
INFECTIOUS DISEASES ANSWERS
Question 1
(E)

The mechanism of pneumococcal resistance to penicillin and other beta lactam antbiotics involves alterations in one or more of the penicillin binding proteins that are important in the synthesis of the bacterial cell wall and that bind beta lactm antibiotics. These alterations cause decreased affinity for penicillin and related drugs. The genes that encode for the altered penicilline binding proteins are termed 'mosaics' because they consist of segments of native pneumococcal DNA mixed with segments of foreign DNA, presumably from more penicillin resistant organisms, such as viridans streptococci that have been taken up by the pneumococcus and incorporated into the chromosome. 

Although these alterations in penicllin binding proteinslead to decreased affinity for all beta lactam antibiotics, the extended spectrum cephalosporins and carbapenems have greater activity than penicillin G against the resistant strains.

Clinically the effects have bee seen in the management  of pneumococcal meningitis. Penicillin has limited CSF penetration and there has been difficulty in produing adequate concentrations in the CSF with penicillin. This has resulted in the use of cephalosporins (eg ceftriaxone but treatment failures have been noted  with these drugs as well. Routine addition of vancomycin when MIC > 1ug/mL has been suggested. Combination of ceftriaxone and vancomycin exhibit synergistic killing of PSP in some animal models.

Question 2
(C)

The lipodystrophies include a heterogenous group of hereditary and acquired diseases that are characterised by regional or generalised absence of subcutaneous adipose tissue. They can also be associated with striking accumulation of fat in unaffected areas. Congenital lipodytrophies are usually associated with the development od type II diabetes and hyperlipidaemia at a young age, leading to the early onset of atherogenesis.

After the introduction of protease inhibitors for the treatment  of HIV infection, unusual distributions of body fat were desscribed that are consistent with lipodystrophy (buffalo hump, breast enlargement, abdominal distension, facial thinning, decreased adipose tissue in the extremities). The HIV associated lipodystrophy is associated with hypercholesterolaemia, hypertriglyceridaemia, and insulin resistance, with the occasional new onset of type II diabetes. The onset of lipodystrophy can occur within several months of the initiation of HAART, a regiman that often includes protease inihibitors. The incidence of lipodystrophy is variale and range from as low as a few percent to as high as tweo thirds of patients. So far studies have failed to identify a specific endocrine cause for this condition. Despite its resemblance to the body fat redistribution that occurs with CUshing's syndrome, abnormalities in the hypothalamus pituitary adrenal axis have been excluded.

Question 3
(A)

The relative frequencies of pathogens in pneumonia acquired in nursing homes, falls between those of hospital and community acquired pneumonia. Strep pneumoniae still the most common. Enteric aerobic gram negative bacilli and Pseudomonas are more common among nursing home residents than among patients who acquire pneumonia in noninstitutional settings.

Question 4
(D)

In AIDS patients, chronic or intermittent administration of acycloivr is asociated with the development of HSV and VZV strains resistent to the action of the drug and with clinical failures. The most common mechanism of resistance is a deficiency of the virus induced htymidine kinase. Patients with HSV or VZV infections resistant to acyclovir have frequently been sensitive to foscarnet

Prolonged therapy with acyclovir is not associated with the development of resistent strains in immunocompetent patients on acyclovir for genital ulcer prophylaxis for 6 years +. Recurrences had resistence rate similar to background rate.

The rates of HSV infection is rising, with the highest prevalence being in the group  with the HIV virus. The detection and treatment of genital herpes prevents the spread of HIV. The treatment of HSV in HIV is challenging in persons with HIV because the incidence of immunosuppression increases. Acyclovir resistance is more common in this group, but acyclovir may prolong survival in HIV positive patients.

Question 5
(D)

Acute prostatitis in age >35yrs, the usual pathogen is Enterobacteriaceae species especially E.coli. Klebsiella is also a significant pathogen. If age <35 years N. gonorrhoeae and C. trachomatis. 

Chronic prostatitis is caused by Enterobacteriaceae species in 80%, enterococci in 15% and pseudomonas aeriginosa.

Treatment is usually with a fluoroquinolone or cotrimoxazole for 10-14 days.

