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This review does not include
diabetes, thyroid disorders &
dyslipidemia
(Those are available as
separate talks)



Hyperprolactinemia



When to order a serum prolactin?

* Abnormal menstrual cycle

Infertility (women and men)

Loss of libido (sexual desire)

Erectile dysfunction

Galactorrhea

Secondary (hypogonadotropic) hypogonadism
* A pituitary mass

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722



Interpretation of serum prolactin

* Look at your laboratory reference range

* General normal values:
— Females (not pregnant, not breastfeeding):
« <25 mcg/L (ng/ml) =530 mIU/L
— Males
« <20 mcg/L (ng/ml) = 360 mIU/L



Causes of hyperprolactinemia

1) Physiologic:
- Pregnancy
- Lactation
- Exercise
- Stress (psychological or physical): (usually <40 mcg)

—Meals: (usually <40 mcg)



Causes of hyperprolactinemia

2) Medications:
— Antipsychotics
— Antidepressants
— Anticonvulsants
— Estrogen
— H, blockers
— Metoclopramide
— Methyldopa
— Verapamil, Labetalol



Causes of hyperprolactinemia

3) Pituitary/hypothalamic disorders:

* Prolactinoma

 Pituitary tumors (other than prolactinomas)

* Hypothalamic tumors

* Hypothalamic lesions (granuloma, sarcoidosis)

* Injury to the hypothalamic-pituitary stalk by surgery
or head trauma

Lymphocytic hypophysitis



Causes of hyperprolactinemia

4) Systematic disorders:

* Hypothyroidism

« Chronic kidney disease

* Liver cirrhosis

« Chest wall (trauma, surgery, herpes zoster, burns)
* Polycystic ovary syndrome

5) Idiopathic



Manifestations of hyperprolactinemia

« High prolactin decreases GnRH resulting in 4 LH
— Oligomenorrhea

— Amenorrhea

— Infertility [women & men] (can occur with normal menses)
— Loss of sexual desire

— Erectile dysfunction in men

— Gynecomastia

— Galactorrhea

— Hot flashes, vaginal dryness

— Headaches, impaired vision

— Low bone mass




Evaluation of high prolactin:
History

Menses (regularity, frequency)
Fertility

Previous pregnancies

Any symptoms

Headaches, visual symptoms, fatigue
Sexual desire

Erectile function in men

Symptoms of hypothyroidism
Medications



Evaluation of high prolactin:
Examination

Visual field exam

Signs of hypogonadism
Thyroid exam

Chest wall exam

Abdominal exam (if suspecting liver cirrhosis)



Evaluation of high prolactin

 How high is the prolactin level?

« Mild increase (<40) can be due to physical or
emotional stress, meal

 If mild increase, repeat the test fasting

« Can do cannulation (put a cannula; draw blood after
30 minutes), to avoid stress

* If repeat prolactin is still high:
— Check TSH, serum creatinine

* If normal TSH & Cr:
— Do MRI pituitary & hypothalamus with contrast



Laboratory test of prolactin

 Macroprolactinemia:
— Will cause falsely high prolactin level
— Rare
— No clinical significance
— No symptoms of high prolactin
— Polyethylene glycol is used for diagnosis

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722



Laboratory test of prolactin

* Hook effect:

— Will cause falsely low prolactin level
— Suspect if macroprolactinoma with mildly high prolactin
— Diagnosed by diluting the sample (1:100)
— Not commonly seen with modern assays
 Biotin or heterophilic or human anti-animal antibodies

(working with animals) can elevate prolactin
— Stop biotin for 5 days then do the test

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722



Evaluation of high prolactin

* If high repeated prolactin and no obvious cause:
— Order MRI pituitary with contrast
Do NOT start treatment before doing MRI
 If MRI showed a pituitary lesion:
— If prolactin is >200 mcg
« Suggestive of a prolactinoma
— If prolactin <200 mcg:
 Can still be due to a prolactinoma

« Could be a non-prolactin producing pituitary mass



Prolactinoma

* Size <1 cm = microprolactioma

* Size 21 cm = macroprolactinoma

* The prolactin level usually correlates with the

size of prolactinoma



Initial assessment of
prolactinoma

« Assess for hypopituitarism

 More common with macroprolactinoma
— Adrenal (start with AM cortisol; may need ACTH
stimulation test & serum ACTH)
— Thyroid (TSH, Free T,)
— GH (depends on the clinical picture; can start with IGF-1)
« Assess visual field with macroprolactinoma

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722



When to treat high prolactin?

¢ Indications of treatment:
1) Symptoms of hypogonadism (amenorrhea,
oligomenorrhea, decreased libido, erectile dysfunction)
2) Infertility (even with normal menses)
3) Neurologic symptoms (impaired vision or headache)
4) Macroprolactinoma
5) Disturbing galactorrhea
e Observation for:
- Premenopausal women with normal gonadal function
- Postmenopausal women

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722
Benetti-Pinto CL, et al. Arch Endocrinol Metab 2024,;68:1



Treatment of hyperprolactinemia

 Dopamine agonists:

1) Bromocriptine

— Low cost

— Start 1.25 mg at bedtime

— Increase dose after few weeks

— Usual dose: 2.5-5 mg bid (can go to 7.5 mg bid)
— Taken after breakfast & after dinner

— Can use intravaginal form

— Change to cabergoline if side effects develop



Treatment of hyperprolactinemia

2) Cabergoline

18t choice
More effective (& less side effects) than bromocriptine
Higher cost
Start by 0.25 or 0.5 mg once/week
(some start 0.5 mg twice/week for macroprolactinoma)
Take at bedtime or with food
Maximum FDA-approved dose is 2 mg/week
If using >2 mg/week, consider cardiac echo to
monitor for valvular disease (every 2-3 years)

enetti-Pinto CL, et al. Arch Endocrinol Metab 2024;68:1



Follow up after treatment
of prolactinoma

* |f normal or near normal prolactin:

— Continue same dose of medication
— |t takes time for gonadal function to normalize

— Assess gonadal function after 6 months

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722



Follow up after treatment
of prolactinoma

Check prolactin every 1-2 months

Assess symptoms

Assess for medication side effects

Increase drug dose according to prolactin level
Advise the patient to stop treatment if she gets

pregnant
Target is symptoms & normal prolactin level
Decreasing the tumor size is NOT the target



Follow up after treatment
of prolactinoma

* |f prolactin is still high :

— Increase dose of medications

— Bromocriptine up to 7.5 mg bid

— Cabergoline: doses higher than 2 mg/week have
been used [1-1.5 mg (2-3 times/week)]

— Continue same dose once prolactin is normal

— Some patients may have no symptoms with mildly
high prolactin. Can keep same dose



Long term follow up of
prolactinoma

* Check prolactin initially every 1-2 months then when
normal or close to normal every 3-6 months
 Repeat MRI depends on clinical picture:
— After 12 months for microadenoma
— After 3-6 months for macroadenoma
— If treatment-resistant prolactinoma, new
symptoms (visual changes, headaches), new-
onset pituitary dysfunction or new increase in
prolactin levels

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722



Can we stop treatment of
hyerprolactinemia?

