MALDEK

STUDY SHEET - ENDOCRINE / CARDIOMETABOLIC

Obesity

Obesity is a long-term disease that needs combined treatment: behavior changes,
sometimes medicine, and sometimes surgery.

THE ONE-LINE TRUTH

Obesity is a chronic disease in which the body stores too much fat — defined as a body
mass index (BMI) of 30 or higher, or lower BMI with weight-related health problems.

The chain — how it unfolds

1.

Chronic positive energy balance — progressive adipose expansion — why: Genes,
environment, and behavior tip intake above expenditure every day. The extra calories get
stored as fat. Over months and years, fat tissue grows (both bigger fat cells and more fat
cells). This fat is not inert — it is an active organ releasing hormones and inflammatory
signals.

. Adipose dysfunction — systemic insulin resistance and inflammation — why: Overstuffed fat

cells become inflamed and pour out inflammatory chemicals (TNF-alpha, IL-6, CRP) and
free fatty acids into the bloodstream. They make less adiponectin (a protective hormone).
Muscles, liver, and other tissues become resistant to insulin. Your pancreas compensates by
making more insulin (hyperinsulinemia), which works for a while but drives more fat
storage and worsens the cycle.

. Metabolic syndrome: high blood pressure, high triglycerides, low HDL, high fasting

glucose, central obesity — why: Insulin resistance plus inflammation lead to a cluster of
problems: your liver makes more triglycerides and less HDL cholesterol; your kidneys hold
onto more salt, raising blood pressure; your blood sugar starts creeping up as insulin loses
effectiveness. Having three or more of these markers defines metabolic syndrome — a
major red flag for future diabetes and heart disease.

. Cardiovascular remodeling: high blood pressure (hypertension), left ventricular

hypertrophy, endothelial dysfunction, atherosclerosis — why: Your heart pumps harder to
perfuse a larger body and stiffer vessels, so blood pressure rises. The left side of your heart
thickens from the extra work. Chronic inflammation and high insulin damage the inner
lining of blood vessels (endothelium), making them less able to relax. Sticky LDL particles
burrow into artery walls, forming plaques (atherosclerosis) that narrow arteries and raise
the risk of heart attack and stroke.

educational use only - not a substitute for clinical judgment page 1 of 4



Maldek Study Sheet - Endocrine / Cardiometabolic

5. Beta-cell exhaustion — type 2 diabetes — why: After years of pumping out extra insulin, the
beta cells in your pancreas start to fail. They can no longer make enough insulin to
overcome resistance. Blood sugar rises above normal (prediabetes), then into the diabetes
range. High blood sugar itself is toxic — it damages nerves, kidneys, eyes, and blood
vessels over time.

6. Hepatic steatosis — metabolic-associated steatohepatitis (MASH) — fibrosis/cirrhosis risk —
why: Fat accumulates in liver cells (steatosis or fatty liver). Inflammation follows
(steatohepatitis, previously called NASH). Repeated inflammation scars the liver (fibrosis).
Over decades, this can progress to cirrhosis (severe scarring) and liver failure or liver
cancer — all without drinking alcohol.

7. Obstructive sleep pauses in breathing (apnea) — low oxygen (hypoxia), sympathetic
activation, worsening metabolic/cardiovascular risk — why: Fat in the neck and tongue
narrows the airway. During sleep, the airway collapses, stopping breathing (apnea). Oxygen
drops, carbon dioxide rises, and your brain jolts you awake to breathe. This happens many
times an hour. The repeated oxygen drops damage your heart and brain; the stress
response (sympathetic activation) raises blood pressure and blood sugar even more.

8. Mechanical and inflammatory joint damage — osteoarthritis — why: Extra weight puts more
force on knees, hips, and back — cartilage wears down faster. But it's not just mechanical:
the inflammatory chemicals from fat tissue also damage cartilage and joints throughout the
body, even in non-weight-bearing joints like hands.

Spot it — what you see, and why

* Body mass index (BMI) of 30 or higher: BMI is weight in kilograms divided by height in
meters squared. When excess fat builds up in the body over time, this number climbs above
30, marking obesity.

e Increased waist circumference (over 40 inches in men, over 35 inches in women): Fat
stored deep in the belly (around the organs) pushes the waist out. This visceral fat (the
deep belly kind) is more harmful to health than fat stored under the skin elsewhere.

* Shortness of breath with mild activity: Extra weight on the chest and belly presses down on
the lungs and diaphragm (the breathing muscle), making it harder to pull air in. The heart
also has to work harder to pump blood through more tissue.

* Joint pain, especially in knees, hips, and lower back: Carrying extra pounds puts more
pressure on the joints with every step. Over time, the cartilage (the cushion between bones)
wears down faster, and the joints become inflamed and sore.

