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Secondary causes of obesity, while less common, include:

Endocrine Disorders

Cushing Syndrome

Hypothyroidism

Pseudohypoparathyroidism

Type 2 diabetes

Genetic Syndromes

Prader-Willi syndrome

Bardet-Biedel syndrome

Cohen syndrome

Central Nervous System Disorders

Hypothalamic Tumor

Trauma to or inflammation of the hypothalamic region

Other

Drug induced - atypical anti-psychotics, tricyclic antidepressants

Binge eating disorder

Bulimia nervosa
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Cushing syndrome



The role of corticosteroid medications 

(exogenous Cushing syndrome)

Cushing syndrome can develop from taking oral 

corticosteroid medications, such as prednisone, in high 

doses over time.

Oral corticosteroids may be necessary to treat 

inflammatory diseases, such as rheumatoid arthritis, 

lupus and asthma. They may also be used to prevent 

from rejecting a transplanted organ.

It's also possible to develop Cushing syndrome from 

injectable corticosteroids — for example, repeated 

injections for joint pain, bursitis and back pain.

Inhaled steroid medicines for asthma and steroid skin 

creams used for skin disorders such as eczema are 

generally less likely to cause Cushing syndrome than 

are oral corticosteroids. But, in some individuals, these 

medications may cause Cushing syndrome, especially 

if taken in high doses.

https://www.mayoclinic.org/diseases-conditions/cushing-syndrome/symptoms-causes/syc-20351310



Endogenous Cushing syndrome

producing either cortisol or adrenocorticotropic 
hormone (ACTH), which regulates cortisol 

production

➢ A pituitary gland tumor (pituitary adenoma)-

Cushing disease

➢ An ACTH-secreting tumor (Ectopic ACTH 

Syndrome)

➢ A primary adrenal gland disease

➢ Cancerous tumors of the adrenal cortex

➢ Familial Cushing syndrome

https://www.mayoclinic.org/diseases-conditions/cushing-syndrome/symptoms-causes/syc-20351310



A pituitary gland tumor (pituitary adenoma). A noncancerous (benign) tumor 

of the pituitary gland produces an excess amount of ACTH, which in turn 

stimulates the adrenal glands to make more cortisol (Cushing disease). It 

occurs much more often in women and is the most common form of 

endogenous Cushing syndrome.

An ACTH-secreting tumor. Rarely, a tumor that develops in an organ that 

normally doesn't produce ACTH will begin to secrete this hormone in excess. 

These tumors, which can be noncancerous (benign) or cancerous 

(malignant), are usually found in the lungs, pancreas, thyroid or thymus gland.

A primary adrenal gland disease. The most common is a noncancerous tumor 

of the adrenal cortex, called an adrenal adenoma, but only a small fraction 

of adenomas produce too much cortisol. Cancerous tumors of the adrenal 

cortex are rare, but they can cause Cushing syndrome as well. Occasionally, 

benign, nodular enlargement of both adrenal glands can result in Cushing 

syndrome.

Familial Cushing syndrome. Rarely, people inherit a tendency to develop 

tumors on one or more of their endocrine glands, affecting cortisol levels and 

causing Cushing syndrome.

https://www.mayoclinic.org/diseases-conditions/cushing-syndrome/symptoms-causes/syc-20351310



The following tests can help determine if there are 

excessive levels of cortisol being produced:

➢ The 24-hour urinary cortisol test

➢ The low-dose dexamethasone suppression test

➢ The late-night salivary cortisol test



The 24-hour urinary cortisol test measures the amount of cortisol 

being produced within the urine over the course of an entire day. 

Levels higher than 50-100 micrograms per day in an adult suggest 

the presence of Cushing’s syndrome. 

Although the majority of patients with Cushing’s syndrome have 

elevated levels of cortisol, it is becoming increasingly evident that 

many patients with a mild case of Cushing’s syndrome may also 

have normal levels of cortisol resulting in several 24-hour urine 

collections to confirm a diagnosis.



The low-dose dexamethasone suppression test measures the response of the 

adrenal glands to ACTH and has been widely utilized for four decades. 