Treatment is generally for at least 2 years

A trial of stopping treatment:
— After pregnancy
— With menopause

Rate of remission: 20-36%

Better chance of remission if:

— Low dose of cabergoline (0.25-0.5 mg/week)
— Reduction in adenoma size by >50%

— Treatment for >2 years

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722
Benetti-Pinto CL, et al. Arch Endocrinol Metab 2024;68:1



Long term follow up of
prolactinoma

* If prolactin is normal for 1 year & significant
reduction of adenoma (or no adenoma) on MRI:
— Reduce dose of drug
— Check prolactin every 3 months
 If prolactin is normal for 2 years & & significant
reduction of adenoma (or no adenoma) on MRI:
— Reduce the drug then stop and monitor



Prolactinoma:
when to do surgery?

e Intolerance to medical therapy

e Inadequate response to medical therapy (resistance)

e Pituitary apoplexy (hemorrhage with sudden severe
symptoms as visual loss, severe headache) with
neurological deficits

e Rapidly progressive visual loss due to a sellar mass

e Spontaneous or dopamine agonist CSF rhinorrhea

e Debulking of macroprolactinoma if pregnancy is
desired

Pituitary Society guidelines. Nat Rev Endocrinol 2023;19(12):722.



A sellar mass



Evaluation of a sellar mass

When would a sellar mass be discovered?

* With neurologic symptoms (visual disturbance,
diplopia, headache)

* As an incidental finding on MRI or CT scan done
for other reason

* During evaluation of hormonal abnormalities



Causes of a sellar mass

¢ Pituitary adenoma (most common)

e Physiologic enlargement of the pituitary: pregnancy, primary
hypothyroidism, primary hypogonadism

e Benign tumors: craniopharyngioma meningioma

e Malignant tumors: germ cell tumor, CNS lymphoma,
metastatic (mostly from breast and lung cancer).

e Hypophysitis: most commonly in postpartum women

e Others: cyst, abscess, arteriovenous fistula of the cavernous

sinus



Pituitary adenomas

e <1 cm = microadenomas

e >1 cm = macroadenomas

e Adenomas can arise from any type of cell of the
anterior pituitary

e Adenomas can cause increased secretion of the
hormone(s) produced by that cell and/or decreased
secretion of other hormones due to compression of other

cell types



Classification of
pituitary adenomas

e Gonadotroph adenomas: usually present as
non-functioning sellar masses

e Thyrotroph adenomas: may present as clinically
non-functioning sellar masses or hyperthyroidism

e Corticotroph adenomas: usually cause Cushing’s
disease or it may be rarely clinically silent

e Lactotroph adenomas: cause hyperprolactinemia which
leads to hypogonadism in females and males

e Somatotroph adenomas: cause acromegaly or it may be
clinically silent



Evaluation of a sellar mass

Serum prolactin (lactotroph adenomas)

* Insulin-like growth factor-1 (IGF-1) (somatotroph
adenomas)

* Plasma ACTH and 24-hour urinary free cortisol
(corticotroph adenomas)

* If gonadotroph or thyrotroph adenoma is suspected: LH,

FSH, free T4, TSH, alpha subunit
* If the massis 21 cm, do evaluation for hyposecretion



Incidentally discovered pituitary mass
(pituitary incidentaloma)

1) If the massis 21 cm:
e Hormonal work up as described in previous slide
(prolactin, IGF-1, ACTH, 24-hour urinary free cortisol)
e |f gonadotroph or thyrotroph adenoma is suspected:
LH,FSH, free T4, TSH, alpha subunit
2) If the mass is <1 cm:
e |f no clinical features to suggest pituitary abnormalities:
- Only check serum prolactin



Hypopituitarism



Causes of hypopituitarism

e Pituitary infarction (Sheehan’ syndrome)
e Tumors (pituitary or hypothalamus)

o Infiltrative lesions: (hypophysitis, hemochromatosis)

e Surgery for pituitary tumors

e Radiation therapy for CNS & nasopharyngeal malignancies
e Traumatic brain injury

e Infections (TB meningitis, HIV)

e Stroke

e Empty sella

e Genetic mutations



Features of hypopituitarism

e Depends on affected hormone

e Pituitary hormones:
— FSH, LH (gonadal function)
— ACTH (adrenal function)
— TSH (thyroid function)
— Prolactin
— Growth hormone

e Most affected:

— Gonadal & GH
— Then ACTH & TSH
— But not always in this order



Features of hypopituitarism

e | FSH, LH: hypogonadism
— Irregular menses, amenorrhea, infertility, hot flashes,
! energy, | libido

e v ACTH: adrenal insufficiency
e v TSH: hypothyroidism
e | Prolactin:

— Failure to lactate after delivery
e Growth hormone:

— { energy




Diagnosis of hypopituitarism

e LH, FSH:
- If normal menses, no tests needed
- If symptoms: LH, FSH, [E, in women], [testosterone in men]
e ACTH:

- Low or normal

- AM cortisol. If needed, do ACTH stimulation test
o TSH:

- TSH may be low or normal but low Fee T4
e Prolactin: not useful
e GH:

- IGF-1



Treatment of hypopituitarism

1) LH, FSH:
A) Women:
- If no pregnancy desired: estrogen/progestin
- If pregnancy desired: gonadotropins
B) Men:
- If no fertility desired: testosterone

- If fertility desired: gonadotropins



Treatment of hypopituitarism

2) ACTH:

- Glucocorticoids (see under adrenal disorders)
3) TSH:

- Thyroxine

- Follow Free T,

- Keep Free T, in upper half of normal
4) GH:

- Not generally treated



Male Hypogonadism

* Primary (testicular):

— | Testosterone, T FSH/LH

« Secondary (pituitary/hypothalamic):
— J Testosterone, NL or 4 FSH/LH

— Obtain MRI pituitary & hypothalamus



Male hypogonadism

« A decrease in testosterone and/or sperm production
* Primary:

— Disease of the testes

— Low testosterone and/or sperm count

— High FSH and/or LH
- Secondary:

— Disease of the pituitary or hypothalamus

— Low testosterone and/or sperm count
— Normal or low FSH and/or LH

Endocrine Society guideline. J Clin Endocrinol Metab 2018;103:1715.



