


Cabergoline preferred in medical Rx of hyperprolactinemia due to better side effect profile. High dose 
cabergoline is associated with valvular heart disease in Parkinson's disease



Acromegaly 
 
Dx- Serum IGF-1 and serum GH after oral glucose load. Elevated serum IGF-1 and failure of 
supression of serum GH after oral glucose load confirm the diagnosis of acromegaly



Mx - Transsphenoidal surgery. If IGF-1 concentration remains high, long standing somatostatin 
analogues (also used if IGF-1 increases following improvement after surgery). If long standing 
somatostatin analogue with or without cabergoline fails to improve Sx, pegvisomant (GH receptor 
antagonist) is used (alone or in combination with somatostain analogue). If surgery, medical Rx fail, 
radiotherapy or repeat surgery may be performed.





Hypopituitarism 
 

Pituitary apoplexy - sudden hemorrhage into the pituitary gland (usually associated with pituitary 1.
adenoma). Presents with sudden onset of severe headache, diplopia (due to compression of the 
occulomotor nerve) and hypopituitarism (sudden onset of ACTH and cortisol deficiency leading 
to life threatening hypotension). Acute symptoms and imaging evidence of pituitary mass 
confirms the diagnosis. Surgical decompression is performed in severe/progressive visual or 
neurologic impairment (hypopituitarism may improve after surgery). Improvement without surgery 
may occur gradually over weeks to months with resorption of the blood in pituitary. 

Sheehan syndrome/postpartum pituitary infarction - seen after postpartum hemorrhage following 2.
delivery (if PPH is severe enough to cause hypotension or require multiple units of blood 
transfusions). If hypopituitarism is severe, may present within weeks of delivery with lethargy, 
anorexia, weight loss and inability to breast feed.

Lymphocytic hypophysitis - usually autoimmune, typically seen in late pregnancy or postpartum 3.
women. Associated with lymphocytic infiltration of pituitary leading to enlargement followed by 
destruction of pituitary cells. MRI shows pituitary mass (mimics adenoma) and diffuse/
homogenous enhancement of the pituitary. May cause pituitary atrophy and progressive fibrosis. 
Rx with high dose pulsed glucorticoids may be beneficial.  






Hypercalcemia




Milk alkali syndrome - Due to consumption of milk or more commonly due to use of calcium 1.
bicarbonate for the treatment of osteoporosis and dyspepsia. Milk alkali syndrome is 
characterized by a triad of hypercalcemia, metabolic alkalosis and renal insufficiency. Metabolic 
alkalosis augments hypercalcemia by increasing calcium absorption in DCT. Renal insufficiency is 
2/2 hypercalcemia causing vasospasm of the afferent arteriole and calcium nephrolithiasis. 

Hypercalcemia of malignancy - most common cause of hypercalcemia in hospitalized patients. 2.
Pheochromocytoma associated with PTHrP. Activated mononuclear cells (particularly 
macrophages) having 1 alpha hydroxylase activity leading to increased conversion of calcidiol to 
calcitriol in lymphoma. Osteolytic metastasis leads to local production of cytokines, particularly 
IL-1 and TNF-alpha which convert immature osteoclasts to mature osteoclasts. Hypercalcemia of 
malignancy is associated with much high serum calcium (compared to hyperparathyroidism 
which has much lower levels of serum calcium)

Hyperparathyroidism - Primary : parathyroid adenoma. Secondary : usually associated with 3.
normal or low levels of calcium 2/2 hyperphosphatemia. In severe CKD associated with 



adynamic bone disease, hypercalcemia can be present. Hypercalcemia 2/2 adynamic bone 
disease (with markedly reduced bone turnover) occurs in patients with CKD following treatment 
with phosphate binders (for elevated phosphate) like calcium carbonate or calcium acetate. 
Tertiary : 2/2 autonomous PTH production following prolonged secondary hyperparathyroidism 
2/2 CKD and parathyroid hyperplasia

Drugs - Lithium, thiazide diuretics, theophylline 
4.
Prolonged immobilization, Paget disease of bone, thyrotoxicosis lead to increased bone 5.
resorption and hypercalcemia 

Hypervitaminosis D - increased bone resorption and intestinal calcium absorption
6.
Familial hypocalciuric hypercalcemia - due to inactivating mutation in the calcium sensing 7.
receptor (CaSR) found in DCT and parathyroid gland. Loss of normal feedback inhibition of PTH 
in response to elevated calcium. Higher than normal calcium levels are required to suppress PTH. 
Autosomal dominant disorder associated with low urine and high serum calcium with normal to 
high PTH. 






