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Executive Summary

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

Since last July, the obesity drug field has exploded with innovation, interest and activity. We apologize to the impatient agler 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:

Ve

A

While the 2023 ADA and EASD meetings featured a series of A
practice-changing revelations about the power of triple incretin

agonists, orals and small
more incremental disclosures. Recently released EASD abstracts

are also incremental in nature. A

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.

No v €ggaSemaamylin/GLP-1 dwual agoni st)
retatrutide (triple agonist) appear likely to replace semaglutide
and tirzepatide as the market leaders.

A mg e Nafiside(GIP antagonist/GLPL agonist) has high
potential to disrupt this
of obesity drug titans.

an

A

upco/éni

We are modeling 30% average weight loss in obese persons at one
year with MariTide. For a 256pound person that corresponds to
dropping 75 pounds. This result matches the benefit seen with
bariatric surgery.

MariTide has demonstrated the best 12week efficacy seen in an
obesity drug thus far and we await Phase 2 data from Amgen later

mo | e c uthieyear. GiP hntagonigmehas ngimberAfidemorfsteated berrefésd

including reductions in fat deposits and inflammation.

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 12weeks treatment and, remarkably, has
got yet;fqund g;sd‘rgaximum tolerated dose.

Also, we have seen encouraging data emerging from the GIP/GLP
agonist in development by HerculesHengrui(HRS9531) and Gan
& Leeds GZR18.

Akegy devklopment hKsanvalvedvhe rece@ sudcess of nayliz b a t
agoni sts, most petelinadé. Ths dzgapdearsn d d ¢
to be well tolerated and could be quite commercially impressive

given that 30% of GLPL users drop off within a month, presumably
because they candt tolerate the


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

Executive Summary (continued)

A Also of high interest are GIP monotherapy antagonists. The Ongoing Consumerization of the Obesity Market of Profound Importance to
leading contender today isA n t aAJ-1687 but others are U.S. Pharmaceutical Industry
in the hunt. Preclinical data point to a market very similar A An important development is the unfolding consumerization of obesity
than that for amylin agonists. There are obvious drug buying with the proliferation of online telehealth services selling
combination possibilities such as making an amylin compounded semaglutide.

agonist/GIP antagonist to rival GLPL monotherapy or < _ : . L : .
triples like retatrutide. A Consumer interest in managing weight is extraordinary and fascination

. _ withGLR1 ds i s off the charts today. C
A Another key development involves oral small molecule wallets and buying obesity drugs directly. Hundreds of thousands have

incretin opt i oroslipmuor $tructuse L i | |y hgeady done so. Soon, the numbers will be millions.

Ther ap e ut-1280sBfcadzStBeRe drugs work well A L o
and are much less costly to make than peptides it is likely Consumerization has profound implications for the future of the

that orals will take meaningful market share in time pharmaceutical industry as did the shift of the television and record
. business to online streaming servi

A Further, there are multiple oral small molecule competitors think that this consumerization genie can be put back in the bottle.

in emerging classes such as CB1 receptor inverse agonists, < . : .
mitochondrial uncouplers, apelin agonists, NLRP3 A The postWWII period in the U.S. has involved a gradual shift from a

inhibitors and MASP inhibitors. Some of these are going to private-pay pharma market to one mediated by payors. With rising co
e airel el (5 cairl el it sral] ralEei e 1 pays, opaque rebates/refunding and fiscal pressure on governments, it

agonists to create an even more effective polypil. appears likely that more consumers will pay for their obesity

. _ medications out of pocket. _
A For now, we dondt think thatAsmaII moLe_(ﬁuIef_drufgs dl,sgllace
the injectables. Their demonstrated efficacy is good but not Recent moves by Lilly and Pfizer to offer drugs directly to patients are a

best-in-class. As in the immunology market, orals will have goodmoveand commendable. Yet, these s
their place but injectables will reign supreme. In time, of type of promqtlon t_hat o_beS|ty DTC marketers like Rédims & Hers are
course, this could change, particularly due to the ) using on services like TikTok.
astronomical capital costs associated with the A We see the consumer obesity market continuing to explode and expect
manufacture of todayds pepti de thhtrout-gfgpocket spend could eventually exceed $100 billionH far

more than is spent today on aesthetic products like BotoR.



Executive Summary (continued)

Lack of Reimbursement for Obesity Drugs Misaligned with Emerging
Views of Food Addiction and Benefits to Society of Weight
Management

A Conspicuously, the U.S.
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.

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

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

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

A Thepharmacoeconomicsof 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.

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

govern rﬁ‘e ul QdaydltdSé/%ryrpanlar for.Dempgratic Rollficiang,tq decry the price

of GLP1 agonists. These comments are naive and fail to recognize
the high capital costs that companies like Lilly and Novo are having
to bear to meet ongoing demand.

The strong selfpay 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.

Given the extraordinary interest in obesity drugs, there is an obvious
opportunity for an enterprising politician to create something like
COperation Warp SpeSlinFsdl)t hion kh alv@
governmentpayforGLR ds f or al | citizens I
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.

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)

Future Directions in the Obesity Drug Market (2035 and Beyond) A Promising emerging players in this area includeddipo Pharma

A " . and Juvena

A There are numerous opportunities to improve on current )
therapeutics including designing drugs that will conserve muscle A Arelated opportunity is to address the inflammation that
during weight loss and designing drugs that can be optimized for results from obesity. Like insulin resistance much of the harm
treatment of comorbid conditions such as fatty liver, heart failure ~ of obesity flows from associated inflammation.
and the like. A GLPR1 agonists do a good job of reducing inflammation

A We delve into where the obesity market is going in the decade indirectly but there is the possibility of employing direct anti-
after next and suggest that the payormediated market may see inflammation drugs in treating obese patients.
drug developers focus on improving their harm reduction stories. A The etiology of inflammatory obesity is wellknown and

A Impressive as the data are, for example, fronN o v GHLECT involves macrophage envelopment of adipocytes through se
study, there is potential to tell a far better story about benefits of ) called crownrlike structures.
obesity drugs by focusing in on why obesity leads to bad A Inflammatory fat is not good for you and, among other things,
outcomes. has been associated with higher risks of cardiovascular

A One key factor is insulin resistance. Only about half of obese ) disease and cancer.
persons become insulin resistant and the harm from obesity is A In the same sense that obesity causes insulin resistance but
almost entirely concentrated among these persons. not all insulin resistant persons are obese, there is ample

A Obviously, payors could require that obesity drug reimbursement evidence that inflammatory fat
be limited to persons who are insulin resistant. ~ can cause the same harm as in the obese.

A Further, drug companies could develop drugs that are more A It appears that our society should invest more in tracking
insulin sensitizing than the current GLP1 agonists. inflammation, especially inflammatory fat deposits, and

address it H including with GLR1 agonists.

>

We identify a series of emerging drug classes that could be . _ _ _ _
pursued as joint weight loss / insulin sensitizers. A There is obvious potential to expand the obesity market by

creating pharmaceuticals thattarget the specific harms caused
by obesity and then marketing these with a precision approach. ©



Executive Summary (continued)

Weight Rebound After Cessation of GL-R Agonists a Top Priority

A

We also |l ook at the true
H can we prevent weight rebound after cessation of current
treatments?

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.

Consumers are focused on posGLP1 weight rebound and
would be highly interested in strategies to manage it.

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

There are multiple potential future scenarios in this regard
including drugs that are given infrequently (say once a year), A
maintenance drugs that are less expensive and have less
adverse effectsthan GLRL ds o r , I deal |l vy,
gi ven onl yansdiocnee dz Gaopnper oac hes) .

Today, Fratyl is working on a gene therapy that would
provide long-term GLP1 agonism. This is interesting but
quite early in its development.

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 longterm weight loss seen
with bariatric surgery.

A

Choly (¢

Weight Regain Rapid After Cessation of Semaglutide

Mean percent change in body weight during the entire
trial (weeks 0-68; observed in-trial data)

ol ogy

n

Switched to placebo

Change in body weight, %

. 3 Continued semaglutice
L2
18 b ? ,g ?

0 4 8 12 16 20 24 28 16 44 52 60 68 68

Time since start of run-in, wk

We look at sevenroot causetheories: (a) obesity is fixedHit happens and a
homeostatic setpoint that will frustrate all efforts at change, (b) obesity is

d T9h&i€ and dhéwWouldnibdt lik&yeneed 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 doesndt
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.

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. 7
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ADA Presentations / EASD Abstracts

A number of promising emerging agents were also
Last yeards ADA featured stunning dafhaSeWsSEed 2§ | ADHs! RehkBedrBei 4k’

22% placebo-adjusted weight loss (58 pounds) at 48 weeks. This was INHBE. INHBE knockdown may potentially lead to a
accompanied by similarly impressive data fromorforglipron, an oral incretin suppression in body weight gain, loss of fat mass, and
drug. preservation of lean mass. Arrowhead plans to enter the

clinic in late 2024 to begin clinical studies of this agent.
This was one of the most exciting professional meetings we had seen. In

contrast, this yeards ADA was morte n?Yemnipresting pogier was {foaQrsoBiguvijeh shangthag ¢ t a |

most importantly the reduction in sleep apnea associated with use of late-breaking poster which showed that TL&740, a
tirzepatide. But there were no practicechanging clinical data on the obesity mitochondrial protonophore, was relatively safe and able to
front. oxidize fat in a Phase 1a study. Also, of interest, was

Al d e yiscasdian of recent preclinical data in obesity of

That is, the clinical data released in the obesity area was for agents that did not & RASP modulator in conjunction with an Investor
beat agents already in development or clinical use in terms of either efficacy or Roundtable held the day before the ADA conference began.

safety. Other interesting presentations and posters were shared by
Adocia, Borui, Hanmi, Hansoh, Highfield, InventageLab,
Altimmune released 48week data forPemvidutide, a GLP1/Glucagon dual NeuroBg Progen QL,ScholarRockand Sun Pharma.

receptor agonist, in development for obesity. Four Chinese companies released _
data at ADA on weight loss associated with incretin drugs. These companies ~ EASD Abstracts for September were posted online on July 1
were Hengrui(now Hercules), Gan & LeeSciWindand Brightgene. Perhapsthe P Ut most abstracts havendt apj
most impressive new data released were from Hercules. Their agent, HRS9531, garly.
dual GLR1/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 QL Pharma of China posted strong data for a GilPagonist
not as good as has r ec e n388(IPIGEPDual)s h o HAWING F12% wegpt jpgs gidnaxdgse at lweeks.
Innovent showed off mazdutide results at 48-weeks but
Zeal andds d-acting anfyln agorast, geteelintide were quite most of this had been shared before. Lilly is sharing very

important because they was not coupled with a GLR agonist. Nausea was interesting cardiac biomarker data on what happens with
infrequent with this agent. retatrutide in long-run treatment.



Orlando Convention Center, Site of ADA
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Percent change in body weight
(95% C1)

Charnge in hsCRP conoentration
at wk 52 (%% CI) — mg/d

Charge in sleep apriea-specific
hypoxic burden atwk 52
(55%.C1) — % min fhr

Change n systolc blood pres-
sure at wk 48 (55% CH —
mm Hg

Additional secondary end
point]

| Change in diastolic blood pres-

Figure 1. Change In AMI and Body Weight.
The change in the apnea—hypopnea index [AH, the number of apneas and hypopness dunieng an howr of slesp) (Panels A and B) and
body weight (Prnels € and D) from baseline to weak 52 for 1risl 1 and trial 2 are shown according to the weeks since rindemization, de-
1ived from a mexed-model forrepeatod-measures nmlm far Ihoamcxy estmand, and no expliot imputations ware performed for
missing data. Week 52 for the d are 2450 shown. For the egimen estmand. missing data
#t week 52 dus to d 2000, dlu at week 52 from participants in the ticzepatide om’ placebo wrowp who com-
lelhtsw‘ypanun‘MnMSZahuMdebdﬁ pant having ar Zation in v
1ou, 0¢ missing data ot baseline were d to be ng at rand Mwﬂmpu&dm!hdwunofmhpklmpmnmﬁvmh
umﬂrﬁlm&lodmmnmgdnnatndszwu idered to be not missng st r , and a placabe-b Hiple imputs-
tion method was mmans are shown unless otherwise nohd Ibers lndlm- 95% canfidance interval.

P

sure atwk 48 (5% C1n —
mmiHg

Tirzepatide
Ne114

253 (-293 to-212)

507 (-623t6-391)
70 (61.2)

48 (42.2)
-17.7 {-190t0-16.3)

-14¢-17w-11)

952 (-100.210 ~87.2) -251 (44310 -59)

-85 {-115to-1.5)

49 {-6410-35)

Teiad 1

N«120

-53(-9.410-11)

-30 {16910 10.9)
23 (19.0)

19 (15.9)
-16 (-2910-0.2)

-07 -1.110-03)

~18(-39t002)

21 (-3.610-0.6)

Estimated Treatment
Difference or Relative
Risk (95% CIy T

~N0[(-253t0-142)

-47.7 (-65.810-29.6)
313 (211651)

29(18148)
-16.1 (-18.0t0-142)
0.7 (-).2t0-0.2)

-70.1 (~90.9 to -49.3)

76(-105t0-4.8)

-2.8(-5.0t0-0.7)

| Table 2, Muqudﬂqkonduyt.d'dmmnhhldupﬁlhmwm kﬁmd.'

Tirzepatide
N«120

-20.3 (-33.210 -254)

-58.7 (-69.1 to—48.4)
86 (724

60 (50.2)
-19.6{-21010-18.2)
-14 -1.6t0-11)

~103.0 (-110.3 to -95.6)

16+971-5§

33 (4.7%0-19)

Tlil 2

Phacebo
N« 115

-55(-9.9t0-12)

-25(-16.21011.2)
7 {233)

16 (14.3)
~21(-38t0-0.9)
03 (08100

417 (-63.9t0-19.5)

-3.9(-63tc-16)

-2.2(-3810-06)

Estimated Trestrment
Difference or Relative
fisk (95%.C ¢

-238(-296 w-179)

-56.2 {737 10 -387)
31 (21t048)

3.3(20t65.4)
-17.3 (193 1-153)
“10f16t0-0%)

613 (-84.7 to -37.9)

-37 (-6810-07)

-11§321t01.0)

intrial 2 (P=002)

1 The confidence intervals for this end point have not been adjusted for multiplicity and should not be used to make inferences.

* Data are least-squares means with 95% confidence intervals or numbers and percents of patients, unless otherwise stated. Relative risks are calculated using g<omputation methods™
from logistic regression. P values for categorical end points are based on & logistic regression model. All changes are from baseline to week 52 with the exce ption of blood pressure,
whidh was change from baseline to week 48 to prevent suspension of PAP therapy in trial 2 from corfounding the assessment

1 Differences between the groups are presented as the estimated treatment difference with the exception of the week 52 categories of reduction of 250% in AMI events and AMI of <5 or
510 14 with £55 510, which are shown as relative risk. Estimated treatment difierences for the secondary end points are the differences in the least-squares mean changes, P<0.001 for
the primary and key secondary end points with the exceptions of the change in hsCRP concentration atweek 52 in trial 1 (P~ 0.00M) and the change in systolic blood pressure at week 48

Sourcehttps://www.nejm.org/doi/full/10.1056/NEJM0a2404881
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https://www.nejm.org/doi/full/10.1056/NEJMoa2404881

Tirzepatide vs. Alternative Interventions for Sleep Apnea

Reduction in Hypopnea Events / Hour (AHI) for Various
Intervention Types in Obstructive Sleep Apnea

-35%

-55%

Bariatric Surgery  Tirzepatide (52 weeks) Upper-Airway CPAP

Stimulation Device

. I

-87%

Lilly shares gained 0.5% on the news that Tirzepatide is
associated with less sleep apnea whileResmed(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 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 weekin Stat+.

Sources: (1) bariatric surgenjips://www.nature.com/articles/s4159&1-845706, (2) tirzepatidehttps://www.nejm.org/doi/full/10.1056/NEJM0a2404383) upper airway stimulation device: 12

https://www.nejm.org/doi/full/10.1056/NEJM0al308&s® (4) CPARLtps:/www.nejm.org/doi/10.1056/NEJM0al606599



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/

Hengrul/ Hercules Show 16.8% Weight Loss
at 24 Weeks HENGRUI

ADA Abstract, GCEfficacy and S&IP&ecygptooAgonistRObesSAdylisAa PNaavsesl 2D Ura li aG LdP

Author(s): LIN ZHAO, DAN ZHU, DEXUE LIU, TIANRONG PAN, DONGJI WANG, YUAN HUI, HONGWEI LING, HANQIN CAIOMEIRANG ZENG.
SUN, YIKE WANG, XIAOYING LI, Beijing, China, Nanyang, China, Hefei, China, Lianyungang, China, Xuzhou, Chinaa GhemgttainCGima

Introduction : HRS9531, a novel dual @l&hd GIP receptor agonist, has shown prominent efficacy in glycemic control and weight logslinriss
This phase 2 study evaluated the efficacy and safety of HRS9531 in obese adults without diabetes.

Methods: In this randomized, doubldind, placebecontrolled phase 2 study, 249 Chinese adults with a BMI-4028)/m2 were randomed 1:1:1:1:1
to receive oncaveekly 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 leastsquares mean percentage change in body weight from baseline at W24 wa$.4% (95% CHF7.3% t0-3.5%),-13.4% ¢

15.2% t0-11.5%),-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, reectively,
compared t0-0.1% (2.1% to 1.8%) in the placebo group (P<0.0001 for all comparisons with placebolhe proportion of participants achieving

r 5% body weight reduction was 52.0%, 88.2%, 92. 0%, 91inbweringhlond 10.
pressure, improving glycemic control, and reducing triglyceride levels. Thegeasis mean changes from baseline to W24 stoéic blood pressure
ranged from4.46 t0-8.33 mmHg in the HRS9531 groups (placébtt mmHg) and in the waist circumference ranged-fdm to12.73 cm in the
HRS9531 groups (placebb82 cm). Most adverse events (AEs) were mild or moderate in severity, and the most common Aseaat@arnraea,
decreased appetite, and vomiting, occurring primarily during dose escalation. No serious AEs were-tedatatamid no participants discontinued
treatment due to treatmesnelated AEs.

Conclusion: HRS9531 effectively reduced body weight, blood pressure, blood glucose, and triglycerides, with a favorable safedy@adiie.
support further clinical development of HRS9531 for obesity treatment.

Source: ADA 2024 Website 13



Gan & Lee Pharmaceuticals Announc
Progress on Obesity Treatments at Al @ Gan&lLee

BEIJING and BRIDGEWATER, N.J., June 22, 2024 /PRNewswBanh & Lee Pharmaceuticals (Gan & Lee, Shanghai Stock Exchange: 603087)
announced the results of the Phase 1b/2a clinical study of the Company's independently developed-tikecpgptidel (GLA)receptor

agonist, GZR18 Injection, in an obese/overweight population in China, along with the results of two other innovatiygecsnics studies in
poster presentations at the American Diabetes Associatiohl3A's 84th Scientific Sessions.

This randomized, doublaind, placebecontrolled, doseescalation Phase 1b/2a clinical study evaluated the safety, tolergtilgymacokinetics
and efficacy of GZR18 Injection in Chinese subjects with obesity/overweight after multiple administration-ereakin(@Wor brweekly
(Q2W) dosing interval. A total of 36 obese participants were enrolled in the study and randomized in a 3:1 ratio tdaszéivation 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 Chineseabesites i)
weeks of treatment, the mean weight change from baseline in the GZR18 QW group wak6.5 kg (95% CI:19.9 kg,-13.1 kg); the
placebo-adjusted mean percent weight change from baseline was18.6% (95% Cl:25.5%;11.6%). Although it was not a heachead
study, when compared to the published data on weight reduction of similar products currently available on the marketvdghRiEIscing
ability outperformed Semaglutide and duratretin receptor targeted Tirzepatide in similar study duration. Meanwhile, thewsigahchange
from baseline in the GZR18 Q2W group-&B8 kg (95% C15.4 kg;7.2 kg); the placebadjusted mean percent weight changenh baseline
was-13.5% (95% CR1.0%;6.0%).