Causes of male
hypogonadism

Congenital abnormalities (e.g. Klinefelter syndrome)

Infections (e.g. mumps)

Radiation

Drugs (cyclophosphamide, cisplatin, ketoconazole,
Glucocorticoids)

Trauma

Testicular torsion

Autoimmune damage

Chronic systemic ilinesses (cirrhosis, CKD, AIDS)

|diopathic



Causes of male
hypogonadism

Congenital (e.g. Isolated gonadotropin deficiency)
Hyperprolactinemia

Glucocorticoid, GnRH analogs

Critical illness

Chronic systemic illness

Opiates

Diabetes mellitus

Disease of pituitary/hypothalamus:
— Tumors, infiltrative diseases, infections, trauma,
surgery or radiation in the sellar region



Clinical features of
male hypogonadism

Decreased energy

Decreased libido (sexual desire)
Decreased muscle mass
Decreased body hair

Hot flashes

Gynecomastia

Infertility



Acromegaly



Acromegaly facts

Excessive secretion of growth hormone

If it occurs before fusion of the epiphyseal growth plates is
called gigantism (leads to T* height)

Commonest cause: pituitary adenoma

Clinical features are due to high levels of growth hormone

(GH) and insulin-like growth factor-1 (IGF-1)



Clinical features of acromegaly

e Headaches
e Visual disturbances
e Fatigue
e Tissue over-growth:
- Enlarged jaw (macrognathia)
- Enlarged, swollen hands and feet
- Enlarged nose and frontal bones
- Enlarged tongue (Macroglossia)
- Thick skin, skin tags
- Enlarged thyroid, heart, liver, lungs, kidneys

- Enlarged cartilage: arthropathy



Clinical features of acromegaly

Hypertension, left ventricular hypertrophy, cardiomyopathy
Heart failure, valvular heart disease

Sleep apnea

Neuropathy

Diabetes mellitus

Hypogonadism

Colonic polyps, colonic diverticula

Malignancies (colon, stomach, esophagus, melanoma)
Increased mortality



Diagnosis of acromegaly

e High serum insulin-like growth factor (IGF)-1 [> 1.3 times
the upper limit of normal for age] with clinical features of
acromegaly confirm the diagnosis

o |f IGF-1 levels are equivocal, obtain 75- gram oral
glucose tolerance test with serum growth hormone (GH)
before and after 2 hours

- GH levels normally decrease by glucose
- GH >1 mcg/L (or ng/ml) confirms the diagnosis

3) Once biochemical diagnosis is confirmed, obtain MRI

of the pituitary

Acromegaly Consensus Group. Pituitary 2024;27(1):7



Treatment of acromegaly

e Surgery (for pituitary tumor):
- For most patients
e Medical therapy:
- If adenoma does not appear to be fully resectable
- Patients who refuse or are not candidates for surgery
- Persistent disease after surgery (biochemical or radiological)
- Generally using somatostatin analog (octreotide, lanreotide)
- Cabergoline for mild disease
- Pegvisomant (GH receptor antagonist) can be used if no
response to above. (needs monitoring of liver enzymes)

Consensus on acromegaly therapeutic outcomes: an update. Nat Rev Endocrinol 2025;21(11):718



Female reproductive
disorders



Polycystic ovary syndrome (PCOS)

* One of the commonest causes of hirsutism and infertility

1) Diagnosis in adults:

* Rotterdam criteria: (2 out of 3)
1) Menstrual abnormality
2) Signs of hyperandrogenism (clinical or biochemical)
3) Polycystic ovaries on ultrasound
** Exclusion of other disorders that can result in

menstrual abnormality and hyperandrogenism

International PCOS network. Fertil Steril 2018;110:364
Endocrine Society guideline. J Clini Endorinol Metab 2013;98:4565



Features of PCOS

* Menstrual abnormality:
— Oligomenorrhea: less than 9 periods in a year
— Amenorrhea: no periods for 23 consecutive months
— Anovulation: can occur with a normal period

 Hyperandrogenism:
— Clinically: hirsutism, acne, male-pattern hair loss
Or biochemically: mildly high testosterone
« Ovarian appearance on ultrasound:
— Presence of 212 follicles in either ovary measuring
2 to 9 mm in diameter and/or increased ovarian
volume (>10 mL) without a cyst or dominant follicle)




Diagnosis of PCOS
In adolescents

1) Menstrual abnormality
2) Signs of hyperandrogenism (clinical or biochemical)

- Ovarian morphology on ultrasound is NOT used for the

diagnosis

International PCOS network. Fertil Steril 2018;110:364
Endocrine Society guideline. J Clini Endorinol Metab 2013;98:4565



Laboratory evaluation of PCOS

* Total testosterone

 TSH

* Prolactin

e 17-hydroxyprogesterone (to rule out congenital adrenal
hyperplasia)

e Other tests as clinically indicated

** (high LH:FSH ratio is not helpful for diagnosing PCOS)



PCOS associations

Infertility

Obesity

Insulin resistance:

* Prediabetes & type 2 diabetes

Dyslipidemia

Fatty liver

Sleep apnea

Endometrial hyperplasia (& possibly cancer)
Depression, anxiety

During pregnancy: GDM, preterm delivery, pre-eclampsia



Treatment of PCOS

e General measures:

— Weight loss (using lifestyle changes and, if necessary,
medications and bariatric surgery) to improve
hyperandrogenism and insulin resistance

— Hair removal measures (shaving, chemical depilatory agents,

bleaching, waxing, Eflornithine cream, or laser)

— Treatment of acne (same as in patients without PCOS)



Treatment of PCOS

1) Ladies not seeking pregnancy:

Weight loss

Oral contraceptives [combined (estrogen + progestin)]
Metformin

Antiandrogens (spironolactone, cyproterone, finasteride)

Gonadotropin-releasing hormone agonists



Treatment of PCOS

2) Women seeking pregnancy:

* Weight loss

* Letrozole

* Clomiphene

* Metformin

* Gonadotropins

e |n vitro fertilization



Adrenal disorders
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When to suspect
adrenal insufficiency?

