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ITECH UCSD Clinical Assessment v2.0 (June 2008)
Clinical Case-based Question Bank
This document includes 82 clinical case-based questions that can be used in a variety of ways by a clinical mentor. Suggested uses include:

· Assessment tool to assess clinician’s knowledge; a selection of cases can be identified to form a written pre-/post-test

· Teaching tool: cases can be incorporated into relevant didactic sessions

· Weekly learning sessions – cases on specific topics of interest can be identified and presented at weekly staff meetings or case discussion meetings to build case management skills in specific areas

Answers to the cases are included in the document and begin on page 42.

True/False
Indicate whether the statement is true or false.
____
1.
A 25-year-old female is found to be HIV-positive at antenatal clinic. She is 28 weeks pregnant. AZT is started and she returns 2 weeks later for results of a CD4 count. Her CD4 is 190 and she is therefore referred for expedited ARV preparation. Regimen 1b (d4T, 3TC, and NVP) is begun at 34 weeks gestation and AZT is discontinued. At 40 weeks gestation she experiences spontaneous onset of labor. True or false? According to the SA national guidelines, she should receive sdNVP and AZT orally every 3 hours until delivery.
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
2.
38-year-old female diagnosed with HIV in 1998 presents for consultation regarding antiretroviral therapy management. First CD4 = 304 in 1998. Clinical stage at presentation: WHO stage 2 (minor mucocutaneous manifestations).

ARV history:

ddI + hydroxyurea: < 1 year.

AZT + 3TC: 1.5 years.

Viral load nadir 9,000, rebounded to 170,000 on therapy.

d4T + ddI + EFV: 2.5 years.

Viral load undetectable, CD4 900 (6 months ago).

Off therapy because of financial reasons for 3 months.

Adherence while on therapy was reported to be excellent.

What is the single most important laboratory test to order at this time?

	a.
	Total lymphocyte count (TLC)
	d.
	Genotype resistance test

	b.
	HIV plasma viral load
	e.
	Fasting glucose and lipids

	c.
	CD4 count


____
3.
38-year-old female diagnosed with HIV in 1998 presents for consultation regarding antiretroviral therapy management.

First CD4 = 304 in 1998. Clinical stage at presentation: WHO stage 2 (minor mucocutaneous manifestations).

ARV history:

ddI + hydroxyurea: < 1 year.

AZT + 3TC: 1.5 years.

Viral load nadir 9,000, rebounded to 170,000 on therapy.

d4T + ddI + EFV: 2.5 years.

Viral load undetectable, CD4 900 (6 months ago).

Off therapy because of financial reasons for 3 months.

Adherence while on therapy was reported to be excellent.

Based on the patient’s antiretroviral treatment history, resistance is most likely to which of the antiretrovirals she has taken in the past?

	a.
	AZT
	d.
	DdI

	b.
	3TC
	e.
	Efavirenz

	c.
	d4T


____
4.
38-year-old female diagnosed with HIV in 1998 presents for consultation regarding antiretroviral therapy management. First CD4 = 304 in 1998. Clinical stage at presentation: WHO stage 2 (minor mucocutaneous manifestations).

ARV history:

ddI + hydroxyurea: < 1 year.

AZT + 3TC: 1.5 years.

Viral load nadir 9,000, rebounded to 170,000 on therapy.

d4T + ddI + EFV: 2.5 years.

Viral load undetectable, CD4 900 (6 months ago).

Off therapy because of financial reasons for 3 months.

Adherence while on therapy was reported to be excellent.

The patient complains of burning and tingling in her feet that began during her most recent antiretroviral regimen.

If the patient’s CD4 count has dropped below 200, assuming that the only antiretrovirals available are those on the national formulary (AZT, 3TC, d4T, ddI, nevirapine, efavirenz, and Kaletra), which of the following antiretroviral regimens would be most appropriate?

	a.
	d4T + ddI + efavirenz
	d.
	AZT + ddI + efavirenz

	b.
	AZT + 3TC + efavirenz
	e.
	AZT + d4T + Kaletra

	c.
	d4T + 3TC + Kaletra


____
5.
20-year-old female admitted 29 March 2004 with fever, headache, vomiting, and stiff neck. 

She was seen in MOPD 2 days earlier, suspected of meningitis, but discharged on fluconazole 200 mg/day after unsuccessful lumbar puncture because no beds were available. She was known to have HIV but had never been treated for it.

She returned 2 days later with blurred vision, confusion, and worsening headache.

Past medical history:

Pulmonary tuberculosis in October 2003, took only 1 month of therapy.

Physical examination remarkable for oral candidiasis, stiff neck, no skin lesions.

Laboratory:

CSF: 0 segs, 8 lymphs, 840 RBCs; glucose 0.4 mm/L, protein 1.37 g/L. Cryptococcal antigen positive 1:1024.

Chest X-ray showed right lower lobe infiltrate

Problem list:

Cryptococcal meningitis

Right lower lobe pneumonia

Oral candidiasis

AIDS, WHO stage IV

Which of the following is the most appropriate initial treatment for the cryptococcal meningitis according to South African guidelines?

	a.
	Fluconazole 400 mg daily
	d.
	Amphotericin B 1.5 mg/kg/day

	b.
	Fluconazole 200 mg daily
	e.
	Flucytosine 25 mg/kg every 6 hours

	c.
	Amphotericin B 1.0 mg/kg/day


____
6.
20-year-old female admitted 29 March 2004 with fever, headache, vomiting, and stiff neck. 

She was seen in MOPD 2 days earlier, suspected of meningitis, but discharged on fluconazole 200 mg/day after unsuccessful lumbar puncture because no beds were available. She was known to have HIV but had never been treated for it.

She returned 2 days later with blurred vision, confusion, and worsening headache.

Past medical history:

Pulmonary tuberculosis in October 2003, took only 1 month of therapy.

Physical examination remarkable for oral candidiasis, stiff neck, no skin lesions.

Laboratory:

CSF: 0 segs, 8 lymphs, 840 RBCs; glucose 0.4 mm/L, protein 1.37 g/L. Cryptococcal antigen positive 1:1024.

Chest X-ray showed right lower lobe infiltrate.

Problem list:

Cryptococcal meningitis

Right lower lobe pneumonia

Oral candidiasis

AIDS, WHO stage IV

In addition to providing treatment for cryptococcal meningitis, which of the following is the best immediate plan to manage the right lower lobe infiltrate?

	a.
	HRZE for presumed pulmonary TB
	d.
	Treat only for disseminated cryptococcosis with presumed cryptococcal pneumonia

	b.
	Obtain three sputums for AFB but hold HRZE
	e.
	Obtain three sputums for AFB, start HRZE, treat for bacterial pneumonia

	c.
	Obtain three sputums for AFB and treat for bacterial pneumonia


____
7.
20-year-old female admitted 29 March 2004 with fever, headache, vomiting, and stiff neck. 

She was seen in MOPD 2 days earlier, suspected of meningitis, but discharged on fluconazole 200 mg/day after unsuccessful lumbar puncture because no beds were available. She was known to have HIV but had never been treated for it.

She returned 2 days later with blurred vision, confusion, and worsening headache.

Physical examination remarkable for oral candidiasis, stiff neck, no skin lesions.

Laboratory:

CSF: 0 segs, 8 lymphs, 840 RBCs; glucose 0.4 mm/L, protein 1.37 g/L. Cryptococcal antigen positive.

Problem list:

Cryptococcal meningitis

Oral candidiasis

AIDS, WHO stage IV

The patient is started on treatment for cryptococcal meningitis but complains of worsening headache and is more confused.

What is the most appropriate management at this point in time?

	a.
	Continue antifungal therapy and administer opiates for the headache
	d.
	Administer acetozolamide and opiates for headache

	b.
	Order a CT scan and continue antifungal therapy
	e.
	Administer mannitol and opiates for headache

	c.
	Measure the CSF pressure and remove 15–20 cc of CSF


____
8.
35-year-old male admitted on 1 April 2004 with headache of 2 weeks duration, confusion 1 week duration. 

Past medical history:

Admitted in November 2003 with pleural effusion. Diagnosed with tuberculosis (confirmation unknown) and started on DOTS. Defaulted after 2 months of therapy. In total denial regarding HIV infection.

Social history: 

Divorced, manages his own business, has children by former wife.

Medications: 

Unknown capsules he obtained from local chemist.

No known drug allergies.

Physical examination remarkable for absence of fever, + oral candidiasis, inability to concentrate and directly answer questions, + stiff neck.

Laboratory :

Spinal fluid: glucose 1.5 mm/L (27 mg/dL); protein > 5 gm/L (>500 mg/dL). Cell count: 580 lymphs, 3 segs, 375 RBCs. India ink negative. Serum chemistry: sodium 126 mEq/L; potassium 6.0 mEq/L. Urea and creatinine normal.

What is the most likely cause for the patient's headache and altered mental status?

	a.
	Cryptococcal meningitis
	d.
	Cerebral toxoplasmosis

	b.
	Bacterial meningitis
	e.
	Cysticercosis

	c.
	Tuberculous meningitis


____
9.
35-year-old male admitted on 1 April 2004 with headache of 2 weeks duration, confusion 1 week duration. 

Past medical history:

Admitted in November 2003 with pleural effusion. Diagnosed with tuberculosis (confirmation unknown) and started on DOTS. Defaulted after 2 months of therapy. In total denial regarding HIV infection.

Social history: 

Divorced, manages his own business, has children by former wife.

Medications: 

Unknown capsules he obtained from local chemist.

No known drug allergies

Physical examination remarkable for absence of fever, + oral candidiasis, inability to concentrate and directly answer questions, + stiff neck.

Laboratory:Spinal fluid: glucose 1.5 mm/L (27 mg/dL); protein > 5 gm/L (>500 mg/dL). Cell count: 580 lymphs, 3 segs, 375 RBCs. India ink negative. Serum chemistry: sodium 126 mEq/L; potassium 6.0 mEq/L. Urea and creatinine normal.

Which one of the following immediate management options is NOT advisable?

	a.
	Obtain chest X ray and sputum for AFB
	d.
	Administer amphotericin B

	b.
	Send CSF for cryptococcal antigen
	e.
	Treat for tuberculous meningitis

	c.
	Administer dexamethasone 8 mg daily


____
10.
35-year-old male admitted on 1 April 2004 with headache of 2 weeks duration, confusion 1 week duration. 

Past medical history:

Admitted in November 2003 with pleural effusion. Diagnosed with tuberculosis (confirmation unknown) and started on DOTS. Defaulted after 2 months of therapy. In total denial regarding HIV infection.

Social history: 

Divorced, manages his own business, has children by former wife.

Medications: 

Unknown capsules he obtained from local chemist.

No known drug allergies.

Physical examination remarkable for absence of fever, + oral candidiasis, inability to concentrate and directly answer questions, + stiff neck.

Laboratory:

Spinal fluid: glucose 1.5 mm/L (27 mg/dL); protein > 5 gm/L (>500 mg/dL). Cell count: 580 lymphs, 3 segs, 375 RBCs. India ink negative. Serum chemistry: sodium 126 mEq/L; potassium 6.0 mEq/L. Urea and creatinine normal.

Which of the following tests is most important to evaluate the abnormal serum chemistry values?

	a.
	TSH
	d.
	Cortisol

	b.
	Urinalysis
	e.
	CD4 count

	c.
	ADA


____
11.
25-year-old male admitted 17 March 2004 with dry cough, shortness of breath, fever, and weight loss. Not previously tested for HIV.

Physical exam:

T 38, cachectic, lips ulcers, thrush.

Chest X ray showed bilateral reticulonodular infiltrates.
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What is the most likely cause for the pulmonary infiltrates?

	a.
	PCP
	d.
	Bacterial pneumonia

	b.
	Tuberculosis
	e.
	Cryptococcosis

	c.
	Kaposi sarcoma


____
12.
A 25-year-old male admitted 17 March 2004 with dry cough, shortness of breath, fever, and weight loss. Not previously tested for HIV.

Physical exam:

T 38, cachectic, lips ulcers, thrush.

Chest X ray showed bilateral reticulonodular infiltrates.
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What empiric therapy do you recommend for this patient based on the chest X ray and clinical history provided?

	a.
	HRZE
	d.
	HRZE + Bactrim

	b.
	Bactrim 
	e.
	HRZE + fluconazole

	c.
	Fluconazole


____
13.
A 40-year-old woman admitted to level three hospital with 2 weeks of nausea, abdominal distension and discomfort. No fever, no cough. She had been on d4T + 3TC + NVP for 14 months with CD4=250, pVL <400.

Physical exam: 

Obese, tachypneic, abdomen distended, mildly tender RUQ.

Laboratory: 

ALT and AST 2 x ULN. Anion gap 18. Chest X ray clear.

Clinical diagnosis: 

Disseminated TB.

Treatment: 

Rifafour, ARVs continued in hospital 10 days.

What is the most likely diagnosis?

	a.
	Disseminated TB
	d.
	Lactic acidosis

	b.
	Nevirapine hepatitis
	e.
	Cholecystitis

	c.
	Hepatitis B


____
14.
Which of the following combinations of NRTIs should not be administered together?

	a.
	AZT and 3TC
	c.
	AZT and d4T

	b.
	AZT and ddI
	d.
	d4T and 3TC


____
15.
A patient with HIV infection started antiretroviral therapy 3 months ago with d4T + 3TC + nevirapine. He presents now with pulmonary tuberculosis. In addition to starting HRZE for tuberculosis, which of the following changes do you recommend for the antiretroviral regimen?

	a.
	Replace d4T with AZT
	d.
	Replace nevirapine with efavirenz

	b.
	Replace nevirapine with Kaletra
	e.
	Discontinue antiretroviral therapy

	c.
	No change is necessary


____
16.
A 30-year-old woman who weighs 62 kg develops burning and tingling of her lower extremities while taking d4T 40 mg bd+ 3TC 150 mg bd + nevirapine 200 mg bd for HIV infection. She describes her symptoms as mild and not requiring pain medicine. Her HIV viral load is undetectable.

What is the best management option?

	a.
	Continue the current regimen
	d.
	Reduce the d4T dose to 30 mg bd

	b.
	Administer carbamazepine
	e.
	Change d4T to AZT

	c.
	Administer amitriptyline


____
17.
A 30-year-old woman with HIV infection is being treated with d4T 30 mg bd + 3TC 150 mg bd + efavirenz 600 mg qd. She weighs 55 kg and her HIV viral load is undetectable. Her CD4 = 225. She misses a menstrual period and is found to have a positive pregnancy test. She wants to have the baby. 

What is your recommendation regarding her antiretroviral therapy?

	a.
	Continue the current regimen
	d.
	Discontinue antiretroviral therapy

	b.
	Replace efavirenz with Kaletra
	e.
	Replace d4T with AZT

	c.
	Replace efavirenz with nevirapine


____
18.
A 48-year-old woman with HIV infection has been treated with d4T 40 mg bd + 3TC 150 mg bd + efavirenz 600 mg qd. She weighs 75 kg, and has an undetectable HIV viral load and a CD4 of 400. She presents with 3 weeks of nausea, bloating, and abdominal discomfort, and 3 days of shortness of breath. 



Laboratory: 

ALT 2 x ULN. Anion gap 20. Serum bicarbonate 10 mEq/L. 



You suspect lactic acidosis due to mitochondrial toxicity from d4T. You decide to measure the venous lactate level, stop her antiretroviral therapy and admit her to hospital. The pharmacist tells you that efavirenz has a long plasma half-life and that if you stop all three antiretrovirals at the same time, you run the risk of developing efavirenz resistance because the other two ARVs will be cleared much more rapidly. 

What should you do?

	a.
	Stop efavirenz but continue d4T and 3TC for 7 days
	d.
	Check the lactate level before deciding

	b.
	Replace d4T with AZT and continue the other two antiretrovirals
	e.
	Stop d4T but continue 3TC and efavirenz

	c.
	Stop all three antiretrovirals immediately


____
19.
Consider 100 patients with culture-positive pulmonary tuberculosis. If all patients submit three expectorated sputum specimens for AFB microscopy, approximately how many would have at least one positive AFB smear?

	a.
	10
	d.
	70

	b.
	30
	e.
	90

	c.
	50


____
20.
According to South African National Antiretroviral Guidelines (2008), which of the following are correct regarding eligibility for TB preventive therapy?

	a.
	Eligible if HIV-positive with no signs or symptoms of TB and with a positive tuberculin skin test
	d.
	Active TB in the past 2 years should not be offered TB preventive therapy

	b.
	Patients on ART should not be offered TB preventive therapy
	e.
	Any patient treated for TB more than 2 years ago may be offered TB preventive therapy

	c.
	Active liver disease or active alcohol abuse are contraindications to TB preventive therapy
	f.
	All listed options are correct


____
21.
According to South African National Antiretroviral Guidelines (2008, Appendix 4), which one of the following is not routinely recommended to exclude active tuberculosis before starting TB preventive therapy?
	a.
	Ask about signs and symptoms of TB
	d.
	Obtain a chest X ray

	b.
	Obtain two sputum samples for microscopy
	e.
	All listed options are recommended

	c.
	Obtain one sputum for culture


____
22.
Which one of the following statements is NOT true about tuberculosis?

	a.
	An adult with a normal immune system who has been infected with Mycobacterium tuberculosis has approximately a 10% lifetime risk of developing active tuberculosis
	d.
	Surgical masks should be worn by health care workers to prevent nosocomial acquisition of TB

	b.
	An adult with HIV infection who has been infected with Mycobacterium tuberculosis has approximately a 10% risk of developing active tuberculosis every year
	e.
	Cough hygiene includes instructing patients to cover their noses and mouths when coughing or sneezing and when possible providing face masks or tissues to assist them in covering their mouths.



	c.
	Cough of 2 weeks or more is sufficient to be a TB suspect


____
23.
A 30-year-old man with HIV infection, not on antiretroviral therapy, unknown CD4 count, presents with 4 weeks of non-productive cough, fever, and night sweats, and has had 2 weeks of right-sided pleuritic chest pain. He denied hemoptysis.

Physical examination showed dullness and diminished breath sounds over the right hemithorax. Heart sounds were regular without murmur, gallop, or rub. There was no peripheral edema.

Chest X ray showed a right large pleural effusion. 

You are 75% confident that the patient has a tuberculous pleural effusion. You perform a thoracentesis and measure the pleural ADA level. The pleural ADA is 20 IU/L.

After reviewing the pleural ADA level, how confident are you that tuberculosis is the cause of the pleural effusion? (You can use the Fagan nomogram to help you. The sensitivity of pleural ADA is 83%, specificity 67%, and a likelihood ratio for a negative test = 0.25, using a cutoff of 35 IU/L for a positive test.)
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	a.
	20%
	d.
	75%

	b.
	40%
	e.
	90%

	c.
	60%


____
24.
A 30-year-old man with HIV infection, not on antiretroviral therapy, unknown CD4 count, presents with 4 weeks of non-productive cough, fever, and night sweats, and has had 2 weeks of right-sided pleuritic chest pain. He denies hemoptysis.