Hypocalcemia



Every 1 g/dl decrease in serum albumin below 4 g/dl, decreases the serum calcium by 0.8 mg/dl 
(ionized calcium remains unchanged). Therefore, hypoalbuminemia (2/2 volume overload, 
malnutrition, nephrotic syndrome, cirrhosis, chronic illness) is associated with a low total serum 
calcium concentration (psuedohypocalcemia). Albumin-Calcium binding is also altered by changes in 
blood pH. Acidosis decreases albumin-calcium binding leading to hypercalcemia whereas alkalosis 
increases albumin-calcium binding leading to hypocalcemia. 



Serum ionized or free calcium concentration regulates the secretion of PTH by interaction with the 
CaSR on the chief cells of the parathyroid gland. Increase in serum ionized calcium is sensed by the 
CaSR which lowers the PTH secretion within minutes. Conversely, drop in serum ionized calcium is 
sensed by the CaSR which increased the PTH secretion within minutes. CaSR in the kidney also play 
an important role in normal calcium homeostasis (increase in ionized calcium leads to decreased 
calcium absorption in the DCT and increased calcium excretion). 



Causes: 




Hypomagnesemia - Magnesium is necessary for normal PTH secretion from parathyroid gland 1.
and normal action on PTH on osteoclasts. Hypomagnesemia leads to resistance to the actions of 
PTH and reduced PTH release leading to hypocalcemia. Supplmentation of calcium alone will not 
correct hypocalcemia. Malabsorption, chronic alcoholism and cisplatin therapy are the most 
common causes of hypomagnesemia.

Autosomal dominant hypocalcemia - result of activating mutations in the CaSR. 
2.
Hypoparathyroidism - post-surgical, hungry bone syndrome, autoimmune. Associated with low 3.
PTH, low calcium and high phosphate

Vitamin D deficiency - 2/2 malnutrition, malabsorption, CKD (inadequate production of calcitriol). 4.
Vitamin D deficiency 2/2 CKD is associated with high phoshorus, low calcium and high PTH 
(secondary hyperparathyroidism) 

Hyperphosphatemia - due to CKD or acute renal failure with increased oral phosphorus load; 5.
tumor lysis syndrome, rhabdomyolosis - increased vascular or soft tissue deposition of calcium 
salts 

Acute pancreatitis 
6.
Drugs - foscarnet, bisphosphonates, denosumab, massive blood transfusions or plasmapheresis 7.
(calcium binds to citrate or EDTA in blood products) 

Pseudohypoparathyroidsim - end organ (bone and kidney) resistance to the action of PTH 8.



(unresponsiveness to PTH). Associated with high phosphorus, low calcium and high PTH









Diabetes mellitus



Type I DM 


Type IA diabetes results from autoimmune destruction of beta islet cells of pancreas in a genetically 
susceptible individual resulting in absolute insulin deficiency. Genetic markers for type IA DM can be 
detected first, followed by immune markers after the onset of the autoimmune process following 
environmental trigger, metabolic markers of the disease are then detectable before the onset 
ultimately of symptomatic hyperglycemia (loss of sufficient beta cell mass required prior to the onset 
of symptoms). Type IA DM is associated with the pressence of pancreatic autoantibodies including 
islet cell autoantibodies (ICA); antibodies against glutamic acid decarboxylase, insulin, zinc 
transporter 8 (ZnT8) and insulinoma antibody 2 (IA-2). Beta cell destruction in the absence of 
autoimmunity and detectable pancreatic autoantibodies is classified as idiopathic or type IB DM. 



Sx- chronic hyperglycemia leading to polyuria, polydypsia, dehydration and weight loss. When serum 
glucose concentration increases above 180 mg/dl and exceeds the proximal tubular re-absorptive 
capacity, it is excreted in the urine. Glycosuria leads to osmotic diuresis resulting in polyuria and 
hypovolemia. It may present with nocturia, daytime incontinence after attaining bladder control, 
bedwetting and increased frequency of wet/heavy diapers in children.



