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Question 1
(B)

· Benign elevations in serum ALP up to 400U/L can be seen in the third trimester of pregnancy. 

· Elevated cortisol levels up to 3x normal can be seen in pregnancy cf non pregnant  level

· Generally oestrogen stimiulates prolactin secretion and progesterone inhibits it; the net result is a slow rise in concentration throughout pregnancy. The effect of withdrawal of progesterone is a massive release of prolactin and initiation of lactogenesis.

· Iron binding capacity reflects the iron transport protein transferrin, a globulin in the beta band on electrophoresis. Transferrin (and IBC) are elevated by iron deficiency, oestrogens and oral contraceptives and pregnancy

Thyroid physiology in Pregnancy
· Increased renal loss of iodide by 12 weeks

· Decreased plasma iodide

· Increased thyroid size due to relative iodide deficiency and hCG stimulation

· Oestrogen stimlates production of thyroxine binding globulin (TBG)

· Increased total T4 and T3

· Decreasd T3 resin uptake (measure of TBG)

· Unchanged free thyroxine index or adjusted T4

· Slight decrease in normal range of free T3 and free T4 in late pregnancy compared to non-pregnant
· No change in TSH

Question 2
(A)

Question 3
(D)

This man has mild assymptomatic hypercalcaemia.with a normal serum parathyroid hormone level of 4 pmol/L (1-5pmol/L).

Primary hyperparathroidism results from excessive parathyroid hormone production by an autonomously functioning parathyroid adenoma or rarely carcinoma (<1%), or by parathyroid hyperplasia. The PTH level would be high and the renal excretion of calcium would be elevated and increases rates of bone turnover would be seen..

Tumour related hypercalcaemia is humorally produced by ectopic secretion of PTHrP in the majority of cases. PTHrP is a distant homologue of PTH and activates the PTH receptor with the same affinity as PTH. Hypercalcaemia resulting from PTHrP stimulation occurs independently of the negative feedback on the parathyroid gland. PTH would be suppressed.

Vitamin D excess can occur as a result of excess ingestion, increased peripheral conversion of 25OH VitD to 1,25OH VitD by extrarenal 1alpha hydroxylase activity in granulomtous disorders (eg sarcoidosis). Excess vitamin D has negative feedback on PTH production and in general PTH  production is low.

Familial Hypocalcuric Hypercalcaemia is characterised by lifelong hypercalcaemia and low normal urinary calcium excretion. It is caused by inactivating germline mutation in the calcium sensing receptor, which results an insensitivity of the parathyroid cells to inhibition by serum calcium. The hypercalcaemia persists after subtotal thyroidectomy, therefore surgery is contraindicated. Parathyroid-cell hyperfunction is polyclonal and non neoplastic. The normal urinary calcium excretion despite hypercalcaemia is an effect of the mutated calcium sensing receptors in the kidney. The condition is autosomal dominant. A homozygous autosomal recessive mutation in the calcium sensing receptor gene results in Neonatal severe primary hyperparathyroidism.

Question 4
(B)

The leptin gene is expressed only in adipose tissue, and in the recessively inherited ob/ob obesity in mice, both copies of the gene are defective because of the presence of a stop codon that truncates the protein at AA 105. The leptin protein is normally secreted from fat cell, and the level of mRNA in fat cells and the circulating level of leptin are both ?decreased in human and animal obesities. Treatment of obese mice with leptin reduces food intake and body fat.

Additional genes involved are those for beta3adrenergic receptor, TNF alpha and lipoprotein lipase.

Question 5
(D)

Prolactin level 
>6000 = prolactinoma





<6000 = compatible with other causes





eg dopamine antagonists, pituitary stalk effect

The level of prolactin broadly reflects the tumour size. Microadenomas => PRL of up to 5000-6000, above that almost certainly a macro (>1cm). >90% of microadnomas remain microadenomas.

Causes of Hyperprolactinaemia
Physiologic states: pregnancy, nursing, "stress", sleep, nipple stimulation, food ingestion

Drugs:

Dopamine antagonists - phenthiazines, butyrophenones, thioxanthines, metochlorpramide, sulpiride, respiradone

Dopamine depleting agents - methyldopa, reserpine

Hormone - oestrogens, antiandrogens

Opiates, Verapamil

Disease states
Pituitary tumours - prolactinomas, adenomas secreting GH & PRL, adenomas secreting ACTH & PRL, nonfunctioning adenomas with stalk compression

Hypothalamic and pituitary stalk disease - granulomatous disorders, craniopharyngiomas, cranial irradiation, stalk section, empty sella, vascular abnormalities, lymphocytic hypophysitis, metastatic carcinoma

Primary hypothyroidism

Chronic renal failure

Cirrhosis

Chest wall trauma

Seizures
Question 6
(A)

Question 7
(B)?

Severe illness, physical trauma or hysiologic stress can induce changes in one or more aspects of thyroid hormone econmy leading to findings referred as sick euthyroid syndrome.

