Remembered Questions

Genetics
1. Which is the gene mutation least likely to result in haemochromatosis? (2000 remembered questions)

a) Heterozygous his (H63D)

The gene identified by Feder and colleagues (1996) ("HLA-H" but now defined as HFE) lies approximately 5Mb telomeric to HLA-A and shows similarity to MHC class 1 genes. A single mutation is associated with HHC in 65 to 100 percent of cases.

The mutation is a G to A transition at nucleotide 845 and results in the substitution of cysteine with tyrosine at position 282 (C282Y) and disruption of a disulphide bridge required to stabilise the protein. A second mutation, a C to G change causing a histidine to aspartic acid substitution at position 63 (H63D) was also identified.

Recent data from numerous countries have confirmed that the C282Y mutation is primarily responsible for the large majority of HLA-linked HHC cases. The figures range from approximately 95 percent in Australia to 90 percent in Great Britain, 80 percent in the United States to 60 percent in Italy. The higher values are found in populations of Northern European extraction, the lower percentage in patients of Southern European (Mediterranean) extraction. (Jazwinska et al, 1996; Carella et al, 1996). Thus it must be emphasised that a varying proportion (10 to 40 percent) do not carry either mutation, and clinicians should not be misled into believing that patients who are not homozygous for the C282Y mutation do not have HHC. A small proportion (approximately 7 percent) of HHC cases are compound heterozygotes (i.e., carrying one copy of each of the C282Y and H63D mutations). Non-HFE-associated familial haemochromatosis has been described recently from Italy (Carella et al, 1997) and it is now established that the juvenile form of haemochromatosis, while clinically closely resembling the adult form, but occurring in the second and third decades of life, is not due to this mutation; nor are African iron overload or neonatal haemochromatosis (see Table 1).

There is emerging clinical evidence to suggest that the second mutation (H63D) has a significant independent role in causing iron overload although this is usually of mild to moderate degree. Thus, compound (C282Y/H63D) heterozygotes may develop iron overload of a degree previously recognised as consistent with homozygous HLA-associated HHC, although as a group they do not have as severe iron overload as C282Y homozygotes (Crawford et al, 1998). The H63D mutation appears to have both low penetrance and comparatively low expressivity.

 The molecular basis of the iron overload due to these two mutations is rapidly being elucidated. In cultured cells, the wild-type HFE protein associates with the transferrin receptor and lowers the affinity of this receptor for transferrin. The C282Y mutation prevents the complexing of HFE with (2 microglobulin and the protein therefore accumulates in the endoplasmic reticulum and does not emerge to the cell surface and does not associate with the transferrin receptor (TfR). The H63D mutation in contrast lacks the ability of the wild-type HFE protein to decrease the affinity of TfR for transferrin (Feder et al, 1998). Thus, the two mutations have independent effects on iron metabolism relating to the affinity of TfR for transferrin on the cell surface.

2. A couple seeks advice re the risk to their offspring of having thalassaemia. Which of the following would give rise to the least significant abnormality? (2000 remembered questions)
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3. The CFTR abnormality is most likely to be associated with: (2000 remembered questions)

b) Congenital absence of the vas deferens

CF is an autosomal recessive disease resulting from mutations in a gene located on chromosome 7. The prevalence of CF varies with the ethnic origin of a population. CF is detected in approximately 1 in 3000 live births in the Caucasian population of North America and northern Europe, 1 in 17,000 live births of African-Americans, and 1 in 90,000 live births of the Asian population of Hawaii. The most common mutation in the CF gene (~70 percent of CF chromosomes) is a 3-base-pair deletion that results in an absence of phenylalanine at amino acid position 508 ((PRIVATE "TYPE=PICT;ALT=Delta"F508) of the CF gene protein product, known as the CF transmembrane regulator (CFTR). The large number (>400) of relatively uncommon (<2 percent) mutations identified in the CF gene makes it difficult to use DNA diagnostic technologies for identifying heterozygotes in populations at large, and no simple physiologic measurements allow heterozygote detection.

More than 95 percent of male patients with CF are azoospermic, reflecting obliteration of the vas deferens that probably reflects defective liquid secretion. 

