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Learning Objectives

After attending this presentation, learners will be able to:

 Describe the potential biological and clinical interactions 

between SARS CoV-2 and HIV.

 Describe appropriate use of COVID drugs and vaccines for 

the HIV-1 infected population



Wuhan China: Fall 2019

Triant and Gandhi, Clin Infect Dis. 2021 Jun 15;72(12):e1030-
e1034. doi: 10.1093/cid/ciaa1946.

COVID and HIV: Dual Level 
Interactions

Individual Society 



COVID Interactions with HIV at the 
Individual and Societal Levels

• Biological Interactions at the Individual Level
• Host defense from SARS CoV-2 requires an intact immune response

• Implications for disease

• Implications for prophylaxis and therapy

• Substantial components of morbidity and mortality from COVID relate to 
immunoregulatory dysfunction and excessive activation

• Interactions at the Societal Level
• Disruption of health care systems

• Food insecurity

• Stigmatized populations

SARS CoV-2: Pathogenesis

 

Moderate 

Innate and Cellular
Immune Responses

Immune Dysregulation

Are People with HIV at Risk 
for More Severe Outcome if 
they Become Infected with 

SARS CoV-2?



Braunstein SL, Clin Infect Dis 2021;72(12):e1021–9

Coronavirus and HIV-1 in New York: 
NYC Wave 1

• Linkage of the NYC Department of Health and Mental Hygiene’s 
(DOHMH) HIV surveillance registry with the NYC DOHMH COVID-19 
surveillance system through June of 2020

• 204,583 COVID-19 cases of which 2410 were PLWHIV

HIV with COVID HIV without COVID COVID without HIV

Subjects, n 2410 113,907 202,012

Male, % 71.4 73.4 51.1

Black,% 45 44 16

Hispanic,% 41 34 17

> Underlying condition, % 64 35

Braunstein SL, Clin Infect Dis 2021;72(12):e1021–9

Coronavirus and HIV-1 in New York: 
Outcomes

Braunstein SL, Clin Infect Dis 2021;72(12):e1021–9



Coronavirus and HIV-1 in New York: 
Conclusions

• No overrepresentation of COVID cases among PLWHIV in New York
• 1.06% of COVID patients in NYC were PLWHIV

• 1.5% of New Yorkers are PLWHIV

• A higher proportion of NYC PWH with COVID-19 were hospitalized for 
COVID-19, admitted to the ICU, and died due to COVID-19.

• NYC PWH have characteristics in common with people who have been 
diagnosed with COVID-19 and had poor outcomes.

• Compared with PWH without COVID, PWH with COVID-19 were more 
likely to be Latino and less likely to be White

Braunstein SL, Clin Infect Dis 2021;72(12):e1021–9

Multicenter Registry of Patients With HIV and COVID-19

• COVID-19 in PWH Registry sponsored by the University of Missouri, 
Columbia

• Multicenter registry for PWH who had COVID-19 and received care 
between 1 April and 1 July 2020.

• Promoted in the IDSA and HIV Medical Association discussion forums

• 18 years and older inpatients or outpatients with a diagnosis of HIV 
and laboratory-confirmed COVID-19

• 286 unique PWH and laboratory-confirmed COVID-19

Dandachi D, Clin Infect Dis 2020 DOI: 10.1093/cid/ciaa1339

Multicenter Registry of Patients With HIV and COVID-19

Dandachi D, Clin Infect Dis 2020 DOI: 10.1093/cid/ciaa1339



Multicenter Registry of Patients With HIV and COVID-19

Dandachi D, Clin Infect Dis 2020 DOI: 10.1093/cid/ciaa1339

Multicenter Registry of Patients With HIV and COVID-19

Dandachi D, Clin Infect Dis 2020 DOI: 10.1093/cid/ciaa1339
Severe outcome: intensive care admission, invasive mechanical ventilation, or death

Multicenter Registry of Patients With HIV and COVID-19

Dandachi D, Clin Infect Dis 2020 DOI: 10.1093/cid/ciaa1339



Multicenter Registry of Patients With HIV and COVID-19

Dandachi D, Clin Infect Dis 2020 DOI: 10.1093/cid/ciaa1339

HIV infection and COVID-19 death: a population-
based cohort analysis of UK primary care data

• Retrospective cohort study that analyzed electronic primary care data 
and death registry data

• >18 in a primary care database on February 1, 2020 
• Separated into those with and without HIV

• Primary endpoint: COVID death based on ICD-10 codes on death certificate

• 17,282,905 adults of whom 27,480 were recorded to be HIV infected

• Adjusted for age, sex, index of multiple deprivation, ethnicity, co-
morbidities

