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Objectives

e Define obesity as a disease and its prevalence
e Describe mechanisms that contribute to obesity
* [dentify common comorbidities
e Explain the relationship between obesity
and the transplant patient

e |dentify treatment options:
e Lifestyle modifications
* Bariatric surgery
* Pharmacologic options, including GLP-1 Receptor Agonists
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What is obesity?

“Obesity is defined as a chronic,
progressive, relapsing, and treatable multi-factorial, neurobehavioral

disease, wherein an increase in body fat promotes adipose
tissue dysfunction and abnormal fat mass physical forces, resulting in
adverse metabolic, biomechanical, and psychosocial health

consequences.”
— The Obesity Medicine Association
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What is obesity?

<|8.5 Underweight

18.5-24.9 Normal weight

25.0-29.9 Overweight

= 30 Obesity
30.0-34.9 Class |
35.0-39.9 Class |l
=40 Class llI

VANDERBILT §7 UNIVERSITY
MEDICAL CENTER


Presenter Notes
Presentation Notes
NP
Obesity Algorithm®, ©2023 Obesity Medicine Association.
BMI not only indicator 
Waist Circumference and % Body fat also good measures 
% Body Fat: Women > 32%, Men > 25%
Abdominal Obesity: Women > 25”, Men > 40”
Advantages 
Increased BMI generally correlates with metabolic and fat mass diseases in population studies
Commonly used
Reasonably reproducible
Low cost
Adequate measure for epidemiological studies 
Adequate screening metric for most patients 
Disadvantages 
While BMI can estimate percent body fat in populations, BMI may not always correlate well with body composition, metabolic disease, and fat mass diseases in an individual patient
Does not account for muscle mass 
May over-diagnose obesity in muscular individuals, under-diagnose patients with sarcopenia
BMI cut-off points do not always distinguish between men and women, nor ethnic and racial considerations - *Different BMI cut-off points may be more appropriate based upon gender, race, ethnicity, and menopausal status. For example, among Asians, a BMI >23 kg/m2may be a more appropriate cut-off point to define overweight and to screen for type 2 diabetes mellitus. Among postmenopausal women, BMI may underestimate percent body fat. 
May not be an appropriate indicator of body fat in postmenopausal women 
Should not be the sole measure of adiposity for all patients



Obesity Statistics

* NHANES/CDC National data: 2020
* 30.7% of adults are overweight
e 42.4% of adults suffer from obesity

 19.7% children and adolescents

e State of TN
* 38.9% of adults suffer from obesity

e Cost of obesity?
e 173 billion dollars per year (2019)
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42% of adults suffer from obesity, up from 30.5% in 2000; 9.2% of that 42% have severe obesity

Adult Statistics: U.S. Department of Health and Human Services. (n.d.). Overweight & Obesity Statistics - Niddk. National Institute of Diabetes and Digestive and Kidney Diseases. https://www.niddk.nih.gov/health-information/health-statistics/overweight-obesity 
Child/Adolescent Statistics: Centers for Disease Control and Prevention. (2022, May 17). Childhood obesity facts. Centers for Disease Control and Prevention. https://www.cdc.gov/obesity/data/childhood.html 
Cost: Centers for Disease Control and Prevention. (2022a, May 17). Adult obesity facts. Centers for Disease Control and Prevention. https://www.cdc.gov/obesity/data/adult.html 
2023 data: 
Centers for Disease Control and Prevention. (2023, February 23). Hop 2023. Centers for Disease Control and Prevention. https://www.cdc.gov/nccdphp/dnpao/state-local-programs/fundingopp/2023/hop.html#:~:text=Poor%20diet%20and%20low%20levels,in%20annual%20health%20care%20costs. 

