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Incretins: Mechanisms of Action

Gothwal, IOSR Journal of Pharmacy, 2013



Multiple Sites 
of Action of 
GLP-1 RA

Muskiet, NatureReviewsNephrology, 2017



GLP1 RAs in Diabetes: Effects on Cardiovascular Events
Drug Duration Glucose 

Effect 

Weight 

Effect

Reduction 

in MACE

Exenatide 24 weeks -0.9% -2.9 kg NO

Liraglutide 52 weeks -1.1 % -2.5 Kg Ź 14%

Lixisenatide 24 weeks -0.72% -2.7 kg NO

Dulaglutide 36 weeks -1.8% -4.6 kg Ź 12%

Semaglutide 40 weeks -2.1% -6.4 kg Ź 26%

Glucose and weight data from FDA Package Inserts at highest approved dose



Dual Incretin (GLP-1 & GIP) Receptor Agonist: Tirzepatide

Frias, NEJM, 2021
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GLP1 RA for Obesity

Drug Duration Max Dose Weight Effect % Non-

responder* 

% D/C in 

Treatment 

Arm

Liraglutide 72 w 3.0 mg -8.4 kg/-8% 46% 9.9%

Semaglutide 68 w 2.4 mg -18.4 kg/-16% 13% 5.9%

Tirzepatide 72 w 15 mg -22 kg/-18.4% 12.5% 10%

Pi-Sunyer, NEJM, 2015; Wadden, JAMA, 2021; Wadden, Nature Med, 2023 

*weight loss < 5%



GLP-1 RA Mania



GLP1 RA: Adverse Effects & Long-Term Benefits 

Possible Long-term Benefits

ÅDiabetes Prevention

ÅŹ CVD Risk (SELECT: Ź 20% MACE)

ÅŹ Liver Fat

ÅŹ Systemic and Adipose Inflammation

ÅŹ Ectopic Fat

ÅRenal function preservation (FLOW)

Åŷ Physical function (SF-36)

Possible Adverse Effects

ÅNausea/Diarrhea

ÅPancreatitis

ÅGastroparesis

ÅBowel Obstruction

ÅDecreased muscle mass

ÅFacial lipoatrophy (ñOzempic 
Faceò)

ÅSuicidal ideation (Wang, Nat Med, 
2024)

Å? Medullary thyroid cancer
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ACTG A5371 Study Design

Á 51 enrolled, 49 completed per-protocol

Á Reasons for exclusion from analysis:

-Nausea Grade 3 (n=1)

-Withdrawal of Informed Consent (n=1)

Semaglutide 1.0 mg

sc weekly 

Semaglutide 0.5 mg

sc weekly

Semaglutide 0.25 mg 

sc weekly 

Inclusion Criteria

Á Adult PWH on suppressive ART

Á Elevated minimum waist circumference

-WCÓ95 cm / WC 94Ócm 

Á Insulin resistance or pre-diabetes

ÁÓ5% IHTG on MRI-PDFF

Visit 

Week

0 2 4 24

MRI-PDFF MRI-PDFF



N=49

Age 52 (42, 58)

Gender

Cis woman                                     

Trans woman

Cis man

18 (37%)

3 (6%)

28 (57%)

Race/ethnicity

White non-Hispanic

Black or African American*

Hispanic

American Indian or Alaskan Native

13 (27%)

16 (33%)

19 (39%)

1 (2%)

BMI (kg/m2) 35 (31, 39)

Waist circumference (cm) 114 (107, 124)

CD4+ T lymphocyte count (cells/mm3) 701 (586, 869)

ART regimen

PI

NNRTI

INSTI

2 (4%)

10 (22%)

40 (82%)

History of hepatitis C virus 4 (8%)

Baseline Characteristics*

*Median with interquartile range or frequency presented from protocol defined analysis group.



Primary Outcome: Changes in IHTG

Á Overall clinically significant reductions in IHTG 

Á 58% of participants had a Ó30% relative reduction in IHTG

Á 29% of participants had complete MASLD resolution (absolute IHTG <5%)

Á Greater reductions in IHTG were observed among*: 

ÁWomen 

ÁHispanic and non-Hispanic white participants

ÁParticipants with age >60 years 
*A5371 was not powered to detect differences between subgroups.