Physical examination showed dullness and diminished breath sounds over the right hemithorax. Heart sounds were regular without murmur, gallop, or rub. There was no peripheral edema.

Chest X ray showed a right large pleural effusion. 

You are 75% confident that the patient has a tuberculous pleural effusion. You perform a thoracentesis and measure the pleural ADA level. The pleural ADA is 90 IU/L.

After reviewing the pleural ADA level, how confident are you that tuberculosis is the cause of the pleural effusion? (You can use the Fagan nomogram to help you. The sensitivity of pleural ADA is 83%, specificity 67%, and a likelihood ratio for a positive test is 2.5, using a cutoff of 35 IU/L for a positive test)

[image: image4.png]9.

Pretest
Probabilty

st
01
o005
o2
001

ooz

o0

Likelitood
Ratio

B 252238 38 3

05

02
01

Postest
Probabilty





	a.
	30%
	d.
	90%

	b.
	50%
	e.
	100%

	c.
	70%


____
25.
A 26-year-old pregnant woman visited your clinic and reported that she has been taking AZT + 3TC + nevirapine for HIV infection. Her most recent CD4 was 400 and the HIV viral load was undetectable. She complains of fatigue and dyspnea on exertion for several months. You obtain a full blood count and find that the hemoglobin is 6.5 gm. The MCV is 65.

What is the most likely primary cause of the anemia?

	a.
	AZT-induced anemia
	c.
	Folate deficiency

	b.
	Iron deficiency
	d.
	Hemolytic anemia


____
26.
A 26-year old pregnant woman visited your clinic and reported that she has been taking AZT + 3TC + nevirapine for HIV infection. Her most recent CD4 was 400 and the HIV viral load was undetectable. She complains of fatigue and mild dyspnea on exertion for several months. There is no orthopnea or paroxysmal nocturnal dyspnea. You obtain a full blood count and find that the hemoglobin is 6.5 gm. The MCV is 65.

How would you manage the patient’s anemia?

	a.
	Stop antiretroviral therapy
	d.
	Administer ferrous sulfate and replace AZT with d4T

	b.
	Administer ferrous sulfate 
	e.
	Give blood transfusion

	c.
	Replace AZT with d4T


____
27.
A 32–year-old woman with HIV infection presents with a CD4 = 100 and a HIV viral load of 350,000 copies/mL. She has been prepared for antiretroviral therapy initiation. She is sexually active and has three children, one of whom is HIV-positive. Her husband wants to have another baby. 

According to South African National Antiretroviral Treatment Guidelines, which of the following regimens should be prescribed?

	a.
	AZT+3TC+nevirapine
	d.
	d4T+3TC+ efavirenz

	b.
	AZT+ddI+Kaletra
	e.
	AZT+3TC+ efavirenz

	c.
	d4T+3TC+nevirapine


____
28.
A 36-year-old woman with HIV infection, CD4 = 30, HIV viral load 500,000 is started on antiretroviral therapy with regimen 1b (d4T + 3TC + nevirapine). At day 16 (2 days after increasing the nevirapine dose from 200 mg daily to 200 mg twice daily), she develops fever, diffuse erythematous rash that is non-blanching, and sores in her mouth. What is the best management option of the following options?

	a.
	Prescribe diphenhydramine (Benadryl) and tell her to report if the symptoms worsen
	d.
	Tell patient that if she develops blisters or ulcers on the skin, she must stop nevirapine

	b.
	Check ALT. If it is normal, the regimen can be continued
	e.
	Replace nevirapine with efavirenz and continue monitoring the patient at the clinic level.

	c.
	Immediately discontinue nevirapine and refer patient to hospital


____
29.
A 52-year-old obese, postmenopausal woman with HIV infection has been treated with antiretroviral therapy consisting of d4T + 3TC + efavirenz for 24 months. Her CD4 has risen to 350 and her viral load is undetectable. She develops psychosis, difficulty concentrating, and nightmares and you decide that it is prudent to replace efavirenz with nevirapine, even though developing efavirenz CNS toxicity would be unusual this late after initiation of efavirenz. 

Six weeks after switching from efavirenz to nevirapine,  she develops nausea, vomiting, upper abdominal discomfort and dark urine. She is on no other medications. There is no skin rash or fever. She appears mildly icteric and has hepatomegaly on exam. The ALT is three times the upper limit of normal.

What is the best management approach of the following options?

	a.
	This is probably nevirapine hepatotoxicity. Replace nevirapine with Kaletra and monitor closely
	d.
	This could be either nevirapine hepatotoxicity or mitochondrial toxicity from d4T or acute viral hepatitis. Measure the venous lactate and check hepatitis serologies; if they are normal, replace nevirapine with Kaletra

	b.
	This is probably mitochondrial toxicity due to d4T. Measure electrolytes and venous lactate level.
	e.
	This could be either nevirapine hepatotoxicity or acute viral hepatitis. Check hepatitis B surface antigen and hepatitis A antibody; if they are negative, replace nevirapine with Kaletra

	c.
	This is probably acute viral hepatitis. Check hepatitis B surface antigen and hepatitis A antibody


____
30.
A 28-year-old man is admitted to surgical service with 1 day of nausea, vomiting, epigastric pain. He has been previously admitted twice for similar symptoms, with diagnosis of acute pancreatitis (December 2005, March 2006).

He has been on ARVs for 2 years (regimen 1a: d4T+3TC+EFV). Pre-ARV CD4=39 with pVL=490,000. Most recent CD4=192 with undetectable HIV viral load. He previously drank alcohol heavily but says he stopped 1 year ago.
Prior OIs: thrush and PTB (Aug 2004)

During his admission for pancreatitis in March 2006, a venous lactate was 3.9 mm/L

During current admission:

AST 58 ALT 49 GGT 138 ALP 96 anion gap 9 amylase 1225.

Abdominal ultrasound normal.

How should his antiretroviral therapy be managed after the pancreatitis resolves?

	a.
	Continue the current regimen
	d.
	Replace d4T with AZT whether or not lactate is elevated

	b.
	Replace d4T with ddI
	e.
	Switch to regimen 2: AZT + ddI + Kaletra

	c.
	Check a lactate level before discharge; if elevated replace d4T with AZT


____
31.
A 38-year-old man with HIV infection presents with oral thrush and Kaposi sarcoma. The Kaposi sarcoma is extensive involving tumor-associated edema of the legs and genitalia and involvement of the GI tract. The CD4 is 150 and HIV viral load 500,000 copies/mL.

How should this patient be managed?

	a.
	Start antiretroviral therapy without chemotherapy
	d.
	Start both chemotherapy and antiretroviral therapy

	b.
	Start chemotherapy without antiretroviral therapy
	e.
	Start radiation therapy and antiretroviral therapy

	c.
	Offer palliative care only since antiretroviral therapy is ineffective with advanced Kaposi sarcoma


____
32.
A 32-year-old Xhosa woman with HIV infection presented with 1 month of fevers, night sweats, weight loss, and skin rash. View the picture below and answer the following questions.
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Which of the following would you consider in the differential diagnosis?

	a.
	Disseminated herpes zoster
	d.
	Bacillary angiomatosis

	b.
	Kaposi sarcoma
	e.
	Disseminated histoplasmosis

	c.
	Disseminated cryptococcosis infection
	f.
	All of the above


____
33.
32-year-old Xhosa woman with HIV infection presented with 1 month of fevers, night sweats, weight loss and skin rash. View the picture below and answer the following questions.
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The physical examination additionally shows deep ulcerations on the tongue and gums. What is the most important diagnostic procedure to perform, given the tests available in the public sector in South Africa?

	a.
	Full blood count
	d.
	Serum cryptococcal antigen

	b.
	Chest X ray
	e.
	Biopsy of a lesion

	c.
	Blood cultures
	f.
	Sputum for AFB


____
34.
A 32-year-old Xhosa woman with HIV infection presented with 1 month of fevers, night sweats, weight loss, and skin rash. The rash is a scaling nodular eruption involving face, trunk, and extremities, with ulceration, with lesions of different size. Some of the lesions have central umbillication. The physical examination additionally shows deep ulcerations on the tongue and gums. A biopsy of one of the skin lesions shows granulomatous inflammation and intracellular yeast forms (see photomicrograph). What is the most likely diagnosis?
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	a.
	Kaposi sarcoma
	d.
	Disseminated cryptococcosis

	b.
	Disseminated herpes zoster
	e.
	Disseminated histoplasmosis

	c.
	Bacillary angiomatosis
	f.
	Molluscum contagiosum


____
35.
A 32-year-old Xhosa woman with HIV infection presented with 1 month of fevers, night sweats, weight loss, and skin rash. The rash is a scaling nodular eruption involving face, trunk, and extremities, with ulceration, with lesions of different size. Some of the lesions have central umbillication. The physical examination additionally shows deep ulcerations on the tongue and gums. A biopsy of one of the skin lesions shows histoplasma. What therapy would you initiate when treating a client in the public sector of South Africa?

	a.
	Liposomal amphotericin 4 mg/kg 
	d.
	Amphotericin deoxycholate 0.7 mg/kg 

	b.
	Itraconazole 400 mg IV x 
	e.
	Septra DS q6hr

	c.
	Fluconazole 1200 mg po 
	f.
	Flucytosine 25 mg/kg q6hr


____
36.
A 32-year-old Xhosa woman with HIV infection presented with 1 month of fevers, night sweats, weight loss, and skin rash. The rash is a scaling nodular eruption involving face, trunk, and extremities, with ulceration, with lesions of different size. Some of the lesions have central umbillication. The physical examination additionally shows deep ulcerations on the tongue and gums. A biopsy of one of the skin lesions shows histoplasma. She has improved after two weeks of amphotericin at 0.7 mg/kg qd and her lesions have melted away. What would you do at this point for her?

	a.
	Stop antifungals and start ARVs
	d.
	Amphotericin deoxycholate 0.7 mg/kg twice weekly

	b.
	Itraconazole 200 mg po qd 
	e.
	Fluconazole 200 mg po qd

	c.
	Fluconazole 800 mg po qd
	f.
	Ketoconazole 500 mg po qd


____
37.
A 19-year-old Xhosa female presents to casualty department due to trauma to her face. She reports being physically assaulted by an unknown male assailant early that day on her way to the market. When pressed by the astute health care practitioner she also admits to being raped. The patient was menstruating at the time of the sexual assault.

According to South Africa Sexual Assault Guidelines (2008), each of the following should be done EXCEPT which one?

	a.
	Offer AZT 300 mg every 12 hours and 3TC 150 mg every 12 hours 
	d.
	Check pregnancy test

	b.
	Counsel the patient
	e.
	Offer AZT 300 mg every 12 hours, 3TC 150 mg every 12 hours and Kaletra 400/100 mg every 12 hours

	c.
	Check HIV test on the assault victim.
	f.
	Follow guidelines for STI/pregnancy prophylaxis


____
38.
A 19-year-old Xhosa female presents to casualty department due to trauma to her face. She reports being physically assaulted by an unknown male assailant early that day on her way to the market. When pressed by the astute health care practitioner she also admits to being raped. After counseling, and a negative pregnancy test the client is interested in starting prophylaxis.  One week worth of AZT 300 mg bd and 3TC 150 mg po bd is given to the client and she is told to return for reassessment at that time. 

When would the addition of lopinavir/ritonavir 400/100 mg po bid have been appropriate?

	a.
	Multiple perpetrators
	d.
	Known HIV positivity of the perpetrators

	b.
	Anal penetration
	e.
	Menstruating at time of the rape or presence of genital sores/ulcers

	c.
	Severe trauma to genital areas
	f.
	All of the above


____
39.
A 36-year-old female with no significant past medical history originally started on regimen 1a (EFV + d4T + 3TC) on May 2005. She was virally suppressed and overall has been doing clinically well on this regimen. However, her most recent labs are cause for concern:

	
	6 months ago
	Current

	CD4
	449
	707

	HIV VL
	< 50
	240


She absolutely states she has been adherent. According to 2008 South African treatment guidelines, what should be done? 

	a.
	Change to second-line regimen
	d.
	Obtain genotype resistance test

	b.
	Begin stepped-up adherence package and recheck her viral load in 6 months
	e.
	Add ddI

	c.
	Begin stepped-up adherence package and recheck her viral load in 3 months


____
40.
A 36-year-old female with no significant past medical history originally started on regimen 1a (EFV + d4T + 3TC) a little over a year ago. She was virally suppressed and overall has been doing clinically well on this regimen. Time after time she reports she is adherent. Following are her most recent labs:

	
	8 months ago
	2 months ago
	Current

	CD4
	449
	707
	570

	HIV VL
	<50
	240
	7,680


What would you do next in South Africa? 

	a.
	Switch to second-line regimen
	d.
	Refer her for adherence counseling

	b.
	Motivate for adherence and recheck her viral load in 1 to 2 months
	e.
	Add ddI

	c.
	Recheck her viral load in 6 months
	f.
	Send genotype antiretroviral testing


____
41.
A 25-year-old HIV-positive male prisoner on regimen 1a is brought to you for an acute appointment by two prison guards. You walk into the room and notice all the windows are closed. 

He complains of three weeks of coughing with intermittent fevers. A browse through the medical record results in the discovery that at his imprisonment 10 weeks ago, he was noted to have a sputum of 3 + AFB. He has never been treated for tuberculosis before and has received a 10-day course of Augmentin in prison without change in symptoms. 

Which of the following measures has been found in models to be most effective as a single intervention in reducing nosocomial transmission of XDR tuberculosis? 

	a.
	Ensure all practitioners wear N95 masks
	d.
	Optimize natural ventilation

	b.
	Place UV lights in the clinic
	e.
	Discharge TB patients early

	c.
	Make rapid TB resistance testing available
	f.
	Teach patients cough hygiene


____
42.
A 25-year-old HIV-positive male prisoner is brought to you for an acute appointment by two prison guards. His current CD4 is 163.

He complains of three weeks of coughing with intermittent fevers. A browse through the medical results in the discovery that at his imprisonment 10 weeks ago, he was noted to have a sputum of 3 + AFB. His records indicate that he has previously undergone treatment for pulmonary tuberculosis in 2003.

What would you do for him today?

	a.
	Recheck sputums, but in meantime start antibiotics for pneumonia
	d.
	Start RHZE

	b.
	Start ARVs
	e.
	Start ARVs and RHZE

	c.
	Start RHZE + streptomycin 
	f.
	Chest X-ray


____
43.
A 25-year-old HIV-positive male that you are retreating for pulmonary TB was lost to follow up after being released from prison. He unfortunately was never initiated on ARVs as you had planned after TB therapy was started.

Six months later he shows up to clinic and reports that he had recently been hospitalized with cryptococcal meningitis. You discover that he is still taking his TB medication and in the meantime has been started on regimen 1a (EFV-d4T-3TC). He states that he did receive IV amphotericin for 2 weeks. He now is on fluconazole 400 mg a day. 

What would you do for him today?

	a.
	Increase fluconazole dose to 800 mg a day
	d.
	Decrease fluconazole to 200 mg a day

	b.
	Continue current regimen
	e.
	Stop TB therapy

	c.
	Change ARV regimen to 1b
	f.
	Repeat a chest X ray


____
44.
A 32-year-old female was initiated on regimen 1a in August 2005. In April 2007 she delivered a child and was noted to have erratic ARV use. In July 2007 she was diagnosed with pulmonary TB and retreatment (also treated in 2003) was initiated. Her labs are as follows:

	
	May 05
	March 06
	Sept 06
	April 07
	June 07
	Nov 07

	CD4
	30
	261
	187
	71
	40
	72

	HIV VL
	>750,000
	6,100
	54,000
	330,000
	1,500,000
	480,000


She is otherwise clinically stable and her other blood tests are normal. What will you do for her at this point?

	a.
	Continue the current ARV regimen, other regimens are contraindicated given her current TB therapy
	d.
	Continue the regimen and do further adherence counseling

	b.
	Switch to Kaletra + AZT + ddI
	e.
	Switch to regimen 1b

	c.
	Add TDF to the regimen
	f.
	Switch to Kaletra + AZT + ddI + 3TC


____
45.
A 32-year-old female was initiated on regimen 1a in August 2005. In April 2007 she delivered a child and was noted to have erratic ARV use. In July 2007 she was diagnosed with pulmonary TB and retreatment (also treated in 2003) was initiated. Her labs are as follows:

	
	May 05
	March 06
	Sept 06
	April 07
	June 07
	Nov 07

	CD4
	30
	261
	187
	71
	40
	72

	HIV VL
	>750,000
	6,100
	54,000
	330,000
	1,500,000
	480,000


She is otherwise clinically stable and her other blood tests are normal. You have decided to start regimen Kaletra + ddI + AZT + 3TC. What dose of Kaletra would you initiate?

	a.
	Kaletra 400/100 mg po bid
	d.
	Kaletra 400/100 mg po tid

	b.
	Kaletra 400/400 mg po bid
	e.
	b or c

	c.
	Kaletra 800/200 mg po bid
	f.
	b, c, or d


____
46.
A 31-year-old female here for ARV initiation. Past medical history is pertinent for epilepsy. She is on phenytoin for this and has not had a seizure in months. She has a history of pulmonary tuberculosis and was treated for 6 months in the past. 

She has done well with pretreatment counseling and tmp/smx pill counts.
Her current CD4 is 212 and her HIV VL is 35,286.   

WBC 2.6  Hb 11.8  Plts 238.  U and E, liver panel, RPR, hepatitis screen all normal. 

Weight 50 kg.

Clinically she feels well and has not been hospitalized for any HIV-related illness. 

What would you like to do for her today?

	a.
	Start NVP 200 bid + 3TC 150 bid +d4T 20 bid
	d.
	Start Kaletra 400/400 + AZT 300 bid + 3TC 150 bid

	b.
	Start EFV 600 qhs +3TC 150 bid +d4T 20 bid
	e.
	Start EFV 600 bid +  3TC 150 bid +  d4T 20 bid 

	c.
	Start Kaletra 400/100 bid + AZT 300 bid + 3TC 150 bid
	f.
	Change the anticonvulsant before starting antiretroviral therapy


____
47.
A 30-year-old woman with HIV was started on regimen 1a (EFV + 3TC + d4T) 6 months ago when her CD4 was 40 and her HIV VL 69,000. Two months into this regimen she was hospitalized (but cannot tell you for what reason). She reports that since discharge she has been fairly well (no nausea, vomiting, diarrhea). She has a good appetite, but for some reason continues to lose weight. She has lost 10 kg in the last 3 months.  

She does have one child who is five years old. At that time she was HIV-negative. She also has a history of recent completion of antituberculous therapy three months prior to ARV initiation.

Restaging at this point demonstrates a CD4 220 and an undetectable HIV VL. 