Question 6
(C)

If severe pneumonia with PCP (ie. PaO2 < 70mmHg or A-a grad >35mmHg) treat with 15-20 mg/kg/day IV initially for a total course of 14-21 days. Prednisone should be added 40mg bd for 2 days then 40mg/day for 5 days, then 20mg/day to the end of therapy added to specific therapy and no later than 36 hours later after diagnosis.

Question 7
(C)

Limited studies in HIV infected individuals have found no increase in risk adverse events from live or inactivated vaccines. However, immune responses may not be as vigorous in immunocompromised individuals as in subjects with a normal immune system. Persons known to be infected with HIV should be immunised with recommended vaccines (except for poliovirus vaccine) in the same manner as individuals with a normal immune system and as early in the course of the disease as possible, before the immune system becomes significantly impaired. Live attenuated MMR vaccine can be given but oral polio virus cannot. Inactivated polio vaccine e should be used when vaccination against polio is indicated because the risk of vaccine assoicated poliomyelitis is too great with OPV. Live attenuated vaccines are contraindicated in immunocompromised patients, including those with congenital immunodeficiency syndromes and those recxeiving immunosuppressive therapy.

Question 8

(C)

PCP is complicated by pneumothorax in approximately 2% of cases Pneumothorax is more common in patients with prior episodes of PCP and in patients who have received aerolised pentamidine for prophylaxis, presumably due to tendency of these patients to have apical cavitatory disease. The mortalit for these patients is approximately 10% and aggressive medical +/- surgical therapy is indicated.

Question 9
(B)

Azithromycin has a long intracellular half life.

Chlamyidiae are obligate intracellular parasites. They possess both DNA & RNA, have a cell wall and ribosomes similar to those of gram negative bacteria, and are inhibited by antibiotics auch as tetracyclines. Until the introduction of azithromycin, chlamydial infections could not be eradicated by a single dose or short course antibiotics. Azithromycin 

Question 10
(E)

Dengue fever is spread by A. aegypti. After an incubation period of 2 to 7 days, the typical patient experiences the sudden onset of fever, headache, retroorbital pain, and back pain along with severe myalgias that give rise to the colloquial designation of break-bone fever. There is often a significant macular rash on the first day as well as adenopathy, palatal vesicles and scleral injection The illness may last for a week, with additional symptoms including anorexia, nausea or vomiting, marked cutaneous hypersensitivity, and near the time of defervescence- a maculopapular rash beginning on the trunk and spreading to the extremities and the face. Laboratory findings include, leukopenia, thrmbocytopenia,and, in many cases, serum aminotransferase elevations. The diagnosis is made by IgM ELISA. . 

In rare instances, primary dengue fever can give rise to a haemorrhagic fever syndrome. Dengue haemorrhagic fever is identified by the presence of bleeding tendencies or overt bleeding in the absence of underling causes. Dengue shock syndrome is accompanied by haemorrhagic signs. In mild DHF/DSS, restlessness, lethargy, thrombocytopenia (<100) and haemoconcentration are detected 2 to 5 days after the onset of typical dengue fever, often at the time of defervescence. The maculopapular rash that appears in degue fever may also appear in DHF/DSS. In more severe cases, frank shock is apparent, with low pulse pressure, cyanosis, hepatomegaly, pleural effusions, ascites. The severe shock lasts only 1 to 2 days and in most patients responds to close monitoring and supportive therapy.

The signs and symptoms of acute HIV seroconversion usually present within days to weeks after the initial exposure. The most common signs and symptms include fever (maximal temp 38.9C), fatigue and rash that is usually maculopapular, headache, lymphadenopathy, pharyngitis,myalgia, arthralgia, aseptic meningitis and retroorbital pain, weight loss The acute illness can  last from a few days up to 10 weeks, but the duration is usually less than 14 days.

Some symptoms are particularly suggetive of HIV infection in a person with a compatible history. A morbilliform rash (also described as maculopapular) usually involving the trunk , occurs in 40-80% of persons with symptomatic acute HIV. 

The diagnosis cannot be made with standard serological tests. The ELISA test commonly used to diagnose HIV are usually negative in persons present with acute infection. Serologic tests first become positive after 22-27 days. The only test licensed to detect HIV 1 earlier is the serum p24 antigen which is used routinely in blood donors. Cases can also be detected with viral RNA testing.