TN: 11% of counties have obesity prevalence >40%
US: 41.9% of adults (100.1 million) and 19.7% of children (14.7 million)






Contributing Factors to Obesity

Behavioral Health
disorders

Genetics/Biology Insulin Resistance Eating Disorders

Environmental Developmental Psychosocial Early Life Events

Pregnancy/Hormone Eating choices and

: Substance use .
imbalances behaviors

Lack of Exercise
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Stress
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Comorbidities Associated with Obesity

T2DM
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T2DM- as diabetes progresses will often require use of insulin  further weight gain
GERD- Barrett’s esophagus, esophageal cancer
OA- particularly knees. Orthopedics almost always requires BMI <40 for TKA now
HTN/HLD- increased risk of stroke and MI 
Asthma- can be more difficult to manage in in PCP setting: differentiate between asthma and GERD, obesity is a disease of inflammation
NAFLD/NASH
Cancer- obesity has been linked to 13 different types of cancer: esophageal, liver, gallbladder, pancreatitis, uterine, & kidney




Obesity and CKD

Adiposity

‘

J- Adiponectin, T Leptin, ‘I* Resistin, ‘T Visfatin
#0ther adipokines

T Irubin bewel
T RAAS activatsoa

T Iinflammaton
‘ T Owidative stress

Abnormad lpid

VANDERBILT E’ UNIVERSITY

MEDICAL CENTER

* Intrarenal fat accumulation along proximal
tubule and glomeruli - hyperfiltration -
glomerular injury - impaired GFR and
albuminuria

e Comorbid CVD, T2DM, HTN worsens CKD

* Weight loss associated with reduction in
albuminuria
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Citation: Stasi, et al. Front Nutr. 2022; 9: 925619

The hyperfiltration occurs to meet the increased metabolic demands from increased body weight 

Weight loss associated with reduction in albuminuria which can prevent CKD progression: 
Bariatric surgery reduces urine albumin excretion by 50%
Weight loss will reduce activation of renin-angiotensin aldosterone system
Reduces workload of proximal tubule-improve oxygenation 
Reduces intraglomerular pressure and shear stress 


"These various effects result in specific pathologic changes in the kidneys that could underlie the higher risk of CKD seen in observational studies. These include ectopic lipid accumulation and increased deposition of renal sinus fat, the development of glomerular hypertension and increased glomerular permeability caused by hyperfiltration-related glomerular filtration barrier injury, and ultimately the development of glomerulomegaly, and focal or segmental glomerulosclerosis." 

Obesity is associated with higher incidence and prevalence of nephrolithiasis 
Increased risk of kidney cancers in people with obesity – mechanism not well understood 
Insulin-like growth factor 1 may stimulate growth of various types of tumor cells





Obesity and Kidney Transplant

e Patients with obesity are at higher
risk of complications post-transplant:

* Wound complications/infections
e Cardiac disease, T2DM
* Longer length of hospital stay

* Delayed graft function/acute
rejection

* Morbidity and mortality
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Pirsch et al. (1995), Lentine et al. (2012)

A tendency towards a higher frequency of acute rejections per graft could be observed in the obese group of our patients. Meta-analysis showed that patients with a higher BMI have a significantly greater risk of acute rejection after KT [26]. Especially > class 2 obesity (BMI ≥ 35) demonstrated an association with acute rejection 


Obesity and NAFL/NASH

* NAFLD expected to become leading

GLP-1

receptor ! Steatosis 1

e b cause of liver transplant by 2030
inhibitors &’Liver enzymes N

Grozones »> * NAFL: excess hepatic fat

surgery

* NASH: excessive hepatic fat +
liver inflammation, may lead to
fibrosis and cirrhosis and cancer

AR
Steatosis
~ t Fibrosis
~ * Inflammation
% 4] A 2 4

* Dietary byproducts cause
inflammatory changes of liver

* At least 7-10% weight loss is needed
for improvement

Microbiota changes

Grander, et al.,2023
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NAFLD –spectrum of diseases and the two types are NAFL and NASH

-NAFL: fatty liver only, does not progress to liver damage or complications, can cause pain from enlargement of liver 

