
(12) STANDARD PATENT (11) Application No. AU 2022298662 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
AN INCRETIN ANALOG FOR USE IN GLYCEMIC CONTROL AND WEIGHT MANAGE
MENT 

(51) International Patent Classification(s) 
A61K 38/26 (2006.01) A61P 3/10 (2006.01) 
A61P 3/04 (2006.01) C07K 14/605 (2006.01) 
A61P 3/06 (2006.01) 

(21) Application No: 2022298662 (22) Date of Filing: 2022.06.22 

(87) WIPO No: W022/271767 

(30) Priority Data 

(31) Number (32) Date (33) Country 
63/213,956 2021.06.23 US 

(43) Publication Date: 2022.12.29 
(44) Accepted Journal Date: 2025.06.05 

(71) Applicant(s) 
ELI LILLY AND COMPANY 

(72) Inventor(s) 
COSKUN, Tamer;MILICEVIC, Zvonko;URVA, Shweta 

(74) Agent / Attorney 
Spruson & Ferguson, GPO Box 3898, Sydney, NSW, 2001, AU 

(56) Related Art 
WO 2019/125938 Al



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
(1) Organization11111111111111111111111I1111111111111i1111liiiii 

International Bureau (10) International Publication Number 

(43) International Publication Date W O 2022/271767 Al 
29 December 2022 (29.12.2022) W IP0I PCT 

(51) International Patent Classification: Declarations under Rule 4.17: 
A 61K 38/26 (2006.0 1 ) A61P 3/10 (2006.0 1 ) - as to applicant's entitlement to apply for and be granted a 
A61P 3/04 (2006.0 1) CO7K 14/605 (2006.0 1) patent (Rule 4.17(p)) 
A 61P 3/06 (2006.0 1) - as to the applicant's entitlement to claim the priority of the 

(21) International Application Number: earlier application (Rule 4.17(iii)) 
PCT/US2022/034437 Published: 

(22) International Filing Date: - with international search report (Art. 21(3)) 
22 June 2022 (22.06.2022) - before the expiration of the time limit for amending the 

(25) Filing Language: English claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h)) 

(26) Publication Language: English - with sequence listingpart ofdescription (Rule 5.2(a)) 

(30) Priority Data: 
63/213,956 23 June 2021 (23.06.2021) US 

(71) Applicant: ELI LILLYAND COMPANY [US/US]; Lilly 
Corporate Center, Indianapolis, Indiana 46285 (US).  

(72) Inventors: COSKUN, Tamer; c/o ELI LILLY AND 
COMPANY, P.O. Box 6288, Indianapolis, Indiana 
46206-6288 (US). MILICEVIC, Zvonko; c/o ELI LIL
LY AND COMPANY, P.O. Box 6288, Indianapolis, In
diana 46206-6288 (US). URVA, Shweta; c/o ELI LILLY 
AND COMPANY, P.O. Box 6288, Indianapolis, Indiana 
46206-6288 (US).  

(74) Agent: SANZGIRI, Rita et al.; ELI LILLY AND COM
PANY, P.O. Box 6288, Indianapolis, Indiana 46206-6288 

(US).  

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, 
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH, 
KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, 
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, 
ZW.  

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG).  

C (54) Title: AN INCRETIN ANALOG FOR USE IN GLYCEMIC CONTROL AND WEIGHT MANAGEMENT 

O (57) Abstract: Doses and dosing regimens for incretin analogs are disclosed comprising determining and administering doses of long
acting incretin analogs suitable for once-weekly dosing, such as a glucose-dependent insulinotropic polypeptide (GIP), glucagon-like 
peptide-1 (GLP-1) and glucagon (GCG) (GGG) tri-receptor agonist.



WO 2022/271767 PCT/US2022/034437 

1 

METHODS OF USING AND COMPOSITIONS INCLUDING 

AN INCRETIN ANALOG 

TECHNICAL FIELD 

[001] The disclosure relates to methods of using and compositions having an incretin 

analog with activity at each of a glucose-dependent insulinotropic polypeptide (GIP) 

receptor, glucagon-like peptide-1 (GLP-1) receptor and glucagon (GCG) receptor, 

especially to methods of using certain doses of an incretin analog and compositions 

containing certain doses of an incretin analog that can be used for treating conditions, 

diseases and disorders including diabetes mellitus (especially type 2 diabetes mellitus 

(T2DM)), obesity and comorbidities associated with obesity, like dyslipidemia, non

alcoholic steatohepatitis (NASH), non-alcoholic fatty liver disease (NAFLD), obstructive 

sleep apnea, osteoarthritis, polycystic ovary syndrome and chronic kidney disease, and 

others.  

BACKGROUND 

[002] Over the past several decades, the prevalence of diabetes mellitus continues to 

rise, which is a chronic disorder characterized by hyperglycemia resulting from defects in 

insulin secretion, insulin action, or both. T2DM is the most common form of diabetes, 

accounting for about 90% of all diabetes. In T2DM, the combined effects of impaired 

insulin secretion and insulin resistance are associated with elevated blood glucose levels.  

[003] Uncontrolled diabetes can lead to one or more conditions that impact morbidity 

and mortality of such individuals. One of the main risk factors for T2DM is obesity, and 

many individuals with T2DM (~90%) are overweight or obese. It is documented that a 

decrease in body adiposity will lead to improvement in obesity-associated comorbidities.  

[004] The current standard of care for T2DM includes diet and exercise, as well as 

treatment with oral medications and injectable glucose-lowering drugs including incretin

based therapies, such as GLP-1 receptor agonists. Despite the treatment options available, 

significant numbers of individuals receiving approved therapies are not reaching glycemic 

control goals (see, e.g., Casagrande et al. (2013) Diabetes Care 36:2271-2279).  

[005] Intl. Patent Application Publication No. WO 2019/125938 describes incretin 

analogs that act as GCG, GLP-1 and GIP (GGG) tri-receptor agonists and that can be used
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for treating diabetes, obesity, obesity-related comorbidities. These GGG tri-receptor 

agonists exhibit a prolonged activity and thus appear suitable for once-weekly 

administration.  

[006] There are, however, potential problems associated with administration of products 

with prolonged activity at each of the GCG, GLP-1 and GIP receptors. For instance, it is 

well-known that GLP-1 single agonist treatments are associated with nausea, vomiting, 

and/or diarrhea. For example, one study reported that all GLP-1 receptor agonist dosing 

regimens significantly increased the incidence of gastrointestinal adverse events. Diabetes 

Technol Ther. 2015 Jan;17(1):35-42. Clinical trials of GIP/GLP-1 and GLP-1/GCG dual 

agonist compounds have also indicated that tolerability at high doses is limited by 

gastrointestinal adverse events. See e.g. Schmitt, C. et al., Diabetes Obes. Metab.  

2017;19:1436-1445; Portron, A. et al., 2390-PUB, A624, ADA-2017; Portron, A. et al., 

Diabetes Obes. Metab. 2017;19:1446-1453; Ambery P. D. et al., British Journal of Clinical 

Pharmacology, 2018 Oct;84(10):2325-2335; Alba M. et al., Clinical Obesity, 2021 

Apr;11(2):e12432). Thus, development of effective doses and dosing regimen for a triple 

agonist that has activity at all three GCG, GLP-1 and GIP receptors remains an 

unpredictable and challenging task. The dose limitation associated with gastrointestinal 

adverse events may prevent dosing to the desired effective dose, may compromise patient 

compliance with treatment, and may limit the effectiveness of the treatment regimen. In 

addition, administration of a compound having prolonged activity once-weekly may require 

multiple weeks to reach a steady state of activity, especially balanced activity, resulting in 

sub-optimal control in the interim.  

[007] Therefore, there is a need for optimized doses and dosing regimens of GGG tri

receptor agonists that provide effective glycemic control and/or effective weight 

management in an individual in need of such treatment, while also preserving an overall 

acceptable profile of safety and adverse events and tolerability to the individual.  

BRIEF SUMMARY 

[008] To address this need at least in part, in a first aspect, the present invention provides 

a method of providing chronic weight management in an individual, the method 

comprising:
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administering to the individual a first once weekly dose of a glucose-dependent 

insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and glucagon (GCG) 

(GGG) tri-receptor agonist comprising SEQ ID NO:1, wherein the first once weekly dose 

is from about 0.5 mg to about 4.0 mg and is administered for at least 1 week, 

increasing the first once weekly dose by increments of about 1.0 mg to about 4.0 

mg to a once weekly dose of <12.0 mg, wherein each increased once weekly dose is 

administered for at least 1 week.  

[008a] In a second aspect, the present invention provides use of a glucose-dependent 

insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and glucagon (GCG) 

(GGG) tri-receptor agonist comprising SEQ ID NO:1 in the manufacture of a medicament 

for providing chronic weight management in an individual, wherein a first once weekly 

dose of the GGG tri-receptor agonist is from about 0.5 mg to about 4.0 mg and is 

administered for at least 1 week, and wherein the first once weekly dose is increased by 

increments of about 1.0 to about 4.0 mg to a once weekly dose of <12.0 mg, and wherein 

each increased once weekly dose is administered for at least 1 week.  

[008b] In a third aspect, the present invention provides a method of providing chronic 

weight management in an individual, the method comprising the steps of: 

(a) administering to the individual from about 0.5 mg to about 4.0 mg of a glucose

dependent insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and 

glucagon (GCG) (GGG) tri-receptor agonist comprising a structure of SEQ ID NO:1 

suitable for once-weekly dosing for at least 1 week; 

(b) administering to the individual from about 2.0 mg to about 8.0 mg of the GGG 

tri-receptor agonist for at least 1 week; and 

(c) administering to the individual from about 8.0 mg to about 12.0 mg of the GGG 

tri-receptor agonist weekly for at least 1 week.  

[008c] In a fourth aspect, the present invention provides use of a glucose-dependent 

insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and glucagon (GCG) 

(GGG) tri-receptor agonist comprising SEQ ID NO:1 suitable for once-weekly dosing for 

use in the manufacture of a medicament for providing chronic weight management in an 

individual, 

wherein a dose of the GGG tri-receptor agonist from about 0.5 mg to about 4.0 mg 

is administered for at least 1 week, followed by a dose of the GGG tri-receptor agonist from
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about 2.0 mg to about 8.0 mg for at least 1 week, followed by a dose of the GGG tri-receptor 

agonist from about 8.0 mg to about 12.0 mg for at least 1 week.  

[008d] The disclosure also describes doses of a GGG tri-receptor agonist having a 

structure of SEQ ID NO:1, where such doses can be from about 0.5 mg to about 12.0. In 

some instances, the dose is from about 0.5 mg to about 4.0 mg, from about 2.0 mg
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to about 8.0 mg, or from about 4.0 mg to about 12.0 mg. In other instances, the dose is 

<12.0 mg.  

[009] The disclosure also describes pharmaceutical formulations that include a GGG 

tri-receptor agonist having a structure of SEQ ID NO:1 at a dose of about 0.5 mg to about 

12.0 mg.  

[0010] The disclosure also describes methods of improving glycemic control in an 

individual, providing chronic weight management in an overweight or obese individual, as 

well as methods of treating diabetes mellitus (especially T2DM), dyslipidemia, metabolic 

syndrome, NAFLD, NASH and/or obesity, obstructive sleep apnea, osteoarthritis, 

polycystic ovary syndrome and/or chronic kidney disease.  

[0011] In one aspect, the disclosure describes methods of improving glycemic control in 

an individual, where such methods include administering to the individual a first once 

weekly dose of a GGG tri-receptor agonist comprising SEQ ID NO:1 for at least about 1 

week, where the first once weekly dose is from about 0.5 mg to about 4.0 mg.  

[0012] In some instances, the methods also include administering to the individual a 

second once weekly dose of the GGG tri-receptor agonist for at least 1 week. In some 

instances, the second once weekly dose can be less than the first once weekly dose.  

Alternatively, the second once weekly dose can be the same as the first once weekly dose.  

Alternatively, the second once weekly dose can be greater than the first once weekly dose.  

In some instances, the second once weekly dose is from about 2.0 mg to about 8.0 mg.  

[0013] In some instances, the methods also include administering to the individual a third 

once weekly dose of the GGG tri-receptor agonist for at least 1 week. In some instances, 

the third once weekly dose can be less than the second once weekly dose. Alternatively, the 

third once weekly dose can be the same as the second once weekly dose. Alternatively, the 

third once weekly dose can be greater than the second once weekly dose. In some instances, 

the third once weekly dose is from about 4.0 mg to about 12.0 mg.  

[0014] In some instances, the methods also include administering to the individual a 

fourth once weekly dose of the GGG tri-receptor agonist for at least 1 week. In some 

instances, the fourth once weekly dose can be less than the third once weekly dose.  

Alternatively, the fourth once weekly dose can be the same as the third once weekly dose.  

Alternatively, the fourth once weekly dose can be greater than the third once weekly dose.  

In some instances, the fourth once weekly dose is from about 6.0 mg to about 12.0 mg.
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[0015] In some instances, the methods also include a step of administering to the 

individual a fifth once weekly dose of the GGG tri-receptor agonist for at least 1 week. In 

some instances, the fifth once weekly dose can be less than the fourth once weekly dose.  

Alternatively, the fifth once weekly dose can be the same as the fourth once weekly dose.  

Alternatively, the fifth once weekly dose can be greater than the fourth once weekly dose.  

In some instances, the fifth once weekly dose is from about 8.0 mg to about 12.0 mg.  

[0016] In some instances, each once weekly dose (the first once weekly dose and the 

subsequent once weekly doses) is administered for at least about two weeks. In some 

instances, each once weekly dose is administered for at least about four weeks.  

[0017] In one embodiment, the first once weekly dose is 2.0 mg, the second once weekly 

dose is 4.0 mg, the third once weekly dose is 8.0 mg, and the fourth once weekly dose is 

12.0 mg. In another embodiment, the first once weekly dose is 2.0 mg, the second once 

weekly dose is 4.0 mg, the third once weekly dose is 6.0 mg, the fourth once weekly dose 

is 9.0 mg, and the fifth once weekly dose is 12.0 mg.  

[0018] In another aspect, the disclosure describes methods ofimproving glycemic control 

in an individual where such methods include administering to the individual a first once 

weekly dose of a GGGtri-receptor agonist comprising SEQ ID NO:1, where the first once 

weekly dose is from about 0.5 mg to about 4.0 mg and is administered for at least 1 week.  

The methods further include increasing the first once weekly dose by increments of about 

1.0 to about 4.0 mg to a once weekly dose of 12.0 mg, wherein each increased once weekly 

dose is administered for at least 1 week.  

[0019] In some instances, the first once weekly dose and each increased once weekly 

dose are administered for at least about two weeks. In some instances, the first once weekly 

dose and each increased once weekly dose are administered for at least about four weeks.  

[0020] In some instances, the first once weekly dose is >1.0 mg and is increased at 4

week intervals by about 1.0, 2.0, 3.0 or 4.0 mg increments until achieving a dose of about 

8.0 mg or about 9.0 mg or about 10.0 mg or about 11.0 mg or about 12.0 mg.  

[0021] In some instances, the first once weekly dose is selected from 1.0 or 2.0 mg and 

the increased once weekly doses are selected from 2.0, 3.0, 4.0, 6.0, 8.0, 9.0, 10.0 or 12.0 

mg.
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[0022] In one embodiment, the first once weekly dose is 2.0 mg, and the increased once 

weekly doses are 4.0, 8.0 and 12.0 mg. In another embodiment, the first once weekly dose 

is 2.0 mg, and the increased once weekly doses are 4.0, 6.0, 9.0 and 12.0 mg.  

[0023] In another aspect, the disclosure describes methods of improving glycemic control 

in an individual, where such methods include a step (a) of administering to the individual 

from about 0.5 mg to about 4.0 mg of a GGGtri-receptor agonist comprising a structure of 

SEQ ID NO:1 suitable for once-weekly dosing for at least 1 week. The methods also include 

a step (b) of administering to the individual from about 2.0 mg to about 8.0 mg of the GGG 

tri-receptor agonist once weekly for at least 1 week. The methods also include a step (c) of 

administering to the individual from about 8.0 mg to about 12.0 mg of the GGG tri-receptor 

agonist once weekly for at least 1 week.  

[0024] In another aspect, the disclosure describes methods of providing chronic weight 

management in an individual, where such methods include administering to the individual 

a first once weekly dose of a GGG tri-receptor agonist comprising SEQ ID NO:1 for at 

least about 1 week, where the first once weekly dose is from about 0.5 mg to about 4.0 mg.  

[0025] In some instances, the methods also include administering to the individual a 

second once weekly dose of the GGG tri-receptor agonist for at least 1 week. In some 

instances, the second once weekly dose can be less than the first once weekly dose.  

Alternatively, the second once weekly dose can be the same as the first once weekly dose.  

Alternatively, the second once weekly dose can be greater than the first once weekly dose.  

In some instances, the second once weekly dose is from about 2.0 mg to about 8.0 mg.  

[0026] In some instances, the methods also include administering to the individual a third 

once weekly dose of the GGG tri-receptor agonist for at least 1 week. In some instances, 

the third once weekly dose can be less than the second once weekly dose. Alternatively, the 

third once weekly dose can be the same as the second once weekly dose. Alternatively, the 

third once weekly dose can be greater than the second once weekly dose. In some instances, 

the third once weekly dose is from about 4.0 mg to about 12.0 mg.  

[0027] In some instances, the methods also include a step of administering to the 

individual a fourth once weekly dose of the GGG tri-receptor agonist for at least 1 week.  

In some instances, the fourth once weekly dose can be less than the third once weekly dose.  

Alternatively, the fourth once weekly dose can be the same as the third once weekly dose.
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Alternatively, the fourth once weekly dose can be greater than the third once weekly dose.  

In some instances, the fourth once weekly dose is from about 6.0 mg to about 12.0 mg.  

[0028] In some instances, the methods also include a step of administering to the 

individual a fifth once weekly dose of the GGG tri-receptor agonist for at least 1 week. In 

some instances, the fifth once weekly dose can be less than the fourth once weekly dose.  

Alternatively, the fifth once weekly dose can be the same as the fourth once weekly dose.  

Alternatively, the fifth once weekly dose can be greater than the fourth once weekly dose.  

In some instances, the fifth once weekly dose is from about 8.0 mg to about 12.0 mg.  

[0029] In some instances, each once weekly dose is administered for at least about two 

weeks. In some instances, each once weekly dose is administered for at least about four 

weeks.  

[0030] In one embodiment, the first once weekly dose is 2.0 mg, the second once weekly 

dose is 4.0 mg, the third once weekly dose is 8.0 mg, and the fourth once weekly dose is 

12.0 mg. In another embodiment, the first once weekly dose is 2.0 mg, the second once 

weekly dose is 4.0 mg, the third once weekly dose is 6.0 mg, the fourth once weekly dose 

is 9.0 mg, and the fifth once weekly dose is 12.0 mg.  

[0031] In another aspect, the disclosure describes methods of providing chronic weight 

management in an individual, where such methods include administering to the individual 

a first once weekly dose of a GGG tri-receptor agonist having a structure of SEQ ID NO:1, 

where the first once weekly dose is from about 0.5 mg to about 4.0 mg and is administered 

for at least 1 week. The methods include increasing the first once weekly dose by 

increments of about 1.0 mg to about 4.0 mg to a once weekly dose of 12.0 mg, wherein 

each increased once weekly dose is administered for at least 1 week.  

