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Immune Response to SARS-CoV-2

1. Wang. J Leukoc Biol. 2020;108:17. 2. Sokolowska. Allergy. 2020;75:2445.

Adequate immune responses[2]

▪ Timely innate/adaptive responses
▪ Quick type 1 IFN response
▪ Activation of efficient antiviral 

response (clearance by 
macrophages)

▪ Activation of Th1 cells and B-cells 
for production of neutralizing 
antibodies

Inadequate immune responses[2]

▪ Delayed/limited type 1 IFN
▪ Endothelial cell death
▪ Epithelial/endothelial leakage
▪ Overactivation/exhaustion 

T-cells and NK cells
▪ Accumulation of activated 

macrophages → cytokine 
storm
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CDC: COVID-19 and Immunocompromised 
Patients
• “Many conditions and treatments can cause a person to be 

immunocompromised or have a weakened immune system”
• Solid organ transplantation, blood/bone marrow transplantation, 

immune deficiencies, HIV with a low CD4+ cell count or not on treatment, 
prolonged use of corticosteroids, or use of other immune weakening 
medicines

• Having a weakened immune system may increase the risk of severe 
illness from COVID-19

• Limited data suggest that persons with HIV and viral suppression have 
the same risk for COVID-19 as persons without HIV

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/hiv/basics/covid-19.html Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Questions

• Are HIV positive individuals more susceptible to SARS-CoV-2?

• Is HIV a risk factor for COVID-19 Progression?

• What is the effect of ART in Susceptibility and Outcomes of COVID-19?

• What is the impact of COVID on the HIV Epidemic

• What were the lessons from the HIV Pandemic for the COVID-19 Pandemic
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VACS: COVID-19 Testing and Outcomes in 
PWH vs Persons Without HIV

• Compared PWH and COVID-19 (n = 253), PWH and no COVID-19 (n = 2346), HIV-
uninfected persons with COVID-19 (n = 504), and HIV-uninfected persons without 
COVID-19 (n = 4473)

• Persons with HIV were more likely to be tested for COVID-19; HIV did not increase 
susceptibility to COVID-19, nor incidence of severe disease

Park. AIDS 2020. Abstr LBPEC23.

COVID-19 Testing PWH HIV- OR (95% CI)*

Alive in 2020, n 30,981 76,745 --

Total tested, n (%)† 2599 (8.4) 4977 (6.5) 1.36 (1.29-1.43)

Total COVID-19+, n
▪ % of total alive
▪ % of those 

tested

253
0.8
9.7

504
0.7

10.1
1.38 (1.18-1.61)
1.05 (0.89-1.24)

COVID-19 
Outcomes, n (%)

PWH
(n = 253)

HIV-
(n = 504)

HR (95% CI)‡

Hospitalization 86 (34.0) 178 (35.3) 1.09 (0.85-1.41)

ICU admission 35 (13.8) 75 (14.9) 1.08 (0.72-1.62)

Intubation 16 (6.3) 40 (7.9) 0.89 (0.49-1.59)

Death 24 (9.5) 56 (11.1) 1.08 (0.66-1.75)

*Adjusted for age, race/ethnicity, sex, BMI, alcohol consumption, 
smoking. † % of total alive in 2020. ‡Adjusted for age, race/ethnicity, sex.
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Incidence and Severity of COVID-19 in Persons
With HIV Receiving ART in Spain

• Of 77,590 PWH receiving ART, 236 were diagnosed with COVID-19 in February -
April 2020

• Calculated 75-day risk for COVID-19 diagnosis; hospital, ICU admission; and death
• 151 hospitalizations, 15 admitted to the ICU, 20 deaths

• PWH did not have increased risk of COVID-19 diagnosis

• Higher age- and sex-standardized mortality from COVID-19 in PWH (3.7 per 
10,000) than in the general population (2.1 per 10, 000)
• In-line with greater all-cause mortality of PWH vs HIV-negative population in Spain

• Study unable to exclude residual confounding, but separately published 
sensitivity analyses did not change results

Del Amo. Ann Intern Med. 2020;173:536. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


COVID-19 and HIV: Routine Public Sector Data in
Western Cape, South Africa

• Evaluated factors among all adult public sector patients (N = 3,460,932)

Standard mortality 
ratio for COVID-19 

death with vs without
HIV:

2.39 (95% CI: 1.96-2.86)