NASH: characterized by hepatic fat deposition, frequently progressive, causing inflammation, liver cell damage, fibrosis and over 20-30 years, cirrhosis. 25% worldwide prevalence. NAFLD refers to the SPECTRUM of fatty liver disease related to metabolic dysfunction

TMAO: trimethylamine-N-oxide; 

NASH- non-alcoholic steatohepatitis – see hepatic steatosis with features of hepatic inflammation and fibrosis, associated with progressive liver disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5127277/

Non-alcoholic fatty liver disease (NAFLD) - clinical diagnosis: 5% or more hepatic steatosis as determined by liver imaging or biopsy in the absence of secondary causes
NAFLD spans the spectrum of simple steatosis or non-alcoholic fatty liver (NAFL) to non-alcoholic steatohepatitis (NASH) which is defined histologically as hepatic steatosis, hepatic inflammation, and hepatocellular ballooning with or without fibrosis
NASH can progress to cirrhosis and hepatocellular carcinoma.
NAFLD is fastest growing indication for liver transplant in the Western world
Increased visceral fat 
Insulin resistance 
Increased inflammatory mediators




Obesity and Liver Transplant

* Obesity can affect liver transplant
patients

* Increased recurrence of NAFLD and
NASH

* Increased CV death risk

* Obesity rates following liver |
transplant P

* 1vyearout: 33.7%
* 5years out: 40.3%

I
| 1 Cirrhosis
Lo

1
I Fibrosis
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Dziodzio et al. (2017), Lee et al. (2020), SORD
Obesity rates (Burra et al. 2020)


Obesity and Heart Disease

* Insulin resistance/T2DM

* Lipid abnormalities
« HTN g I 0

e L eft ventricular remodeling

e Central obesity is associated with abnormal cardiac
mechanics (i.e., impaired echocardiographic systolic
and diastolic strain)

* Sleep disorders

e Endothelial dysfunction
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Lipid abnormalities - low HDL, high triglycerides, smaller LDL particles, and increased apolipoprotein B level

HTN- caused by activation of sympathetic nervous system in obesity, increased afterload 

Left ventricular remodeling related to obesity-associated volume overload resulting in a high end-diastolic volume and increased filling pressure. This, coupled with hypertension, can lead to left ventricular hypertrophy which is  associated with an enhanced incidence of HF, ventricular arrhythmias, death following MI, and SCD.

Sleep disorders – OSA – is associated with hypertension, a. fib/other arrhythmias, heart failure, coronary artery disease, stroke, pulmonary HTN

Endothelial dysfunction- inability of endothelium to regulate vascular tone, hemostasis, and vascular inflammation related to systemic inflammation, nitric oxide bioavailability, oxidized LDL, and insulin resistance in obese patients 



Obesity and Heart Transplant

e Patients with obesity are at higher-risk of
complications post-transplant:

¢ Renal dySfunCtion a -~ BMI of Listed Patients
. 29+ % BMI of Transplanted Patents
{
Dlabetes 251 =i~ BMI of Donors
* Stroke z
: : 27
* Acute rejection
. 26
* Cardiac allograft vasculopathy d T
[ ) Mallgnancy -EI;IH.‘} IﬂllIH Ii;lll .'-'.IIIII IIIIH IHII{& II;IH Ii]llll
. Year
° MOrta“tv Chouairi et al., 2021
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Death related to myocardial infacrtion, chronic rejection, infection, and renal dysfunction

(Doumoras et al., 2019)
(Chouairi et al., 2021)


Obesity and Lung Disease

* Restrictive pulmonary damage

* Decreased respiratory compliance, increased
pulmonary resistance, and reduced respiratory
muscle strength

* Inflammatory changes in obesity
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/

Reduction in lung compliance
Reduction inlung volumes
Incraase in airway resistance
Reduction in respiratory muscle strength
Heterogeneity of ventilation distribution
Increase in pulmonary diffusion
Hypercapnic respiratory-failure
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Restrictive pulmonary damage: obesity causes mechanical compression of the diaphragm, lungs and chest cavity 