DKA - insulin deficiency (promoted by glucagon excess) leads to - 1. increased fat and muscle 
breakdown (increased lipolysis and proteolysis - increased free fatty acids which increase the 
production of ketone bodies, beta hydroxybutarate and acetoacetate via acetyl coA; increased amino 
acids are utilized in gluconeogenesis), 2. Hyperglycemia (increased gluconeogenesis, glycogenolysis 
and decreased peripheral glucose uptake) 3. Hyperkalemia (insulin pumps potassium into the cell; 
acidosis augments hyperkalemia due to transcellular shifts) 4. Increased production of ketone bodies 
- ketonemia (anion gap metabolic acidosis) and ketourina (augments osmotic diuresis). Precipitating 
factors - infection, irregular/insufficient insulin, emotional stress. Mx - Fluid repletion with isotonic 
crystalloid solution at 10 ml/kg in the first hour (repeat the regimen if effective circulatory volume 
remains compromised), replace potassium along with IV fluids if the patient is normokalemic (total 
body potassium defecit despite hyperkalemia due to urinary losses) and then start continous 
intravenous infusion of 0.1 units/kg/hr of regular insulin (insulin bolus should NOT be given). 5% 
dextrose should be added to IV fluids when the blood glucose level drops to 250 to 300 mg/dl. 
Complications - cardiac arrythmias (2/2 hypo or hyperkalemia), heart failure, life threatening 
mucormycosis (infection with Rhizopus) and cerebral edema (exact cause not known. Cerebral 
edema typically occurs within 4-12 hours of therapy for DKA and is thought to result from osmotic 
shifts secondary to aggressive fluid and insulin replacement - fluid and insulin replacement lead to 
decrease in ECF osmolality promoting cerebral edema.)

 

Long term Rx - insulin replacement. Long acting insulin (basal glucose control) used in combination 
with rapid acting (ultra short acting) insulin before meals (control of postprandial hyperglycemia). 
Long acting insulins - glargine, detemir

Rapid acting insulins - lispro, aspart, glulisine


















Type II DM



Type II DM is characterized by hyperglycemia, insulin resistance and relative insulin deficiency. 
Obesity induces insulin resistance in type II DM. 



Hyperosmolar hyperglycemic coma (HHS) - typically occurs in elderly type 2 diabetics in nursing 
homes with decreased access to water. Associated with marked hyperglycemia (blood glucose levels 
above 600 mg/dl) leading dehydration from osmotic diuresis with little or no ketonemia (some 
amount of insulin present to prevent lipolysis) and serum hyperosmolality (above 330 mosm/kg). Rx 
similar to DKA 



Dx work up for DKA or HHS - serum glucose, electrolytes, BUN and Cr, urinalysis and urine ketones, 
plasma ketones, CBC with differential, ABG (if low bicarbonate), EKG (myocardial ischemia/infarction 
can precipitate DKA or HHS) 



Long term Rx - 1. Dietary modification and excercise 

2. Oral hypoglycemic agents - Metformin is first line agent (inhibits hepatic gluconeogenesis and 
increased peripheral insulin sensitivity). Adverse effects - GI upset (nausea, vomiting, diarrhea and 
cramps. Start with low dose and increase). Lactic acidosis (rare; metformin contraindicated in renal 
insufficiency). 

Oral sulfonylureas may be used alone or in combination with metformin (close K+ channels in beta 
cells - depolarization - opening of voltage gated Ca+2 channels - calcium influx and insulin release). 
Include chlorpropamide and tolbutamide (first generation); glyburide, glipizide and glimeperide 
(second generation). All are renally excreted except tolbutamide (and therefore contraindicated in 
renal insufficiency). Adverse effects - weight gain, hypoglycemia 

Glitazones (pioglitazone and rosiglitazone) - may be used in patients with renal impairement. Activate 
PPAR-gamma and improve insulin sensitivity. Adverse effects - edema (precipitate CHF), weight gain, 
risk of fractures 

Incretin analogues (exenatide and liraglutide) - GLP-1 full agonists - decrease glucagon release and 
increased insulin release, delay gastric emptying 

3. Insulin may be started if oral agents fail to control blood glucose 



Honeymoon or remission phase - seen in type I DM due to functional beta cells after Dx of DM. 
Decreased exogenous insulin needs and frequent episodes of hypoglycemia 2/2 endogenous insulin 
production. Reduce exogenous insulin till the patient develops frank DM (increasing blood glucose, 
A1C) 