4. Which of the following causes a gene mutation with decreased protein production? (2000 remembered questions)

a) Missense

5. DVT in a 40 year old woman. Which is the most likely cause? (2000 remembered questions)

a) Factor V Leiden

6. A 45 year old man has Duke’s C adenocarcinoma of the colon. There is a strong family history of colon cancer in the absence of polyps (also family history of ovarian cancer mentioned in another version of this question). What is the most likely genetic basis? (2000 remembered questions)

a) Mismatch repair genes

History is most consistent with HNPCC

HNPCC is linked to mutations caused by microsatellite instability in several mismatch repair genes, notably hMSH2 & hMLH1. As a result, there is defect repair of DNA mismatches with abnormal cell growth & tumour development. The majority of these mutations are inactivating insertions or deletions.
7. Which of the following most specifically describes the use of linkage analysis in the search for a disease specific gene in a family? (2000 remembered questions)

b) The finding of an association of a DNA polymorphism with the clinical phenotype

8. Why do a genetic test in a 9 year old child? (2000 remembered questions)

a) Mother can give consent

b) Parents are anxious

c) Medical treatment will alter treatment

d) Child wants to know

e) Child is anxious

9. What is the value in estimating trinucleotide repeats in Huntingdon’s disease? (2000 remembered questions)

a) Allows testing of a child

b) Allows testing of a patient with tremor

c) Allows testing of individuals before symptoms appear

d) Requires only a blood sample

e) Allows age of onset to be determined

f) Predicts risk of children of the subject developing  Huntingdon’s disease

10. Although type 2 diabetes is strongly inherited, the nature of the genetic defect remains unknown in most cases. In those cases where the responsible mutation has been identified, it most frequently involves the gene encoding which one of the following? (1997 paper 1)

d) Glucokinase

11. Which of the following is most suggestive of a mitochondrial DNA defect as the cause of a genetic disease? (1997 paper 1)

b) Maternal pattern of transmission

Mitochondrial inheritance

2 distinctive features

· matrilineal inheritance

both sexes affected but transmission only by females as mitochondria are only maternally derived 

· hetroplasmy

the presence of both normal & mutation carrying mitochondrial DNA in a cell – explains wide phenotypic variation between affected individuals in a family
12. Mutations in which of the following genes when inherited in the germline are least likely to be associated with the development of breast cancer? (1997 paper 1)

b) bcl-2 gene 

BRCA 1 & BRCA 2 cause early breast cancer (dominant inheritance). ATM gene causes breast cancer – DNA repair disorder (recessive inheritance). P53 mutations are found in ~60% of all human cancer types including breast. Note Li-Frumeni syndrome – vulnerable to a wide range of cancers, 50% likelihood of Ca by age 30 & 90% by age 65. The precise function of p53 is unknown – may act as DNA policeman to prevent transcription & replication of unstable DNA.

Bcl-2 is involved in the control of apoptosis (programmed cell death) & prevents the p53 mediated destruction of cells with damaged DNA. It also may prevent the death of cells severely damaged by chemotherapy, & mediates drug resistance & contributes to neoplasia by this mechanism rather than promoting aberrant cell growth. It was first identified because of an association with follicular lymphoma.

13. The genetic disorder depicted has a population frequency of 1:20000. What is the risk for individual IV:1 in the illustrated pedigree? (1997 paper 1)

e) 1:2

From the lineage can see that 50% of the offspring of an affected case also have the disease. The disease must therefore be inherited in an n autosomal dominant fashion & the risk to IV:1 is 1 in 2.

Geriatrics

1. An elderly patient has dysphagia. The patient is at high risk of aspiration with which of the following? (2000 remembered questions)

b) Absent gag reflex bilaterally and e) Weak cough & decreased voice strength

Dysphonia, dysarthria, abnormal gag reflex, abnormal volitional cough, cough after swallow, and voice change after swallow were significantly related to aspiration and were predictors of the subset of patients with silent aspiration. The prediction of patients at risk for aspiration was significantly improved by the presence of concurrent findings of abnormal volitional cough and cough with swallow on clinical examination.

Patients likely to aspirate can be identified best by the presence of an abnormal voluntary cough, an abnormal gag reflex, or both. The prediction of patients at risk for aspiration was not improved by additional clinical information (i.e., presence of dysphonia or bilateral neurological signs).

B) is possibly marginally better answer than E) because presence of dysphonia does not improve accuracy of prediction of risk of aspiration.