Inflammatory changes in obesity: 
Increase levels of leptin, adiponectin, TNF-alpha, transforming growth factor-B, CRP, and oataxin
These inflammatory mechanisms overlap with those involved in lung disease, increase contractility of the muscles of the airway

(Mafort et al, 2016)



Obesity and Lung Transplant

* Higher BMI after lung transplant associated with
longer LOS

* Increase mortality rate in patients with obesity

* Abdominal obesity reduces lung
compliance = higher post-operative complication
risk

* Increased risk of graft dysfunction
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Mortality rate, compared to normal weight patients, ~15% greater

Reduces lung compliance: post-op atelectasis, respiratory failure, and PNA

(Lederer et al., 2009)


Transplant Patient Demographics at VUMC

* BMI cut-offs for transplant at VUMC
e Liver: absolute is 50; ideal <40
* Lung: 35
e Kidney: 35, can consider above 35 if other comorbidities are present

* Heart: 40 in general; can consider in low 40s if patient is very sick or
more muscular build
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Verify with Transplant team, Kaitlyn, Sarah, Katie 

Information from transplant team: 
Liver is tricky, I would say our absolute cut off is 50. 
40 is the ideal goal. 
45 and above depends on their body habitus and fluid overload. A lot of times we can try diuresis to get them down to a better BMI. 

Happy to help from the lung side! Our BMI cut off for transplant at Vanderbilt is 35. 

We don’t have strict limits, but generally out cutoff is 40. If we feel like their stature/build is more muscular or they are super sick/dying or have a lot of fluid onboard we’ll transplant low-40s. 

Kidney: 35 but can be considered above 35 if other comorbidities present 






Effect of Immunosuppressants on the
Transplant Patient

Glucocorticoids

Calcineurin Inhibitors
(Cyclosporin, Tacrolimus)

MTOR Inhibitors Azothioprine,
(Sirolimus) Mycophenalate Mofetil

Selective T-
Cell Costimulation
Blocker

1 blood glucose

} Insulin secretion
(beta cell apoptosis)

| expression of
glucose transporters

1 body weight,
blood pressure, and
blood lipids
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| insulin secrefion

Toxic effect on pancreatic
beta cells

Cause hypomagnesemia
(1 risk of PTDM)

T body weight &
components of
metabolic
syndrome

Impair insulin secretion Have not been
shown to induce Post-

| insulin transplant DM
signal fransduction

1 body weight &
components of
metabolic syndrome

(Belatocept)

Lower PTDM
rates than those
on CNIs
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A lot of the metabolic changes that occur with immunosuppressants that increase risk/development of PTDM also contribute to obesity. 

Effect is more significant depending on the dose, limiting exposure to tacro (or converting to belatocept) and lower steroid doses can prevent development of PTDM

The incidence of PTDM 6 months after transplantation was significantly lower in patients treated with cyclosporine than in tacrolimus-treated patients.

In one study, using sirolimus in combination with a CNI (cyclosporine or tacrolimus), resulted in the highest incidence of PTDM

However, no clear evidence that using cyclosporin instead of tacro and/or avoiding/limited steroid use can decrease risk if PTDM without increasing risk of rejection. 


(Martin-Moreno, 2021) 
(Hecking et al., 2020)



Treatment Options for Obesity Management




Lifestyle Interventions

* 5-15% weight loss produces great i
benefits )
* Dietary intake, behavior Dk

modification, exercise, stress
management and good sleep are key for
maintenance

* Must monitor weight maintenance
closely ADA, Plate Method

* Weight regain is common
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In a meta-analysis of 29 long-term weight loss studies, more than half of the lost weight was regained within two years, and by five years more than 80% of lost weight was regained - Data from Anderson JW, Konz EC, Frederich RC, et al. Long-term weight-loss maintenance: a meta-analysis of US studies. Am J Clin Nutr 2001;74(5):579–584.