Question 11
(A)

Enumeration of the number and type of bacteria in the urine is an extremely important diagnostic procedure. In symptomatic UTIs uropathogenic bacteria are usually demonstrable in the urine in large numbers. As a rule, qunatitative examination of the number of bacteria in voided urinary specimens makes it possible to distinguish contamination from true bacturia, and a bacterial colony count of >10e5/mL has ben the diagnostic criterion traditionally used. However symptomatic women with pyuria, colony counts of 10e2 to 10e4 E.coli, Klebseilla, Proteus or S. saprophyticus per mL of urine usually indicate infection, not contamination and should not be disregarded. In assymptomatic patients, two consective urine specimens should be examined bacteriologically before therpay is instituted and 10e5 organisms should be demonstrable in each urine specimen.

Question 12
(C)

The major pathogens in candidiasis are C. albicans, C. tropicalis, C. parapsilosis & C. pseudotropicalis. Both C. Lusitaniae & C. guilliermondi are resistant to Amphotericin B. C. giabrata and C. krusei and C. norvegenesis are resistent to Fluconazole.

Bloodstream with or without venous catheter, non neutropenic patients. All blood culture positive patients should be treated with either amphotericin B or fluconazole IV.

Bloodstream neutropenic but stable should be treated with Fluconazole IV for 7 days then orally until neutropenia resolved.

Bloodstream unstable, deteriorating or with metastatic lesions +/- neutropenia treat with amphotericin high dose or FLuconazole high dose IV for 14 days after the last positive blood culture.

Question 13
(B)

MMWR recommendations for prevention and control of HCV infection and related chronic disease states regarding prophylaxis and follow-up...

"Available data regarding the prevention of HCV infection with IVIG indicate that IVIG is not effective for postexposure prophylaxis of Hep C. No assessments have been made of post exposure use of anti viral agents (eg interferon) to prevent HCV infection. Mechanisms of the effect of interferon in treating patients with HCV are poorly understood, and an established infection might need to be present for interferon to be an effective treatment. Presently interferon alpha is FDA approved only for the treatment of chronic hepatitis C."

Question 14
(C)

Beta lactamses are enzymes capable od hydrolysing the beta lactam ring in penicillins, cephalosporins, and related antimicrobial drugs, rendering them inactive.

Enteric gram negative bacilli with transferable resistance to extended spectrum cephalosporins were first detected in the mid 1980s. The majority of these strains, predominantly Klebsiella pneumoniae and E. coli were resistent to all beta lactam antibiotics except cephamycins and carbapenems. Genes encoding these extended spectrum beta lactamases were typically carried on self transferrable plasmids that often carried other antibiotic resistance determinants. 

Outbreaks of nosocomial infections with enterbacteraceae have suggested these strains arose in response to the selection pressure created by the extended specturm cephalosporins. Now almost all enerobacteraceae species are resistent.

The gram negative beta lactamases encoded by plasmids (ESBLs) are non inducible. TEM 1 & 2, SHV-1 are usually inhibited by beta lactamase inhibitors, but hyperproduction may give resistence., but ot to cefotaxime. Mutants of TEM-1 are active against cefotaxime but not cephamycins or carbapenems. These are the ESBLs.

The drug treatment of choice is a carbapenem (eg merepenem)

ESCAPM organisms (Enterobacter, Serratia, CItrobacter, Acinetobacter, Proteus and Morganella) have chromosomal based inducible cephalosporinases (eg AmpC). However the cephalosporinase has been reported on plasmids. Their imporatnce is they are stable depressed mutants present only in a minority of cells but are potentially selected during the course of treatment. The fact that these enzymes allows the potential resistence problem to be detcted in the laboratory. Carbapenems are not broken down by these beta lactamses.

Question 15
(D)

· Faecal oral spread

· Epidemic and sporadic cases in Iindia and Nepal

· Most common type of acute hepatitis in many developing countries

· Mainly affects adolescents and young adults

· Weeks to Months

· No carrier state

· 20% mortality in 3rd trimester of pregnancy

Question 16
(B)

See answer to question 14

Eliciting knowledge about ESCAPM  organisms with inducible chromosomal cephalosporinases.

Question 17
(C)

Treatment of malaria is dependent on sensitivity to chloroquine. Drug resistent falciparum is present throughout the world and sensitivity is now limited to central america north of Panama canal.