[0032] In some instances, the first once weekly dose and each increased once weekly 

dose are administered for at least about two weeks. In some instances, the first once weekly 

dose and each increased once weekly dose are administered for at least about four weeks.  

[0033] In certain instances, the first once weekly dose is >1.0 mg and is increased at 4

week intervals by about 1.0, 2.0, 3.0 or 4.0 mg increments until achieving a dose of about 

8.0 mg or about 9.0 mg or about 10.0 mg or about 11.0 mg or about 12.0 mg.  

[0034] In one embodiment, the first once weekly dose is 2.0 mg, and the increased once 

weekly doses are 4.0, 8.0 and 12.0 mg. In another embodiment, the first once weekly dose 

is 2.0 mg, and the increased once weekly doses are 4.0, 6.0, 9.0 and 12.0 mg.
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[0035] In another aspect, the disclosure describes methods of providing chronic weight 

management in an individual, where such methods include a step (a) of administering to 

the individual from about 0.5 mg to about 4.0 mg of a GGG tri-receptor agonist having a 

structure of SEQ ID NO:1 suitable for once-weekly dosing for at least 1 week. The methods 

also include a step (b) of administering to the individual from about 2.0 mg to about 8.0 mg 

of the GGG tri-receptor agonist for at least 1 week. The methods also include a step (c) of 

administering to the individual from about 8.0 mg to about 12.0 mg of the GGG tri-receptor 

agonist once weekly for at least 1 week.  

[0036] In some instances, the individual has diabetes, especially T2DM. In some 

instances, the individual is overweight or obese or has obesity. In some instances, the 

individual initially has a body mass index (BMI) of >27 kg/m2 but <30 kg/m2 and thus is 

overweight. In other instances, the individual initially has a BMI >30 kg/m2 and thus is 

obese.  

[0037] In another aspect, methods for treating diabetes mellitus (especially T2DM), 

dyslipidemia, metabolic syndrome, NAFLD, NASH and/or obesity, obstructive sleep 

apnea, osteoarthritis, polycystic ovary syndrome and/or chronic kidney disease are also 

described herein.  

[0038] In addition to the above methods, uses are described for a GGG tri-receptor 

agonist having a structure of SEQ ID NO:1 suitable for once-weekly dosing for improving 

glycemic control or for providing chronic weight management in an individual, where the 

dose of the GGG tri-receptor agonist to be administered is obtainable by one or more of the 

methods described herein.  

[0039] Likewise, uses are described for a GGG tri-receptor agonist comprising SEQ ID 

NO:1 suitable for once-weekly dosing for treating diabetes mellitus (especially T2DM), 

dyslipidemia, metabolic syndrome, NAFLD, NASH and/or obesity, obstructive sleep 

apnea, osteoarthritis, polycystic ovary syndrome and/or chronic kidney disease, where the 

dose of the GGG tri-receptor agonist to be administered is obtainable by one or more of the 

methods described herein.  

[0040] An advantage of the doses, regimens, methods and uses herein is that the GGG 

tri-receptor analog provides a longer duration of action and fewer AEs, thus requiring fewer 

injections than currently available incretin analogs, including as infrequently as once

weekly. Such products would have the potential to improve acceptance and compliance.
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DETAILED DESCRIPTION 

[0041] Overview 

[0042] GCG is a twenty-nine amino acid hormone involved with the metabolism of 

amino acids, lipids and carbohydrates. GCG plays an important role in blood glucose 

regulation between meals, and overall body weight reduction. GLP-1 is an incretin 

hormone that regulates insulin and glucagon secretion. GIP is a gastric inhibitory peptide 

that exhibits a strong incretin effect on glucose-dependent secretion of insulin and has a 

known complementary effect with GLP-1 to improve glucose control and weight loss.  

Synergistic effects of a GGG tri-receptor agonist for these three receptors is postulated to 

result in a more potent, efficacious therapy than the current standard of care. Intl. Patent 

Application Publication No. WO 2019/125938 describes the structure, function, production 

and use of GGGtri-receptor agonists that can be used for treating diabetes, obesity, obesity 

related comorbidities and other medical conditions. Of particular interest herein is the GGG 

tri-receptor agonists described therein in Example 12, which is a fatty acid acylated, long

acting GGG tri-receptor agonist (SEQ ID NO:1).  

[0043] Unfortunately, many individuals with diabetes fail to reach their HbAlc goals and 

struggle with weight management, so new therapies and dosing regimens capable of 

providing additional glycemic control and/or weight loss are needed. Moreover, while 

simply increasing the dose of a therapeutic agent may, in some cases, be capable of 

achieving increased efficacy, increasing the dose of the therapeutic agent, especially one 

having activity at each of the GIP, GLP-1 and GCG receptors, also carries a risk of greater 

side effects. For example, a Phase 1 study with a GGG tri-receptor agonist demonstrated a 

risk of diarrhea, emesis and nausea. In fact, in the Phase 1 study described herein, 

individuals treated with 6.0 mg or higher doses of a GGG tri-receptor agonist in a Phase 1 

dosing study exhibited a higher-than-expected incidence of GI AEs that are commonly 

related to the treatment with incretin analogs like a GGG tri-receptor agonist such as, for 

example, emesis and nausea.  

[0044] Multiple aspects of dosing regimens for and methods of using a GGG tri-receptor 

agonist suitable for once-weekly dosing are described herein. In certain instances, the 

regimens and methods described herein include determining and administering an initial 

dose of such GGG tri-receptor agonists. In other aspects, the regimens and methods
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described herein include determining and administering maintenance doses, including 

when and how to adjust maintenance doses. In other aspects, the regimens and methods 

herein describe a fixed dose regimen.  

[0045] Unless defined otherwise, all technical and scientific terms used herein have the 

same meaning as commonly understood by one of skill in the art to which the disclosure 

pertains. Although any methods and materials similar to or equivalent to those described 

herein can be used in the practice or testing of the GGG tri-receptor agonist, pharmaceutical 

compositions and methods, the preferred methods and materials are described herein.  

[0046] Moreover, reference to an element by the indefinite article "a" or "an" does not 

exclude the possibility that more than one element is present, unless the context clearly 

requires that there be one and only one element. The indefinite article "a" or "an" thus 

usually means "at least one.  

[0047] Definitions 

[0048] As used herein, "about" means within a statistically meaningful range of a value 

or values such as, for example, a stated concentration, length, molecular weight, pH, 

sequence identity, time frame, temperature or volume. Such a value or range can be within 

an order of magnitude typically within 20%, more typically within 10%, and even more 

typically within 5% of a given value or range. The allowable variation encompassed by 

"about" will depend upon the particular system under study, and can be readily appreciated 

by one of skill in the art.  

[0049] As used herein, and in reference to one or more of the GIP, GLP-1 or GCG 

receptors, "activity," "activate," "activating" and the like means a capacity of a compound, 

such as the GGG tri-receptor agonist herein, to bind to and induce a response at the 

receptor(s), as measured using assays known in the art.  

[0050] As used herein, "amino acid" means a molecule that, from a chemical standpoint, 

is characterized by containing one or more amine groups and one or more carboxylic acid 

groups and may contain other functional groups. As is known in the art, there is a set of 

twenty amino acids that are designated as standard amino acids and that are used as building 

blocks for most of the peptides/polypeptides/proteins produced by any living being.
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[0051] As used herein, "analog" means a compound, such as a synthetic peptide or 

polypeptide, that activates a target receptor and that elicits at least one in vivo or in vitro 

effect elicited by a native receptor agonist.  

[0052] As used herein,"dose" or"doses" means a quantity of a GGG tri-receptor agonist 

for once weekly dosing that is administered to an individual in a discrete amount at a 

particular point in time. When used in connection with the terms dose, dosing, doses and 

the like, "adjustment" means a quantity of any decrease or increase to the dose administered 

the prior week. When used in connection with the terms dose, dosing, doses and the like, 

"regimen" means a set of guidelines for determining and administering one or more doses 

and/or adjustments thereto.  

[0053] As used herein, "effective amount" means an amount, concentration or dose of 

one or more of the GGG tri-receptor agonist herein, or a pharmaceutically acceptable salt 

thereof which, upon single or multiple dose administration to an individual in need thereof, 

provides a desired effect in such an individual under diagnosis or treatment (i.e., may 

produce a clinically measurable difference in a condition of the individual such as, for 

example, a reduction in blood glucose, a reduction in HbAlc, a reduction in weight or body 

fat and/or a change body composition). An effective amount can be readily determined by 

one of skill in the art by using known techniques and by observing results obtained under 

analogous circumstances. In determining the effective amount for an individual, a number 

of factors are considered, including, but not limited to, the species of mammal, its size, age 

and general health, the specific disease or disorder involved, the degree of or involvement 

or the severity of the disease or disorder, the response of the individual, the GGG tri

receptor agonist administered, the mode of administration, the bioavailability 

characteristics of the preparation administered, the dose regimen selected, the use of 

concomitant medication, and other relevant circumstances.  

[0054] As used herein, "fasting glucose" means a blood sugar level from a sample of 

blood taken after an individual fasts for at least about 8 hours.  

[0055] As used herein, "glycemic control" means a maintenance or a reduction of an 

individual's HbAlc levels. Likewise, "improving" and/or "improved" glycemic control 

means reductions in HbAlc. Moreover, "in need of further" glycemic control means a need 

for reductions in HbAlc.
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[0056] As used herein, "hemoglobin Alc" or"HbAic" means glycated hemoglobin and 

its levels, which develop when hemoglobin joins with glucose in the blood. HbAlc levels 

are a commonly used measure of glycemic control in individuals with diabetes, with 

decreased HbAlc levels generally indicating improved glycemic control. In the context of 

the disclosure, the doses, regimens and methods here result in a decrease in HbAlc. In 

certain instances, the decrease in HbAlc is decreased relative to the HbAlc levels resulting 

from an existing treatment with the same or even a different GGG tri-receptor agonist, 

including other GGG tri-receptor agonists.  

[0057] As used herein, "incretin analog" means a compound having structural similarities 

with, but multiple differences from, each of GIP, GLP-l and GCG, especially human GIP, 

human GLP-l and human GCG. The incretin analogs herein include amino acid sequences 

resulting in the compounds having affinity for and activity at each of the GIP, GLP-1 and 

GCG receptors (i.e., triple receptor agonist activity). Exemplary incretin analogs and 

sequences for human GIP, GLP-l and GCG for use herein are described in Intl. Patent 

Application Publication Nos. WO 2019/125929 and WO 2019/125938, as well as Intl.  

Patent Application No. PCT/US2020/064512. Of particular use herein is the GGG tri

receptor agonist in Example 12 of Intl. Patent Application Publication No. WO 

2019/125938, which has the following sequence: 

YX2QGTFTSDYSIX1 3LDKX1 7AX19X2oAFIEYLLX 2 X29GPSSX 34APPPS, 

where X2 is Aib, X13 is MeL, X 17 is K, X19 is Q, X2o is Aib, X2 8 is E, X2 9 is G and X34 is 

G, where the K at X 17 is chemically modified through conjugation to the epsilon amino 

group of the K side-chain with (2-[2-(2-aminoethoxy)-ethoxy]-acetyl)-(yGlu)-CO

(CH 2)isCO 2H, and where the C-terminal amino acid is amidated as a C-terminal primary 

amide (SEQ ID NO:1), including any protein that is the subject of a regulatory submission 

seeking approval of a GGG tri-receptor agonist product that relies in whole or part upon 

data submitted to a regulatory agency by Eli Lilly and Company relating to this incretin 

analog, regardless of whether the party seeking approval of the product actually identifies 

the incretin analog as a GGG tri-receptor agonist or uses some other term.  

[0058] Below is a depiction of the structure of the GGG tri-receptor analog of SEQ ID 

NO:1 using the standard single letter amino acid codes with the exception of residues Aib2, 

aMeL13, K17 and Aib20, where the structures of these amino acid residues have been 

expanded:
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H 

L D QGNTFTDYS - -LD-- -Q - AFIEYLLEGGPSSGAPPP NH2 
H 0 

[0059] As used herein, "individual in need thereof' means a mammal, such as a human, 

with a condition, disease, disorder or symptom requiring treatment or therapy, including 

for example, those listed herein. In particular, the preferred individual to be treated is a 

human.  

[0060] As used herein, "loading dose" means a first dose of a therapeutic agent, such as 

a GGG tri-receptor agonist, administered to an individual that is larger than a dose that 

would be expected to be used for long-term or maintenance treatment. Stated differently, a 

loading dose is a single dose of a therapeutic agent that is greater than the expected weekly 

maintenance dose by a factor that is about equal to an amount that a peak plasma 

concentration is greater after administration of a sufficient number of once-weekly doses 

of the expected maintenance doses to reach steady-state as compared to a peak serum 

concentration following administration of a single dose of the expected weekly 

maintenance dose.  

[0061] As used herein, "expected weekly maintenance dose" means a dose of a 

therapeutic agent, such as a GGG tri-receptor agonist, suitable for once-weekly dosing that 

would be expected to be needed to provide glycemic control or weight management in a 

given individual based on factors including, but not limited to, the individual's FG, HbAlc, 

frequency and severity of hypoglycemia and other AEs, and/or BW.  

[0062] As used herein, "maintenance dose" means any weekly dose of a therapeutic 

agent, such as a GGG tri-receptor agonist suitable for once-weekly dosing, other than a 

loading dose.  

[0063] As used herein, "obese" or "obesity" means, with regard to an individual, one 

having a BMI >30 kg/m2.  

[0064] As used herein, "overweight" means, with regard to an individual, one having a 

BMI of >27 kg/m2 but <30 kg/m 2.
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[0065] As used herein, "treat," "treating," "to treat" and the like mean restraining, 

slowing, stopping or reversing the progression or severity of an existing condition, disease, 

disorder or symptom. Exemplary conditions, diseases, disorders and symptoms include, but 

are not limited to, treating T2DM, improving glycemic control, inducing regression or 

remission of diabetes, preventing progression to diabetes, improving weight management, 

treating obesity, improving dyslipidemia, treating chronic kidney disease, treating diabetic 

kidney disease, treating atherosclerotic heart disease, treating heart failure with preserved 

ejection fraction (HFpEF) or heart failure with reduced ejection fraction (IFrEF), treating 

nonalcoholic fatty liver disease, treating nonalcoholic steatohepatitis, treating hepatic 

cirrhosis, treating obstructive sleep apnea, treating obesity related disorders and/or 

complications, treating osteoarthritis and treating polycystic ovary syndrome.  

[0066] As used herein, and with reference to an incretin analog, "triple receptor agonist 

activity" means an incretin analog with activity at each of the GIP, GLP-1 and GCG 

receptors, especially an analog having a balanced and sufficient activity at each receptor to 

provide the benefits of agonism of that receptor while avoiding unwanted side effects 

associated with too much activity of that receptor. Moreover, the incretin analogs having 

triple receptor agonist activity have extended duration of action at each of the GIP, GLP-1 

and GCG receptors, which advantageously allows for dosing as infrequently as once-a-day, 

thrice-weekly, twice-weekly or once-a-week.  

[0067] As used herein, "weight management" means a reduction in body weight and/or 

change in body fat composition.  

[0068] Compositions 

[0069] The compositions herein include an GGG tri-receptor agonist having a structure 

of, for example, SEQ ID NO:. The GGG tri-receptor agonist can be recombinantly 

produced or synthetically produced (see, e.g., Intl. Patent Application Publication Nos. WO 

2019/125929, WO 2019/125938, as well as Intl. Patent Application No.  

PCT/US2020/064512). Formulations for the GGG tri-receptor that can be used herein are 

disclosed in US Provisional Patent Application No. 63/164,702 (filed 23 March 2021).  

[0070] In some instances, the compositions herein are formulated to include a dose of the 

GGG tri-receptor agonist from about 0.5 mg to about 12.0 mg. In other instances, the dose 

of the GGGtri-receptor agonist can be from about 1.0 mg to about 11.5 mg, from about 1.5
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mg to about 11.0 mg, from about 2.0 mg to about 10.5 mg, from about 2.5 mg to about 10.0 

mg, from about 3.0 mg to about 9.5 mg, from about 3.5 mg to about 9.0 mg, from about 4.0 

mg to about 8.5 mg, from about 4.5 mg to about 8.0 mg, from about 5.0 mg to about 7.5 

mg, from about 5.5 mg to about 7.0 mg, or from about 6.0 mg to about 6.5 mg. In other 

instances, the dose of the GGG tri-receptor agonist can be from about 1.0 mg to about 2.0 

mg, from about 2.0 mg to about 3.0 mg, from about 3.0 mg to about 4.0 mg, from about 4.0 

to about 5.0 mg, from about 5.0 mg to about 6.0 mg, from about 6.0 mg to about 7.0 mg, 

from about 7.0 mg to about 8.0 mg, from about 8.0 mg to about 9.0 mg, from about 9.0 mg 

to about 10.0 mg, from about 10.0 mg to about 11.0 mg, or from about 11.0 mg to about 

12.0 mg. In other instances, the dose of the GGG tri-receptor agonist can be about 0.5 mg, 

about 1.0 mg, about 1.5 mg, about 2.0 mg, about 2.5 mg, about 3.0 mg, about 3.5 mg, about 

4.0 mg, about 4.5 mg, about 5.0 mg, about 5.5 mg, about 6.0 mg, about 6.5 mg, about 7.0 

mg, about 7.5 mg, about 8.0 mg, about 8.5 mg, about 9.0 mg, about 9.5 mg, about 10.0 mg, 

about 10.5 mg, about 11.0 mg, about 11.5 mg, or about 12.0 mg. Alternatively, the dose of 

the GGG tri-receptor agonist is <12.0 mg. In certain instances, the dose of the GGG tri

receptor agonist can be from about 0.5 mg to about 4.0 mg, from about 2.0 mg to about 8.0 

mg, or from about 8.0 mg to about 12.0 mg.  

[0071] The compositions herein can be administered intravenously (IV), intramuscularly 

(IM) or subcutaneously (SC), especially SC. The compositions may be provided 

lyophilized and then reconstituted or as a solution formulation administered using a pre

filled, disposable pen, reusable pen, or automatic pen injector. Alternatively, the 

compositions may be administered using a multi-use vial or a pump device. In some 

instances, the device is an automatic injection apparatus as described in US Patent No.  

8,734,394.  

[0072] The compositions herein therefore may be presented in a pre-filled syringe/multi

use vial. Such pre-filled syringe/multi-use vial may be useful for administering about 0.5 

mL to about 1.0 mL of the composition per patient per dose. The dose of the composition 

may be administered using a dosing schedule determined by a clinician, physician or other 

trained medical professional.  

[0073] Alternatively, the composition can be prepared for a cartridge and therefore will 

differ from the above composition by including a preservative.
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[0074] Alternatively, the composition can be prepared as part of an article of manufacture 

comprising the composition, where the article of manufacture can be a multi-use vial, a 

reusable pen injector, a pre-filled, disposable pen, an autoinjector or a pump.  

[0075] In view of the above, the compositions herein are associated with acceptable 

shelf-life stability, in-use stability and acceptable injection site experience.  