In terms of safety, GZR18 Injection was well tolerated in obese participants. The most commonly reported adversedeveagtsréaEnent
were gastrointestinal related AEs, and all were mild to moderate in severity. This is consistent with tHeaisedetmeraps approved for the
treatment of obesity and overweight and occurred mainly in the earlyedoa&tion period. There were no serious hypoglycewaicts in this
study and no serious adverse events related to the investigational drug.

Sourcehttps://www.prnewswire.com/newseleases/garlee-pharmaceuticalannouncessignificantprogresson-new-diabetesand-obesitytreatmentsat-the-americandiabetesassociations34th-scientificsessions302179565.html 14



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

Gan & Lee Show 18.6% Weight Loss at 35 Weeks

A novel GLP-1 analog, GZR18, induced an

0 . » . . . . : . o= . ;
18.6% weight reduction in subjects with obesity Subject disposition Demographics and baseline
. - . characteristics
in a phase |b/lla trial S ey
Screening failures Characteristics GZR18 30mg  Placebo
: l _ N=31 N=26 N=9
Linong Ji', Wei Qhenz, Ruihua Dong?®, Mingxia Yuan?®, Dong Zhao®, Shuguang Pang?®, Ra“ﬁgg‘gzed Male | Female 46.2% | 53.8% 55.6% | 44.4%
Liyuan Zhao?, Jing Zhao?, Zhong-Ru Gan? I Age (years) 352+879 401 :9.92
! l Han' | Other 96.2% | 3.8%  100% |0
'Peking University People's Hospital, Begjing, China, ‘Gan & Lee Pharmaceuticals, Beijing, China; ‘Beijing GZRI\?__Sz:g? mg P‘ﬁl(i%bo Body weight (kg) 95.07 = 18.34 94.74 + 16.50
Friendship W’-"-E)"ﬂt Capital Medical University, Beijing, China; “Beljing Luhe Hospital, Capital Medical University, — - > = . - Height (cm) 167.53 + 10.52 166.72 + 7.43
Beijing, China; %Jinan Central Hospital, Jinan, China || Ddiscontinued | Ddiscontinued
N=7 N=2 BMI (kg/m?) 33.63 = 3.92 33.92 +4.29
Comp|eted Study Comp|eted Study Waist 106.83 + 12.64 104.68 + 10.50
= N=7 circumference (cm)

Results: Summary of adverse events

Results: GZR18 induced an 18.6% weight reduction

« Mos! AEs were Gastrointestinal related, mild to moderate in severity, mainly occurred in early dose-
escalation period

A 59 y B - 0 « One SAE of appendicitis for GZR18 30 mg- QW was reparted, not considered IP-related,
: ——g— o T
. Delafg 2~ — AEs, n(%) GZR18 30 mg- QW, N=16 GZR18 30 mg-Q2W, N=10  Placebo, N=9
= —
s 15 19 23 27 31 35 E = TEAE 14 (87.5) 10 (100.0) 7{77.8)
£ -5+ Weeks o= IP-relsted TEAE 9(56.3) 5 (50.0) 3(33.3)
.% = o TEAE loading to discontinuation 3(18.8) 0(0) 0(0)
2 104 s > 10 SAE 1(6.3) 01{0) 0(0)
z =2 IP-related SAE 0 (0} 0(0) 040)
2 .54 29 Death 0 (0} 0 (0) 0(0)
= g -13.5 (-21.0, -6.0) Injection site reaction 00} 0(0) 0{0)
- o Hypoglycemia TEAE 1(6.3) 1(100) 0 (0)
-20- -20- Gastrointestinal TEAE 9(56.3) 4(40.0) 3(33.3)
-18.6 (-25.5, -11.6) Nausea 9(56.3) 2 (20.0) 1{11.)
Diarrhea 7 (43.8) 4(40.0) 111
-o- Placebo -~ GZR18 30 mg-QW -o- GZR18 30 mg-Q2wW Vomiting 4(25.0) 1(10.0) 0{0)
Eructation 4(25.0) 2(20.0) 0(0)
Conatipation 0(0) 2(20.0) 2(222)

L SAZ= SH0UL AE 1P IMVesigmona roduct, e NUMDET Of Butjects whi Were [andomdes 00 MeCsed a1 Mast 1 0oss of 1O, e Nume

Source: Gan & Lee Poster Presentation, ADA 2024
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PEMVIDUTIDE, A GLP-1/GLUCAGON DU
AGONIST, IN SUBJECTS WITH OVEF
OBESITY: A 48-WEEK, PLAC
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altimmune | NASDAQ:ALT

Weight Loss of 15.6% Achieved at Week 48 on 2.4 mg

FEAN WEIGHT LOSS OF 322 LBS AND MAXIMAL WEIGHT LOSS OF 87.1L8S

Relative Weight Loss (%) Relative Weight Loss (%)
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Sourcehttps://ir.altimmune.com/statiefiles/912ee92470543549c7bfc6a533e62e5

3%1 randomized

and desed

m rRemvidugdeShows 15.6% Weight Loss al\MBs

DISPOSITION OF SUBJECTS

I

o N g N { R - - N
Placebo Pemvidutide 1.2 mg Pemvidutice 1.8 mg Pemvidulide 2.4 mg
NTEF D00 RCC ST RO H-331C0.7%5] M IS
\ s " 7 - ! 7
g I h l N l
St xoaly Candnit <hily Cemazd sludy
ce oty sy Rl ey g sy iy
{Lhb ) Rl 0 Rt K R CN=ER RS ENG
N N >
| ] I
' N s R —_ - ™
Cophcd sty Comsdoe sludy femu el sty Crndnimt =linty
N=GD (51 6% NSTEITT % W e N 10 Ve
- J \ s . 7
I 74.1% ol subjecls receiving pemvidulide completlec [he sludy

8

OVERVIEW OF ADVERSE EVENTS (AEs)

Treatment
(N=97) (N=88) (N=09) (N=87)
SAEs related to study drug N (%) 0(0.0%) 0(0.0%) 0(0.0%) 1 {1.0%)
" Atz leading to study drug discontinuation
All AES leading to discontinuation N (%) 6(6.2%) 5 (5.1%) 19 (19.2%) 14 (18 6%)
Diug-related AEs leading to discontinuation N (%) 2(2.1%) 4 (4 1%) 16 (16.2%) 15 (16 5%)
Gastrointestinal (GI) ARs—malnly mild to moderate
ENdusen- ———————————— T — N (%) 11 (11.3%) 20 (25.0%) 50 (09.6%) 50 (51.6%)
Vomiting N (%) 3(9,1%) 6 (6.1%) 20 (27 3%:) 21 (27.8%)
Diarthea N (%) 5 (5.2%) 8 (8.2%) 10 (10.1%) 18 (18 6%)
Constipation N (%) 8 (.2%) 17 (17 3%) 13 (13.1%) 22 (22.7%)
vA!a of ép-clal Interest (AESI) N (%) 0 ko 0%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Major Adverse Cardinc Evants (MACE) N (%) 0(0.0%) 0(0.0%}) 0(00%) 0(0.0%)
Car;!luciAls including arrhythmias NA(“/u |Hm 5(3.1%) 4#:‘-1 0%) 3 (3.1%)

+  Only 1 drug-related SAE of vomiting
« No AES| or MACE events
+ Noimbalances in cardiac AEs across treatment groups

18
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SciWindData for Oratcnoglutidg GLP1r Agonist)

Phase 1 topline safety, efficacy, and pharmacokinetics of oral ecnoglutide

1871-LB
ADA 2024 Zhiyi Zhu', Yao Li', Wanjun Guo', Qing Zheng', Jianhui Deng’, Eric Adegbite?, Stephen Ross?, Libnir Telusca?, Catherine L. Jones?, Marfijn Fenaux?, Susan Xu2, Mohammed K. Junaidi2
"Hangzhou Sciwind Biosciences, Hangzhou, China 2Sciwind Biosciences, San Ramon, USA

( BACKGROUND \ P RESULTS \ /-'Body weight change from baseline at Weeks 2 and 6 \

Ecnoglutide is a cAMP-biased, long-acting GLP-1 receptor agonist
being developed for the treatment of type 2 diabetes meliitus and
obesity. Oral ecnoglutide (XWO004) is formulated with an

Subject disposition

absorption enhancer, PNAC (T2026)
. Placebo “v"»eT“o- NA

The objective of this study was to evaluate the safety and Ot emmgidte E fhes - s LA,
tolerability. pharmacokinetics, and efficacy of oral ecnoglutide in o B Cobort 1 F— 7 mg ance daly NA
healthy and ovenweight/obese adults. T | ob— rerno Catort 2 ;:ew = 15 mg once dally NA

; Eragiad Cabort 3 e 30 mg ance daly —— NA

e Memn (S0}
METHODS
We conducted a randomized, double-blind, placebo-controlled Placebo e A :‘aslfvw'
Phase 1 study in healthy (Cohorts 1 to 3) and healthy obese T 5 B
Cotend Mesn (501 30 mg once dady 481743 BB QMT)

(Cohort 4) adults at a single site in Australia. The study enrolled
43 healthy (Cohorts 1-3) and 15 healthy obese (Cohort 4)
participants. Participants were randomized to receive placebo,
T2026, or oral ecnoglutide as once-daily oral tablets. In Cohorts 1-
3, target doses were 7 mg, 15 mg, or 30 mg oral ecnoglutide once
daily for 2 weeks (15 days); in Cohort 4 the target dose was 30
mg oral ecnoglutide once daily for 6 weeks (44 days). Treatment
periods included gradual dose escalation to the target doses
Safety, tolerability, pharmacokinetics, and changes in mean body
weight from baseline were evaluated. The results of Cohorts 1 to
4 are presented, the study Is ongoing to evaluate additional
dosing schemes.

wekhe
\basdre (%)

— CONCLUSIONS

Study design I
18 24 30 38 47 42 M W
(5 [ 2me T o ee® ey « Oral ecnoglutide was generally safe and well tolerated and
T022 | resulted in pronounced weight loss after 6 weeks of dosing
1022 | Zmo 7mg 15mg ---e eady state * Higher incidence of AEs in Cohort 3 was attributed to the higher
& [7mp “M-_'_‘ o At baseline, participants had a mean BMI of 25.8 to 26.1 kg/m? starting dose of 7 mg
1022 bdesubs (Cohorts 1 to 3) and 32.9 kg/m? (Cohort 4). At end of treatment, » Adaily dose of 15 or 30 mg oral ecnoglutide matched or
1:?1‘2 [2mq 7me wma_----o : '::” S participants in Cohorts 1 to 3 receiving up to 7, 15, or 30 mg QD exceeded the exposure of weekly subcutaneous GLP-1 analogs
— — 1emgRy oral ecnoglutide for 2 weeks had body weight change from + Oral ecnoglutide has a potential to be a best-in-class oral GLP-1
Yoo g baseline of -3.63%, -3.38%, and -6.55%, respectively vs -0.85% receptor aganist
g é ) ) ‘ for placebo. Participants in Cohort 4 receiving up to 30 mg QD for
3 - 7 me). 2 6 weeks had a body weight reduction of -6.76% vs -0.85% for FINANCIAL DISCLOSURES
subyecss necewing aciive (n=10 2} ond e {1r=2). Dotied fne. folc 8 20 28 1 placebo. 2 Zhw, Y. Li, W. Gua, Q. Zheng, J. Deng, E Ad 3. Roes, L. Telusca, C. L
\ ,/‘ -\. Tirre: (hours) 2o % sising }“J \-; /v .\\ Jones, M, Fersux, S. Xu, LK f yee : ces P,

Source: ADA 2024 Website



Sun Pharma Data for Utreglutide (&lLAYgonist) in Obesity

* Randomized, double-blind, single-center, placebo-controlled, Phase 1, multiple ascending-dose study to evaluate the
safety, tolerability, PK, and PD of GLO034,

+ Healthy males 18 to 40 years of age with a BMI =228 kg/m’ were eligible,

Safety, tolerability, and metabolic effects of once-
weekly GL0O034 (utreglutide) in individuals with
obesity — A multiple ascending dose study

Body weight reduction from baseline

ightonDay 29& 43

I -

Basslire W (k)

Change n BW (k)

o0

70

i =
05424

680 =1 9001
15301, 2000% 1 pg
=%
1262122

37223

46+15

D25 D43

= Participants treated with all doses of GL0034 experienced a significant reduction from baseline in body weight

at Day 29 that was sustained through Day 43 in cohort 2

= A reduction of body weight by 1 kg and 0.9 kg per mg dose at four weeks on Day 29,

i Screening, randomization and treatment

Healthy mwn 18 to 40
yoars of age

BMI 228 kg/m?

Hhale «7.2%

Py
0GTT
(Day -1)

\7 Al

PN
Baseline/dosing
AE assessment

(Visit 1 through EoS)

Wt VAL Wiy inans inclime; Fal, el f g LINAT e, (lyeatadt Bammnighonleg UL harmasnibynares

Follow-up (4 weeks)

oGTT
Liplds mw BW HbAle
Leptin |
| |
[ |
i |
| |
1
F 3 A A A
0 PO PO PD
(Oay 23) (Day 29) (Day 43)  (Day 50/E0S)

J

summaryot Al Paabe  coow  amx | |

Summary of AEs Placobo GLOO3A GLOO3
1«S80 g 1 = 00 g
@ & ",':'_""'“ 1%1520jig. 12 2000 ¢
| 2 ey
|TEAES 6{100) 3100}
|_Melsted to 5 (833 S (100}
Leading to dscontinuation ) 0 O [0
|SAE 0 0.0} 1031)
_Ralsted to trestment o@ 010} 1in
| Londing to dacontinuation 010) 0 10) 010y
| Sevarnty (TEAES)
5183.3) $484.9) L )
JisL N LU K (s 'CI
a) 0 ju} 1111}
0P ©i66T) 5 {100} _
3 1778 S 1100}
£166.7) _515546)
AR 1 (48}
33331 1(22.9)

» The most frequent AEs were gastrointestinal consistent with incretin-class
* One individual with a Gl related serious AE of cohort 2, rapidly recovered upon treatment
with i. v. rehydration.
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HansohData for H20094 in T2DM, GLBPGIP Agonist

The Phase 2 diabetes data for this GLP1/GIP drug candidate show that-2@094: (1) was welttolerated with zero discontinuations or dose adjustments, and no dose

wk4, 7.1% in HV at wk4).

correlation for AEs; (2) dosedependent and statistically significant (incl stat sig against semaglutide) reductions in glucoseand body weight (4.8% in Ph2 diabetics at

" 733-P

Safety and Efficacy of HS-20094 in Patients with Type 2 Diabetes: A Randomized, Double-blind, Placebo-controlled, Phase 2 Study
Lin Liy*. Xiaoxia Sh*, Zhifeng Cheng®, Weihong Song®, Zhongjing Wang®, Fei He®, Yimin Cu', Junging Zhang'*
'Peking University First Hospital, China “The first Affifiated Hospital of Nanyang Medical College, China *Fourth Affiliated Hospital of Harbin Medical University, China
“Chenzhou First People's Hospital, China *The Central Hospital of Wuhan. China *Taizhou Municipal Hospital, China

F 1. Study Desi \ e PK Profil PD (Weight L. )

igure . Stu esign = rofile el 0ss
FINANCIAL DISCLOSURES HS-20094/Placebo § mg group » The median T, was between 16 h and 24 h. » Mean body weight reduced in a dose-dependent manner in
p - Theauthors declare no conflict of interest. e | 7 - The geometric mean of t,,, was estimated to be between 142 h " the HS-20094 dose groups, with up to 4.8 % of weight loss in

BACKGROUND

Increasing evidence indicates that a dual Glucagon-like peptide
1 (GLP-1) /glucose-dependent insulinotropic polypeptide (GIP)
receptor agonist can achieve synergefic effects on glycemic
control and body weight loss by regulating both GLP-1 and GIP
receptors 2.

- HS-20094, a novel long-acting dual GLP-1/GIP receptor

agonist, was found to be well tolerated, with a 4-week weight

loss up to 7.12% from baseline at doses up to 15 mg per week

in Chinese healthy subjects in a phase 1 study 3.

OBJECTIVE

In this phase 2 study, we further explored the safety,

pharmacokinetics (PK), and pharmacodynamics (PD) of HS-

20094 in patients with type 2 diabetes mellitus (T2DM).
METHODS AND MATERIAL

This was a randomized, double-blind, placebo-controlled, active

referenced trial (NCT06118008).

Patients with T2DM (HbAlc 270% to <10.0%) . poorly

controlled with diet and exercise alone or with stable metformin,

were enrolled and randomized at 4:1:1 to double-blind HS-

20094 (5 mg, 10 mg or 15 mg), placebo and open-label

semaglutide (1.0 mg) once-weekly with rapid titration methods

(Figure 1).

The primary endpoint was the safety of HS-20094.

Source: ADA 2024 Website

| HS-20094/Placebo 10 mg group

Screening !
| HS-20094/Placebo 15 mg group FoNow-Lp
Semaglutide group (pooled)
DA4 D1 D8 D15 022 D29 057

SUMMARY OR RESULTS

Participants

« Demographic characteristics of 54 randomized patients,
including age, FBG, HbA1C, and BMI, were generally balanced
among treatment groups.

Safety

» Most (98%) adverse events (AEs) reported were mild or
moderate. The most common AEs were gastrointestinal AEs,
with no apparent dose-dependency observed (Table 1).

= No drug-related serious AEs, no AEs leading to discontinuation,
no death, and no severe hypoglycemia events were reported.

Table 1. Major Gastrointestinal Adverse Events.

HS- S Semaglutide
20094 20094 1.0mg
10mg 15mg (pooled)

N 9 12 12 12 9

Total Gl AEs, n (%) 0 3(25.0) 7(58.3) 4(333) 4(444)
g@g";ﬂ"’xy (%) 0 2(167) 2(167) 2(167) 3(33.3)
Nausea, n (%) 0 1(83) 2(167) 1(8.3) 1(11.1)
Diarrhea, n (%) 0 1(8.3) 1(83) 2(167) 2(222)
Vomiting, n (%) 0 1(8.3) 0 0 1(11.1)

Gl AEs: gastrointestinal adverse events.

and 168 h.

» Exposure (C.., and AUC) increased along with the dose within
the range of 5-15 mg.
PD (Blood Glucose Lowering)

.+ OGTT Glucose AUCy 4, on Day 23 was significantly decreased

with HS-20094 compared with placebo, in a dose-dependent

manner. HS-20094 15 mg showed statistically greater reduction '

than semaglutide 1.0 mg (Figure 2).
= A significant decrease in HbAlc was observed on Day 29 in all
HS-20094 dose groups and semaglutide group compared to
placebo (Figure 3).
Figure 2. OGTT Glucose AUC,,, Change on Day 23

g
)

OGTT: Oral Glucose Tolerance Test; AUC: Area Under the ROC curve

Figure 3. HbA;, Change on Day 29

Fiaceto Serughade
trooseds Toooed)
10

* p<0.05; ™ p<0.01:""* p<0.001 va. Placebo. ¢ p<0.05 v Semagluside.

hame S0M Db MeONLSM = SE

the 15 mg group.

» The change from baseline was statistically greater with HS-
20094 15 mg compared with semaglutide 1.0 mg (p=0.0024,
Figure 4 )

Figure 4. Body Weight Change on Day 29

Serarguten
o p

10m 1 (pachost
wide

44
** p<0.01;"** p<0.001 vs. Placebo. # p<0.01 vs. Semaglutide.