Treatment for falciparum is quinine or quinidine. Quinine can be given without cardiac monitoring but quinidine (which is as effective as quinine) must br monitored for hypotension and prolonged QTc. If QTc > 0.6sec, the IV infusion must be slowed and if QTc remains prolonged the infusion must be stopped and an alternative drug such as artenisan (sens in drug resistent falciparum) must be used.

Treatment for vivax and ovale requires treatment of the intrahepatic phase of the life cycle. Usually the sporozoites injected by the mosquito first travels to the liver, infects hepatocytes and undergoes asexual reproduction (schizogony) to produce a schizont which burst and eventually releases merozoites into the bloodstream. The merozoites then go on to infect RBCs and produce merozoites and gametocytes. In vivax and ovale, the sporozoites which infect the liver can enter a dormant phase in the hepatocyte => called a hypnozoite. They may lay dormant for years. This intrahepatic phase is not cleared by the standard chloroquine treatment used for nonfalciparum malaria. Two weeks of primaquine must be given for the intrahepatic phase to kill the hypnozoites after 3 days of the initial chloroquiine therapy. Must not give primaquine to patients with severe G6PD deficiency and this must be tested for prior to commencing therapy.

FRACP 1999 (Paper 1)
Question 1
(D)

Thrombocytopenia develops in approximately 10% of HIV patients with CD4 cunt <100. Decreased platelet survival is the result of platelet directed autoantibody and circulating immune complexes, while HIV infection of megakaryocytes results in decreased production of platelets. Because the preedominant cause is thought to have an immune basis IVIG has been used resulting only in a transient rise in platetelt count. The most effective approach has however been antiretroviral agents, and IVIG should only be used if platelet count is <20. STeroids can be used but has a lymphopenic effect. Splenectomy can be used for resitent cases.

Question 2
(A)

Question 3
(A)

Selection pressures have resulted in organisms which have a high level of resistence to penicillin also have a high level of resistence to erythromycin and chloramphenical because of alteration of ribosomal target sites as well as chloramphenicol acetyltransferase and erythromycin esterases. A single point mutation can confer resistence to ciprofloxacin. Resistence to penicillin confers a proportionate level of resistence to all beta lactam antibiotics, although cefotaxime and ceftriaxone tend to remain relatively active. High level cephaloporin resistence involves mutations in the PBPs 1a and 2x. S. pneumoniae remains universally susceptible to vancomycin.

Question 4
(B)

HHV8 is associated with Kaposis sarcoma

Hepatitis B is associated with hepatocellular carcinoma

EBV  is associated with NHL

HPV is associated with cervical and anal carcinoma

Question 6
(C)

Entry of HIV requires a coreceptor. CXC4 is important for a binding of T-trophic strains to bind to T lymphocytes and a beta chemokine CC5 is required for binding of Mtrophic strains to macrophages 

A mutation in the chemokine receptor gene CCR5 has been identified. The mutation varies greatly according to race, with 11% and 1.7% homozygosity among white and black respectively. People who are homozygous for the CCR5 mutation tend to be resitent to infection. While heterozygosity for this mutation does no prevent infection, it may slow the progression of the disease.

FRACP 1999 (Paper 2)

Question 1
(B)

With haemoptysis must rule out malignancy with post obstructive pneumonia.

Differential diagnosis

Question 2
(D)

HIV RNA in plasma is an accurate means of determining the relative amount of circulating HIV in the plasma. It can be detected in virtually all untreated patients at virtually any stage of the disease. A strong correlation exists between the levels of viral RNA , CD4 count and stage of disease and when used in conjunction with the CD4 count represents the best means of followin the natural history of HIV disease.

Natural history studies indicate that persons with viral load greater than 30000 copies/mL are at a substantially higher risk than are those with a plasma vira RNA level of <5000 copies/mL. Each twofold reduction in viral RNA load is associated with a 27% decrease in the risk of progression.

Question 3
(C)

See answer to question 11 (2000 paper)

Question 5
(A)

See answer to question 17 (2000 paper)

Question 6
(E)

See answer to question 15 (2000 paper)

Question 7
(D)

Bartonella hensaei causes cat scratch disease which is manifested by regional lymphadenopathy persisting for weeks or months after the initial scratch. Histopathological hallmark  is chronic granulomatous inflammation with stellate necrosis but no evidence of angiogenesis. B. hensaei can be identified as clumps or clusters of pleiomorphic bacilli that appear as purple deposits in tissue stained with H&E stain. Pasturella multicida (small gram negative coccobacillus) is implicated in the majority of cat bite wounds as it is a normal component of feline oral flora. B. hensaei is an important late consequence of bites and scratches.