[0076] Methods 

[0077] The GGG tri-receptor agonist herein may be used for treating a variety of 

conditions, disorders, diseases or symptoms. For example, the GGG tri-receptor agonist 

herein may be used for improving glycemic control, providing chronic weight management, 

as well as treating diabetes mellitus (especially T2DM), dyslipidemia, metabolic syndrome, 

NAFLD, NASH, obesity, obstructive sleep apnea, osteoarthritis, polycystic ovary 

syndrome and/or chronic kidney disease.  

[0078] The methods can include the steps described herein, and these maybe be, but not 

necessarily, carried out in the sequence as described. Other sequences, however, also are 

conceivable. Moreover, individual or multiple steps may be carried out either in parallel 

and/or overlapping in time and/or individually or in multiply repeated steps. Some steps 

may be omitted. Furthermore, the methods may include additional, unspecified steps.  

[0079] While the details of each method are provided below, each can include a step of 

selecting an individual who has or is predisposed to having diabetes, especially T2DM, 

and/or has or is predisposed to being overweight or obese.  

[0080] In one aspect, provided herein are methods for improving glycemic control in an 

individual, where such methods include administering to the individual a first once weekly 

dose of a GGG tri-receptor agonist (i.e., incretin analog) comprising SEQ ID NO:1 for at 

least 1 week, where the first once weekly dose is from about 0.5 mg to about 4.0 mg. In 

some instances, the first dose is administered once weekly for at least about 1 week, once 

weekly for at least about 2 weeks or once weekly for at least about 4 weeks. In some 

instances, the first dose is administered once weekly for about 1 week, once weekly for 

about 2 weeks, once weekly for about 3 weeks, or once weekly for about 4 weeks. In some 

instances, the first once weekly dose is 1.0 mg, 2.0 mg, 3.0 or 4.0 mg. In some instances, 

the first once weekly dose is 1.0 mg, 2.0 mg or 4.0 mg. In some instances, the first once 

weekly dose is selected from about 1.0 mg to about 2.0 mg. In some instances, the first
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once weekly dose is about 1.0 mg or about 2.0 mg. In some instances, the first dose is 1.0 

mg. In some instances, the first dose is 2.0 mg.  

[0081] In some embodiments, the methods also include a step of administering to the 

individual a second once weekly dose of the GGG tri-receptor agonist for at least 1 week.  

In some instances, the second dose is administered once weekly for at least about 1 week, 

once weekly for at least about 2 weeks or once weekly for at least about 4 weeks. In some 

instances, the second dose is administered once weekly for about 1 week, once weekly for 

about 2 weeks, once weekly for about 3 weeks, or once weekly for about 4 weeks. In some 

instances, the second once weekly dose is less than the first once weekly dose.  

Alternatively, the second once weekly dose is the same as the first once weekly dose.  

Alternatively, the second once weekly dose is greater than the first once weekly dose. In 

some instances, the second once weekly dose is from about 2.0 mg to about 8.0 mg. In 

certain instances, the second once weekly dose is 2.0 mg, 3.0 mg, 4.0 mg, 6.0 mg or 8.0 

mg. In some instances, the second once weekly dose is selected from about 2.0 mg to about 

4.0 mg. In some instances, the second once weekly dose is 2.0 mg, 3.0 mg or 4.0 mg. In 

some instances, the second once weekly dose is 4.0 mg.  

[0082] In some embodiments, the methods also include a step of administering to the 

individual a third once weekly dose of the GGG tri-receptor agonist for at least 1 week. In 

some instances, the third dose is administered once weekly for at least about 1 week, once 

weekly for at least about 2 weeks, once weekly for at least about 4 weeks, once weekly for 

at least about 6 weeks, or once weekly for at least about 8 weeks or more. In some instances, 

the third dose is administered once weekly for about 1 week, once weekly for about 2 

weeks, once weekly for about 3 weeks, once weekly for about 4 weeks, once weekly for 

about 6 weeks, once weekly for about 8 weeks or more. In some instances, the third once 

weekly dose can be less than the second once weekly dose. Alternatively, the third once 

weekly dose can be the same as the second once weekly dose. Alternatively, the third once 

weekly dose can be greater than the second once weekly dose. In some instances, the third 

once weekly dose is from about 4.0 mg to about 12.0 mg. In certain instances, the third 

once weekly dose is 4.0 mg, 6.0 mg, 8.0 mg, 10.0 mg or 12.0 mg. In some instances, the 

third once weekly dose is selected from about 4.0 mg to about 8.0 mg. In some instances, 

the third once weekly dose is 4.0 mg, 6.0 mg or 8.0 mg. In some instances, the third once
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weekly dose is 6.0 mg or 8.0 mg. In some instances, the third once weekly dose is 6.0 mg.  

In some instances, the third once weekly dose is 8.0 mg.  

[0083] In some embodiments, the methods also include a step of administering to the 

individual a fourth once weekly dose of the GGG tri-receptor agonist for at least 1 week.  

In some instances, the fourth dose is administered once weekly for at least about 1 week, 

once weekly for at least about 2 weeks, once weekly for at least about 4 weeks, once weekly 

for at least about 6 weeks, or once weekly for at least about 8 weeks or more. In some 

instances, the fourth dose is administered once weekly for about 1 week, once weekly for 

about 2 weeks, once weekly for about 3 weeks, once weekly for about 4 weeks, once weekly 

for about 6 weeks, or once weekly for about 8 weeks or more. In some instances, the fourth 

once weekly dose can be less than the third once weekly dose. Alternatively, the fourth 

once weekly dose can be the same as the third once weekly dose. Alternatively, the fourth 

once weekly dose can be greater than the third once weekly dose. In some insatnces, the 

fourth once weekly dose is from about 6.0 mg to about 12.0 mg. In certain instances, the 

fourth once weekly dose is 6.0 mg, 8.0 mg, 9.0 mg, 10.0 mg, 11.0 mg or 12.0 mg. In some 

instances, the fourth once weekly dose is 6.0 mg, 8.0 mg, 9.0 mg, 10.0 mg or 12.0 mg. In 

some instances, the fourth once weekly dose is 9.0 mg. In some instances, the fourth dose 

once weekly is 12.0 mg.  

[0084] In some embodiments, the methods also include a step of administering to the 

individual a fifth once weekly dose of the GGG tri-receptor agonist for at least 1 week. In 

some instances, the fifth dose is administered once weekly for at least about 1 week, once 

weekly for at least about 2 weeks, once weekly for at least about 4 weeks, once weekly for 

at least about 6 weeks, or once weekly for at least about 8 weeks or more. In some instances, 

the fifth dose is administered once weekly for about 1 week, once weekly for about 2 weeks, 

once weekly for about 3 weeks, once weekly for about 4 weeks, once weekly for about 6 

weeks, or once weekly for about 8 weeks or more. In some instances, the fifth once weekly 

dose can be less than the fourth once weekly dose. Alternatively, the fifth once weekly dose 

can be the same as the fourth once weekly dose. Alternatively, the fifth once weekly dose 

can be greater than the fourth once weekly dose. In some instances, the fifth once weekly 

dose is from about 8.0 mg to about 12.0 mg. In certain instances, the fifth once weekly dose 

is 8.0 mg, 9.0 mg, 10.0 mg, 11.0 mg or 12.0. In some instances, the fifth once weekly dose 

is 8.0 mg, 10.0 mg or 12.0 mg. In some instances, the fifth once weekly dose is 12.0 mg.
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[0085] In some embodiments, the methods also include administering to the individual 

additional doses, such as a sixth once weekly dose, or a seventh once weekly dose, or more.  

The additional dose may be less, the same or greater than the previous administered dose.  

[0086] For instance, in some embodiments, the methods include administering to the 

individual a first once weekly dose selected from about 1.0 mg to about 2.0 mg, a second 

once weekly dose selected from about 2.0 mg to about 4.0 mg, a third once weekly dose 

selected from about 4.0 mg to about 8.0 mg, and a fourth once weekly dose selected from 

about 6.0 mg to about 12.0 mg.  

[0087] In some embodiments, the methods include administering to the individual a first 

once weekly dose selected from about 1.0 mg to about 2.0 mg, a second once weekly dose 

selected from about 2.0 mg to about 4.0 mg, a third once weekly dose selected from about 

4.0 mg to 8.0 mg, a fourth once weekly dose selected from about 6.0 mg to about 12.0 mg, 

and a fifth once weekly dose selected from about 8.0 mg to about 12.0 mg.  

[0088] In some embodiments, the methods include administering to the individual a first 

once weekly dose selected from about 1.0 mg to about 2.0 mg, a second once weekly dose 

selected from about 2.0 mg to about 4.0 mg, a third once weekly dose selected from about 

4.0 mg to about 8.0 mg, a fourth once weekly dose selected from about 6.0 mg to about 

12.0 mg, a fifth once weekly dose selected from about 8.0 mg to about 12.0 mg, and a sixth 

once weekly dose selected from about 10.0 mg to about 12.0 mg.  

[0089] In some embodiments, the methods include administering to the individual a first 

once weekly dose selected from about 1.0 mg to about 2.0 mg, a second once weekly dose 

selected from about 2.0 mg to about 4.0 mg, a third once weekly dose selected from about 

4.0 mg to about 8.0 mg, a fourth once weekly dose selected from about 6.0 mg to about 

12.0 mg, a fifth once weekly dose selected from about 8.0 mg to about 12.0 mg, a sixth 

once weekly dose selected from about 10.0 mgto about 12.0 mg, and a seventh onceweekly 

dose of 12.0 mg.  

[0090] In various embodiments, the first once weekly dose is selected from 1.0 or 2.0 

mg, the second once weekly dose is selected from 2.0, 3.0 or 4.0 mg, the third once weekly 

dose is selected from 4.0, 6.0 or 8.0 mg, the fourth once weekly dose is selected from 6.0, 

8.0, 9.0, 10.0 or 12.0 mg, the fifth once weekly dose is selected from 8.0, 10.0 or 12.0 mg, 

the sixth once weekly dose is selected from 10.0 or 12.0 mg, and the seventh once weekly 

dose is 12.0 mg.
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[0091] In some embodiments, each once weekly dose is administered for at least about 2 

weeks. In some embodiments, each once weekly dose is administered for at least about 4 

weeks. In some embodiments, each once weekly dose is administered for about 2 weeks.  

In some embodiments, each once weekly dose is administered for about 4 weeks.  

[0092] For instance, in some embodiments, the methods include administering to the 

individual a first once weekly dose of about 2.0 mg for at least about 4 weeks, a second 

once weekly dose of about 4.0 mg for at least about 4 weeks, a third once weekly dose of 

about 8.0 mg for at least about 4 weeks, and a fourth once weekly dose of about 12.0 mg 

for at least about 4 weeks.  

[0093] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 2.0 mg for at least about 4 weeks, a second once weekly dose 

of about 4.0 mg for at least about 4 weeks, a third once weekly dose of about 8.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 10.0 mg for at least about 4 weeks, 

and a fifth once weekly dose of about 12.0 mg for at least about 4 weeks.  

[0094] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 2.0 mg for at least about 4 weeks, a second once weekly dose 

of about 4.0 mg for at least about 4 weeks, a third once weekly dose of about 6.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 8.0 mg for at least about 4 weeks, 

a fifth once weekly dose of about 10.0 mg for at least about 4 weeks and a sixth once weekly 

dose of about 12.0 mg for at least about 4 weeks.  

[0095] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 2.0 mg for at least about 4 weeks, a second once weekly dose 

of about 4.0 mg for at least about 4 weeks, a third once weekly dose of about 6.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 9.0 mg for at least about 4 weeks 

and a fifth once weekly dose of about 12.0 mg for at least about 4 weeks.  

[0096] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 1.0 mg for at least about 4 weeks, a second once weekly dose 

of about 3.0 mg for at least about 4 weeks, a third once weekly dose of about 6.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 9.0 mg for at least about 4 weeks 

and a fifth once weekly dose of about 12.0 mg for at least about 4 weeks.  

[0097] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 1.0 mg for at least about 4 weeks, a second once weekly dose
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of about 2.0 mg for at least about 4 weeks, a third once weekly dose of about 4.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 6.0 mg for at least about 4 weeks, 

a fifth once weekly dose of about 8.0 mg for at least about 4 weeks, a sixth once weekly 

dose of about 10.0 mg for at least about 4 weeks and a seventh once weekly dose of about 

12.0 mg for at least about 4 weeks.  

[0098] The above embodiments are provided as examples only and are not meant to 

exclude other or additional embodiments. For instance, in some embodiments, one or more 

dosing steps as shown above may be omitted or one or more new dosing steps may be 

introduced based on efficacy, safety and tolerability considerations for the individual.  

[0099] In some instances, improving glycemic control comprises reducing the 

individual's level of HblAc below 7 %, below 6.5 %, or below 6.0%.  

[00100] In some instances, the individual initially has a body mass index (BMI) of >27 

kg/m2 but <30 kg/m2 . In some instances, the individual initially has a BMI of 30 kg/m 2.  

In some instances, the individual has type 2 diabetes. In some instances, the individual has 

obesity.  

[00101] In some instances, the methods can also include a step of measuring at least one 

of the individual's FG or HbAlc or both during dose administering. Methods of measuring 

FG and HbAlc are well known to one of skill in the art and need not be exhaustively 

described. The methods can also include a step of recording the individual's frequency and 

severity of hypoglycemia and optionally other AEs during dose administering. In some 

instances, the AEs can be diarrhea, emesis, GI discomfort and nausea. The methods can 

also include a step of determining doses of the GGG tri-receptor agonist from the 

individual's FG and/or HbAlc and/or from the individual's frequency and severity of 

hypoglycemia and optionally other AEs.  

[00102] In another aspect, provided herein is a GGGtri-receptor agonist comprising SEQ 

ID NO:1 for use in improving glycemic control in an individual, wherein a first once weekly 

dose of the GGG tri-receptor agonist is administered for at least 1 week and wherein the 

first once weekly dose is from about 0.5 mg to about 4.0 mg.  

[00103] In some embodiments, a second once weekly dose of the GGG tri-receptor agonist 

is administered for at least 1 week. In some instances, the second once weekly dose is from 

about 2.0 mg to about 8.0 mg. In some instances, the second once weekly dose is less than 

the first once weekly dose. Alternatively, the second once weekly dose is the same as the
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first once weekly dose. Alternatively, the second once weekly dose is greater than the first 

once weekly dose.  

[00104] In some embodiments, a third once weekly dose of the GGG tri-receptor agonist 

is administered for at least 1 week. In some instances, the third once weekly dose is from 

about 4.0 mg to about 12.0 mg. In some instances, the third once weekly dose can be less 

than the second once weekly dose. Alternatively, the third once weekly dose can be the 

same as the second once weekly dose. Alternatively, the third once weekly dose can be 

greater than the second once weekly dose.  

[00105] In some embodiments, a fourth once weekly dose of the GGGtri-receptor agonist 

is administered for at least 1 week. In some instances, the fourth once weekly dose is from 

about 6.0 mg to about 12.0 mg. In some instances, the fourth once weekly dose can be less 

than the third once weekly dose. Alternatively, the fourth once weekly dose can be the same 

as the third once weekly dose. Alternatively, the fourth once weekly dose can be greater 

than the third once weekly dose.  

[00106] In some embodiments, a fifth once weekly dose of the GGG tri-receptor agonist 

is administered for at least 1 week. In some instances, the fifth once weekly dose is from 

about 8.0 mg to about 12.0 mg. In some instances, the fifth once weekly dose can be less 

than the fourth once weekly dose. Alternatively, the fifth once weekly dose can be the same 

as the fourth once weekly dose. Alternatively, the fifth once weekly dose can be greater 

than the fourth once weekly dose.  

[00107] In some embodiments, additional doses, such as a sixth once weekly dose, or a 

seventh once weekly dose, or more may be administered for at least 1 week. The additional 

dose may be less, the same or greater than the previous administered dose.  

[00108] In various embodiments, the first once weekly dose is selected from about 1.0 mg 

to about 2.0 mg, the second once weekly dose is selected from about 2.0 mg to about 4.0 

mg, the third once weekly dose is selected from about 4.0 mg to about 8.0 mg, and the 

fourth once weekly dose is selected from about 6.0 mg to about 12.0 mg, and the fifth once 

weekly dose is selected from about 8.0 mg to 12.0 mg. In some embodiments, a sixth once 

weekly dose selected from about 10.0 mg to about 12.0 mg is administered. In some 

embodiments, a seventh once weekly dose of about 12.0 mg is administered.  

[00109] In some embodiments, the first once weekly dose is 2.0 mg, the second once 

weekly dose is 4.0 mg, the third once weekly dose is 8.0 mg, and the fourth once weekly
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dose is 12.0 mg. In some embodiments, the first once weekly dose is 2.0 mg, the second 

once weekly dose is 4.0 mg, the third once weekly dose is 6.0 mg, the fourth once weekly 

dose is 9.0 mg, and the fifth once weekly dose is 12.0 mg.  

[00110] In some embodiments, each once weekly dose is administered for at least about 2 

weeks. In some embodiments, each once weekly dose is administered for at least about 4 

weeks.  

[00111] In another aspect, provided herein is a use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 in the manufacture of a medicament for improving glycemic 

control in an individual, wherein a first once weekly dose of the GGG tri-receptor agonist 

is administered for at least 1 week, and wherein the first dose is from about 0.5 mg to 4.0 

mg. In some embodiments, a second once weekly dose of the GGG tri-receptor agonist is 

administered for at least 1 week. In some embodiments, a third once weekly dose of the 

GGGtri-receptor agonist is administered for at least 1 week. In some embodiments, a fourth 

once weekly dose of the GGG tri-receptor agonist is administered for at least 1 week. In 

some embodiments, a fifth once weekly dose of the GGG tri-receptor agonist is 

administered for at least 1 week.  

[00112] In some embodiments, the first once weekly dose is 2.0 mg, the second once 

weekly dose is 4.0 mg, the third once weekly dose is 8.0 mg, and the fourth once weekly 

dose is 12.0 mg. In some embodiments, the first once weekly dose is 2.0 mg, the second 

once weekly dose is 4.0 mg, the third once weekly dose is 6.0 mg, the fourth once weekly 

dose is 9.0 mg, and the fifth once weekly dose is 12.0 mg.  

[00113] In another aspect, methods are provided herein for improving glycemic control in 

an individual, comprising administering to the individual a first once weekly dose of a GGG 

tri-receptor agonist comprising SEQ ID NO:1, wherein the first once weekly dose is from 

about 0.5 mg to about 4.0 mg and is administered for at least 1 week; and increasing the 

first once weekly dose by increments of about 1.0 mg to about 4.0 mg to a once weekly 

dose of <12.0 mg, wherein each increased once weekly dose is administered for at least 1 

week.  

[00114] In some embodiments, the first once weekly dose is 1.0 mg, 2.0 mg, 3.0 mg or 4.0 

mg. In some embodiments, the first once weekly dose is 1.0 mg or 2.0 mg. In some 

embodiments, the first once weekly dose is 1.0 mg. In some embodiments, the first once 

weekly dose is 2.0 mg.
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[00115] In some embodiments, the first once weekly dose and each increased once weekly 

dose thereafter is increased in an increment of about 1.0 mg, about 2.0 mg, about 3.0 mg or 

about 4.0 mg to reach a once weekly dose of <12.0 mg. The increments in a dosing schedule 

may be the same or different. For instance, a dose may be increased by 2.0 mg and the next 

or subsequent dose may be further increased by the same increment of 2.0 mg, or by a 

different increment such as 1.0 mg, 3.0 or 4.0 mg.  

