[image: DCOM_shield_blue_outline]A 45 yo woman with chronic renal disease has bone disease with features of both osteomalacia and osteitis fibrosa cystic.  Which of the following laboratory results profiles would be expected from the serum of this patient?
	
	Calcium
	Phosphate
	PTH

	A
	↓
	↓
	↑

	B
	↓
	↑
	↓

	C
	↓
	↑
	↑

	D
	↑
	↓
	↑

	E
	↑
	↑
	↑
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A 34 yo female is brought to the emergency room with severe muscle cramps and carpopedal spasms.  The patient is noted to be extremely irritable and is complaining of tingling around the mouth and in the hands and feet.  A few hours later, laboratory examination reveals sodium 140 mEq/L, potassium 4.2 mEq/L, chloride 101 mEq/L, calcium 6.4 mg/dL, phosphate 5.1 mg/dL, magnesium 2.4 (normal 1.-3.8 mg/dL), and alkaline phosphatase 67 U/L.  A CT scan of the head shows basal ganglia calcifications. Porlonged QT intervals and T-wave abnormalities are noted on electrocardiogram.  The history is pertinent for a thyroidectomy 2 months prior to admission.  Which of the following conclusions is most consistent with these data?
A. An increase in dietary vitamin D is warranted
B. Hepatocytes have a los 25-hydroxylase activity
C. Intestinal cells are under expressing calcium transporter gene
D. Isolated cells from the kidney have high 1-hydroxylase activity
E. The levels of 1,25-dihydroxy vitamin D are normal
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A 42 year old man claims to have gained 60 pounds over the past year.  Physical examination reveals a 280 pound, 5’ 11” male with central obesity.  There is also fat accumulation in the interscapular area.  There are prominent vertical purple striae on the abdomen.  Fasting blood glucose is in the high normal range.  Plasma levels of ACTH and cortisol are both increased compared to normal. An overnight high-dose dexamethasone test produces 75% suppression of cortisol levels


Micturate and Educate
A. 


Questions taken from Kaplan Q bank		Comments: Amber.Halverson@lmunet.edu
B. Addison’s disease
C. An ectopic ACTH-secreting tumor
D. Conn’s syndrome
E.  Cushing’s disease
F.  Primary hypercortisolism
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A patient complains of excessive thirst and urination.  Laboratory tests show that serum osmolarity is 310 mOsM/L and urine osmolarity is 90 mOsm/L.  Plasma glucose is normal.  Water deprivation (12 Hours) fails to increase 
urine osmolarity.  Subsequent injection of vasopressin fails to increase urine osmolarity.  Which of the following is the most likely diagnosis?
A. 
B. Diabetes mellitus
C. Nephrogenic diabetes insipidus
D. Neurogenic diabetes insipidus
E. Primary hyperparathyroidism
F. Primary polydipsia
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◊ Intellectual Interlude!

There are claims that the first snowboard was the Snurfer (a portmanteau of snow and surfer), originally designed by Sherman Poppen for his daughter in 1965 in Muskegon, Michigan. (whoo-hoo Michigan!) Poppen’s Snurfer started to be manufactured as a toy the following year. It was essentially a skateboard without wheels, steered by a hand-held rope, and lacked bindings, but had provisions to cause footwear to adhere. During the 1970s and 1980s as snowboarding became more popular, pioneers of the sport came up with new designs for boards and mechanisms that slowly developed into the snowboards and other related equipment that we know today. (wiki)
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‘The correct answer is C. For this question, you should anticipate the answer before
exploring the answer choices, saving yourself valuable time an from the possibilty of being
confused by the simiar answer cholces. Chelce C 15 the profl of secondary
hyperparathyrolaisi as seen In chronic renalfaiure. This occurs when there is parathyroid
hormone (PTH) overproduction due to a nonparatiyroid cause. By far, the most common
cause i choni renal aiure. Renal insufficiency resuts in decreased excreton of
phosphate, causing hyperphosphateria. This elevation inphosphate innibts the
production of 1,25-Giydrorycholecalcierol, which n turn decreasesthe intestinal
reabsorption of caicum, further lowering plasa caicium and stimulating parathyroid
hormone secretion (PTH). Long-standing hyperparathyroidism causes osteltsfiorosa
cystica due to an ncreased osteoclastc reabsorption of calified bone, in an attempt to
normalize calium i plasia; and the decreased vitamin D results n osteomalacia

Choices Aand E correspand to neither hyper- nor hypoparathyroid states.