CONCLUSION OR DiscussioN
- HS-20094 was well-tolerated in patients with T2DM.
- HS-20094 had favorable PK profile, and effectively reduced
glucose and body weight in a dose-dependent manner.
« These findings support further development of HS-20094 as a
potential treatment for T2DM and obesity.

REFERENCES
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QL Pharma Data for ZT002 (&lLAgonist) in Obesity

147. ZT002, a novel ultra long-acting GLP-1 receptor agonist in adults with overweight or obesity: a randomised, placebo-controlled, multiple ascending dose phase 1c study
L. Ji', H. Zhou?, X. LiZ, X. Xu®, A. Wong?, Y. Zu?, X. Song?, Y. Zhang?, S. Lin?, X. Zhang?, Y. Zhang?;

@ Department of Endocrinology and Metabolism, Peking University People’s Hospital, Beijing, China, ZClinical Trial Research Center, The First Affiliated Hospital of Bengbu Medical University, Benbu, China,
3Beijing QL Biopharmaceutical Co., Ltd., Beijing, China. @ 11:15 AM-11:30 AM @ 15m

Background and aims ZT002 is a novel ultra longacting glucagonike peptide-1 receptor agonist (GLARA) (t1/2: ~13 days) that is being
developed for weight management with monthly subcutaneous administration. We aimed to examine the safety, tolerability, pharatokinetics,
and pharmacodynamics of ZT002 in adults with overweight or obesity.

Materials and methods: A phase 1c, randomized, placebecontrolled, double-blind, multiple ascending dose study was conducted in adults

wi th over wei gh t-massdrdiex [BNI] <B2kg/m2) acdoypanied by atleastoneemor bi di ty or obesity (28
kg/m2). This is a 1214 week multiple ascending dose study comprised of 2 cohorts, and in each cohort, eligible participants werrandomly

assigned (10:4) to biweekly subcutaneous ZT002 (40 or 80 mg) or matched placebo. In each cohort, the dose of ZT002 was edealan 2-week
intervals to the desired dose over 46 weeks, participants were treated at the target dose for 10 weeks, and then followed up f@d 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 drfeek treatment
period, ZT002 was generally well tolerated without any treatmentelated discontinuations or drug-related severe adverse eventsThe most
frequent side effects reported were gastrointestinal disorders (nausea, vomiting, diarrhea) and decreased appetite, which wemostly mild to
moderate in severity. The exposure at steady state was dose proportional to ZT002 doselsie 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 wasl3.1% (SE 1.7) for participants receiving ZT002 in the 80 mg cohort afid8% (1.3) for
participants receiving placebo. Additionally, compared with placebo, ZT002 achieved more profound reductions in waist circurafence.
Cardiometabolic risk factors improved in all treatment groups.

Source: 681 Annual Meeting, European Association for the Study of Diabetes, Conference Website.
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InnoventMazdutide(GLP1/GCCR Agonist) Data in Obesity

149. Efficacy and safety of mazdutide in Chinese participants with overweight or obesity (GLORY-1)
L. Ji', H. Jiang? H. Li®, J. Tian®, D. Liu®, Y. Zhao®, W. Qiv’, Y. Bi8, J. Gu®, Z. Liu®, H. Deng®, Y. Wang®?, L. Li%, L. Qian®, The GLORY-1 Investigators;
'Peking University People's Hospital, Beijing, China, ZThe First Affiliated Hospital and Clinical Medicine College, Henan University of Science and Technology, Luoyang, China, 3Zibo Municipal Hospital, Zibo,
China, *Luoyang Third People’s Hospital, Luoyang, China, >Nanyang Medical College First Hospital, Nanyang, China, °Shenyang Fifth Peoples Hospital, Shenyang, China, “Huzhou Central Hospital, Huzhou,
China, #Nanjing Drum Tower Hospital, Nanjing, China, ®Innovent Biologics, Inc, Suzhou, China. @ 11:45 AM-12:200PM @ 15m @ i

© Presentation

| details

Background and aims The onceweekly glucagon like peptidel and glucagon receptor
dual agonist mazdutide showed robust weight reduction and improvement on multiple

Table 1. Body weight and waist circumference endpoints

cardiometabolic risk factors in phase 2 studies. GLORY is a randomized, double Masdutide d g Mardutide 6 mg 2l
blind, placebo-controlled, 48-week phase 3 trial that evaluated the efficacy and safety i) o=y L i
of mazdutide in Chinese adults with Overweight or ObeSity. Percentage change from baseline in weaght at week 32, % 10.97 (0.473) 13.38 (0.482) 0.24(0.469)
Treatment difference versus placebo * 10,72 (-12.21,9.23) 13, 14(- 1464, -11.64)
Materials and methods: We assigned 610 Chinese adul {8 Wi ERaa g =2 yigl g Fm2tor—"t o4
. . - . . . Percentage changs from baselime m body wc ;.hi ol week 48, % 205(0.572) 14.84 (1.582) 0.47(0.564)
kg/m2 and at least one weightrelated comorbidity, in a 1:1:1 ratio to receive once S ———— e
weekly, subcutaneousmazdutide 4 mg, mazdutide 6 mg or placebo for 48 weeks. e s S - ~ 3
Percentage achioving weight re >10% at wock 48, % * 552 79 29
Results: At baseline, mean body weight was 87.2 kg and mean BMI was 31.1 kg/m2. ,:C,:: ac::::: m;:: :;::Z: .:i,nﬂ::m; : %e 370 Uo . =
Percentage Change from baseline in WEight was Signiﬁcantly greater witazdutide 4 Change from basaline in waist circumference at week 48, em =9 48 (0.447) 10.96 (0.154) 148 (0.440)
mg and 6 mg than with placebo at week 32 and 48. Compared with placebov I'reatment difference versus placcbo * -8.00 (-939,-6.61) -9.48 (-10.88, -8.08)
significantly more participants in mazdutidegr oups achi eved wei g hot nclc[z@nrdmﬂn@‘utttlhunﬂlﬂxhaquncbd%wlﬁ Tiean (57 5%CT) for trestment difference
we e k 32 ! ~ S %’ ~ 10% an d ~ 15% at we e k 48 t ]ﬁ;b;: nge ”mm tcmga“ \;;?:F:x“:r“ :.:f?mff hv\:":: :.:r;:an &aléwpluglr nhgmg QOH lnmrulcd du!th an g €
waist circumference was significantly greater iimazdutide groups than in the placebo
group (Table 1). Furthermoranazdutide (4 mg and 6 mg combined) demonstrated
superiority versus placebo on change from baseline to week 48 in systolic blood
pressure (estimated treatment difference ¢6.75 [ 95%CI ¢8.57, ©“4.94]1), triglyc
(¢0.52 [0.66, ¢“0.39]), total chol esterol (¢0.45 [“0.57, ¢©0.34]), LDL chol este
[¢“0.40, ¢©0.23]), serum wuric acid (¢50.75 [“61.77, ©39.74]) and al anine
aminotransferase (¢120.00 [©“23.19, ¢6.80]) (P<0.0001 for all comparison). The n

frequently reported treatmentemergent adverse events were gastrointestinal, mostly

mild to moderate in severity. Source: 68 Annual Meeting, European Association for the Study of Diabetes, Conference W%gsite.



Cytoki(IL.-22) PreClinicaWWeight Loss Data on Top of &LRgonist

156. Lipidated interleukin-22 reduces body weight through reduced food intake and increased fecal energy loss in a complementary manner to GLP-1 receptor agonists
M. van de Bunt’, D. HaR?, M. RohmZ, A. Kjolbye', R. Jorgensen’;
|Cytoki Pharma, Seborg, Denmark, 2Helmholtz Center Munich, Neuherberg, Germany. @ 12:00 PM-12:15PM @ 15m

Background and aims The atypical cytokine interleukin22 (IL.-22), which acts on epithelial cells, has shown promise as a novel treatment option tht would improve
long-term outcomes for patients with obesity and diabetes. Here we demonstrate the mode of action underlying the body weight redtion of a long-acting lipidated IL-
22 agonist and its combination potential with existing weight loss therapies.

Materials and methods: The effect oflipidated IL-22 on obesity at 2 dose levels was investigated in two dietnduced obese (DIO) models one at thermoneutrality to
characterisethe mode of action underlying the weight loss effect, and one at standard conditions to determine the combination potential wh a GLPL receptor agonist.

Results: Lipidated 1L-22 and 30 nmol/kg semaglutide dosed for 5 weeks in DIO mice led to significantly greater reduction in body weightl8.9% ard -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 egha combination of
semaglutide and lipidated IL-22 orlipidated IL-22 alone. The switch combination group showed weight l0ss-88.2%) in line with the group that received the
combination from study start. The group switched tdipidated 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 howpidated IL-22 induces weight loss, animals were treated with 2 dose levels of
lipidated IL-22 for 4 weeks at thermoneutrality.Lipidated 1L-22 led to dose-dependent reductions in food intake, which previous studies with weightmatched control
have shown to be insufficient to fully explain the body weight loss. Energy expenditure measurement through indirect calorinry at weeks 1 and 4 found no increase in
energy expenditure forlipidated IL-22. Bomb calorimetry showed a significant dose dependent increase in 24h fecal energy content on day 15 in tif@dated 1L-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 foecefore increased from 6.5% in vehicle
animals to 10.0% and 12.8% in thdipidated 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: 68 Annual Meeting, European Association for the Study of Diabetes, Conference ng’site.
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4-Week Welight Loss Leaders After ADA/EASD

Sci Wibktrbgjuideand Sunds Utreglutide are bot Maricideasnpédt R b c-338 rgraain & drugs in thee e k
efficacy lead at four weeks.

Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach
(4 Weeks, Highest Dose Used)
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Source: Stifel analysis of various company presentations and press releases. Please note that these are not resulttoff@acheadiies and would likely be different in such a context. Differences existz'g
study designs and conditions, and caution should be exercised when comparing data across studies.



12Week Welight Loss Leaders After ADA/EASD

S c i Wi EBEerbgfusideis somewhat competitive at twelve weeksVerureleased historical data forenobasarmwhich is associated with 6.3%

weight loss and muscle gain at 12 weeksEnobasarmi s one of the few agents t o s hoagtingramglinl e geé
agonist, petrelintide was important because it was not coupled with a GLR agonist. Nausea was much less common with this agent than with
GLR1s.

Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach
(12 Weeks, Highest Dose Used)
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Source: Stifel analysis of various company presentations and press releases. Please note that these are not resultsoffeacheadlies and would likely be different in such a context. Differences exisbin
study designs and conditions, and caution should be exercised when comparing data across studies.



24-Week Weight Loss Leaders After ADA/EASD

Perhaps the biggest news at ADA was from Herculgdengruiwhich showed 16.7% weight loss foHRS9531, a dual GL:-P/GIP receptor agonist.

The efficacy of this drug candidate easily surpassedirzepatidea nd, al so, out per fretatnieea Impartdnilyywg savelydtr i p
to see oralamycretin, MariTideor 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.

Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach
(24 Weeks, Highest Dose Used)
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Source: Stifel analysis of various company presentations and press releases. Please note that these are not result#offeachsadlies and would likely be different in such a context. 27



48-Week Weight Loss Leaders After ADA/EASD

Gan & Lee of China released 3@eek data for GZRL8, which look to be competitive against bothtirzepatide 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 Altimmua molecule had a
relatively strong showing on the avoidance of muscle loss relative to other agents.

Placebo Adjusted Weight Loss Among Obese Persons by Therapeutic Approach
(48 Weeks, Highest Dose Used)
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Source: Stifel analysis of various company presentations and press releases. Please note that these are not result#offeachsadlies and would likely be different in such a context. 28



Summary: Difference Makers at the ADA/EASD Conferen

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

0%
® Semaglutide The molecules that stood out in terms of efficacy at ADA this year were
n Hercul esd HRS9531 at 24 weeks and
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Source: Stifel analysis of various company presentations and press releases. Please note that these are not resulttoffmacheadlies and would likely be different in such a context. 29



Technical Factors: Does Selection of Trial Participants Ge
M a'tte r’> Percent Female in Clinical Study

mencan
Diabetes Care. AE=. 6T 16 s e
Predictors of =15% Weight Reduction and Associated Changes ST%  54%  54% 46% .
in Cardiometabolic Risk Factors With Tirzepatide in Adults With o 44%  42%
Type 2 Diabetes in SURPASS 1-4 33% 33% 310 33%
e e . . . . . . . 210/0
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' Difference in Implied Percent Weight Loss From Adjusting Gender Mix to
Women lose 2.4% more of their BW on averagen GLRP1 d s 50/50 at 12 Weeks for Various Agents
. . - ! ( . . . - - 0
52 weeks than men.* This means that one could bias a trial by (assumes straight line gender differential in BW loss %)
including a disproportionate number of female subjects.
0.09% 0.11%
. . 0.02% 0.03% 0.04%
One can see in the chart (above right) that there are large - TR TR
differences in gender composition in studies so it might make |||} N N . __0.04% 0.02%  10.00%
a difference in results. 015%  -0.13%  0.11%  -0.10%
The chart at r!ghF looks gt Whe_ther it matters._The answer is v > v > z > o o 0 0 o 0 z = o m 0w
that gender-biasing subject mix makes very little difference. 35 35 %_g N o g0 g g Q 2 &= § 3 & Z 38 So
= < 3 S =z C < % 2
We found no cases where an agent would have been ranked g 2 g 2 a 3 = £& = e S = =) o3 - 2 gg
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differently due to gender composition of a sample. 23 g3 & S = 82 ©3 & ® ~ 5 S g2

* https://www.acc.org/AbouACC/PresReleases/2024/06/24/18/36/Semaglutideeadsto-GreateiWeightl ossin-Womenthen-Menwith-HFImprovesHFSymptomsn-Both-Sexes

Source: Stifel analysis of various company presentations and press releases. Please note that these are not result#offeachsadlies and would likely be different in such a context. 30


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

Technical Factors: What Impacts Nausea and Discontinuation Reé

|l tds not uncommon to Average Nausea Rate at High Dose in Average Trial Discontinuation Rate
participants say to each other something Incretin Clinical Trials by Whether a vs. Placebo in Incretin Clinical Trials
l'i ke Csure, XYZ ager Dose Escalation RuAn Was Used by Whether a Dose Escalation Ruin
loss, but have you seen their tolerability (11 agents used dose escalation and 3 did not) was used

resul ts?dz (12 agents used dose escalation and 4 did not)

66%

We agree, tolerability matters and is a
big deal.

22%

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.

42%

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

Al so, there I s nause
Net discontinuation rates

(discontinuation in active arm vs.

placebo) can tell you a lot if the nausea
was bad enough to drop out. Runin dose
escalation makes a big difference in net
discontinuation rates.

1%
I

No run in Runin No run in Run in

Source: Stifel analysis of various company presentations and press releases. Please note that these are not result#offeachsadlies and would likely be different in such a context. 31



The Global Obesity Epidemic
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The Facts on Obesity Prevalence in the United States

The recent explosion of interest in obesity drugs marks what ]'op 20 countries with the hlghBSt and

appears to be the most important chapter in the history of the

pharmaCGUtICal IndUStry' Ih?r?kug1s§m9v!v?s<rnmwnlf:mgnEEmr& ObeS|ty raﬁf;er‘rsbrm) Id Facthook - Centraf Inteligence Agency (CIA} 2014-2020
A <‘;‘a g e " - >

One would normally think of the advent of anesthesia, f?g:-: e = e N

antibiotics, blood pressure medications, pain drugs or statins < et ,5? 4»’\§ AT el ot

as the seminal contributions of the pharma industry. S

N
CANADA . N

But the reality is that life expectancy in the United States is % b“ . =
. L MMt nnn f T ’j
well below where it should be A a=~ :
progress in this area is linked to the high rate of chronic - AV
diseases such as heart disease, kidney disease and liver Tp20nghest , By ‘ % -
di sease. |ltds also increasing parimoliowimiieion SRR
. . . - . - . . 1. United States 362% ‘ TLLL
obesity epidemic will make a big difference in managing 2 Jordan | 353
these chronic diseases. 5 Gove 323 LR, ' '
6. Turkey 321 w( ) o AlUTTRALIA
; Eclgg:!on gg_g ' :' {
Obesity is a massive scourge on Western civilization and i g
appears to be the central public health issue in the United ey = ' b smi e
. stralia 4 . etnam thiopia X
14, Australi 290 1, Vi 21% 8. Ethi 45%
States 15, Mexico 289 2. Bangladesh 3.6 9. South Korea 4.7 15, Burundi 54%
17, South Africa 523 am i nds " 35 1D Sileke 52 17 Afghenstan 55
ey £ 2 fimee 8 LD R
. . - L:‘ul'{ . 3 epa . adagascar N . Cl 5
In 2022, the adult obesity rate in the U.S. was 36.2%. The 20 Swria 78 Jdwean 43 14 e B3 A0 Malwio S8
U.S. obesity rate is almost double that of other OECD
countries.

SourcefactMapsThe World Factbook (Central Intelligence Agenc$)3



A Quarter of the Worl dds

Perhaps more concerning is where obesity is going Figure 1: The global prevalence of obesity
both in the U.S. and elsewhere. IQVIA recently

published the chart at right using data from the World

the planet by 20352 20% | 2 5 0/ of world’s population G
L . . O will be obese by 2035

Obesity increases all cause mortality due to increased %1

risks of cardiovascular disease, cancer and diabetes in

affected individuals. It is now understood that many

maj or di sease states are

becoming increasingly clear that control of obesity

offers a major opportunity to extend lifespans and

reduce medical costs3
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Obesity Federation. = Estimated share of obese* adults ( 2 20yo) by 2035, selected countries
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defined as having a body mass index (BMI) equalto or 7 .., . g BN North Africa
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Another estimate sees over 4 billion obese personson & |
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1Gores andRickwood €202 4: The obesi t Blogpastingfkeb2ps2024nf | ecti on point?, dz
2 OkunogbeA, et alBMJ Glob Heal@922; 7(9):p.e009773. 3

3 DiAngelantonio E, et alLancer2016;388(10046):7786; Afshin, A, et alv Eng/ J Med017;377(1)2F; PowelWiley TM, et aCirculation2021;143(21):e984010; Khan SS, et #IMACardicd2018;3(4):280; Nguyen NT, et al.

ObesSurg?011;21(3):351JastreboffAlMand Kushner RB1n Rev Me2023; 74:1289. 34


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

200+ complications are
associated with obesity
including:

Type 2 diabetes
Heart or cardiovascular disease
Cancer

» Arthritis

Jrinary incontinence

nfertility

» Depression

Anxiety

SourceYuen MM et al. A Systematic Review and Evaluation of Current Evidence Reveals 185%be&giyd Disorders (OBAD). Preseate@besity Week 2016; OctobenlS8dvember 4, 2016; New Orleans, LA. Pos1B66.
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Obesity Has A Giant Effect on Human Mortality

{53«_‘:\};\
ggm 3
O 0/

UNIVERSITY OF

OXFORD

/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. /

\_

Sourcehttps://www.thelancet.com/journals/lancet/article/PIIS018036(09)60318/fulltext

This Oxford University research
paper found that moderate obesity
(BMI of 30 to 35), which is now
common, reduces life expectancy

Prospective Studies Collaboration; Whitlock G, Lewington SSherliker P,
Clarke R,EmbersonJd, Halsey JQizilbash N, Collins R,PetoR . , Chassd y
index and causespecific mortality in 900 000 adults: collaborative analyses
of 57 pr os pekahcetMar 28, 2009 pp.€1883-9&.

