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Causes of Mortality in Adults and Children with HIV Admitted to
Hospital, 2007–2015
• In-hospital mortality was 20%
overall in adults and 14% in
children; highest mortality
occurred in Africa
• Most common causes of mortality
in adults and children were AIDSrelated infections and bacterial
infections

Ford N et al. Causes of hospital admission among people living with HIV worldwide: a systematic review and meta-analysis. Lancet HIV. 2015 Oct;2(10):e438-44. doi: 10.1016/S23523018(15)00137-X. Epub 2015 Aug 11. PMID: 26423651.
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Causes of Hospital Admissions among Adults with HIV, 2007–2015

Ford N et al. Causes of hospital admission among people living with HIV worldwide: a systematic review and meta-analysis. Lancet HIV. 2015 Oct;2(10):e438-44. doi: 10.1016/S23523018(15)00137-X. Epub 2015 Aug 11. PMID: 26423651.
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Causes of Hospital Admissions among Children with HIV, 2007–2015

Ford N et al. Causes of hospital admission among people living with HIV worldwide: a systematic review and meta-analysis. Lancet HIV. 2015 Oct;2(10):e438-44. doi: 10.1016/S23523018(15)00137-X. Epub 2015 Aug 11. PMID: 26423651.
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Severe Bacterial Infections and Advanced HIV Disease (AHD)
• HIV-related morbidity and mortality more pronounced among people with AHD due
to high degree of immunosuppression
• Severe bacterial infections (SBIs) such as pneumonia, empyema, bacteremia, and
meningitis, are characterized by fever accompanied by specific symptoms and signs
that localize infection and isolation of bacteria from appropriate clinical specimens,
usually from sterile sites
• Unlike TB, SBIs often receive less attention but are also increasingly common and
more severe as CD4 counts decline
• Some bacterial infections are not AIDS-defining illnesses
• Laboratory or diagnostic resources to confirm diagnosis are scarce
• SBI morbidity outcomes not well recorded in HIV clinical trials
Gaskell KM et al. Management of severe non-TB bacterial infection in HIV-infected adults. Expert Rev Anti Infect Ther. 2015 Feb;13(2):183-95. doi: 10.1586/14787210.2015.995631. PMID: 25578883.
Anglaret X, Eholie SP. Severe bacterial infections: overlooked opportunistic diseases. Lancet HIV. 2017 Mar;4(3):e94-e95. doi: 10.1016/S2352-3018(16)30213-2. Epub 2017 Jan 5. PMID: 28063814
2007 WHO Case Definitions of HIV Surveillance and Revised Clinical Staging and Immunological Classification of HIV-related Disease in Adults and Children
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Clinical Syndromes of SBI
• Bloodstream infections
• Common cause of hospitalization
• Risk factors: low CD4 count (7-fold increase among those with CD4<200 cells/ml), high viral
load (VL), untreated HIV infection, and treatment failure
• Respiratory infections
• Occurs in HIV infection, regardless of CD4 count risk increases as CD4 count falls and is
greatest when CD4 count <200 cells/ml
• Risk factors: smoking, prior pneumonia, co-morbid illnesses, alcoholism, and neutropenia
• Bacterial meningitis
• Enteric infections
• Endocarditis: Occurs less frequently than other SBIs; frequently occurs at CD4<50 and high VL
• Skin and soft tissue infections, joint and bone infections, urinary tract infections
Gaskell KM et al. Management of severe non-TB bacterial infection in HIV-infected adults. Expert Rev Anti Infect Ther. 2015 Feb;13(2):183-95. doi: 10.1586/14787210.2015.995631. PMID: 25578883.
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Etiologic agents of SBI
• Non-typhoidal Salmonellae
• AHD is a risk factor; presents as non-focal sepsis but can also cause pneumonia
• Streptococcal pneumoniae
• Invasive pneumococcal disease more likely in PLHIV bloodstream infection,
pneumonia, and meningitis
• Escherichia coli
• BSI, urinary tract infections, and diarrheal illness in HIV infection
• Staphylococcus aureus
• Treponema pallidum
• Other pathogens
• Nocardia and Rhodococcus species: Can mimic TB both in clinical presentation
(cavitary pneumonia) and diagnostics (weakly acid fast)
KM et al. Managementspecies
of severe non-TB bacterial infection in HIV-infected adults. Expert Rev Anti Infect Ther. 2015 Feb;13(2):183-95. doi: 10.1586/14787210.2015.995631. PMID: 25578883.
•GaskellBartonella
Anglaret X, Eholie SP. Severe bacterial infections: overlooked opportunistic diseases. Lancet HIV. 2017 Mar;4(3):e94-e95. doi: 10.1016/S2352-3018(16)30213-2. Epub 2017 Jan 5. PMID: 28063814.
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Impact of immune reconstitution on SBI
• SBI incidence and mortality has declined with ART rollout and implementation of “Test
and Start/Treat”
• Immune reconstitution with ART thought to be critical to reducing burden of SBI
• In the START trial where 4685 ART-naive PLHIV with CD4 cell count>500 cells/μL
randomized to immediate ART vs deferral until their CD4 cell counts were lower than
350 cells/μL, immediate ART
• Higher average CD4 count compared to deferred ART group
• Reduced risk of SBI by 61% (a secondary endpoint that combined TB and other
severe bacterial diseases)
• Reduced risk of SBI by 59% (other than TB)