Patient Characteristics
Sex

Female
Male

Age
20-39 yrs
40-49 yrs
50-59 yrs
60-69 yrs
≥ 70 yrs

Noncommunicable diseases
None
Diabetes well controlled (A1C < 7%)
Diabetes poorly controlled (A1C 7-8.9%)
Diabetes uncontrolled (A1C ≥ 9%)
Diabetes, no measure of control
Hypertension
Chronic kidney disease
Chronic pulmonary disease

Tuberculosis
Never tuberculosis
Previous tuberculosis
Current tuberculosis

HIV
Negative
Positive

Adjusted HR

1.00
1.45

1.00
2.83*
7.78*

11.54*
16.79*

1.00
5.37*
8.53*

12.07*
2.91*
1.31†

1.86*
0.93

1.00
1.51‡

2.70*

1.00
2.14

95% CI

1.23-1.70

1.92-4.15
5.51-10.98
8.11-16.42

11.69-24.11

3.96-7.27
6.60-11.02
9.70-15.02
2.18-3.89
1.09-1.57
1.46-2.33
0.73-1.17

1.18-1.93
1.81-4.04

1.70-2.70*

1 2

Boulle. Clin Infect Dis. 2020;[Epub].

5

Adjusted HR for COVID-19 Death*P < .001. †P = .004. ‡P = .001.

22,308 total persons 
including 3978 PWH 

diagnosed with  COVID-
19

Study did not control 
for social determinants 

of care
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Characteristics and Outcomes of COVID-19 in PWH:  
Multicenter Research Network
• Outcomes in COVID-19–positive 

patients with HIV (n = 404) compared 
with a propensity-matched cohort of 
patients without HIV (n = 49,763)

• In unmatched analysis, crude mortality 
higher for HIV

• After 1:1 matching (BMI, diabetes, 
hypertension, chronic lung diseases, 
chronic kidney disease, race, history of 
nicotine dependence and sex), 
mortality no longer significantly 
different with vs without HIV (risk 
ratio: 1.33; 95% CI: 0.69-2.57)

COVID-19 Survival Probability

Hadi. AIDS. 2020;34:F3. Slide credit: clinicaloptions.com
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Comorbidities Increasingly Common as PWH 
Age
• National survey of PWH ≥ 50 yrs in 

UK (n = 4959)

• 97% on ART with viral load 
measured in last 9 mos

• Comorbidities: hypertension, 31%; 
hyperlipidemia, 31%; depression, 
24%; renal impairment, 15%; CVD, 
12%; obesity, 11%; type 2 diabetes, 
11%; osteoporosis, 5%

• Multiple comorbidities common in 
older age groups

Ekong. HIV Med. 2020;21:409. Slide credit: clinicaloptions.com
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Outcomes of COVID-19 in Persons With HIV
Receiving ART in Spain—Effect of ART?
• Patients receiving TDF (but not TAF) had BETTER outcomes: 

Is TDF protective or are those receiving TDF healthier?

Risk per 10,000 Persons Among 
PWH Receiving ART (95% CI)

PCR-Confirmed 
COVID-19 Diagnosis

COVID-19 Hospital 
Admission

COVID-19 ICU 
Admission

COVID-19 Death

Overall 30.4 (26.7-34.6) 19.5 (16.5-22.8) 1.9 (1.1-3.2) 2.6 (1.6-4.0)

Standardized* 30.0 (29.8-30.2) 17.8 (17.7-18.0) 2.5 (2.4-2.6) 3.7 (3.6-3.8)

NRTI

▪ FTC/TDF
▪ FTC/TAF
▪ ABC/3TC
▪ Other regimens

16.9 (10.5-25.9)
39.1 (31.8-47.6)
28.3 (21.5-36.7)
29.7 (22.6-38.4)

10.5 (5.6-17.9)
20.3 (15.2-26.7)
23.4 (17.2-31.1)
20.0 (14.2-27.3)

0 ( -2.9)†

2.7 (1.1-6.5)
3.0 (1.1-6.5)
1.0 (0.1-3.7)

0 ( -2.9)†

3.9 (1.9-7.2)
4.0 (1.7-7.8)
1.0 (0.1-3.7)

*Standardized by age and sex of general Spanish population aged 20-79 yrs. †1-sided 97.5% CI.