With weight regain- patients often are  frustrated, face discouragement, burn out 
For those facing weight regain, we would recommend anti-obesity pharmacologic intervention if there are no contraindications

INSERT MY PLATE GRAPHIC 


Bariatric Surgery

e Safe and effective treatment for obesity

Mortality rate from bariatric surgery is
0.08%

e Roux-en-Y Gastric Bypass (RYGB)

* Vertical Sleeve Gastrectomy (VSG)
* Adjustable Gastric Band (AGB)

AReENEVE R

EVE GETTING

BACK
TOGETHER!
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Over the years, bariatric surgery has continued to improve its safety and efficacy. 
Lap cholecystectomy have a 30 day mortality rate of 0.1%. 
Adjustable gastric banding has fallen out of favor due to long-term complications and poor weight loss when we have much more effective treatments. 
Who qualifies? 
BMI > 35 regardless of comorbidities
BMI 30-35 w/ at least one obesity related comorbidity 

Gastric band no longer performed at our center 
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Roux-en-Y Gastric Bypass

Restrictive and Malabsorptive

* Weight loss of 60-70% of EBW at 12-18
“opeliday months post-op

e Small gastric pouch empties directly into the
jejunum

* Malabsorption is one of the key components
of the surgery

 Patients are required (for life) to take MVI &
Calcium supplements daily
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Increase in GLP and other gut hormones
Need to watch for:
Vit A and D deficiencies due to fat malabsorption. E and K deficiencies less likely to occur
Other vitamin and mineral deficiencies due to malabsorption 


Sleeve Gastrectomy (VSG)

Restrictive Procedure

* Weight loss of 60% EBW at 12-18 months post op / N )\\

* VVitamin deficiencies possible
e Decreased acid production
* Loss of intrinsic factors

 Decreased PO intake

* Gastrectomy leaves a gastric pouch of 100-150 mL
In size

* Maintains pylorus function

* No small bowel involved and irreversible
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Less nutritional deficiency, but still can exist. Intrinisic factors help facilitate B12 absorption 

Main contraindication: Cannot be performed in patients with barrett’s esophagus. 

Decrease in grehlin, made in the parietel cells of stomach lining 




)
Bariatric Surgery and the Transplant Patient

e Goals of bariatric surgery PRIOR to transplant
e Considerations POST-transplant

e Consensus

* More research needed, but overall may be a safe option for this patient
population

VANDERBILT §/ UNIVERSITY
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Goals of bariatric surgery PRIOR to transplant
Reduce weight to qualify for transplant list 
Improve medical conditions to improve outcomes post-transplant 
Reduce weight to decrease morbidity during transplant 
Occasionally, eliminate need for transplant (particularly NAFLD, NASH)
Considerations POST transplant 
Absorption changes can affect immunosuppressant therapy 
RYGB puts patients at higher risk for malabsorption, and therefore may need higher doses of immunosuppressant therapy 
Performing bariatric surgery after SOT seems to be safe, but with higher risk for anastomotic leak in post transplant patients
Immunosuppressant therapy involving corticosteroids can increase risk of marginal ulcer in RYGB patients 
RYGB patients typically require higher doses of immunosuppressant therapy after transplant
Lack of access to remnant stomach and biliary tree w/ RYGB
Sleeve gastrectomy appears to be safer in both kidney and liver transplant patients
Sleeve gastrectomy carries lower morbidity and mortality compared to gastric bypass following kidney and liver transplant 

(Di Palma et al. 2021) 
(Fagenson, 2020)
(Martin-Moreno, 2021)
Garcia Ruiz de Gordejuela (2022)



Pharmacology

* Anti-Obesity Medications
e BMI> 27+ 1 weight-related comorbidity and BMI > 30

e Goals of therapy:

e Treat the disease of obesity

* Facilitate eating behavior changes

* Reduce weight regain

* |Improve quality of life and overall health
Adjunct therapy to bariatric surgery

VANDERBILT §/ UNIVERSITY
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Obesity Algorithm®, ©2023 Obesity Medicine Association.