Gaskell KM et al. Management of severe non-TB bacterial infection in HIV-infected adults. Expert Rev Anti Infect Ther. 2015 Feb;13(2):183-95. doi: 10.1586/14787210.2015.995631. PMID: 25578883.
O'Connor J et al; INSIGHT START study group. Effect of immediate initiation of antiretroviral therapy on risk of severe bacterial infections in HIV-positive people with CD4 cell counts of more than 500 cells per μL:
secondary outcome results from a randomised controlled trial. Lancet HIV. 2017 Mar;4(3):e105-e112. doi: 10.1016/S2352-3018(16)30216-8. Epub 2017 Jan 5. PMID: 28063815; PMCID: PMC5337625.
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SBI incidence and mortality reduction: Is early ART initiation alone
sufficient?
• Reduction of EArly mortaLITY (REALITY) randomized trial: open label randomized trial
conducted in Kenya, Malawi, Uganda, and Tanzania; 1805 participants
Enhanced OI
prophylaxis
NNRTI and 2 NRTI

√

CTX

Standard prophylaxis
√
√

Albendazole 400 mg single
dose

√

Azithromycin 500 mg x 5-days

√

CTX/INH/Vit B6 x 12 weeks

√

Fluconazole 100 mg X 12
weeks

√

Post, Frank A et al. “Causes and Timing of Mortality and Morbidity Among Late Presenters Starting Antiretroviral Therapy in the REALITY Trial.” Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America vol. 66,suppl_2 (2018): S132-S139. doi:10.1093/cid/cix1141
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SBI incidence and mortality reduction: Is early ART initiation alone
sufficient?
(P=0.34)

Death
rate/100 PY

Rate/100 PY

Enhanced prophylaxis did not reduce deaths from tuberculosis, SBI, or potentially azithromycin-responsive infections
Enhanced prophylaxis reduced nonfatal/fatal tuberculosis but not SBI, or other potentially azithromycin-responsive infections
Post, Frank A et al. “Causes and Timing of Mortality and Morbidity Among Late Presenters Starting Antiretroviral Therapy in the REALITY Trial.” Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America vol. 66,suppl_2 (2018): S132-S139. doi:10.1093/cid/cix1141
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Key Take-Away Points
• SBI recognized as a common cause of morbidity and mortality among PLHIV especially in
resource-limited settings. Thus, the WHO recommends cotrimoxazole use irrespective of
CD4 count in settings with a high burden of bacterial diseases
• PEPFAR also supports this recommendation and that no PLHIV in PEPFAR programs
should pay for cotrimoxazole
• Immediate initiation of ART reduces the risk of tuberculosis and non-tuberculous bacterial
infections
• Due to unclear benefits of additional azithromycin in reducing SBI morbidity and mortality
in the REALITY trial and the concern for increased antimicrobial resistance, the WHO
Guideline Development Group did not recommend additional broad-spectrum antibiotics to
the AHD recommended package of care
• Further research assessing the role of broad-spectrum antibiotics in reducing SBI incidence
and mortality among PLHIV especially among those with AHD needed
WHO Guidelines for Managing Advanced HIV disease and Rapid Initiation of Antiretroviral therapy 2017, https://www.who.int/hiv/pub/guidelines/advanced-HIV-disease/en/
PEPFAR 2021 Country and Regional Operational Plan (COP/ROP) Guidance COP2021 Guidance COP2021 Guidance
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Thank You!

Disclaimer: The conclusions in this presentation are those
of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.
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Advanced HIV Disease (AHD)
• For adults, adolescents, and children 5 years or
older, advanced HIV disease is defined as having
a CD4 cell count <200 cells/mm3 or a WHO
clinical stage 3 or 4 event at presentation for care
• Children under 5 years not on effective ART are
considered to have AHD
• Clinically stable young CLHIV (< 5y) on ART are
not considered as having advanced HIV disease
• Individuals with AHD require more intensive care
and experience a greater morbidity/mortality
than those without advanced disease

WHO guidelines for Managing Advanced HIV disease and Rapid Initiation of Antiretroviral therapy 2017, https://www.who.int/hiv/pub/guidelines/advanced-HIV-disease/en/
WHO package of care for children and adolescents with advanced HIV disease: STOP AIDS Technical brief https://www.who.int/publications/i/item/9789240008045
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The advanced HIV package
•
•
•
•
•
•

Cotrimoxazole
TB screening and treatment for disease
TB preventive treatment if screen negative
Cryptococcal antigen (CrAg) screening with pre-emptive treatment if positive and
treatment of Cryptococcal meningitis
Rapid ART initiation in the absence of contraindications
Intensified adherence support
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Recommendations for cotrimoxazole for PLHIV

WHO guidelines for Managing Advanced HIV disease and Rapid Initiation of Antiretroviral therapy 2017, https://www.who.int/hiv/pub/guidelines/advanced-HIV-disease/en/
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WHO Clinical Staging of HIV Disease

2007 WHO Case Definitions of HIV Surveillance and Revised Clinical Staging and Immunological Classification of HIV-related Disease in Adults and Children
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