[00116] The first dose and each increased dose are administered once weekly for at least 

1 week. In some instances, the first once weekly dose and each increased once weekly dose 

are administered once weekly for at least 2 weeks, once weekly for at least 3 weeks, or once 

weekly for at least 4 weeks. In some instances, the first once weekly dose and each 

increased once weekly dose are administered once weekly for at least 4 weeks. In some 

instances, the first once weekly dose and each increased once weekly dose are administered 

once weekly for about 2 weeks, once weekly for about 3 weeks, or once weekly for about 

4 weeks. In some instances, the first once weekly dose and each increased once weekly 

dose are administered once weekly for about 4 weeks. In some instances, the first once 

weekly dose and subsequent increased once weekly doses are administered once weekly 

for about 4 weeks until a once weekly dose 12.0 mg is reached.  

[00117] In some embodiments, the first once weekly dose is 1.0 mg, and the increased 

once weekly doses are selected from 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0 or 12.0 

mg. In some embodiments, the first once weekly dose is 2.0 mg, and the increased once 

weekly doses are selected from 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0 or 12.0 mg.  

[00118] For instance, if the first once weekly dose is 1.0 mg, the next increased once 

weekly dose can be 2.0, 3.0, 4.0 or 5.0 mg. If the first once weekly dose is 1.0 mg and the 

next increased once weekly dose is 3.0 mg, then the next increased once weekly dose can 

be 4.0, 5.0, 6.0 or 7.0 mg. If the first once weekly dose is 1.0 mg and the next increased 

once weekly doses are 3.0 mg and 6.0 mg, then the next increased once weekly dose can 

be 7.0, 8.0, 9.0 or 10.0 mg. If the first once weekly dose is 1.0 mg and the next increased 

once weekly doses are 3.0, 6.0 and 9.0 mg, then the next increased once weekly dose can 

be 10.0, 11.0 or 12.0 mg. If the first once weekly dose is 1.0 mg and the next increased 

once weekly doses are 3.0, 6.0, 9.0 and 10.0 mg, then the next increased once weekly dose 

can be 11.0 mg, or 12.0 mg.
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[00119] In another instance, if the first once weekly dose is 2.0 mg, the next increased 

once weekly dose can be 3.0, 4.0, 5.0 or 6.0 mg. If the first once weekly dose is 2.0 mg and 

the next increased once weekly dose is 4.0 mg, then the next increased once weekly dose 

can be 5.0, 6.0, 7.0 or 8.0 mg. If the first once weekly dose is 2.0 mg and the next increased 

once weekly doses are 4.0 mg and 6.0 mg, then the next increased once weekly dose can 

be 7.0, 8.0, 9.0 or 10.0 mg. If the first once weekly dose is 2.0 mg, and the next increased 

once weekly doses are 4.0, 6.0 and 9.0 mg, then the next increased once weekly dose can 

be 10.0, 11.0, or 12.0 mg.  

[00120] In some embodiments, the first once weekly dose is 1.0 or 2.0 mg, and the next 

or first increased once weekly dose is selected from 2.0, 3.0 or 4.0 mg. In some 

embodiments, the next or second increased once weekly dose is selected from 4.0, 6.0 or 

8.0 mg. In some embodiments, the next or third increased once weekly dose is selected 

from 6.0, 8.0, 9.0, 10.0 or 12.0 mg. In some embodiments, the next or fourth increased once 

weekly dose is selected from 8.0, 10.0 or 12.0 mg. In some embodiments, the next or fifth 

increased once weekly dose is selected from 10.0 or 12.0 mg. In some embodiments, the 

next or sixth increased once weekly dose is 12.0 mg.  

[00121] In some embodiments, the first once weekly dose is 2.0 mg, and the increased 

weekly doses are 4.0, 8.0 and 12.0 mg. Thus, the first once weekly dose is 2.0 mg, the next 

or first increased once weekly dose is 4.0 mg, the next or second increased once weekly 

dose is 8.0 mg, and the next or third increased once weekly dose is 12.0 mg.  

[00122] In some embodiments, the first once weekly dose is 2.0 mg, and the increased 

weekly doses are 4.0, 8.0, 10.0 and 12.0 mg. Thus, the first once weekly dose is 2.0 mg, 

the next or first increased once weekly dose is 4.0 mg, the next or second increased once 

weekly dose is 8.0 mg, the next or third increased once weekly dose is 10.0 mg, and the 

next or fourth increased once weekly dose is 12.0 mg.  

[00123] In some embodiments, the first once weekly dose is 2.0 mg, and the increased 

weekly doses are 4.0, 6.0, 8.0, 10.0 and 12.0 mg. Thus, the first once weekly dose is 2.0 

mg, the next or first increased once weekly dose is 4.0 mg, the next or second increased 

once weekly dose is 6.0 mg, the next or third increased once weekly dose is 8.0 mg, the 

next or fourth increased once weekly dose is 10.0 mg, and the next or fifth increased once 

weekly dose is 12.0 mg.
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[00124] In some embodiments, the first once weekly dose is 2.0 mg, and the increased 

weekly doses are 4.0, 6.0, 9.0 and 12.0 mg. Thus, the first once weekly dose is 2.0 mg, the 

next or first increased once weekly dose is 4.0 mg, the next or second increased once weekly 

dose is 6.0 mg, the next or third increased once weekly dose is 9.0 mg, and the next or 

fourth increased once weekly dose is 12.0 mg.  

[00125] In some embodiments, the first once weekly dose is 1.0 mg, and the increased 

weekly doses are 3.0, 6.0, 9.0 and 12.0 mg. Thus, the first once weekly dose is 1.0 mg, the 

next or first increased once weekly dose is 3.0 mg, the next or second increased once weekly 

dose is 6.0 mg, the next or third increased once weekly dose is 9.0 mg, and the next or 

fourth increased once weekly dose is 12.0 mg.  

[00126] In some embodiments, the first once weekly dose is 1.0 mg, and the increased 

weekly doses are 2.0, 4.0, 6.0, 8.0, 10.0 and 12.0 mg. Thus, the first once weekly dose is 

1.0 mg, the next or first increased once weekly dose is 2.0 mg, the next or second increased 

once weekly dose is 4.0 mg, the next or third increased once weekly dose is 6.0 mg, the 

next or fourth increased once weekly dose is 8.0 mg, the next or fifth increased once weekly 

dose is 10.0 mg, and the next or sixth increased once weekly dose is 12.0 mg.  

[00127] Starting doses, increments and/or the number of steps to reach a maximum dose 

of <12.0 may be adjusted in view of efficacy, safety and tolerability for the individual.  

[00128] In some instances, the individual initially has a body mass index (BMI) of >27 

kg/m2 but <30 kg/m2 . In some instances, the individual initially has a BMI of 30 kg/m 2.  

In some instances, the individual has type 2 diabetes. In some instances, the individual has 

obesity.  

[00129] In another aspect, provided herein is a GGG tri-receptor agonist comprising SEQ 

ID NO:1 for use in improving glycemic control in an individual, wherein a first once weekly 

dose of the GGG tri-receptor agonist is from about 0.5 mg to about 4.0 mg and is 

administered for at least 1 week, and wherein the first once weekly dose is increased by 

increments of about 1.0 mg to about 4.0 mg to a once weekly dose of 12.0 mg, and wherein 

each increased once weekly dose is administered for at least 1 week.  

[00130] In some embodiments, the first once weekly dose and the increased once weekly 

doses are administered once weekly for at least about two weeks. In some embodiments, 

the first once weekly dose and the increased once weekly doses are administered once 

weekly for at least about four weeks. In some embodiments, the first once weekly dose and
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the increased once weekly doses are administered once weekly for about two weeks. In 

some embodiments, the first once weekly dose and the increased once weekly doses are 

administered once weekly for about four weeks. In some instances, the first once weekly 

dose and subsequent increased once weekly doses are administered once weekly for about 

4 weeks until a once weekly dose of 12.0 mg is reached.  

[00131] In some embodiments, the first once weekly dose is selected from 1.0 or 2.0 mg.  

In some embodiments, the increased once weekly doses are selected from 2.0, 3.0, 4.0, 6.0, 

8.0, 9.0, 10.0, 11.0 or 12.0 mg.  

[00132] In some embodiments, the first once weekly dose is 2.0 mg, and the increased 

weekly doses are 4.0, 8.0 and 12.0 mg. In some embodiments, the first once weekly dose 

is 2.0 mg, and the increased once weekly doses are 4.0, 6.0, 9.0 and 12.0 mg. In some 

embodiments, the first once weekly dose is 2.0 mg, and the increased weekly doses are 4.0, 

8.0, 10.0 and 12.0 mg. In some embodiments, the first once weekly dose is 2.0 mg, and the 

increased weekly doses are 4.0, 6.0, 8.0, 10.0 and 12.0 mg. In some embodiments, the first 

once weekly dose is 1.0 mg, and the increased weekly doses are 3.0, 6.0, 9.0 and 12.0 mg.  

In some embodiments, the first once weekly dose is 1.0 mg, and the increased weekly doses 

are 2.0, 4.0, 6.0, 8.0, 10.0 and 12.0 mg.  

[00133] In another aspect, provided herein is a use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 in the manufacture of a medicament for improving glycemic 

control in an individual, wherein a first once weekly dose of the GGG tri-receptor agonist 

is from about 0.5 mg to about 4.0 mg and is administered for at least 1 week, and wherein 

the first once weekly dose is increased by increments of about 1.0 mg to about 4.0 mg to a 

once weekly dose of 12.0 mg, and wherein each increased once weekly dose is 

administered for at least 1 week.  

[00134] In another aspect, provided herein are methods for improving glycemic control in 

an individual, where such methods include a step (a) of administering to the individual from 

about 0.5 mg to about 4.0 mg of a GGG tri-receptor agonist comprising SEQ ID NO:1 

suitable for once-weekly dosing for at least 1 week. In some instances, the GGG tri-receptor 

agonist is administered once weekly for 1 week, once weekly for 2 weeks, or once weekly 

for 4 weeks, a step (b) of administering to the individual from about 2.0 mg to about 8.0 

mg of the GGG tri-receptor agonist once weekly for at least 1 week, and a step (c) of
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administering to the individual from about 8.0 mg to about 12.0 mg of the GGG tri-receptor 

agonist once weekly for at least 1 week.  

[00135] In some instances, the individual initially has a body mass index (BMI) of >27 

kg/m2 but <30 kg/m2 . In some instances, the individual initially has a BMI of 30 kg/m 2.  

In some instances, the individual has type 2 diabetes. In some instances, the individual has 

obesity.  

[00136] In another aspect, provided herein is a GGG tri-receptor agonist comprising SEQ 

ID NO:1 suitable for once-weekly dosing for use in improving glycemic control in an 

individual, wherein a dose of the GGG tri-receptor agonist from about 0.5 mg to about 4.0 

mg is administered for at least 1 week, followed by a dose of the GGG tri-receptor agonist 

from about 2.0 mg to about 8.0 mg for at least 1 week, followed by a dose of the GGG tri

receptor agonist from about 8.0 mg to about 12.0 mg for at least 1 week.  

[00137] In another aspect, provided herein is a use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 suitable for once-weekly dosing for use in the manufacture of a 

medicament for improving glycemic control in an individual, wherein a dose of the GGG 

tri-receptor agonist from about 0.5 mg to about 4.0 mg is administered for at least 1 week, 

followed by a dose of the GGG tri-receptor agonist sfrom about 2.0 mg to about 8.0 mg for 

at least 1 week, followed by a dose of the GGG tri-receptor agonist from about 8.0 mg to 

about 12.0 mg for at least 1 week.  

[00138] In another aspect, provided herein are methods of chronic weight management, 

where such methods include administering to the individual a first dose of a GGG tri

receptor agonist (i.e., incretin analog) comprising SEQ ID NO:1 once weekly for about 1 

week to about 4 weeks, where the first dose is from about 0.5 mg to about 4.0 mg. In some 

instances, the first dose is administered once weekly for at least about 1 week, once weekly 

for at least about 2 weeks or once weekly for at least about 4 weeks. In some instances, the 

first dose is administered once weekly for about 1 week, once weekly for about 2 weeks, 

once weekly for about 3 weeks, or once weekly for about 4 weeks. In some instances, the 

first once weekly dose is 1.0 mg, 2.0 mg, 3.0 or 4.0 mg. In some instances, the first once 

weekly dose is 1.0 mg, 2.0 mg or 4.0 mg. In some instances, the first once weekly dose is 

selected from about 1.0 mg to about 2.0 mg. In some instances, the first once weekly dose 

is about 1.0 mg or about 2.0 mg. In some instances, the first dose is 1.0 mg. In some 

instances, the first dose is 2.0 mg.
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[00139] In some embodiments, the methods also include a step of administering to the 

individual a second once weekly dose of the GGG tri-receptor agonist for at least 1 week.  

In some instances, the second dose is administered once weekly for at least about 1 week, 

once weekly for at least about 2 weeks or once weekly for at least about 4 weeks. In some 

instances, the second dose is administered once weekly for about 1 week, once weekly for 

about 2 weeks, once weekly for about 3 weeks, or once weekly for about 4 weeks. In some 

instances, the second once weekly dose is less than the first once weekly dose.  

Alternatively, the second once weekly dose is the same as the first once weekly dose.  

Alternatively, the second once weekly dose is greater than the first once weekly dose. In 

some instances, the second once weekly dose is from about 2.0 mg to about 8.0 mg. In 

certain instances, the second once weekly dose is 2.0 mg, 3.0 mg, 4.0 mg, 6.0 mg or 8.0 

mg. In some instances, the second once weekly dose is selected from about 2.0 mg to about 

4.0 mg. In some instances, the second once weekly dose is 2.0 mg, 3.0 mg or 4.0 mg. In 

some instances, the second once weekly dose is 4.0 mg.  

[00140] In some embodiments, the methods also include a step of administering to the 

individual a third dose of the GGG tri-receptor agonist once weekly for at least 1 week. In 

some instances, the third dose is administered once weekly for at least about 1 week, once 

weekly for at least about 2 weeks, once weekly for at least about 4 weeks, once weekly for 

at least about 6 weeks, or once weekly for at least about 8 weeks or more. In some instances, 

the third dose is administered once weekly for about 1 week, once weekly for about 2 

weeks, once weekly for about 3 weeks, once weekly for about 4 weeks, once weekly for 

about 6 weeks, once weekly for about 8 weeks or more. In some instances, the third once 

weekly dose can be less than the second once weekly dose. Alternatively, the third once 

weekly dose can be the same as the second once weekly dose. Alternatively, the third once 

weekly dose can be greater than the second once weekly dose. In some instances, the third 

once weekly dose is from about 4.0 mg to about 12.0 mg. In certain instances, the third 

once weekly dose is 4.0 mg, 6.0 mg, 8.0 mg, 10.0 mg or 12.0 mg. In some instances, the 

third once weekly dose is selected from about 4.0 mg to about 8.0 mg. In some instances, 

the third once weekly dose is 4.0 mg, 6.0 mg or 8.0 mg. In some instances, the third once 

weekly dose is 6.0 mg or 8.0 mg. In some instances, the third once weekly dose is 6.0 mg.  

In some instances, the third once weekly dose is 8.0 mg.
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[00141] In some embodiments, the methods also include a step of administering to the 

individual a fourth dose of the GGG tri-receptor agonist once weekly for at least 1 week.  

In some instances, the fourth dose is administered once weekly for at least about 1 week, 

once weekly for at least about 2 weeks, once weekly for at least about 4 weeks, once weekly 

for at least about 6 weeks, or once weekly for at least about 8 weeks or more. In some 

instances, the fourth dose is administered once weekly for about 1 week, once weekly for 

about 2 weeks, once weekly for about 3 weeks, once weekly for about 4 weeks, once weekly 

for about 6 weeks, or once weekly for about 8 weeks or more. In some instances, the fourth 

once weekly dose can be less than the third once weekly dose. Alternatively, the fourth 

once weekly dose can be the same as the third once weekly dose. Alternatively, the fourth 

once weekly dose can be greater than the third once weekly dose. In some instances, the 

fourth once weekly dose is from about 6.0 mg to about 12.0 mg. In certain instances, the 

fourth once weekly dose is 6.0 mg, 8.0 mg, 9.0 mg, 10.0 mg, 11.0 mg or 12.0 mg. In some 

instances, the fourth once weekly dose is 6.0 mg, 8.0 mg, 9.0 mg, 10.0 mg or 12.0 mg. In 

some instances, the fourth once weekly dose is 9.0 mg. In some instances, the fourth dose 

once weekly is 12.0 mg.  

[00142] In some embodiments, the methods also include a step of administering to the 

individual a fifth dose of the GGG tri-receptor agonist once weekly for at least 1 week. In 

some instances, the fifth dose is administered once weekly for at least about 1 week, once 

weekly for at least about 2 weeks, once weekly for at least about 4 weeks, once weekly for 

at least about 6 weeks, or once weekly for at least about 8 weeks or more. In some instances, 

the fifth dose is administered once weekly for about 1 week, once weekly for about 2 weeks, 

once weekly for about 3 weeks, once weekly for about 4 weeks, once weekly for about 6 

weeks, or once weekly for about 8 weeks or more. In some instances, the fifth once weekly 

dose can be less than the fourth once weekly dose. Alternatively, the fifth once weekly dose 

can be the same as the fourth once weekly dose. Alternatively, the fifth once weekly dose 

can be greater than the fourth once weekly dose. In some instances, the fifth once weekly 

dose is from about 8.0 mg to about 12.0 mg. In certain instances, the fifth once weekly dose 

is 8.0 mg, 9.0 mg, 10.0 mg, 11.0 mg or 12.0. In some instances, the fifth once weekly dose 

is 8.0 mg, 10.0 mg or 12.0 mg. In some instances, the fifth once weekly dose is 12.0 mg.
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[00143] In some embodiments, the methods also include administering to the individual 

additional doses, such as a sixth once weekly dose, or a seventh once weekly dose, or more.  

The additional dose may be less, the same or greater than the previous administered dose.  

[00144] In some embodiments, each once weekly dose is administered for at least about 2 

weeks. In some embodiments, each once weekly dose is administered for at least about 4 

weeks. In some embodiments, each once weekly dose is administered for about 2 weeks.  

In some embodiments, each once weekly dose is administered for about 4 weeks.  

[00145] For instance, in some embodiments, the methods include administering to the 

individual a first once weekly dose of about 2.0 mg for at least about 4 weeks, a second 

once weekly dose of about 4.0 mg for at least about 4 weeks, a third once weekly dose of 

about 8.0 mg for at least about 4 weeks, and a fourth once weekly dose of about 12.0 mg 

for at least about 4 weeks.  

[00146] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 2.0 mg for at least about 4 weeks, a second once weekly dose 

of about 4.0 mg for at least about 4 weeks, a third once weekly dose of about 8.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 10.0 mg for at least about 4 weeks, 

and a fifth once weekly dose of about 12.0 mg for at least about 4 weeks.  