Collaborative analyses were undertaken of baseline BMI versus mortality?y 200Ut 3 years, and that severe
in 57 prospective studies with 894 576 participants, mostly in western ~CPesIty (BMI=40), which is sl
Europe and North America (61% [n=541 452] male, mean recruitment ~UNcommon, can shorten a

age 46 years, median recruitment year 1979, mean BMI 28 kiy/m personds life Dby
both sexes, mortality was lowest at about 2255%g/n?. Above this year loss is equal to the effects of
range, positive associations were recorded for several specific causes 1€/0Ng smoking.

and inverse associations for none, the absolute excess risks for higher
BMI and smoking were roughly additive, and each 5 kigigmer BMI

was on average associated with about 30% higher overall mortality
(hazard ratio per 5 kg/fri.29): 40% for vascular mortality (HR 1.41); 60 _ _
120% for diabetic, renal, and hepatic mortality (HRs 2.16, 1.59, and 1.822° (0 24. This means that if a
respectively); 10% for neoplastic mortality (HR 1.10); and 20% for person were 1.70m (5 feet 7

respiratory and for all other mortality (HRs 1.20 and 1.20, respectively). "ches) tall, for example, his or her
optimum weight would be about

70kg (154 pounds).

Among the 900,000 men and
women in the study, mortality was
lowest in those who had a BMI of
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)60318-4/fulltext

Obesity Associated with
Hallmarks of Cellular Aging

and risk
hapeet n g

Kivimékiet . al . , CObesity
hall marks of cell ul ar
Healthy Longevity, July 5, 2024, pp. e454e463.

Weanalysedongitudinal data from participants aged-8&

years in the UK Biobank study and examined reproducibility of
our findings in two commun#yased cohorts from Finlan@ur
study presents reproducible and robust population-level
evidence that i1 ndividual s wi
compared with those with healthy weight (BMI 18-5124-9
kg/m2), are 1-442-4 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 coccurrence of multiple hallmarklated
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 hallmeslated
diseases.

Sourcehttps://www.thelancet.com/journals/lanhl/article/PlIS266%68(24)000874/

(0]
a

t

Participants  Cases Basic model* HR Multivariable adjusted
(95% C1) HR (95% Cl)
UK Biobank
First disease
Healthy weight 137235 47642 1 (ref) 1 (ref)
Overweight 171628 69998 113 (1-11-1-14) 111 (1-10-1-13)
Obesity 91737 43413 1.44 (1-43-1-46) 140 (1-38-1-41)
Second disease
Healthy weight 137235 16593 1 (ref) 1 (ref)
Overweight 171628 26946 116 (1-14-1-18) 114 (1-12-1-16)
Obesity 91737 18617 1-65 (1-62-1-69) 1.56 (1-53-1-60)
Third disease
Healthy weight 137235 5916 1 (ref) 1 (ref)
Overweight 171628 10308 119 (1-15-1-22) 116 (1:12-1-20)
Obesity 91737 7743 1-84 (1.78-1-90) 170 (1-65-1.77)
Finnish cohorts
First disease
Healthy weight 38335 8258 1 (ref) 1 (ref)
Overweight 26719 7703 1.27(1-23-1:31) 1.25(1-21-1-29)
Obesity 10586 3654 172 (1-66-179) 1.66 (1-60-1-73)
Second disease
Healthy weight 38335 2131 1 (ref) 1 (ref)
Overweight 26719 2220 129 (1:21-1:37) 1-26 (1-19-1:34)
Obesity 10586 1174 1.93 (1.79-2-07) 1-83 (1.70-1.97)
Third disease
Healthy weight 38335 572 1 (ref) 1 (ref)
Overweight 26719 688 1:40 (1-25-1.57) 1:35(1.21-1.51)
Obesity 10586 446 2:59 (2:29-2:94) 2:37 (2:08-2-69)

A healthy weightwas defined as a BMI of 18.5-24-9 kg/m*, overweight was defined as a BMI of 25.0-29-9 kg/m’, and
obesity was defined as a BMI of 30-0 kg/m” or higher. HR=hazard ratio. *Adjusted for age, sex, and ethnicity (UK
Biobank) or cohort (Finnish cohorts). TAdjusted for age, sex, ethnicity (UK Biobank), cohort (Finnish cohorts),
education, dietary factors (UK Biobank), smoking, physical activity, alcohol consumption, and depression.

Table 2: Associations of obesity with any hallmark-related diseases and disease co-occurrence
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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

Semaglutide
Injection

For Single Patient Use Only

Novo Nordiskds semagl ut i-Haggnistawas e c o n

the first obesity drug to capture
option f or wetrzgdatide,a GLfE/ GIPlagonhist hagf s
posted even more impressive weight loss statistics.

t
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Major Unmet Needs Remain in the Market

1. Payorcoverage of GLR ds f or obesity r emai| g

2. Access to drugs is limited due to price and poor insurance \ fi gl
coverage. Medicare / Medicaid do notcover G- d s f or o

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

ltds not at all obvious that we &heaungeriohpgrsans gesiod acasstich@.& e
Small molecule approaches, for example, would be transformative as  drugs is far smaller than those who wish to use
the economics of manufacture are far more favorable but it is far from  the drugs. Access is a huge issue.

clear today that small molecules are going to be competitive against

peptide-based incretins.

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

wedve been and eveatdagoing awdwhete thevinaeket @eeds to go.
40



First Generation: Small Molecules with Modest Efficacy at
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 1800s4 s % w L o ]

e .. O Aek
Or e x i Qoatravg®Swas somewhat effective but not enough to gﬂ!‘;‘;‘i nym)‘ge %Egm!a |
motivate consumer s lorcdsarisvens rmpts at t f":m*w”“e -
. . . . g 1.25 mg/69 m ~
effective and was associated with an imbalance of cancer cases. HRao Mo M/AOE .
R 30 Capsules % 30 Capsules B 30 Capsules
Perhaps the best historical results came fronVivusf Qs®% mi a - U w
whi ch remains an attractive anct /e tc
. . . . — 7.548 e Vivus 11258 ~— Vs m
incretins and emerging small molecule alternatives. @ - —

We saw thefirstGLAL ds ap pr ov ed00s. Byetth\was mi \ﬁvusq’ Qsymia remains a highly col
approved in 2005 and involved a twicedaily injection. Twenty-four-  treatment option for obesity today. This drug was the best of

week weight loss was around 3% with this drug. Similar levels of the pre-incretin obesity drug era.

weight loss have been observed with Victoza (liraglutide) which

was approved as daily injection in 2010.

4 For details sebttps://www.reuters.com/article/business/healthcapharmaceuticals/factboa-troubledhistoryfor-weightlossdrugsidUSTRE 7108/ 41



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

Numerous Early Obesity |

Drugs Off the Market
¢ An ¢ EEEET

advance
Withdrawn

Mduller TD,Blther M, TschopMH, DiMarchiR D,
obesity drug discovery:
Nature Reviews Drug DiscoveryMar 2022.

Withdrawn

| wihdrawn _ 3

Pharmacotherapy of obesity has a long anad¢hequered 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 placebe
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).

Sourcehttps://www.nature.com/articles/s415421-003378

fable 1| History of weight loss drugs

Drug (full dose and Company Approval

administration)

Mitochondrial uncoupler

DNP Stanford University  1933-1938(USN)

Sympathicomimetic

Disthwlpropion/alepramone Merrell National 1059-present (EL)
Drug

Methamphetamine Abbott Laboratories  1047-1979(USA)

Phenmetrazine Cibg-Geigy Corp 1956-present (LUSA)

mddhkule C N A lcaha@olond BsoSresent

Phenylpropanolamine Thompson Medical  1960-2000(USA)

Fenfluramine and dexlenfluramine  Wyeth Ayerst 1973-1992(USA)

1975-present (ELL
only for short-temm
use)

1997-2010(USAEL)

Cathine (nor-pseudoephedrine) Riemser Pharma

(53.3mg.OD, oral)

Sibutramine (10mgq, 0D) Abbott Laboratories

Phentermine (15-30mg, 0D, oral)  Teva 1959-present (USA,
Pharmaceuticals only for shorttenmn use)

Polypharmacy

Rainbow pills Clask & Clark and 1961-1968(USA)
others

CB1 receptor blocker

Rimonabant (20mg, OD) Sanofi SA 2006-2009(EWU)

Pancreatic lipase inhibitor

Orlistat (120mg TID, ord) Roche 1999-present (LSA,
Pharmaceuticals EU

5-HT _ serotonin agonist

Lorcaserin (10mg, BID, oral) Arana 2012-2020{USA)
Pharmaceuticals,
Eisai

Sympathomimetic/anticonvulsant

Phentermine/topiramate ER (with  Vivus 201 2-present (USA)

titration) (1 5mg/92 mg, OD, oral)

Opioid receptor antogoni st /dopamine and norodrenaline reuptake inhibitor

2014-present
(USA EW)

Orexigen
Therapeutics Inc.

Naltrexone SR/bupropion SR (with
titration) (3 2mg/ 360 mqg, BID, oral)

GLP IR agonists

Weight loss
(placebo/drug)

Nodata for controlied
treaument 252 weeks

No controlled
treatment 252 weeks

~28%/-5.4%

~24%/-6.6%t0 9.9%
(dose-dependent,
short-term use only)

+0.7%/-1L.7%

~1.7%/-6.6% to -74%
(dose-dependent)

No controlled
treatment 252 weeks

-16%/-6.4%

-6.1%/-10.2%

~2.2%7-5.8%

=1, 2%/-18% t0 9.3%
(dose-dependent)

~1 3%/ =5.0% to ~6.1%
{dose-dependent)

Side effects

Hyperthermia, tachycardia,
fever, tachypnoea death

Nausea, constipation, lnsomnia,
headache, tension and
Fritation, seizures

Nigh risk for abusteness and
addiction

Nausea, diarrhoes drymouth
Nausea. diarrhoea drymouth
Haemorrhagic stroke

Cardloc valvular insufTiciency
and pulmonary hypertersion

Tachycardia, increase in blood

pressure, restlessness, sleep
disorder. depression

Non-fatal myocardial infarction
and stroke {in individuals with
pre-existing CVD)

Palpitations, elevated blood
prossure

nsomnia, palpitations, aniety,
ncrease in heart rate and blood
pressure, death

Depression, suicidal ideation

Liver ingury, gastromt estina
syrmptonm

Depression, suicidal ideation,
palpitations, gastromtestinal
symptoms, increased cancer risk

Depression, suicidal ideation,
cardiovascular events, memory
foss, birth defects

Saizures, palpitations, ransient
Bood pressure elevations

Liraglutide (with titration) (3.0mg,  Novo Nordisk 2014-present -2 6%/~8% Nausea/vomiting diarrhoea,

0D, subcut anecus injection) (USAEW) constipation, pancreatitis,
allstones

Semaglutide (2.4 mg, once weekly,  Novo Nordisk 2021 (USA) ~14%/-14 9% Nausea/vomiting diarrhoea,

subcutaneous injection) constipation

BID, twice daily: CB1. cannabinoid receptor 1: CVD, cardiovascular disease: ONF 2 4-dinitrophenol; ER, extended melesse: GLP IR glucagon-like peptide |

receptorn; SR, sustained release; TID, thee times dally, 0D, once daldy
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Second Generation: GllIPf s Del 1 ver Ser |

Semaglutide Approval to Agents on the Market Through 2027

Google Search Term Frequency for Term COzempicdz vs CViagr e

OZENIPIC =

semaglutide injection

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 OzempidJse 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
consumerds previous f a® andhas hetar alttime lgh this sumrder. Tioglay,(the terang r a
COzempicdz i s Googled eight times more often than CViagr acf

Source: Google Trends 43



Two Medical Studies The STEP 1 Semaglutide Trial Results

Electrify the Market e NEW ENGLAN D
A key event that triggered the current wave of interest in JO URNAL Of MEDI C INE

ObeS|ty dl’UgS WaS pUb|ICat|0n Of reSUItS fl’Om the STEP 1 trlal ESTABLISHED IN 1812 MARCH 18, 2021 VOL. 384 NO. 11
n March 20_21' This trial documgnted 14% placeb@djugted Once-Weekly Semaglutide in Adults with Overweight
weight loss in 68 weeks from going onN 0 v ceafmsglutide. or Obesity

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 The SELECT Study Results
standing rivalry between Novo Nordisk and Eli Lilly has
helped to fuel market interest and to create quite the e NEW ENGLAN D

sensation in the marketplace.

s JOURNAL of MEPICINEW

l tds hard to put oneds finger any one
hard to OveremphaS|Ze the |mp0rtance Oﬂ\l O V (SE]_ECT data ESTABLISHED IN 1812 DECEMBER 14, 2023 VOL. 389 NO. 24
that has shown many benefits from losing weight.

oulld

_ _ Semaglutide <md Cardiovascular Qutcomes m Obesity
We are now reaching a point where the %ﬁlﬁ)ﬁtb%betgsp' peline i n a

productdz phenomenon | ooks to ovr;:1 hﬁ@“dhow Wa rgH ame v
_ . . . . ov en )., Helen M. Colhour D., John Deanfie
before in |mmunology with drUgS like Humira and Dupixent.* ott S. Emerson, M.D., Ph.D, Sille Esbjerg, M.Sc., Soren Hardt-Li M.D,, Ph.D., G. Kees Hovingh, M.D., Ph

Steven E. Kahn, M.B. ’nB Ro u~r*f } M.D., Iidil VI.D., M.P.H., Tugce K. Oral, M.D.

Marie M. Michelsen, M.D., Ph.D., Jorge Plutzky, M.D., Christoff

*See DaniBlun§, The Pr omi-lses 0 f News@rigTimesune 24, 2024. for the SELECT Trial Investigators

e, Ph.D., and Dntm'm H. Ryan, M.D

44



https://www.nytimes.com/2024/06/24/briefing/ozempic-weight-loss-drugs.html

The STEP 1 Study Results in 2021 Showed Deep Weight Loss v
Semaglutide

B Body Weight Change from Baseline by Week, Observed On-Treatment Data

Ol-::,'_': ————————————————————————————————————————————————————————————————————
G R
3 S I R 7 x———F Placebo
~— —4— \l\
2 &
= —6- =
(v} -8+ ‘
g -10- T
| S
o -12- T
= o
8 _14- =
¥ g e
B =3 Semaglutide
_18 I | | | | | | | | | |
0 4 8 12 16 20 28 36 44 52 60 68
Weeks since Randomization
No. at Risk
Placebo 655 647 637 613 607 593 576 555 529 520 514 499
Semaglutide 1306 1283 1259 1225 1206 1193 1176 1166 1135 1115 1100 1059

Sourcehttps://www.nejm.org/doi/10.1056/NEJMo0a2032183 45
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ObesityOriented Stocks Take Off After STEP 1 Results and SEL!
Results

Index Performance of Top Seven ObesitPriented Stocks, June 2019 to

We think of the STEP 1 Study as ground zero June 2024
for the current wave of interest in obesity. 440%
This has been accompanied by an explosion 5904 SELECT Published
in valuations of companies pursuing obesity
drugs. o @
290%

We are not aware of any past development

in the pharma industry where a group of 240%
companies added this much value so 100 _
: 0 STEP 1 Published
quickly.
140%
The chart above shows that a value
weighted index of seven obesityoriented 0%
stocks (Lilly, Novo, Amgen, Zealand, 40%
Altimmune, Viking and Skye) rose 407% P,
the last five years (339% on an equal o
over 1Y e
weighted basis). The XBI, by contrast, rose R R T I R I IS
% i i RONOLDORRDNOLIRNOARNRNONOLORRNROLRNLONRORONEN
10% in the same period. EE%E§§§§§§§§§§§§§§§§§§§§§§§§§§§

Source: S&RapitallQ 4
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Despite Success of Semaglutide, Patients are Not Gettin
Access to Gl=Ps. Large Unmet Need Remains.

Few people are treated for obesity today Key market changes since the Wegovy® launch in 2021
Million people @
Patients Prescribers Payers
1,000
f Before e )
813 Needs to be activated Consider treating obesity rc\lcﬁgr ig&id wilkngnessio
800
Low adherence eg due to
600 tolerability, affordability and = Sporadic local guidelines 10: Mostly out-of-pocket
treatment expectations
400
After D k h NAO: Good
ecision-maker wit : : Good coverage
566 consumer like behaviour Treat obesity (excluding Medicare Part D)
v Increasing adherence as 10: Mostly out of pocket,
0 1 barriers are addressed, Sporadic local guidelines  but open to selected
Obesity prevalence Full-year but still not chronic care reimbursement
patients on NN
AOMs in 2023’
'The number represents the estimated full-year patients reached with Novo Nordisk products as outhined in the 2023 Annual Report
AOM: Anti-obesity medications; 10: International Operations; NAO: North America Operations; NN: Novo Nordisk CMDZ4
Source: World Obesity Atlas 2023, Novo Nordisk Annual Report 2023 CAPILA. MASKETS Dy

a7

Sourcehttps://www.novonordisk.com/content/dam/nncorp/global/en/investors/irmaterial/cmd/2024/PbesityCare.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

Deal Team Study, Epic Research, March 14, 2024

To better understand how different GLA 15.0%

medications, routes, and dosages might influence
weight change, we studied 413,557 patients who 13.2%
were prescribed tirzepatide, liraglutide, dulaglutide,
or injectable or oral semaglutide for a minimum of
180 days. We stratified patients by the peak dosage 10.0%
of the medication prescribed within the year of GLP
8.6%
6.0% 5.9%
median weight loss a year after starting the
medication, as seen in Figure 1. Patients on ——
1.7%
and all but the highest dose of injectable .
14

tirzepatide experienced greater weight loss than
those on liraglutide, dulaglutide, oral semaglutide,

3.8% 3.6%

2.5%
2.0% 2.1%2:3%

R

4.5%
1

1 treatment to determine how dosage might
influence the amount of weight loss experienced.

1.8% l
semaglutide. Patients on injectable semaglutide Dosige(ig) 5 10 15 17 2 24 3 7 06 3 075 15 3 45
achieved greater median weight loss than patients Tirzepatide Semaglutide Semaglutide Liraglutide Dulaglutide

We found that higher dosages of all GLR

medications studied were associated with greater

prescribed oral semaglutide. Injection Injection Oral Injection Injection
N=413,557 patients Median Welght Loss After One Year by Peak Dosage,” 2024, EpicResearch.org

Sourcehttps://www.epicresearch.org/articles/tirzepatidemd-injectablesemaalutidecorrelatedwith-greatestweightlossamongglp-1-medications 48
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Real World Data:

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

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 glucagoHike
peptide receptor agonist (GLPLRA) class of
pharmaceuticals are effective agents for the
treatment of type 2 diabetes (T2D) and for
achieving weight loss, but the association of
GLR1RAs with the incident risk of 13 OACs is
unclear. In this study of patients with T2D who
were cancer free at baseline, taking GLRRAS
compared with insulin was associated with a
lower risk of 10 of 13 OACs. The potential
cancer-preventative effects of OACs by GL:-P
1RAs warrant further longerm 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.