* Excessive daytime sleepiness and loud snoring: Fat around the neck and throat can narrow
the airway during sleep, causing obstructive sleep pauses in breathing (apnea) (repeated
pauses in breathing). The brain and body do not get enough oxygen, so the person wakes
up tired even after a full night in bed.
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» Skin changes: dark, velvety patches in body folds (acanthosis nigricans): High insulin levels

(from insulin resistance, when cells ignore insulin's signal) make skin cells grow too fast in
the armpits, neck, and groin, creating thick, dark patches.

Red flags — act now

» Severe chest pain, pressure, or tightness - could signal a heart attack

* Sudden shortness of breath or coughing up blood - may mean a blood clot in the lungs

» Severe, unrelenting headache with vision changes or confusion - can indicate dangerously

high blood pressure or stroke

* Swelling in one leg with pain and warmth - possible blood clot (deep vein clot formation

(thrombosis))

* Yellowing of the skin or eyes (jaundice) with belly pain - may signal liver damage from fatty

liver disease progressing to cirrhosis

Treat it — in this order

1.

Lifestyle modification (calorie deficit diet + 150-300 min/week moderate exercise +
behavioral therapy) — Directly restores energy balance by lowering how much energy
comes in (food) and raising how much goes out (movement). This fixes the root broken step:
the body is storing more than it burns. Behavioral therapy helps you spot and change the
eating patterns that drove the weight gain.

. Semaglutide or liraglutide (GLP-1 receptor agonist) for BMI =30 or =27 with comorbidity

(diabetes, high blood pressure (hypertension), dyslipidemia, sleep pauses in breathing
(apnea)) — Mimics glucagon-like peptide-1 (GLP-1, a gut hormone that tells the brain you
are full). Slows stomach emptying so you feel full longer and lowers hunger signals in the
hypothalamus (the brain's appetite control center). Also improves how the pancreas makes
insulin and how the liver handles glucose.

. Tirzepatide (dual GLP-1 and GIP receptor agonist) for BMI =30 or =27 with comorbidity —

Mimics both GLP-1 and glucose-dependent insulinotropic polypeptide (GIP, another gut
hormone that boosts insulin release and lowers hunger). This double signal makes you feel
even fuller and improves insulin sensitivity more powerfully than GLP-1 alone. Speeds up
weight loss and lowers blood sugar and triglycerides.

. Bariatric surgery (sleeve gastrectomy or Roux-en-Y gastric bypass) for BMI =40 or =35 with

serious comorbidity (diabetes, heart disease, severe sleep pauses in breathing (apnea)) -
Mechanically shrinks the stomach and reroutes part of the intestine, forcing a sustained
calorie deficit. Resets hunger hormones (lowers ghrelin, the hunger hormone, and raises
GLP-1, the fullness hormone). This fixes energy balance by making it physically impossible
to eat as much and by changing the signals that drive hunger.
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5. Treat comorbidities: ACE inhibitors or ARBs for high blood pressure, statins for high
cholesterol, metformin for prediabetes or diabetes, CPAP for sleep pauses in breathing
(apnea) — Interrupts the domino chain by blocking the downstream problems (high blood
pressure damages the heart; high cholesterol clogs arteries; high blood sugar damages
kidneys and nerves; sleep pauses in breathing (apnea) starves the brain of oxygen). Lowers
the risk of heart attack, stroke, and kidney failure while weight loss is underway.

Your top priorities at the bedside

1. Measure accurate weight, height, BMI, and waist circumference at every visit using
calibrated scale and proper technique. — why: BMI determines diagnosis and treatment
eligibility while waist circumference over 40 inches in men or 35 inches in women shows
visceral fat (belly fat around organs) that raises heart disease and diabetes risk
independent of BMI.

2. Screen blood pressure, fasting glucose (blood sugar after not eating), and lipid panel
(cholesterol blood test) to identify comorbidities. — why: Obesity causes insulin resistance
(cells do not respond to insulin) leading to type 2 diabetes, increases blood vessel stiffness
causing high blood pressure (hypertension) (high blood pressure), and raises LDL
cholesterol (bad cholesterol) causing atherosclerosis (artery plaque buildup), all needing
treatment.

3. Teach calorie deficit diet aiming for 1200 to 1500 calories daily for women or 1500 to 1800
calories daily for men to achieve 1 to 2 pound weekly weight loss. — why: A 500 to 750
calorie daily deficit below energy expenditure (calories burned) forces the body to break
down adipose tissue (fat stores) for energy through lipolysis (fat breakdown), creating
sustainable weight loss without muscle loss or metabolic slowdown.
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