[00147] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 2.0 mg for at least about 4 weeks, a second once weekly dose 

of about 4.0 mg for at least about 4 weeks, a third once weekly dose of about 6.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 8.0 mg for at least about 4 weeks, 

a fifth once weekly dose of about 10.0 mg for at least about 4 weeks and a sixth once weekly 

dose of about 12.0 mg for at least about 4 weeks.  

[00148] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 2.0 mg for at least about 4 weeks, a second once weekly dose 

of about 4.0 mg for at least about 4 weeks, a third once weekly dose of about 6.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 9.0 mg for at least about 4 weeks 

and a fifth once weekly dose of about 12.0 mg for at least about 4 weeks.  

[00149] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 1.0 mg for at least about 4 weeks, a second once weekly dose 

of about 3.0 mg for at least about 4 weeks, a third once weekly dose of about 6.0 mg for at



WO 2022/271767 PCT/US2022/034437 

31 

least about 4 weeks, a fourth once weekly dose of about 9.0 mg for at least about 4 weeks 

and a fifth once weekly dose of about 12.0 mg for at least about 4 weeks.  

[00150] In some embodiments, the methods include administering to the individual a first 

once weekly dose of about 1.0 mg for at least about 4 weeks, a second once weekly dose 

of about 2.0 mg for at least about 4 weeks, a third once weekly dose of about 4.0 mg for at 

least about 4 weeks, a fourth once weekly dose of about 6.0 mg for at least about 4 weeks, 

a fifth once weekly dose of about 8.0 mg for at least about 4 weeks, a sixth once weekly 

dose of about 10.0 mg for at least about 4 weeks and a seventh once weekly dose of about 

12.0 mg for at least about 4 weeks.  

[00151] In some instances, the individual initially has a body mass index (BMI) of >27 

kg/m2 but <30 kg/m2 . In some instances, the individual initially has a BMI of 30 kg/m 2.  

In some instances, the individual has type 2 diabetes. In some instances, the individual has 

obesity.  

[00152] In another aspect, provided herein is a GGG tri-receptor agonist comprising SEQ 

ID NO:1 for use in providing chronic weight management in an individual, wherein a first 

once weekly dose of the GGG tri-receptor agonist is administered for at least 1 week and 

wherein the first dose is from about 0.5 mg to 4.0 mg.  

[00153] In another aspect, provided herein is a use of GGGtri-receptor agonist comprising 

SEQ ID NO:1 in the manufacture of a medicament for providing chronic weight 

management in an individual, wherein a first once weekly dose of the GGG tri-receptor 

agonist is administered for at least 1 week and wherein the first dose is from about 0.5 mg 

to 4.0 mg.  

[00154] In another aspect, provided herein are methods for providing chronic weight 

management in an individual, comprising administering to the individual a first once 

weekly dose of a GGG tri-receptor agonist comprising SEQ ID NO:1, wherein the first 

once weekly dose is from about 0.5 mg to about 4.0 mg and is administered for at least 1 

week, increasing the first once weekly dose by increments of about 1.0 mg to about 4.0 mg 

to a once weekly dose of <12.0 mg, wherein each increased once weekly dose is 

administered for at least 1 week.  

[00155] In some embodiments, the first once weekly dose is 1.0 mg, 2.0 mg, 3.0 mg or 4.0 

mg. In some embodiments, the first once weekly dose is 1.0 mg or 2.0 mg. In some
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embodiments, the first once weekly dose is 1.0 mg. In some embodiments, the first once 

weekly dose is 2.0 mg.  

[00156] In some embodiments, the first once weekly dose and each increased once weekly 

dose thereafter is increased in an increment of about 1.0 mg, about 2.0 mg, about 3.0 mg or 

about 4.0 mg to reach a once weekly dose of <12.0 mg. The increments in a dosing schedule 

may be the same or different. For instance, a dose may be increased by 2.0 mg and the next 

or subsequent dose may be further increased by the same increment of 2.0 mg, or by a 

different increment such as 1.0 mg, 3.0 or 4.0 mg.  

[00157] The first dose and each increased dose are administered once weekly for at least 

1 week. In some instances, the first once weekly dose and each increased once weekly dose 

are administered once weekly for at least 2 weeks, once weekly for at least 3 weeks, or once 

weekly for at least 4 weeks. In some instances, the first once weekly dose and each 

increased once weekly dose are administered once weekly for at least 4 weeks. In some 

instances, the first once weekly dose and each increased once weekly dose are administered 

once weekly for about 2 weeks, once weekly for about 3 weeks, or once weekly for about 

4 weeks. In some instances, the first once weekly dose and each increased once weekly 

dose are administered once weekly for about 4 weeks. In some instances, the first once 

weekly dose and subsequent increased once weekly doses are administered once weekly 

for about 4 weeks until a once weekly dose 12.0 mg is reached.  

[00158] In some embodiments, the first once weekly dose is 1.0 mg, and the increased 

once weekly doses are selected from 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0 or 12.0 

mg. In some embodiments, the first once weekly dose is 2.0 mg, and the increased once 

weekly doses are selected from 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0 or 12.0 mg.  

[00159] In some embodiments, the first once weekly dose is 2.0 mg, and the increased 

weekly doses are 4.0, 8.0 and 12.0 mg. In some embodiments, the first once weekly dose 

is 2.0 mg, and the increased weekly doses are 4.0, 8.0, 10.0 and 12.0 mg. In some 

embodiments, the first once weekly dose is 2.0 mg, and the increased weekly doses are 4.0, 

6.0, 8.0, 10.0 and 12.0 mg. In some embodiments, the first once weekly dose is 2.0 mg, and 

the increased weekly doses are 4.0, 6.0, 9.0 and 12.0 mg. In some embodiments, the first 

once weekly dose is 1.0 mg, and the increased weekly doses are 3.0, 6.0, 9.0 and 12.0 mg.  

In some embodiments, the first once weekly dose is 1.0 mg, and the increased weekly doses 

are 2.0, 4.0, 6.0, 8.0, 10.0 and 12.0 mg.



WO 2022/271767 PCT/US2022/034437 

33 

[00160] Starting doses, increments and/or the number of steps to reach a maximum dose 

of <12.0 may be adjusted in view of efficacy, safety and tolerability for the individual.  

[00161] In some instances, the individual initially has a body mass index (BMI) of >27 

kg/m2 but <30 kg/m2 . In some instances, the individual initially has a BMI of 30 kg/m 2.  

In some instances, the individual has type 2 diabetes. In some instances, the individual has 

obesity.  

[00162] In another aspect, provided herein is a GGG tri-receptor agonist comprising SEQ 

ID NO:1 for use in providing chronic weight management in an individual, wherein a first 

once weekly dose of the GGG tri-receptor agonist is from about 0.5 mg to about 4.0 mg 

and is administered for at least 1 week, and wherein the first once weekly dose is increased 

by increments of about 1.0 to about 4.0 mg to a once weekly dose of 12.0 mg, and wherein 

each increased once weekly dose is administered for at least 1 week.  

[00163] In another aspect, provided herein is a use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 in the manufacture of a medicament for providing chronic weight 

management in an individual, wherein a first once weekly dose of the GGG tri-receptor 

agonist is from about 0.5 mg to about 4.0 mg and is administered for at least 1 week, and 

wherein the first once weekly dose is increased by increments of about 1.0 to about 4.0 mg 

to a once weekly dose of 12.0 mg, and wherein each increased once weekly dose is 

administered for at least 1 week.  

[00164] In another aspect, provided herein are methods for chronic weight management, 

where such methods include the steps of (a) administering to the individual from about 0.5 

mg to about 4.0 mg of a GGG tri-receptor agonist having a structure of SEQ ID NO:1 

suitable for once-weekly dosing for at least 1 week, (b) administering to the individual from 

about 2.0 mg to about 8.0 mg of the GGG tri-receptor agonist once weekly for at least 1 

week, and (c) administering to the individual from about 8.0 mg to about 12.0 mg of the 

GGG tri-receptor agonist once weekly for at least 1 week.  

[00165] In another aspect, provided herein is a GGGtri-receptor agonist comprising SEQ 

ID NO:1 for use in providing chronic weight management in an individual, wherein a dose 

of the GGG tri-receptor agonist from about 0.5 mg to about 4.0 mg is administered for at 

least 1 week, followed by a dose of the GGG tri-receptor agonist from about 2.0 mg to 

about 8.0 mg for at least 1 week, followed by a dose of the GGG tri-receptor agonist from 

about 8.0 mg to about 12.0 mg for at least 1 week.
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[00166] In another aspect, provided herein is a use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 in the manufacture of a medicament for providing chronic weight 

management in an individual, wherein a dose of the GGG tri-receptor agonist from about 

0.5 mg to about 4.0 mg is administered for at least 1 week, followed by a dose of the GGG 

tri-receptor agonist from about 2.0 mg to about 8.0 mg for at least 1 week, followed by a 

dose of the GGG tri-receptor agonist from about 8.0 mg to about 12.0 mg for at least 1 

week.  

[00167] In another aspect, provided herein are methods of treating diabetes mellitus 

(especially T2DM), dyslipidemia, metabolic syndrome, NAFLD, NASH, obesity, 

obstructive sleep apnea, osteoarthritis, polycystic ovary syndrome and/or chronic kidney 

disease, where such methods include administering to the individual a first dose of a GGG 

tri-receptor agonist (i.e., incretin analog) having a structure of SEQ ID NO:1 once weekly 

for about 1 week to about 4 weeks, where the first dose is from about 0.5 mg to about 4.0 

mg.  

[00168] In another aspect provided herein are methods of treating diabetes mellitus 

(especially T2DM), dyslipidemia, metabolic syndrome, NAFLD, NASH, obesity, 

obstructive sleep apnea, osteoarthritis, polycystic ovary syndrome and/or chronic kidney 

disease, where such methods include administering to the individual a first once weekly 

dose of a GGGtri-receptor agonist comprising SEQ IDNO:1, wherein the first onceweekly 

dose is from about 0.5 mg to about 4.0 mg and is administered for at least 1 week, increasing 

the first once weekly dose by increments of about 1.0 mg to about 4.0 mg to a once weekly 

dose of <12.0 mg, wherein each increased once weekly dose is administered for at least 1 

week.  

[00169] In another aspect provided herein are methods of treating diabetes mellitus 

(especially T2DM), dyslipidemia, metabolic syndrome, NAFLD, NASH, obesity, 

obstructive sleep apnea, osteoarthritis, polycystic ovary syndrome and/or chronic kidney 

disease, where such methods include the steps of (a) administering to the individual from 

about 0.5 mg to about 4.0 mg of a GGG tri-receptor agonist having a structure of SEQ ID 

NO:1 suitable for once-weekly dosing for at least 1 week, (b) administering to the 

individual from about 2.0 mg to about 8.0 mg of the GGG tri-receptor agonist once weekly 

for at least 1 week, and (c) administering to the individual from about 8.0 mg to about 12.0 

mg of the GGG tri-receptor agonist once weekly for at least 1 week.
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[00170] In another aspect, methods are provided for improving glycemic control in an 

individual having diabetes, especially T2DM, where such methods include a step (a) of 

administering to the individual a first dose of a GGG tri-receptor agonist (i.e., incretin 

analog) having a structure of SEQ ID NO:1 once weekly for about 1 week to about 4 weeks, 

where the first dose is from about 0.5 mg to about 4.0 mg. In some instances, the first dose 

is administered once weekly for 1 week, once weekly for 2 weeks, once weekly for 3 weeks, 

or once weekly for 4 weeks. In some instances, the first dose is 1.0 mg, 2.0 mg or 4.0 mg.  

[00171] The methods also include a step (b) of measuring at least one of the individual's 

FG and HbAlc during step (a). Methods of measuring FG and HbAlc are well known to 

one of skill in the art and need not be exhaustively described.  

[00172] The methods also include a step (c) of recording the individual's frequency and 

severity of hypoglycemia and optionally other AEs during step (a). In some instances, the 

AEs can be diarrhea, emesis, GI discomfort and nausea.  

[00173] The methods also include a step (d) of determining a second dose of the GGGtri

receptor agonist from the individual's FG, HbAlc or both of step (b) and/or from the 

individual's frequency and severity of hypoglycemia and optionally other AEs of step (c).  

[00174] The methods also include a step (e) of administering to the individual the second 

dose of the GGG tri-receptor agonist once weekly for at least 1 week, where the second 

dose is from about 2.0 mg to about 8.0 mg. In some instances, the second dose is 

administered once weekly for 1 week, once weekly for 2 weeks, once weekly for 3 weeks, 

or once weekly for 4 weeks. In some instances, the second dose is less than the first dose.  

Alternatively, the second dose is the same as the first dose. Alternatively, the second dose 

is greater than the first dose. In certain instances, the second dose is 4.0 mg, 6.0 mg or 8.0 

mg.  

[00175] The methods also can include a step (f) of measuring at least one of the 

individual's FG and HbAlc at least once during step (e).  

[00176] The methods also include a step (g) of recording the individual's frequency and 

severity of hypoglycemia and optionally other AEs during step (e).  

[00177] The methods also include a step (h) of determining a third dose of the GGG tri

receptor agonist from the individual's FG, HbAlc or both of step (f) and/or from the 

individual's frequency and severity of hypoglycemia and optionally other AEs during step 

(g).
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[00178] The methods also include a step (i) of administering to the individual the third 

dose of the GGG tri-receptor agonist once weekly for at least 1 week, where the third dose 

is from about 8.0 mg to about 12.0 mg. In some instances, the third dose is administered 

once weekly for 1 week, once weekly for 2 weeks, once weekly for 3 weeks, once weekly 

for 4 weeks, once weekly for 6 weeks, or once weekly for 8 weeks or more. In some 

instances, the third dose can be less than the second dose. Alternatively, the third dose can 

be the same as the second dose. Alternatively, the third dose can be greater than the second 

dose. In certain instances, the third dose is 8.0 mg, 10.0 mg or 12.0 mg.  

[00179] In another aspect, methods are provided for improving glycemic control in an 

individual having diabetes, especially T2DM, where such methods include a step (a) of 

administering to the individual from about 0.5 mg to about 4.0 mg of a GGG tri-receptor 

agonist having a structure of SEQ ID NO:1 suitable for once-weekly dosing for at least 1 

week. In some instances, the GGG tri-receptor agonist is administered once weekly for 1 

week, once weekly for 2 weeks, or once weekly for 4 weeks. In some instances, the dose is 

2.0 mg or 4.0 mg. The methods also include a step (b) of administering to the individual 

from about 2.0 mg to about 8.0 mg of the GGG tri-receptor agonist once weekly for at least 

1 week. In some instances, the GGG tri-receptor agonist is administered once weekly for 1 

week, once weekly for 2 weeks, once weekly for 3 weeks, once weekly for 4 weeks, once 

weekly for 6 weeks, or once weekly for 8 weeks or more. In some instances, the dose is 4.0 

mg, 6.0 mg or 8.0 mg. The methods also include a step (c) of administering to the individual 

from about 8.0 mg to about 12.0 mg of the GGG tri-receptor agonist once weekly for at 

least 1 week. In some instances, the dose is 8.0 mg, 10.0 mg or 12.0 mg.  

[00180] In another aspect, methods are provided for improving glycemic control in an 

individual having diabetes, especially T2DM, where such methods include a step (a) of 

administering to the individual a loading dose of a GGG tri-receptor agonist having a 

structure of SEQ ID NO:1 suitable for once-weekly dosing. In some instances, the GGG 

tri-receptor agonist is administered once weekly for 1 week, once weekly for 2 weeks, or 

once weekly for 4 weeks. In some instances, the loading dose can be determined by 

multiplying the individual's expected weekly maintenance dose by about 1.5, 1.6, 1.7, 1.8, 

1.9, 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9 or 3.0. In other instances, the loading dose 

can be the same as the maintenance dose. In certain instances, the loading dose can be from 

about 6.0 mg to about 12.0 mg. Alternatively, the loading dose is <12.0 mg.
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[00181] The methods also include a step (b) of administering to the individual a 

maintenance dose of the GGG tri-receptor agonist suitable for once-weekly dosing. In some 

instances, the GGG tri-receptor agonist is administered once weekly for 1 week, once 

weekly for 2 weeks, once weekly for 3 weeks, once weekly for 4 weeks, once weekly for 6 

weeks, or once weekly for 8 weeks or more. In some instances, the maintenance dose can 

be from about 2.0 mg to about 6.0 mg.  

[00182] In another aspect, methods are provided for weight management, where such 

methods include a step (a) of administering to the individual a first dose of a GGG tri

receptor agonist (i.e., incretin analog) having a structure of SEQ ID NO:1 once weekly for 

about 1 week to about 4 weeks, where the first dose is from about 0.5 mg to about 4.0 mg.  

In some instances, the first dose is administered once weekly for 1 week, once weekly for 

2 weeks, once weekly for 3 weeks, or once weekly for 4 weeks. In some instances, the first 

dose is 1.0 mg, 2.0 mg or 4.0 mg.  

[00183] The methods also include a step (b) of measuring at least one of the individual's 

BW during step (a).  

[00184] The methods also include a step (c) of recording the frequency and severity of the 

individual's AEs during step (a). In some instances, the AEs are diarrhea, emesis, GI 

discomfort, hypoglycemia and nausea.  

[00185] The methods also include a step (d) of determining a second dose of the GGGtri

receptor agonist from the individual's BW of step (b) and/or from the individual's 

frequency and severity of AEs of step (c).  

[00186] The methods also include a step (e) of administering to the individual the second 

dose of the GGG tri-receptor agonist once weekly for at least 1 week, where the second 

dose is from about 2.0 mg to about 8.0 mg. In some instances, the second dose is 

administered once weekly for 1 week, once weekly for 2 weeks, once weekly for 3 weeks, 

or once weekly for 4 weeks. In some instances, the second dose is less than the first dose.  

Alternatively, the second dose is the same as the first dose. Alternatively, the second dose 

is greater than the first dose. In certain instances, the second dose is 4.0 mg, 6.0 mg or 8.0 

mg.  

[00187] The methods also can include a step (f) of measuring the individual's BW at least 

once during step (e).
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[00188] The methods also include a step (g) of recording the individual's frequency and 

severity of AEs during step (e).  

[00189] The methods also include a step (h) of determining a third dose of the GGG tri

receptor agonist from the individual's BW of step (f) and/or from the individual's frequency 

and severity of AEs during step (g).  

[00190] The methods also include a step (i) of administering to the individual the third 

dose of the GGG tri-receptor agonist once weekly for at least 1 week, where the third dose 

is from about 8.0 mg to about 12.0 mg. In some instances, the third dose is administered 

once weekly for 1 week, once weekly for 2 weeks, once weekly for 3 weeks, once weekly 

for 4 weeks, once weekly for 6 weeks, or once weekly for 8 weeks or more. In some 

instances, the third dose can be less than the second dose. Alternatively, the third dose can 

be the same as the second dose. Alternatively, the third dose can be greater than the second 

dose. In certain instances, the third dose is 8.0 mg, 10.0 mg or 12.0 mg.  

[00191] In some instances, at step (a) the individual initially has a BMI of >27 kg/m2 but 

<30 kg/m2 and thus is overweight. In other instances, at step (a) the individual initially has 

a BMI >30 kg/m2 and thus is obese.  