Choice B s the profile of hypoparathyroicism. You should have quickly eliminated this
choice since the PTH was decreased, and you were Iooking for  profile consistent with
hyperparathyroidism.

Choice D s seen in primary hyperparathyroidism (elevated PTH), which predisposes to
the development of osteiis fibrosa, her bone disease. PTH acts Initiall on osteacytes of
bone tissue (osteocytic osteolysis) and subsequenty on osteaclasts (osteoclastic
resorption) to resord calcium from bone matrix and make it available to the circulation. This
Increases plasma calcium levels. PTH also causes decreased phosphate reabsorptionin
the proximal renal tubule, yielding hypophosphatermia. Hypercalciuria is another sequela of
excess PTH production, which predisposes to the formation of calcium oxalate stones.
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‘The correct answer is C. The patient presents with the classic symptoms of acute.
hypocalcemia secondary to hypoparathyroidism, tsef the resuitof overzealous thyroid
removal by the surgeon causing tamage to the nearby paratfyroid glands, Other classic
findings would have been Trousseau's sign (carpal spas after applcation of a blood
pressure cuff) and Chvostek's sign (facial muscle contraction on tapping in front of the ear)
Serum calcium is low and serum phosphate is high, with normal alkaline phosphatase. The
magnesium s normal, ruling it out 35 a cause of the tetany (and also indirectly ruling out
ehronic alcoholism or renallosses as causes). The calcifications seen on CT scan are a
sign of overmineralization ueto an unfavorable [calciur] x [phosphiate] product Acute
treatmentwith calcium gluconate and, if possitle, 1,25-dinyaroxy vitamin D3
(cholecalciferal)is necessary.

Hypocalcemia normally riggers paratiyroid hormone (PTH) release from the parathyroid
glands. PTH can increase bone resorption by smulating osteociastic actity and can
promote calcium reabsorption at the level of the kidney distal tubule (to the expense of
phosphate), but has no direct effect on intestinal absorption of caicium and phosphate,
‘which are under vitamin D control. However, PTH s requiredito activate 1-hydroxytase in tne.
Kicney, the rate-lmiting step in metabolism of vitamin D3 to s active metabolite,
1,25-dinydroxy-D3. This metabolite helps to raise serum calcium by increasing proxmal
intestinal absorption of calcium. The 1ack of 1,25-Giydroxy-D3 would be expected to
prevent expression of these calciurm transporters. The actve metabolite works in concert
With PTH o increase osteaciastic activity, promote calciur reabsarption inthe Kidney,
oppose the phosphate losses, and, most uniquely, promote calcium and phosphate
intestinal absorption.
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An increase in dietary vitamin O (cholce A) would not be helpful at this time, particularty
since the lack of PTH would preclude the activation of the precursor vitamin to the.

dinyaroxytated metabolte. Rather, oral calcium would be eventually needed on a chronic
basis,

Hepatocytes would not have 3 low 25-hydroxylase activty (choice B) for two reasans.
PTH has no effect on this irst nydroxytation step; and, more generally, tis not a controlled
enzymatic reaction

Isolated cells fromthe kidney do not have high 1-hydroxytase activy (choice D) since
PTH s no longer present to activate this step.