Pertinent labs include:

Wbc 7.2, Hb 9.7, Plts 210.   

ALT 180  AST 165  Alk phos 130  GGT 145  Bilirubin total 2.0.

HepBsAg positive,  HepBeAg positive,  HepBsAb negative ; HCV antibody negative.

A chest X ray is performed and is normal. Sputum AFB x 2 are negative. Abdominal ultrasound shows a small nodular liver.

What is the likely cause for her weight loss?

	a.
	HIV wasting syndrome
	d.
	Intestinal worms

	b.
	smear negative TB
	e.
	AIDS cholangiopathy

	c.
	Anorexia
	f.
	Chronic hepatitis B and cirrhosis


____
48.
A 30-year-old woman with HIV and chronic active HBV. She was started on regimen 1a (EFV + 3TC + d4T) 6 months ago when her CD4 was 40 and her viral load 69,000. Two months into this regimen she was hospitalized (but cannot tell you for what reason). She reports that since discharge she has been fairly well. Her follow-up CD4 is 163 and her VL is undetectable. Other pertinent labs include:

ALT 180  AST 165  Alk phos 130  GGT 145  BiliT 2.0.

HepBsAg positive  HepBeAg positive  HepBsAb negative; Hepatitis C antibody negative.

Looking back 6 months ago, it appears that she has always had elevated liver enzymes.  

Although HIV is suppressed, you are concerned about the cause and treatment of the hepatitis. What is the best possible therapeutic option to treat hepatitis B coinfection in the South Africa public sector?

	a.
	Start adefovir
	d.
	Replace d4T with tenofovir

	b.
	Nothing; she is being treated 
	e.
	Nothing; there is no benefit from treatment

	c.
	Ganciclovir
	f.
	Entecavir


____
49.
A 28-year-old female started on regimen 1a (3TC + d4T + EFV) 6 months ago. She is also in tmp/smx prophylaxis. Her baseline CD4 is 180 CD4 % 15 and her viral load is 4,000. She reports that she hasn’t felt much better since starting ARVs. Her weight has not improved and she still has oral candidiasis, daily NS, and fevers.

Her exam is pertinent for a very thin female who appears chronically ill. Oral thrush is evident, as is scattered small cervical lymphadenopathy. Otherwise her exam is unremarkable.

You are worried about possible coinfection with TB and pursue diagnosis. Sputum AFB are negative x 3, her chest x ray is completely normal. 

Repeat labs at this point:

CD4 110 with CD4 % 10; viral load is undetectable. 

WBC 4  Hb 8.7  MCV 85  Plts 160

What is the best thing to do for her at this point?

	a.
	Repeat labs in 2-4 weeks
	d.
	Bone marrow biopsy

	b.
	Repeat labs in 6 months
	e.
	Blood cultures

	c.
	Change to regimen 2
	f.
	Antibiotics 


____
50.
A 28-year-old female started on regimen 1a (3TC + d4T + EFV) 6 months ago. She is also in tmp/smx prophylaxis. Her baseline CD4 180 CD4 % 15 and her viral load is 4,000. She reports that she hasn’t felt much better since starting ARVs. Her weight has not improved and she still has oral candidiasis, daily NS, and fevers. In talking with her, you learn that she had a sexual partner from West Africa several years before her HIV diagnosis.

Her six month labs include: 

CD4 110 with CD4 % 10; viral load is undetectable. 

WBC 4  Hb 8.7  MCV 85  Plts 160.
Repeat CD4, VL, FBC 2 weeks later are essentially identical.

You pursue a thorough evaluation course over the next six months including sputum AFB x 3, chest X ray, bone marrow biopsy, and an abdominal ultrasound. All negative. 

Her labs a year after initiation of ARVs demonstrate:

CD4 60, CD4 % 5; viral load is undetectable.
Her exam is pertinent for a very thin female who appears chronically ill. Oral thrush is evident, as is scattered small cervical lymphadenopathy. Otherwise her exam is unremarkable. 

You are highly suspicious about HIV-2 and you decide to presumptively initiate therapy. What would be an effective regimen?

	a.
	Kaletra + 3TC + d4T
	d.
	EFV + ddI + d4T

	b.
	NVP + 3TC+ d4T
	e.
	NVP + ddI + d4T

	c.
	EFV + 3TC + AZT
	f.
	None of the above


____
51.
A 28-year-old female started on regimen 1a (3TC + d4T + EFV) 6 months ago. She is also in tmp/smx prophylaxis. Her baseline CD4 is 80 CD4 % 6, and her viral load is 75,000. She reports that she hasn’t felt much better since starting ARVs. Her weight has not improved and she still has oral candidiasis, daily NS, and fevers.

Her exam is pertinent for a very thin female who appears chronically ill. Oral thrush is evident, as is scattered small cervical lymphadenopathy. Otherwise her exam is unremarkable.

Two months ago she was admitted to the hospital for failure to thrive and underwent a very thorough examination (chest X ray, sputum evaluation, bone marrow biopsy, ultrasound abdomen) that was non-diagnostic. 

Repeat labs today are

CD4 76 CD4 % 6; viral load is undetectable. 

WBC 4  Hb 8.7  MCV 85  Plts 160.
You are worried this suggests a discordant responder. 

Which of the following have been identified as risk factors for patients who have evidence of virologic but poor immunologic response to antiretroviral therapy?

	a.
	Age > 50 years
	d.
	ddI + tenofovir–containing regimen

	b.
	Non-standard HAART regimens
	e.
	HLA-Bw4 homozygosity

	c.
	Incomplete HIV viral suppression
	f.
	All have been identified as risk factors


____
52.
A 32-year-old man presents to the casualty department with 1 week of chest pain. He notes it is severe in quality and worse with deep inspirations, but not exertion. Not relieved by rest. This symptom has been preceded by months of fevers, weight loss, progressive weakness, and cough. He has recently been diagnosed with both HIV and pulmonary TB. He reports his last CD4 was 41. One month ago he was started on RHZE as well as tmp/smx prophylaxis. Two weeks ago he was initiated on regimen 1a. 

Physical exam reveals a febrile and tachycardia thin African male in no acute distress. Heart sounds are distant, JVP is elevated. Pulsus paradoxicus is present. Lung auscultation is clear. He does not have pedal edema.

His chest X ray is as follows:
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What would you expect his EKG to look like?

a.
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	a.
	A
	d.
	D

	b.
	B
	e.
	E

	c.
	C
	f.
	F


____
53.
A 32-year-old man presents to the casualty department with 1 week of chest pain. He notes it is severe in quality and worse with deep inspirations, but not exertion. Not relieved by rest. This symptom has been preceded by months of fevers, weight loss, progressive weakness, and cough. He has recently been diagnosed with both HIV and pulmonary TB. He reports his last CD4 was 41. One month ago he was started on RHZE as well as tmp/smx prophylaxis. Two weeks ago he was initiated on regimen 1a. 

Physical exam reveals a febrile and tachycardic thin African male in no acute distress. Heart sounds are distant. JVP is elevated. Lung fields are clear to auscultation. Pulsus paradoxicus is not present. He does not have pedal edema.

His chest X ray is as follows:
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In South Africa what is the most likely diagnosis?

	a.
	Streptococcus pneumoniae
	d.
	Kaposi sarcoma

	b.
	Cryptococcus
	e.
	SLE

	c.
	Tuberculous pericardial effusion
	f.
	Coxsackie virus


____
54.
An 18-year-old G2P1 female presents in labor. She alerts you that she is HIV-positive and that her last CD4 a year ago was 320. She reports she has had an uneventful pregnancy and so she did not need any prenatal care. 

Her first child is healthy and she reports she was not HIV-positive at the time. Her cervical exam reveals a dilating cervix so you prescribe a single dose of nevirapine.

According to the new South African PMTCT guidelines, what other intervention, if any, should you initiate at this point?

	a.
	3TC and AZT po bid
	d.
	Kaletra po bid

	b.
	AZT q3hours until delivery
	e.
	3TC q3hours until delivery

	c.
	NVP + 3TC +D4T po bid
	f.
	Nothing more


____
55.
An 18-year-old G2P1 female presents in labor. She alerts you that she is HIV-positive and that her last CD4 a year ago was 320. She reports she has had a uneventful pregnancy and so she did not need any prenatal care. 

Her first child is healthy and she reports she was not HIV-positive at the time. Her cervical exam reveals a dilating cervix so you prescribe a single dose of nevirapine and initiate AZT every three hours.

She delivers a healthy-appearing baby boy.

According to the new South Africa PMTCT guidelines what therapy should be offered to her child?

	a.
	None
	d.
	AZT for 28 days

	b.
	Single dose nevirapine and AZT for 7 days
	e.
	Single dose nevirapine and AZT for 28 days

	c.
	Single dose nevirapine
	f.
	3TC and AZT for 7 days


____
56.
A 35-year-old female with a baseline CD4 of 28 and viral load of 62,000 was started on regimen 1b (d4T + 3TC + NVP) 2 months ago. She presents to the outpatient department with a complaint of a few days of cough, fever and shortness of breath. 

On examination you find a chronically ill–appearing woman. She is indeed febrile and tachycardic. Her pulmonary exam reveals coarse breaths and crackles at the bases. 

This is her chest X ray:
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What is the most likely diagnosis?

	a.
	Pneumocystis jirovecii
	d.
	Miliary tuberculosis

	b.
	Lymphocytic infiltrative pneumonitis
	e.
	Pulmonary hemorrhage

	c.
	Aspiration pneumonitis
	f.
	Loeffler syndrome


____
57.
A 35-year-old female with a baseline CD4 of 28 and viral load of 62,000 was started on regimen 1b 2 months ago. She presents to the outpatient department with a complaint of a few days of cough, fever and shortness of breath. 

On examination you find a chronically ill–appearing woman. She is indeed febrile and tachycardic. Her pulmonary exam reveals coarse breaths and crackles at the bases. 

This is her chest X ray:
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You send for sputum AFB and culture and she is indeed AFB positive. She has never been treated for tuberculosis before and you start her on RHZE and also switch her to regimen 1a (3TC + d4T + EFV). The first few weeks after initiation of therapy she appears to clinically improve. Two weeks into treatment she again develops fevers. 

What could be causing her symptoms?

	a.
	Paradoxical reaction due to immune reconstitution
	d.
	Drug allergy

	b.
	Superimposed pneumonia
	e.
	Any of the above

	c.
	MDR tuberculosis


The following case applies to questions 58 through 61.

A 15-week-old male is brought to OPD clinic. He is HIV-exposed, and is on no medications. Birth weight was 3.1 kg and current weight is 4.5 kg. Five days ago he began to have recurrent cough, increased work of breathing, and decreased desire to feed. On exam, the child is tachypneic and in moderate respiratory distress. Temperature is 37.9C, respiratory rate is 65, andoxygen saturation is 68% while breathing room air. There is oral candida and generalized lymphadenopathy. The mucous membranes are dusky and dry. The lungs are clear but there are moderate subcostal and intercostal retractions. Mild hepatosplenomegaly is present.  A chest X ray shows bilateral interstitial infiltrates without lymphadenopathy. 
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____
58.
What is the MOST LIKELY cause of the infant’s acute respiratory illness?

	a.
	Miliary TB
	d.
	CMV pneumonia

	b.
	Pneumocystis jirovecii pneumonia
	e.
	Bronchiolitis

	c.
	Bacterial pneumonia


____
59.
The child is admitted to the hospital and supplied oxygen by face mask with some improvement in respiratory distress. FBC, blood cultures, U+E, and LDH are sent to the lab and pending. Which of the following medications should be administered immediately?

	a.
	Ampicillin 100 mg/kg/d divided every 6 hours IV and gentamicin 7mg/kg load then 5 mg/kg daily IV
	d.
	Ganciclovir 10 mg/kg/d divided every  12 hours IV

	b.
	Cefotaxime 150 mg/kg/d IV
	e.
	TMP/SMX 10 mg/kg/d divided every 12 hours and prednisone 
1 mg/kg daily

	c.
	Ampicillin 100 mg/kg/d divided every 6 hours IV, gentamicin 7 mg/kg load then 5 mg/kg daily IV, TMP/SMX 20 mg/kg/d trimethoprim component divided every six hours IV, and prednisone 1–2 mg/kg daily


____
60.
A naso-pharyngeal aspirate returns negative for PCP organisms by silver staining on hospital day three. The child has slowly improved on therapy for bacterial pneumonia and PCP. Respiratory rate is 60 and oxygen saturation is 84% while breathing room air; on 2 L of O2 the oxygen saturation increases to 94%. 

Since the sputum has returned negative for PCP, cotrimoxazole should be changed to once-daily dosing and prednisone, if ordered, should be discontinued.

	a.
	True
	b.
	False


____
61.
Nine days later the child has considerably improved. An HIV DNA PCR returned positive. The CD4% is 24, absolute 912, and the viral load is pending. He is now breathing comfortably off of oxygen and ready for discharge. His weight is 4.8 kg. Ideally, his discharge medications would include which of the following?

	a.
	Cotrimoxazole 2.5 mL daily
	d.
	Cotrimoxazole 2.5 mL every 6 hours to complete 21 days, then 2.5 mL daily; prednisone 1 mg/kg daily taper to complete 14–21 days; d4T syrup 1 mg/kg twice daily; 3TC liquid 4 mg/kg twice daily; Kaletra liquid 12 mg/kg lopinavir component twice daily

	b.
	Cotrimoxazole 2.5 mL every 6 hours to complete 21 days, then 2.5 mL daily
	e.
	Cotrimoxazole 2.5 mL daily; d4T syrup 1 mg/kg twice daily; 3TC liquid 4 mg/kg twice daily; Kaletra liquid 12 mg/kg lopinavir component twice daily

	c.
	Cotrimoxazole 2.5 mL every six hours to complete 21 days, then 2.5 mL daily; prednisone 1 mg/kg daily taper to complete 14–21 days


The following narrative applies to questions 62 and 63.

A two-year-old male is seen in your ARV clinic for the first time, having just moved from KwaZulu Natal. He was diagnosed with HIV at 12 months of age after developing pulmonary TB and begun on ARVs at that time. Both parents have died, and he is brought to clinic by his aunt. No records from clinic are available, but the aunt tells you his last CD4% was 21% with an undetectable viral load 6 months ago. She says he is doing well despite three to four loose stools daily and has been gaining weight. On exam the weight is 9.1 kg and the child is well-appearing without significant findings. 

Current medications: 

d4T 15 mg capsule twice daily; 3TC 10 mg/mL, 3 mL twice daily; ritonavir 80 mg/mL, 1.5 mL twice daily; cotrimoxazole 5 mL daily.

____
62.
What are the correct investigations to send at this time?

	a.
	CD4 and VL
	d.
	CD4, VL, FBC, LFTs, cholesterol, glucose, and triglycerides

	b.
	FBC, LFTs, and CD4
	e.
	CD4 only

	c.
	CD4, VL, FBC, LFTs


____
63.
Which of the following is the BEST option for managing his medications?

	a.
	Make no medication changes at this time; return to clinic in 1 month
	d.
	Discontinue cotrimoxazole; return to clinic in 1 month

	b.
	Discontinue Ritonavir, begin EFV 200 mg each evening; return to clinic in 1 month
	e.
	Discontinue ritonavir, begin NVP 10 mg/mL, 3 mL once daily x 14 d. then 6 mL twice daily

	c.
	Discontinue ritonavir, begin Kaletra 80 mg lop/mL, 1.5 mL twice daily; return to clinic in 1 month


The following case applies to questions 64 and 65.

A 4-month-old HIV-exposed female presents to the OPD at Nelson Mandela Hospital, Mthatha, on March 4, 2008 with 2 weeks of cough, intermittent fever, increased work of breathing, and poor feeding. The child is in the care of her grandmother, as the mother died of a respiratory illness when the baby was three weeks old. The baby breast-fed until the death of her mother, and is now exclusively formula fed. She has a history of hospitalization at 4 weeks of age for pneumonia and was treated with penicillin and gentamicin. Currently the child is on no medications. Birth weight is not known. On exam, weight is 3.75 kg, temperature 38.3C, respiratory rate 68, pulse 140. The oxygen saturation is 91% on room air. Exam reveals an emaciated child in moderate respiratory distress. Oral thrush is present. The breath sounds are coarse bilaterally, right > left. The liver is 6 cm below the right costal margin and splenomegaly is present. A chest X ray demonstrates large RUL infiltrate with central area of lucency and a rounded density to the right of the trachea displacing the airway slightly to the left. There is a subtle reticulonodular pattern in both lungs.
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____
64.
Which of the following is the MOST LIKELY cause of this patient’s respiratory illness and chest X ray findings?

	a.
	Bacterial pneumonia
	d.
	Pneumocystis jirovecii pneumonia

	b.
	TB
	e.
	CMV pneumonia

	c.
	Lymphocytic interstitial pneumonitis


____
65.
The infant is admitted to hospital; an FBC, U + E, LDH, blood culture, and DNA PCR are ordered. Sputum samples are requested but results will not be available for at least 24 hours.

Which of the following is the best INITIAL combination of medications that should be ordered?

	a.
	TMP/SMX every 6 hours, prednisone 1–2 mg/kg daily, penicillin, and gentamicin
	d.
	RHZE plus vitamin B6, TMP/SMX every 6 hours IV, penicillin, and gentamicin IV

	b.
	RHZE plus vitamin B6
	e.
	Trimethoprim/sulfamethoxazole every 6 hours IV

	c.
	Penicillin and gentamicin IV


The following case applies to questions 66 through 68.

A 6-year-old girl is seen in ARV clinic for the first time after moving to East London from KZN. She is on d4T, 3TC, and EFV at correct doses. She was originally diagnosed with HIV at 4 years of age and begun on her current regimen at that time. Review of a hand-written referral letter from KZN reveals that she has been treated for miliary TB twice since 2005, once for 6 months at the time of her original diagnosis and again just over 1 year ago for 12 months. In addition, she has been hospitalized for bacterial pneumonia five times since her diagnosis 2 years ago. Her mother states that she tires easily and gets short of breath when playing with her friends. She denies fever, night sweats, or weight loss. On exam she is thin and mildly tachypneic, but in no significant distress. Findings include generalized lymphadenopathy, hepatosplenomegaly, and parotid hypertrophy. There are scattered coarse crackles and expiratory rhonchi on chest auscultation. A picture and chest X ray follow:
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____
66.
What is the MOST LIKELY diagnosis given her symptoms and exam findings?

	a.
	Lymphocytic interstitial pneumonitis
	d.
	Miliary tuberculosis

	b.
	CMV pneumonitis
	e.
	Recurrent PCP pneumonia

	c.
	Idiopathic pulmonary fibrosis


____
67.
Which of the following is the BEST choice for initial management of this child’s respiratory disease?

	a.
	RHZE + vitamin B6 x 12–18 months
	d.
	Amoxicillin 90 mg/kg/d divided 3 times daily for 10 days

	b.
	TMP/SMX 20 mg/kg/d every 6 hours for 3 weeks
	e.
	Ciprofloxacin 30 mg/kg/d divided every 12 hours for 2 weeks

	c.
	Prednisone 2 mg/kg daily x 2 weeks, then tapered over 2–4 weeks


____
68.
She improves on your prescribed treatment and does well for the following 6 months. She then returns to clinic complaining of 2 weeks of increased cough, sputum production, and shortness of breath. Review of systems is positive for intermittent fevers and chills. A CT scan of the chest is displayed below.
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A sputum sample is sent to the laboratory and returns with heavy growth of Pseudomonas aeruginosa. Outpatient treatment for her condition should include which of the following? 

	a.
	Amoxicillin 45 mg/kg/d divided every 8 hours x 7 days
	c.
	Erythromycin 50 mg/kg/d divided every 6 hours x14 days

	b.
	Cotrimoxazole 10 mg/kg divided every 12 hours x 10 days
	d.
	Ciprofloxacin 30 mg/kg/d divided every 12 hours x 14 days


The following case applies to questions 69 through 71.