It involves taking a small dose of a cortisol-like drug, dexamethasone (1 mg), 

at 11 p.m., then having blood drawn to screen for cortisol the following 

morning. 

In patients without Cushing’s syndrome, the morning level of cortisol is 

typically very low, indicating that ACTH secretion was suppressed by the 

evening dose of dexamethasone. 

In patients with Cushing’s syndrome, the morning cortisol level will be high. It 

is evident that normal patients will suppress their cortisol to a very low level 

(1.8 mg/dl), whereas those suffering from Cushing’s syndrome will not. 

Using this strict criterion, this test should provide an estimated 95-97% 

diagnostic accuracy rate. However, some patients with a mild case of 

Cushing’s syndrome can suppress their cortisol to low levels making it difficult 

to fully diagnose utilizing this test.



The late-night salivary cortisol test is a relatively new test that 

checks for elevated levels of cortisol in the saliva between 11 

p.m. and midnight. 

Cortisol secretion is usually very low late at night, but in patients 

with Cushing's syndrome, the level will always be elevated during 

this time. 

Normal levels of late-night salivary cortisol virtually exclude the 

diagnosis of Cushing's syndrome. 

When administered correctly, this test should provide an 

estimated 93-100% diagnostic accuracy rate.



After a definitive diagnosis has been made, the source must then be 

determined. 

The first step in distinguishing the underlying cause is the measurement of 

ACTH. Patients with ACTH-secreting tumors will either have a normal or 

elevated level of ACTH. In contrast, patients with an excess of adrenal 

cortisol will have a subnormal level. 

Performing a high-dose dexamethasone suppression test may be helpful 

in this situation. This test, similar to the low-dose dexamethasone 

suppression test, involves taking a high dose of dexamethasone (8 mg) at 

11 p.m. then having blood drawn to screen for the presence of cortisol the 

following morning. 

In normal patients, the morning level of cortisol will again be very low. 

Patients with pituitary tumors will also suppress their serum cortisol level, 

but those with adrenal tumors will maintain a high level of cortisol 

production. 

A high level of cortisol points to a non-pituitary source.



Magnetic Resonance Imaging (MRI) of the pituitary gland with gadolinium 

enhancement is a recommended approach. When an obvious pituitary 

tumor (5 mm) is identified with an MRI, further diagnostic evaluation may 

not be needed depending on the clinical presentation. However, about 

50% of patients will have a “normal” MRI of the pituitary, with 10% having 

incidental tumors unrelated to ACTH production.

Petrosal sinus sampling is a test used to distinguish the source of ACTH 

secretion and should only be performed after the diagnosis of Cushing's 

syndrome has been confirmed. ACTH and other pituitary hormones 

produced in the pituitary gland enter the blood stream by drainage 

through veins called the inferior petrosal sinuses. To perform this 

procedure, a catheter is placed in both veins at the same time and blood 

is sampled for ACTH before and after the administration of the 

corticotropin-releasing hormone (CRH) and at two, five and 10 minute 

intervals. When administered correctly, this test should provide an 

estimated 95-98% diagnostic accuracy rate.



Treatment of Cushing's Syndrome

Treatment of Cushing’s syndrome depends on the underlying cause of 

excess cortisol but may perhaps include surgery, radiation, chemotherapy 

or the use of cortisol-inhibiting drugs. If the cause is iatrogenic, from long-

term use of glucocorticoid hormones to treat another disorder, the 

physician will gradually reduce the dose of the externally administered 

steroid to the lowest dose adequate for control of that disorder. Once 

control is established, the dose of glucocorticoid hormones may be given 

on alternate days to lessen side effects for the patient.

Treatment of Cushing’s Disease

Microsurgical resection of an ACTH-secreting pituitary adenoma is the 

optimum treatment for Cushing’s disease with cure rates of 80-90% if a 

tumor is found. Surgery is most often done through a transnasal

transsphenoidal approach, which will not leave a visible scar. Partial 

removal of the pituitary gland (subtotal hypophysectomy) may be used in 

patients without clearly identifiable adenomas.

http://pituitary.mgh.harvard.edu/TranssphenoidalSurgery.htm


•In patients to whom a remission is not obtained after surgery, the use of 

various medications that can inhibit cortisol production may be used, such 

as:

•Ketoconazole (Nizoral)

•Mitotane (Lysodren)

•Metyrapone (Metopirone)

•Mifepristone (Korlym)

These agents are considered a second–line course of treatment. In some 

patients who are particularly resistant to all forms of therapy, removal of the 

adrenal glands bilaterally (bilateral adrenalectomy) may be considered.