[00192] In another aspect, methods are provided for weight management, where such 

methods include a step (a) of administering to the individual from about 0.5 mg to about 

4.0 mg of a GGG tri-receptor agonist having a structure of SEQ ID NO:1 suitable for once

weekly dosing for at least 1 week. In some instances, the GGG tri-receptor agonist is 

administered once weekly for 1 week, once weekly for 2 weeks, or once weekly for 4 

weeks. In some instances, the dose is 2.0 mg or 4.0 mg.  

[00193] The methods also include a step (b) of administering to the individual from about 

2.0 mg to about 8.0 mg of the GGG tri-receptor agonist once weekly for at least 1 week. In 

some instances, the GGG tri-receptor agonist is administered once weekly for 1 week, once 

weekly for 2 weeks, once weekly for 3 weeks, once weekly for 4 weeks, once weekly for 6 

weeks, or once weekly for 8 weeks or more. In some instances, the dose is 4.0 mg, 6.0 mg 

or 8.0 mg.  

[00194] The methods also include a step (c) of administering to the individual from about 

8.0 mg to about 12.0 mg of the GGG tri-receptor agonist once weekly for at least 1 week.  

In some instances, the dose is 8.0 mg, 10.0 mg or 12.0 mg.



WO 2022/271767 PCT/US2022/034437 

39 

[00195] In some instances, at step (a) the individual initially has a BMI of >27 kg/m2 but 

<30 kg/m2 and thus is overweight. In other instances, at step (a) the individual initially has 

a BMI >30 kg/m2 and thus is obese.  

[00196] In another aspect, methods are provided for weight management, where such 

methods include a step (a) of administering to the individual a loading dose of a GGG tri

receptor agonist having a structure of SEQ ID NO:1 suitable for once-weekly dosing. In 

some instances, the GGG tri-receptor agonist is administered once weekly for 1 week, once 

weekly for 2 weeks, or once weekly for 4 weeks. In some instances, the loading dose can 

be determined by multiplying the individual's expected weekly maintenance dose by about 

1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9 or 3.0. In other instances, 

the loading dose can be the same as the maintenance dose. In certain instances, the loading 

dose can be from about 6.0 mg to about 12.0 mg. Alternatively, the loading dose is <12.0 

mg.  

[00197] The methods also include a step (b) of administering to the individual a 

maintenance dose of the GGG tri-receptor agonist suitable for once-weekly dosing. In some 

instances, the GGG tri-receptor agonist is administered once weekly for 1 week, once 

weekly for 2 weeks, once weekly for 3 weeks, once weekly for 4 weeks, once weekly for 6 

weeks, or once weekly for 8 weeks or more. In some instances, the maintenance dose can 

be from about 2.0 mg to about 6.0 mg.  

[00198] In some instances, at step (a) the individual initially has a BMI of >27 kg/m2 but 

<30 kg/m2 and thus is overweight. In other instances, at step (a) the individual initially has 

a BMI >30 kg/m2 and thus is obese.  

[00199] In another aspect, provided herein is a GGG tri-receptor agonist comprising SEQ 

ID NO:1 for use in improving glycemic control or providing chronic weight management 

in an individual having type 2 diabetes (T2DM) and in need of additional glycemic control, 

wherein a first once weekly dose of the GGG tri-receptor agonist is administered for a 

minimum time period from about 1 week to about 4 weeks at least 1 week and wherein the 

first dose is from about 0.5 mg to 4.0 mg, wherein during the administration of the first 

once weekly dose the individual's fasting glucose (FG) and/or hemoglobin Alc (HbAlc) 

is measured at least once and the individual's frequency and severity of hypoglycemia and 

optionally other adverse events are recorded, and a second dose is determined from the 

individual's FG, HbAlc or both and/or from the individual's frequency and severity of
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hypoglycemia, and the second dose of the GGG tri-receptor agonist is administered for at 

least 1 week.  

[00200] In another aspect, provided herein is use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 in the manufacture of a medicament for improving glycemic 

control or providing chronic weight management in an individual having type 2 diabetes 

(T2DM) and in need of additional glycemic control, wherein a first once weekly dose of 

the GGG tri-receptor agonist is administered for a minimum time period from about 1 week 

to about 4 weeks at least 1 week and wherein the first dose is from about 0.5 mg to 4.0 mg, 

wherein during the administration of the first once weekly dose the individual's fasting 

glucose (FG) and/or hemoglobin Alc (HbAlc) is measured at least once and the 

individual's frequency and severity of hypoglycemia and optionally other adverse events 

are recorded, and a second dose is determined from the individual's FG, HbAlc or both 

and/or from the individual's frequency and severity of hypoglycemia, and the second dose 

of the GGG tri-receptor agonist is administered for at least 1 week.  

[00201] In another aspect, provided herein is a GGGtri-receptor agonist comprising SEQ 

ID NO:1 suitable for once-weekly dosing for use in improving glycemic control or 

providing chronic weight management in an individual having type 2 diabetes (T2DM) and 

in need of additional glycemic control, wherein a dose of the GGG tri-receptor agonist 

selected from about 0.5 mg to 4.0 mg is administered for at least 1 week, followed by a 

dose of the GGG tri-receptor agonist selected from about 2.0 mg to 8.0 mg for at least 1 

week, followed by a dose of the GGG tri-receptor agonist selected from about 8.0 mg to 

12.0 mg for at least 1 week.  

[00202] In another aspect, provided herein is use of a GGGtri-receptor agonist comprising 

SEQ ID NO:1 suitable for once-weekly dosing in the manufacture of a medicament for 

improving glycemic control or providing chronic weight management in an individual 

having type 2 diabetes (T2DM) and in need of additional glycemic control, wherein a dose 

of the GGG tri-receptor agonist selected from about 0.5 mg to 4.0 mg is administered for 

at least 1 week, followed by a dose of the GGG tri-receptor agonist selected from about 2.0 

mg to 8.0 mg for at least 1 week, followed by a dose of the GGG tri-receptor agonist 

selected from about 8.0 mg to 12.0 mg for at least 1 week.  

[00203] In another aspect, provided herein is a GGG tri-receptor agonist comprising SEQ 

ID NO:1 suitable for once-weekly dosing for use in improving glycemic control or
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providing chronic weight management in an individual having type 2 diabetes (T2DM) and 

in need of additional glycemic control, wherein a loading dose of the GGG tri-receptor 

agonist is administered, followed by a maintenance dose of the GGG tri-receptor agonist.  

[00204] In another aspect, provided herein is use of a GGG tri-receptor agonist 

comprising SEQ ID NO:1 suitable for once-weekly dosing in the manufacture of a 

medicament for improving glycemic control or providing chronic weight management in 

an individual having type 2 diabetes (T2DM) and in need of additional glycemic control, 

wherein a loading dose of the GGG tri-receptor agonist is administered, followed by a 

maintenance dose of the GGG tri-receptor agonist.  

EXAMPLES 

[00205] The following non-limiting examples are offered for purposes of illustration, not 

limitation.  

[00206] SINGLE ASCENDING DOSE (SAD) AND MUTLIPLE ASCENDING DOSE 

(MAD) STUDIES 

[00207] Example 1: SAD Study 

[00208] Studies are designed to evaluate the safety, tolerability, pharmacodynamics (PD) 

and pharmacokinetics (PK) of the GGG tri-receptor agonist (SEQ ID NO:1) in healthy 

individuals. The SAD study is a randomized, investigator- and participant-blind, placebo

controlled, single-dose, single-site, dose-escalation study conducted in healthy individuals 

(e.g., overtly healthy females or males aged 21-65 years, inclusive, with a BMI 19-40 kg/m 2 

at screening).  

[00209] Six dose levels of the GGGtri-receptor agonist - 0.1, 0.3, 1.0, 3.0, 4.5 and 6.0 mg 

- are explored in the SAD study, as well as placebo (i.e., 0.0 mg). A dose escalation of the 

GGG tri-receptor agonist is assessed in cohorts of healthy individuals (e.g., 6 individuals 

receiving the GGG tri-receptor agonist and 2 individuals receiving placebo per cohort).  

Staggered dosing is performed for each cohort, in which a new higher dose of the GGG tri

receptor agonist is administered. All injections are administered into the SC tissue of an 

abdominal wall, in a right or left lower quadrant.  

[00210] Blood samples are collected pre-dose and at 4 hours (hr), 10 hr, 14 hr, 24 hr (Day 

1), 48 hr (Day 2), 72 hr (Day 3),96 hr (Day 4),120 hr (Day 6),168 hr (Day 7), 336 hr (Day
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14), 672 hr (Day 28) and 1008 hr (Day 42) post-dose to determine plasma concentration of 

the GGG tri-receptor agonist. Plasma concentrations are used to compute PK parameters 

using standard non-compartmental methods in a validated software program (Phoenix 

WinNonlin Version 8.1).  

[00211] Insulin and C-peptide are measured at pre-dose and at 24 hr, 48 hr, 168 hr, 336 

hr, 672 hr and 1008 hr post-dose.  

[00212] Satiety VAS (visual analogue score) is measured at pre-dose and at 24 hr, 48 hr, 

168 hr, 672 hr and 672 hr post-dose.  

[00213] BW is measured at pre-dose and at 168 hr, 336 hr, 672 hr and 1008 hr post-dose.  

[00214] Bioanalytical methods: plasma samples are analyzed at Q2 Solutions (Ithaca, 

NY). The samples are analyzed for the GGG tri-receptor agonist using a validated liquid 

chromatography high resolution mass spectrometry method. The lower limit of 

quantification is 1.00 ng/mL and the upper limit of quantification is 500.00 ng/mL. Samples 

above a limit of quantification are diluted and reanalyzed to yield results within the 

calibrated range. The intra-assay accuracy (% relative error) during validation ranges from 

-6.3% to 15.7%. The intra-assay precision (% relative standard deviation) during validation 

is <14.7%. The GGG tri-receptor agonist is stable for up to 96 days when stored at about 

20°C and about -700 C.  

[00215] PD analyses: absolute values and change from baseline are calculated from 

concentrations of the following PD markers: FG, insulin, C-peptide, GCG, lipids (e.g., 

triglycerides, cholesterol, low-density lipoprotein (LDL) cholesterol, and high-density 

lipoprotein (HDL) cholesterol), free fatty acids and p-hydroxybutyrate.  
[00216] Appetite sensations are assessed using a VAS for parameters of hunger, fullness, 

satiety and prospective food intake. An overall appetite score is calculated as the average 

of 4 individual scores as per the below equation (see, e.g., van Can et al. (2014)Int. J Obes.  

(Lond). 38:784-793): 

satiety + fullness + (100 - prospective food consumption) + (100 - hunger) 

4 

[00217] A higher overall appetite score is indicative of a lower appetite.  

[00218] As per the protocol, body weight is measured as a safety assessment; however, 

body weight also provides insight as a PD marker.
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[00219] Safety analyses: Safety parameters assessed during the study included: AEs (with 

special interest to GI AEs such as nausea, vomiting, and diarrhea), laboratory parameters 

(with special attention to hepatic and pancreatic biomarkers), physical 

examinations/medical assessments, vital signs and ECGs, BW, injection site reactions, 

hypersensitivity reactions, and glucose monitoring (with special attention to 

hypoglycemia).  

[00220] PKanalyses: plasma concentrations of the GGGtri-receptor agonist are measured 

at pre-dose and at 4 hr, 10 hr, 14 hr, 24 hr, 48 hr, 72 hr, 96 hr, 120 hr, 168 hr, 336 hr, 672 

hr and 1008 hr post-dose and are used to determine the following PK parameters using 

standard non-compartmental methods in a validated software program (Phoenix 

WinNonlin Version 8.1): AUC(0-o), AUC(0-tiast), %AUC(tiast-o), Cmax, tmax, t%, CL/F, 

Vz/F and Vss/F.  

[00221] Actual sampling times are used in the calculation of all PK parameters and 

concentration versus time profiles.  

[00222] Concentration values below the quantifiable lower limit of the assay are excluded 

from the calculation of PK parameters, except for those prior to the first measurable 

concentration, which are set to a value of 0.  

[00223] A concentration average is plotted for a given sample if two thirds of the 

individual data at the time point have quantifiable measurements. Concentrations at 

sampling times exceeding 10% of the scheduled time ware excluded from the average 

concentration profiles.  

[00224] PD results: The SAD study indicates that single, SC doses of 0.1, 0.3, 1.0 and 3.0 

mg of the GGG tri-receptor agonist are well tolerated. Higher doses of 4.5 and 6.0 mg of 

the GGG tri-receptor agonist is associated with increased incidence of GI events, including 

vomiting, abdominal distension and nausea. AEs are dose-dependent and are mild to 

moderate in severity. Treatment-emergent AEs (TEAEs) are reported by 97.1% of the 

individuals, and of these, 20 (57.1%) report TEAEs that are related to study treatment.  

Hypoglycemic episodes are low across all groups. In fact, all events are asymptomatic and 

promptly recover. No injection-site reactions are reported. Dose-related increases in pulse 

rate are observed following a single, SC dose of the GGG tri-receptor agonist, but returned 

to baseline or near-baseline by Day 29. Dose-related stimulation of insulin secretion and 

reduction of GCG also are observed.
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[00225] Table 1: Least Squared Mean Change from Baseline in Fasting Glucose 

Following Single Dose of GGG Tri-Receptor Agonist.  

Study Day and FG (mmol/L) 
Dose Pre

(mg) Dose Day 1 Day2 Day 7 Day 14 Day 28 Day 42 
Placebo 5.41 -0.06 -0.07 -0.10 -0.10 0.22 0.20 
0.1 5.37 0.11 -0.11 ND 0.01 -0.13 0.19 
0.3 5.30 -0.13 -0.21 ND -0.08 ND 0.05 
1.0 5.38 0.00 -0.19 ND -0.19 0.26 0.01 
3.0 ND ND ND ND ND ND ND 
4.5 5.37 -0.01 0.11 -0.11 -0.11 -0.38* -0.01 
6.0 5.30 -0.15 0.15 -0.39 -0.29 0.03 0.09 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).  

[00226] Table 2: Least Squared Mean Change from Baseline in Fasting Insulin Following 

Single Dose of GGG Tri-Receptor Agonist.  

Study Day and Insulin (pmol/L) 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 41.30 8.20 15.00 2.50 -0.50 6.00 -1.50 
0.1 36.33 31.01 47.01 25.35* 25.01* 17.01 17.01* 
0.3 29.00 19.36 27.86 14.20 2.20 3.20 -0.30 
1.0 60.33 57.96 88.62* -5.04 -1.38 20.62 7.12 
3.0 44.50 73.94* 81.45* -5.87 -5.67 14.99 1.16 
4.5 25.17 48.54 28.37 16.04 3.04 -3.63 6.37 
6.0 55.00 116.57* 48.57 -7.43 -16.03* 0.37 -1.83 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).  

[00227] Table 3: Least Squared Mean Change from Baseline in Fasting C-Peptide 

Following Single Dose of GGG Tri-Receptor Agonist.  

Study Day and C-Peptide (pmol/L 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 8.20 15.00 2.50 -0.50 6.00 -1.50 8.20 
0.1 31.01 47.01 25.35* 25.01* 17.01 17.01* 31.01 
0.3 19.36 27.86 14.20 2.20 3.20 -0.30 19.36 
1.0 57.96 88.62* -5.04 -1.38 20.62 7.12 57.96 
3.0 73.94* 81.45* -5.87 -5.67 14.99 1.16 73.94*
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4.5 48.54 28.37 16.04 3.04 -3.63 6.37 48.54 
6.0 116.57* 48.57 -7.43 -16.03* 0.37 -1.83 116.57* 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).  

[00228] Table 4: Least Squared Mean Change from Baseline in Triglycerides Following 

Single Dose of GGG Tri-Receptor Agonist.  

Study Day and Triglycerides (mmol/L 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 1.36 0.40 0.20 -0.07 0.09 -0.18 0.06 
0.1 1.79 0.51 0.99* ND -0.04 0.39* -0.05 
0.3 1.05 0.41 0.42 ND -0.04 ND 0.18 
1.0 1.74 0.69 0.84* ND -0.38 -0.16 -0.42 
3.0 1.52 0.90* 0.82* -0.42* -0.03 0.42* 0.50 
4.5 1.12 0.47 0.82* -0.15 -0.19 0.05 0.22 
6.0 1.62 0.06 0.18 -0.51* -0.14 0.01 0.16 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).  

Table 5: Least Squares Mean Change from Baseline in Cholesterol Following Single 
Dose of GGG Tri-Receptor Agonist.  

Study Day and Cholesterol (mmol/L) 
Dose Pre

(mg) Dose Day2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 4.67 0.07 0.00 0.03 0.13 0.00 0.19 
0.1 4.76 -0.01 -0.13 0.12 0.16 0.23 -0.12 
0.3 4.73 0.17 0.12 0.10 -0.02 0.41* -0.02 
1.0 5.03 0.28 0.04 -0.10 -0.18 0.33 0.06 
3.0 5.09 0.22 -0.11 0.11 -0.49* -0.11 0.00 
4.5 4.24 0.49* 0.22 -0.28 -0.41* 0.08 0.15 
6.0 5.00 0.41* 0.31 -0.27 -0.33 -0.28 -0.25* 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).
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[00229] Table 6: Least Squares Mean Change from Baseline in LDL Cholesterol 

Following Single Dose of GGG Tri-Receptor Agonist.  

Study Day and LDL-Cholesterol (mmol/L) 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 3.11 0.01 -0.03 0.04 0.12 0.16 0.23 
0.1 3.22 0.01 -0.56* -0.03 0.20 0.05 -0.11 
0.3 3.30 0.09 -0.24 -0.04 -0.10 0.36 0.00 
1.0 3.33 0.08 -0.01 0.19 0.14 0.49 0.51 
3.0 3.53 -0.13 -0.38 0.19 -0.29* 0.09 -0.09 
4.5 2.92 0.21 0.04 -0.08 -0.28 0.03 0.03 
6.0 3.37 0.46* 0.40* 0.04 -0.04 0.07 -0.12 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).  

[00230] Table 7: Least Squares Mean Change from Baseline in HDL Cholesterol 

Following Single Dose of GGG Tri-Receptor Agonist.  

Study Day and HDL-Cholesterol (mmol/L) 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 1.32 -0.03 0.01 0.02 0.06 0.01 0.03 
0.1 1.08 -0.05 -0.09 -0.06 0.06 0.05 0.03 
0.3 1.40 0.01 -0.01 -0.08 -0.05 -0.07 -0.01 
1.0 1.27 -0.04 -0.05 -0.14* -0.05 0.16* 0.13 
3.0 1.25 -0.08 -0.06 0.02 -0.10* -0.04 -0.03 
4.5 1.20 0.00 -0.06 -0.22* -0.22* -0.08 -0.02 
6.0 1.30 0.07* -0.02 -0.15* -0.12* -0.11 -0.08 

NOTE: ND = not done; * = the difference in least squares mean change from baseline for 

GGG tri-receptor agonist compared to placebo is statistically significant (90% CI does not 

span unity).  

[00231] Table 8: Mean -Hydroxybutyrate Following Single Dose of GGG Tri-Receptor 

Agonist.  

Study Day and -Hydroxybutyrate (r mol/L) 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo NC NC NC 194.0 182.5 131.7 155.0 
0.1 NC NC NC NC NC 146.0 NC 
0.3 NC NC NC 126.0 135.0 145.0 118.0 
1.0 130.0 NC NC 113.3 NC 140.0 NC 
3.0 NC NC NC 127.5 NC 106.7 125.0
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4.5 NC NC 232.5 708.0 262.5 1346.7 NC 
6.0 NC 283.3 316.7 365.0 247.5 NC 160.0 

NOTE: NC = not calculated; insufficient data to calculate mean (n<3) due to levels being 

below quantification limit.  