A 6 month-old male is referred to ARV clinic for initiation of therapy. A review of his record reveals that he was diagnosed at age 4 months after his older sister tested positive for HIV. A staging CD4% was 18% (total 736) one month ago. Exam today reveals a 5.6 kg male in no significant distress. There is no oral candida. Mild hepatosplenomegaly is noted, along with patchy tinea capitis, seborrheic dermatitis, and non-tender parotid hypertrophy.

____
69.
What is this child’s correct WHO staging? 

	a.
	I
	c.
	III

	b.
	II
	d.
	IV


____
70.
Should this child be started on ARVs?

	a.
	Yes
	b.
	No


____
71.
The child’s family does not have access to reliable refrigeration, but has met all other criteria for initiation of ARVs. Which of the following is the BEST combination of medications that you will prescribe for this child given this new information?

	a.
	d4T solution, 3TC solution, Kaletra solution, and cotrimoxazole solution
	d.
	AZT solution, 3TC solution, NVP solution, and cotrimoxazole solution

	b.
	d4T 15 mg capsule, 3TC solution, NVP solution, cotrimoxazole solution
	e.
	AZT solution, ddI solution, NVP solution, and cotrimoxazole solution

	c.
	AZT solution, 3TC solution, Kaletra solution, and cotrimoxazole solution


____
72.
What is the correct cotrimoxazole dose and frequency for PCP prophylaxis in an HIV-exposed 6-week-old infant weighing 3.9 kg?

	a.
	Cotrimoxazole 40 mg tmp/5mL, 2.5 mL daily
	d.
	Cotrimoxazole 40 mg tmp/5mL, 2.5 mL q6 hourly

	b.
	Cotrimoxazole 40 mg tmp/5mL, 2.5 mL twice daily
	e.
	None—the patient does not qualify for PCP prophylaxis until proven to have HIV and the CD4% is less than 15

	c.
	Cotrimoxazole 40 mg tmp/5mL, 2.5 mL q8 hours


____
73.
A 9 kg child with known HIV is diagnosed with pulmonary TB 6 months after beginning ARV therapy with d4T, 3TC, and Kaletra. Baseline CD4% was 6%, VL 1,200,000. At 6 months, repeat CD4% is 11% and VL is LDL. The child requires RHZ for 2 months, followed by RH for 4 months, for uncomplicated pulmonary TB. Which of the following is the LEAST preferred combination of ARVs for treating this situation?
	a.
	d4T, 3TC, Kaletra, with additional ritonavir
	d.
	d4T, 3TC, full-dosed ritonavir 

	b.
	d4T, 3TC, Kaletra at twice the usual Kaletra dose
	e.
	d4T, 3TC, abacavir at standard doses

	c.
	d4T, 3TC, Kaletra at standard (current) doses


____
74.
Which of the following infants/children qualifies for ARV therapy at the present time per the SA National Pediatric Guidelines?

	a.
	5 month-old with pulmonary TB and CD4 = 25%
	d.
	5 year-old with miliary TB and CD4 = 16%

	b.
	16-month-old with hepatosplenomegaly and CD4 = 18%
	e.
	All of the above

	c.
	3 year-old with LIP, clubbing, and dyspnea on mild exertion; CD4 = 11%


____
75.
A 4 year-old female with HIV on ARVs comes to see you in clinic.  Her mother was just diagnosed with smear-positive pulmonary TB and has begun treatment. The mother, girl, and her 8 year-old brother all live in the same one-room home. The 8 year-old has been tested negative for HIV. Neither of the children has been coughing, losing weight, or complaining of fevers, night sweats, or chills. According to the South Africa national guidelines, which of the following is the correct course of action?

	a.
	Reassurance and routine follow-up
	d.
	Treat the 4 year-old with 6 months of INH

	b.
	Place TSTs in both children; if positive, treat both with 6 months of INH
	e.
	Treat both children with 6 months of INH

	c.
	Place a TST in the 4 year-old female; if positive, treat with 6 months of INH


____
76.
Which of the following infants/children should receive an ELISA as the initial test to screen for HIV?

A. 6-week HIV-exposed infant
C.  12-month HIV-exposed toddler

B. 11-week abandoned infant     
D.  9-month infant, mother dead and exposure unknown

	a.
	A only
	d.
	B + C

	b.
	B only
	e.
	B + D

	c.
	D only


____
77.
A 3.2 kg baby boy is born to a mother who tested positive for HIV by rapid ELISA just prior to delivery. The mother received no PMTCT medications as she presented unbooked in late stages of labor. According to the SA PMTCT guidelines released in February 2008, which of the following medication regimens should the child receive?

	a.
	NVP syrup 0.6mL STAT; AZT syrup 1.2 mL q 12 hours x 7 days; cotrimoxazole 2.5 mL daily beginning at 4-6 weeks of life
	c.
	NVP syrup 0.6mL STAT; AZT syrup 1.2 mL q 12 hours x 28 days; cotrimoxazole 2.5 mL daily beginning at 4-6 weeks of life

	b.
	NVP syrup 0.6mL STAT; cotrimoxazole 2.5 mL daily beginning at 4-6 weeks of life
	d.
	AZT syrup 1.2 mL q 12 hours x 28 days; cotrimoxazole 2.5 mL daily beginning at 4-6 weeks of life


____
78.
A 2.9 kg baby girl is born to an HIV-positive mother at 38 weeks gestation via uncomplicated vaginal delivery. Rupture of membranes was spontaneous and no invasive fetal monitoring devices were used. The mother received a single dose of 200 mg NVP soon after the onset of labor, and her child received 0.6 mL of NVP solution at 48 hours of life. She plans to exclusively breast-feed the infant for the first 6 months of life, and asks you what is the likelihood that her infant will become HIV-1 infected. The BEST estimation of the child’s risk of infection at 18 months of life is:

	a.
	9% 
	d.
	40%

	b.
	16% 
	e.
	2%

	c.
	26%


____
79.
A 3.4 kg baby girl is born to an HIV-positive mother at 40 weeks gestation via uncomplicated vaginal delivery. Rupture of membranes was spontaneous and no invasive fetal monitoring devices were used. The mother’s CD4 count at 28 weeks gestation was 320, and she received AZT 300 mg q12 hours beginning at 28 weeks gestation. She also received a single dose of 200 mg NVP soon after the onset of labor, along with 300 mg AZT q3 hours throughout labor. After delivery her AZT was discontinued. Her newborn child received 0.6 mL of NVP solution at 48 hours of life as well as 4 mg/kg AZT q12 hours x 7 days. The infant now returns with her mother at 6 weeks of life for a routine DNA PCR. She has been exclusively formula fed. The BEST estimation of the child’s risk of having a positive DNA PCR at 6 weeks of life is:

	a.
	9%
	d.
	40%

	b.
	16%
	e.
	2%

	c.
	26%


____
80.
A 2-year-old HIV-positive female is admitted to the hospital with severe lactic acidosis. Her current ARV regimen is d4T, 3TC, and Kaletra. She has been on this regimen for 4 months; at a 3 month follow-up visit her CD4% had increased to 19% and her viral load was <400. On admission, her ARVs are discontinued. Over the following several days in hospital she receives aggressive fluid resuscitation and intensive care and her acidosis resolves. On discharge, which of the following would be the SAFEST regimen for this child?

	a.
	d4T + 3TC + Kaletra
	d.
	Tenofovir + 3TC + Kaletra

	b.
	AZT + 3TC + Kaletra
	e.
	AZT + ddI + nevirapine

	c.
	Abacavir + 3TC + Kaletra


____
81.
A 2.4 kg baby boy is born at 38 weeks gestation to an HIV-positive mother in the Eastern Cape. At 6 weeks of age, a DNA PCR is positive for HIV infection. Without ARV therapy or cotrimoxazole prophylaxis, what is the BEST estimate of this child’s likelihood of dying in the first year of life?

	a.
	10%
	d.
	75%

	b.
	25%
	e.
	90%

	c.
	50%


____
82.
An infant girl is found to be HIV-infected at 6 weeks of age by routine DNA PCR. She was placed on cotrimoxazole prophylaxis at the time her blood sample was obtained. Which of the following is the BEST estimate of this child’s relative risk of death at 2 years of age compared to an HIV-infected peer who does NOT receive cotrimoxazole prophylaxis?

	a.
	0.34
	d.
	0.9

	b.
	0.5
	e.
	1.0

	c.
	0.67


Answer Section
TRUE/FALSE

1.
ANS:
F

The correct answer is false. Women on HAART do not receive sdNVP or AZT per the SA national guidelines. However, their infants continue to receive sdNVP and AZT per the usual protocols. AZT is not recommended in SA in part because the usual starting regimen includes d4T, which is antagonistic when given in combination with AZT. Giving AZT during labor while also continuing her HAART would result in antagonism between these two important NRTIs. Many experts would recommend beginning pregnant women on an AZT-containing regimen if they require HAART since most PMTCT regimens used in clinical trials contained AZT. However, the SA guidelines specify regimen 1b as the preferred regimen. Women should receive their HAART regimen on schedule q12 hours during labor and delivery. Adding sdNVP to HAART regimens has been shown in developed nations to be of no additional benefit when on effective triple-ARV regimens and is not recommended.

1. National Department of Health. Policy and Guidelines for Implementation of the PMTCT Programme (2008). Available at: http://www.doh.gov.za/docs/policy/pmtct-f.html

PTS:
1
TOP: PMTCT
NOT:
Ben Westley

MULTIPLE CHOICE

2.
ANS:
C

The correct answer is (c) CD4 count. Total lymphocyte count has been recommended as a substitute criterion for initiation of antiretroviral therapy in adults (TLC<1200) if CD4 testing is not available. Plasma viral load would be assumed to be detectable in a patient who has been off antiretrovirals for greater than 3 months, but the viral load alone would not determine whether antiretroviral therapy should be resumed. A genotype resistance test may be uninformative in a patient off antiretrovirals for 3 months because of reversion of the predominant viral strain to “wild type”. In addition, resistance testing is not routinely available in most developing-country settings. If the CD4 count dropped to the 200–350 range, antiretroviral therapy should be resumed. Measuring glucose and lipids would not be necessary to determine whether antiretroviral therapy should be resumed.

PTS:
1
REF:
Case 1
TOP:
Treatment-experienced patient

NOT:
Chris Mathews


3.
ANS:
B

The correct answer is (b) 3TC. Resistance to 3TC can develop quickly because it requires only a single point mutation (M184V) to produce resistance. Since the patient had virologic rebound to 170,000 copies while on AZT + 3TC, resistance to 3TC is highly likely. It is possible that her virus developed resistance to AZT also, but it generally takes more than one mutation to produce high-level resistance to AZT. In the presence of ongoing viral replication, AZT would select for thymidine analog mutations (TAMSs) that would create cross-resistance with other thymidine analogs including d4T. Because viral replication was suppressed (viral load undetectable) on d4T + ddI + efavirenz, it is less likely that high-level resistance has developed to any of these drugs.

PTS:
1
REF: Case 1
TOP:
Treatment-experienced patient

NOT:
Chris Mathews



4.
ANS:
D

The best answer is (d) AZT + ddI + efavirenz. Option (a) is contraindicated because of the ongoing peripheral neuropathy that would be worsened by combining d4T + ddI. Option (b) is unlikely to suppress viral replication long term because of the highly likely presence of 3TC resistance that developed when she took AZT + 3TC and had high level viremia. Option (c) is not a good choice because the peripheral neuropathy would be worsened by d4T and because of probable 3TC resistance. Option (e) is contraindicated because AZT and d4T should never be administered together because of an adverse drug interaction due to competition for a cellular enzyme that activates both drugs. Although the virus may have developed some thymidine-analog mutations (TAMs) during prior treatment with AZT + 3TC, the genetic barrier to AZT is higher than for drugs like 3TC, nevirapine, and efavirenz that require only a single mutation to produce high-level resistance. There is not likely to be cross resistance, however, with ddI. Some experts would recommend using Kaletra instead of efavirenz because of the low genetic barrier to NNRTI resistance and the possible presence of some TAMs from prior AZT treatment in the presence of ongoing viral replication. The argument to use efavirenz is that the most recent treatment regimen (d4T+ddI+efavirenz) suppressed viral replication to undetectable levels and because it would be important to save a protease inhibitor for future salvage therapy if the new regimen fails. If option (d) is used, the patient will need to be closely monitored for worsening peripheral neuropathy.

PTS:
1
REF: Case 1
TOP:
Treatment-experienced patient

NOT:
Chris Mathews



5.
ANS:
C

The correct answer is (c) amphotericin B 1.0 mg/kg/day. Option (a) could be correct for patients with very mild cryptococcal meningitis, but this patient has poor prognostic signs including altered mental status with high CSF cryptococcal antigen titer and therefore should receive amphotericin B because of its superior outcomes in clinical trials. Option (c) is incorrect because 200 mg fluconazole is the recommended dose for maintenance therapy but not for initial treatment. Option (d) is incorrect because the amphotericin dose is too high and will produce more nephrotoxicity. Option (e) is incorrect because, although flucytosine has activity against Cryptococcus and is usually combined with amphotericin B for initial treatment in countries where flucytosine is available, resistance develops rapidly when it is used without amphotericin B.

1. McCarthy et al. Guidelines for the prevention, diagnosis and management of cryptococcal meningitis and disseminated cryptococcosis in HIV-infected patients : guideline. Southern African Journal of HIV Medicine 2007; 28(Sep):25-29, 32-35

PTS:
1
REF: Case 2
TOP:
Cryptococcal meningitis
NOT:
Chris Mathews



6.
ANS:
E

Option (e) is the best immediate plan. The patient had a prior history of pulmonary TB, received only 1 month of treatment, and has high risk of TB that may be present at the same time as cryptococcal meningitis. Even if all three sputum smears are negative for AFB, she should be treated for TB. Because of the history of partial TB treatment, it would be proper to send the sputum for culture and sensitivity before starting HRZE. Bacterial pneumonia has to be considered and empirically treated because it could be rapidly fatal if present and untreated. The location of the pulmonary infiltrate in the right lower lobe and her altered mental status should suggest the possibility of aspiration pneumonia. It is possible that the infiltrate is due to Cryptococcus because the lung is the portal of entry for cryptococcosis. The treatment for cryptococcal meningitis with amphotericin B would provide treatment for cryptococcal pneumonia.

PTS:
1
REF: Case 2
TOP:
Pneumonia with cryptococcal meningitis

NOT:
Chris Mathews



7.
ANS:
C

Option (c) is the most appropriate action. It is essential to measure the CSF opening pressure and this can be done using a tape measure and IV tubing attached to an IV pole when manometers are not available. Lumbar puncture with CSF removal sufficient to lower the pressure to < 20 cm H20, while contraindicated in intracranial hypertension with signs of brain shift, is required in AIDS-related cryptococcal meningitis with CSF pressure elevation, even with a normal CT scan of the head. While obtaining a CT scan before lumbar puncture would be desirable, in most developing country settings CT scanning is not available in a timely fashion, if at all. Lumbar puncture should not be delayed and may need to be repeated on a daily basis until the pressure normalizes. Medical approaches for management of increased CSF pressure, including the use of corticosteroids, acetazolamide, or mannitol, have NOT been shown to be effective in the setting of elevated intracranial pressure in cryptococcal meningitis. There may be a role for corticosteroid therapy, however, if the increased intracranial pressure is associated with a cryptococcal immune reconstitution syndrome in a patient on antiretroviral therapy.

PTS:
1
REF: Case 2
TOP:
ICP management with cryptococcal meningitis
NOT:
Chris Mathews



8.
ANS:
C

The correct answer is (c) tuberculous meningitis. The patient had a prior history of tuberculosis and defaulted therapy. His CSF profile is characteristic (low glucose, high protein, lymphocytic pleocytosis).

Option (a) is possible because a negative CSF cryptococcal antigen does not exclude the diagnosis of cryptococcal meningitis (sensitivity of India ink is 73%) A CSF cryptococcal antigen is better in excluding the diagnosis (sensitivity 94%)

Option (b) bacterial meningitis is unlikely because of the duration of his symptoms (2 weeks) and absence of neutrophilic pleocytosis. He could have partially treated bacterial meningitis but there is no history of antibiotic use.

Option (d) cerebral toxoplasmosis is possible given his immunosuppression, but stiff neck and the CSF abnormalities would not be expected. It is possible that he could have more than one opportunistic infection, however.

Option (e) is relevant because of its endemicity in South Africa, but there are no focal findings and the stiff neck and CSF findings are not suggestive of the diagnosis.

PTS:
1
REF: Case 3
TOP:
Tuberculous meningitis
NOT:
Chris Mathews



9.
ANS:
D

The correct answer is (d) administer amphotericin B. Although a negative India ink does not rule out cryptococcal meningitis (sensitivity 73%), if you can obtain a CSF cryptococcal antigen (sensitivity 94%) promptly, it is not necessary to treat for cryptococcal meningitis.

Option (a) should be performed because the most likely diagnosis is tuberculous meningitis and it is important to rule out infectious pulmonary TB. In addition, a chest X ray would be valuable to screen for other opportunistic infections that may also be present (e.g. PCP).

Option (b) should be performed because a negative CSF India ink does not exclude cryptococcal meningitis.

Option (c) is advisable because the most likely diagnosis is tuberculous meningitis for which adjunctive corticosteroids are recommended.

Option (e) is necessary because the most likely diagnosis is tuberculous meningitis and it should be presumptively treated. If available CSF cultures should also be sent.

PTS:
1
REF:
Case 3
TOP: Empiric treatment for lymphocytic meningitis
NOT:
Chris Mathews



10.
ANS:
D

Option (d) cortisol is correct. The hyponatremia with hyperkalemia in the presence of normal renal function should suggest adrenal insufficiency. Since the patient most likely has tuberculous meningitis, he is at increased risk for tuberculous involvement of the adrenal glands.

