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Goals
1. Describe the epidemiology of advanced HIV disease (AHD)
2. Provide updates on select opportunistic infections
3. Discuss new insights on the use of ART in this setting

SAHCS Adult AHD Guidelines - 2022
Approach to and management
of common clinical scenarios:
•
•
•
•
•
•
•

Renal impairment
Diarrhea, chronic and acute
Brain space occupying lesions
Acute and chronic meningitis
Respiratory presentation
Altered mental state
Patient deteriorating despite
treatment for an OI
• Use of steroids in AHD

Stead et al. SAHCS 2022 Adult AHD Guidelines

Case
• 27 yo M with HIV, migrated from Cameroon
• 2 yrs ago diagnosed HIV (+) en route when p/w chronic diarrhea
• Initial CD4 not known, started TDF/emtricitabine/EFV.

• 1 yr ago diarrhea persisted despite CD4 732 and VL <50
• He had records from recent admission 2m prior which showed:
• Afebrile, no abd tender. + periph. eosinophilia (2500/ul), low Na, K, Mg
• Stool culture & direct visualization (-), Cryptosporidium & Giardia Ags (-)
no blood or mucus in stool

• Rec’d praziquantel + albendazole empirically without resolution
• Presents with watery, large volume diarrhea and cachexia
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What is the most likely pathogen?
1. Cystoisospora belli (formerly,
Isospora belli)

2. Clostridium difficile
3. Cryptosporidium infection
4. Gastrointestinal tuberculosis

Cystoisospora belli
• Formerly known as Isospora belli
• Unicellular protozoan parasite; invades sm. intestinal enterocytes
• Closely related to Cryptosporidium

• Weeks to months of profuse, watery, noninflammatory diarrhea
• In South Africa recommended test: stool modified auramine stain
• Multiple samples help – oocysts intermittently shed. May be hard
to find even in those severely infected.
• If stool negative, duodenal aspirate or intestine biopsy may be helpful

• Unlike other causes of chronic diarrhea in AHD, it
characteristically causes peripheral eosinophilia, an impt clue

HIV-related chronic diarrhea in southern Africa
- Major causes thought to be Cryptosporidium infection and Cystoisospora belli
- GI TB (and MAC) can be associated with chronic diarrhea usually with prominent
fever. Often evidence of TB elsewhere (✓ XPERT, LAM, U/S, myco. blood culture)
- Importance of CMV colitis in African settings unknown
2018 (Mozambique): Hospitalized w/HIV and chronic or acute diarrhea
• Cystoisospora belli - 25%
• Cryptosporidium infection - 8%
- In “acute” HIV-assoc. diarrhea, Cystoisospora belli + Cryptosporidium also common

• In this study no search for CMV-related, no comment on GI TB-related diarrhea
2008 (France): In patients of African origin with AHD and chronic diarrhea:
• Cryptosporidium (48%), Cystoisospora belli (30%), Microsporidiosis (20%)
Casmo V. et al Heliyon 2018.

HIV Medicine (2008),9, 126–130

Is CMV colitis an important cause of chronic
diarrhea in African settings?
CMV colitis causes chronic diarrhea in AHD,
typically with fever, abdominal pain /
tenderness. Blood in stool common.

No data on prevalence in southern Africa
For patients with AHD and chronic diarrhea
with unrevealing stool and TB studies,
proceed to flex. sig. / colonoscopy
- Ulcers seen endoscopically, bx confirms
Ganciclovir IV/valganciclovir PO + rapid ART
- Check for CMV elsewhere (i.e. retinal)
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What is the therapy for Cystoisospora belli?
1. Albendazole
2. Metronidazole
3. Cotrimoxazole
4. Ciprofloxacin

5. No specific therapy exists

Cystoisospora belli
• SA treatment (adult): cotrimoxazole 4 SS (80/400) BID x 10d
• Close monitoring of electrolytes and treatment for dehydration /
malnutrition + rapid ART
• 50% relapse; restart therapy but for 30d and then taper

• 2nd prophyl: Cotrimoxazole DS QD/TIW until VL UD + CD4 >200 for 6m

“Isosporiasis in 8 patients with HIV despite antimicrobials and ART”
• Median (high) symptomatic CD4: 373/mm3
• All had undetectable VL while remaining symptomatic

• Diagnosis: 34% of stool samples (+), 63% of duodenal bx (+) for oocytes
• Outcome: 50% died, 25% remained symptomatic, 25% recovered.
Boyles et al. SAHCS 2022 Adult AHD Guidelines.