Post-surgery, with successful tumor removal, the production of ACTH drops 

below normal. This decrease is natural and temporary, and patients are 

prescribed a synthetic form of cortisol such

as hydrocortisone or prednisone to compensate this change. 

Most patients can discontinue replacement therapy within 6-12 months, but 

others may require the use of oral steroids for several years to, possibly, their 

lifetime. 

Patients who need adrenal surgery may also require steroid replacement 

therapy.

http://www.medicinenet.com/ketoconazole/article.htm
http://www.drugs.com/cdi/mitotane.html
http://www.drugs.com/cdi/metyrapone.html
http://www.drugs.com/cdi/mifepristone.html
http://www.drugs.com/cdi/hydrocortisone.html
http://www.drugs.com/prednisone.html


Primary causes of hypothyroidism are much more common. The 

most frequent of these causes is an autoimmune condition called 
Hashimoto’s disease. Also called Hashimoto’s thyroiditis or chronic 

lymphocytic thyroiditis, this condition is hereditary. 

The other primary causes of hypothyroidism can include:

➢ Thyroiditis (inflammation of the thyroid).

➢ Treatment of hyperthyroidism (radiation and surgical removal of 
the thyroid).

➢ Iodine deficiency (a mineral the thyroid uses to make hormones).

➢ Hereditary conditions

➢ In some cases, thyroiditis can happen after a pregnancy 

(postpartum thyroiditis).



Primary hypothyroidism occurs when the thyroid gland does not 
produce enough thyroid hormones: triiodothyronine (T3) and 

thyroxine (T4). Hashimoto’s thyroiditis causes 90% of primary 

hypothyroidism cases.

Central hypothyroidism
➢ Secondary hypothyroidism, is a condition in which the pituitary 

gland malfunctions, decreasing TSH production and, by 

extension, T3/T4 levels.

➢ Tertiary hypothyroidism is when the hypothalamus does not 

secrete enough thyrotropin-releasing hormone (TRH) to 

stimulate the pituitary gland, which ultimately leads to an 

underactive thyroid.

Subclinical hypothyroidism affects the pituitary gland just like secondary 

hypothyroidism, but the thyroid hormone levels are within a normal range. 

Subclinical hypothyroidism frequently clears up on its own. It is often 

caused by inflammation, like that experienced during a hospital stay. 

All other types of hypothyroidism besides this one can be called “overt 

hypothyroidism.”



Positive anti-thyroid peroxidase and/or anti-thyroglobulin antibodies in a 

patient with hypothyroidism result in a diagnosis of Hashimoto’s thyroiditis.



Symptoms of PCOS often start around the time of the first 
menstrual period. Sometimes symptoms develop later after you 

have had periods for a while.

A diagnosis of PCOS is made when you have at least 2 of these:

➢ Irregular periods. Infertility possible.

➢ Hyperandrogenemia. Hirsutism, severe acne and male-pattern 
baldness can happen, too.

➢ Polycystic ovaries.

Polycystic ovary syndrome



Lifestyle changes

Medications

To regulate your periods:

➢ Combination birth control pills (estrogen and progestin): 

decrease androgen production and regulate estrogen, thus 
lowering the risk of endometrial cancer and correct irregular 

bleeding, excess hair growth and acne.

➢ Progestin therapy. Taking progestin for 10 to 14 days every 1 to 

2 months can regulate periods and protect against 
endometrial cancer. 

Polycystic ovary syndrome: treatment



Medications

To help ovulation: 

➢ Clomiphene. This oral anti-estrogen medication is taken during 

the first part of the menstrual cycle.

➢ Metformin. Improves insulin resistance and lowers insulin levels. 

In the presence of prediabetes, metformin can slow the 

progression to type 2 diabetes and help with weight loss.

➢ Gonadotropins. 