Bhaskaran K, Lancet HIV doi: 10.1016/S2352-3018(20)30305-2

Bhaskaran K, Lancet HIV doi: 10.1016/S2352-3018(20)30305-2

Crude risk of 
COVID-19 death 
was similar 
in people with 
and without HIV 
(hazard ratio [HR] 
1.03, 95% CI 0.70–
1.52)

https://dx.doi.org/10.1016/S2352-3018(20)30305-2
https://dx.doi.org/10.1016/S2352-3018(20)30305-2


After adjusting 
for age and sex, 
HIV was 
associated with 
a 2.9-fold higher 
risk of COVID-19 
death (HR 1.96–
4.30; p<0.0001)

Bhaskaran K, Lancet HIV doi: 10.1016/S2352-3018(20)30305-2

Risk Factors for COVID-19 Death in 
South Africa

• Population cohort study using linked data from adults attending 
public-sector health facilities in the Western Cape, South Africa

• Cox proportional hazards models, adjusted for age, sex, location, and 
comorbidities, to examine the associations between HIV, tuberculosis, 
and COVID-19 death from 1 March to 9 June 2020
• public-sector “active patients” (≥1 visit in the 3 years before March 2020)

• laboratory-diagnosed COVID-19 cases

• hospitalized COVID-19 cases.

• Standardized mortality ratio (SMR) for COVID-19, comparing adults 
living with and without HIV using modeled population estimates

Boulle, Clin Infect Dis. 2021 Oct 5;73(7):e2005-e2015. doi: 10.1093/cid/ciaa1198. 

Risk Factors for COVID-19 Death in 
South Africa

• 3 460 932 patients (16% living with HIV)
• 22 308 were diagnosed with COVID-19, of whom 625 died

• HIV was associated with COVID-19 mortality (adjusted hazard ratio 
[aHR], 2.14; [CI], 1.70–2.70)

• Similar risks across strata of viral loads and immunosuppression.

• Current and previous diagnoses of tuberculosis were associated with 
COVID-19 death (aHR, 2.70 [CI, 1.81–4.04] and 1.51 [CI, 1.18–1.93], 
respectively).

• The SMR for COVID-19 death associated with HIV was 2.39 (CI, 1.96–
2.86); population attributable fraction 8.5% (95% CI, 6.1–11.1).

Boulle, Clin Infect Dis. 2021 Oct 5;73(7):e2005-e2015. doi: 10.1093/cid/ciaa1198. 

https://dx.doi.org/10.1016/S2352-3018(20)30305-2


Risk Factors for 
COVID-19 Death in 

South Africa

Boulle, Clin Infect Dis. 2021 Oct 5;73(7):e2005-e2015. doi: 10.1093/cid/ciaa1198. 

RR= 1.0 2               5                                 40

Risks by HIV Condition among 
Hospitalized Patients

Status RR 95% CI “p”

HIV uninfected (ref) 1.0

HIV infected 1.45 1.14-1.84 0.002

CD4>350 cells/mm3 1.24 .95-1.63 .112

CD4 200 – 234 cells/mm3 1.65 .94-2.88 .08

CD4<200 cells/mm3 2.36 1.47-3.78 <.001

Boulle, Clin Infect Dis. 2021 Oct 5;73(7):e2005-e2015. doi: 10.1093/cid/ciaa1198. 

HIV and COVID: Conclusions

• No current evidence that people with HIV-1 infection are more likely 
to contract COVID than the non-HIV infected population given similar 
levels of exposure
• PLWHIV are more likely to disproportionately share societal risks that place 

them at higher risk of becoming COVID exposed 

• There is some evidence that after adjusting for underlying risk factors 
that people with HIV may be at a greater risk of dying from COVID

• Risks driving more severe COVID in those with HIV are similar to those 
without HIV

• People with HIV who have lower CD4 cell counts do appear to be a 
higher risk of death



Do People with HIV Respond Similarly 
to COVID-19 Vaccines?