Option (a) TSH would be useful to evaluate hyponatremia but hypothyroidism would not explain the hyperkalemia.

Option (b) urinalysis, while usually performed in this setting, is not likely to be informative regarding the etiology of the hyponatremia and hyperkalemia.

Option (c) ADA, if measured in the CSF, may be helpful in confirming the suspected diagnosis of tuberculous meningitis. However it is not relevant to the electrolyte disorder.

Option (e) CD4 count would be indicated because of his HIV infection, but because he has thrush and probably TB meningitis, we can estimate with high confidence that the CD4 is low. In any event, measuring CD4 is not helpful in evaluating the electrolyte disorder.

PTS:
1
REF: Case 3
TOP:
Suspected adrenal insufficiency

NOT:
Chris Mathews



11.
ANS:
B

Option (b) Tuberculosis is the most likely cause. The patient resides in a high-prevalence area for TB and the radiographic appearance (reticulonodular infiltrates) is characteristic.

Option (a) PCP is possible, but low on the differential diagnosis. There is a miliary form of PCP, but it is rare and the usual presentation is with diffuse interstitial infiltrates. Nonetheless, because the patient has thrush, HIV is very likely the underlying diagnosis and, because the patient is in respiratory distress and has a non-productive cough, it would be appropriate to treat empirically for PCP in addition to treating for TB. An elevated serum LDH would support a diagnosis of PCP.

Option (c) Kaposi sarcoma is possible, but unlikely. There is no evidence of cutaneous KS described in the case presentation Typical radiographic abnormalities in pulmonary KS are pleural effusion and nodular infiltrates.

Option (d) bacterial pneumonia is an unlikely cause of the radiographic pattern.

Option (e) cryptococcosis is possible but unlikely. The lung is the portal of entry for Cryptococcus and the organism can certainly cause a radiographic pattern similar to other granulomatous infections. However, for reasons that are unclear, cryptococcal pneumonia is uncommon in comparison to cryptococcal meningitis in AIDS.

PTS:
1
REF: Case 4
TOP:
Reticulo-nodular Infiltrates
NOT:
Chris Mathews



12.
ANS:
D

Option (d) is the best option. The patient certainly needs treatment for tuberculosis (as well as sputum for AFB smear and culture if available). Although the X ray is not typical for PCP, because the patient has thrush and is described as dyspneic, it would be prudent to cover for PCP. A serum LDH would be helpful to obtain. If elevated, it would increase the probability of concomitant PCP.

Option (b) Bactrim as the only treatment would be inappropriate since the X ray pattern is most consistent with a granulomatous infection (most likely TB).

Option (c) fluconazole as the only treatment would be inappropriate since the X ray pattern is most consistent with a granulomatous infection (most likely TB). However, it would be desirable to obtain a serum cryptococcal antigen if available because the immunocompromised patient may have more than one opportunistic infection at the same time.

Option (e) HRZE + fluconazole is not the best of the empiric treatment options because it omits treatment for PCP

PTS:
1
REF: Case 4
TOP:
Reticulo-nodular infiltrates


NOT:
Chris Mathews



13.
ANS:
D

Option (d) lactic acidosis is the most likely diagnosis. The patient has two common risk factors: therapy with d4T and obesity. The elevated anion gap is the biggest clue to the diagnosis, but the diagnosis should be suspected even with a normal anion gap (symptomatic hyperlactatemia). A venous lactate should be obtained and the antiretroviral therapy stopped immediately.

Option (a) disseminated tuberculosis is highly unlikely. Although the disease is highly prevalent, there was no fever, night sweats, no cough, and the chest X ray was normal.

Option (b) nevirapine hepatitis is a good thought but it would not explain the elevated anion gap.

Option (c) hepatitis B is certainly possible but it would not explain the elevated anion gap and, in addition, the patient is on 3TC, which also treats hepatitis B.

Option (e) Cholecystitis is a good thought and her symptoms are compatible with the diagnosis. However, it would not explain the elevated anion gap.

PTS:
1
TOP: Lactic acidosis (not recognized)
NOT:
Chris Mathews


14.
ANS:
C

Option (c) AZT and d4T is the correct answer. AZT and d4T show antagonism when combined and should not be co-administered

Options (a), (b), and (d) are rational drug combinations.
PTS:
1
TOP: Drug interactions, ARVs
NOT:
Chris Mathews


15.
ANS:
D

Option (d) replace nevirapine with efavirenz is the correct answer. Nevirapine is a pure inducer of cytochrome P450 3A. Rifampin is also an inducer of the same drug-metabolizing enzyme. The levels of both drugs would be lowered, risking development of both rifampin and NNRTI resistance. Studies have shown that combining efavirenz with rifampin does not compromise plasma levels of either drug.

Option (a) would not be harmful, but is unnecessary unless that patient developed peripheral neuropathy while taking isoniazid.

Option (b) replace nevirapine with Kaletra could be correct, but because rifampin lowers Kaletra levels, three additional ritonavir capsules would be required with each Kaletra dose. Most patients would find the extra ritonavir difficult to take.

Option (c) is clearly incorrect because of the adverse drug interaction between nevirapine and rifampin.

Option (e) is incorrect. There is no indication to stop antiretroviral therapy in this setting.

PTS:
1
TOP: Drug interactions—rifampin+nevirapine

NOT:
Chris Mathews



16.
ANS:
D

Option (d) reduce the d4T dose to 30 mg daily is the correct answer. According to new guidelines, all adults, regardless of weight, should be started on 30 mg bd. This patient is on too high a dose. Since her symptoms are mild, this would be the first intervention to consider.

Option (a) continue the current regimen is incorrect. The d4T dose is too high, and this contributes to her risk of peripheral neuropathy.

Option (b) administer carbamazepine is incorrect. Although this drug is commonly used in South Africa as adjunctive therapy for peripheral neuropathy symptoms, it is important to recognize that both carbamazepine and nevirapine are inducers of cytochrome P450 3A drug-metabolizing enzyme. The effect is to significantly reduce the blood levels of both drugs. This interaction with nevirapine is also seen with phenobarbital and phenytoin.

Option (c) administer amitriptyline is not contraindicated but seems to be unnecessary since her symptoms are so mild. If her symptoms worsen after reducing the dose of d4T, administering amitriptyline may be helpful. But switching off d4T to AZT may be a better option.

Option (e) change d4T to AZT is an acceptable option and may be the best option if her symptoms worsen after reducing the dose of d4T

PTS:
1
TOP:
Toxicity management—d4T PN
NOT:
Chris Mathews


17.
ANS:
C

Option (c) is the correct choice. Efavirenz is contraindicated during pregnancy, especially during the first trimester. Switching to nevirapine is the best option, but her ALT needs to be monitored regularly because of the risk of nevirapine hepatotoxicity.

Option (a) continue the current regimen is incorrect because of the potential teratogenicity of efavirenz.
Option (b) replace efavirenz with Kaletra is acceptable, but the preferred option is (c), unless the patient develops hepatitis or hypersensitivity reaction on nevirapine.

Option (d) discontinue antiretroviral therapy is incorrect. Her CD4 is low and antiretroviral therapy should be continued.

Option (e) replace d4T with AZT is incorrect. The problem is efavirenz teratogenicity and this option does not address that issue.

PTS:
1
TOP: ARVs in pregnancy—efavirenz
NOT:
Chris Mathews


18.
ANS:
C

Option (c) stop all three antiretrovirals immediately is the best option. It is true that efavirenz (and nevirapine) have a long half-life and so there is a risk of developing NNRTI resistance by stopping all three drugs at once. But the key to this case is that the patient has an immediately life-threatening toxicity (lactic acidosis) and all drugs capable of producing mitochondrial toxicity need to be stopped immediately. 

Option (a) is incorrect because the d4T, the cause of the lactic acidosis, is being continued.

Option (b) is incorrect because, although AZT has less potential for mitochondrial toxicity than d4T or ddI, it still can cause lactic acidosis. In this setting, it would incorrect to replace d4T with AZT

Option (d) is incorrect. The clinical findings are highly suggestive of lactic acidosis and to delay discontinuation of the offending agent (d4T) places the patient at further risk of a poor outcome. The lactate should be measured, however, if the assay is available, and other causes of anion gap acidosis should be investigated (e.g. ketoacidosis, aspirin overdose, renal failure).

Option (e) is incorrect for two reasons. First, continuing 3TC + efavirenz without an NRTI will place the patient at risk of developing resistance to both 3TC and efavirenz. Second, although 3TC (along with abacavir and tenofovir) is among the least likely NRTIs to cause lactic acidosis, all NRTIs are potentially associated with mitochondrial toxicity.

An option not listed, but perhaps recommended by some, would be to stop d4T, replacing it with Kaletra, and continuing 3TC and efavirenz. If this option were considered, the Kaletra dose would need to be increased to four capsules bd because of the interaction with efavirenz. This option runs a small risk of continuing mitochondrial toxicity from 3TC. This regimen (3TC + Kaletra + efavirenz) has not been evaluated in clinical trials.

PTS:
1
TOP: Lactic acidosis and PK considerations
NOT:
Chris Mathews



19.
ANS:
D

Option (d) 70 is correct, based on a study by Wilkinson, Newman, et al. (2000). The sensitivity of three expectorated sputum specimens examined by microscopy is approximately 70%. This implies that 30% of culture positive cases would be missed. Ideally cultures would be obtained on at least one of the submitted specimens, but this is not usually possible in developing country settings. Therefore, a decision for empiric treatment for TB must be based on the clinical suspicion for tuberculosis (CSTB). Factors contributing to the clinician’s assessment of clinical suspicion for tuberculosis are: (1) the prevalence of TB in the country; (2) the signs and symptoms; (3) the probability of other diagnoses that could explain the patient’s illness; (4) the presence of HIV infection; (5) the radiographic pattern on chest X ray.

PTS:
1
TOP: TB diagnosis—sputum smears
NOT:
Chris Mathews


20.
ANS:
F

Option (e) is correct. All of the listed criteria are included in South African National Antiretroviral Guidelines on pages 85–86.

PTS:
1
TOP: IPT—South African ARV Guidelines
NOT:
Chris Mathews



21.
ANS:
D

Options (d) is the correct answer. According to South African National Antiretroviral Guidelines, “chest X ray is not recommended in the screening for TB preventive therapy, but still has a role in those who are TB suspects with negative sputum smears, as per the national TB guidelines.” (Appendix 4)

Options (a), (b), and (c) are recommended according to national guidelines. 

Signs and symptoms of TB include: (1) cough >2 weeks; (2) fever >2 weeks; (3) night sweats; (4) other symptoms, such as pleuritic chest pains, haemoptysis; (5) weight loss >1.5 kg in the past 4 weeks. All patients with one or more of these symptoms should be investigated further for TB.

PTS:
1
TOP: IPT—SA ARV Guidelines
NOT:
Chris Mathews


22.
ANS:
D

Option (d) is the option that is NOT correct. Surgical masks are inadequate to prevent acquisition of TB in the nosocomial setting. N95 respirator masks are recommended if available. However, surgical masks are recommended for patients with active TB or TB suspects as part of cough hygiene (as in option (e)).

Options (a), (b), (c) and (e) are true. 

Source: WHO, Tuberculosis Infection Control in the Era of Expanding HIV Care and Treatment (2006).

PTS:
1
TOP: TB infection control

NOT: Chris Mathews


23.
ANS:
B

Option (b) 40% is the correct answer. The pleural ADA of 20 IU/L would be considered a negative test result. The posttest probability of 40% is obtained by using the Fagan nomogram for Bayes theorem (based on a pretest probability of 75%, sensitivity 83%, and specificity 67%). If you decide to treat for TB, there is a 60% chance the patient has some other cause for the pleural effusion. If you decide not to treat for TB, there is a 40% chance you are leaving him with untreated TB.

PTS:
1

TOP:
Pleural ADA—negative result; EBM



KEY:
EBM; Pleural TB
NOT:
Chris Mathews



24.
ANS:
D

Option (d) 90% is the correct answer. The pleural ADA of 90 IU/L would be considered a positive test result. The posttest probability of 90% is obtained by using the Fagan nomogram for Bayes theorem (based on a pretest probability of 75%, sensitivity 83%, and specificity 67%). If you decide to treat for TB, there is a 10% chance the patient has some other cause for the pleural effusion. If you decide not to treat for TB, there is a 90% chance you are leaving him with untreated TB.

PTS:
1
TOP: Pleural ADA—positive test
KEY: EBM; Pleural TB

NOT:
Chris Mathews



25.
ANS:
B

Option (b) is the correct answer. The clue here is the low MCV, indicating microcytic anemia. In a pregnant woman with microcytic anemia, iron deficiency is most likely the primary cause of the anemia.

Option (a) AZT-induced anemia may be contributing, but AZT usually causes a macrocytic anemia with elevated MCV.

Option (c) folate deficiency is unlikely as the primary cause, because folate deficiency usually produces macrocytic anemia.

Option (d) hemolytic anemia is unlikely because a reticulocytosis would be expected and that would increase the MCV.

PTS:
1
TOP: Anemia on AZT—microcytosis
NOT: Chris Mathews


26.
ANS:
D

Option (d) is the correct answer. The microcytic anemia in a pregnant woman is most likely due to iron deficiency. AZT usually causes a macrocytic anemia, but because the patient is pregnant and has symptomatic anemia, it is prudent to take her off AZT temporarily until the iron deficiency is corrected.

Option (a) stop antiretroviral therapy is incorrect, especially in a pregnant woman who had indications for antiretroviral treatment.

Option (b) is correct but incomplete as a management option. AZT should be replaced with d4T, which is not myelosuppressive.

Option (c) is correct but incomplete as a management option because the primary cause of the microcytic anemia is iron deficiency.

Option (e) give blood transfusion is probably unnecessary at this time, given her mild symptoms. But she should be started on iron right away.

PTS:
1
TOP: Anemia on AZT—microcytosis
NOT:
Chris Mathews


27.
ANS:
C

Option (c) d4T + 3TC + nevirapine is the correct answer (see pages 8 and 23 of the South African National Antiretroviral Treatment Guidelines, 2004). If a patient had contraindications to this regimen (e.g. baseline peripheral neuropathy of moderate or severe degree), option (a) would be a reasonable alternative. Options (d) and (e) would be inappropriate unless the patient could guarantee reliable contraception including both injectable contraception plus condoms. Efavirenz has been shown to be teratogenic when used during the first trimester of pregnancy in animal models and myelomeningocoele has been reported in babies born to women exposed to efavirenz during the first trimester. Option (b) AZT + ddI + Kaletra is second-line therapy according to South African guidelines. It would not be prescribed as initial therapy, but could be continued during pregnancy if a woman was already on it.

PTS:
1
TOP: ARV, women of childbearing potential
NOT: Chris Mathews



28.
ANS:
C

Option (c) immediately discontinue nevirapine and refer the patient to hospital is the correct answer. Fever and sores in her mouth are indications of a severe hypersensitivity reaction suggesting Stevens-Johnson syndrome. Nevirapine must be discontinued immediately and the patient referred to hospital because the long half-life of nevirapine will probably lead to a worsening of symptoms for several days. 

Option (2) is incorrect because the rash is suggestive of a severe hypersensitivity reaction. If the patient had no fever and no sores in the mouth AND the rash had no blisters, ulcerations, or hemorrhagic component, the patient could be monitored closely (daily) with education of the patient regarding signs of severe toxicity. Mild rashes due to nevirapine or efavirenz may resolve on their own. 

Option (d) is incorrect because even if the patient does not have blisters or ulcers, the non-blanching component of the rash suggests a hemorrhagic component, and the fever and sores in the mouth indicate a severe reaction. 

Option (e) is incorrect for two reasons: (1) the patient is having early Stevens-Johnson syndrome associated with a significant mortality and needs to be referred to hospital; (2) although efavirenz is less likely to cause Stevens-Johnson syndrome than nevirapine, both drugs can cause rashes. Efavirenz could be considered as a replacement for nevirapine, but only after the current reaction has subsided.

PTS:
1
TOP: ARV Toxicity—nevirapine SJS
NOT:
Chris Mathews


29.
ANS:
D

Option (d) is the best approach. The patient has risk factors for mitochondrial toxicity (obesity, prolonged therapy with d4T) and is therefore at risk for hepatic steatosis associated with lactic acidosis. So lactate should be measured. Nevirapine can cause two forms of hepatitis: (1) an early hepatitis associated with generalized hypersensitivity with rash and fever; (2) an isolated hepatitis presenting only with elevated ALT and eventually jaundice. The patient could have this second form of nevirapine hepatitis. Viral hepatitis is always a possibility. Of the three possibilities (nevirapine hepatotoxicity, mitochondrial toxicity, and viral hepatitis), the drug toxicities are the most serious and treatable by stopping the offending agents. If the results of the lactate and hepatitis serologies cannot be obtained promptly, then antiretroviral therapy should be stopped until the etiology can be determined.

Options (a), (b), (c) and (e) are all possible, but not the only considerations in differential diagnosis as discussed above.

PTS:
1
TOP: ARV hepatoxicity
NOT:
Chris Mathews


30.
ANS:
D

Option (d) is the best answer. The patient could have recurrent alcoholic pancreatitis, but he says he has been abstinent for over a year. The ultrasound rules out gallstones as a cause of pancreatitis. d4T can cause pancreatitis with or without elevation of the venous lactate. It is important to note that lactate can be elevated during acute pancreatitis due to hypovolemia and systemic effects of pancreatitis. So to check for mitochondrial toxicity from d4T, the lactate should be measured after the pancreatitis has subsided and the patient is hemodynamically stable. The average time to normalize a lactate level after an episode of symptomatic hyperlactatemia is 50 days. 

Option (a) is incorrect because d4T can cause pancreatitis. Although the alcohol history makes the etiology unclear, it would be best not to continue an antiretroviral that can cause pancreatitis.

Option (b) is incorrect because ddI is the antiretroviral most commonly associated with pancreatitis.

Option (c) is not correct because it does not recognize that d4T can cause pancreatitis even without an elevated venous lactate to suggest mitochondrial toxicity

Option (e) is incorrect because: (1) it includes ddI, a more common cause of pancreatitis than d4T; (2) there is no reason to move to a protease inhibitor, since the prior regimen was suppressing viral replication.

PTS:
1
REF: Case 16
TOP:
Pancreatitis on ARVs NOT:
Chris Mathews



31.
ANS:
D

Option (d) start both chemotherapy and antiretroviral therapy is the best answer. Studies have shown that antiretroviral therapy can produce regression in Kaposi sarcoma, especially when the KS is not advanced (no involvement of visceral organs, no extensive edema or tumor ulceration, only minimal oral disease). However, in advanced KS, antiretroviral therapy produced response in only 20% of patients compared to 76% response rates in those who received chemotherapy plus antiretroviral therapy.