Question 8
(A)

Question 9
(C)

If gram positive cocci which grow in chains and are catalase negative likely to be pneumococcus. If gram negative diplococci likely to be meningococcus. For exam purposes I think Ceftriaxone and Vancomycin is the correct answer

Question 10
(B)

>1/3 of patients with S. bovis endocarditis have a premalignant or malignant GI lesion, most often colonic carcinoma or villous adenoma or polyp of teh colon

Question 11
(B)

Viral encephalitis

Patients with viral encephalitis invariably undergo some form of brain imaging. The presence of focal findings should always raise the possibility of HSV encephalitis. The findings are:

1) periodic focal spikes on a background of slow or low amplitude ("flattened") activity with a temporal predominance on EEG

2) temperoparietal areas of low absorption, mass effect, and contrast CT enhancement.

3) areas of increased signal intensity in the frontotemporal, cingulate, or insular regions of the brain on T2 weighted MRI

Treatment is of benefit in the treatment of viral encephalitis and is also useful in selected cases of severe encephalitis due to infection with EBV or VZV.

Question 12
(C)

Listeria is cepalosporin resistent. Third generation cephalosporin would kill meningococcus. Leptospirosis is penicillin sensitive but is extremely rare as a cause of meningitis. The cephalosporin will have better CSF penetration than penicillin and lower MIC in penicillin resistent strains of pneumococcus.  Sysnergestic effect with vancomycin has been suggested in vitro and  some animal models but not in humans.

Question 13
(C)

FRACP 1998
Question 1
(A)

Beta lactams ar stuturally related to peptidoglycan cell wall components and prevent cell wall construction by binding to cell wall penicillin binding proteins PBPs. Beta lactamases produced by bacteria bind to beta lactam antibiotics. The reaction is unstable with the beta lactam being destroyed and the beta lactamase regenrated. This confers resistence for S. aureus against PENICILLIN not METHICILLIN.

Most bacteria have 3-8 penicillin binding proteins on the outer surface of the cytoiplasmic membrane. S.aureus has 4 PBPs of which 1,2,3 are essential. The mec A gene is present in many staphylococci and encodes for a low affinity PBP2a which confers resistence to all beta lactam antibiotics (ie MRSA). The expression of mec A is influenced by several factors, both environmental and genetic (mediated by upstream regulators). The gene may be inducible or constituitive. The beta lactamse gene, which is caried on a plasmid, is one of the regulators of mec A expression as well as coding for the  beta lactamse. and therefore has a synergistic effect in terms of resistence. Most MSRA are heterogenously rather than homogeneously resistent.

Question 2
(D)

If has not had BCG vaccine should be vaccinated.

Question 4
?(A)

Another version of this question had an option to just observe. 

With VDRL, you would expect to have at last 4 four fold rise in the VDRL titre

Question 5
(A)

CD4 count level of 500, equivalent to immonucompetent person with regards to course of infection.

Therefore would expect resolution of symptoms over several weeks.

Question 6
(D)

See answer to previous UTI question

Question 7
(A)

Treat falciparum malaria with quinine is drug of choice

Question 8
(A)

Question 9
(C)

Question 10
(D)

CT scan with contrast showed subarachnoid blood.

FRACP 1997 (PaperA)
Question 1
(C)

Leptospirosis caused by pathogenic leptospires. In its mild form it can present with as an influenza like illness with headaches and myalgias. Severe leptospirosis is characterised by jaundice, renal dysfunction, and haemorrhagic diathesis, referred to as Weil's syndrome. Leptospires are spirochetes. Rodents are the most important reservoir, although dogs and other wild mammals can harbor the microorganisms. The pathogenesis is incompletely understood. Leptospires may enter through the skin or intact mucous membranes. After entry they spread to other organs. In the kidney they migrate to the interstitium, renal tubules and tubular lumen, causing interstital nephritis and tubular necrosis. Definitive diagnosis is made either from isolation of organism or from seroconversion or rise in microscopic agglutination test. Treated with IV penicillin. 

S. pyogenes can result in post streptococcal GN. Hep B and C associated with GN.

Question 3

Hepatitis A 


