GLP-1 and GIP Agonists: Revolutionizing Weight Loss

In the quest for effective weight loss strategies, GLP-1 (glucagon-like peptide-1)
and GIP (glucose-dependent insulinotropic polypeptide) agonists have emerged
as promising pharmacological options. These agents are primarily used in the
management of type 2 diabetes but have shown significant potential in aiding
weight loss. In this post, we will explore the mechanisms of action, efficacy, and
contraindications of these agents, along with definitions of obesity and morbid
obesity, and comparisons to other weight loss medications.

Definition of Obesity and Morbid Obesity

Obesity:

Obesity is defined as an excessive accumulation of body fat that presents a risk to
health. It is commonly measured using the Body Mass Index (BMI), which is
calculated as weight in kilograms divided by height in meters squared (kg/m?).
According to the World Health Organization (WHO):

- Overweight: BMI of 25 to 29.9 kg/m?
- Obesity: BMI of 30 kg/m? or higher

Obesity is associated with an increased risk of various health conditions, including
type 2 diabetes, cardiovascular disease, certain cancers, and musculoskeletal
disorders.

Morbid Obesity:
Morbid obesity, also known as severe obesity, is a more extreme form of obesity. It
is typically defined as:

- Morbid Obesity: BMI of 40 kg/m? or higher, or a BMI of 35 kg/m? or higher with
obesity-related comorbidities (such as type 2 diabetes, hypertension, or severe
sleep apnea)

Morbid obesity significantly increases the risk of developing serious health
problems and often requires more intensive treatment strategies, including
pharmacological interventions and bariatric surgery.

Mechanism of Action
GLP-1 Agonists:

GLP-1is an incretin hormone that plays a critical role in glucose metabolism. It is
secreted by the intestinal L-cells in response to nutrient ingestion. The primary



actions of GLP-1 agonists include:

1. Enhanced Insulin Secretion: GLP-1 agonists (semaglutide, liraglutide) stimulate
insulin release from pancreatic beta cells in a glucose-dependent manner,
reducing the risk of hypoglycemia.

2. Inhibition of Glucagon Release: They suppress the secretion of glucagon, a
hormone that increases blood glucose levels, from alpha cells in the pancreas.

3. Delayed Gastric Emptying: GLP-1 agonists slow down gastric emptying, leading
to increased satiety and reduced appetite.

4. Central Appetite Suppression: They act on the hypothalamus to promote
feelings of fullness, thereby reducing food intake.

GIP Agonists:

GIP is another incretin hormone that enhances insulin secretion. Available
medications mimic GLP-1 as well as GIP, with GIP being the primary hormone
affected. While its primary role has been less prominent compared to GLP-1,
recent research has shown that dual agonists targeting both GLP-1 and GIP
receptors (dual agonists) can have synergistic effects on weight loss.

Dual GLP-1/GIP Agonists:

Medications such as tirzepatide (Mounjaro, Zepbound) target both GLP-1 and GIP
receptors, combining the benefits of both hormones. This dual mechanism
enhances insulin secretion, suppresses glucagon release, delays gastric emptying,
and promotes satiety more effectively than GLP-1 agonists alone.

How GLP-1/GIP Agonists Work
To fully appreciate the effectiveness of GLP-1/GIP agonists, it is essential to
understand their multifaceted mechanisms of action:

1. Enhanced Insulin Secretion:

- GLP-1 Agonists: GLP-1 agonists bind to GLP-1 receptors on pancreatic beta
cells, stimulating insulin secretion in a glucose-dependent manner. This means
that insulin is released in response to elevated blood glucose levels, helping to
lower glucose concentrations post-meal.

- GIP Agonists: GIP, another incretin hormone, also enhances insulin secretion
from pancreatic beta cells. By targeting both GLP-1 and GIP receptors, dual
agonists can maximize this effect, leading to better glucose control and,
consequently, weight loss.

2. Inhibition of Glucagon Release:

- Glucagon is a hormone that increases blood glucose levels by promoting
glucose production and glucose breakdown in the liver. GLP-1 agonists inhibit
glucagon release from alpha cells in the pancreas, reducing liver glucose
production and improving glucose control.



3. Delayed Gastric Emptying:

- By slowing down gastric emptying, GLP-1 agonists prolong the digestion
process, which leads to a slower and more sustained release of nutrients into the
bloodstream. This effect increases satiety and reduces overall food intake,
contributing to weight loss. Gl side effects of nausea, constipation or diarrhea can
limit patient tolerance.

4. Central Appetite Suppression:

- GLP-1 agonists act on the hypothalamus, the brain region responsible for
regulating appetite. By activating GLP-1 receptors in the hypothalamus, these
agents promote feelings of fullness and reduce the desire to eat. This central
mechanism plays a crucial role in their effectiveness as weight loss agents.

5. Modulating Lipid Metabolism:

- GIP has been shown to influence lipid metabolism, including the promotion of
lipid storage in adipose tissue. By modulating lipid metabolism, GIP agonists can
contribute to overall metabolic improvements, enhancing weight loss effects when
combined with GLP-1 agonists.