Boyles T, et al. PLOS One. 2012

Case
• Finally, duodenum samples from a
new endoscopy showed structures
compatible with Cystoisospora belli
• Repeat stool exam finally revealed
oocysts →
• He received co-trimoxazole and
symptoms resolved
• Eosinophilia resolved
• 4 months later, he remained
symptom-free and had gained 28 kg

Fecal smear: Oval oocyst in center

Rio-Crestelo et al. AIDS 2022

What’s new with Cryptosporidium infection?
• There is no still highly effective, pathogen-directed treatment for
Cryptosporidium-related diarrhea in setting of HIV
• In Malawi, clofazimine was studied in RCT based on in vitro activity
No difference in diarrhea resolution→

• Current therapy: rapid ART
initiation (consider inpatient)
w/ treatment of electrolytes
derangements, dehydration, malnutrition
Iroh Tam et al. 2021 CID

Pitfalls when managing chronic diarrhea in HIV
• Not sending stool for appropriate stains, incl. MC&S with mod. auramine
(acid-fast) stain
• Not considering empirical cotrimoxazole in HIV-associated chronic
diarrhea without a diagnosis
• Not considering GI TB in patients with chronic diarrhea especially those
with fever in high TB prevalence regions
• ✓urine TB LAM, CXR, sputum Gene XPERT, abd U/S, myco. blood cultures

• Discharging patient with ongoing diarrhea after initial rehydration with
undefined plan for ART initiation
• Chronic diarrhea in AHD is indication for urgent ART, if possible in-hospital
Adopted from Stead et al. SAHCS 2022 Adult AHD Guidelines

Why are we still discussing OIs and advanced HIV disease?
• 680,000 died from HIV-related
illness in 2020, most with AHD

South Africa, AIDS-related deaths 1990-2020

• What is AHD?
• CD4 <200 cells/mm3
or
• WHO stage 3 or 4 event
(for example, a new OI)

Almost 100,000 in 2020 in South Africa alone
UNAIDS 2022: https://www.unaids.org/en/resources/fact-sheet.

Spooner E, J Glob Health 2022

AHD is common in the community and underestimated
• Household level MSF study:

• Ndhiwa, Kenya; Chiradzulu,
Malawi; Eshowe, South Africa

HIV disease in Eshowe, South Africa

• Eshowe HIV prevalence 25%
• Adv. HIV prevalence ~8-11%
• Men 2x as likely to have AHD

• Overall more than 50% with
AHD not on ART because:
(1) not yet diagnosed with HIV
(2) diagnosed but not in care

Moreover, in Eshowe, among those with AHD on
ART, 27% had VL >1000 copies
Chihana et al. Global Health Action 2019

AHD also remains common when patients ultimately present for care
- In SA, 1/3 of patients entering or cycling - Uganda and Botswana 20% – 25% of
back into care had CD4 <200 in 2017
persons entered care with advanced
HIV in 2020
- In Mozambique, in pregnant women,
15% AHD at 1st ANC in 2022

2022 DHHS OI Guidelines

Lilian RR, et al S Afr J HIV Med. 2019 Nhampossa BMC Pregnancy: 756 (2022) Ousley J, CID 2018

AHD also occurs among those on ART in longitudinal care. Why?
• VL monitoring remains underutilized

• In public HIV clinics, viral load completion
rates have been too low

• Leads to missed chances to diagnosis
ART treatment failure, improve
adherence & deploy 2nd line ART

• Private sector also has gaps

• Median time to confirming VF and 2nd line
switch was ~6m and ~13m, respectively
• Prompt 2nd line switch after confirmed VF
reduced death by 90%