Symptoms not explained by other tests

Presence of autoimmune diseases such as:

* Type 1 DM, hypothyroidism, or vitiligo
Acutely ill patients with volume depletion,
hypotension, hyponatremia, hyperkalemia, fever,
abdominal pain

The diagnosis of adrenal insufficiency is usually
delayed



Manifestations of
adrenal insufficiency

Fatigue

Dizziness

Decreased appetite, weight loss

Nausea, vomiting, abdominal pain, diarrhea
Salt craving

Depression, anxiety, psychosis
Amenorrhea

Skin hyperpigmentation

Postural hypotension



Laboratory findings in
adrenal insufficiency

* Hyponatremia

* Hyperkalemia

 Metabolic acidosis

e Anemia

* Eosinophilia
* Hypoglycemia

« Hypercalcemia



Laboratory findings in
adrenal insufficiency

Hyponatremia
Hyperkalemia
Metabolic acidosis
Hypoglycemia
Anemia

Hypercalcemia



Causes of adrenal insufficiency

* Primary
* Disease of the adrenal gland. “Addison’s disease “

e Cortisol and mineralocorticoid deficiency

* Secondary
* Interference with ACTH (pituitary gland)

e Cortisol deficiency
* Tertiary:
* Interference with CRH (hypothalamus)

e Cortisol deficiency



Causes of primary
adrenal insufficiency

 Autoimmune (most common)
* Destructive:
* 1B
* Fungi
e HIV
* Metastasis, sepsis, emboli, infarction

 Hemorrhage (anticoagulation, coagulopathy)



Causes of secondary
adrenal insufficiency

* Part of hypopituitarism

* |solated ACTH deficiency

e Autoimmune

* Traumatic brain injury



Causes of tertiary
adrenal insufficiency

e Sudden withdrawal of high-dose glucocorticoids:

— They decrease CRH
e Cure of hypercortisolism (Cushing's syndrome)

* Hypothalamic lesions: (tumors, sarcoidosis), cranial

radiation



Diagnosis of
adrenal insufficiency

e Check serum cortisol (at 6-9 am)
e Cortisol = 3 ng (83 nmol):
- Highly suggests adrenal insufficiency
- Repeat, if the same = adrenal insufficiency
e Cortisol 218 ug (500 nmol):
- Normal
- No need for ACTH stimulation test
e Cortisol >3 & <18 nug:
- Do ACTH stimulation test



Diagnosis of
adrenal insufficiency

 ACTH (Cosyntropin, Synacthen) stimulation test:

¢ Baseline serum cortisol (no need if done before)

¢ Can be done at any time of the day

¢ Give ACTH 250 micrograms |V or IM

¢ Then check cortisol 30 & 60 minutes after injection
¢ If doing ACTH, do the test in early morning

¢ Look at peak (higher) cortisol level



Interpretation of ACTH
stimulation test

Peak cortisol 218 nug Peak cortisol 14-17.9 pg Peak cortisol <14 g
500 alnlely (390- 499 nmol) (390 nmol)

( N Assay used |sI cor’ilsoltip%mflc Adrenal
(e.g. monoclonal antibody msufflClency

to cortisol)
@nknoer . /

Normal Order DHEAS)_'




Adrenal insufficiency:
primary or secondary?

@easure ACTH (6-9 am)

Low or in the
C ngh ) <Upper half of norma> lower haIf of normal>
Order:
Central adrenal
Prlmary adrenal e Plasma aldosterone ( msufflCIenC >
nsufflc:lency e Plasma renln Y
\ 'Q_ow aldosterone & high renmk




Diagnosis of
adrenal insufficiency

 Plasma aldosterone & renin:

- Low aldosterone and high renin in primary disease

- Normal levels in secondary disease

- DHEAS:

- Low in primary & secondary disease; confirms the

diagnosis
- Use if ACTH stimulation test result is indeterminate



Treatment of adrenal
insufficiency

* All patients (1Y & 2V ) require glucocorticoids:
- Hydrocortisone (15-25 mg/d) divided in 2-3 doses/day

or Cortisone 20-35 mg/day (depends on patient’s weight)
* Hydrocortisone: 10am,5pm or 15am, 5 pm
« Some will feel fatigue at night or morning: give 3 doses

- 10 am, 5 afternoon, 5 evening
- or 15/5/5



Alternative treatment of
adrenal insufficiency

* Prednisone or Prednisolone:
- Dose: 3 to 5 mg/day: 1-2 times/day
- Use if patient is not compliant with multiple daily doses of
hydrocortisone
- Or in those with late-evening or early morning symptoms

that are not relieved by three-times daily hydrocortisone



Monitoring glucocorticoids

treatment for adrenal
insufficiency

* Features of inadequate dose:
— Energy level, fatigue, nausea, weight loss, dizziness,
Impaired sleep, postural hypotension
« Features of high dose:
— Increased weight, increased appetite, puffy face, edema,
hypertension

* Hormonal monitoring is not recommended



Glucocorticoids potency

e 20 mg Hydrocortisone =
¢ 5 mg Prednisone/Prednisolone =
e 4 mg Methylprednisolone =

¢ 0.5 mg Dexamethasone



Mineralocorticoids treatment in
primary adrenal insufficiency

e Patients with aldosterone deficiency (Yaldosterone, Trenin):

- Should received mineralocorticoid replacement

- Fludrocortisone (50 to 100 ug once/day)
e Monitoring:
- Clinical assessment (salt craving, weakness, dizziness,
nausea, postural hypotension, edema)

- Serum electrolytes



Cushing’s syndrome




Clinical features of
Cushing’'s Syndrome

* Weight gain

* Skin infections
* Fatigue

* Mood changes
* Depression

 Decreased libido

e Hirsutism

Nieman LK. Eur J Endocrinol 2015;173:M33



Physical findings In
Cushing's Syndrome

Facial plethora

Moon facies

Supra-calvicular fat pads

Central obesity

Proximal muscle weakness

Wide (> 1 cm), purple or red striae

Spontaneous ecchymoses




Associations with
Cushing’'s Syndrome

Hypertension
Diabetes mellitus
Osteoporosis
Hypogonadism
Poor wound healing

Kidney stones



Causes of Cushing’s syndrome

PITUITARY CUSHING SYNDROME
(Cushing’s disease)

Tumor in
-~ anterior pituitary

ACTH Cortisol

ADRENAL CUSHING SYNDROME

Cortisol Cortisol

Tumor Nodular hyperplasia

ACTH

Cortisol

Lung cancer
(or other
nonendocrine
cancer)

IATROGENIC CUSHING SYNDROME

Cushing syndrome

Steroids

Adrenal
atrophy "«




When to suspect
Cushing’s syndrome?