Patients on GLH

S

Gett

ng

Figure 2. Risk of 13 Obesity-Associated Cancers Among Patients Receiving Glucagon-Like Peptide 1 Receptor

Agonists (GLP-1RAs) vs Those Receiving Insulins

Group prescribed
GLP-IRAs but not
insulin, No (%)

Group prescribed
insulin but not
GLP-IRAs, No (%)

Outcome (N=1651452) (n=48983) (n=1044745) HR(95%Cl)

Esophageal cancer (n=48437) 49 (0.10) 77 (0.16) 0.60 (0.42-0.86)
Breast cancer (n=13768) 427 (3.08) 379 (2.94) 1.07 (0.93-1.23)
Colorectal cancer (n=48443) 223 (0.46) 391(0.81) 0.54 (0.46-0.64)
Endometrial cancer (n=25750) 160 (0.62) 210(0.82) 0.74 (0.60-0.91)
Gallbladder cancer (n=48587) <10 (<0.02) 19 (0.04) 0.35(0.15-0.83)
Stomach cancer (n=48449) 56 (0.12) 75 (0.16) 0.73(0.51-1.03)
Kidney cancer (n=48322) 223 (0.46) 284 (0.59) 0.76 (0.64-0.91)
Hepatocellular carcinoma (n=48397) 79 (0.16) 167 (0.35) 0.47 (0.36-0.61)
Ovarian cancer (n=25739) 51 (0.20) 94 (0.37) 0.52(0.37-0.74)
Pancreatic cancer (n=48490) 123 (0.25) 290 (0.60) 0.41 (0.33-0.50)
Thyroid cancer (n=48527) 154 (0.32) 149 (0.31) 0.99 (0.79-1.24)
Meningioma (n=48518) 11 (0.02) 29 (0.06) 0.37 (0.18-0.74)
Multiple myeloma (n=48527) 80(0.17) 131 (0.27) 0.59 (0.44-0.77)

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

0.1

T

T IlTT]Ti

1
HR (95% CI)
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Real World Data: Some Recent Concern over NAION

Hat haway JT BdnartariticA,ntS% Riisokr dfschemic Optic Neuropathy (MWAON) in P
Ophthalmology, Jul 3, 2024: p. e242296.

ltds i mportant to note that this
In a retrospective matched cohort study usina - and that there have been no reports of NAION and semaglutide in
data from a Centrallzed data reglstry Of pa [A ] Type 2 diabetes the literature before. NAION is not a fatal d|Sease, and the risk of
evaluated by neurophthalmologists at 1 Noo-GLP-1 RA snbidiabetes medications permanent bllnc_jness Is very low. Further, t'he frequgncy of t.h_e
Semaglutide condition seen in the study is low and that is for patients visiting an

academic institution from December 1, 20

eye hospital (Mass Eye and Ear).
through November 30, 2023, a search for B . e Y pral{ Y )

International Statistical Classification of D _ a5 | Since 2006, there have been a total of 29,525 adverse reactions for
and Related Health Problems, Tenth Revi o g AR DA, LOFILENP <IN semaglutide according to FDAds a
code H47.01 (ischemic optic neuropathy) :5, 60 —L_.Lk_u__‘_] (mainly Gl events)! Of these, 8 were for NAION (all recemt
search yielded 16 827 patients with no his S 50 presumably mainly from Mass Eye and Eaf).Assuming 94%
NAION. Propensity matching was used to g 40 underreporting, one would infer 133 cases ever in the U.S. of NAION
) : . = 301 on semaglutide 3
whether prescribed semaglutide was assc 2 204
or overweight/obesity, in each case accot . 5 3 5 24 0 36 approximately 4 million Americans on semaglutide in Q1 2024.
for covarying factors (sex, age, systemic Time, mo While not all adverse events get reported to FAERS, the risk of
hypertension, T2D, obstructive sleep apne "z'(;‘!‘_;}fi“;)_l s s s a1 a9 NAIQN with semaglutide would seem to be incredibly_ |O.W. Around
. . . . medication . . .

disease) and contraindications for use of Semacqluﬁn’e 169 166 157 154 153 152 130 materially different than the background disease prevalence rate:
semaglunde.. The c_:umulatlve |nC|<;ience of NAION Interestingly, the #1 risk factor for NAION is obstructive sleep apnea
was determined W!th the Kaphfteier methOd (OSA)S Over 80% of NAION patients have it. As noted elsewhere,
and a Cox proportional hazards regression model GLP1 agonists are helpful for this condition. Hathaway et.al.
adjusted for potential confounding comorbidities.notes controlled for sleep apnea with their case control study using a Cox
Data were ana|yzed from December 1, 2017, 1 Semttos:/{www.fda.?ovld/rfL(qus/(;uestionand-answgrsfdasad\f/erse model and argue that NAION is still more likely in those on
through November 30, 2023. Sl epornosysiemiacisidaaduerseeventieporingsysiemiacts semaglutide. But they did not disclose how many of the patients on

’ 2 Three cases were reported, for example, in Q1 2024. emaglutide with NAION had OSA. That would be helpful information

3 Adverse drug reactions are systematically underreported to adverse in evaluating whether or not there is a third factor accounting for

event databases. The expected reporting rate of actual is around 6%. P . .
4 Seehttps://pubmed.nchi.nim.nih.gov/16689555/ the association of NAION with semaglutide use.

Sourcehttps://pubmed.nchi.nim.nih.gov/38958939/ 5 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659384/ 50
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659384/

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 showthat investment is
up tenfold between 2024 and 2019 and that investments over the last years are up quite substantially from prior years.

Venture Capital Investments in Companies with One or More Obesity
Assets in Development, 2010 to 2024 ($mm) _ _
Top Venture Rounds in Obesity, 2022 to 2024

$1,062

Hercules CM $400mm
NewCo May 2024

Metsera® 2o

$459 236
KALLYOPE 5%
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SourceDealFormalnvestments through June 28, 2024 annualized to derive 2024 estimate.



Growth in Size of Obesity Drug Pipeline

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.

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
investigation.

di versity

Exhibit 20: Obesity pipeline by phase, target and route of administration

B Gastric and Pancreatic lipase Inhibitor (3)
@® GIP/G
¥ Cann
WO
[ ]
B ATX-304 ® AMG-785
B azelaprag @ (1-9%
B 811356225 @ ECC5004
B csT1-500 ® HDM1002
B DWP-306001 @ TERN 601
B ERX-1000 ® XWoi4
B RDXO0D2 B ARD101 o d’“":i'gs"."g_,m @ w004
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Obesity Pipeline Has Tripled in Size Over The Last Year

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 lik€Camurus Rhythm
and Solenothat are developing drugs for rare obesity
disorders. We also excluded undescribed programs. Many
companies indicate that they have undeclared earlystage
programs (think recent comments from Amgen and Pfizer).
Presumably, there are dozens if not hundreds of additional
undeclared discoverystage and preclinical programs in
development for obesity at the moment.

As of June 2024, we coun®64 agents for obesity that are
either approved or in development.

The pipeline has more thantripled in size in a single year!

Number of Drugs in Obesity Pipeline by Stage of
Development, June 2024

Approved

Phase 3 - 13

Preclinical / IND 87

N
w

Platform / Discovery

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.

Chart source: Stifel analysis of internal database of obesity drugs in active development. Dataset compiled from meetiple sou 53



Obesity Drug Gold Rush Underway

The explosion in interest remirtr 1S h
hit the pharma field: immuno-oncology and Covid drugs. Like the
Step 1Wegovyp trial, the publication of the KEYNOTHO01 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

The success of first generation GLFL 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.

Similarly, the pipeline of drugs for combatting Covid19 grew to
over 500 agents in development by September 2022 only
eighteen months after the Pandemic begar?.

6 Seehttps://www.canada.ca/en/patentethedicinepricesreview/services/npduis/analyticatudies/posters/futurecovid19.html
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The Obesity Drug Mar ket ds Evo

A st ar 1 s retatoutida to bdaticlirreny afjents on the market.

We would include drugs that are currently in Phase 3 development Pl W W R W, W - W
in the second-generation obesity drug group. These will be drugs A Changes in Body eight

that have generated 48week data and includeretatrutide, a triple _ S -2
incretin agonist. «

-163

Percentage Change
T

At present, retatrutide looks highly likely to be approved by the FDA ; %;9
and was featured in an article in theNew England Journal of ) | i
Medicine last year. I N P 4 )
B Attainment of Weight-Reduction Targets
To quoteAnia Jastreboff MD, Ph.D., Associate Professor of p Y | 7 R
Medicine & Pediatrics, Endocrinology & Metabolism, at Yale School | ¢
of Medicine: j - - -
s S0 50 48
"Participants treated with the highest dose ofretatrutide achieved a mean i:: :;F. 2 2 3 i %
weight reduction of 24.2% [see chart at right]; this translates to an average * Zz g 16 ul L
absolute weight reduction of about58 pounds over 11 monthf the study. 8 I : 2 0N L : | "
Given that participants had nc_)t yet reached a weight plateau at the time the e =10% Bod';li‘:“;ghmmfﬁw =% =%
study ended, it appears that full w not
Ly e s em s Enaimeien Do O DI
Retatrutide is a worthy alternative to bariatric surgery and is e kil o Pl B A i o e i S i b g e o
positioned to be approved by the FDA in either 2026 or 2027. ':ffvfiEi{%j%ﬁ%f?iﬁz5%;3:?5}}?.:f:r'..';ﬁ,t:xm:n?ihﬁcf::mezif:éEfuve’z'f}:a";:f:;dbvéf:ﬂ:ff.-n.

7 Seenttps://www.nejm.org/doi/full/10.1056/NEJM0a2301972 55
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T he

Obesity

Drug Mar ket ds Evo

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

Al t i mmpemveddtide 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 (GLPL) and
glucagon that is in development for the
treatment of obesity and nonalcoholic
steatohepatitis (NASH).

Pe mvi d ueffectdregiisagon
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.

To quoteRajnaGolubic, PhD, of the Oxford Centre for Diabetes, Endocrinology
and Metabolism:

"balanced for greater affinity for the GLPL 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."

Bl and Zsareotudde g dso positioned to be on the market by 2027.
This is another balanced GLHA / 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 forretatrutide.

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

We expect to see something likesix approved incretin options with good to
great weight loss and side effect profiles by 2027.



The BenefltSOfcompetltlon CWedve witnessed an unprecedente

of GLP drugs, & said Dr. Christop

who runs a weight | oss clinic in
Berkeley Lovelace Jr., CNBC, June 23, 2024 firmy entrenched in the era of

The next wave of obesity drugs is coming soon. While the existing drugs are highly effective, new drugs that are more

Drug companies are racing to develop G=P drugs following the affordable and have fewer side effects are needed, McGowan added.

E : IOI; kntj){agcéntd Ser bojn(ljj ccess of \NegovgandiEb r d i %)lépgn%ling%ze fumber o?we%hq Igss drugs available is important for
o P ' several reasons, experts say.

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 GLPdrugs in
development.

More options could also help alleviate the shortages seen in the U.S.
with Novo Nordiskds and Lillyds

Increased competition could drive down the high cost of the drugs
over time. A nmegovybrdepbosndgamcbsy mooef
than $1,000, often financially untenable for many patients, experts

CWedve heard abMoumaro®@mndmpbcoandbut How wedr e
seeing lots and lots of different drug candidates in the pipeline, from very Patl
early-stage preclinical all the way through latest age c | i ni
MarlonPragnell, ADAds vice president of
exciting to see so much right now

ts can als resp ond differently to treatments, said Dr. Fatima
COdSy tah ord an asscr)c ate rofessor of med|C| r}d ediatrics at

vardal\/lech | schdolin fgpc% Someé have foun tﬁe eglssung
opazons ineffective.

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.

CDi ff e rlanmgs m&ylbadve varying levels of efficacy and
potency, &z she said. §€Some patien
over another, depending on how their body metabolizes and

Sourcehttps://www.nbcnews.com/health/healthews/beyondozempieglp-lI-drugspromiseweightloss-health r esS p on d S t o t h e me d | cat | on. dZ
benefitsrcnal57525
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Consensus Forecast for 2027: It Remains a Semaglutide / Tirzepatide Worl

Analysts foresee relatively Ilittle progress from new mabgrsnGagiSemaandt h e
Survodutide (BI456906) are seen as relatively small contributorsMariTide (AMG133) gets virtually no credit.

) Total $26.6Bn
Novo Nordisk: $17.38n

zepboundm

Wegovy® moun'j;ro”

Injectable Semaglutide Oral
Semaglutide

©
&
O
N
o
S
O

Boehringer Ingelheim: $1Bn

Survodutide MariTide

Declining
Rapidly

SourcePharmasSights 58




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

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

Agents that solve the
e Creboundad

Lower cost of Muscle preserving Agents that overcome
manufacture agents the desensitization
problem

There are so many good ideas being developed today. An obvious opportunity is to find agents that would be additive in
some mechanistic way toretatrutide 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.
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GutBrain Regulation of Appetite a Central Feature of Current Effc
to Manage Weight

Mdller TD,Bltuher M, TschépMH, DiMarchiR D , Coldesnity drug discovery:

advances andNaumedReviewsiDgig BiscakeryMar 2022.

Various peripherally derived endocrine factors regulate food intake by jointly .

acting on defined neurocircuits in the hypothalamus and other brain regions Hypothala (’/’ N

(Fig. 2). Although this tightly controlled system is pivotal for survival, it has [+ Dopaminersic ‘ | = - (N

emerged as a major obstacle to achieving sizeable body weight reduction, as it et WAce: e Y.
progressively defends against negative energy balance and undernutrition. One s P e /

of the likely relevant underlying mechanisms is a decrease in peripheral &l Eo g

adiposity signals (leptin, insulin) following weight loss, and prolonged fasting NeYeP »\qu;:,;i'j) A | s

leads to increased expression and sensitization to orexigenic neuropeptides in ”::\ TR ‘ ' + A

the hypothalamus and the hindbrain. Simultaneously, the expression of and & . Login \ ‘

sensitivity to anorexigenic neuropeptides decrease in these same areas to e, 1‘ m PP Lip ‘; ,;

constitute adouble-barrelleddefenceof body weight. Concurrently, the density ' i \ L

and strength of the orexigenic agotgiated peptide AgRFPneuropeptide Y ' ( ) \<

(NPYfJibresthat project from the arcuate nucleus (ARC) to the paraventricular |~ gy Beosed Liver = —
hypothalamic nuclei increase in response to prolonged fastingrérdelling I - e B B P" TR L
of theARCAgRRPY projections correlates with increased activation of ' 7"'-' T e
paraventricular hypothalamic nuclei neurons with the goal to restore food (s * Amyln b e
intake. Another obstacle in weight loss pharmacology is that persistent o o
elevation of adiposity signals such as leptin and insulin results in M.p;u

desensitization, leading to an impaired responsiveness of this homeostatic * Leptin

system. A striking finding supporting this perspective is that leptin Fig. 2 | Gut-brain regulation of food intake eral hormones  insulinotropic polypeptide; GLP1, glucagon-like peptide 1: LH. lateral
supplementation shows remarkable efficacy in lowering body weight in AR Ae A hor e AP el e o 1ot Aope e TS s Cacns e MR eyl
individuals with congenital leptin deficiency, but is largely ineffective in more o o o o e e
common polygenetic forms of obesity. e COpLPOF11, Birthlis Gooth fotie 11: P ot Sigetntans, per o emepRins TR e T

Sourcehttps://www.nature.com/articles/s415€82 1003378 61
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Gen 3 Innovators Typically Use GLP GLP-1 agonists S

Phate
GLP-1 Injectable 89:‘: :m:.:u

Agonism as the Backbone of the

6LP-1 Oral
© Semagletide STmg” - NN

Pipeline for Gut Hormosigased S
Obesity Treatments

@
Melson, E., Ashraf, U. Papamargaritis, D. et al. What is the pipeline for GLP-1 + GIP agonists .' CPETSEEEE GLP-1 + amylin agonists
future medications for obesity?. Int J Obesity Feb 1, 2024 i sonpens [T | PR Ouvsm
" Dal . O R o
Additionally, a large pipeline of entgsancreatic hormone O comet ensestcs L |
based pharmacotherapies is under development, with the g'::}:;'_'::;:emiﬂ
aim to enhance and/or complement the efficacy and !
mechanisms of action of GILFRRA. Tirzepatide is the first -‘
combination of enterpancreatic hormones [dual GILF”and R
glucosedependent insulinotropic polypeptide (GIP) RA] that CaP1edie mmm;nis,
has been approved for T2D management based on the Slevtie Bilm . _“-\ oy e TR —
findings from the phase 3 SURPA8&®ramme The marked @& YT © i 7 - St
WL achieved with tirzepatide in the SURPASS trials led to the _ il & ll @ - s
phase 3 SURMOURNMgramme assessing tirzepatide as Pl &
treatment for obesity. S o T .'
Pharmacewtical
© Mazdutide - Eli Lilly I
T @

Sourcehttps://www.nature.com/articles/s4136824-01473y o .’ 62
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The Third Generation Drug Pipeline i1s Rich and Diverse

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

Appetite Suppressants Energy Storage Blockers § Energy Usage Efficiency
(138 Agents) (24 agents) (40 agents)

Cannabinoid Agonist IRS2 modulator

DAT Antagonist Leptin sensitizer
Duodenum Masker MAS/Angiotensin System
GDF15 analogue Melanocortin 4 Agonist

Ghrelin Inverse Agonist Mucin Enhancer

GLPR1 Receptor Agonist NPYR2 Agonist

GLP2 Receptor Agonist Nutrient receptor agonists
Glucagon Receptor Agonist PTP1Bnhibitor

Incretin: Amylin Analogue Psychedelic

5-HT2A receptor agonist  PYY Agonist

GPRA40 receptor antagonist Serotonin 6 Antagonist
Gut Blocker Serotonin-2¢c Agonist

IGF1 Agonist Taste Receptor: TASR2

Acarbose
Delta-5-Desaturase
GIP inhibitor

HDAC11 inhibitor
INHBEModulator
Lipase Inhibitors

LPL Activator

MGAT?2

Microbiome modulators
mir-5155p modulator
Mots-c Modulator
RASP Modulator
SLC13A5 protein inhibitors
SPTBN1

VEGF Inhibitor

Adenosine A3 Agonist
Adipocyte Biology: 11-: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
SCDL1 Inhibitor

SHIP1 agonist

Sirtl Activator

THRB Agonist

Activin receptor Il inhibitor
IGF2 Fusion Protein
Myostatin inhibitor

SARM

Testosterone Replacement
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MOA Crowding Analysis

TheGLPL agoni st space is very crowded. Other MOAds with moreCBllhan t
Activin receptors, GIP inhibitors, microbiome modulators, GIP agonists, GPR75, and myostatin inhibitors. Compared to othetds like
immuno-oncology and immunology, the obesity drug development area is relatively uncrowded except in the GLPL space.

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

64
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Comparison to the Immunology Drug Field

We track over 900 pipeline programs in the Stifel immunology database. Strikingly, over 60% of programs are in fields withxsor more
programs in development. The field is highly crowded in comparison to the obesity drug field.
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Selected Third Generation Approaches to Obesity in Development

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

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 oralamycretin and
CagriSemaand Zeal and
Petrelintide clearly show that
amylin agonists can be additive to
GLR1 agonists. Amylin agonism is
here to stay in the longrun.

Apelin Receptor Agonists

Apelin agonists, likeBi o Ag e (|
azelaprag, can control obesity by
improving metabolism when
combined with incretin drugs.
Azelapragis an oral small
molecule that mimics apelin, a
peptide hormone that's released
during exercise. In preclinical
trials, azelapraghas shown the
potential to increase weight loss
and restore muscle.

Biased GLP1 Agonists

A major issue with GLPL 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
CTF388 look highly promising.

CB1 Blockers

CBL1 receptor inhibition helps with
obesity by reducing appetite and
increasing energy expenditure.
Sanofids rimonahb
approved CBL1 receptor antagonist
but was pulled due to impact on
CNS conditions. More recently,
Novo acquiredInversagowhich
has a peripheral only CB1 blocker.
This drug and a competingmAb
from Skye are in Phase 2 studies.

an

GIP Inhibitors

GIP antagonists hold promise by
reducing insulin secretion,
enhancing fat breakdown,
improving insulin sensitivity,
regulating appetite, and
increasing energy expenditure.
A mg e Mafiside 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.

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.

Source: Stifel analysis of internal obesity program database.

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.