Option (a) would be recommended if the KS was not advanced. But in this case, with involvement of the GI tract and tumor-associated edema of the genitalia and legs, response to antiretroviral therapy alone is unlikely. If chemotherapy is not available, however, antiretroviral therapy should be offered.

Option (b) is incorrect because outcomes are better when antiretroviral therapy is also used to lower the risk of opportunistic infection during chemotherapy and because antiretroviral therapy itself can produce regressions of KS.

Option (c) is incorrect unless the patient is already in a preterminal state. He should otherwise be offered treatment as discussed above.

Option (d) is not the best option because the patient has systemic involvement with KS involving the GI tract. Radiation would treat only local disease.

PTS:
1
REF: Case 12
TOP:
KS, ARVs, Chemotherapy

NOT:
Chris Mathews



32.
ANS:
F

This appears to be a scaling nodular eruption with ulceration, with lesions of different size. Some of the lesions have central umbillication. The differential diagnosis is broad and includes, among other entities, all of the mentioned diagnoses. The presence of fever and night sweats suggests an infectious etiology.

PTS:
1
KEY: Rash; OIs; histoplasmosis
NOT:
Maile Young


33.
ANS:
E

Because the differential diagnosis is so broad, a lesional biopsy is definitely indicated. The other studies will help in narrowing the differential diagnosis. However, none except for the biopsy would provide a definitive diagnosis. It is also pertinent to note that many of the disorders on the differential can appear very similar , yet the therapies differ widely.

PTS:
1
KEY: Rash; OIs; histoplasmosis
NOT:
Maile Young


34.
ANS:
E

The skin biopsy specimen revealed sheets of epithelioid-type histiocytes throughout the dermis, which was densely parasitized by organisms, with a focal necrotizing tuberculoid-type granuloma within the superficial dermis that was composed of an admixture of epithelioid-type histiocytes and lymphocytes. From Swick et al.. Arch Dermatol. 2007 Feb; 143(2): 255-60.

What is observed is dependent on degree of immunosuppression. Higher CD4—granulomatous inflammation with mix of necrotic and nonnecrotic tuberculoid type granulomas with a paucity of organisms Lower CD4—diffuse dermal histiocytic inflammation with LCV, collagen necrosis, and prominent extracellular organisms

PTS:
1
KEY: Rash, OIs, histoplasmosis
NOT:
Maile Young


35.
ANS:
D

While liposomal amphotericin results in higher clearance of fungemia at 2 weeks compared to deoxycholate, it is not available in the public sector in South Africa.  Thus the appropriate therapy to start is amphotericin deoxycholate 0.7 mg/kg q24 hours. Recommended duration of acute therapy is 3–10 days or until clinical improvement. Itraconazole is a reasonable alternative, although this has not been evaluated for severe histoplasmosis. This is also unavailable in the public sector.

Fluconazole is never recommended as an appropriate option for acute therapy in severe cases, because it has been evaluated only in mild to moderate cases of histoplasmosis. Mycoses study group looked at high-dose fluconazole in mild and moderately severe disseminated histoplasmosis in AIDS. They treated with 1200 mg bolus followed by 600 mg for 8 weeks, then 200 mg to finish 12 months with 70% clearance. However, it is pertinent to note that fluconazole at 600 mg qday has demonstrated inferiority compared to itraconazole (failure 29% vs. 3%) and while on therapy can induce resistance. For less severe disease, fluconazole 800 mg po qd may be reasonable.

Works cited:

1.Wheat LJ et al. Safety and efficacy of liposomal amphotericin B compared with conventional amphotericin B for induction therapy of histoplasmosis in patients with AIDS. Ann Intern Med. 2002 Jul 16: 137(2): 105-9.

2.Wheat J et al. Treatment of histoplasmosis with fluconazole in patients with acquired immunodeficiency syndrome. NIAID AIDS—Mycoses Study Group. Am J Med 1997. Sept: 103(3): 223-32.

PTS:
1
KEY: Rash, OIs, histoplasmosis
NOT:
Maile Young


36.
ANS:
C

While itraconazole 200 mg qd for at least 12 weeks is the preferred continuation therapy, it is not available in the public sector in South Africa. Thus this patient should receive high-dose fluconazole 800 mg po qd.

It may be pertinent to note that in one case tire and eve together resulted in failure of therapy due to decreased tire concentration. Conversely coadministartion with Kaletra seemed to result in significantly higher itra concentrations.

Works cited:

1. Breton G et al. Drug-drug interaction between itraconazole and efavirenz in a patient with AIDS and disseminated histoplasmosis. Clin Infect Dis. 2007 Sep 15:45(6): 77-9.

2. Crommentuyn KM et al. Drug-drug interaction between itraconazole and the antiretroviral drug lopinavir/ritonavir in an HIV-1 infected patient with disseminated histoplasmosis. Clin Infect Dis. 2004 Apr 15:38(8): 73-5.

PTS:
1
KEY: Rash, OIs, histoplasmosis
NOT:
Maile Young


37.
ANS:
A

The recommended regimen depends upon whether the assault met criteria for “high-risk-profile rape.” According to 2008 South African guidelines for management of HIV infection, high-risk-profile rape includes:
· where there have been multiple perpetrators

· anal penetration

· obvious trauma to the genital areas

· Female menstruating at time of rape, or with genital ulcerations/sores

· Known HIV positivity of one of the perpetrators 
Because our patient was menstruating at the time of the rape, the assault is classified as “high-risk-profile” and she should be offered the expanded three-drug regimen. According to South African guidelines, if the assault occurred more than 72 hours before presenting for care, antiretroviral prophylaxis should not be routinely offered.

All such patients should be counseled. The following points should be stressed: The risk of HIV transmission is not known but does exist. It is important to know the survivor’s own HIV status before using ARVs, as the use of a two-drug prophylaxis regimen (AZT and 3TC without Kaletra) in an HIV-positive patient may lead to resistance. It is the survivor’s choice whether or not to have immediate HIV testing, but if she refuses no ARV prophylaxis will be given. The ability of prophylaxis to prevent HIV seroconversion in case of sexual assault is unknown and is still under study. The drugs do have some common side effects, including fatigue, nausea, and flu-like symptoms.

All women who decide to pursue prophylaxis should undergo pregnancy testing, because, although ARV prophylaxis has no known teratogenicity, it is not possible to guarantee the fetus’ safety in the first trimester of pregnancy. It is also important to discuss the possibility of HIV transmission to unborn babies if seroconversion of mothers occur.

PTS:
1
KEY: PEP; rape
NOT:
Maile Young




38.
ANS:
F

The most recent guidelines do not have information regarding appropriate situations for the addition of Kaletra onto PEP, although the South African National Antiretroviral Treatment Guidelines do when the above situations have occurred.

Other interventions for rape survivors include STI prophylaxis, which in South Africa consists of azithromycin 1 g oral once. 

 Ovral 28 should also be given to prevent pregnancy. 

PEP should be continued for 28 days. If clients cannot return at one week it may be reasonable to parcel out the entire 28 days. 

Retesting should occur at 6 weeks, 12 weeks, and 6 months.

PTS: 1

KEY: PEP, Rape

NOT: Maile Young




39.
ANS:
B

Transient low-level viremia is commonly observed in patients on long-term suppressive ART (termed viral blip). According to data we have so far, there is no long term impact to this finding. Controversy exists as to why this is observed, but it may be secondary to transient activation and expansion of latently infected cells. Genotype resistance testing is not available in the South African national HIV management program. Even if it were, the viral load should be above 1000 copies/mL to assure a successful assay.

South African 2008 guidelines for viral load monitoring appear below:

	Viral load (VL)
	Response

	400-1,000 copies/mL
	Repeat viral load in 6 months

•
Begin stepped-up adherence package. Review at next 6-month viral-load check.

•
If <400, return to routine 6-monthly monitoring and adherence support.

•
If still between 400 and 1,000, continue with stepped-up adherence package. Repeat viral load at 6 months.

•
If >1,000, despite stepped-up adherence support, switch to second-line therapy only if adherence is >80%. 

	>1,000 copies/mL 
	Repeat viral load in 3 months

•
Begin stepped-up adherence package. Review at next 6-month viral load check.

•
If <400, return to routine, 6-monthly monitoring and adherence support.

•
If between 400 and 1,000, continue with stepped-up adherence package. Repeat viral load again after a further 6 months.

•
If >1,000, despite stepped-up adherence support, switch to second-line therapy only if adherence is >80%.


Works cited:

1. Jones LE, Perelson AS. Transient viremia, plasma viral load, and reservoir replenishment in HIV-infected patients on antiretroviral therapy. J Acquir Immune Defic Syndr. 2007 Aug 15;45(5):483-93.

PTS:
1
KEY: Antiretroviral therapy; viral-load monitoring
NOT:
Maile Young



40.
ANS:
A

In the setting of good adherence and without other complicating factors like drug-drug interactions, or malabsorption that would render drug levels inadequate, persistent viremia suggests virologic failure. In evaluating the failure of patients on a fixed-dose regimen, failure is often found to be due to drug resistance. Thus failure should prompt a change in the ARV regimen to reach a goal of viral suppression.

Maintaining patients on a failing regimen may result in the accumulation of resistance mutations that would make future drugs less effective.

Genotype resistance testing would be recommended in the United States, but is not available in the public sector in South Africa.

2008 South African guidelines for viral-load monitoring appear below:

	Viral load (VL)
	Response

	400-1000 copies/mL
	Repeat viral load in 6 months

•
Begin stepped-up adherence package. Review at next 6-month viral load check.

•
If <400, return to routine 6-monthly monitoring and adherence support.

•
If still between 400 and 1,000, continue with stepped-up adherence package. Repeat viral load at 6 months.

•
If >1,000, despite stepped-up adherence support, switch to second-line therapy only if adherence is >80%. 

	>1,000 copies/mL 
	Repeat viral load in 3 months

•
Begin stepped-up adherence package. Review at next 6-month viral load check.

•
If <400, return to routine, 6-monthly monitoring and adherence support.

•
If between 400 and 1,000, continue with stepped-up adherence package. Repeat viral load again after a further 6 months.

•
If >1,000, despite stepped-up adherence support, switch to second-line therapy only if adherence is >80%.


Works cited:

1. Marcelin AG, Jarrousse B, Derache A et al. HIV drug resistance after the use of generic fixed dose combination stavudine/lamivudine/nevirapine as standard first line regimen. AIDS. 2007; 21: 2341-53.

PTS:
1
KEY: Antiretroviral therapy; viral load monitoring
NOT:
Maile Young




41.
ANS:
D

TB control comprises three categories: administrative, environmental and personal-protective. Administrative involves screening regularly for TB, isolating suspect clients, and, when identified, decreasing opportunities for TB patients to transmit (i.e. decreasing hospitalization, rapid drug-susceptibility assays etc).

Environmental controls include isolating patients, natural ventilation, filters, and UVGI.

Personal protection involves N95 masks and HIV VCT for health care workers.

Basu et al. designed a mathematical model to predict which of these interventions would be most effect at extensively drug-resistant TB prevention. With this model based on the dynamics of Tugela Ferry, improved natural ventilation was predicted to reduce the expected number of XDR cases by 33%. Each of the other options would also be helpful.
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Works cited::

1. Basu et al. Prevention of nosocomial transmission of extensively drug-resistant tuberculosis in rural South African district hospitals: an epidemiological modeling study. Lancet. 2007; 370: 1500-07.

2. Gandhi NR et al. Extensively drug-resistant tuberculosis as a cause of death in patients co-infected with tuberculosis and HIV in a rural area of South Africa. Lancet. 2006; 368:1575-80.

PTS:
1
KEY: Tuberculosis; Infection Control
NOT:
Maile Young


42.
ANS:
C

This clearly is a case of pulmonary tuberculosis. The current recommendation for re-treatment of tuberculosis is the initiation of RHZE (3 months) and streptomycin (2 months) with continuation of RHE for 5 months (see chart below from 2004 South African Tuberculosis Control Programme Guidelines). 
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However, when the CD4 is < 250, the recommendation is ARV initiation 2 months after starting TB therapy. When the CD4 is < 50, the recommendation is ARV initiation 2 weeks after TB therapy has been started. Guidelines for initiation of ARVs following diagnosis of tuberculosis according to 2008 South African guidelines appear below:

Scenario 2: TB disease before HAART is started.

a)  CD4 cell count >250 cells/mm3 (and no other HIV-related symptoms):

Start TB treatment. Assess the need for HAART after completing TB therapy, using CD4 and clinical criteria.
b)  CD4 cell count <250 cells/mm3:

Delay ART until after 2-month intensive phase of TB therapy.

Then start on regimen 1a as below:

First-line therapy:

· Stavudine 30 mg 12 hourly

         AND

· Lamivudine 300 mg or 2X 150 mg daily or 150 mg every 12 hours

         AND

· Efavirenz 600 mg at night

c)  CD4 cell count of <50 cells/mm3 or other serious HIV illness: 

Introduce ART as soon as the patient is stabilized on TB therapy (no less than 2 weeks between starting TB therapy and starting HAART).

PTS:
1
KEY: Antiretroviral therapy; Tuberculosis
NOT:
Maile Young




43.
ANS:
A

The recommended dose for the consolidation phase of Cryptococcus meningitis is 400 mg q24 hours for 10 weeks or until sterilization of CSF (whichever is the longer duration). This is to be followed by suppressive fluconazole 200 mg q24 hours. However, concurrent use with rifampin does affect the pharmacokinetics of fluconazole. In one study concomitant administration of rifampicin with fluconazole resulted in a 22% decrease in the area under the curve, 17% decrease in maximum concentration, and 30% increase in clearance of fluconazole. When evaluating patients at the 200 mg dose this was lower than the MIC for C. neoformans when given with rifampin.

The newest SA guidelines do not require, but encourage practitioners to increase fluconazole dose while on rifampin. One study performed in South Africa found that after treatment with fluconazole alone (no amphotericin) relapses were common and associated with fluconazole resistance and IRIS. Interestingly, in this study 44% of patients that had fluconazole resistance isolates had also been receiving concurrent rifampicin without dose adjustment of fluconazole. Part of a table from reference 3 below is reproduced here:
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Works cited:

1. Panomvana N, Thanompuangseree N, Tansuphaswadikul S. Effect of rifampicin on the pharmacokinetics of fluconazole in patients with AIDS. Clin Pharmacokinet. 2004; 43(11):724-32.

2. Bicanic T et al. Symptomatic relapse of HIV associated cryptococcal meningitis after initial fluconazole monotherapy: the role of fluconazole resistance and immune reconstitution. Clin Infect Dis. 2006; 43:1069-73.

3. Guidelines for the prevention, diagnosis, and management of cryptococcal meningitis and disseminated cryptococcosis in HIV-infected patients. Southern African Journal of HIV Medicine. Spring 2007; 25-35.

PTS:
1
KEY: Cryptococcal meningitis; drug interactions
NOT:
Maile Young



44.
ANS:
F

This woman has been continued on failing therapy for years and thus is likely to have accumulated multiple ARV resistances. Given that regimen 1 includes EFV + d4T + 3TC, she likely has a NNRTI mutation (like K103N or Y181C), an M184V, and possibly several TAMs. She cannot be restarted on an NNRTI. When switching ARV regimens, one attempts to start at least two, and preferably three novel drugs that the virus is likely to be sensitive to. Regimen 2 has at least two drugs that she will likely be sensitive to (lopinavir/ritonavir and ddI). It is worrisome, however, that she has accumulated enough TAMs to render AZT less or not effective. Thus, in order to optimize that drug, continuing her on 3TC will maintain a virus with a M184V mutation. This mutation does result in loss of efficacy of 3TC but in return enhances sensitivity to the thymidine analogs (AZT, TDF). Note that because rifampicin lowers lopinavir levels in Kaletra, extra ritonavir must be taken as recommended in the 2008 SA Guidelines for HIV Management:

Second-line antiretroviral therapy for patients taking rifampicin for TB:
· Zidovudine (AZT) 300 mg every 12 hours

                 AND

· Didanosine (ddI) 400 mg once a day (250 mg daily if <60 kg) on an empty stomach

                 AND

· Lopinavir/ritonavir 400/200 mg every 12 hours

The La Porte et al. reference below recommends that lopinavir + ritonavir doses in adults be either 800/200 mg BID or 400/400 mg BID with rifampin.

1. Ren et al. Effect of rifampicin on lopinavir pharmacokinetics in HIV-infected children with tuberculosis. J Acquir Immune Defic Syndr. 2008 Apr 15;47(5):566-9.

2. La Porte CJL, Colbers EPH, Bertz R, et al. Pharmacokinetics of adjusted-dose lopinavir-ritonavir combined with rifampicin in healthy volunteers. Antimicrob Agents Chemother. 2004;48:1553-1560.

PTS:
1
KEY: Antiretroviral Therapy; resistance; drug interactions

NOT:
Maile Young




45.
ANS:
E

She is on TB retreatment therapy which involves RHZE + Streptomycin for 2 months, RHZE for 1 month than RHE for 5 months.  Rifampin interacts with the protease inhibiters significantly decreasing the serum concentrations.  Generally a double dose of standard Kaletra (800/200 mg po bid) is recommended. However one can also provide super-boosted protease inhibitors by increasing ritonavir to 400 mg po bid.

Note that because rifampicin lowers lopinavir levels in Kaletra, extra ritonavir must be taken as recommended in the 2008 SA guidelines for HIV management:

Second-line antiretroviral therapy for patients taking rifampicin for TB:
· Zidovudine (AZT) 300 mg every 12 hours

                 AND

· Didanosine (ddI) 400 mg once a day (250 mg daily if <60 kg) on an empty stomach

                 AND

· Lopinavir/ritonavir 400/200 mg every 12 hours

The La Porte et al. reference below recommends that lopinavir + ritonavir doses in adults should be either 800/200 mg BID or 400/400 mg BID with rifampin.

1. Ren et al. Effect of rifampicin on lopinavir pharmacokinetics in HIV-infected children with tuberculosis.J Acquir Immune Defic Syndr. 2008 Apr 15;47(5):566-9

2. La Porte CJL, Colbers EPH, Bertz R, et al. Pharmacokinetics of adjusted-dose lopinavir-ritonavir combined with rifampicin in healthy volunteers. Antimicrob Agents Chemother. 2004;48:1553-1560.

PTS:
1
KEY: Antiretroviral therapy; Tuberculosis; Drug Interactions

NOT:
Maile Young




46.
ANS:
F

The issue here is drug-drug interactions. 

She is also on an anticonvulsant. Many anticonvulsant medications are CYP-P450 inducers (notably phenobarbital, phenytoin, and carbamazepine). The protease inhibitors and NNRTIs are metabolized via this pathway.  Likewise many protease inhibitors also are CYP-P 450 inhibitors. Efavirenz is a CYP-450 3A4 mixed inducer and inhibitor and nevirapine is a CYP-450 3A4 inducer. PK and clinical data suggest that the drug concentrations of the NNRTIs and PIs and in some cases the anticonvulsants can be altered sufficiently as to cause problems in both toxicity and decreased efficacy. 