To reduce excessive hair growth or improve acne:

➢ Birth control pills. 

➢ Eflornithine (Vaniqa) cream.

➢ Electrolysis and laser hair removal 
➢ Acne treatments. Medications, including pills and topical 

creams or gels, may help improve acne. 

Polycystic ovary syndrome: treatment



Adolesc Med State Art Rev. 2017; 28(2): 379-405



Adolesc Med State Art Rev. 2017; 28(2): 379-405



Genetic causes of obesity

Rarely, obesity occurs in families according to a clear inheritance pattern 

caused by changes in a single gene. The most commonly implicated gene is 

MC4R, which encodes the melanocortin 4 receptor. Changes in MC4R that 

diminish its function are found in a small fraction (<5%) of obese people in 

various ethnic groups. Affected children feel extremely hungry and become 

obese because of consistent overeating (hyperphagia). So far, rare variants 

in some genes have been implicated in single-gene (monogenic) obesity.

In most obese people, no single genetic cause can be identified. Since 2006, 

genome-wide association studies have found more than 50 genes 

associated with obesity, most with very small effects. Several of these genes 

also have variants that are associated with monogenic obesity, a 

phenomenon that has been observed in many other common conditions. 

Most obesity seems to be multifactorial, that is, the result of complex 

interactions among many genes and environmental factors.



World Rev Nutr Diet. 2013;106:105-12







Figure 3. Growth (Panels A and B) and 
Body Composition (Panel C) in Subjects 
with Melanocortin 4 Receptor (MC4R) 
Deficiency.

Panel A shows growth charts for two 
children with MC4R deficiency during 
the first year of life, as compared with 
normal reference values in the United 
Kingdom (2nd, 50th, and 98th 
percentiles). 

Panel B shows mean (±SD) standard-
deviation scores for height at different 
ages in subjects with MC4R deficiency 
and obese subjects with a normal 

MC4R genotype who were matched 
for age and body-mass index. 

Panel C shows a 9-year-old boy who 
was homozygous for a mutation in 
MC4R (left-hand side) and his 16-year-
old brother, who had a normal 
genotype (right-hand side).

N Engl J Med 2003; 348:1085-1095



MC4R agonist

Sibutramine – Bariatric surgery



Cell Metab. 2018;28(1):23-32







Lancet Diabetes Endocrinol. 2021;9(4):235-46
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J Endocrinol Invest. 2017;40(11):1165-74



Neuropsychiatr Dis Treat. 2017;13:2231-41
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Curr Diab Rep. 2009;9(3):249-54



➢ Increased and sustained insulin secretion

➢Decreased glycosuria 

➢ Increased hypoglycemia

➢No independent effects on adipose deposition 

or appetite

Sulfonylureas



➢Fat cell proliferation

➢ Fluid retention

➢Decreased glycosuria

➢ Increased appetite

TZD: pioglitazone



TZDs induce body fat redistribution in the direction of reducing (or at 

least not accumulating) visceral fat and increasing subcutaneous fat

Depot-specific effects on regional adiposity of 

thiazolidinediones

J Obes Metab Syndr. 2017;26(2):102-6





J Clin Endocrinol Metab. 2015;100(2):363-70



Diabetes Metab Syndr Obes. 2018;11:427-38





PRACTICE RECOMMENDATIONS

Choose weight-loss-promoting medications, such as metformin, 

sodium-glucose co-transporter 2 inhibitors, and glucagon-like 

peptide-1 agonists, and weight-neutral medications, such as DPP-4 

inhibitors, as first- and second-line agents for patients with type 2 

diabetes who are overweight or obese. 

Prescribe angiotensin-converting enzyme inhibitors, angiotensin 

receptor blockers, or calcium channel blockers as first- and second-

line antihypertensive therapy for patients who are overweight or 

obese. 

Select antidepressants that promote weight loss, such as bupropion, 

or weight-neutral agents, such as fluoxetine and sertraline, for 

patients who are overweight or obese and require treatment for 

depression. 



Diabetes Metab Syndr Obes. 2018;11:427-38



Early diagnosis and treatment!



Obes Facts 2015;8:402-24
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Ευχαριστώ πολύ για την προσοχή σας