Muscle Preservers

Myostatin is a growth factor that
negatively regulates muscle
growth. It signals through the
Activin receptor type Il ActRIIB.
Blockers of myostatin orActRIIB
can increase muscle mass, an
important need in obesity
management. A related approach,
SARMS, promotes muscle protein
synthesis. Data to date in this
area fromVersanis (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 asPelagos
improve insulin sensitivity, reduce
lipid accumulation, enhance fatty
acid oxidation, and regulate
appetite. Early and exciting area.
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Clinical Stage Obesity Drug Pipeline
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PreClinical Obesity Drug Pipeline
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Third Generation Pipeline:
Body Composition / Muscle
Enhancement Strategies
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Muscle
Preservatio g

Phase of

Drug Category

Activin receptor Il

Myostatin agonist SARMs/Testosterone Apelin Other Approaches

P I pe I I ne Development il
REGENERON' | pocN=  BIOAGE  Blophytis
» Trevogrumab ENHANCGING HE AL“—' Azelaprag Oral é|81;)1 SINESHRNASEIEE
A year ago, just one or Bimagrumab o Testosterone ,
’ _ Phase 2 / 9 - STRUCTURE (MAS receptor activator)
two assets on this page Phase 3 :\‘\ ScholarRock 4 \)
were in active Apitegromab ANPAQ0073, Oral
veru
development.
Co Enobasarm
Development activity in
weight loss muscle Probioticthat &, =
preservation has e ot I - I&EB;Q&
exploded. Myostatin KERO65
Phase 1 L€;KNA
REGENERON"
Garetosmab
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Biological Pathways at Work with Muscle Enhancers

Han HQ, Zhou X, Mitch WE, Goldberg AL, CMyostatin/ act i vinmBigclemh way
Cell Biol. Oct 2013, pp. 233347.

Myostatin, also referred to as growth differentiation fa8t@DF8), belongs to
the transforming growth factteeta (TG#E) f ami |y of secreted fact or s . GClogeortigdsg

(%
predominantly expressed in skeletal muscle, although cardiac muscle and adlposeMths“tl?,t"n ,°o
tissue also express it at low levels. Myostatin is secreted from muscle cells and TGF-p — .

acts in a paracrine/autocrine fashion by binding to its muscle surface receptor @g
complex, triggering a downstream signaling cascade.

Ups’
Autophagy

Myostatin/activin signaling blockade can be achieved by several types of protein_ls,-'_‘j-"”“' 4
that interfere with liganereceptor interactions. Examples of these large molecule’ & S .

inhibitors include antagonistigeptibody, antibody, decoy receptor and native | = “SMAD FOXO - N\
r’ii

o

binding protein, which prevent ligand binding to the transmembrane receptor ' MO0 ——' SIS
complex on the muscle cell surface. A number of such agents have been show T N KT

S = = 7 A
be efficacious in preclinical disease models. o e : ? B
The dramatic growth of interest in pharmacological use of myostatin/activin ’ o , .
antagonists has now established several clear conclusions. Although several I e I DRI
signaling pathways regulate muscle homeostasis, the myostatin/aétotil|B °°o° ™
_S|gnaI|ng pathway is a dominant pathway whose |_nh|b|t|on can override the ~ Inflammatory ") °:° 0'0
influence of other pathways and lead to a prevention or reversal of muscle loss in (TN;f:‘i‘jgle ’ ©e © ©
diverse disease states. IFN-y, etc) p2-Agonist Testosterone  Insulin
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V e r kndbasarnshows Over 10% Net Lean Mass Gain

Potential to Optimize Weight Loss with Enobosarm: Meta-analysis of Body Composition from Three Randomized Clinical
Trials Support the Ability of Enobosarm to Preserve Muscle while Reducing Fat

C. PRADO', J. CRAWFORD?, A. DOBS?, W. EVANS*, D. RODRIGUEZS, |. SHALEV®, G. BARNETTE®, M. STEINERS
1-Ag, Food & Nutri Sci Dept, University of Alberta, Edmonton, AB, Canada; 2-Dept of Medicine, Duke Cancer Center, Durham, NC, USA; 3-The Johns Hopkins Hospital, Baltimore, MD, USA; 4-Duke University School of

Medicine, Durham, NC, USA; 5-Department of Research and Development, Veru Inc., Miam|, Florida, USA

METHODS AND MATERIAL RESULTS

FINANCIAL DISCLOSURES CONCLUSION OR DISCUSSION

Conducted by GTx, Inc. and exclusive
global license for enobosarm by Veru Inc.

BACKGROUND

Enobosarm is a novel oral selective
androgen receptor modulator shown to
increase lean mass and decrease fat mass
Encbosarm may benefit patients on GLP-1
RA for weight loss by preserving muscle
while augmenting fat loss

¢ Erobsaaem & 6 rove! sl ekecive onaregen secepiar modelotr (SARM)
datigned 1o sadocs fof Mt ong iecreame leon mem (uiche ged bose)

Eratosorm [Oviarme BIOMA Glv 004 b 3 vanswoided Mo
O30 16 e Sunde Vb

M Vo ek o B 3 (ve beles et sebems
poberde

e @ —

A meta-analysis was conducted of three
randomized clinical studies of enobosarm
involving older men, postmenopausal
women, and older patients who have
muscle loss due to advanced cancer, to
evaluate the ability of enobosarm to
preserve muscle while reducing fat.

Source: ADA Website, June 2024

Meta-analysis was conducted of 3
randomized clinical trials evaluating
enobosarmm 3mg q day versus placebo and
who had a Day 84 DXA scan 1o assess body
composition: Phase 2 501 study in older
males (>60 yo) and postmenopausal women
(n= 24 placebo and 24 enobosam), Phase 2
502 study in patients with muscle wasting
because of advanced cancer (n=30 placebo
and 31 enobosarm), and Phase 3 504 study
in patients with advanced lung cancer
(n=135 placebo and 124 enobosarm).

RESULTS

Al Day 84, DXA scan showed an absolute
increase in lean mass of 1.5 kg in
enobosarm treated vs placebo (p=0.00004),
and % change in lean mass of 2 4.04 % in
enobosarm vs placebo (p=0.00007)
Absolute decrease in fat mass was 0.758
kg in encbosarm treated vs placebo
(p=0.015), and % change in fat mass was a
loss -6.26 % in enobosarm vs placebo
(p=0.006). Enobosarm was generally well
tolerated with no increase in frequency of
gastrointestinal side effects compared to
placebo.

Encbosarm Trestment ve Place

(N=36T7)

bo

ot Day 54

In meta-analysis of 367 older men,
postmenopausal women, and older patients
with muscle loss from advanced cancer
enobosarm therapy resulted in reductions in
fat mass while preserving lean mass. This
meta-analysis supports the potential of
enobosarm when combined with a GLP-1
RA to preserve muscle, while preferentially
reducing fat to potentially result in a higher
quality welght loss in overweight and obese
patients. A Phase 2b randomized controlled
trial is currently underway to evaluate the
safety and efficacy of enobosarm in
preserving muscle mass and augmenting
fat loss in older patients receiving a GLP-1
RA for weight loss.

REFERENCES
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Regeneron Running a Giant Muscle Preservation Stud

A Study to Test if Trevogrumab or Trevogrumab With Garetosmab When Taken With Semaglutide is
Safe and How Well They Work in Adult Patients With Obesity for Weight Loss and Fat Loss

(COURAGE)

Study Overview

Brief Summary

This study Is researching exparimental drugs called trevogrumab and garetosmab (called “study drugs®)
In combination with another drug, semaglutide (Wegovy®). Part A of the study, the sponsor is only
researching trevogrumab, Part B of the study the sponsor Is researching trevogrumab, garetosmab, and
Wagovy either alone or In different combinations with each other. Part A of the study Is focused on
healthy participants. Part 8 of the study I8 focused on participants with obesity. The aim of Part A of the
study is to s2e how safe and tolerable the study drug is in healthy participants, The aim of Part B of the
study is 10 9ee how safe anda effective the study drug 18 when combined with Wegovy

Parts A and B of the study are looking at several other research questions, includmg

= What side effects may happen from taking the study drug
o How much study drug Is in the blood at different times
« Whether the body makes antibodies against the study drug (which could make the drug less

ive or could lead to side effects

Detailed Description
Part A Healthy Volunteers

Part B (starts after treatment for Part A has completed) Participants with Obasity

Study Start (Actual) @
20240313

Primary Completion (Estimated) @
2026-06-24

Study Completion (Estimated) @
2026-06-24

Enroliment (Estimated) @

624

Study Type @

Interventional

Phase @

Phase 2

Source: Clinicaltrials.gov and Regeneron 2024 annual meeting presentation to shareholders.

Obesity combinations aim to improve quality of weight loss;
exciting early data supporting potential unimolecular solutions

GLP-1 based therapies,

such as semaglutid
However, up to 40% of weight loss from these

Novel approaches for obesity

L'I'I.J, and tirzepatide, are emerging as l_\ndurus of care for weight loss,
5 is due 1o decreases in lean muscle mass'

Adding myostatin blockade 1o semagiutide leads 1o greater fat [oss and less lean
mass [oss compared 10 semaghutide monotherapy in abese non-human primates?
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Regeneron Phase 1 DataToevogrumalat ADA

OR: CLINICAL THERAFEUTICS—QOTHER THERAFPEUTIC AGENTS | JUNE 14 2024 "8:
34-OR: The Effect of Combined Activin A and Myostatin Blockade
on Body Composition—A Phase 1 Trial @3

DINKO GONZALEZ TROTTER; STEPHEN DONAHUE; CHRIS WYNNE; SHAZIAALI, PRODROMOS PARASOGLOU;
ANITA BOYAPATI, KUSHA MOHAMMADI; BRET J. MUSSER; PRETTY MEIER; JASON MASTAITIS; EVELYN GASPARINO;
JESUS TREJOS; JOHN D. DAVIS; GARY A. HERMAN; ROBERT PORDY

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

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

Results: Thigh muscle volume (TMV) increased from baseline 7.7% wittievogrumab 6 mg/kg + garetosmab 10 mg/kg
(nominal P<0.001 vs PBO) and 4.6% witlhevogrumab 6 mg/kg (nominal P<0.05 vs PBO) 8 weeks after singledose. Total

fat mass and android fat mass (AFM) decreased from baseline wittrevogrumab 6 mg/kg + garetosmab 10 mg/kg (-4.6%
and -6.7%; both nominal P<0.05 vs PBOAfter multiple-dose, TMV initially increased after 3 doses ofrevogrumab 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.

Source: ADA 2024 Websitéps://diabetesjournals.org/diabetes/article/73/Supplement 1/@4R/154774/39ORTheEffectof-CombinedActivinA-and 75
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Regeneronds Competitive P

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

Regeneron looks at obesity a little differently than a lot of the other companies out there. We believe that the sitdasibynisonot starvation or food
aversion but rather muscle and metabolism. And we have two antibodies that we think can help preserve muscle duringloise plesge of patients taking
these GLASs and GIP agonists or antagonists. And by preserving muscle over time, your metabolic rate will be conservethrangdheshould 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 tebotirumabour GDF8 or myostatin antibody; ajadetosmabour activin A
antibody, and we were very encouraged by that data, limited read through since it's a single dose, but we did see nufdenghmse 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 theseedintibodies.

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

Yes. Sdimagrumalds probably the one in the lead here, and that's a product that Lilly acquired from a companyearalienls and | believe they're
approaching the end of their study at this poBimagrumatblocks 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 blopkotsescenething binds to it.

We've decided on a different approach, where we're only going to selectively target GDF8 and activin A, two differeat ottt 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 exitialiyp hpote 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 mehiioaedlovef data nn
trevogrumab'solerability 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 nomhams\waiwere able to see some
muscle growth and additional fat loss. So we're very encouraged. We hope the data from the nonhuman primates that Wdagtgsamtat ADA can
translate to humans. That's what the Phase 2 study we're currently running is intending to do. And as | mentioned, hav@ala¢asometime next year
from at least the first 26 weeks of that study to read out.

Sourcehttps://investor.regeneron.com/statiles/170984d52a684c4bbc6c22bea8c710ba 76
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Scholar Rock Preclinical Data for 8B&Impressive

CAMBRIDGE, Mass(BUSINESS WIREJun. 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 Endpoint (units) S8K-439 + semogluide
growth factors play a fundamental role, today announced that the first participants were dosed

the Phase 2 EMBRAZE proletoncept trial, designed to assess the safety and efficacy of , ' =
apitegromab an investigational, highly selective myostatin inhibitor, to preserve lean muscle me

in individuals living with obesity and on background therapy of alGéé&eptor agonist (GL1P

RA). The trial will also evaluate the effecepitegromalon the durability of weight loss upon

withdrawal of GL-R RA therapy. The results from this trial will inform the development-488RK

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 potentiat43SRK

increase lean mass and contribute to a favorable body composition following withdrawal from

GLP1 RA treatment. These data were presented by Melissa Fulham, PhD, of Scholar Rock, at _ ore oo ot the semophside : ' :
American Diabetes Associationds 84th Sci en v ' ' | I

CWe are happy to share the exciting news that wedve dosed the first particip
clinical trial ahead of schedule and to have new preclinical data witd 3R Iur highly selective

anttmy ost atin, featured at the American Diabetes Association Scientific Sessio
Backstrom, M. D. , MPH, President a#3prechnicdf Executive Officer at Scholar Rock.
data to date have demonstrated preservation of lean mass witil RAPduced weight loss,

attenuation of fat mass regain following GLRA withdrawal, and greater potency compared to an

ant-rACTRII antibody. Together, these data continue to support-enioéesss 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

SRKA39, as well as the EMBRAZE trial . dz

Sourcehttps://investors.scholarrock.com/newsleases/newsgeleasedetails/scholafrockannouncesnewsrk-439-preclinicaldata-showing
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Key Question for Muscle Preservation Drugs: Do They Mz

Yes. GLPL agonists cause concerning and clinically meaningful loss of muscle mass.

Peter Attia, Blog Posting, Feb 2023

tc from the i nformati on wecolodata,sheseape t . . : g .
Cmiracle drugsda start to | oo kHthefirétrial | elges%&rigiih}%écéewIgeﬁos%l.ngof?\trfssf% 3nlegtsallygeragl]y. 1 trial

demonstrating the efficacy of semaglutide as a treatment for adult obesityibset of
140 patients underwent DEXA scans for body composition analysis. Among these
patients, lean mass accounted for approximately 39% of total weight loss

substantially higher than ideal. Irsabstudyof 178 patients from the SUSTAIN 8 trial on ~ Maintaining Muscle is Important for Healthy Weight Loss

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 STI
1 trial.

- @ Increased basal metabolic rate (BMR)'

. Enhanced glucose homeostasis?
The preservation of lean

mass has many benefits

l'tds i mportant to note that both of t h for overall health: " = f:;ﬁi'i:f‘ﬂ;lff;'émms Vit
or obesity, and higher lean mass loss among such individuals can still be an acceptal + Improved strength

cost for dramatic weight reduction as long as overall body composition is improving. « Improved insulin sensitivity

Indeed, despite the high lean mass losses, the proportion of lean mass to total body -+ Increased basal metabolic rate

Increased calor expenditure
post-exercise’

mass still increased in STEP 1 patients by an average of roughly 3% and in SUSTAIT « Improved metabolic profile

patients by an average of just over 1%. * Reduced total body fat
Increased bone density, strength,

)
Ce— - -?:"éh Reduced visceral fat
D

N\ lunmovn, and bngew(yvand decreased
GLP1 agonists have also grown in popularity as a weight loss drug among those risk of injury, and disability**

without obesity, a trend | find somewhat disconcerting. While those with obesity stanc

to reap considerable health benefits from fat loss, the potential benefits of fat loss T ™ e e e ok} ,. )

among healthyweight individuals are minimal and are unlikely to offset the sizable s AT : B! B RS 3% ScholorRock.
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. .

Sourcehttps://jamanetwork.com/journals/jama/artictabstract/2819410
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Key Question for Muscle Preservation Drugs: Do They Mz

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

From: Conte C, Hall KD, Klein S. Is Weight Lessduced Muscle Mass Loss Clinically RelevantdAMA Jun 3, 2024

The loss of fat free mass (FFM) is not clinically relevant and is normal. Weight loss helps The stories told about having worse body

muscle function and there is little evidence that Activin Il receptor blockage matters. composition after weight rebound are not

CThe mar k ed we i g hitbaded s s i | 8| Effect of marked weight loss induced by GLP-1-based accurate.

antiobesitymedications and the results from several triale ~ *"tebesity medication Clt has been proposed that
that found 25% to 40% of the weight lost was composec ﬂ regain in people with obesity could have detrimental effect
FFM/lean body mass (Figure, B) have led to concerns -5 Proportion of on body composition, based on shoerm studies that
regarding adverse effects of Glasedantiobesity 5 -10 lostdesved from found a greater relative increase in fat mass than FFM in
medications on physical i & n W gamass O f o rdgBire@ vieight than in lost weight, suggesting repeated
studies reported the effects of weight loss on SMM Cs N W Fru f;?sfsrfe cycles of weight loss and regain will increase whboldy
(skeletal muscle mass) or objective measures of physice = _,; adiposity. However, these studies involved refeeding
function. It is unlikely that the decline in SMM that occur following experimental weight loss in lean individualg (
with even Iarge amounts of Welght loss impairs phySiC&' )ﬁ Retatrutide Semaglutide Tirzepatide the Minnesota Starvation EXperiment) or illneskiced
function. People with obesity generally have greater o ' cachexiadg, tuberculosis, cancer). Such data do not
amounts of FFM (ffee mass) and SMM than lean peoplepy dlecreasing iniramyocellular and intermuseular accurately reflect weight regain after intentional weight los:
so the decrease in SMM induced by weight loss represenftgglycerldes and increasing muscle msglln sensitivity. in people with obesity, where the composition of weight \
a small fraction of total body SMM. Moreover, even thoughionetheless, the effect of Glibbasedantiobesity regained is nearly dentical to the composition of weight

the decrease in SMM can sometimes cause a decrease ifhedications 02 FFM haﬁ led to an interest 'r? ddeveloplng lost. GLPHbased pharmacotherapy and bariatric surgery
muscle strength, it does not necessarily have an adverse FOECI;(I)\ATIStiAnI;[Ap Aagggjm Zrapy o ml;ugatz the CCTEaSE  can achieve marked weight loss in people with obesity.
effect on physical function. Intentional weight loss causes'd it e Stuh{)mbrlmcli OU?] that - ; Even though the absolute decrease in FFM/SMM is relatec
greate_r relative decrease in body f_at than FFM or SMM’ sgfimulating musc (—agrr]ovzjt y bloc Ir,]:?:;[vlzac.tlvm iah to total weight loss, the decrease in FFM/SMM in relation t
the ratio of FFM/SMM to fat mass increases. Af:cord'ng'y{eceptgr pre(:jvsntgl__é © epreaie Ir:j.d urln(i] WeIght b aseline is usually small and the relative reduction in
physical function and mobility improve after weight loss "9SS I Ece f.y_ agonism, fUt 'd not res:Jtln FFM/SMM is less than the relative reduction in fat mass,
despite the decrease in FFM/SMM, even in older adults 9reater benefits in exercise performance or glucose resulting in an improvement in physical function.

with decreased FFM and SMM at baseline. In addition, Nhomeostasis than weight loss induced by Glagonism

weight | oss i mproves the Q.ad PdICi tdzy &z of remai ni ng muSucdntgs/jamanetwork.com/ournals/jamalarticlabstract/2819410 /9
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The Phr ase
May be in Your Future

BMI Analysis Can be Highly Misleading
Quail and Dannenberg,Nature Reviews Endocrinology2019

Box 1| Weighing the value of BMI

High BMI has been associated with reduced mortality following certain health events,
including heart failure, heart attack and some cancers'”". This observation is known as
the obesity paradox, and is debated widely owing to its clinical implications. Several
competing explanations for the obesity paradox have been proposed,

Weight and the metabolic syndrome do not always correlate

BMl is used as a readily available cost-effective surrogate for predicting obesity
comorbidities. Although this assumption is reasonable for population studies, ~25%
of individuals who are obese are metabolically healthy''* and ~20% of individuals
who are lean are metabolically obese' (metabolically obese normal-weight; that is,
they have qualitatively similar health risks as people who are obese despite having
a healthy-range BMI).