The levels of 1,25-dihydroxy vitamin D (cholce E) would be found to be abnormally low.
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‘The correct answer is D. This patient presents with “Cushingoid® signs and symptors.
ueto hypercortsalism, While the acute effectof cotsol s o produce polysis, patients
withchronical Inreased cortisol levels develop a characteristic cenral obesity and buffalo
hump. The exremiies are often thinec, The mechanism for the retstriution of oc fatis
notknown, but may invoive an Ineraction between cortsol and nsuln. The Weight gainwin
Pypercortsolm usualyresuls from ncreased appette. Cortisol excess causes protein
catabolism, which eads to poor waund healng,decreased connectve tssue, and fragie
Di00d vessels. The combination f thin skin anifragie blood vessels eads to abdorinal
siretch maris (stria) the are characterstcaly puplein color Because o increasedt
gluconeogenesis and decreased peripheral insuin sensiity, blood ghucose may be
Increased. Some patients wih cortisol excess have overt secondary abetes meltus. f he
Pypercortsolm s due to functional tumor n the adrenal cotex (prmary hypercortsolism,
cholce E ), plasina concentration of ACTH shoud be low because of negative feedback
suppression. The patient descrived n the question has ncreased cortsol and ncreasect
ACTH. This could resulffom efther afunctional ACTH-secreting tumorin the pittary
(Cushing's disease) o an ectopic tmor (such as a smal cellcarcinoma of the ung.
cholce B ). One way to dstinguish etween these two possIbiltes is to adminsterhigh
oses of the potent synthetic gucocorticold, dexamethasone. High-dose dexamethasone
should suppress ACTH secretion fom the pitary by at least 50%; secreton rom an
ectopic tumor typically isnot suppressed by dexamethasone.

Agtison's disease (cholce A) Is primary acrenal nsuficiency, and whie plasma ACTH is
increased (producing hyperpigmentation), plasma cortisol and aldosterone are both
decreased (not increased) compared to normal
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Conn's syndrome (¢hoice C) results from hypersecretion of aldosterone by the adrenal
cortex. Some of the clinical manifestations overlap with Cushing's disease: for example,
both may exnibit iypertension. n the case of Con's syndrome, this is dueto excessive
renal sodium and water reansorption due to increased aldosterone levels, In Cushing's
disease, itis due in part tothe mineralocorticoic-ke effects of high plasia cortisol
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‘The correct answer is B. Nephrogenic diabetes Insipidus resuls in excessive excretion of
free water in the urine because of an inabilty Of the Kney to respondto vasopressin
(antigiuretic hormone). It can occur in association with certain renal diseases that prevent
the normal formation of the medullary concentration gradlent. I this case, the kianey is
unable to produce a concentrated urine. Congenital nephrogenic diabetes insipidus could
e due to a defect in the renal V2 receptor, Gs protein, or other steps in the normal
formation of cyclic AMP. Plasma levels of vasopressin are usually increased because of the
hyperosmolarity of the serum. Water deprivation willfail to increase urine osmolarty in both
neurogenic and nepnrogenic diabetes nsipicus. However, subsequent injection of
‘vasopressin wil concentrate the urine in the case of neurogenic diabetes nsipicus (choice.
). but notin nephrogenic diabetes insipidus. Certain drugs (e.g.,lthium) can also produce
simiar symptoms.

Diabetes melitus (choice A) causes polyuria because of an osmotic diuresis dueto
glucosuria. This sort of diuresis does nOtINVoIve the 10ss of much free water and the urine.
‘osmolarity tends toward that of the plasma (not 90 mOSMYL, as In the patient above).
Furthermore, plasma glucose is normal n this patient, making diabetes meltus uniikely

‘Some patients with primary hyperparathyrolism (cholee D) complain of increased
urination. This is due to an osmotic diuresis, produced in this case by hypercaiciuria. When
serum levels of calcium exceed 12 mg/dL_ the kidney's abilty to reabsorb fitered caicium is
overwhelmed and hypercalciuria ensues.
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Primary polydipsia (choice E) is a psychological disorder characterized by excessive
water drinking. Itoo prodces polyuria, butthe excretion of free water is appropriate
These patients typically present with decreased serum osmolarty (due to the diutional
effect of the ingested water). Furthermore, water deprivation should produce a
concentrated urine. Itis helpful to remember that the water deprivation test can distinguish
between primary polycipsia and diabetes insipidus, but it cannot distinguish between
neurogenic and nephrogentc diabetes insipidus.