Effectiveness

The efficacy of GLP-1 and dual GLP-1/GIP agonists in weight loss has been
demonstrated in numerous clinical trials. These medications have revolutionized
weight loss and are far superior to prior treatments. For instance:

- GLP-1 Agonists (e.g., Liraglutide, Semaglutide): Clinical trials have shown that
patients using GLP-1 agonists can achieve significant weight loss. For example, in
the STEP trials, patients on semaglutide (Ozempic, Wegovy) 2.4 mg experienced
an average weight loss of 15-20% of their body weight.

- Dual GLP-1/GIP Agonists (e.g., Tirzepatide): The SURPASS trials demonstrated
that tirzepatide can lead to even greater weight loss compared to GLP-1 agonists
alone. Patients treated with tirzepatide (Mounjaro, Zepbound) achieved weight
loss of up to 22.5% of their body weight.
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Effectiveness Comparisons to Other Weight Loss Medications

Orlistat:

Orlistat works by inhibiting pancreatic lipase, an enzyme necessary for the
breakdown of dietary fats. This results in reduced fat absorption from the
gastrointestinal tract. Clinical trials have shown that orlistat can result in a weight
loss of about 5-10% of body weight over a year. Its use is limited by Gl intolerance
due to fat malabsorption.

Phentermine:

Phentermine is a sympathomimetic amine that acts as an appetite suppressant. It
stimulates the release of norepinephrine in the brain, which helps reduce hunger.
Clinical studies have shown that phentermine alone can result in an average
weight loss of 2-5% of body weight over a period of 12 weeks to several months. It
is typically prescribed for short-term use due to its potential for dependence and
cardiovascular side effects, including high blood pressure. It is not approved or
intended for long term use.

Phentermine-Topiramate:

This combination medication suppresses appetite and increases satiety. Studies
indicate that phentermine-topiramate can lead to an average weight loss of about
7-9% of body weight.



Naltrexone-Bupropion:

This combination works by affecting the hypothalamus (to reduce appetite) and
the mesolimbic dopamine circuit (to enhance satiety). Clinical trials show an
average weight loss of around 6% of body weight.

Liraglutide vs. Semaglutide:

While both are GLP-1 agonists, semaglutide (Ozempic, Wegovy) has shown
superior efficacy in weight loss compared to liraglutide (Victoza, Saxenda). In
head-to-head trials, semaglutide users experienced greater weight loss (around
15-20% vs. 8-10% with liraglutide).

Tirzepatide vs. Semaglutide:

Tirzepatide (Mounjaro, Zepbound), a dual GLP-1/GIP agonist, has demonstrated
even greater efficacy than semaglutide. In the SURPASS trials, tirzepatide led to
up to 22.5% weight loss, compared to 15-20% with semaglutide.
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Insurance Coverage Requirements

Insurance coverage for GLP-1 and dual GLP-1/GIP agonists can vary widely
depending on the insurer, the specific medication, and the patient's individual
circumstances. Some policies do not cover weight loss medications under any
circumstance. However, typical requirements often include:

1. Documentation of Medical Necessity: Insurers usually require documentation
from a healthcare provider indicating that the medication is medically necessary.
This often includes evidence of morbid obesity (BMI > 40 or BMI > 35 with co-
morbid conditions), obesity (BMI =30) or overweight (BMI =27) with obesity-
related co-morbidities, such as type 2 diabetes or hypertension.

2. Previous Weight Loss Attempts: Patients are often required to provide proof that



they have attempted other weight loss methods, such as following a 1500 kCal
diet, exercise, and possibly other medications for 3-6 months, without achieving
sufficient results.

3. Prior Authorization: Many insurers require prior authorization before approving
coverage for these medications. This process involves submitting detailed medical
records and justifications for the treatment.

4. Step Therapy: Some insurance plans may implement step therapy, which means
patients must first try and fail less expensive weight loss medications before
progressing to GLP-1 or dual agonists.

5. Periodic Re-Evaluation: Continued coverage may depend on regular follow-ups
and documentation of the medication's effectiveness, including weight loss
progress and management of any side effects.

6. Diabetes: Insurance may require evidence that medications are not being used
to treat diabetes.

Contraindications

While GLP-1 and GIP agonists are generally well-tolerated, there are certain
contraindications and precautions to consider:

1. Medullary Thyroid Carcinoma (MTC): Patients with a personal or family history of
MTC or Multiple Endocrine Neoplasia syndrome type 2 (MEN 2) should avoid these
medications due to the potential risk of thyroid tumors.

2. Pancreatitis: Individuals with a history of pancreatitis should use GLP-1 and GIP
agonists with caution, as there have been reports of pancreatitis associated with
their use.

3. Severe Gastrointestinal Disease: Patients with severe gastrointestinal diseases,
such as reflux or gastroparesis (delayed stomach emptying), may experience
worsening symptoms due to the additional delayed gastric emptying effect.

4. Hypersensitivity Reactions: Any known hypersensitivity to the medication or its
components is a contraindication.

Conclusion

GLP-1 and GIP agonists represent a significant advancement in the
pharmacological management of obesity and type 2 diabetes. Their ability to
promote weight loss through multiple mechanisms—enhanced insulin secretion,
glucagon suppression, delayed gastric emptying, and appetite regulation—makes
them valuable tools in the fight against obesity. Compared to other weight loss
medications, these agents, particularly dual GLP-1/GIP agonists like tirzepatide,
offer superior efficacy. However, it is crucial to consider individual patient factors



and potential contraindications when prescribing these medications. Always
consult with a healthcare professional to determine the most appropriate
treatment for your specific needs.