BMI categories are not one-size-fits-all

BMI does not consider age or sex; therefore, certain demographics are frequently
misclassified (for example, postmenopausal women)' . Additionally, BMI categories are
based on morbidity and mortality statistics from white European populations. and do
not universally predict adverse health conditions. For example, a high number of Asian
Indians with a healthy-range BMI have type 2 diabetes mellitus. Therefore, BMI
categories need to be adjusted between populations'’,

BMI is not static

For some cancers, weight loss is the first symptom that prompts a medical evaluation.
Although illness-induced weight loss is unlikely to push an individual into an entirely
new BMI category, even modest weight loss can have biological consequences.

For example, 10% acute weight loss in women who are morbidly obese leads to an
improvement in some systemic markers of the metabolic syndrome and inflammation'™,
and reduced systemic predictors of metastasis based on preclinical models'*.

* Seehttps://inbodyusa.com/studies/
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At home@cales like thelnBody
Dial H30 are affordable and
allow for reasonably reliable
measurement of muscle mass
and fat mass.*

Body fat is a killer.** -

_ y New EASO Guidelines Include Body
Britton et.al., JACCJul 2013. Composition for Obesity Management***
Participants from the Framingham Heart Study (n =

3,086) underwent assessment of fat depots using o ioslabiiaad
multidetector computed tomography and Were . coometric component PO e A
Lo + Medical domain

followed up longitudinally for a median of 5.0 yea " Jg i inssemiier
After multivariable adjustment, visceral adipose  -©Obesity M 50 ko)
tissue was associated with cardiovascular diseas
(hazard ratio: 1.44; p = 0.01) and cancer (hazard
ratio: 1.43; p = 0.005).

High BMI Not Always a Sign of Il Health

+ Functional domain
» Mental domain

Diagnosis of obesity

BMI = 30 kg/m” or
BMI = 25 kg/m? and WiHR = 0.5
plus medical, functional or
psychological impairmaents of

C.Aschwanden, Scientific American, Jun 2024 PR

One major objection raised to declaring obesity a disease is Suagling of obeslty

that its basic diagnostic measure may not be meaningful. The

standard for measuring ob(_esny is BMI, in part b_ecause itis % e

easy to gauge, is inexpensive and, at a population level, therapeutic targets
correlates well to body fat | evels. But
Actor Dwayne GC€The Rockdz Johns@hud@Sw.d BMI
heds ngheddesevery muscul ar kind of guy,
says. On the other end of the sgegtrum, he

people with a normal BMI who are very doughy, and they have i inuat tevel s not sufficient

a high body fat percentage. dz “Jlocims

** Seehttps://www.nbcnews.com/health/healthews/fatmoreimportantweightalone-health-studyn53504], *** Seehttps://acrobat.adobe.com/id/urn:aaid:sc:EU:ec47181884927a73fd2fd6797ac88

# Seehttps://www.scientificamerican.com/article/peopleho-are-fat-and-healthymayhold-keysto-understandinepbesity/ 80

Sourceshttps://www.nature.com/articles/s41570180126x, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC414248%tps://pubmed.ncbi.nim.nih.gov/35717418/
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What Will Muscle Enhancing Drugs Mean for Society?

We are sitting up and paying attention to the muscle
enhancement drug category
for its combo of a myostatin inhibitor with an Activin
receptor Il inhibitor.

Whether clinically relevant or not for obesity management,

the type of data showed by Regeneron aredawpping.
Or perhaps we should say apumping.

Muscle up 8% and fat mass down 7%eightweeks. Wow.
And the drugs arsubQwhich means they could be

administered at homd8 i o Aapd@infagonistis IV as is
L i Ibimggfusnab Those will be used for severe patients.

| mportantly, there are so
Vaef r tarepfpasasmearkis thrgughRaediffexent athovay dhan
the myostatin inhibitors as does the apelin cldssnunis
and Juvenare 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 t
case of LiantHokstra congenital myostatin deficiency
works well but does not lead to health issues.

We dondt think we are tak
drugs in this class could easily go in the tens of billions.

The market will include those losing weight on-GLPs
sarcopenic (see a discussion on previous page re: perso

One quickly gets into the same conversations that we are with normal BMI who have excessHdt h e C s ki n TheyGerrharabDy tizytokstrawas born

having about GL-P 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 leiegm 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.

and consumers who wish to augment their musdheth ~ "V/th mutations causing congenital

f theti c . heal t h myostatin deficiency. He wav d%round h
oo A e S ) ) frveepcﬁmﬁ dAndbefs tike st P

compositiondz will be utt edi€adasdikedrodnor e a

now than today, particularly because it be easily measured

with readily available thome equipment.

* See Carrie Arnold, ¢F#
. . . i h
While perhaps not as important as obesity drugs, the newyz ' dommongmarch 2024 ©
class of muscle enhancers will be very important for souety
tps://www.nature.com/articles/s4158124-
H offering a major option for loss of muselene of the 021765).
most important causes of death in the elderly and those

with advanced disease. 81
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Sarcopenic Obesity a Major Killer of the Elderly

Healthy

. ~-”//’—\
weight

Sarcopenia Obesity ™\

1. Low muscle /
strength

Sarcopenic
obesity

2. Low muscle quality
and/or quantity

\
-\

3. Low physical \\

performancege \\
NR NS

Sourceshttps://www.nature.com/articles/s4136824-01529z, https://pubmed.ncbi.nim.nih.gov/38526491/

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

This largescale, populatiorbased cohort study assessed participants from the
Rotterdam Study from March 1, 2009, to June 1, 2014. Associations of sarcopenia
and sarcopenic obesity (SO) with@duse 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% &l .9063%ad
probable sarcopenia and 127 (2.2%; 95% ClI,-2.8%) had confirmed sarcopenia.
Sarcopenic obesity with 1 altered component of BC was present in 295 participants
(5.0%; 95% ClI, 4.4%6%) and with 2 altered components in 44 participants (0.8%;
95% ClI, 0.694.0%). An increased risk ofe@dluse mortality was observed in
participants with probable sarcopenia (hazard ratio [HR], 1.29; 95%-Ci47) &hd
confirmed sarcopenia (HR, 1.93; 95% CF21483. Participants with SO plus 1

altered component of BC (HR, 1.94; 95% C#2138{) or 2 altered components of

BC (HR, 2.84; 95% CI, 491) 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 allcause 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.
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Ten Important Catalysts for Third Generation Obesity Drugs

- : Lil |y . |
MariTide Phase Retatrutide Small molecule SURMOUNT Vi ki ngd

2 Data Phase 3 Data GLR1 d s MMO data Phase 3 Start
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(1) UpcomingMariTidePhase 2 Data Will Define the Marke

Bob Bradway, Amgen Earnings Call, May 2024

CNow | et me just add one ot her i
normally comment on interim data, especially for our Phase Il trial, we
recognize there is significant interest in obesity in MariTide, so we'll pro
additional commentary todayhe interim Phase |l analysis for this

study is complete, and we are very encouraged with the results that

we've seen thus farand with the conduct of the trial. Following the interi )
analysis, | would say we're confidenMariTide'differentiated profile and
believe it will address important unmet medical needs.

We are actively planning a broad Phase Il program including obesity,
obesityrelated conditions and diabetes. Obviously, we expect to careful
complete our ongoing Phase Il trial before then moving as swiftly as
appropriate to establish the safety and efficacy of this potential medicin
Phase lll trials. We've initiated activities as well to further expand

manufacturing capacity with bot POPSIAW cal and comme
Chief Executive Officer

Amgen

AL
\
‘‘‘‘‘‘

Sourcehttps://www.gurufocus.com/news/2426629/e024-amgeninc-earningscalktranscript
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JayBradnerComments on Amgen May 2024 Earnings
Call

Thank you, Bob, and good afternoon, everyone. Let me start with MariTide. Reitel
Bob's comments, we are very pleased with the results seen with MariTide thus far
we're very pleased with the overall conduct of the ongoing Phase Altrains

remain active, patient dropout has not been an issue, and we're fully on track for
top line 52-week data from this 1tarm Phase Il study in late 2024.

We're seeing a differentiated profile of MariTide and are confident that it will addre
important unmet medical needs, obesity, obesgthated conditions and diabetes. We
look forward to completing the ongoing Phase Il study and working with regulators
move rapidly to the broad Phase Ill program. Later this year, we plan to initiate a
additional dedicated Phase Il trial investigating MariTide for the treatment of diabe
in patients with and without obesity. This new trial is not a gating step for our PhasfP

: : , , Chief Scientific Officer
program in patients with obesity. Amgen

radner

Sourcehttps://www.gurufocus.com/news/2426629/e024-amgeninc-earningscalktranscript
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MariTideMotivated by Fact That GIP Receptor Mutations
Are Associated With Lower Weight

MariTide: GLR1r activation + GlPrinhibition. Two GIPR Mutants Decrease Weight The Human Mutants Demonstrate Decreased
in Humans Receptor Activity thereby mimicking antagonism
B GIPR
INHIBITCRY
ANTIBODY Non-carriers GIPRmutant 1 GIPR mutant 2 GIPR 125~
o GLp-t (WT GIPR) (r=1392155688) (rs143430880) mutant 1 + 2
ACTIVATING @ n~ 114898 n=41 n=297 n=1 -
PEPTIDE = n '8 o 1004
g = Q. ODQ WT GIPR
27 . 5 -2 2 ; GIPR mutant 1
Q Rationale 5 P ‘g GIPR mutant 2
oL t oz
activation 0O 4 o
e =
g -2 S
-3 xR
om GIPRmutant 1 + 2

T
-10 -8 -6
Log conc. GIP(1-42) [M]

Maodifed from Turcot et al. 201 Moditied trom Kioilays ot & 71

T
0 12

Seehttps://www.nature.com/articles/s415881 7001 1x, https://www.frontiersin.org/journals/cetind-developmentabiology/articles/10.3389/fcell.2021.749607/{liktps://www.nature.com/articles/s41588180334-2,
https://diabetesjournals.org/diabetes/article/70/9/1929/137729/FR®leof-GIPReceptoiin-the-CN Sfor-the, 87
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The Scale of Weight Loss Seen ManTidgdAMG133) Has
Never Been Seen Before with a Pharmacological Agent

Body Weight

A total of six subjects were randomized

0 30 60 90 120 150 180 210 to the placebo group across cohorts

* f * Study Day -+ 6 subjects were randomized to the AMG
133 group at each dose level

2 subjects were replaced in the 420 mg
dose group

5 = SUDIITENCOUS: - aean
5C = subutaneous. mg = miligram. ﬁ"
12 ‘ i

Note that two subjects dropped out of the Phase 1b at the high dose. This
discontinuation rate is not unusual for the GLR1 class, however.

0
Q
The observed weight loss $0 5-
: . c T
with a GLP1 agonist and S
GIPr antagonist O .5 OREeRRRREITRT st -
: = -
corresponds to going S E - = i
from 250 pounds to 215 S5 = 140 mg
pounds in three months. 2% o —- 280 mg
28 ¥ 420 mg
The weight loss slope at the 420mg /0:’%
dose is extreme. Patients lost 1% of © B
their body weight every sixdays. g g -20 T T T I T T 1
O
—
ey

f AMG 133 SC administration
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Understanding GIP: When Glucose Goes Through the C
Something Happens: GIPr is Agonized

insight review articies

Insulin signalling and the regulation of
glucose and lipid metabolism

S 45—

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

The study showed that blood insulin levels were about three times greater after humans
consumed glucose compared to when it was given intravenously (1V), 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)

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

Saltiel and Kahn identified GIP as the
main explanation of why insulin

production largely requires that
8 Mcintyre N et aLancefi964; 2:221 glucose pass through the gut.

9 Saltiel AR and Kahn QWfure2001; 414:79806
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Understanding GlPtypoinsulinisnieads to Starvation

By patrtial reduction of insulin, a GIP antagonist can induce a state of weight loss. In the extreme, full ablation of insulinn Type 1 diabetes
leads to starvation because insulin is required to absorb nutrients into cells.

CType | diabetes has been described as Lstarvat i ogfuelsnnsulirhdeficiencygreventseffectipeluse oftfugls by mahe s p i
tissues, hence Lstarvingd them of nutrition. d

Prior to the invention of insulin, children with Type 1 diabetes starved to death. Below are remarkable photos of peedives\whppened to overlap with the discovery and availability
of insulin from Eli Lilly.

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

Pathentt JU, 15 posins  Dhecobiet 15, 1932 Pativee L PR Febemary 15, 12 February 1923 September 1923

9 EndociReyVolume 40, Issue 1, February 2019, Pagés 1 90



Boylan and Wolfe Explained Rationale for GIP Antagonisi
a 2015 Paper

GIP is the principal incretin responsible for stimulating insulin release. This, in turn, causes circulating glucose to be sbred as fat.

100 -
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% Welght Gain

30 -
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%
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© P=0.0000007
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s 0
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*
* P 4 .'£
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R
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7 4 U o HF dietcontrol
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& X ««+ 4+« Isocaloric control diet
4 = (= = HF diet GIP mAb
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¥
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Time (weeks)

10. Boylan MO et &lm Physiol2015; 309:E10081018.
11. Mcintyre N et al. Lancet 1964;-220

A

Ve

A

Mike 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?

This work was independent of Amge

similar insights.

In this seminal study done in C57BL/6 mice, &IP antibody
attenuated the insulin response to oral glucose by 2/3 (similar to th

e

1964 human study inLance}*land eliminated the insulin response to

co-administered intraperitoneal glucose.

The effect of the antiGIPmAb on weight was dramatic; weight gain
decreased by 46.5%and was equivalent to the lowfat diet control
mice.

There wereno differencesin the amount of food consumed among
the treatment groups.

An intriguing possibility with GIP blockage is that the nausea and
potential muscle loss side effectsof GLPLds coul d ©be
eat the same amount of food but just fail to store it as fat because
you are making less insulin.
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A mg eMagTisdeHas Set a-Blonth Record for Weight Los:

13.1% The weight loss seen corresponds to a
loss of 40 pounds in three months for a
| 250-pound person.
SEIFFL905295887888852¢82¢
333 QQS = 0 @ o £ 2 UJB O':.;U:.mgo S = Z
5 ®scc 28883822589 o5aeE 383 235
= = = = = = — ~ = C ~
$3228 755685558332 058882383
3 EZ?SAAAFAA(DACAABA(D Z:\UJV(GD)
@ 3 2 =3TCYPV=NTIBITIEFEZZ3 V< Z
$ -8 2 g 2=E8 R E 2 c s - 233187% 3 :
=B 28~ _.83§8 =385 7 38 ¢ Amgends Phase 1b weight | oss record
e = = = = e = g . . .
B s £ 5 & 2 5 as yet unmatched, longjump world record in the 1968 Olympics. No other
g 2 %

Placebo Adjusted Weight Loss Among Obese

Persons by Therapeutic Approach
(12 Weeks, Highest Dose Used)

III -2.0%-2.0%
3.29%-3.1%
-4.0%-3.9%
-5.0%
-6.6%-6.6%-6.5%-6.5%"

-6.3%-6.2%76:0%
7.8%
8.0%

85%

-6.9%
-7.5%

-9.2%

-11.5%
-12.0%

agent has ever come close.

Source: Stifel analysis. 92



WillMariTideEmerge as the Strongest Agent Yet?

There are a number of considerations that deserve attention in handicappingMa r i T prasmecfssbased 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 doseescalation 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 tb high dose arm could reflect
severe nausea caused by the lack of a ruin. Another factor is that the two highest doses in MAD study were heavily enrolled wih females (11/16 or 69%). This
would tend to bias the results versus other agents that have gender balanced designs.

@ Didndt See Deep Drops in | ns u@ n VennlittidHrebousmdHseven with a single dose.

Multiple Ascending Dose
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

o
J

Single Ascending Dose Multiple Ascending Dose

100 -

Fasting insulin (pmol 1) o
change from beseline
I
o Q
1 1
Mean % BW change
from baseline after a single dose

Mean % BW change
from baseline after multiple doses

- excluded diabetes which are most the most s — T T T
P T e,s ™ ikely candidates for this pharmacology. f G t 1 1 sudyds
—e— pPlacebo - 21mg —&— 70 mg —e— Placeho - 140mg
¥ 140mg 4 280mg = 560mg
—e- Placebo - AMG140mg —&— AMG280mg —¥ AMG420mg B B40mg ——280mg -¥ 420mg

@ Very Small Sample Sizes for MAD Dosing Arms. While Drop in @ Di dndt d o swhick mears that tolerability issues
Weight Was Huge Hard to Generalize are likely manageable in Phase 2 with a dose rurn.

Véniant et.al., Nature Metabolism, Feb 2024 Véniant et.al., Nature Metabolism, Feb 2024

CThe main I imitation of this FIH st udy(;'A(\/tast ﬁé‘ehisdnhe‘éét s,\g}An@I(?oéé Z 8¢ AFZ"‘d“rhd"
interpretation of PD effects, including metabolic parameters is thus study before receiving the second dose after reporting mildi&ed
required. Furthermore, the participants had neither diabetes nor high adverse events; therefore, infratient doseescalationbased regimens

triglyceride and cholesterol levels, which further limits the generalizability may offer a future advantage in decreasing thediose effect seen with
of the metabolic parameter findings. dz AMG 133. &z

Sourcehttps://www.nature.com/articles/s4225%23-00966-w 93
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Wh at We Wi | | Lear n

What we can expect to see from Amgen at year end 2024.
ACTIVE, NOT RECRUITING @

Dose-ranging Study to Evaluate the Efficacy, Safety, and Tolerability of AMG 133 in Adult Subjects
With Overweight or Obesity, With or Without Type 2 Diabetes Mellitus

Study Overview
Brief Summary Study Start (Actual) @
The study aims to compare and assess the dose response of 3 selected doses of AMG 133 compared 2023-01-18

with placebo, on inducing and maintaining weight loss from baseline at Week 52 in participants with

overweight or obesity without diabetes mellitus (Cohort A) and in participants with overweight or obesity Binary Complesion (CEtmam) @

with Type 2 diabetes mellitus (Cohort B). 2024-10-04
Official Title Study Completion (Estimated) @
A Phase 2 Randomized, Placebo-controlled, Double-blind, Dose-ranging Study to Evaluate the Efficacy, 2026-01-02
Safety, and Tolerability of AMG 133 in Adult Subjects With Overweight or Obesity, With or Without Type 2
Diabetes Mellitus Enroliment (Actual) @
Conditions @ 592

Obesity  Overweight  Type 2 Diabetes Mellitus Study Type @

Interventional
Intervention / Treatment @

Phase @
* Biological: AMG 133

¢ Drug: Placebo i

Source: Clinicaltrials.gov

from AT

We will see performance ofMariTide 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.
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A mMaaTndgReadout in Late 2024 is so Importan

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

@ R’Se*tﬂle'tEdtse The MariTide readout scheduled for late 2024 has
~ Retatrutide- g _ . . .
;kr;y%estm © Semaglutide the potential to profoundly influence the future of
VK SO - .
° CT§88 e .\GSBR129CT oo, Semaglutide the weight loss drug market.
o Survedutide g CagriSema ___
MariTide™.. =< =

'~-.."..F.eetatrutide = { irzepatide -
“ : EUZR “®- Semag|utide

® VK2735 o dufide ~ - ---——___
....................... T~ ¢ FETyikpde "7 777" ---® Semaglutide
© MariTide - .Retatrutide I PU
HRS9531 e
® Crags ® GZR18 ~—_ e Tirzepatide

This chart hypothetically connects the dots fortetatrutide

and MariTideusing roughly similar curve shapes built forsemaglutide

and tirzepatide. There are a number of open questions oMariTidethat will MariTide
be answered this year: (1) do the sharp drops in weight seen in a small Phase 1b study repeat in a larger moénter study?, @) does the rate of
decline seen from 4 weeks to 12 weeks continue or does it level off quickly or slowly@) is the side effect profile competitive with other incretin
agents?If the efficacy scenario painted by us (yellow dotted line) here holdsMa r i T28% plafabo adjusted weight loss at 48 weeks would
correspond to turning a 250pound person into a 180pound person in less than a year. If Amgen pulls this off and shows a compigive side effect
profile it would be bad news for incumbent and forthcoming incretin drugs and for those sponsors working on muscle preservain drugs.*

10 20 30 40 50 60 70 80
Weeks on Therapy

* The weight loss on bariatric surgery at one year is quite similar to what we are modelling here. See, foh#xartipiew.endocrinepractice.org/article/S158091X(20)35972/.
Source: Stifel analysis of various company presentations and press releases. Please note that these are not resulttoftacseadlies and would likely be different in such a context. 95
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HypotheticaMariTidelimeline

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.