Clinical features of Cushing's syndrome , especially facial
plethora, proximal myopathy, striae (>1 cm wide and red
or purple), easy bruising

Unusual findings such as osteoporosis or hypertension in
young adults

Unexplained severe features (resistant hypertension,
osteoporosis) at any age

Adrenal incidentaloma

Always take a full history on the use of steroids (oral,
inhalers, local, injections)



Diagnosis of
Cushing’s syndrome

* The following tests have been used (1 or more):
1) 24-hour urinary free cortisol

— Is usually >3-fold the upper limit of normal to suspect
Cushing’s
2) Late-night salivary cortisol

—Different cutoffs depending on the used assay

3) Overnight 1 mg dexamethasone suppression test:
— 1 mg of dexamethasone orally at 11 PM to 12 AM

— Check serum cortisol next day at 8 AM [Normal < 50 nmol
(1.8 mcg)]

Endocrine Society guidelines. J Clin Endocrinol Metab 2008;93:1526



Establishing the cause of
Cushing’s syndrome

| Measure ACTH |

v v v

Suppressed ACTH Intermeaediate ACTH Mormal to high ACTH
=5 pg/mL 5 to 20 pg/mL =20 pg/mL

I
| CRH or desmopressin test |

3

ACTH-independent Mo ACTH + ACTH ACTH-dependent
Cushing"s syndrome ; response responsa L Cushing"s syndrome
[ I
Al:lrgnal F.'Trrl'-'IR l OR l
imaging
CRH or desmopressin stimulation Pituitary MRI
AND -
dexamethasone suppression tests
Adrenal tumor(s)/ Tumor Mo turmor
hyperplasias =6 mm or <6 mm

OR l
Adequate Mixed or —:- - |
| |

suppression [dex) nagative responses
and stimulation

v

| Cushing's dis |: Central Mo cenbral
step-up step-up

v

Ectopic ACTH
secretion

www.uptodate.com IPSS: inferior petrosal sinus sampling



How to taper steroids?

e Prescribing steroids for <4 weeks does not require tapering

Current prednisone dose Dose decrease Time interval
(or equivalent) (or equivalent)
>40 mg 95-10 mg Every week
20-40 mg S5 mg Every week
10-20 mg 2.5 mg Every 1-4 weeks
5-10 mg 1 mg Every 1-4 weeks
5 mg 1 mg Every 4 weeks

¢ hydrocortisone 20 mg = prednisone (or prednisolone) 5 mg = methylprednisolone 4 mg = dexamethasone 0.5 mg

European Society of Endocrinology/Endocrine Society guidelines.



Primary aldosteronism



Features of primary hyperaldosteronism

* Hypertension

— A common cause of secondary HTN

* Hypokalemia

— Not in all patients

* Metabolic alkalosis

* Mild hypernatremia

* Hypomagnesemia

* Muscle weakness

* Higher rate of cardiovascular morbidity & mortality



Causes of primary
hyperaldosteronism

 Bilateral idiopathic hyperaldosteronism (or idiopathic
hyperplasia [IHA] (60-70%)

* Unilateral aldosterone-producing adenoma [APA] (30-
40%)

* Unilateral hyperplasia or primary adrenal hyperplasia

* Familial hyperaldosteronism type |
(glucocorticoid-remediable aldosteronism) [GRA]

* Aldosterone-producing adrenocortical carcinomas,
ectopic aldosterone-secreting tumors



When to test for primary
hyperaldosteronism?

e Resistant hypertension

* When secondary hypertension is suspected
* Hypertension with adrenal incidentaloma

* Hypertension with sleep apnea

* Hypertension and a family history of early-onset

nypertension
* All hypertensive first-degree relatives of patients with
primary aldosteronism

Endocrine Society guideline. J Clin Endocrinol Metab 2016;101:1889



Diagnosis of primary
hyperaldosteronism

1) Screening test:
* Plasma aldosterone concentration (PAC):

— High or normal

— >10 ng/dL (277 pmol/L)
e Plasma renin activity (PRA) or concentration (PRC):

— Low

— [PRA <1 ng/mL/hour] or [PRC < lower limit of normal]
* Ratio ( PAC/PRA) or (PAC/PRC):

— High

— >20

Endocrine Society guideline. J Clin Endocrinol Metab 2016;101:1889



Diagnosis of primary
hyperaldosteronism (2)

2) Confirmatory test:

e Oral sodium loading or saline infusion test
A) Oral sodium loading:

- Sodium normally suppresses aldosterone

- Aldosterone does not suppress in 17 aldosteronism

- 2 grams sodium chloride tablets three times daily x 3 days

- 24-hour urine sodium [should be >200 mEqg (4600 mg) to
document adequate sodium loading]

- 24-hour urine aldosterone >12 mcg (33 nmol) confirms
primary hyperaldosteronism



Diagnosis of primary
hyperaldosteronism (3)

2) Confirmatory test:
B) Saline infusion test :

- Sodium normally suppresses aldosterone

- IV infusion of 2 Liters of isotonic saline over 4 hours
(from 8 AM to 12 PM), ideally while the patient
Is seated

- Plasma aldosterone at end of infusion: > 10 ng/dL
(277 pmol/L) confirms primary aldosteronism



Determining the subtype of
primary aldosteronism

Subtype testing

v

Adrenal CT scan

[
Unilateral hypodense nodule
=1 cm and <2 cm in the setting of
marked primary aldosteronism

Normal, micrenodularity,
bilateral masses, or atypical
unilateral mass (eg, =2 cm)

| |
[ | [ |

Surgery not Surgery Surgery Surgery not
desired desired desired desired
|
[ 1
If =35 years, If <35 years,
consider consider
| AVS |
I
| 1
Mo lateralization Lateralization
with AVS with AVS
¥ ¥ ¥ ¥ ¥
IHA or GRA: il APAIE;F PAH: B Pharmacologic
Pharmacelogic therapy Unilateral laparoscopic therapy
adrenalectomy

AVS: adrenal venous sampling; IHA: idiopathic hyperaldosteronism;
GRA: glucocorticoid-remediable aldosteronism; APA: aldosterone-

www.uptodate.com
producing adenoma; PAH: primary adrenal hyperplasia



pheochromocytoma



Pheochromocytoma

* Pheochromocytomas are catecholamine-secreting
tumors that arise from chromaffin cells of the
adrenal medulla

e Catecholamine-secreting paragangliomas are
tumors that arise from the sympathetic ganglia.
Also called "extra-adrenal pheochromocytomas”

