participants reported higher satisfaction with the oral formulation.13 Real-world data from 
healthcare providers also suggest that patient adherence to obesity treatment regimens is higher with oral 
medications compared to injectables, primarily due to the ease of administration.

Efficacy and Safety Perception: While many patients express a preference for oral medications, some are 
willing to use injectables if they perceive them to be more effective. A study in Obesity Reviews (2018) 
highlighted that patients' willingness to accept injectable treatments increased when they were educated 
about the superior efficacy of injectables.

12. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7839441/
13. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7887531/

Not all orals are created 
equal

Patients prefer orals to injectables. But the 
pinprick from todayʠs pen presentations of 
Wegovy® and Zepbound® bother very few 
patients anymore.

The critical benefit of orals is on the 
manufacturing side. We estimate that Lilly 
and Novo are having to spend $20 to $40 
billion each to get the manufacturing 
capacity built to support the rollout of 
current and future peptide incretin 
therapies.

Small molecule therapies involve a 
miniscule fraction of this spend on the 
manufacturing side.

The simpler the small molecule synthesis, 
the better. The higher the bioavailability of 
the small molecule therapy the better.

There are certain ʢoralʣ incretin drugs that 
involve delivery of peptides using 
permeation enhancers. Think Rybelsus®  or 
oral amycretin.

While clinically effective these drugs can 
make the manufacturing cost problem worse 
because of poor bioavailability. Rybelsus, 
for example, has less than one percent 
bioavailability (https://pubmed.ncbi.nlm.nih.gov/33969456/ ).
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7839441/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7887531/
https://pubmed.ncbi.nlm.nih.gov/33969456/


Leading Small Molecule Oral GLP-1 Agonists in Development
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Danuglipron (PF-06882961)

Description: Danuglipron is an 
oral GLP-1 receptor agonist being 
developed for obesity and type 2 
diabetes.

Clinical Status: It is in late-stage 
development, with over 1,400 
participants enrolled in its Phase 
2b study. While the drug has 
shown substantial weight loss it is 
being reformulated given AEʠs and 
twice-daily dosing.

Adverse Events: Common side 
effects include nausea, vomiting, 
and diarrhea, which are consistent 
with the GLP-1 receptor agonist 
classʚ. AE rates have been high.

GSBR-1290

Description: GSBR-1290 is an oral 
GLP-1 receptor agonist targeting 
obesity and type 2 diabetes.

Clinical Status: Structure has 
shown positive results in Phase 1 
trials, demonstrating dose-
dependent efficacy and a 
favorable safety profile. Phase 2a 
studies are ongoing, with Phase 
2b studies planned soon.

Adverse Events: Adverse event 
rates were on the high side and 
were GI related. However, 
Structure has not yet optimized its 
dose escalation and should be 
able to reduce these AEs.

Orforglipron

Description: Orforglipron is an 
orally administered GLP-1 receptor 
agonist being evaluated for weight 
management and glycemic 
control.

Clinical Status: In a recent Phase 2 
study, orforglipron demonstrated 
substantial weight loss ranging 
from 8.6% to 12.6% over 26 
weeks, compared to a 2.0% 
weight loss in the placebo group.

Adverse Events: Similar to other 
GLP-1 receptor agonists, mainly 
during dose escalation. Favorable 
discontinuation rates versus other 
oral agents.

AZD5004 / ECC5004

Description: AZD5004 is an orally 
administered GLP-1 receptor 
agonist being evaluated for weight 
management and glycemic 
control.

Clinical Status: In a recent Phase 1 
study, AZD5004 showed good 
weight loss and tolerability.

Adverse Events: No data available 
yet.



Lilly Delivering the Goods on Orfo
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In this phase 2, randomized, double-blind trial, we enrolled adults with obesity, or with overweight plus at least 

one weight-related coexisting condition, and without diabetes. Participants were randomly assigned to receive 

orforglipron at one of four doses (12, 24, 36, or 45 mg) or placebo once daily for 36 weeks. The percentage 

change from baseline in body weight was assessed at week 26 (primary end point) and at week 36 (secondary 

end point).

A total of 272 participants underwent randomization. At baseline, the mean body weight was 108.7 kg, and 

the mean body-mass index (the weight in kilograms divided by the square of the height in meters) was 37.9. 

At week 26, the mean change from baseline in body weight ranged from Ĭ8.6% to Ĭ12.6% across the 

orforglipron dose cohorts and was Ĭ2.0% in the placebo group. At week 36, the mean change ranged from 

Ĭ9.4% to Ĭ14.7% with orforglipron and was Ĭ2.3% with placebo. A weight reduction of at least 10% by week 

36 occurred in 46 to 75% of the participants who received orforglipron, as compared with 9% who received 

placebo. The use of orforglipron led to improvement in all prespecified weight-related and cardiometabolic 

measures. The most common adverse events reported with orforglipron were gastrointestinal events, which 

were mild to moderate, occurred primarily during dose escalation, and led to discontinuation of orforglipron 

in 10 to 17% of participants across dose cohorts. The safety profile of orforglipron was consistent with that of 

the GLP-1 receptor agonist class.

New England Journal of Medicine, June 23, 2023

Source: https://www.nejm.org/doi/full/10.1056/NEJMoa2302392

https://www.nejm.org/doi/full/10.1056/NEJMoa2302392
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Lilly/Chugai - Orforglipron

Pfizer - Danuglipron

Eccogene/AZ - AZD-5004

Pfizer - Lotiglipron

Structure - GSBR1290

Regor - RGT-075

Sources: Orforglipron: https://patents.google.com/patent/US20230382912A1; GSBR1290: https://patents.google.com/patent/US11897851B2; RGT-075: https://patents.google.com/patent/US20220024901A1; Lotiglipron: 
https://en.wikipedia.org/wiki/Lotiglipron; Danuglipron: https://en.wikipedia.org/wiki/Danuglipron; Eccogene: https://patents.google.com/patent/US11584751B1 (first compound referenced); Mindrank AI 
(https://patents.google.com/patent/US20240067630A1) and Terns (https://patents.google.com/patent/US20230150998A1) first compound referenced.