GIPR INHIBITORY ANTIBODY

Amgen starts
additional

AMG 133 marketing
studies to show

\—’- longterm health Phase 3 studies
; -L/ : effects. read out.
=1

GLP-1

I When launched,MariTide has the potential to

I 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 Amgends enor mou
manufacturing capacity in places like Juncos PR,
Rhode Island and Ohio and (3MariTideis a
biologic resulting in much better treatment under
IRAH 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

U persons who have severely impaired betecell

= - ' function and (2) larger needle size required than
GLP-1R - inhibition Phase 2 study Phase 1b study J3Year datais with peptide products H would be similar to a
activation y ilabl OLE | pep o p .
actvation ™ inpcbiion open label in Chinese avarable on | Repatha® injection.
underway. completes.
Data on rebound Amgen files a
: Report on Enrollment in for those who  B|LA with the Amgen launches MariTide Results of marketing
Interim look at _ _ A . ;
Phase 2 data topline Phase 2 two Phase3 ~ Phase 3study  ceased FDA, using a PRV MariTidenthe  launches in studies on the health
Study is fully data including studies is well ~ enrollmentis  treatmentis also to accelerate United States ~ China, Japan and  effects oMariTide
enroiled. 52-week results underway. completed. available. review. market. Europe. released.

S

- T T T 1 T T T

May 2024 Q4 2024 Q22025 Q4 2025 Q4 2026 Q2 2027

Q1 2028 Q1 2029 Q4 2029
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(2) Upcoming Retatrutide Phase 3 Data

Whi | e MarJidenad amazing X&eek weight loss data, the molecule
still has a lot to prove. Can it replicate the pace of weight loss at 48 weeks v
reasonable tolerability and side effects? Time will tell but there is another gt
option with advanced data. '

The best performing molecule to date withwdl@ e Kk dat a i s EI| g
retatrutide . Patients on the drug lost 22% of their body weight on a placebo
adjusted basis.

While not quite the 28% we envisionkdariTide i t ds a whol e
Are patients going to care that much about the difference?

The key thing we are watching for this molecule is the emergence of Phase
Retatrutide data. As shown on the next page, Lilly has at least three Phase _ o _
studies underway with Retatrutide (TRIUMPFRIUMRBand TRIUMRS). There Is a very good reason scientists are calling
TRIUMPAH is slated to report topline results by February 2026. Those data wil etatrutide the £Godzilla
be very important in the history of the obesity drug sector. Interestingly, LillByssimultaneously targeting three pathways (GIP, GLI
running a heado-head study ofetatrutideagainst semaglutide. We think Glucagon)retatrutideaims to provide more effective
retatrutidecould launch in Q1 2027 (less than three years from now) and a falknagement of obesity and type 2 diabetes than

year beforaMariTide existing treatment

Source: https:/iwww.prnewswire.com/nevedeases/lillysphase2-retatrutideresultspublishedin-the-newenglandjournatof-medicine-showthe-investigationaimoleculeachievedup-to-175-meanweightreductionat-24-
weeksin-adultswith-obesityand-overweight301863690.html 97



Select Trials — Retatrutide

Pri
Study Indication* Phase Patients Primary Outcome** rlmary Completion
Completion
. A Study of Retatrutide (LY3437943) in Participants With Obesity ors X
NCT05882045 | Obesity and Cardiovascular Disease (TRIUMPH-3) 3 1800 Percent Change from Baseline in Body Weight Jan 2026 Feb 2026
A Study of Retatrutide (LY3437943) Once Weekly in Participants Percent Change from Baseline in Body Weight and Change from
NCT05931367 | Obesity |Who Have Obesity or Overweight and Osteoarthritis of the Knee| 3 405 Baseline in the Western Ontario and McMaster Universities Feb 2026 | Mar 2026
(TRIUMPH-4) Osteoarthritis Index (WOMAC) Pain Subscale Score
. A Study of Retatrutide (LY3437943) in Participants Who Have 2 :
NCT05929066 | Obesity Obesity or Overweight (TRIUMPH-1) 3 2100 Percent Change From Baseline in Body Weight Apr 2026 | May 2026
A Study of Retatrutide (LY3437943) in Participants With Type 2
NCT05929079 | Obesity | Diabetes Mellitus Who Have Obesity or Overweight (TRIUMPH- 3 1000 Percent Change from Baseline in Body Weight May 2026 | May 2026
2)

e Effect of Retatrutide Compared With Placebo in Adult

NCT06354660 DiZtF:etes Participants With Type 2 Diabetes and Inadequate Glycemic 3 480 Change from Baseline in Hemoglobin Alc (HbA1lc) Jun 2026 Jul 2026
Control With Diet and Exercise Alone (TRANSCEND-T2D-1)
Effect of Retatrutide Compared With Placebo in Participants

Tvpe 2 With Type 2 Diabetes and Moderate or Severe Renal

NCT06297603 Dizsetes Impairment, With Inadequate Glycemic Control on Basal Insulin,| 3 320 Change from Baseline in Hemoglobin Alc (HbA1lc) Sep 2026 | Oct 2026
With or Without Metformin and/or SGLT2 Inhibitor
(TRANSCEND-T2D-3)
Effect of Retatrutide Compared With Semaglutide in Adult

Type 2 Participants With Type 2 Diabetes and Inadequate Glycemic g :

NCT06260722 Biabstes Coritrol WIRE Metisirln With o Withe it SBETE Rk b sF 3 1250 Change from Baseline in Hemoglobin Alc (HbA1lc) Dec 2026 | Mar 2027
(TRANSCEND-T2D-2)

Source: Eli Lilly Q1 2024 Earnings Presentation, pag@s 41
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(3) Small Molecule GEPds | mport ant tc

Placebo Adjusted Weight Loss Among Obese
Persons with Small Molecule Orals
(12 Weeks, Highest Dose Used)

GLP1 peptide agonists such as Semaglutide have clearly changed the obesity market

forever. A once-day oral GLR would have some obvious advantages.

First, an oral would be more attractive to some patients. Wiatgpov® and
Zepboundnvolve just a weekly pinprick to patients, many would prefer an oral ovi
an injectable.

We are aware of twelve small molecule-GBBonists that are advancing in clinical
development. These are from Pfizer, Structure,HdhgruiHercules Biolexis

-6.5%
Gilead MindrankAl,Regoy RocheSciWind TernsYunoviaand AstraZeneca. These 6.9% -7.5%

; . o -8.0%
small molecules have important advantages gaptidicoral medications such as

Rybelsusand Amycretin (1) no fasting requirement before usage in the morning, (2
much lower cost of manufacture and (3) ease dbomulation with small molecules -11.5%
from other mechanism classes. On the other hand aongtretirdata are superior to
what has been seen with small molecules.

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

(A7) uoudyBiouo
(81N1NNS) 062T-H4SO
(uosuedwod 10y) eIWASDO
(uosLredwoo J1oy) apiedaziil
(uosuredwoos Jioj) apinninelay

12. We do not sdanoghprod a tl a& dfdailyadruB tivai zasdyeeh paused for reformulation after a high rate of nausea side effects in a Phase 2tsardgvErage weight loss at@2eks shown in non
diabetic obese individuals on ClinicialTrials.gov is not competititres(//clinicaltrials.gov/study/NCT0461727Further, neithekstrazeneckEccogenaor Regohave yet to report out human weight loss data. Also not shown 99
TTP273 from VTV Therapeutics. This agent saw a significant AE burden in a 2017 ADA presentation and has not beerilae\sayethén.



https://clinicaltrials.gov/study/NCT04617275

Many Patients Prefer an Oral Obesity Dru
OptIOn SC(I)S;II orals are created

: . . C g . . . Patients prefer orals to injectables. But the
Data on patient preferences for oral versus injectable obesity medications can be found in various studies, 5" p'? ok fr f) m todayds

surveys, and clinical trials. Here are some key points from the available research: Wegovy® and Zepbound® bother very few
patients anymore.

Patient Surveys and PreferencesA study published in the journal Diabetes, Obesity and Metabolism(2021) o] e of e e o e

conducted a survey among patients with ob(_asit_y_to assess th_eir prefer_ences for oral versus inj_ectqble GIP  manufacturing side. We estimate that Lilly

receptor agonists1?2 The study found that a significant proportion of patients preferred oral medications due  and Novo are having to spend $20 to $40

to convenience, fear of needles, and ease of use. In a survey of patients with type 2 diabetes (many of billion each to get the manufacturing
whom also struggle with obesity), preferences indicated a strong inclination towards oral medications if A e e
current and future peptide incretin

they were perceived to be as effective as injectable options. therapies.

Clinical Trials and RealWorld Data Clinical trials have been conducted to compare the efficacy and patient ~ Small molecule therapies involve a
satisfaction between oral and injectable GLPL receptor agonists. For instance, the PIONEER 6 trial evaluate ::ﬁ;ﬁﬂ;‘g'g;g this spend on the
the safety and efficacy of oral semaglutide and included patientreported outcomes on satisfaction and
preference. Many participants reported higher satisfaction with the oral formulationt*Realworld data from The simpler the small molecule synthesis,
healthcare providers also suggest that patient adherence to obesity treatment regimens is higher with oral ~ he better. The higher the bioavailability of

. . . . . .. . the small molecule therapy the better.
medications compared to injectables, primarily due to the ease of administration.

There are certain GCor

Efficacy and Safety Perception While many patients express a preference for oral medications, some are involve delivery of peptides using
willing to use injectables if they perceive them to be more effective. A study itObesity Review$2018) gf;r;?;‘;';”eﬁr:hancers' WA S
highlighted that patients' willingness to accept injectable treatments increased when they were educated

about the superior efficacy of injectables. While clinically effective these drugs can
make the manufacturing cost problem worse

because of poor bioavailability. Rybelsus
12 https://www.ncbi.nim.nih.gov/pmc/articles/PMC7839441/ for example has less than one percent
13.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7887531/ . . ol

b|0ava||ab|||ty (https://pubmed.ncbi.nim.nih.qov/33969456/ )
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Leading Small Molecule Oral GLRgonists in Developmen

éE?FY%&y'

Danuglipron (PF06882961)

Description: Danuglipronis an
oral GLP1 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
twice-daily dosing.

Adverse Events Common side
effects include nausea, vomiting,
and diarrhea, which are consistent
with the GLR1 receptor agonist

cl asso. AE rates

ref ormul at ec

< STRUCTURE

THERAPEUTICS

GSBR1290

Description: GSBR1290 is an oral
GLP1 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 Gl related. However,
Structure has not yet optimized its
dose escalation and should be

I able to reduce these AEs.

Orforglipron

Description: Orforglipronis an
orally administered GLP1 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
GLP1 receptor agonists, mainly
during dose escalation. Favorable
discontinuation rates versus other
oral agents.

AstraZeneca

Description: AZD5004 is an orally
administered GLR1 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.
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Lilly Delivering the Goods @nrfo

Daily Oral GLP-1 Receptor Agonist Orforglipron for Adults with Obesity

Sean Wharton, M.D., Thomas Blevins, M.D., Lisa Connery, M.D., Julio Rosenstock, M.D., Sohini Raha, Ph.D., Rong Liu, Ph.D., Xiaosu Ma, Ph.D., Kieren |. Mather, M.D., Axel
Haupt, M.D., Deborah Robins, M.S., Edward Pratt, M.D., Christof Kazda, M.D., et al., for the GZClI lnvestigators*

New England Journal of MedicingJune 23, 2023

: : . : : : _ _ A Percentage Change in Body Weight (effi timand
In this phase 2, randomized, doublélind trial, we enrolled adults with obesity, or with overweight plus at lee SERNHER IO Docy e (v riey extimene)
one weightrelated coexisting condition, and without diabetes. Participants were randomly assigned to rece Overall mean body weight at baseline, 109 kg
orforglipron at one of four doses (12, 24, 36, or 45 mg) or placebo once daily for 36 weeks. The percentagr 1~ T

change from baseline in body weight was assessed at week 26 (primary end point) and at week 36 (secor __ -23
end point). R
Qo
s
A total of 272 participants underwent randomization. At baseline, the mean body weight was 108.7 kg, anc g
the mean bodymass index (the weight in kilograms divided by the square of the height in meters) was 37.! "E" -9.4
At week 26, the mean changev from baseline in bo g . T3 e e—_—
orforgippond o s e cohorts and was 12.0% in the placebo g ~-i\{\§-13i5
19.4% to Tloffodgliplofa wd twhas T 2.3% with placebo. A we 8 - -14.7
o

36 occurred in 46 to 75% of the participants who receivexforglipron, as compared with 9% who received
placebo. The use obrforglipron led to improvement in all prespecified weightelated and cardiometabolic
measures. The most common adverse events reported wotffiorglipron were gastrointestinal events, which
were mild to moderate, occurred primarily during dose escalation, and led to discontinuatioorddrglipron
in 10 to 17% of participants across dose cohorts. The safety profifoirglipron was consistent with that of
the GLR1 receptor agonist class.

N -
B =
oo

12 16 20 26 32 36
Week

Sourcehttps://www.nejm.org/doi/full/10.1056/NEJM0a2302392
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Chemical Structures of Selected Small MoleculelGdonists
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Structure - GSBR1290
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Terns- RGTO75

SourcesOrforglipron https://patents.google.com/patent/US20230382912 &SBR1290ttps://patents.google.com/patent/US11897851 R&GI75: https://patents.google.com/patent/US2022002490 Adtiglipron

https://en.wikipedia.org/wiki/LotiglipronDanuglipronhttps://en.wikipedia.org/wiki/DanugliprgrEccogenehttps://patents.google.com/patent/US1158475{fis&t compound referencedylindrankAl
(https://patents.google.com/patent/US20240067630Adnd Ternshttps://patents.google.com/patent/US20230150998Aitst compound referenced.
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Chemical Structures of Small Molecule-GAgonists (cont.)
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Sources: Herculellengrui https://patents.google.com/patent/JP2023520003XUnovighttps://patents.google.com/patent/US2023000234§A1

Pf i zlaigligfes was terminated due
to liver transaminase elevations. The
lotiglipron scaffold has been taken
forward, more or less, byDanuglipron,
Hengrui/Hercules, Regor, SciWind, Terns
and Yunovid lldong.

In contrast, the chemotypes used by
Lilly/Chugai, EccogendAZ, Mindrank Al
and Structure are differentiated and are
less likely to incur the type of liver issue
seen with lotiglipron .
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Orforglipronn Nine Phase 3 Studies with 2026
Registration Possible

Study

Indication®*

A Study of Orforglipron (LY3502570) in Adult Participants With

Phase Patients

Primary Outcome**

Primary

Completion

Completion

NCT05971340 D-l;:lg:!is Type 2 Diabetes and Inadequate Glycemic Control With Diet and 520 Change from Baseline in Hemoglobin Alc (HbAlc) Apr 2025 | Apr 2025
Exercise (ACHIEVE-1)
A Study of Daily Oral Orforglipron (LY3502970) Compared With Time to First Occurrence of Any Major Adverse Cardiovascular
Type 2 Insulin Glargine in Participants With Type 2 Diabetes and Event (MACE-4) [Myccardial Infarction (MI), Stroke,
A
NCToS803421 Diabetes Obesity or Overweight at Increased Cardiovascular Risk 2620 Hospitalization for Unstable Angina, or Cardiovascular (CV) pr2025° | Dec2025
(ACHIEVE-4) Death]
A Study of Orforglipron (LY3502870) in Participants With Type 2

Type 2 Diabetes and Inadequate Glycemic Control With Insulin Change from Baseline in Hemoglobin Alc (HbAlc) Compared to

NCID6109311 Diabetes | Glargine, With or Without Metformin and/or SGLT-2 Inhibitor 520 Placebe Un. 202> Jun. 2095
(ACHIEVE-5)

Type 2 A Long-term Safety Study of Orforglipron (LY3502970) in Number of Participants with Treatment Emergent Adverse
NCTOROI000 Diabetes Participants With Type 2 Diabetes (ACHIEVE-)) 992 Events (TEAEs) 4202 Yun 2025

Tive 3 A Study of Orforglipron (LY3502970) Compared With
NCT06045221 DnZEetes Semaglutide In Participants With Type 2 Diabetes Inadequately 1576 Change from Baseline in Hemoglobin Alc (HbAlc) Jul 2025 Jul 2025

Controlled With Metformin (ACHIEVE-3)

Tite2 A Study of Orforglipron (LY3502570) Compared With

NCT061292108 Dlay:etes Dapagliflozin in Adult Participants With Type 2 Diabetes and 888 Change from Baseline in Hemoglobin Alc (HbAlc) Oct 2025 QOct 2025
Inadequate Glycemic Control With Metformin (ACHIEVE-2)
A Study of Orforglipron in Adult Participants With Obesity or
NCT05872620 Obesity Overweight and Type 2 Diabetes (ATTAIN-2) 1500 Mean Percent Change from Baseline in Body Weight Jun 2025 Jun 2025
i A Study of Once-Daily Oral Orforglipron (LY3502970) in : ;
P
NCT05931380 | Obesity Japanese Adult Participants With Obesity Disease (ATTAIN-)) 236 Mean Percent Change in Body Weight Jun 2025 Jul 2025
A Study of Orforglipron (LY3502870) in Adult Participants With

NCT05869903 | Obesity Obesity or Overweight With Weight-Related Comorbidities 3000 Mean Percent Change from Baseline in Body Weight Sep 2025 | Sep 2027

{ATTAIN-1)

Source: Eli Lilly Q1 2024 Earnings Presentation, pages 37.38.
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Other Complementary Oral Obesity Drug Classes In

Development

In the same sense that we are seeing incretin protein companies developing duals and triple combos, it should be possible tmmbine
multiple active agents to create a particularly effective oral antiobesity medication. For example, bothVivusd Qs®amdCaur r a x d s

Contrave® combine known active agents.

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 GLR1 agonism suggesting that one could
combine the two.

Companies developing or
the clinic include Corbus Discovery.

BioNanoSim Tetra andAgentix. 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.Bi o Ageds
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
Cexercise in a

Al so promising 1is

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 GLRs, Apelins
and CB1s.

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

OrsoBiohas just entered the clinic in this area
with TLGC6740. Recent data from TL&740
presented at ADA were promising showing some
effect on weight with a lack of showstopping

pi | | dz mo adverse events.
Struc
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(o) Li 1l 1 yds -MMOBMO Nirzepatide

A Study of Tirzepatide (LY3298176) on the Reduction on Morbidity and Mortality in Adults With
Obesity (SURMOUNT-MMO)

Sourcehttps://clinicaltrials.gov/study/NCT05556512

Novo Nordiskds SELECT
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
SURMOUNTMMO 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.
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