* Occurs in 0.2% of cases of hypertension



Associations with
pheochromocytoma

There are several familial disorders that are associated
with pheochromocytoma

All have autosomal dominant inheritance

Multiple endocrine neoplasia type 2 (MEN2A & MEN2B)
von Hippel-Lindau (VHL) syndrome

Neurofibromatosis type 1 (NF1)



Symptoms of pheochromocytoma

* Triad of: headache, sweating, palpitations

— Most patients do not have all the 3 symptoms

— Headache (up to 90% of symptomatic patients)

— Sweating (up to 60-70% of symptomatic patients)

 Other symptoms may include:

— Palpitations, tremor, pallor, dyspnea, generalized
weakness, panic attack, blurred vision, weight loss,
polyuria, polydipsia, constipation

* Asymptomatic:

— During evaluation of an adrenal incidentaloma or on

screening for familial disorder or family history



Clinical features of
pheochromocytoma

Sustained or paroxysmal hypertension:
— The commonest sign
— But 5 to 15% of patients have normal BP

Paroxysmal elevations in BP during diagnostic
procedures, surgery, or with drugs (such as beta
blockers, tricyclic antidepressants, corticosteroids)
Orthostatic hypotension, papilledema

Insulin resistance, hyperglycemia, leukocytosis



When to suspect
pheochromocytoma?

Headache, sweating & palpitations (with or without HTN)
Hyperadrenergic spells (palpitations, diaphoresis, headache,
tremor, or pallor)

When secondary hypertension is suspected

Resistant hypertension

A familial syndrome (multiple endocrine neoplasia type 2,
neurofibromatosis type 1 or von Hippel-Lindau)

A family history of pheochromocytoma

Adrenal incidentaloma with or without hypertension

71 BP response during anesthesia, surgery, or procedure



Diagnosis of
pheochromocytomas

24-hour urinary fractionated catecholamines (dopamine,
norepinephrine and epinephrine), fractionated
metanephrines (metanephrine , normetanephrine) and
creatinine

This is the usual test done in most centers

Creatinine is done to assure adequate sample

Values are usually are > 2-3 times upper limit of normal

Endocrine Society guideline. J Clin Endocrinol Metab 2014; 99: 1915



Diagnosis of
pheochromocytomas (2)

* Plasma fractionated metanephrines

— |Is helpful when it is normal (high sensitivity)
— But it has a high false positive rate (lower specificity)

— Suggested if there’s high suspicion for pheochromocytoma:
* A family history of pheochromocytoma
* A genetic syndrome ( such as MEN2)
* A past history of resected pheochromocytoma
* An incidentally discovered adrenal mass that has imaging
characteristics consistent with pheochromocytoma



Diagnosis of pheochromocytomas:
Plasma fractionated
metanephrines

* Overnight fast

* Place IV cannula

* Patient stays supine for 20 minutes
 Then draw blood

* The cutoffs to exclude pheochromocytoma:
— Metanephrine <0.3 nmol/L and/or
normetanephrine <0.66 nmol/L



What if results
are indeterminate?

For patients with mildly high results
Repeat testing during symptoms (if they exist)

Obtain (or repeat) plasma fractionated
metanephrines

Or repeat 24-hour urinary fractionated
catecholamines, metanephrines and
creatinine

Re-assess after 6 months



Localization of pheochromocytomas

* This is done only after biochemical confirmation of
pheochromocytoma is achieved

e CT-scan (preferred)

* MRI for:

— Metastatic pheochromocytoma

— For detection of skull base and neck paragangliomas

— Patients with surgical clips that cause artifacts when using CT

— Patients with an allergy to CT contrast

— Patients in whom radiation exposure should be limited (children,
pregnancy)

— Patients with known germline mutations

— Patients with recent excessive radiation exposure



Treatment of pheochromocytomas

e Surgical resection

* Preoperative management:
1) Alpha-adrenergic blockade:
- Phenoxybenzamine, prazosin, terazosin or doxazosin
- Start 1-2 weeks before surgery
- Adjust per BP
2) Beta-adrenergic blockade:
- Start 2-3 days before surgery

- Never start alone (can lead to unopposed alpha-adrenergic
stimulation causing increase in BP)
- Propranolol or metoprolol (adjust per pulse, BP)



Treatment of pheochromocytomas (2)

* Preoperative management:

3) High-sodium diet and fluid intake:

— To reverse catecholamine-induced blood volume
contraction preoperatively

— To prevent severe hypotension after tumor removal

* Post-operative management:

— Monitor blood pressure, heart rate, and blood glucose

* Follow up:

— Lifelong annual biochemical testing to assess for recurrent or
metastatic disease




Calcium disorders



Case 1

e A 55-year-old man follows for hypertension
e No complaints

e Valsartan/Amlodipine, Atorvastatin

e BP is controlled. Normal examination

e Serum cr, K normal, ALT normal

e Serum calcium 2.82 mmol (11.3 mg) [2.12-2.62 (8.5-10.5)]

e How to approach serum calcium?



Causes of hypercalcemia
VITAMIN-TRAP

Vitamin intoxication (D, A) T hyrotoxicosis
| mmobilization Rhabdomyolsis
Thiazide, Theophylline, Tamoxifen, AIDS

Lithium

. o Parathyroidism (11,3")
A ddison’s disease, Acromegaly
Pheochromocytoma

ilk-alkali syndrome "
M y Parenteral nutrition

Inflammation/infection
(TB, sarcoidosis, fungal)

FHH:
N eoplasia (kidney, lung, breast, MM, Familial hypocalc;iuric
esophagus, lymphoma, leukemia..) hypercalcemia




Evaluation of high calcium

* Repeat calcium & check PTH
1) High PTH

— Primary hyperparathyroidism (PHPT)
2) Upper normal or slightly high:

— PHPT (likely)

— FHH (less likely)

3) Low-normal or low:

— Non-parathyroid causes



Approach to hypercalcemia

1) High PTH:
* Mostly caused by a parathyroid adenoma
* Evaluation:
— Serum creatinine, eGFR
— 24-hour urine calcium
— Bone density (including the distal third of the radius)
— Renal ultrasound to detect stones
— Serum 25-OH vitamin D



Approach to hypercalcemia

/ *PTH

High PTH
!

Primary hyperparathyroidism

® Repeat serum calcium (correct for albumin) or ionized calcium

1

Mildly high or high normal PTH

Y

Primary hyperparathyroidism likely

Consider FHH

.