Dawn phenomenon - between 2 AM and 8 AM - 2/2 increased nocturnal GH secretion and 
hypoinsulinemia leading to nocturnal and morning hyperglycemia - increase exogenous insulin 

Somyogi hypothesis - nocturnal hypoglycemia 2/2 hyperinsulinemia was thought to be responsible 
for rebound morning hyperglycemia - has been now discredited



Hypoglycemia with diabetes - low blood glucose concentration with or without symptoms/signs

Hypoglycemia without diabetes - whipple's triad: signs and symptoms of hypoglycemia (tremor, 
irritability, weakness, palpitations, dizziness, anxiety, confusion, seizures, increased perspiration) + 
low blood glucose concentration in the setting of signs and sx + resolution of signs and sx after 
raising the plasma glucose concentration



Postprandial or reactive hypoglycemia - descriptive term- hypoglycemia after meals 

Postprandial syndrome - sympathoadrenal symptoms suggestive of hypoglycemia (tremor, anxiety, 



sweating, palpitations) in the pressence of normal blood glucose concentration suggests low 
possibility of hypoglycemic disorder







Cushing syndrome



Hypercortisolism - central or centripetal obesity, supraclavicular fat pads, buffalo hump or 
dorsocervical fat pad, moon facies, proximal muscle weakness, skin atrophy, purple striae, easy 
bruising, glucose intolerance, hypertension, hypokalemia, osteoporosis/osteonecrosis, psychosis/
depression/behavioral abnormalities, acne, oligomenorrhea or amenorrhea, hirsutism



Dx of hypercortisolism/cushing syndrome - with high index of clinical suspicion (multiple signs and 
symptoms of CS) do two of the following initial/first-line tests : late night salivary cortisol (on 2 
occasions), 24 hour urine free cortisol excretion(on 2 occasions), and low dose dexamethasone 
supression test (1mg) 



The low-dose dexamethasone test should not be used as the sole criterion for the diagnosis of CS. 
At least one additional test should be done to establish or exclude the diagnosis. The diagnosis of 
CS is established when at least two different first-line tests are unequivocally abnormal and 
physiologic hypercortisolism has been excluded



Once the Dx of cushing syndrome is made, cause has to be established. Cushing syndrome can be 
ACTH-independent (high cortisol, low ACTH) 2/2 adrenal causes (adrenal adenoma, micronodular/
macronodular adrenal hyperplasia and adrenal carcinoma) (OR) ACTH-dependent (high ACTH and 
high cortisol) 2/2 either pituitary corticotroph adenoma (Cushing's disease) or ectopic ACTH from 
small cell lung cancer. First step to evaluate the cause is to measure  plasma ACTH level. ACTH level 
is measured ideally between 11 PM and midnight (can be done on the blood samples taken for late 
night cortisol or low dose dexamethasone supression tests) 1. Low ACTH (<5pg/ml) is consistent 
with ACTH-independent disease - thin section CT scan of adrenal glands is the next step in 
evaluation 2. Normal or high ACTH (>20pg/ml) is consistent with ACTH-dependent disease. Next 
step is to  either do a pituitary MRI or high dose dexamethasone supression test + CRH stimulation 
test. If pituitary MRI reveals a mass >6 mm (then do high dose DST + CRH stimulation test) and there 
is supression with high dose dexamethasone + increased ACTH release with CRH stimulation, Dx of 
Cushing's disease is made. If pituitary MRI is inconclusive or reveals a lesion <6 mm or high dose 
dexamethasone test/CRH stimulation test are negative/mixed, inferior pertrosal sinus sampling is 
performed. Increased central to peripheral ACTH gradient in both inferior petrosal venous blood 
(drains pituitary gland) confirms the diagnosis of Cushing's disease while absence of central to 
peripheral ACTH gradient confirms the diagnosis of ectopic ACTH from small cell lung cancer 3. 
Intermediate ACTH level (5-20 pg/ml) is followed by CRH stimulation test. Increase in ACTH suggests 
Cushing's disease. Patients with ectopic ACTH tumors do not respond to CRH stimulation as 
pituitary ACTH secretion is supressed.


















