Switch delay after VF and risk of death
No switch
>90 days
60-99 days
30-59 days
<30 days
Hazard ratio of death

Lowest risk of mortality
with rapid 2nd line switch

Sunpath et al. Public Health Action 2018. Moyo et al. Clinical Epid 2016. Gorrod et al JAIDS 2020

Leading causes of mortality among adults with AHD
• Tuberculosis
• Severe bacterial infection
• Malignancy (KS, hematologic cancers)

• Toxoplasmosis
• Pneumocystis jiroveci pneumonia (PJP)

WHO Recommendations :
Persons with CD4 <200 need:
✓TB testing with Xpert / LAM
then TB treatment or IPT
✓Cotrimoxazole prophylaxis
✓CrAg lateral flow assay
✓Fast-track for ART
(re)initiation

• Cryptococcal meningitis

• Chronic diarrhea, geographic fungi

Who is keeping track of AHD?
WHO Advanced HIV Disease 2017

Case
• 55 yo F w/ HIV on ART consisting of TEE
for 10 yrs & HTN. Per pt, recent CD4 375
• Admitted with 1 day of acute SOB after a
week of flu-like symptoms
• RR 35, O2 sat. 77% RA, 133/92, HR 98 and
appears acutely ill
• Labs no lymphopenia, mild transaminitis
• CXR: Bilat. infiltrate, CT: Periph. GGOs
• Received 100% O2, broad-spectrum
antibiotics, corticosteroids
• After 48 hrs on NC O2 at 2L/min
Mitha et. al. Afr J Thorac Crit Care Med. 2020

What is the most likely diagnosis?
1. Tuberculosis
2. PJP
3. Bacterial pneumonia

4. Kaposi’s sarcoma of the lung
5. COVID-19 pneumonia

Distinguishing PJP and COVID-19 pneumonia in HIV
Feature
CD4 count
COVID-19 testing

Imaging

D-dimer
LDH
Transaminases

Serum 1,3-β-d-glucan
Effect of TMP/SMX

PJP

Severe COVID-19

Usually <200, always <350

Any CD4

PCR (-) unless COVID in last 3m and Ag (-)

PCR (+) and Ag (+)

CXR: Normal or bilateral reticular
interstitial pattern, often perihilar

CXR: Bilateral interstitial
pattern or bilateral hazy opac.

CT: GGOs w/ peripheral sparing

CT: Early - GGOs peripherally

U/S: B-lines common

U/S: B-lines common

Usually normal

Usually elevated

Almost always elevated

May be modestly elevated

Typically normal

Often elevated

Elevated

Normal

Initial worsening common

No effect

Litmanovich et al J of Thoracic Imaging 2021

What’s new with PJP?
Use of co-trimoxazole preventative therapy too low
• CPT is strongly recommended if CD4 <200 (or WHO St. III/IV) at one DS
160/800 mg daily
• However utilization in this patient group is suboptimal and declining

Lilian RR, et al S Afr J HIV Med. 2019

Severe HIV-assoc. pneumonia -South Africa
• Recent Pretoria study of patients w/
HIV + severe pneumonia
• Median CD4: 120, 1/3 on ART, 50% ICU
• Diagnostics avail. incl bronchoscopy with
BAL with PJP PCR (via NHLS)

• Dx: TB 35%,PJP 21%, Bact. PNA 17%
• U/S: B-lines associated with PJP
• 95% w/ PJP had B-lines (high sensitivity)
• Useful tool but non-specific: B-lines also
seen in viral PNA, CHF
Ueckermann et al. BMC ID 2022

Case
• 43 yo female with HIV, CD4 89
diagnosed with AFB (+) cervical LN TB
• She improved on RIPE and CPT, and
started ART 7 wks later
• 2 weeks after ART, she developed HA,
cognitive impairment, L upper limb
weakness without fever
• Per family excellent adherence
• CT of the brain obtained w/contrast

CT brain: 1.2 cm mixed hypodense and
hyperdense lesion with edema in right
thalamus and commun. hydrocephalus
Marais et al. Int J Tuberc Lung Dis. 2010 February