/

24-hour urine calcium
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Ca/Cr Clearance ratio

Cl ratio when 25-OH D >20 ng
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\

"
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v
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Non-PTH medicated

v
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Y

Y

%
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T PTHmp

T 25-OH vitamin D

T1,25-(OH),vit. D

Normal

5

24-hr urine 100-300 mg
(2.5-5 mmol) & Ca/Cr Cl
ratio 0.01-0.02

24-hr urine <100 mg (2.5

mmol) & Ca/Cr Cl ratio <0.01

v I
Primary hyperparathyroidism
or FHH Fi
¥

Consider the following:

e Family screening for FHH

o Monitor calcium & PTH every 6 months

o CaSR sequence for FHH mutation

v
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Y

Granulomatous disease
(TB, sarcoidosis),
lymphoma

.
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B

v

(immobilization, hyperthyroidism,

Consider other causes

adrenal insufficiency,...)

Multtiple
myeloma




Indications for surgery in
primary hyperparathyroidism

e Surgery is recommended if any of the following:

— Serum calcium >0.25 mml (1.0 mg) above upper limit of normal
— Osteoporosis (T score <-2.5 on DXA) at any site

— Vertebral fracture (by radiograph, CT, MRI, or vertebral fracture assessment)
— eGFR <60 mL/min

— 24-hour urinary calcium [>250 mg/d) in women; >300 mg/d in men]
— Nephrolithiasis or nephrocalcinosis (by radiograph, ultrasound, or CT)

— Age <50 years

5t International workshop. J Bone Miner Res 2022;37(11):2293



Medical management of
primary hyperparathyroidism

* This is offered for patients who refuse surgery or

when surgery is deemed risky
* Itis not recommended to limit dietary calcium intake

e Adequate calcium diet (1000-1200 mg/day) & vitamin D
(serum 25-hydroxyvitamin D >20 ng)

 Cinacalcet:

— PTH, d serum calcium. No effect on bone density

* Bisphosphonate:

— Improves bone density, but no data on fracture

5t International workshop. J Bone Miner Res 2022;37(11):2293



Familial hypocalciuric
hypercalcemia (FHH)

e A genetic condition due to mutations in the calcium-
sensing receptor gene leading to | receptor activity

e Mildly high calcium with normal or mildly high PTH

e No symptoms, young (<30 y), family history of T Ca**

e ow urine Calcium:

- Calculate calcium-creatinine clearance (Ca/Cr CI) ratio

[24-hour urine Ca x serum Cr] + [serum Ca x 24-hour urine Cr]
¢ <0.01 with 24-hour urine <100 mg = highly likely FHH



Case 2

e A G65-year-old woman presents with nausea, vomiting
and confusion for 3 days

e Past history: DM, HTN

e Metformin, Lisinopril, Statin

e BP 110/66, pulse 112/min, normal temperature,
confused, systematic examination is normal

e Hb 9.2, creatinine 186 umol (2.1 mg), sodium 134,
potassium 4 mEq, calcium 3.24 mmol (13.0 mg)

e How would you approach?



Approach to severe
hypercalcemia

« Severe hypercalcemia:

— Severe symptoms

— Very high serum calcium [usually >3.49 mmol (14 mg)]
— Commonly due to non-parathyroid cause

— Malignancy is the most common cause
* Check PTH:

— High normal or high = primary hyperparathyroidism

— Low normal or low = Non-PTH causes



Determining the cause of
severe hypercalcemia

* Malignancy can be clear clinically
— Lung, breast, kidney, head & neck cancers, bone metastasis
— Multiple myeloma

* PTHrp is high in malignancy (order if diagnosis is not clear)
* |If no malignancy, look for other causes

« 1,25-(OH), vitamin D is high in granulomas (TB, sarcoidosis),
lymphoma

« 25-(OH) vitamin D is high with vitamin D intoxication

* If suspecting multiple myeloma, do SPEP & UPEP



Management of
severe hypercalcemia

1) IV Hydration:

e Patients are dehydrated

e |V normal saline

o Rate of |IVF depends on patient’s age, presence of
cardiac or kidney disease

e If no evidence of edema, start 200 to 300 mL/hour

e Adjust rate to maintain urine output at 100-150 mL/hour

e Diuretics are not recommended



Management of
severe hypercalcemia

2) Calcitonin:

e T Renal calcium excretion and { bone resorption

e M or subcutaneous

e Nasal administration is not effective for hypercalcemia
e Starting dose: 4 units/kg every 8 hours

e For 24-48 hours

e No response after 48 hours (tachyphylaxis)

e Lowers serum calcium by 0.25-0.5 mmol (1 to 2 mg)



Management of
severe hypercalcemia

3) Bisphosphonate:

e Usually the preferred agents

o Effect takes 2-4 days

e Given on presentation (with IVF and calcitonin)

e |\V Zoledronic acid

e If not available, use Ibandronate or pamidronate (less effective)

4) Denosumab:

e Use if severely low cr (eGFR<30) or if hypercalcemia
IS not responsive to Bisphosphonate

e Some centers use it as 1t option

5) Dialysis



Case 3

e A 45-year-old woman presents with muscle pain &
cramps, numbness over the hands for 3 months

e Thyroid surgery for “overactive thyroid” 6 months ago

e Thyroxine 100 mcg qd

e Normal BP, neck scar, thyroid is not palpable

e TSH 2.3, Serum cr, K normal, ALT normal

e Serum calcium 1.62 mmol (6.5 mg) [2.12-2.62 (8.5-10.5)]

e How would you approach serum calcium?



Approach to hypocalcemia

1) Repeat test
2) Check serum albumin

- Correct calcium if albumin is low

- Some labs do the correction. There are calculators
3) Can check ionized calcium, but expensive

4) Check PTH
5) Creatinine, phosphorus, magnesium, 25-OH vitamin D



Causes of hypocalcemia

e Post-surgical (thyroid, parathyroid surgery)
e Autoimmune hypoparathyroidism
— Can be isolated
— Or with chronic mucocutaneous candidiasis + adrenal
insufficiency (polyglandular syndrome type 1)
¢ Vitamin D deficiency
e Pseudohypoparathyroidism (PTH resistance)
e Acute or chronic kidney disease
e Acute pancreatitis
e Tumor lysis syndrome
e Hypomagnesemia, hyperphosphatemia
e Acute iliness, burns, sepsis



Manifestations of hypocalcemia

Perioral numbness

Paresthesia of hands and feet

Muscle cramps & pains

Carpopedal spasm

Laryngospasm

Seizures (focal or generalized)