Humoral immune responses to COVID-19 vaccination in 
PLWHIV receiving suppressive antiretroviral therapy 

• 100 PLWH and 152 controls on ARV
• Most recent plasma HIV RNA measurement 

• <50 copies/ml for 95 PLWH

• 71-162 for the rest

• Most recent CD4 cell count: 710 (IQR 525-935; range 130-1800) cells/mm3

• 97% of controls received an mRNA vaccine for their first dose 
compared to 83% of PLWH; most received mRNA second doses

Humoral immune responses to COVID-19 vaccination in 
PLWHIV receiving suppressive antiretroviral therapy 

Brumme Z medRxiv preprint doi: https://doi.org/10.1101/2021.10.03.21264320 

Time                                              Estimate        95% CI.            p          Estimate        95% CI       p



Humoral immune responses to COVID-19 vaccination in 
PLWHIV receiving suppressive antiretroviral therapy 

Brumme Z medRxiv preprint doi: https://doi.org/10.1101/2021.10.03.21264320 

BNT162b2 mRNA Vaccine in People 
Living  With HIV 

• Twelve HIV-1 infected and 17 uninfected controls
• PWH were on suppressive ART (3 with low level viremia)

• Median CD4 cell count 913 cells/mm3 (range 649-1678)

• Blood drawn 7 – 17 days after the second dose of BNT162b2 vaccine

Woldemeskel BA, Clin Infect Dis, ciab648, https://doi.org/10.1093/cid/ciab648

Humoral Immune Response to COVID 
Vaccination in HIV-1 Infected Persons

Woldemeskel BA, Clin Infect Dis, ciab648, https://doi.org/10.1093/cid/ciab648

https://doi.org/10.1093/cid/ciab648
https://doi.org/10.1093/cid/ciab648


Cellular Immune Response to COVID 
Vaccination in HIV-1 Infected Persons

Woldemeskel BA, Clin Infect Dis, ciab648, https://doi.org/10.1093/cid/ciab648

HIV and COVID: Implications for 
Prevention and Treatment

• Prevention
• COVID vaccination is as essential for PLWHIV as in the non-HIV-1 infected 

population

• PLWHIV generally have excellent humoral and cellular immune responses to 
mRNA and Ad-based COVID vaccination
• Very modest reduction in humoral responses after a single vaccination

• Treatment
• PLWHIV moderately more likely to get into trouble with COVID than non-HIV 

infected population (comorbidities and health disparities are important issues)

• Therapeutic interventions should mirror approaches in the non-HIV-1 infected 
population for similar levels of risk and COVID disease

COVID and HIV: Dual Level 
Interactions

Individual Society 

https://doi.org/10.1093/cid/ciab648


Changes in 
Incidence of 

Notifiable Infectious 
Diseases in China 

Under the Prevention 
and Control 

Measures of COVID-
19 

Chen B, Front. Public Health 9:728768. doi: 10.3389/fpubh.2021.728768 October 2021 

Changes in 
Incidence of 
Respiratory 

Diseases in China 
Under the Prevention 

and Control 
Measures of COVID-

19 

Chen B, Front. Public Health 9:728768. doi: 10.3389/fpubh.2021.728768 October 2021 

Changes in 
Incidence of Blood 
Diseases and STDs  
in China Under the 

Prevention and 
Control Measures of 

COVID-19 

Chen B, Front. Public Health 9:728768. doi: 10.3389/fpubh.2021.728768 October 2021 



AFRICOS Cohort:  Effect of COVID on HIV Care

Dear N, et. al. Clin Infect Dis 2021DOI: 

10.1093/cid/ciab379 

Food Security Reduced in PLHIV in Early COVID Period

Dear N, et. al. Clin Infect Dis 2021DOI: 

10.1093/cid/ciab379 

Reasons 
for Service 
Disruptions

WHO 2021: https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS-continuitysurvey-2021.1.



Use of Telehealth was Greatest in HICs 

WHO 2021: https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS-continuitysurvey-2021.1.

Summary and Conclusions (1)

• COVID-19 had a substantial impact on the PLWHIV throughout the 
world

• HIV infection per se does not increase the risk of becoming infected 
with SARS CoV-2

• HIV-1 infected persons who do get infected with SARS CoV-2, 
morbidity and mortality directly directly by COVID is generally not 
substantially greater than in the uninfected population (except for 
those with very  advanced HIV-1 infection).
• PLWHIV experience increased COVID-related morbidity from the same risk 

factors as in the uninfected population but they may have more of these co-
morbidities

Summary and Conclusions (2)

• The approach to using COVID vaccines and therapeutics in the HIV-1 
infected population should parallel that in the uninfected population.

• Lockdowns, isolation and quarantine reduced the number of non-
COVID infections of several key types

• In some settings COVID-related disruptions to the health care systems 
complicated care for HIV and other diseases but, in general, the 
global health care work force responded incredibly well 

• Disadvantaged populations are disproportionately represented in 
both the HIV-1 and the SARS CoV-2 infected populations.

• Health equity remains an essential but elusive goal



Thank You!

Question-and-Answer Session