Thus, in the absence of the availability of therapeutic drug monitoring, the best option would be to transition the patient off phenytoin to an anticonvulsant with little or minimal CYP-450 effects. Options include gabapentin, tigabine, levetiracetam, or valproic acid. Only valproic acid is readily available in South Africa. 

The best course of action would be to slowly taper off her phenytoin before initiation of ARVs. Clinical pharmacology recommends decreasing the dose by 25% every 2 weeks. Valproic acid can be given at full dose concurrently.

The table below is from the reference:
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47.
ANS:
F

If her HIV is being treated and she does not have symptoms suggestive of a diarrheal illness, the most likely causes of weight loss in this woman include TB, malignancy, or some other chronic disease (in this case chronic hepatitis B). Her mildly abnormal LFTs are nonspecific. The small nodular liver suggests she already has a cirrhotic process. Her hepatitis serologies are suggestive of a chronic hepatitis B. Unfortunately, hepatitis B DNA plasma load is not a readily available test. Liver biopsies are also not readily available.

To optimize therapy for hepatitis B, her antiretroviral regimen should be altered to include two drugs active against both HIV and hepatitis B (tenofovir and 3TC). Also unlike in HCV, chronic HBV has been associated with the development of hepatocellular carcinoma in the absence of cirrhosis, so alpha feto protein (AFP) should be measured if available.
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48.
ANS:
D

2008 South African HIV Management guidelines for patients with hepatitis B coinfection are:
· If the hepatitis B surface antigen is positive, the patient should be commenced on tenofovir and 3TC.

· Note that these antiretrovirals must not be stopped, even if the patient fails first line therapy, as severe flares of hepatitis B may occur.

Indications for initiation of therapy include persistently elevated transaminases, in the setting of HepBsAg positivity. The presence of an HBV DNA viral load > 20,000 copies/mL or the presence of active inflammation/fibrosis on biopsy can also serve as indications for therapy. 

Lamivudine (3TC) monotherapy historically has been used and studies have clearly demonstrated antiviral efficacy. However, the primary goal of therapy (seroconversion) is achieved in only about 20% of patients after a year of treatment. Continuous therapy does demonstrate an increase in the number of seroconversions with ~50% at 4 years and also has the benefit of prevention of a rebound of viral replication and exacerbations of liver disease. However, it is also associated with the accumulation of resistance mutations (>80% at 5 years). The addition of a second effective drug, such as tenofovir, decreases the risk of resistance.
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49.
ANS:
A

You would want to first recheck her lab values before pursuing further evaluation, which may include bone marrow biopsies, blood cultures, etc.  However, you would not want to wait the usual six months before pursuing reevaluation.
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50.
ANS:
A

The conventional HIV viral load test is limited by its inability to assess HIV-2 and HIV group O infections. Thus, when significance clinical/immunologic and virologic discordance is observed, one could consider infection (or co-infection) with either one of these other HIV types. 

HIV-2 is thought to be rare in South Africa. Abdool Karim et al. performed a small seroprevalence study in a rural area of KZN in 1992 and at that time did not find any HIV-2 antibodies in the 5,023 specimens collected. Unfortunately, since then the prevalence has not been reevaluated. HIV-2 is predominantly found in West Africa. Countries with a prevalence of > 1% include Cape Verde, Ivory Coast, Gambia, Guinea-Bissau, Mali, Mauritania, Nigeria, and Sierra Leone.  

It is very difficult to definitively diagnose dual HIV-1 and HIV-2 infection in patients. The ELISA in SA does pick up both HIV-1 and HIV-2. However, a definitive diagnosis for HIV-2 requires a Western blot, which is not readily available.

In general HIV-2 is of lower virulence and transmissibility. It only shares 60% sequence homology with HIV-1 and has a natural Y181I polymorphism that renders it resistant to all known NNRTIs. Likewise HIV group O also carries a natural Y181C polymorphism. Thus, the best therapeutic option would be to start a protease inhibitor–containing regimen.
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51.
ANS:
F

In both the developed and developing world, discordant responses (either sustained CD4 in the setting of persistent viremia or minimal CD4 response despite viral suppression) are common, occurring in about 20–30% of patients from 6 months to 2 years after starting ARVs.  

In developed countries this finding is associated with an intermediate risk of developing an AIDS event or death (see Kaplan Meier curve below from Tan 2008).

One study evaluated 1,924 patients from Africa, Latin America, and Asia and identified risks factors of patients who had a virologic response but no immunologic response at 6 months.  At this time point 56.1% were complete responders, 19% were virologic only and 14.8% were immunologic only with 10.3% being nonresponders.

Virologic-only responders were significantly more likely to be older than 50, baseline CD4 > 99, or to have received nonstandard ARV regimens and less likely to have a baseline HIV VL > 100,000 copies/mL(Tuboi reference below).

HLA-Bw4 homozygosity has been recently identified as a risk factor for impaired immunologic recovery (Rauch 2008). Use of ddI (>4.1 mg/k) combined with tenofovir has been associated with impaired immunologic response (Karrer reference below).
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52.
ANS:
A

A: Electrical alternans—alternating intensity of QRS complexes as classically seen with pericardial effusions. Low voltage is a more common finding with large pericardial effusions (Smedema reference below).

B: Hypokalemia—lattened Ts, bradycardia.

C: Acute MI, ST elevations in inferior leads with reciprocal depression in anterior leads.

D: Normal EKG.

E: Digitalis effect: characteristic reverse “tick” or “checkmark” in V5 and V6. 

F: Complete heart block.

Pericarditis can also classically have diffuse ST segment elevations with PR depression
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53.
ANS:
C

In sub-Saharan Africa, TB pericardial disease is quoted to be responsible for 70% of large pericardial effusions and most cases of constrictive pericarditis. This is in contrast to the US, where TB causes about 4% of pericardial effusions. 

In South Africa, the incidence of TB pericarditis has paralleled the HIV epidemic. With HIV, TB is responsible for 90–100% of large pericardial effusions. Following TB are bacterial purulent pericardial effusions, then other infections and other causes (like KS, lymphoma, Cryptococcus etc).
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ANS:
B

The new South Africa PMTCT guidelines now include the addition of AZT after 28 weeks gestation.
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If an HIV-infected woman presents for prenatal care, AZT should be started from 28 weeks onward. At the time of delivery a single dose of nevirapine is given and AZT should be continued every 3 hours. If she is in false labor, continue with AZT.
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1. National Department of Health. Policy and Guidelines for the Implementation of the PMTCT Programme (2008). Available at: http://www.doh.gov.za/docs/policy/pmtct-f.html.
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55.
ANS:
E

The new South Africa PMTCT guidelines now include the addition of AZT.

If an HIV-infected woman presents for prenatal care and receives at least four weeks of AZT prior to delivery, the regimen for her infant is simply a single dose of nevirapine and AZT each day for 7 days. If, however, the mother receives less than 4 weeks of AZT, the recommendation is a single dose of nevirapine and AZT daily for 28 days.
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Dosing for infants is weight based.

	Drug
	Weight
	Dose

	NVP syrup (10 mg/mL)
	> 2 kg
	6 mg stat

	NVP syrup (10 mg/mL)
	< 2 kg
	2 mg/kg stat

	AZT syrup (10 mg/mL)
	
	12 mg 12 hourly


1. National Department of Health. Policy and Guidelines for the Implementation of the PMTCT Programme (2008). Available at: http://www.doh.gov.za/docs/policy/pmtct-f.html.
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56.
ANS:
D

This is the classic chest X ray pattern of miliary tuberculosis. With this history in South Africa the most likely cause is miliary tuberculosis. This classic appearance is actually observed in only 50% of patients. 
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Miliary TB results from massive lymphohematogenous dissemination of M. TB. 

Autopsy studies suggests that miliary tuberculosis accounts for about 1–2% of all cases of TB and about 8% of extra pulmonary TB. Epidemiologic studies suggests that the incidence of miliary TB is 4.5 times higher in patients with HIV and tend to be associated with severe immunosuppression. Interestingly, other predisposing factors for the development of miliary TB include: certain childhood infections, malnutrition, alcoholism, DM, CKD, organ transplantation, connective tissue disorders, pregnancy, underlying malignancy, etc.

It can present atypically especially in the elderly with apyrexial presentation and progressive wasting (cryptic miliary tuberculosis). Also, 10-30% of patients with miliary TB will also have meningitis and about one third of patients presenting with TB meningitis have underlying miliary disease. 

In the immunosuppressed, cutaneous miliary tuberculosis is more common and classically presents as tiny papules or vesiculopapules.
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57.
ANS:
E

Any of the above are possible causes for her fevers and it is important to reevaluate her at this point in time, although most likely her fevers are a result of immune reconstitution from both TB and HIV therapy.

One study performed in SA looked at 423 ARV-naïve, HIV-positive patients in South Africa. They followed them prospectively. Ten percent of patients in the first 6 months experienced IRIS, the majority of which were related to TB (41%).  Median IRIS onset was 48 days from ARV initiation. Compared to matched controls patients that developed IRIS were more likely to have lower CD4 cells at baseline (79 vs. 142), but they shared a similar virologic and immunologic response. 
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58.
ANS:
B

PCP pneumonia is the single most common cause of mortality in HIV-infected infants in sub-Saharan Africa. Post-mortem studies have documented 30–50% incidence of PCP pneumonia in deceased infants with HIV. PCP pneumonia is most common in infants between 2 and 6 months of age, peaking at 4 months, and mortality varies from 25–50%, with the higher rates occurring in children not on cotrimoxazole prophylaxis prior to hospitalization. Up to 25% of cases of PCP pneumonia occur in infants on appropriate cotrimoxazole prophylaxis, so a history of this medication does not exclude PCP. Historical features that make PCP the most likely diagnosis in this case include the age of the child, known HIV exposure, lack of cotrimaxazole prophylaxis, and acute presentation with cough and respiratory distress. Clinical signs favoring PCP over bacterial pneumonia include lower temperature (average 37.8C vs. 39C for bacterial pneumonia), severe hypoxemia, respiratory distress out of proportion to the auscultatory findings without focal abnormality, and a chest X ray with diffuse interstitial infiltrates.
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59.
ANS:
C

HIV-infected or exposed infants admitted to hospital with severe pneumonia should be treated for bacterial pneumonia as well as PCP. Although PCP pneumonia is the most likely diagnosis in this case, it is difficult to exclude a bacterial cause, and failure to treat a superimposed bacterial pneumonia could be disastrous. If possible, an induced sputum sample should be sent to the laboratory for silver-staining or immunofluorescence. If PCP organisms are isolated and blood cultures remain negative, the ampicillin and gentamicin may be discontinued after 5 days if the child is improving. The proper dose of tmp/smx is 20 mg/kg/d of trimethoprim divided q6 hourly; the commonly used q12 hourly dosing of tmp/smx is inadequate for PCP pneumonia and should be avoided. Prednisone should be added whenever hypoxia is present (SpO2 <92% or PaO2 <70 mm/Hg) on room air and tapered over 3 weeks.
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60.
ANS:
B

The correct answer is (b) false.

The sensitivity of naso-pharyngeal aspirate (NPA) for the diagnosis of PCP pneumonia in HIV-1– infected infants in sub-Saharan Africa has been shown to be poor, only 30–40% in one series using post-mortem lung biopsy as the gold standard for diagnosis. These sputum samples were examined by both silver staining and immunofluoresence, which also increases sensitivity. Additionally, post-mortem biopsy may miss a non-negligible number of cases of PCP when done by needle biopsy as in this study. In a population in Johannesburg similar to that in the Eastern Cape, the negative predictive value of a single NPA for PCP was only 60%, leaving a significant chance that PCP is still the correct diagnosis in this case. The same study showed induced sputum collection after nebulization of 5% normal saline to be much more sensitive and specific than NPA at 60% and 100% respectively. An induced sputum positive for PCP confirms the diagnosis, while a single sputum by any method negative for PCP does not have sufficient sensitivity to comfortably rule-out this diagnosis. 
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61.
ANS:
D

The best answer is (d). Infants with HIV are at extremely high risk of death; >50% of untreated infants in sub-Saharan Africa will not survive to their first birthday. PCP pneumonia is a WHO stage IV disease and qualifies the child for urgent ARVs. Ideal programs will have in place a mechanism to expedite the preparation of the infant’s family and care supporter so that patients may be started on ARVs within two weeks of their qualifying stage III or IV illness. A review of PCP pneumonia showed that the average CD4 % in infants with PCP in sub-Saharan Africa was 22%. Although not below the 20% guideline for beginning ARVs, the national guidelines are clear that recurrent or prolonged hospitalizations or WHO Stage III or IV disease qualifies children for ARV therapy. A CD4% of 24% is not a reason to delay initiation of ARVs in a child with any other indication for therapy. WHO Guidelines (2008) WHO Antiretroviral Therapy for Infants and Children 2008 recommend that all HIV-infected infants less than 12 months of age be started on antiretroviral therapy.
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2008 South African Guidelines for HIV Management give the following indications for HAART in Children:
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Answer (a) is incorrect; this is the prophylaxis dose for PCP, and therapy has not completed. In addition, ARVs are indicated at this time.

Answer (b) does not include the needed prednisone taper to complete PCP therapy and includes no ARVs.

Answer (c) lacks ARVS.

Answer (e) fails to complete 3 weeks of treatment-dosed cotrimoxazole therapy for PCP.
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62.
ANS:
D

This child is on a PI-based regimen. Children on PI-based regimens should have metabolic parameters followed every six months in addition to the routine FBC, LFTs, and CD4 with viral load. The most common side effects of a full-dosed ritonavir regimen are GI related and include severe diarrhea, nausea, or vomiting. However, like other PIs, ritonavir may lead to hypercholesterolaemia or hypertriglyceridaemia and therefore the correct answer is to send CD4, VL, FBC, LFTs, cholesterol, glucose, and triglycerides.

South African Guidelines for HIV Management 2008 recommend the following regimens for pediatric HAART:
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63.
ANS:
C

This child is on a full-dosed ritonavir regimen and appears to be doing well, although he does have several loose stools daily, which may be due to side-effects of high-dosed ritonavir. He most likely was begun on ritonavir due to concomitant TB at the time of his initial diagnosis as per the SA national guidelines for children under 3 years or 10 kg. More commonly, children on rifampin-containing TB regimens are given additional ritonavir along with Kaletra so that the ritonavir dose equals the total lopinavir dose. Alternatively, Kaletra may be “double-dosed” in children on rifampin. However, pharmacokinetic and clinical-outcome data from either approach are lacking. This child is now off his TB medications and appears to be well. Given presumed GI side-effects from ritonavir, the best answer is to change ritonavir to Kaletra at proper dosing for the child’s weight. One could make the argument to make no medication changes since the child appears well, but Kaletra is the preferred regimen. EFV is lacking PK data in children under 3 years or 10 kg and is not recommended in these children at the present time; studies in this age and weight group are under way. Cotrimoxazole may only be discontinued when the CD4% is greater than 15% for >6 months; if his CD4% returns above 15% and his VL remains suppressed, one may CONSIDER discontinuing prophylaxis. Given plans to change the child’s ARV regimen, however, continuing another 6 months of cotrimoxazole even if the CD4% is above 15% would be reasonable.

South African Guidelines for HIV Management (2008) recommend the following regimens for children: 
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64.
ANS:
B

The correct answer is TB. This child has several risk factors for developing active tuberculosis. Her mother was HIV-positive and died of a respiratory illness shortly after the baby’s birth; this likely represents a close TB contact. Infants with a prolonged, intimate contact with TB have up to 80% chance of contracting tuberculosis. 50% of healthy infants who are infected with TB prior to 12 months of age will develop active disease, and 10–20% will develop disseminated disease or TB meningitis; HIV-infected children are felt to be at even higher risk. This child likely is HIV-infected given the findings of oral thrush and hepatosplenomegaly, although TB alone could explain the latter. Findings supportive of TB on history include the likely TB contact, subacute nature of the cough (2 weeks), and failure to thrive. Hepatosplenomegaly is also supportive. The chest X ray shows a RUL infiltrate with central cavitation and right paratracheal lymphadenopathy displacing the trachea to the left. In addition, there is a diffuse reticulonodular infiltrate present throughout both lung fields. These findings are all consistent with active pulmonary tuberculosis, possibly with secondary dissemination. 

Answer (a) is not the best answer because bacterial pneumonia alone is unlikely to explain all of the findings, but a superimposed bacterial pneumonia cannot be ruled out.

Answer (c) is unlikely. LIP rarely presents prior to 1–2 years of age, progresses insidiously, and although it may explain the diffuse reticulonodular findings, does not account for the remainder of the history or imaging abnormalities.

Answer (d) is not the best answer because PCP does not explain all the findings in this case. However, this child is at high risk for PCP pneumonia in addition to TB, and superimposed infection with PCP cannot be ruled out.

Answer (e) is unlikely to cause this child’s clinical symptoms. However, several autopsy studies of HIV-positive infants in sub-Saharan Africa have shown CMV intracellular inclusions to be a common finding on post-mortem lung biopsies. More research is needed to determine the clinical significance of these findings.
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65.
ANS:
D

The best answer is (d), to treat for TB as well as bacterial pneumonia and PCP. This child is very ill and at high risk for all three entities. Given the chest X ray findings TB is the most likely diagnosis, and therapy should not be delayed while waiting for diagnostic studies. Sputum yields for infants with TB are sub-optimal and given the clinical suspicion, negative AFB smears should not alter the decision to treat this child for TB. Sputum can also be examined for PCP; however, in many settings silver staining and immunofluorescence are not available, and children often need to be treated empirically. Bacterial superinfection is likely so the child should also receive penicillin and gentamicin for at least 5 days. Some experts would recommend adding prednisone to the medications listed in answer (d) given severe pneumonia and borderline hypoxia that could be caused by PCP; however, given the high likelihood that TB is primarily responsible for this child’s symptoms and that steroids are not indicated for pulmonary TB with cavitation, it is reasonable to defer prednisone therapy at this time.

Answer (a) is not the best answer, as it does not contain empiric anti-TB therapy. In addition, placing a child on steroids in the face of likely active TB without concomitant anti-TB therapy would be contraindicated. 

Answer (b) is not the best answer because co-infection with bacterial pathogens or PCP cannot be ruled out in this child at the time of admission to the hospital. Children with severe pneumonia must be treated empirically for all likely pathogens while awaiting investigation results.