2. A 78 year old woman describes passing small amounts of urine on coughing. There is no dysuria, nor any systemic symptoms. The best therapeutic intervention is: (2000 remembered questions)

a) Pelvic floor exercises

3. An 84 year old woman, previously well, presents with stress incontinence. An Ultrasound shows an 80ml residual volume. Examination shows a 2cm cystocoele. What is the best management? (2000 remembered questions)

c) Pelvic floor exercises & bladder retraining  (? b) Referral to gynaecology to fix cystocoele)

Stress incontinence, the second most common cause of established incontinence in older women (it is rare in men), is characterized by symptoms and evidence of instantaneous leakage of urine in response to stress. Leakage is worse or occurs only during the day unless another abnormality (e.g., detrusor overactivity) is also present. On examination, with the bladder full and the perineum relaxed, instantaneous leakage upon coughing strongly suggests stress incontinence, especially if it reproduces symptoms and if urinary retention has been excluded by a post voiding residual determination; a several-second delay suggests that leakage is instead caused by an involuntary bladder contraction induced by coughing.

Surgery is the most effective treatment with a cure rate of 75 to 85 percent. For women who can comply indefinitely, pelvic muscle exercises are an option for mild to moderate stress incontinence; if not contraindicated, an alpha-adrenergic agonist (e.g., phenylpropanolamine) is also helpful in such cases, especially if combined with oestrogen. Occasionally, a pessary or even a tampon (for women with vaginal stenosis) provides some relief.
Mild stress incontinence can be treated nonoperatively with medications, hormonal supplementation, or biofeedback techniques. Modalities such as urethral plugs and anterior vaginal wall prostheses are under investigation. Moderate to severe stress incontinence responds to surgical procedures aimed at supporting the anterior vaginal wall (vaginal, laparoscopic, or abdominal operations) or enhancing urethral closure when stress incontinence is secondary to internal sphincter deficiency (periurethral injection of teflon or collagen or insertion of an artificial urinary sphincter).

4. A 73 year old woman has become progressively kyphotic over the last 3 years. Her past history includes Ca Colon & hysterectomy at age 26 for fibroids. She now presents with acute back pain & localised mid-thoracic tenderness. CXR & lateral spine X-rays are shown (interpreted as osteopaenia with wedge compression # in mid-thoracic vertebrae with no lytic or sclerotic lesions seen). The most likely diagnosis is: (2000 remembered questions)

d) Osteoporosis

Stem gives clues to osteoporosis – progressive kyphosis over 3 years, history of hysterectomy 50 years previously (?sparing of ovaries). The X-ray interpretation is also consistent with osteoporosis.

5. A 90 year old woman has depression. Now treated with antidepressants & counselling. What is the best strategy to prevent relapse of depression? (2000 remembered questions)

a) Halve dose of anti depressant 

b) Continue on full dose antidepressants alone

c) Antidepressants & ongoing counselling

d) Interpersonal therapy & social network building

6. In the nursing home population, which of the following is least likely to be the cause of constipation? (2000 remembered questions)

b) Slow GI transit time

7. An 80 year old nursing home resident presents with a venous ulcer 5x6cm on left lateral malleolus. Cognition is normal & there is no fever or dysuria. MSU shows >100 WBC with >105 E. coli. What is the most appropriate management? (2000 remembered questions)

a) Appropriate antibiotics

b) Urine alkaliniser

c) Cranberry juice

d) No treatment

e) Chronic prophylactic antibiotic

8. An 85 year old patient is brought in by his son with increasing forgetfulness & general deterioration over 2-3 weeks with loss of weight. He was previously well & independent with no other medical problems. Physical examination & CT head are normal. What is the best next step? (2000 remembered questions)

a) MRI

b) Thyroid function & B12 levels

c) EEG

d) Cognitive & psychometric testing

e) MMSE

	

	 

	  
	Table 26-2
Differential Diagnosis Of Dementia
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	MOST COMMON CAUSES OF DEMENTIA
Alzheimer's disease
Vascular dementia
 
Multi-infarct
 
Diffuse white matter disease (Binswanger's)
Alcoholism*
Parkinson's disease
Drug/medication intoxication*
LESS COMMON CAUSES OF DEMENTIA
Vitamin deficiencies
 
Thiamine (B1): Wernicke's encephalopathy*
 
B12 (Pernicious anemia)*
 
Nicotinic acid (pellagra)*
Endocrine and other organ failure
 
Hypothyroidism*
 
Adrenal insufficiency and Cushing's syndrome*
 
Hypo- and hyperparathyroidism*
 
Renal failure*
 
Liver failure*
 
Pulmonary failure*
Chronic infections
 
HIV
 
Neurosyphilis*
 
Papovavirus (progressive multifocal leukoencephalopathy)
 
Prion (Creutzfeldt-Jakob and Gerstmann-Sträussler-Scheinker diseases)
 