Fatigue, irritability, anxiety, depression
Some patients have no symptoms



Physical examination

* Trousseau's sign:

induction of carpal spasm by inflation
of a sphygmomanometer above
systolic blood pressure for 3 minutes

* Chvostek's sign:
contraction of the ipsilateral facial
muscles elicited by tapping the facial
nerve just anterior to the ear
(may occur in normal persons)




Work up of hypocalcemia

* PTH, creatinine, 25-OH vitamin D, magnhesium,
phosphorus

@C | PTH % (T PJH)

61:0 4, normal M9 G Mg, normal POD /o Vitamin D deficiency ( PO}
- - - e CKD (¥ PO,, T Cr)

e Pseudohypoparathyroidism

@ypoparathyroidisn) @ypomagenesemia \(T PO,) /




Evaluation of hypocalcemia

PTH Phosphorus Magnesium  25-OHvitD  creatinine
Hypoparathyroidism \ T Normal Normal Normal
Pseudohypoparathyroidism 0 T Normal Normal Normal
Hypomagnesemia Normal Normal J Normal Normal
or \L
Vitamin D deficiency 0 d or normal Normal J Normal
Chronic kidney disease T T Normal or T Normal T




Treatment of hypocalcemia

¢ Emergency management (IV calcium) if:
e Acute symptoms (carpopedal spasm, laryngospasm,
bronchospasm, seizures) or
e Serum calcium <7 mg

e |V 1 gram calcium gluconate (10 ml, 10%) in 50 mL
5% dextrose or normal saline) over 10 minutes
e Can be repeated after 30-60 minutes
e Followed by |V infusion:
- 10 ampules of calcium gluconate in 1 liter D5 or NS
at rate of 50 ml/hour (can T to 100 ml/hour)
e Monitor serum calcium every 6 hours
e Treat underlying cause (hypoMg, vit D deficiency,...)



Treatment of hypocalcemia

¢ Further treatment:
e Start oral calcium

e Oral elemental calcium 1-2 grams/day
— Ca carbonate = 40% elemental calcium (1250 mg = 500 mg)

— Ca citrate = 21% elemental calcium
— Ca lactate = 13%

e |f there is hypoparathyroidism:

¢ Vitamin D forms:
— Calcitriol 0.25 to 2 mcg /day (higher doses can be used)
— Or Alfacalcidiol 0.25 to 2 mcg/day (may need T)

e Target calcium (in hypoparathyroidism):
- Low normal [8 to 8.5 m(]



Osteoporosis



Osteoporosis

e Low bone mass
 Microarchitectural

disruption

aPs e
..\'.l‘A'“

Healthy bone Osteoporosis

« Skeletal fragility

* This causes | bone strength & 1 risk of fracture



Clinical manifestations
of osteoporosis

* No symptoms until there is a fracture

* Vertebral fracture
— Commonest manifestation of osteoporosis
— Mostly asymptomatic
— Found incidentally on imaging
— May present as height loss or kyphosis
— Pain if acute presentation
* Other fractures:
— Hip fractures
— Distal radius fractures (Colles fractures)



Risk factors for osteoporosis

e \\Women = 65 years, men = 70 years

e Previous fracture

e History of falls

e Parental history of hip fracture

e Cigarette smoking

e Excessive alcohol use

e Low body weight (<58 kg)

e L ong term glucocorticoid use (= 5 mg prednisone for 23 months)
e Conditions contributing to osteoporosis (next slide)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Who to screen for
osteoporosis?

e \Women = 65 years, men = 70 years

e Age = 50 years with any fracture (even if traumatic except

fingers, toes, and skull)
e Age = 50 years with risk factor(s):

— Conditions contributing to osteoporosis (previous slide)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Measurement of bone
mineral density (BMD)

By Dual-energy X-ray
Absorptiometry (DXA) scan



Interpretation of DXA
scan results

e Usually involves the lumbar spine and one hip
¢ Information provided:

¢ Area (cm?)

¢ Bone mineral content [BMC] (g)

¢ Bone mineral density (g/cm?)

¢ [ score

¢ Z score



T-score & Z-score
(1 \(z-score

-SCOTe€

e Bone density compared

e Bone density compared

to same age person

to young normal person

e Used for premenopausal

e Used for postmenopausal women & men < 50y

kwomen &men>50y / Q in secondary osteoporo?




T-score interpretation

Normal

Osteopema

-

-1

-3




Diagnosis of osteoporosis

e Any of the following
1) Fragility fracture:
- Spontaneously or from minor trauma
(such as a fall from a standing height)
- Usually at spine, hip, distal radius, humerus, rib, or wrist
- Even if bone mineral density is normal

2) T score < -2.5 on DXA scan (with or without
fractures)
3) Osteopenia with high risk FRAX score (10-year
risk of hip fracture 23.0% OR 10-year risk of major
osteoporotic fracture 220%)

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Evaluation of osteoporosis

e History and examination
e Medical history (illnesses, medications)
o Lifestyle (diet, exercise, smoking, alcohol)
e Home conditions (independence, falls)
e Previous fractures
e Back pain
e Height loss

e Fracture risk assessment



Evaluation of osteoporosis

e Laboratory evaluation
e Complete blood count
e Biochemistry (electrolytes, calcium, phosphorous,
albumin), liver function tests
e 25-hydroxyvitamin D
e PTH
o Testosterone, LH, FSH (men)
e Further investigations depending on the case

Bone Health & Osteoporosis Foundation guidelines. Osteoporos Int 2022;33(10):2049



Causes of secondary
osteoporosis

e Endocrine disorders (hyperparathyroidism, hyperthyroidism,
hypogonadism, Cushing’s syndrome, DM)

e Gl disorders (celiac disease, IBD, chronic liver disease)

e Nutritional disorders (vitamin D deficiency, parenteral nutrition)

e Medications (glucocorticoids, cyclosporine, heparin, phenytoin,

phenobarbital, GhnRH agonists & antagonists)
e Rheumatoid arthritis
e Multiple myeloma, leukemia, lymphoma, sickle cell disease

e Organ transplantation (kidney, liver, bone marrow, lung, heart)



When to consider drug
therapy for low bone mass?

¢ Postmenopausal women or men 2 50 years with
any of the following:
1) History of fragility fracture
2) Osteoporosis on DXA scan
3) High fracture risk:

- Using FRAX tool

- A 10-year probability of hip fracture 23.0%

OR
A 10-year probability of major osteoporotic fracture 220%

Bone Health & Osteoporosis Foundation guidelines. Oste