Who qualifies? 
BMI > 30 kg/m^2 
BMI ≥ 27 kg/m^2 with a comorbid condition such as T2DM, HTN, HLD


'S
How do medications work?

* Reduce caloric intake

* Decrease hunger

* [ncrease satiety

* Change food preferences

* Reduce calorie absorption

* Increase energy expenditure
* Reduce reward value of food

 Treat insulin resistance

VANDERBILT §/ UNIVERSITY
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FDA-approved Anti-Obesity Medications (AOM)

e DA approved AOM, long-term use

e Qsymia (phentermine/topiramate)
e Contrave (buproprion/naltrexone)
Xenical (orlistat)

Saxenda (liraglutide)

e Wegovy (semaglutide)

Plenity

e Setmelanotide

e For binge eating disorder: Vyvanse

s DA approved AOM, short-term use

e Phentermine

VANDERBILT §7 UNIVERSITY
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Off-label AOMs

* Topiramate
e Zonisamide
* Bupropion

 Naltrexone

VANDERBILT §/ UNIVERSITY
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e Diabetic agents

Metformin
SGLT-2 inhibitors
Pramlintide
GLP-1/GIP-Receptor Agonist
(Tirzepatide)
GLP-1 Receptor Agonists

* Ozempic (Semaglutide)

e Victoza (Liraglutide)

e Trulicity (Dulaglutide)

e Byetta, Bydureon (Exenatide)
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AOMs in the Transplant Patient

* Phentermine
e Concerns about side-effect profile & potential for abuse
* Solid organ transplant (SOT) population at higher risk for cardiovascular morbidity at
baseline
* Topiramate
* May interfere with CNI metabolism

e Bupropion/Naltrexone (Contrave)
* Need to be cautious with SOT patients - frequent monitoring while on therapy
» Adverse effects (tremor, seizure, hypertension) may be additive with immunosuppressants

* Orlistat
e Use of orlistat with tacrolimus and MMF may worsen gastrointestinal-related toxicities

e Use of orlistat with cyclosporine is generally not recommended due to increased risk of graft
rejection

VANDERBILT §/ UNIVERSITY
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Phentermine- given SE profile, potential for abuse, and cardiovascular risk of SOT patients, not recommended
Topiramate- CYP450 3A4 substrate, may interfere with CNI (tacro) metabolism, affecting immunosuppression
Buproprion/Naltrexone- cautious in SOT patients, adverse effects may be additive (example- increase risk for seizure, tremors, and hypertension with patients concurrently on tacro) 
Orlistat- may worsen GI toxicities of tacro/MMF (higher risk in early phase after transplant), cyclosporin is dependent on fat for absorption (orlistat blocks fat absorption), which may increase risk of rejection 

(Campara et al.) 






Now, let's talk about GLP-1 Receptor Agonists....

When our GLP1 supply ME WAITING FOR GLP1RA’S TO COME OFF
is at a critical low BACKORDER




Glucagon-Like Peptide 1 Receptor Agonists
(GLP-1 RASs)

* Benefits: reduction in energy consumption,
changes in food preferences, decreased

appetite, increased satiety i, i e |

* Side-effects: nausea, vomiting, ) |
constipation, diarrhea, gallstones, possible i'_ oo ||
pancreatitis —— -

e Contraindications: medullary thyroid
cancer, MEN-2 syndrome,
necrotizing/chronic pancreatitis™

VANDERBILT E’ UNIVERSITY
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FDA packaging insert 


GLP-1 RA mechanisms

GLP-1 Actions in Peripheral Tissue
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Effects of GLP-1 RAs on Weight