Tuberculosis, fungal, and protozoal*
 
Sarcoidosis*
 
Whipple's disease*
Head trauma and diffuse brain damage
 
Dementia pugilistica
 
Chronic subdural haematoma*
 
Post anoxia
 
Post encephalitis
 
Normal-pressure hydrocephalus*
Neoplastic
 
Primary brain tumour*
 
Metastatic brain tumour*
 
Paraneoplastic limbic encephalitis
Toxic disorders
 
Drug, medication, and narcotic poisoning*
 
Heavy metal intoxication*
 
Dialysis dementia (aluminium)
 
Organic toxins
Psychiatric
 
Depression (pseudodementia)*
 
Schizophrenia*
 
Conversion reaction*
Degenerative disorders
 
Huntington's disease
 
Pick's disease
 
Diffuse Lewy body disease
 
Progressive supranuclear palsy (Steel-Richardson syndrome)
 
Multisystem degeneration (Shy-Drager syndrome)
 
Hereditary ataxias (some forms)
 
Motor neuron disease [amyotrophic lateral sclerosis (ALS); some forms]
 
Frontal lobe dementia
 
Cortical basal degeneration
 
Multiple sclerosis
 
Adult Down's syndrome with Alzheimer's
 
ALS–Parkinson's–Dementia complex of Guam
 
Miscellaneous
 
Vasculitis*
 
Acute intermittent porphyria*
 
Recurrent nonconvulsive seizures*
Additional conditions in children or adolescents
 
Hallervorden-Spatz disease
 
Subacute sclerosing panencephalitis
 
Metabolic disorders (e.g., Wilson's and Leigh's diseases, leukodystrophies, lipid storage diseases, mitochondrial mutations)

	  

	 

	[image: image2.png]




	 

	  
	* Potentially treatable dementia.
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The rapid decline may be a clue that this man has CJD – questions about this have been asked in prior years.

Prion disorders such as Creutzfeldt-Jakob disease (CJD) are very rare conditions (approximately 1 per million population) that commonly produce dementia. CJD is usually a rapidly progressive disease associated with dementia, rigidity, and myoclonus, causing death in less than 1 to 2 years. These clinical characteristics may also rarely be seen in AD, and the differential diagnosis usually depends on the slower progression of AD and the markedly abnormal periodic EEG discharges seen in CJD. Ataxia or cortical blindness may also accompany CJD. The transmissible agent, or prion, consists principally of an abnormal isoform of a host-encoded protein, the prion protein (PrP), which accumulates in affected brains. The abnormal disease-causing prion protein (PrPSC) is derived from the normal prion protein (PrPC) by a posttranslation mechanism that may represent a physical conformational change. PrPSC apparently acts as a template that promotes the conversion of PrPC to PrPSC, and this cascading conformational change somehow produces neuronal damage and death. The disease is transmissible by tissue transplantation to animals or other humans and is occasionally inherited (familial CJD, or Gerstmann-Sträussler-Scheinker disease). The inherited variety has the unique characteristic of being both a genetic and a transmissible disorder. Sporadic cases are not inherited. CJD is not contagious by touch or airborne spread. Bovine spongiform encephalopathy in the United Kingdom is thought to have resulted from cattle feed containing sheep tissues contaminated with infectious prions (PrP scrapie). Possible transmission to the human population is under investigation. Immunoassay for a 14-3-3 brain protein in CSF may be a useful marker for transmissible spongiform encephalopathies in patients with dementia.

9. What is the most common organism causing pneumonia in an elderly lady living in a rest home? (2000 remembered questions)

a) St pneumonia

In Community Acquired Pneumonia, the most frequent pathogens are St. pneumoniae, H. influenzae, Chlamydia pneumoniae, & Legionella pneumophilia. Enteric aerobic Gram –ve bacilli & Pseudomonas aeruginosa cause ~50% of nosocomial pneumonia; S aureus causes ~10%. The relative frequencies of pathogens in nursing home acquired pneumonia fall between those for CAP & nosocomial pneumonia.

10. What is the greatest independent risk factor for stroke? (2000 remembered questions)

e) Hypertension

Older age, family history of thrombotic stroke, diabetes mellitus, hypertension, tobacco smoking, elevated blood cholesterol, and other factors are either proven or probable risk factors for ischaemic stroke, largely by their link to atherosclerosis. Whether or not tight control of blood sugars in patients with diabetes and other general care measures lower stroke risk is uncertain. Tobacco smoking should be discouraged in everyone.

Of the atherosclerosis factors, hypertension is of the greatest importance. In general, all hypertension should be treated. The first lines of treatment are dietary and life-style modification. All stages of hypertension are associated with increased risk of nonfatal and fatal cardiovascular disease events and renal disease. The higher the blood pressure, the greater the risk.