Abnormalities include alterations in the peripheral transport and metabolism of the thyroid hormones, in the regulation of TSH secretion, and in some cases, in thyroid function itself. Acting aloneor together, these alterations lead to changes in the concentration of the circulating hormones both free and total, which serve to define several variants of SES.

· Normal T4 variant -  In moderately ill patients decreased production of T3 because of a decreased peripheral conversion of T4 to T3. Values of reverse T3 are also increased (with decreased biologic activity cf T3). Serum TSH & T4  is usually normal. Serum T3 is low.

· Low T4 variant - In more seriously ill patients, T3 & T4 levels fall into the hypothyroid range and abnormalities in protein binding increase. Decreased T4 production now more due to decreased TSH secretion (ie. inappropriately low TSH for low T4. Effects secondary to effects of IL1 & TNF on the pituitary. With resolution of the underlying illness, TSH levels may be elevated transiently until T4 and T3 return to normal.

High T4 variant - An unusual variant of SES is associated with increased free serum and total T4. Seen most often in elderly women, many whom are on iodine containing medcations.  

Question 8
(D)

OSTEOPOROSIS:
“a systemic skeletal disease characterised by low bone mass and microarchitectural deterioration with a consequent increase in bone fragility and susceptibility to fracture.”




“Bone mineral density less tan 2.5 SD 



below the mean peak value in adults.”

RISK FACTORS
Useful guidelines:
Low body weight
(<58kg)



Current smoking



First degree relative with low trauma fracture



Personal history of low trauma fracture

Genetic


1st degree relative with low trauma #

Environmental
· Smoking

· Alcohol

· Physical inactivity

· Thin

· Diet low in calcium

· Little sunlight exposure

Menstrual status
· Early menopause

· Previous amenorrhoea

Drug therapy
· Steroid use (7.5mg/day for > 6 months)

· Antiepileptic drugs

· Heparin/Warfarin

Endocrine diseases
· Primary hyperparathyroidism

· Thyrotoxicosis

· Cushings disease

· Addisons

Haematologic diseases
· Multiple Myeloma

· Lymphoma/leukemia

· Pernicious anaemia

Rheumatologic

Gastrointestinal
· Malabsorption syndromes

· Chronic liver disease (biliary cirrhosis)

Question 9
(B)

Via the calcium sensing receptor

Question 10
(B)

Dependent on scintiscan

Question 11
(B)

Mildly hyertensive 50 year old man with hypokalaemia. Plasma Aldosterone:Renin ratio is 800/100 = 8. This is an example of secondary hyperaldosteronism.

When estalishing the diagnosis of primary aldosteronism, the test should be performed off spironolactone for at least 6 weeks, off diuretics & ACE inhibiors for at least 4 weeks and off beta blockers for at least 1 week. The plasma K+ level must be restores to at least 3.0 mmol/L.

Raised aldosterone and low plasma renin activity is the key to the diagnosis.

PA/PRA < 20 => essential hypertension

PA/PRA
> 40 => primary hyperaldosteronism

Intermediate ratio > 30 and PA > 20 ng/dL has sens 90% spec 91%

A low renin can be seen in 30% of essential hypertension.

The diagnosis can be confirmed by a saline loading tesst (PO 3/7, IV 2000mLs over 90 mins), normal PA < 200 nmol/L. A captopril test 25mg PA/PRA > 50 1-2 hours post has sens 90-100% spec 85-100%.

Licorice has mineralocorticoid activity and 

Question 12
(A)

Question 13
(A)

Question 14
(C)

Test results indicate a pituitary prolactin macroadenoma with such a high prolactin level with secondary stalk effect. 

Treatment aims are:

· MIcroadenomas:
prevent the effects of hypogonadism & 







restore fertility

· Macroadenomas:
as with microadenomas but also to control 






tumour size

Dopamine agonists
First choice therapy. Bromocriptine (D1/D2 agonist), Cabergoline (D2 agonist) can suppress PRL in 80%. Tumour shrinkage in 80%, which can regrow when the  medicatio is stopped. Rapid effects can see visual acuity and fields improve within days. Followup is with MRI. Cabergoline is more potent than bromocriptine, and is associaetd with less GI side effects and postural hypotension. Bromocriptine resistent patients may respond to cabegoline. IF pregnancy is not desired, patient should be warned about the rapid return in fertility.

Surgery
70-90% of microadenomas can be cured, but high relapse rates are seen in 15-50%. Macroadenomas are seldom cured with only a 20-25% long term cure. Surgery still has a role debulking.

Radiotherapy
Radiotherapy is slowly effective over 5-10 years but is associated with hypopituitarism.

Pregnancy
During pregnancy, if there is no treatment, <5% of microadenomas will grow significantly, but 15-35% of macroadenomas will enlarge.

With microadenomas, the DA agnist should be stopped once the pregnancy is confirmed. With macrodenomas, the dopamine agnist should  be continued throughout the pregnancy. There is no evidence of teratogenecity from either agent.

OCP or HRT is an alternative to dopamine agonists especially if fertility is not desired. There is no eveidence of tumour growth on these doses of estrogen.

Question 15