What is the most likely diagnosis?
1. Tuberculoma
2. Brain abscess, bacterial
3. Neurocysticercosis
4. CNS lymphoma

5. Toxoplasmosis, cerebral

Tuberculomas: When to suspect?
• Most important SOC lesion in people with HIV who have
concomitant TB
• TB may be chest, lymph node, GI. Only 1/3 have TB-M.
• Also more likely if Toxoplasma IgG (-), if poor response to high-dose
cotrimoxazole or if CD4 >100
• In SA, median CD4 193 cells/ul in HIV positive patients w/ tuberculoma

• Commonly becomes clinically evident after ART (re)initiated
• Located anywhere in CNS, single or multiple. Usually ringenhancing (85%). Not common in basal ganglia. Up to 3cm.
• Represent focus of TB that did not rupture into subarachnoid space
• If >3cm, suspect TB abscess (AFB + collection of pus)

• Despite TB treatment, persistent lesions on CT/MRI in 50% at 18m
Marais et al, 2019 INT J TUBERC LUNG DIS 24(2):224–232

How long to treat tuberculomas?
• Experts considered safety of stopping TB therapy prior to
radiographic resolution after 9-12 months of total therapy
• Conclusion: Prolonged TB therapy beyond 9-12 m. probably
not be warranted if clinical and radiographic improvement
• What is radiographic improvement? (1) Reduction in lesion size
(2) Reduction in edema (3) Calcification of the lesion
• Ongoing contrast enhancement ≠treatment failure

• When might you continue treatment > 1 yr: (1) ongoing need
for corticosteroids, (2) lesion evolving, (3) DR-TB

Wellcome Open Research 2020, 4:158

When to start: ART timing in advanced HIV
Indication

Action

Comment

PJP*

Start ART within 2 wks of PJP treatment or earlier PJP IRIS not common

Chronic diarrhea*

Start ART within 2 wks but preferably ASAP

ART only effective Rx for
cryptosporidiosis

Toxoplasmosis*

Start ART within 2 wks of TE treatment or earlier

TE IRIS not common

Drug-sensitive TB*

CD4 <50: Within 2 wks of TB treatment or earlier
CD4 >50: Start ART at 8 wks, or earlier if
tolerating TB treatment

Consider prednisone to
reduce risk of TB-IRIS. For
TLD, + addit. DTG 50 mg/day

Drug-resistant TB*

Start after 2 wks of DR-TB treatment or earlier
DTG-based ART has multiple advantages.

If symptoms improving &
tolerating treatment

CNS-TB (meningitis or Delay ART 4-8 wks
tuberculoma)

Cryptococcal mening. Delay ART 5-6 wks

*If hospitalized, consider an in-hospital start.

Delay especially impt. if CM
assoc. w/ CSF WBC <5/mm3

2019 SA ART Guidelines, SA DOH

Hospitalized patients with OI (re)starting ART
Receiving ART
• Patients already on ART should NOT have ART interrupted at
hospitalization / OI
• But recognize that in patients with OI on ART, failure is likely

ART-naïve or interrupted ART
• Use hospital stay for pre-ART counselling and finding treatment
supporter
• Set up ART clinic appt within 1 week of discharge
• Counsel on IRIS risk, esp. w/ cryptococcal meningitis and TB
• If referred elsewhere for ART, communicate non-ART treatments
• e.g. continuation of OI treatment such as fluconazole
Govender et al. Cryptococcal disease updated. S. African Journal of HIV Med. 2019

Question
Among patients hospitalized with HIV related OI receiving efavirenz-based
ART admitted to hospital what is prevalence of virologic failure ?