Mounjaro 15-21%
Ozempic/Wegovy 10-16%
Saxenda/Victoza 6-7.5%
Rybelsus 4-7%
Trulicity 4-6%
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Use of GLP-1 RA in the Transplant Patient

e BMI reduction

* Improved management of DM

e Limitations in the literature

[T Tnsulin Requirement [Units) BTHBAT: (%) T Weight 163
I;':' s T ‘l':: i
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(Sammour et al. 2021)
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BMI Reduction:
BMI reduction varied by study/agent used, ranging from "non-significant" weight loss to BMI reduction by 1-4 kg/m2
Liraglutide: 0.54% reduction in BMI (Singh et al. 2020)
Dulaglutide: 8% reduction in BMI (Singh et al. 2020)
Semaglutide w/ and w/o SGLT2I: BMI reduction from 36 to 32, weight reduction ~ 27lbs (this is study where graph came from)
Head to head study of liraglutide and dulaglutide showed better results & less side effects with dulaglutide

Management of DM:
Significant reductions in HgbA1C (~1% point)
Reduced insulin requirements
Decrease fasting blood glucose (139 to 115mg/dl)
GLPs may have anti-atherogenic properties that mitigate tacro-induces toxicity to pancreatic beta cells (Valencia-Morales et al., 2023)

Limitations in Literature: 
Studies available are primarily retrospective studies
Most studies did not compare outcomes between GLP agents used
Most of the literature investigates use of GLP-1RAs for diabetes management after transplant, not necessarily specific to weight loss
These studies span a 9-12 month time period

(Sammour et al. 2021) 
(Valencia-Morales et al., 2023)



Use of GLP-1 RAs in the Transplant Patient

e Side Effects

e Similar side-effect profile for non-transplant patients
* Adverse Outcomes

e Effect on Immunosuppression

» Several studies identified that GLP-1 RA therapy did not demonstrate impact on
Immunosuppression
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Side Effects:
Nausea/vomiting, constipation, diarrhea, non-severe hypoglycemia*, pancreatitis
SEs generally improve over time, ~43% of patients reports resolution of SE in 3 months
SE profile of GLPs may put patients at risk for dehydration, may be preferrable to avoid use within ~ 6 months post-transplant 
Comparison study of liraglutide vs. dulaglutide demonstrated dulaglutide had less adverse GI SEs

Adverse Effects:
Sweiss et al. (2022): 4 patients in their study were admitted for graft rejection/dysfunction, but thought unlikely this was related to GLP therapy
Otherwise, no major adverse outcomes identified in the literature "results of this evaluation suggest the use of GLP-1RA is safe"

Immunosuppression
Cytochrome P450 enzymes and transporter-mediated drug–drug interactions are not involved in the metabolism of GLP1-RA
Low likelihood of an interaction between concurrent tacrolimus treatments
However, possible interaction in their absorption due to the effect of a delay in stomach emptying

(Valencia- Morales et al. 2023)
(Sweiss et al. 2022)



GLP-1 RA Impact on Cardiac & Kidney Outcomes

mmmm DuUlaglutide

* AWARD-7
*Delayed decline in eGFR in patients with T2DM & CKD compared to insulin

e Liraglutide

e LEADER frial
*Decreased CV risk
*Decrease in albuminuria and new onset proteinuria
*No progression of e GFR

e SCMaglutide

e SUSTAIN-6
*Reduces risk of persistent proteinuria
e SELECT
*Reduces risk of MACE by 20% in patient that are overweight/obese & have established CVD

mmmmmm  |IrZEepatide

* SURPASS-4
*Slow the rate of eGFR decline & reduce UACR in patients with T2DM compared to insulin
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Outcomes specific to transplant patients: 
GLP-1RA use after kidney transplant is associated with lower risk of sustained GFR reductions compared to no GLP usage for PTDM treatment (may contribute to better graft survival after transplant)
Dulaglutide demonstrated better renal outcomes compared to liraglutide in SOT patients w/ T2DM  (dulaglutide showed 10% creatinine reduction & 15% inc. in GFR)

Other studies are not transplant specific!
GLP-1RA treatment has been shown to improve kidney outcomes by 17% in non-transplant patients 
"kidney outcomes" development of new-onset macroalbuminuria, decline in estimated glomerular filtration rate [or increase in creatinine], progression to end-stage kidney disease, or death attributable to kidney causes due to a reduction in urinary albumin excretion
GLP1 is that it may protect the kidney from progression to CKD and/or ESKD