Chemical Structures of Selected Small Molecule GLP-1 Agonists

Terns - RGT-075

Mindrank - MDR-001

https://patents.google.com/patent/US20230382912A1
https://patents.google.com/patent/US11897851B2
https://patents.google.com/patent/US20220024901A1
https://en.wikipedia.org/wiki/Lotiglipron
https://en.wikipedia.org/wiki/Danuglipron
https://patents.google.com/patent/US11584751B1
https://patents.google.com/patent/US20240067630A1
https://patents.google.com/patent/US20230150998A1
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Hengrui ʜ HRS7535

Sources: Hercules/Hengrui: https://patents.google.com/patent/JP2023520003A/; Yunovia (https://patents.google.com/patent/US20230002348A1). 

Chemical Structures of Small Molecule GLP-1 Agonists (cont.)

SciWind ʜ XW014 (example)

Yunovia / Ildong ʜ ID110521156 (example)

Pfizerʠs lotiglipron  was terminated due 

to liver transaminase elevations. The 

lotiglipron  scaffold has been taken 

forward, more or less, by Danuglipron, 

Hengrui/Hercules, Regor, SciWind, Terns 

and Yunovia/ Ildong. 

In contrast, the chemotypes used by 

Lilly/Chugai, Eccogene/AZ, Mindrank AI 

and Structure are differentiated and are 

less likely to incur the type of liver issue 

seen with lotiglipron .

https://patents.google.com/patent/JP2023520003A/
https://patents.google.com/patent/US20230002348A1


Orforglipron in Nine Phase 3 Studies with 2026 
Registration Possible

105
Source: Eli Lilly Q1 2024 Earnings Presentation, pages 37.38.



Other Complementary Oral Obesity Drug Classes in 
Development
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CB1 Inverse Agonists

Novo Nordisk showed impressive Phase 1 
obesity data with a CB1 inverse agonist at ADA. 
Novo is now indicating that it has modeled the 
weight loss achieved in Phase 1 and expects to 
see 15%+ weight loss with single agent 
Monlunabant at a mature time point.

With Phase 2 results expected in the second 
half of 2024 the peripherally CB1 class is indeed 
an exciting one.

Importantly, the CB1 class is orthogonal in MOA 
to GLP-1 agonism suggesting that one could 
combine the two.

Companies developing oral CB1ʠs that are near 
the clinic include Corbus Discovery. 
BioNanoSim, Tetra and Agentix. Both Skye and 
Amgen are developing biologics.

We are watching developments in the peripheral 
CB1 inverse agonist space with high interest.

Apelin Agonists

Apelin agonists control weight by interacting 
with the apelin receptor (APJ), which is involved 
in various physiological processes, including 
the regulation of energy metabolism, appetite, 
and insulin sensitivity. Apelin can increase 
energy expenditure by enhancing the activity of 
brown adipose tissue (BAT), which is 
responsible for thermogenesis (heat 
production). This process burns calories and 
helps in reducing body fat. Further, Apelin can 
reduce appetite and promote the breakdown of 
fats while reducing the synthesis of new fats. 
This helps in lowering fat accumulation in the 
body while not impacting muscle. BioAgeʠs 
Azelaprag, an apelin agonist, prevented muscle 
atrophy and promoted muscle protein synthesis 
in older adults under bed rest in a Phase 1 
study. Excitement was high regarding this 
ʢexercise in a pillʣ molecule at ADA this year. 
Also promising is Structureʠs apelin agonist.

Mitochondrial Uncouplers

Small molecule mitochondrial protonophore 
uncouplers result in increased nutrient 
oxidation to produce a given amount of ATP. The 
mitochondrial uncoupler 2,4-dinitrophenol 
(DNP) generates dramatic and reliable weight-
loss effects in humans without changes in food 
intake but is not considered safe. 

This MOA is also orthogonal to GLP-1s, Apelins 
and CB1s.

Rivus is in Phase 2 studies for obesity with HU6, 
a mitochondrial uncoupler. Initial data are 
promising but need to be confirmed. 

OrsoBio has just entered the clinic in this area 
with TLC-6740. Recent data from TLC-6740 
presented at ADA were promising showing some 
effect on weight with a lack of show-stopping 
adverse events.

In the same sense that we are seeing incretin protein companies developing duals and triple combos, it should be possible to combine 
multiple active agents to create a particularly effective oral anti-obesity medication. For example, both Vivusʠ Qsymia® and Curraxʠs 
Contrave®  combine known active agents. 



Lillyʠs SURMOUNT-MMO Data for Tirzepatide
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Novo Nordiskʠs SELECT study followed over 
17,600 people from 41 countries between 2018 
and 2021 to see if semaglutide reduced the 
risk of heart attack, or heart-related death in 
the obese and overweight. 

The SELECT study showed a 15% reduction in 
the risk of death from cardiac cause and a 20% 
reduction of risk of death from any cause.

As seen at left, Lilly has fully enrolled the 
SURMOUNT-MMO study with 15,374 subjects. 

Because tirzepatide leads to deeper weight 
loss than Semaglutide the results of this study 
should be stunning in illustrating benefits 
from weight loss across a number of diseases. 

These data will help to impact reimbursement 
for tirzepatide and future weight loss agents to 
come.

https://clinicaltrials.gov/study/NCT05556512