1. 1-2%
2. 10-15%
3. 30-50%

4. 90%

Question
In hospitalized patients with HIV receiving ART who had VL >1000 receiving TEE
what is the prevalence of efavirenz resistance?

a. Less than 10%
b. 50%
c. >80%

OI / hospitalization increasing among pts who previously initiated ART

• Cross–sectional study (N=305)
• Hosp. patients w/ HIV admitted
Kenya + DRC on efavirenz-based
ART >6m
• 50% had VF w/ VL >1000 copies
• The lower the CD4, the higher
probability of virologic failure
and dual-class resistance

Bossard, et al. J Acquir Immune Defic Syndr 2021

Implications
• Patients with AHD who develop OI/TB on ART are likely to be
failing ART
• These patients should be assessed rapidly for virologic failure

• If virologic failure is present in a patient receiving TEE, probability
of resistance to NNRTI-based ART is very high.
• In this group, reusing EFV-based ART (TEE) may not be effective

• Evaluate patients with HIV and new OI/TB for virologic failure

Case
• 36 M with HIV, CD4 14
• 12 wks prior to admission started ART
• Admitted with 4 wks of rash and 1
week of altered mental status
• No travel outside of South Africa
• Encephalopathic, febrile, oral thrush.
Flesh-colored nodules scattered on
A skin biopsy was obtained
face & chest. Erosive lesion forehead
• CXR normal, U/S: Abd LAN, (+) HSM
• Serum CrAg (-), normal CSF pressure,
chemistry, cell count
Rodríguez-Cerdeira C, ActasDermosifiliogr.2014;105:5---17

What is the diagnosis?
1. Disseminated cryptococcosis
2. Molluscum contagiosum
3. Disseminated histoplasmosis
4. Disseminated emergomycosis

5. Monkeypox
6. 3 (or) 4

Innumerable small ovoid yeast-like organisms measuring 2–4 µm
in diameter.. Clear halos surround many of the organisms.

New WHO guidance on histoplasmosis in HIV
• Recommended test: urine Ag; 95% sens. in adv. HIV
• POC test still needed; lateral flow assay may be avail. soon

• Initial therapy for disseminated histoplasmosis and emergomycosis.
(i.e. if vital organ involvement, poor funct. status or CNS):
• Preferred: Liposomal amphotericin B 3 mg/kg IV for ~2 wks
• Alternative: Amphotericin B 0.7-1 mg/kg IV for ~2 wks

• Step-down : itraconazole 200 mg PO TID x 3 days→ BID for 1 year
• Consider <1 yr if clinically stable on ART with CD4 improvement and VL UD

• ART: If tolerating therapy start ART “as soon as possible;” IRIS rare
• No major DDIs between itraconazole and dolutegravir / TLD
• [Itraconazole] reduced by efavirenz (consider ART regimen △)
• [Itraconazole] incr. by LPV/r: itraconazole 200 mg /day recommended
Univ. of Liverpool Drug Interactions Checker

WHO 2020 Diagnosing and Managing Histoplasmosis in People with HIV

High-dose L-amphotericin in disseminated histoplasmosis
• In HIV-associated dissem. histoplasmosis, 14 days of a polyene has
been standard of care induction therapy
• With liposomal form, higher doses can be given due to lower toxicity
• Has long tissue half-life and shown effective at high dose in crypt. meningitis

• Phase 2 trial in Latin America randomized patients to SOC L-AmB
compared to L-AmB 10 mg/kg x 1 dose in HIV (median CD4 ~25)
Clinical response
D14 survival
L-AmB 10mg/kg X 1 dose ~90%
90%
L-AmB 3mg/kg for 2wks
~83%
90%
IDWeek 2022 Pasqualotto A, et al.

What is the reality on the ground?
• Histoplasmosis urine Ag not widely available
• Available at some referral sites (for example, King Edward Hosp.)