[00232] Table 9: Least Squares Mean Change from Baseline in Fasting GCG Following 

Single Dose of GGG Tri-Receptor Agonist.  

Stud Day and HDL-Cholesterol (mmol/L) 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 Day 42 
Placebo 8.70 1.55 3.45 1.85 0.25 0.95 0.75 
0.1 10.50 4.34 7.34 5.17* 4.50* 4.67 2.67 
0.3 6.67 1.05 1.55 1.22 0.88 0.88 1.38 
1.0 8.17 0.79 0.29 0.13 -0.54 2.79 2.63 
3.0 11.50 -0.17 2.00 -1.67* 0.17 10.17* 5.17* 
4.5 5.83 -4.34* -3.25* -3.84* -1.92 0.58 1.41 
6.0 7.20 -3.30* -3.80* -3.80* -3.00* -0.40 1.00 

[00233] Table 10 Body Weight Following Single Dose of GGG Tri-Receptor Agonist.  

Study Day and Weight (kg) 
Dose Pre

(mg) Dose Day 7 Day 14 Day 28 Day 42 
Placebo 78.69 78.59 78.67 78.11 78.2 
0.1 79.93 80.43 80.08 80.17 80.08 
0.3 67.67 67.33 67.48 67.07 67.15 
1.0 74.08 73.53 73.12 73.58 74.07 
3.0 86.08 85.10 85.43 85.85 85.79 
4.5 70.43 68.33 68.15 67.39 68.32 
6.0 83.44 80.03 80.06 80.47 80.51 

[00234] Table 11: Least Squares Mean Change from Baseline in VAS Score Following 

Single Dose of GGG Tri-Receptor Agonist.  

Study Day and VAS Score 
Dose Pre

(mg) Dose Day 2 Day 3 Day 7 Day 14 Day 28 
Placebo 45.52 45.04 45.73 43.08 35.95 37.45 
0.1 42.57 41.45 42.13 35.45 45.02 42.08 
0.3 47.48 53.82 51.28 49.60 45.02 43.38 
1.0 39.55 54.52 53.35 43.73 44.77 46.82 
3.0 35.70 50.48 56.02 38.65 34.73 40.18 
4.5 39.53 64.45 66.32 41.15 45.18 40.90 
6.0 42.02 60.02 56.90 49.40 44.24 43.72 

[00235] PK results: The SAD study indicates a proportional dose-concentration 

relationship and indicate one-weekly (QW) dosing is feasible. Following administration of
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a single dose of the GGG tri-receptor agonist, the maximum observed drug concentration 

(Cmax) is observed to occur between 1 and 3 days post-dose. The mean terminal t1 2is about 

5 to 7 days (i.e., 6 days or about 134-165 hr), thus supporting a QW dosing regimen. The 

steady state is expected to be reached in about 4 to 5 weeks.  

[00236] Table 12: Summary of PK Parameters of GGG Tri-Receptor Agonist in Healthy 

Individuals.  

Dose PK Parameter 

(mg) AUC(o-) Cmax tmax t1
2 CL/F 

(ng.h/mL) (ng/mL) (hr) (hr) (L/hr) 
0.1 3750 11.0 72.0 165 0.0267 
0.3 10300 44.8 72.2 139 0.0291 
1.0 28300 110.0 48.0 134 0.0354 
3.0 69100 251 14.00 134 0.0434 
4.5 130000 589 12.00 163 0.0346 
6.0 150000 635 24.00 149 0.0401 

[00237] Summary: The safety profile of the GGG tri-receptor agonist is similar to that of 

other GLP-1 and GIP/GLP-1 receptor agonist. PK properties of the GGG tri-receptor 

agonist enable once weekly dosing. Additionally, weight loss is observed following a single 

SC injection of the GGG tri-receptor agonist. Mean increases from baseline in insulin and 

C-peptide are observed following a single SC injection of the GGG tri-receptor agonist, as 

expected in a healthy population. Significant differences compared with placebo are 

observed with the higher doses (4.5 mg and 6.0 mg) such as: (1) weight loss is maintained 

up to Day 43 following a single administration of the two highest doses, and (2) increased 

overall appetite scores, indicative of a decreased appetite, are observed and significantly 

differed with 4.5 mg and 6.0 mg compared with placebo.  

[00238] Example 2: MAD Study 

[00239] Studies are designed to evaluate the safety, tolerability, PD and PK of the GGG 

tri-receptor agonist (SEQ ID NO:1) in individuals with diabetes. The MAD study is a 

randomized, investigator- and participant-blind, placebo-controlled, multiple-ascending 

dose, single-site study conducted in individuals with diabetes (i.e., females or males aged 

20-70 years, inclusive, with T2DM for at least 3 months and HbAlc at lead-in and 

screening of>7.0% and <10.5% and treated with diet and exercise alone or a stable dose of
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metformin for at least 3 months prior to screening, with stable body weight for 3 months 

prior to randomization and with a BMI of 23-50 kg/m2 at screening).  

[00240] Dose escalation of the GGG tri-receptor agonist is assessed over 12 weeks in 

cohorts with a starting dose of 0.5 mg. One cohort of 13 individuals is administered 0.5 mg 

for 12 weeks. A second cohort of 13 individuals is administered 1.5 mg for 12 weeks. A 

third cohort of 15 individuals is administered 3.0 mg for 12 weeks. A fourth cohort of 15 

individuals is administered 3.0 mg for 4 weeks and then administered 6.0 mg for 8 weeks.  

A fifth cohort of 16 individuals is administered 3.0 mg for 2 weeks, administered 6.0 mg 

for 2 weeks, administered 9.0 mg for 4 weeks, and then administered 12 mg for 4 weeks.  

Alternate dose increment steps may be introduced based on emerging safety and tolerability 

data from the preceding cohorts, and the dose increment steps can be reduced. As a non

limiting example, in Cohort 4, escalation from starting dose of 3 mg may occur via a step

through dose of 4.5 mg before attaining 6 mg, in Cohort 5, escalation from starting dose of 

3 to 12 mg may occur via an additional step through dose level of 4.5 mg, prior to the 

planned doses 6 and 9 mg. In addition to these proposed alternate regimens in Cohort 4 and 

Cohort 5, planned dose for escalation between cohorts and within cohorts may be further 

reduced if warranted by safety or tolerability data.  

[00241] Blood samples are collected on Day 1 at pre-dose and at 12 hr, 24 hr, 48 hr (Day 

2) and 72 hr post-dose, as well as at pre-dose on Days 7, 14 and 21, to determine plasma 

concentration of the GGG tri-receptor agonist. Blood samples also are collected on Day 29 

at pre-dose and at 12 hr, 24 hr, 48 hr and 72 hr post-dose, as well as at pre-dose on Days 

36, 43 and 50, to determine plasma concentration of the GGG tri-receptor agonist. Blood 

samples also are collected on Day 57 at pre-dose and at 12 hr, 24 hr, 48 hr and 72 hr post

dose, as well as at pre-dose on Days 64 and 71, to determine plasma concentration of the 

GGG tri-receptor agonist. Blood samples also are collected on Day 78 at pre-dose and at 

12 hr, 24 hr, 48 hr and 72 hr post-dose, as well as at pre-dose on Day 85,to determine plasma 

concentration of the GGG tri-receptor agonist. Human plasma samples from individuals 

administered the GGG tri-receptor agonist are analyzed at Q2 Solutions (Ithaca, NY).  

Concentrations of the GGG tri-receptor agonist are assayed using a validated liquid 

chromatography high resolution mass spectrometry method, where the lower limits of 

quantification are 1 ng/mL or 3 ng/mL and the upper limit of quantification is 500 ng/mL.
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[00242] Blood samples are likewise collected at Weeks 14 and 16 for PK analysis. As 

above, plasma concentrations are used to compute PK parameters using standard non

compartmental methods in a validated software program (Phoenix WinNonlin Version 8.1).  

[00243] C-peptide, glucagon, glucose and insulin are measured for an oral glucose 

tolerance test (OGTT) during the study using methods known in the art for each of the 

analytes. In addition, HbAlc is measured at Days 1, 29, 57, 78 and 85, as well as at Week 

16. The following parameters are derived from the OGTT to assess insulin resistance and 

0 cell function: Homeostatic model assessment (HOMA)-B, HOMA-IR, insulinogenic 

index, insulin sensitivity (Matsuda Index) and oral glucose insulin sensitivity (OGIS).  

[00244] Insulin sensitivity is calculated as per the below equation: 

IGI = snsulno_ 3omin 
AGlucoseo- 3 omin' 

where glucose is in mg/dL and insulin is in U/mL.  

[00245] Insulin sensitivity (Matsuda Index) is calculated as per the below equation: 

ISI = 10000 
GO*I O Glucose AUC(O-2h) Insulin AUC(O-2h)' 

2h 2h 

where glucose is in mg/dL and insulin is in tU/mL.  

[00246] Disposition index is calculated as (IGI * ISI).  

[00247] OGIS is calculated as per the below equation: 

OGIS = x (B + sqrt(B2 + 4 x p5 x p6 x (G90 - Gcl) x ClOGTT), 2 

where B = (p5 x (G90 - Gcl) + 1) x ClOGTT 

G120 - G90 
p1xD0 -Vx T p3 

ClOGTT =4 G90 
190 -10 + p2 

p1 = 6.50, p2 = 1951, p3 = 4514, p 4 = 792, p5  11.8 x 10-3, p6 

173.  

[00248] Satiety VAS is measured after fasting on Days 1, 8, 15, 22, 29, 36, 43, 50, 57, 64, 

71, 78 and 80, as well as at Week 16. Appetite sensations are assessed using a VAS for 

parameters of hunger, fullness, satiety and prospective food intake, and an overall appetite 

score is calculated as described above in the SAD study.  

[00249] BW is measured atDays 1, 8, 15, 22, 29,36, 43, 50,57, 64, 71, 78 and 85, as well 

as at Week 16.



WO 2022/271767 PCT/US2022/034437 

51 

[00250] In the event of drug hypersensitivity reactions (immediate or nonimmediate), 

samples are collected for antidrug antibody (ADA) analysis as close to the onset of the 

event as possible, at the resolution of the event, and 30 days following the onset of the 

event. Samples are analyzed using a validated electrochemiluminescence immunosorbent 

assay at BioAgilytix Labs (Durham, NC).  

[00251] PD results: The MAD study indicates that the GGG tri-receptor agonist is well 

tolerated. Nausea, diarrhea and vomiting are the most reported GI events, mostly mild in 

severity and dose related. Dose-dependent increases in heart rate are observed, but partially 

compensating for a dose-dependent decrease in systolic blood pressure for 6.0 mg and 12.0 

mg arms. Percent of individuals who had a heart rate >100 bpm are similar to placebo for 

3/6/9/12 mg arm. By the end of the study, C peptide and insulin increase from baseline in 

all treatment groups. Likewise, GCG, as determined by OGTT, decreases by the end of the 

study from baseline in all treatment groups other than placebo and 0.5 mg GGG tri-receptor 

agonist.  

[00252] Table 13: Summary of OGTT Following GGG Tri-Receptor Agonist 

Administration in Individuals with Diabetes.  

Change from Baseline 
Analyte and Dose Baselinea Day 2 Day 30 Day 79 

C-peptide AUC (0-2 hr) 
(pmol.h/L) 
Placebo 2340 171 346 544 
1.5 mg Dula 2290 879 1350 354 
0.5 mg GGG 3090 169 599 NC 
1.5 mg GGG 2080 379 1150 NC 
3.0 mg GGG 2140 101 886 648 
3/6 mg GGG 2310 209 1030 947 
3/6/9/12 mg GGG 2380 265 972 940 
GCG AUC (0-2 hr) 
(pmol.h/L) 
Placebo 20.2 0.65 0.24 1.05 
1.5 mg Dula 25.6 -1.21 -4.52 -1.28 
0.5 mg GGG 25.2 1.61 3.56 NC 
1.5 mg GGG 21.4 -6.21 -10.3 NC 
3.0 mg GGG 28.2 -10.8 -20.0 -20.2 
3/6 mg GGG 23.7 -2.70 -15.0 -19.3 
3/6/9/12 mg GGG 27.7 -5.39 -20.2 -25.2 
Glucose AUC (0-2 hr) 
(mmol.h/L) 
Placebo 32.5 -0.63 -4.79 -3.02
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1.5 mg Dula 34.2 -9.10 -10.6 -8.44 
0.5 mg GGG 30.3 -0.69 -3.38 NC 
1.5 mg GGG 32.3 -2.55 -5.03 NC 
3.0 mg GGG 37.3 -8.42 -14.5 -12.6 
3/6 mg GGG 35.2 -6.66 -11.0 -14.0 
3/6/9/12 mg GGG 32.0 -7.80 -10.9 -9.94 
Insulin AUC (0-2 hr) 
(pmol.h/L) 
Placebo 485 -42.0 73.9 127 
1.5 mg Dula 387 322 519 188 
0.5 mg GGG 672 -3.83 178 NC 
1.5 mg GGG 395 55.9 395 NC 
3.0 mg GGG 396 33.8 337 301 
3/6 mg GGG 355 80.6 538 384 
3/6/9/12 mg GGG 395 84.9 410 413 

NOTE: Dula is dulaglutide (Trulicity®; Eli Lilly and Company; Indianapolis, IN); GGG 

is GGG tri-receptor agonist; NC = not calculated; a = mean absolute value at Day -2.  

[00253] Table 14: Summary of 3-Cell Function and Insulin Sensitivity Parameters 

Derived from OGTT.  

Change from Baseline 
Parameter and Dose Baselinea Day 2 Day 30 Day 79 
Disposition Index 
Placebo 0.557 -0.0265 0.332 0.190 
1.5 mg Dula 0.456 0.0812 0.0866 0.0481 
0.5 mg GGG 0.530 0.0688 0.231 NC 
1.5 mg GGG 0.289 -0.0853 -0.257 NC 
3.0 mg GGG 0.384 -0.471 1.13 0.282 
3/6 mg GGG 0.372 0.00809 0.468 0.0330 
3/6/9/12 mg GGG 0.551 -0.0142 0.556 0.319 
HOMA2-B 
Placebo 44.6 -4.97 0.892 0.629 
1.5 mg Dula 29.1 31.2 42.2 25.9 
0.5 mg GGG 55.5 1.22 8.07 NC 
1.5 mg GGG 36.7 2.73 14.6 NC 
3.0 mg GGG 29.2 10.5 48.1 34.3 
3/6 mg GGG 34.9 5.74 30.3 42.4 
3/6/9/12 mg GGG 32.3 17.3 61.3 40.3 
HOMA2-IR 
Placebo 1.78 -0.100 -0.0846 0.314 
1.5 mg Dula 1.26 0.360 0.480 0.600 
0.5 mg GGG 2.25 0.0667 0.389 NC 
1.5 mg GGG 1.88 0.556 0.443 NC 
3.0 mg GGG 2.06 0.536 0.670 0.0545 
3/6 mg GGG 1.85 0 -0.0111 0.2000
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3/6/9/12 mg GGG 1.23 0.600 0.770 0.390 
Insulin Sensitivity Matsuda Index 
Placebo 3.49 -0.290 -0.196 -1.60 
1.5 mg Dula 3.70 -0.0208 -0.476 -1.14 
0.5 mg GGG 2.42 -0.113 -0.425 NC 
1.5 mg GGG 3.24 -0.466 -1.04 NC 
3.0 mg GGG 2.72 -0.179 0.0214 0.708 
3/6 mg GGG 3.15 0.0844 -0.361 0.928 
3/6/9/12 mg GGG 3.92 -0.115 -0.682 -0.500 
Insulinogenic Index 
Placebo 0.194 0.0139 0.108 0.159 
1.5 mg Dula 0.173 0.119 0.130 0.105 
0.5 mg GGG 0.277 0.0721 0.298 NC 
1.5 mg GGG 0.137 -0.0334 -0.0240 NC 
3.0 mg GGG 0.225 -0.334 0.344 0.0112 
3/6 mg GGG 0.172 -0.0389 0.244 0.117 
3/6/9/12 mg GGG 0.180 -0.0280 0.233 0.238 
OGIS Index 
Placebo 276 -15.1 1.52 -24.7 
1.5 mg Dula 256 23.5 19.4 38.1 
0.5 mg GGG 269 -4.72 -19.1 NC 
1.5 mg GGG 248 -3.25 13.3 NC 
3.0 mg GGG 226 14.4 70.7 71.6 
3/6 mg GGG 251 5.39 12.8 54.8 
3/6/9/12 mg GGG 263 5.92 51.7 35.3 

[00254] PK results: The results of the MAD study indicate that PK is similar between 

healthy and individuals with diabetes and indicate QW dosing is feasible given the mean 

half-life is about 6 days (134-165 hr). Tmax is within 12-72 hr after dosing.  

[00255] Table 15: Summary of PK Parameters of GGG Tri-Receptor Agonist in 

Individuals with Diabetes at Day 1.  

Dose PK Parameter 

(mg) AUC(o-) Cmax tmax t1
2 CL/F 

(ng.h/mL) (ng/mL) (hr) (hr) (L/hr) 
0.5 QW 7180 54.1 48.00 ND ND 
1.5 QW 22600 228 24.00 ND ND 
3.0 QW 33800 290 23.83 ND ND 
3.0, 6.0 
QW 34500 292 24.00 ND ND 
3.0, 6.0, 
9.0, 12.0 
QW 31800 265 23.95 ND ND 

NOTE: ND =not done
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[00256] Table 16: Summary of PK Parameters of GGG Tri-Receptor Agonist in 

Individuals with Diabetes at Day 29.  

Dose PK Parameter 

(mg) AUC(o.) Cmax tmax t1
2 CL/F 

(ng.h/mL) (ng/mL) (hr) (hr) (L/hr) 
0.5 QW 14400 118 23.83 ND ND 
1.5 QW 35900 252 24.02 ND ND 
3.0 QW 68100 531 12.17 ND ND 
3.0, 6.0 
QW 86400 711 12.13 ND ND 
3.0, 6.0, 
9.0, 12.0 
QW 150000 1320 23.83 ND ND 

NOTE: ND =not done 

[00257] Table 17: Summary of PK Parameters of GGG Tri-Receptor Agonist in 

Individuals with Diabetes at Day 57.  

Dose PK Parameter 

(mg) AUC(o.) Cmax tmax t1
2 CL/F 

(ng.h/mL) (ng/mL) (hr) (hr) (L/hr) 
0.5 QW 11800 86.8 35.99 ND ND 
1.5 QW NC NC NC ND ND 
3.0 QW 66300 562 24.00 ND ND 
3.0, 6.0 
QW 136000 1170 24.00 ND ND 
3.0, 6.0, 
9.0, 12.0 
QW 262000 2070 24.02 ND ND 

NOTE: ND = not done; NC = not calculated 

[00258] Table 18: Summary of PK Parameters of GGG Tri-Receptor Agonist in 

Individuals with Diabetes at Day 78.  