Surpass 4: UACR = urine albumin creatinine ratio
Select trial- over 5 year period (2.4mg Wegovy), patients w/o T2DM 
 

(Kristensen et al. 2019)
(Sato et al. 2023)
(Singh et al. 2019) 
(Heerspink, Hiddo J L et al. 2022)



Special Mention: Mounjaro

* Tirzepatide (Mounjaro)
 Combination GLP-1 receptor agonist + GIP receptor agonist

« SURPASS | and Il
* 13.1% weight loss after 40 weeks
* Tirzepatide for adolescents trial ongoing (SURPASS-PEDS)

e SURMOUNT I and Il
e 22.5% weight loss at 72 weeks
* Predicting to have FDA approval for obesity management late 2023

* SYNERGY-NASH

* Phase 2 trial ongoing to evaluate of effect of Tirzepatide vs. placebo once weekly for
treatment of NASH
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GIP = glucose dependent insulinotropic polypeptide

GIP properties: 
Unlike GLP-1, GIP increases glucagon which increases energy expenditure and thermogenesis to promote weight loss and activates another set of neurons in the brain to reduce appetite, also less likely to cause nausea – as a result, it has been shown to be even more effective for weight loss since there are two incretin hormones stimulated
Regulation of glucose uptake, lipolysis, and LPL activity in the adipose tissue 

Limited data available on use of tirzepatide in SOT patients 

SURPASS TRIALS 1 & 2
13.1% TBW lost on 15mg dose

SURMOUNT 1 & 2
2539 patients without diabetes mellitus  
15mg with weight loss 24kg (-22.5%) 

Once FDA approved for weight loss, will be under a new brand name





Up and coming...

* Retatrutide
* Triple hormone receptor agonist (GIP, GLP-1,
and glucagon receptors)
e Currently in phase 3 trials

* Up to 24.4% reduction in body weight at 48 weeks of
treatment with highest dose

e 9/10 patients had resolution of NAFLD after 48 weeks on
two highest doses
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e 66vy.0 Fs/p heart transplant in 2012 & kidney transplant
in 2021

 PMH: Class 3 Obesity, HTN,
OSA, HLD, GERD, fibromyalgia, PTDM

e Established care with Medical Weight Loss Clinic in
August 2022

Case Stu dy * |nitial weight 227lb, BMI 42.8
* AOM progression:

e 8/22 start Trulicity (dulaglutide)

e 12/22 transitioned to Ozempic (semaglutide)
e Last follow-up June 2023:

e Weight 153Ib, BMI 27.1

* 74 |b weight loss (32% of body weight)
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Heart trans for cardiomyopathy, kidney for CKD 
Immunosupression: tacrolimus, prednisone, mycophenolate
PTDM: previously was just on insulin for management, developed after heart transplant (2018), but did have some baseline insulin resistance
In the past, had tried Alli (orlistat), commercial diets like WW, LA weight loss, Slimfast; 24 -diet recall unremarkable, exercising some, stress level ~7/10 related to health, did reports some stress eating
Met w/ RD x 2
AOM: initially started on Trulicity, tapered dose up over ~ 4 months (37lbs weight loss), then to 2mg Ozempic, now 1.5mg Ozempic per Endo recs
Last follow up June 2023:
A1C 6.5% to 5.2% since establishing care
Reduction in insulin requirements (dec. dose long acting, eliminated pre-meal short acting) and antihypertensive doses
Tacro levels stable/no dose adjustments since started GLP therapy 
SE: mention of some nausea, otherwise denied SE
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Inc. secretion of insulin after meals, reduction of pancreatic b-cell apoptosis
Increases glucagon (unlike GLP-1 which inhibits it) 
In the CNS activates neurons separate from GLP-1 to reduce appetite 
Helps to reduce nausea

Limited data available on use of tirzepatide in SOT patients 
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