• L-amphotericin not routinely available
• In S. Africa limited to certain patients (for ex., with renal dysfunction)

• Itraconazole (maintenance therapy) can be accessed as capsule
but not the more patient-friendly itraconazole solution
• Capsule is less well-absorbed than solution (30% lower concentration),
must be taken with food and cannot be used w/ gastric acid blockers
• Lack of therapeutic drug monitoring makes use of capsules difficult
• Low serum itraconazole serum concentration linked w/ failure, high
concentrations with toxicity

• In absence of itraconazole, high-dose fluconazole 800 mg/day has
been used with success in histoplasmosis
Discussion with Prof. Yunus Moosa, 2022

Johns Hopkins Antibiotic Guide, 2022

What about emergomycosis?
Impt. invasive fungal infection assoc. w/ AHD in this region
• Dimorphic fungus =yeast in tissue, mold at room temp
(like histoplasmosis) originally described in Cape Town;
found in soil SA
• Papules or ulcers common; biopsy for fungal histology &
culture often diagnostic
• Can be recovered from bone marrow
• May cross-react on Histoplasma urine Ag assay; in
Cape Town 30% emergomycosis Histo. urine Ag (+) Emergomycosis in HIV-infected
• More common than histo in CT; cases seen in KZN woman w/ CD4 140 in Uganda
• Mgmt same as histoplasmosis; helpful because cannot
distinguish clinically, by Histo. urine Ag or histologically
Rooms et al. Emerg Inf Dis 2019. Schwartz et al. Open Forum Infect Dis. 2017.

Mandell Infectious Diseases 2022

Life-threatening
disseminated skin fungal
processes in AHD
• A-E
• Emergomycosis
• F-H
• Sporotrichosis
• I-K
• Histoplasmosis
Disseminated
cryptococcosis has
similar presentation;
papules are umbilicated
and do not usually ulcerate
Schwartz et al. Open Forum Infect Dis. 2017

Approach to patient with AHD and likely disseminated fungal infection
• Empiric therapy
• More severe, consider empirical liposomal
amphotericin or amphotericin deoxycholate
• Less severe, itraconazole 600 mg/d x 3 d→ 400mg/d

• Diagnostic tests
•
•
•
•

Histoplasma urine Ag (if available) and CrAg
Skin biopsy for histopathology (and culture, if avail.)
Other sites to consider: bone marrow biopsy
Search for TB; ~8-38% have coinfection

• Once tolerating, (re)start ART ASAP; preferably
DTG-based
Govender et al. Dermatopathology 2019;6:63–69

South African patient with
Emergomyces africanus
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Globally in patients receiving 1st-line ART, virologic failure is
detected late and delays prior to ART switch are prolonged
• Meta-analysis: Are
patients with virol. failure
identified before AHD?
• Pooled mean CD4 count
at virol. failure 187 cells
w/ no △ over time
• Pooled mean CD4 count
at 2nd line switch 108 cells
w/ minimal △ over time
• Median delay before
switch: ~500 days

Bernabe et al. OFID 2022

Recent autopsy series among inpatients living with HIV
• Mozambique: MITS performed for inhospital deaths among HIV-infected
• MITS: Sampling of blood, CSF plus
organ biopsies of lung, liver, CNS

• Median age 31 yrs, CD4 66, 52% on ART
• Among those on ART, median of 5 m.
• 42% on CPT
• Commonly misdiagnosed:
#1 bacterial infection (S. pneumoniae, GNRs)
#2 tuberculosis
#3 toxoplasmosis
Letang et al. CID 2021

NRTI and NNRTI Resistance in ART-Experienced Inpatients
• In this study, 85% of inpatients were aware of HIV diagnosis
• Cross–sectional study (N=786)
• Hosp. patients w/ HIV admitted in Malawi on 1st line ART >6m
• VL >1000 copies in 32% (noted more commonly in patients with AHD)
• 92% had efavirenz resistance
• >80% had dual-class resistance

• Mortality by day 56 was 20%
• 1/2 of deaths occurred after discharge

• Mortality linked with the virologic failure and dual-class
resistance
Gupta-Wright et al. Lancet HIV 2020; 7: e620–28

What to (re)start in AHD?
South Africa ART Guidelines (2019):
• Treatment-naïve with AHD:
• TLD recommended in most circumstance
• For patients on rifampicin, TLD + addit. DTG 50 mg/day

• Treatment-experienced:
• Patients who develop OI/TB during a treatment interruption can
be switched to TLD when tolerating OI/TB therapy, unless CM
• Patients who develop OI/TB while receiving ART, should continue
ART but be rapidly assessed for virologic failure