11. A 75 year old man presents with a 1 year history of progressive memory loss. He has a past history of MI, hypertension & type II diabetes. Examination reveals absent peripheral pulses & bilateral carotid bruits. Which of the following tests is most likely to determine the cause of his memory loss? (1995 paper 2)

c) CT Brain

Stem presents this man as a severe vasculopath – with hypertension, type 2 diabetes, IHD & PVD he will undoubtedly have cerebrovascular disease ± multi-infarct type dementia.

12. A 68 year old woman has a 10 year history of Parkinson’s disease which ahs been treated with a combination of levodopa & benserazide 3 times a day & benztropine 3 times a day. During the last year she has experienced periods of mid rigidity ½ hour prior to the next dose of levodopa, but her overall mobility is reasonable. She now presents with a 1/12 history of increasing confusion & agitation, particularly at night. The most appropriate next option is : (1995 paper 2)

b) Cease benztropine

Important late complications of levodopa are the wearing off effect (transient deterioration shortly before the next dose) & the “on-off” phenomenon – abrupt but transient fluctuations in clinical state that occur frequently throughout the day & are unrelated to dosing schedule. The on-off phenomenon can be controlled in part by reducing the dosage interval, administering levodopa 1 hr before meals, & restricting dietary protein intake, or treatment with dopamine agonists. Selegiline (a MAOI) reduces the metabolic breakdown of levodopa & may also be helpful.

Dopamine agonists e.g. bromocriptine, have a similar side effect profile to levodopa but psychiatric side effects such as delusions & hallucinations are more common & dyskinesias are less common than with levodopa.

Benztropine can cause a variety of anticholinergic effects; confusions & hallucinations are especially troublesome in the elderly.

13. An 85 year old woman who complains of difficulty in hearing conversational speech also complains about the noise her grandchildren are making. What best explains these complaints? (1995 paper 2)

a) Hypersensitivity of hair cells in the inner ear

A loss of hearing can result from lesions in the external auditory canal, middle ear, inner ear, or central auditory pathways. Lesions in the external auditory canal or middle ear cause conductive hearing losses, while lesions in the inner ear or eighth nerve cause sensorineural hearing losses.

Conductive hearing losses result from obstruction of the external auditory canal by cerumen, debris, and foreign bodies; swelling of the lining of the canal; stenosis and neoplasms of the canal; perforations of the tympanic membrane, as in chronic otitis media; disruption of the ossicular chain, as occurs with necrosis of the long process of the incus in trauma or infection; fixation of the ossicles, as in otosclerosis; and fluid, scarring, or neoplasms in the middle ear. Sensory hearing losses are due principally to damage to the hair cells of the organ of Corti caused by intense noise, viral infections, ototoxic drugs, fractures of the temporal bone, meningitis, cochlear otosclerosis, Ménière's disease, and aging. Neural hearing losses are due mainly to cerebellar angle tumours such as vestibular schwannomas (acoustic neuromas) but also may result from any neoplastic, vascular, demyelinating, infectious, or degenerative disease or trauma affecting the central auditory pathways.

14. Which of the following is the best method for detecting protein calorie malnutrition in the elderly hospital inpatient? (1997 paper 1)

e) Calculated arm muscle area

Insufficient consumption of protein & energy causes loss of both body mass & adipose tissue, although one or the other loss may predominate in a given individual. Adults with PEM generally lose weight (may be masked by oedema). Triceps skin fold thickness & mid arm muscle area are reduced. In the absence of renal disease the ratio of 24-h urine creatinine to height is a sensitive indicator of protein malnutrition (should be measured weekly). Severe PEM is characterised by more profound abnormalities in body composition & laboratory findings.

Statistics
1. An autosomal recessive disorder has a carrier frequency of 1:10. What is the risk of a child being homozygous for the disease? (2000 remembered questions)

e) 1:400

AR condition so need to be homozygous to have the phenotype – 1 in 4 chance if both parents are carriers by Mendelian genetics. If carrier frequency is 1:10, chance of both parents being carriers = 0.1 x 0.1 = 0.01, then chance of child being homozygous is 0.01 x 0.25 = 0.0025 or 1:400

2. In a randomised control trial of COAD & smoking cessation on an intention to treat basis error is most likely to be due to: (2000 remembered questions)

a) Bias due to overestimation of efficacy of therapy

b) Bias due to underestimation of efficacy of therapy

c) Selection of patients

d) Unknown or known confounders

e) Bias due to the outcome studied