Answers (c) and (e) are inadequate for the reasons discussed above.
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The best answer is (a) LIP. LIP is the most common cause of chronic lung disease in HIV-1 infected children. LIP usually presents at between 2 and 3 years of age and is associated with a greater degree of immunosuppression than in HIV-1 infected children without LIP. It is commonly associated with persistent generalized lymphadenopathy, parotid enlargement, and hepatosplenomegaly. Infiltration of the pulmonary interstitium by lymphocytes leads to restrictive lung disease and chronic hypoxemia which over time may cause clubbing of the fingers and toes. The typical presentation is an older child with associated examination findings and a history of failing multiple courses of anti-TB therapy, as the chest X ray can appear indistinguishable from miliary TB. Children with LIP, however, usually deny night sweats, fever, and weight loss such as that seen with TB.

Answer (b) CMV pneumonitis would not account for the reticulonodular pattern on the chest X ray nor the chronic history.

Answer (c) IPF is rare in children with HIV and is more often associated with fine interstitial infiltrate in the bases on chest X ray.

Answer (d) Miliary TB is unlikely in this girl given her lack of fever, sweats, and weight loss, non-toxic appearance, and history of multiple courses of therapy for TB without improvement.

Answer (e) recurrent PCP pneumonia is not associated with chronic hypoxemia or clubbing, nor with the development of LIP

Works cited:

1.Zar HJ. Chronic lung disease in human immunodeficiency virus (HIV) infected children.

 Pediatr Pulmonol. 2008 Jan;43(1):1-10.
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The best choice is (c) prednisone. Prednisone is the most commonly used treatment for symptomatic LIP. No randomized controlled trials have been conducted in children, but multiple case reports have documented regression of chest X ray abnormalities and improvement in oxygenation following several weeks of prednisone therapy. Steroids should be tapered slowly to the lowest dose required for symptom control, as they have numerous adverse effects when used chronically in children, including growth inhibition, decreased bone mineralization, elevations in fasting glucose, and the development of abnormal fat distribution and acne. There are also several case reports of success with chloroquine 10 mg/kg daily as a treatment for LIP; this regimen may be particularly useful for patients in whom steroids are contraindicated or cannot be tolerated. Untreated, LIP may progress to severe bronchiectasis or development of cor pulmonale.

Answers (a) and (b) are unlikely to improve her symptoms.

Answer (d) is not correct, as she currently has no symptoms suggestive of superimposed pneumonia.

Answer (e) is also not correct; she is not complaining of increased cough or sputum production, which would suggest bacterial overgrowth that may benefit from a course of oral antibiotics.

Works cited:

1.Zar HJ. Chronic lung disease in human immunodeficiency virus (HIV) infected children.

 Pediatr Pulmonol. 2008 Jan;43(1):1-10.
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Answer (d) is the best answer. CT scanning reveals bronchiectasis, a serious complication of LIP. Bronchiectasis is more common in patients with LIP as well as those with recurrent bacterial pneumonias. Children with bronchiectasis are frequently superinfected with bacterial pathogens, and often become colonized with difficult-to-treat gram-negative organisms such as Pseudomonas, Stenotrophomonas, and Burkholderia species. When colonizing bacteria become poorly controlled, respiratory function is compromised and can lead to worsening symptoms. Laboratory identification of the predominant organism in a patient’s sputum is helpful in managing their symptoms, but unfortunately not always available. Ciprofloxacin is a fluoroquinolone antibiotic effective against many gram-negative organisms, and is the only oral antibiotic active against P. aeruginosa. It should be used sparingly, since fluoroquinolones are an important treatment for typhoid fever and Shigella as well as MDR TB. However, it can be very effective at treating bacterial overgrowth in non-hospitalized patients with bronchiectasis.

Answers (a–c) are not correct as they will not effectively treat Pseudomonas.

Works cited:

1.Zar HJ. Chronic lung disease in human immunodeficiency virus (HIV) infected children.

 Pediatr Pulmonol. 2008 Jan;43(1):1-10.
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All described findings are WHO clinical stage II findings.
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This child qualifies for ARV therapy per the SA national guidelines based on a CD4% of less that 20%. Current (as of 3/08) criteria for ARV therapy in children include: 1) confirmation of HIV-infection AND 2) Recurrent (>2) or prolonged (>4 wks) hospitalization for HIV-related illness OR 3) WHO Stage III/IV disease OR 4) CD4%<20 if <18 months or <15% if >18 months. It is important to note that most infants (under 12 months) will qualify for ARVs based on clinical criteria and staging earlier than based upon their immunologic parameters (CD4%). Untreated infants are at high risk of rapid disease progression and >50% risk of death at 1 year of age. Over half of all infants will qualify for ARVs based on S.A. guidelines by 6 months of age. A recent study in Cape Town demonstrated a 70% decrease in infant mortality by treating all HIV-positive infants starting prior to 12 weeks of age regardless of their CD4 percentage (CHER study). Thus, the bias must be to identify and treat infants as early as possibly allowed by the current guidelines and resource availability. 

Works cited:

1. Marinda E et al. Child mortality according to maternal and infant HIV status in Zimbabwe. Pediatr Infect Dis J. 2007;26: 519–526.

2. Violari et al. CHER study presentation. Available at: http://www.who.int/hiv/pub/meetingreports/Cotton_Cher_Apr_08.ppt.
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Answer (c) is the best answer. Lack of access to a reliable cold-chain is a significant barrier to treating infants and small children with ARVs. The need to use oral suspensions of medications is extremely limiting, as few are stable for any length of time at room temperature. Of the listed options, only AZT, 3TC, NVP, and cotrimoxazole are all stable at room temperature indefinitely. Kaletra solution must be refrigerated until dispensed, and kept at room temperature (<25C) for no longer than 60 days. Kaletra is highly preferred over NVP in children of this age group given the high likelihood (46% at 6–8 weeks in one study) of having developed a mutation conferring NNRTI resistance after failing the sdNVP PMTCT regimen (HIVNET 012). Family should be instructed to keep the Kaletra solution in a cool, shaded area of the home. 

Answer (a) is incorrect because d4T solution must be refrigerated.

Answer (b) is incorrect because the 15 mg capsules of d4T must be refrigerated, and accurately dosing d4T capsules in children under 7 kg is difficult and therefore not recommended. If they must be used, d4T capsules can be opened, dissolved in liquid, and a correct portion of this liquid administered to the child.

Answer (d) is incorrect because a Kaletra-based regimen is preferred for children under 3 years.

Answer (e) is incorrect because ddI solution requires refrigeration.
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Answer (a) is correct. Cotrimox for prophylaxis is dosed once daily, as in adults. The dose increases in increments of 2.5 mL for every 5 kg in body weight up to 20 kg. See the SA national guidelines for dosing information (chart below).
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Answer (b) is incorrect. Twice daily cotrimox is often used for pneumonia or diarrhea, but is not the correct prophylaxis dosing.

Answer (c) is incorrect. See above.

Answer (d) is incorrect; this is the PCP treatment dose of cotrimoxazole. Duration of treatment should be 21 days.

Answer (e) is incorrect. All HIV-exposed infants at 4-6 weeks of age require prophylaxis. If proven positive, prophylaxis may only be discontinued if the child is on ARVs and CD4 % is >15% for >6 months.
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Answer (c) is the correct answer. Rifampin is a potent inducer of CYP 450 isoenzyme 3A4 in the liver (and to a smaller part in the intestines). This enzyme is responsible for the metabolism of the PIs as well as NNRTIs, resulting in sub-therapeutic levels of the majority of these classes when given without dose adjustment to patients on rifampicin-based regimens. EFV levels are decreased ~25% in typical patients; currently in adults one may consider increasing the dose to 800 mg for weights above 60 kg, although this was based on a small study in Spain of ~50 patients and may not be applicable to all settings. NVP levels may be decreased up to 50% and this drug should not be administered with rifampin unless no other options for ARV therapy are available and therapy is felt to be mandatory. PI AUCs are decreased from 35–92% with rifampin coadministration. In adults, only saquinavir or Kaletra boosted with 300 mg of extra ritonavir may be combined with rifampin. No pediatric studies have directly evaluated these combinations. The widely accepted approach for children on Kaletra is to either add additional ritonavir so that the ritonavir dose equals the lopinavir dose, or to double the normal Kaletra dose for the duration of anti-TB therapy. EFV is an option in children over 3 years and 10 kg and is the preferred base of a regimen when TB therapy must be administered. Answer (c) is incorrect because the Kaletra dose is not super-boosted, adjusted, or changed for a different medication. 

Works cited:

1. Kwara A et al. Highly active antiretroviral therapy (HAART) in adults with tuberculosis: current status. Int J Tuberc Lung Dis. 2005; 9(3):248–257.

2. Ren Y et al. Effect of rifampicin on lopinavir pharmacokinetics in HIV-infected children with tuberculosis.J Acquir Immune Defic Syndr. 2008 Apr 15;47(5):566-9.

3. McIlleron H et al. Complications of Antiretroviral Therapy in Patients with Tuberculosis: Drug Interactions, Toxicity, and Immune Reconstitution Inflammatory Syndrome. J Infect Dis. 2007 Aug 15;196 Suppl 1:S63-75.

Answer (a) is not correct because super-boosting Kaletra with ritonavir is a correct approach.

Answer (b) is not correct. Double dosing Kaletra is a legitimate alternative to managing co-infected patients.

Answer (d) is not correct. The SA guidelines list ritonavir full-dosed regimens as preferred for patients on TB therapy. Many experts feel that super-boosted Kaletra is preferred to full-dose ritonavir, and in practice this approach is more often used.

Answer (e) is not correct. A triple NRTI regimen is a legitimate, albeit less-potent, alternate regimen for children on rifampin. The most recent WHO guidelines specify a triple NRTI approach as preferred for children on rifampin. However, studies in adults have shown triple NRTI regimens to be inferior to NNRTI or PI based regimens. In addition, abacavir is not widely available in the public sector in South Africa.
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Answer (e) is correct.

Answer (a) qualifies for therapy; pulmonary TB is a WHO Class III diagnosis. Per the SA National guidelines, a child qualifies for ARV therapy if HIV-positive and has a class III/IV illness or multiple/prolonged hospitalization or CD4% below 20% if <18 months and <15% if >18 months.

Answer (b) qualifies for therapy. CD4% is below 20% at age <18 months.

Answer (c) qualifies for therapy; symptomatic LIP is a WHO Class III diagnosis.

Answer (d) qualifies for therapy. Extrapulmonary TB is a WHO Class IV diagnosis.
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Answer (d) is the correct answer. All children under 5, and all children of any age with HIV, should be treated with prophylactic INH for 6 months if exposed to a proven smear-positive case of TB. Children over 5 years do not qualify for INH prophylaxis. An alternative is to treat with 3 months of INH combined with rifampin. Chest X rays are not routinely recommended to screen for active TB if a symptom screen is negative, but may be used if available; if the chest X ray suggests active disease, the child should be treated with four-drug therapy for 2 months followed by 4 months of INH/Rif. 

Works cited:

1. South African National Tuberculosis Control Programme Practical Guidelines (2004), Section 11.15, p. 51-52, Available at: http://www.kznhealth.gov.za/chrp/documents/Guidelines/Guidelines%20National/Tuberculosis/SA%20TB%20Guidelines%202004.pdf. 

Answer (a) is incorrect; see above.

Answer (b) will not change the need to treat the 4-year-old HIV-positive female, nor qualify the 8 year-old for treatment.

Answers (c) and (e) are not correct; see above.
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Answer (e) is correct. HIV-exposed infants less than 18 months of age may retain maternal antibodies to HIV that will react with an ELISA test, causing a positive result even if uninfected. After 18 months, ELISA is the test of choice to screen for HIV infection. However, ELISA is more rapid and cheaper than qualitative DNA PCR card-based assays. Therefore, infants and children with an unknown exposure history of any age should receive an ELISA as a first test. A negative result will rule-out HIV infection; a positive test in children under 18 months indicates exposure. Infants under 18 months who are known to be exposed to HIV must be diagnosed with a DNA PCR.

Works cited:

1. National Department of Health, South Africa. Guidelines for the management of HIV-infected children (2005). Available at: http://www.doh.gov.za/docs/healthcharter-f.html.
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Answer (c) is correct. Per the PMTCT guidelines released February 2008, HIV-exposed infants born to women who received less than 4 weeks of either HAART or AZT prior to delivery should receive a single 2 mg/kg dose of NVP solution as soon as possible after delivery; the dose must be received within the first 72 hours of life, as well as 28 days of AZT monotherapy dosed 4 mg/kg q12 hours. All HIV-exposed infants must receive cotrimoxazole prophylaxis beginning at 4–6 weeks of age and continuing until an HIV PCR is negative at least 6 weeks after the last HIV exposure, either at birth or due to breast feeding.

Works cited:

1. National Department of Health. Policy and guidelines for implementation of the PMTCT programme (2008). Available at: http://www.doh.gov.za/docs/policy/pmtct-f.html.

Answer (a) is incorrect because the 7 day duration of AZT is indicated only if mothers have received at least 4 weeks of either AZT monotherapy or 4 weeks of a triple-therapy HAART regimen. 

Answer (b) is incorrect because as of February 2008, single-dose NVP is no longer the regimen of choice for PMTCT in South Africa.

Answer (d) is incorrect because all HIV-exposed infants should receive a single dose of 2 mg/kg NVP as soon as possible after birth, and this must be given within the first 72 hours of life.
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The correct answer is (b), 16%. HIVNET 012 conducted in Kampala, Uganda in 1999 examined the efficacy of a sdNVP regimen in both the mother and infant. Ninety-nine percent of the study participants breast-fed their babies. Mothers received 200 mg of NVP at presentation in labor, and infants received 2 mg/kg of NVP at 48–72 hours of life. The sdNVP regimen was compared to intrapartum q3 hourly oral AZT in the mother and 1 week of 4 mg/kg q12 hourly oral AZT in the infant. Infection risk in the sdNVP arm was 16% at 18 months versus 26% in the ultra-short AZT arm. Therefore 16% is the best estimation of risk at 18 months in this breast-feeding child born to a mother in sub-Saharan Africa. 
Answer (a) is incorrect. Nine percent of infants in a short-course AZT trial in Thailand became infected with HIV. In this trial mothers received AZT starting at 36 weeks gestation as well as q3 hour during labor. Infants received no medications. No NVP was given. Infection rate was 19% in the control arm. All infants were exclusively formula fed. 
Answer (c) is incorrect. IP and PP AZT in HIVNET 012 resulted in 26% infection rates.

Answer (d) is incorrect. Untreated, infection rates in HIV-exposed infants may approach 40% in sub-Saharan Africa.

Answer (e) is incorrect. The PHPT-2 trial in Thailand in 2004 resulted in 2% transmission rates in exclusively formula-fed infants when AZT was given to the mother beginning at 28 weeks gestation as well as q3 hours orally while in labor, along with sdNVP for mother and infant and 1 week of AZT in the infant. 
Works cited:

Guay L et al. Lancet. 1999 Sep 4;354(9181):795-802.

Lallemant M et al. N Engl J Med. 2004 Jul 15;351(3):217-28.

Shaffer, N et al. Lancet. 1999 Mar 6;353(9155):773-80.
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The correct answer is (e), 2%. The PHPT-2 trial in Thailand in 2004 resulted in 2% transmission rates in exclusively formula-fed infants when AZT was given to the mother beginning at 28 weeks gestation as well as q3 hours orally while in labor, along with sdNVP for mother and infant and 1 week of AZT in the infant. 

Answer (a) is incorrect. Nine percent of infants in a short-course AZT trial in Thailand became infected with HIV. In this trial mothers received AZT starting at 36 weeks gestation as well as q3 hours during labor. Infants received no medications. No NVP was given. Infection rate was 19% in the control arm. All infants were exclusively formula fed. 
Answer (b) is incorrect. HIVNET 012 conducted in Kampala, Uganda, in 1999 examined the efficacy of a sdNVP regimen in both the mother and infant. Ninety-nine percent of the study participants breast-fed their babies. Mothers received 200 mg of NVP at presentation in labor, and infants received 2 mg/kg of NVP at 48-72 hours of life. The sdNVP regimen was compared to intrapartum q3 hourly oral AZT in the mother and 1 week of 4 mg/kg q12 hourly oral AZT in the infant. Infection risk in the sdNVP arm was 16% at 18 months versus 26% in the ultra-short AZT arm. Therefore 16% is the best estimation of risk at 18 months in this breast-feeding child born to a mother in sub-Saharan Africa. 

Answer (c) is incorrect. IP and PP AZT in HIVNET 012 resulted in 26% infection rates.

Answer (d) is incorrect. Untreated, infection rates in HIV-exposed infants may approach 40% in sub-Saharan Africa.

Works cited:

Guay L et al. Lancet. 1999 Sep 4;354(9181):795-802.

Lallemant M et al. N Engl J Med. 2004 Jul 15;351(3):217-28.

Shaffer, N et al. Lancet. 1999 Mar 6;353(9155):773-80.
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The correct answer is (c) ABC, 3TC, Kaletra. Lactic acidosis is a potentially life-threatening complication of ARV therapy. It is associated with d4T=ddI>AZT>ABC=TDF. In cases of severe lactic acidosis, rechallenging the patient with d4T or ddI is not recommended. AZT confers less risk, but is not the safest option. Both TDF and ABC are legitimate options for therapy in adults or adolescents with Tanner staging >3. However, TDF may lead to decreased bone mineral density in younger children and is therefore not recommended in children with Tanner staging less than 4 unless no other options for therapy exist. In addition, no pharmacokinetic data in children <18 years are available. In this 2 year-old patient, ABC/3TC/Kaletra is the highly-preferred option. If ABC cannot be obtained, challenging cautiously with AZT may be considered. A much less preferable alternative would be to consider an NRTI-sparing regimen such as 3TC, NVP, Kaletra, although little data on the efficacy of such a regimen is available.

Answers (a), (b), and (e) are incorrect because they contain d4T or AZT. While less likely to cause lactic acidosis than d4T or ddI, AZT is generally avoided after life-threatening lactic acidosis due to NRTIs.

Answer (d) is incorrect for the reasons discussed above regarding TDF use in small children.
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The correct answer is (c) 50%. The ZVITAMBO study performed in Zimbabwe in 1997–1999 demonstrated that ~50% of intrapartum or intrauterine infected infants die by their first birthday. The study was performed prior to availability of HAART or routine use of cotrimoxazole prophylaxis in children. 

Works cited:

1. Marinda, et al. Pediatr Infect Dis J. 2007;26: 519–526.
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The correct answer is (c) 0.67. Only one randomized controlled trial examining the mortality benefit of cotrimoxazole in HIV-infected children has been performed. In 2004, Chintu and colleagues in Zambia enrolled 534 HIV-infected children and randomized them to prophylaxis or placebo. Children under 1 year of age were excluded. Median follow-up was 18 months. Risk of death was reduced by 33%, giving those on prophylaxis a relative risk of death at the end of follow-up of 0.67. The number needed to treat to prevent one death was 7. The frequency of adverse reactions was equivalent in both groups. 
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