Week 24 Absolute Change Week 24 Percent Change



Anthropometric Changes

Á Mean weight loss was 7.8 kg (17 lbs) over 24 weeks, with greater losses among*

ÁWomen 

ÁHispanic and non-Hispanic white participants

ÁPersons Ó40 years of age

Á IHTG improvements correlated with weight loss (r=0.54, p<0.0001)

Á Amongst persons who lost >2.27 kg (5 lbs) on semaglutide (n=38), the mean absolute and 

relative changes in IHTG were -5.1% and -39.0%, respectively

*A5371 was not powered to detect differences between subgroups.



Changes in Circulating Lipids and Glucose Homeostasis

24-week Change* P value

Glucose (mg/dL) -9.9  (-14.7, -5.1) <0.001

HOMA-IR -1.5 (-2.3, -0.8) <0.001

Hemoglobin A1c (%) -0.3 ( -0.3, -0.2) <0.001

Total Cholesterol (mg/dL) -4.0  (-10.8, 2.9) 0.25

LDL Cholesterol (mg/dL) -1.0 (-7.1, 5.1) 0.73

HDL Cholesterol (mg/dL) 2.0  (-0.02, 4.1) 0.053

Triglycerides (mg/dL) -26.8 (-46.0, -7.5) 0.007

Á Larger glucose reductions among1, 2

ÁWomen 

ÁBlack participants

ÁPersons Ó40 years of age

1A5371 was not to detect differences between subgroups. 2HbA1c and HOMA-IR trends similar except that Hispanics and non-Hispanic whites had greater declines than Blacks. 

*Mean (95% confidence interval)

Á Larger triglyceride reductions among1

ÁMen 

ÁHispanic participants

ÁPersons <40 years of age
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Sobre el peso

o Descenso del peso  
5,7kg

o Hasta -8,8kg si IMC 
alto

Mayor beneficio si

o IMC alto

o No DM

o Lipohipertrofia
o DescensoVAT/SAT

o Dosis dependiente
Sobre el músculo

o Descenso volumen
muscular

o No descenso de grasa
en músculo

o Función muscular 
preservada

SEMAGLUTIDE

Sobre el hígado

o Descenso de grasa
hepática

o Descenso cintura /cadera

o Descenso glucosa , HOMA -IR, 
HbA1c y TG

o Descenso inflamación

1 2 3

4 5
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Results

ǐ 602 enrolled into PREPARE

Ǒ 45% prospective (at initiation)

Ǒ 55% retrospective (within <2 years)

ǐ No difference in function at entry

ǐ Median (Q1, Q3) follow-up duration:

Ǒ 5.0 (4.9, 5.1) years for prospective

Ǒ 4.4 (4.3, 4.7) years for retrospective

Ǒ Linear mixed effects models allowed 

inclusion of data from both

ǐ 81% completed follow-up

Pitavastatin

N= 316

Placebo

N= 286

Age (years) 51 51

Female sex 21% 16%

Transgender 2% 2%

Black 40% 39%

Hispanic 18% 18%

BMI (kg/m2) 27.3 27.1

Current smoker 30% 24%

For age and BMI, medians are shown



Results

Minimal changes in rise change in either group

Å Similar results seen when restricted to prospective only group

Å Smaller change than anticipated 0.58 rise/min/year 



Results

Small declines in gait speed: 

Å Smallest clinically meaningful change = 0.03-0.05 m/s1

Å Change per year with aging in PWH = 0.012 m/s/year2

1.Guralnik J, et al. J Frailty Aging 2020
2.Schrack J, et al. JAIDS 2015. 



Results

Small declines in grip strength: 

Å Smallest clinically meaningful change = 5.0-6.5 kg1

Å Change per year with aging in PWH = 0.37-0.40 kg/year2

1.Bohannon, RW. J Phys Ther Sci 2019.
2.Schrack J, et al. AIDS 2016. 



Results
No differences seen by treatment arm on any 

physical function outcomes



Afectación muscular
o Seguridad de las estatinas con 

pitavastatina (vs placebo)

Mecanismo
(disminución placa )
o Aumento expression 

PCOLCE

o Aumento de la matriz en
la placa

o Aumento del depósito
de calcio en la matriz

General (7769 pacientes / 
5 años )
o Descenso 35% MACE 

o Descenso de placa
atheroma

o Mujer : 

Å Mas inflamación /activación

Å Menos placas ateroma

o Afectación muscular: 

1%  vs 0,5%

o DM:    5,3% a 4%

REPRIEVE
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Otras



Á Una classe 

magistral