Dose PK Parameter 

(mg) AUC(o.) Cmax tmax t1
2 CL/F 

(ng.h/mL) (ng/mL) (hr) (hr) (L/hr) 
0.5 QW NC NC NC NC NC 
1.5 QW NC NC NC NC NC 
3.0 QW 70100 571 12.17 137 0.0428 
3.0, 6.0 
QW 137000 1060 24.00 135 0.0437 
3.0, 6.0, 
9.0, 12.0 
QW 293000 2410 23.92 143 0.0410 

NOTE: ND = not done; NC = not calculated
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[00259] Table 19: Change in Daily Mean Plasma Glucose Following GGG Tri-Receptor 

Agonist Administration in Individuals with Diabetes.  

Study Day and Daily Mean Plasma Glucose 
Dose (o Change from Baseline; mmol/L) 
(mg) Baselinea Day 3 Day 31 Day 59 Day 80 

Placebo 10.73 -0.31 -1.57 -1.31 -1.28 
1.5 11.83 -2.60* -3.89* -3.21* -3.73* 
Dula 
0.5 9.99 -0.07 -1.93 -0.81 ND 
GGG 
1.5 12.45 -1.53* -1.85 -3.39 -3.15 
GGG 
3 12.53 -2.17* -4.21* -4.49* -4.07* 
GGG 
3/6 12.47 -1.60* -3.81* -4.54* -4.35* 
GGG I 1_ 1 
3/6/9/12 11.48 -2.36* -3.88* -4.23* -4.13* 
GGG 

NOTE: Dula is dulaglutide (Trulicity®; Eli Lilly and Company; Indianapolis, IN); GGG 

is GGG tri-receptor agonist; ND = not done.a = baseline values are the daily means on Day 

-1; * = indicates the difference in least squares means change from baseline for LY3437943 

compared to placebo is statistically significant (90% CI does not span 0).  

[00260] Table 20: Change in HbAlc Following GGG Tri-Receptor Agonist 

Administration in Individuals with Diabetes.  

Study Day and HbAlc 
Dose (% Change from Baseline; %) 

(mg) Baselinea Day 29 Day 57 Day 78 Day 85 Day 106 
Placebo 8.82 -0.375 -0.606 -0.485 -0.337 -0.435 
1.5 8.42 -0.646 -0.997 -1.07 -0.960 -0.538 
Dula 
0.5 8.10 -0.483 -0.715 ND ND ND 
GGG 
1.5 8.71 -0.271 -1.12 -1.19 -1.18 -0.955 
GGG 
3 8.63 -0.827* -1.34* -1.64* -1.70* -1.37* 
GGG 
3/6 8.96 -0.953* -1.67* -2.04* -1.90* -1.87* 
GGG 
3/6/9/12 8.45 -0.853* -1.23* -1.46* -1.59* -1.58* 
GGG 

NOTE: Dula isDulaglutide; GGGis GGGtri-receptor agonist; ND =not done.a= baseline 

values are the daily means on Day -1; * = indicates the difference in least squares means
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change from baseline for LY3437943 compared to placebo is statistically significant (90% 

CI does not span 0).  

[00261] During the MAD study, decreases in mean body weight are observed in all GGG 

tri-receptor agonist dose groups, except 0.5 mg, at each time point assessed. The trend for 

decreased body weight appears dose-dependent, where the mean changes from baseline in 

body weight at the end of the 12-week treatment period are as follows: placebo is 0.6 kg 

at Day 85; 0.5 mg GGGtri-receptor agonist is 0.6 kg at Day 43 (last mean value calculated); 

1.5 mg GGG tri-receptor agonist is -1.1 kg at Day 43 (last mean value calculated); 3.0 mg 

GGG tri-receptor agonist is -4.4 kg at Day 85; 3/6 mg GGG tri-receptor agonist is -7.5 kg 

at Day 85; 3/6/9/12 mg GGG tri-receptor agonist is -8.4 kg at Day 85. Decreases from 

baseline in mean body weight also are observed following 12-weeks treatment period with 

1.5 mg dulaglutide, with a maximum decrease of 1.3 kg. Over the 12-week dosing period 

in the placebo group, mean body weight remains stable near baseline values.  

[00262] Moreover, during the MAD study, decreases in mean waist circumference are 

observed in all GGG tri-receptor agonist dose groups; a trend this is not observed in the 

placebo group. The mean decrease from baseline in waist circumference at the end of the 

12-week treatment period are as follows: 0.5 mg GGG tri-receptor agonist is -2.9 cm at 

Day 71 (last mean value calculated); 1.5 mg GGG tri-receptor agonist is -4.6 cm at Day 43 

(last mean value calculated); 3.0 mg GGG tri-receptor agonist is -5.9 cm at Day 85; 3/6 mg 

GGG tri-receptor agonist is -2.1 cm at Day 85; and 3/6/9/12 mg GGG tri-receptor agonist 

is -7.0 cm at Day 85. Decreases in mean waist circumference also are observed over the 

12-week dosing period with 1.5 mg dulaglutide, with a decrease from baseline of 4.9 cm 

on Day 85.  

[00263] Furthermore, during the MAD study, overall appetite scores generally increase 

from baseline in all treatment groups, except for 0.5 mg GGG tri-receptor agonist and 

placebo, across the 12-week treatment period. The increases from baseline in overall 

appetite score are comparable forthe 1.5, 3.0, 3/6 and 3/6/9/12 mg GGGtri-receptor agonist 

treatment groups. By the end of the 12-week treatment period (Day 78), mean overall 

appetite score remains increased from baseline in all treatment groups, other than placebo, 

and by Day 106, 28 days after the last dose, the overall appetite scores in all treatment 

groups had returned to at or near baseline.
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[00264] Over the 12-week treatment period, hunger scores decrease from baseline at the 

majority of timepoints assessed in all treatment groups, except for 0.5 mg GGG tri-receptor 

agonist. The placebo group hunger scores and 0.5 mg GGG tri-receptor agonist remain 

stable and near baseline throughout the 12-week treatment period. The decreases from 

baseline in hunger score are comparable between the >1.5 mg GGGtri-receptor agonist and 

dulaglutide treatment groups.  

[00265] Over the 12-week treatment period, satiety scores increase from baseline at all 

timepoints assessed in the 1.5 mg dulaglutide and 3/6 mg GGG tri-receptor agonist 

treatment groups. The satiety scores of all other GGG tri-receptor agonist treatment groups 

and placebo remained generally stable and near baseline throughout.  

[00266] Over the 12-week treatment period, prospective food consumption scores 

generally decrease from baseline at the majority of time points in all treatment groups, 

including placebo. The greatest decreases from baseline in food consumption scores are 

observed in the 1.5 mg dulaglutide group. Apart from the 0.5 mg GGG tri-receptor agonist 

treatment group, where decreases from baseline where minimal, the decreases from 

baseline in food consumption scores are generally comparable between the >1.5 mg GGG 

tri-receptor agonist treatment groups.  

[00267] Over the 12-week treatment period, fullness scores increase from baseline at all 

timepoints assessed in the >3.0 mg GGG tri-receptor agonist and 1.5 mg dulaglutide 

treatment groups. The fullness scores in the placebo and 1.5 and 0.5 mg GGG tri-receptor 

agonist treatment groups remain stable and near baseline throughout. The increases from 

baseline in fullness scores are generally comparable between the >3.0 mg GGG tri-receptor 

agonist and dulaglutide treatment groups.  

[00268] Summary: Once-weekly doses of 0.5, 1.5 and 3.0 mg of the GGG tri-receptor 

agonist for 12-weeks are considered well tolerated. Higher doses of >6.0 mg of the GGG 

tri-receptor agonist are associated with increased incidences of AEs. The most commonly 

reported TEAEs are GI events, which include diarrhea, nausea, abdominal distension, 

eructation, dyspepsia, vomiting and constipation. There are no unexpected safety concerns 

following multiple SC does of 0.5 to 12.0 mg of the GGG tri-receptor agonist.  

[00269] During QW dosing of the GGG tri-receptor agonist for 12 weeks, statistically 

significant decreases from baseline in mean daily plasma glucose and HbAlc are observed 

at doses 3.0 mg as compared to placebo. In addition, decreases from baseline in body
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weight are observed during QW dosing of the GGG tri-receptor agonist at doses from 1.5 

to 12.0 mg for 12 weeks, where the greatest decreases are observed following doses of >3.0 

mg.  

[00270] Values of geometric mean t1 2for the GGG tri-receptor agonist are similar across 

all dose levels ranging from about 135 to 143 hr (i.e., about 6 days). Dose proportionality 

analysis at the 3.0, 6.0 and 12.0 mg dose levels of the GGG tri-receptor agonist at Week 12 

show that AUC(0-T) and Cmax increase in a dose-proportional manner, while the increases 

in exposures show some sub-proportionality at the lowest 3 dose levels of 0.5 to 3.0 mg.  

[00271] Example 3: Phase 2 Studies for T2DM 

[00272] Studies are designed to further evaluate the effectiveness and safety of the GGG 

tri-receptor agonist (SEQ ID NO:1) in a larger population of individuals with diabetes. The 

study is a randomized, investigator- and participant-blind, placebo-controlled study 

conducted in individuals with diabetes (i.e., females or males aged 18-75 years, inclusive, 

with T2DM for at least 3 months and HbAlc at lead-in and screening of >7.0% and <10.5% 

and treated with diet and exercise alone or a stable dose of metformin for at least 3 months 

prior to screening, with stable body weight for 3 months prior to randomization and with a 

BMI of 25-50 kg/m2 at screening).  

[00273] Dose escalation of the GGG tri-receptor agonist is assessed over 36 weeks in 

cohorts administered the GGG tri-receptor agonist, dulaglutide or placebo. A first cohort 

of 50 individuals is administered 2.0 mg of the GGG tri-receptor agonist for Weeks 1-4, 

4.0 mg for the Weeks 5-8, 8.0 mg for Weeks 9-12, and then 12.0 mg for Weeks 13-36. A 

second cohort of 20 individuals is administered 4.0 mg of the GGG tri-receptor agonist for 

Weeks 1-4, and then 8.0 mg for Weeks 5-36. A third cohort of 20 individuals is 

administered 2.0 mg of the GGG tri-receptor agonist for Weeks 1-4, 4.0 mg for Weeks 5

8, and then 8.0 mg for Weeks 9-36. A fourth cohort of 30 individuals is administered 4.0 

mg of the GGG tri-receptor agonist for Weeks 1-36. A fifth cohort of 30 individuals is 

administered 2.0 mg of the GGG tri-receptor agonist for Weeks 1-4, and then 4.0 mg for 

Weeks 5-36. A sixth cohort of 50 individuals is administered 0.5 mg of the GGG tri

receptor agonist for Weeks 1-36. A seventh cohort of 50 individuals is administered 1.5 mg 

of dulaglutide for Weeks 1-36. An eight cohort of 50 individuals is administer a placebo 

for Weeks 1-36.
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[00274] Blood samples are collected pre-dose and at Week 24 for HbAlc. Samples also 

are collectedto measure change inHbAlc and FBGfrom baseline to Week 24 and toWeek 

36. In addition, change in body weight (kg) is assessed from baseline to Week 24 and to 

Week 36.  

[00275] A safety follow-up is conducted on the individuals from Weeks 37-40.  

[00276] The 16 week data support the efficacy, safety and tolerability of the GGG tri

receptor agonist over the evaluated dose range. The benefit/risk profile of the GGG 

triagonist doses and dosing regimens that initiate dose titration at 1 and 2 mg dose, and 

escalation to the maximum dose of 12 mg, with once weekly subcutaneous administration, 

using dose steps of 1, 2, 3 or 4 mg have acceptable tolerability profiles while maximizing 

the efficacy benefits with minimal risk of adverse events.  

[00277] Example 4: Phase 2 Studies for Obesity and NAFLD 

[00278] Studies are designed to further evaluate the effectiveness and safety of the GGG 

tri-receptor agonist (SEQ ID NO:1) in a larger population of obese individuals or 

overweight individuals. The study is a randomized, investigator- and participant-blind, 

placebo-controlled study conducted in obese individuals or overweight individuals without 

diabetes (i.e., females or males aged 18-75 years, inclusive, with obesity prior to 

randomization and with a BMI of >30 kg/m2 at screening or overweight prior to 

randomization and with a BMI of >27 kg/m2 or <30 kg/m2 at screening with weight-related 

comorbidities but without T2DM).  

[00279] Dose escalation of the GGG tri-receptor agonist is assessed over 36 weeks in 

cohorts administered the GGG tri-receptor agonist, dulaglutide or placebo. A first cohort 

of 60 individuals is administered 2.0 mg of the GGG tri-receptor agonist for Weeks 1-4, 

4.0 mg for the Weeks 5-8, 8.0 mg for Weeks 9-12, and then 12.0 mg for Weeks 13-48. A 

second cohort of 30 individuals is administered 4.0 mg of the GGG tri-receptor agonist for 

Weeks 1-4, and then 8.0 mg for Weeks 5-48. A third cohort of 30 individuals is 

administered 2.0 mg of the GGG tri-receptor agonist for Weeks 1-4, 4.0 mg for Weeks 5

8, and then 8.0 mg for Weeks 9-48. A fourth cohort of 30 individuals is administered 4.0 

mg of the GGG tri-receptor agonist for Weeks 1-48. A fifth cohort of 30 individuals is 

administered 2.0 mg of the GGG tri-receptor agonist for Weeks 1-4, and then 4.0 mg for 

Weeks 5-48. A sixth cohort of 60 individuals is administered 1.0 mg of the GGG tri-
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receptor agonist for Weeks 1-48. A seventh cohort of 50 individuals is administered 

placebo for Weeks 1-48. An additional 125 individuals are assessed for NAFLD, which is 

characterized by >10% liver fat by magnetic resonance imaging proton density fat fraction 

(MRI-PDFF).  

[00280] Body weight is assessed at pre-dose and at Week 24 and at Week 48 for% change 

in body weight. Mean change in waist circumference (cm) is measured at Week 24 or Week 

48.  

[00281] A safety follow-up is conducted on the individuals from Weeks 49-52.  

[00282] The 16 week data support the efficacy, safety and tolerability of the GGG tri

receptor agonist over the evaluated dose range of 2-12 mg. The benefit/risk profile of the 

GGG triagonist doses and dosing regimens that initiate dose titration at 1 and 2 mg dose, 

and escalation to the maximum dose of 12 mg, with once weekly subcutaneous 

administration, using dose steps of 1, 2, 3 or 4 mg have acceptable tolerability profiles 

while maximizing the efficacy benefits with minimal risk of adverse events.
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SEQUENCES 

[00283] The following nucleic and/or amino acid sequences are referred to in the 

disclosure and are provided below for reference.  

[00284] SEQ ID NO:1 - Incretin Analog/GGG Tri-Receptor Agonist 

Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amino-ethoxy)-ethoxy]-acetyl)-(yGlu)-CO

(CH 2)is-CO 2H)AQ-Aib-AFIEYLLEGGPSSGAPPPS-NH 2
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CLAIMS 

The invention claimed is: 

1. A method of providing chronic weight management in an individual, the method 

comprising: 

administering to the individual a first once weekly dose of a glucose-dependent 

insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and glucagon (GCG) 

(GGG) tri-receptor agonist comprising SEQ ID NO:1, wherein the first once weekly dose 

is from about 0.5 mg to about 4.0 mg and is administered for at least 1 week, 

increasing the first once weekly dose by increments of about 1.0 mg to about 4.0 

mg to a once weekly dose of <12.0 mg, wherein each increased once weekly dose is 

administered for at least 1 week.  

2. Use of a glucose-dependent insulinotropic polypeptide (GIP), glucagon-like 

peptide-1 (GLP-1) and glucagon (GCG) (GGG) tri-receptor agonist comprising SEQ ID 

NO:1 in the manufacture of a medicament for providing chronic weight management in an 

individual, wherein a first once weekly dose of the GGG tri-receptor agonist is from about 

0.5 mg to about 4.0 mg and is administered for at least 1 week, and wherein the first once 

weekly dose is increased by increments of about 1.0 to about 4.0 mg to a once weekly dose 

of <12.0 mg, and wherein each increased once weekly dose is administered for at least 1 

week.  

3. A method of providing chronic weight management in an individual, the method 

comprising the steps of: 

(a) administering to the individual from about 0.5 mg to about 4.0 mg of a glucose

dependent insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and 

glucagon (GCG) (GGG) tri-receptor agonist comprising a structure of SEQ ID NO:1 

suitable for once-weekly dosing for at least 1 week; 

(b) administering to the individual from about 2.0 mg to about 8.0 mg of the GGG 

tri-receptor agonist for at least 1 week; and
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(c) administering to the individual from about 8.0 mg to about 12.0 mg of the GGG 

tri-receptor agonist weekly for at least 1 week.  

4. Use of a glucose-dependent insulinotropic polypeptide (GIP), glucagon-like 

peptide-1 (GLP-1) and glucagon (GCG) (GGG) tri-receptor agonist comprising SEQ ID 

NO:1 suitable for once-weekly dosing for use in the manufacture of a medicament for 

providing chronic weight management in an individual, 

wherein a dose of the GGG tri-receptor agonist from about 0.5 mg to about 4.0 mg 

is administered for at least 1 week, followed by a dose of the GGG tri-receptor agonist from 

about 2.0 mg to about 8.0 mg for at least 1 week, followed by a dose of the GGG tri-receptor 

agonist from about 8.0 mg to about 12.0 mg for at least 1 week.  

5. The method or use of any one of Claims 1 to 4, wherein the individual initially has 

a body mass index (BMI) of>27 kg/m2 but <30 kg/m 2.  

6. The method or use of any one of Claims 1 to 4, wherein the individual initially has 

a body mass index (BMI);>30 kg/m2 .  

7. The method or use of any one of Claims 1 to 4, wherein the individual has type 2 
diabetes.  

8. The method or use of any one of Claims 1 to 4, wherein the individual has obesity.
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<110>  Eli Lilly and Company
 
<120>  METHODS OF USING AND COMPOSITIONS INCLUDING AN INCRETIN ANALOG

<130>  X30063

<150>  US 63/213,956
<151>  2021‐06‐23

<160>  1     

<170>  PatentIn version 3.5

<210>  1
<211>  39
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic Construct

<220>
<221>  MISC_FEATURE
<222>  (2)..(2)
<223>  Xaa at position 2 is Aib

<220>
<221>  MISC_FEATURE
<222>  (13)..(13)
<223>  Xaa at position 13 is alpha‐methyl Leu

<220>
<221>  MOD_RES
<222>  (17)..(17)
<223>  Lys at position 17 is chemically modified through conjugation to 
       the epsilon amino group of the K side‐chain with 
       (2‐[2‐(2‐aminoethoxy)‐ethoxy]‐acetyl)‐(gamma‐Glu)‐CO‐(CH2)18CO2H

<220>
<221>  MISC_FEATURE
<222>  (20)..(20)
<223>  Xaa at position 20 is Aib

<220>
<221>  MOD_RES
<222>  (39)..(39)
<223>  Ser is amidated as a C‐terminal primary amide



<400>  1

Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Xaa Leu Asp Lys 
1               5                   10                  15      

Lys Ala Gln Xaa Ala Phe Ile Glu Tyr Leu Leu Glu Gly Gly Pro Ser 
            20                  25                  30          

Ser Gly Ala Pro Pro Pro Ser 
        35                  
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