Del Amo. Ann Intern Med. 2020;173:536. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


COVID-19 Mortality and HIV: Effect of Specific ART
in South African Public Sector Data

• First line: TDF + XTC + EFV

• Second line: ZDV + 3TC + LPV/r

• DTG introduced January 2020 for 
both first- and second-line 
therapy

• Reduced risk of death in TDF 
group—group “enriched” for 
first-line therapy, possible 
confounder

Boulle. Clin Infect Dis. 2020;[Epub]. Davies. medRxiv. 2020;[Preprint]. Note: This study has not been peer reviewed. 

Adjusted HR for COVID-19 Death 
Among PWH Prescribed ART Within 12 Mos

0.41 (95% CI: 0.22-0.78)

Slide credit: clinicaloptions.com
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Ongoing Investigation: 
Drug Prevention of COVID-19

• EPICOS: Randomized trial for prevention of SARS-CoV-2 infection in healthcare 
personnel

TDF/FTC

TDF/FTC + HCQ

Hydroxychloroquine (HCQ)

Placebos

Endpoint =
Confirmed 
symptomatic 
COVID-19

Healthcare workers 
(N = 4000)

NCT04334928. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Impact of COVID-19 on HIV:
HIV Susceptibility  

May decrease initially due to the impact of lockdown

Likely to increase due to socioeconomic conditions

Survey of 20238 LGBTW individuals from 138 countries in April-May 2020

• 57.8% reported employment insecurity

• 44% experienced reductions in salary

• 23% reported new food insecurity

• 1% had exchanged sex for money or resources

Lamongtagne E.  AIDS Conference 2020



Impact of 
COVID-19 
on HIV:
HIV Testing 
and 
Prevention

In LGBTQ study, 50 % uncertain/no access to PrEP during the 
pandemic

Study of 3,520 PrEP users in Boston reported

•A 72% decrease in PrEP initiation

•A 278 % increase in refill lapses

•A 18% decrease in overall PrEP users

San Francisco reported

•40% decrease in HIV testing citywide

•90% decrease in community based HIV testing

•70% decrease testing for STIs

Sexual Health Clinic in Boston reported 85% decrease in HIV testing

Contact tracers have been deployed to COVID-19 tasks

Lamongtagne E.  AIDS Conference , 2020, Chow EPF, Hocking JS, Ong JHJ et al. Open Forum Infect Dise 2020;7:ofaa275.
Krakower D AIDS 2020 San Francisco and Oakland CA 2020; July 2020 (Abstract OACLB01)



Impact of 
COVID-19 
on HIV:
HIV 
Treatment

Factors that have affected treatment access:

• Disruption of care services

• Hospitals, Clinics and Personnel dedicated to HIV redeployed for COVID-19 

• Cessation of public transportation due to lockdowns

• Deepening of socioeconomic vulnerabilities

• Loss of social support and increased food insecurity

Survey of over 10,000 MSM (1000 PLWH) across 20 countries

• Reported that 20 % of PLWH did not have access to their provider

• And that only 14 % had access to telemedicine

• Almost 50% had not been able to refill their HIV medicine remotely

HIV Clinic in San Francisco reported

• 31% increase in the odds of unsuppressed viral loads despite care through 
telemedicine

• Homeless disproportionately impacted



Brown LB, Spinelli MA, Gandhi M. Current Opinion in HIV AIDS16,(1) January 2021



Lessons from the 
HIV Pandemic 
for the COVID-19 
Pandemic

Racial and ethnic 
disparities

Regulatory and approval 
process

Public Health ResponsesBrown LB, Spinelli MA, Gandhi M. Current 
Opinion in HIV AIDS16,(1) Janurary 2021



US Guidance on COVID-19 and HIV

CDC[1]

▪ Older adults and those with underlying
medical conditions (eg, diabetes, heart 
conditions, COPD, obesity) are at highest risk 
of life-threatening COVID-19

▪ PWH not receiving effective ART or with low 
CD4+ cell counts may also be at increased risk 
for severe disease

▪ PWH should not switch their HIV medicine in 
an attempt to prevent or treat COVID-19

▪ In case of suppressed HIV viral load, PWH may 
discuss temporary postponement of routine 
medical and laboratory visits

NIH[2]

▪ Recommendations for treatment in PWH are 
the same as those for the general population 

▪ In persons with advanced HIV and suspected 
or documented COVID-19, HIV-associated OIs 
should be considered in the differential 
diagnosis of febrile illness 

▪ Pay attention to potential DDIs and 
overlapping toxicities among COVID-19 
treatments, ARV medications, and other 
comedicatons

▪ PWH should be offered the opportunity to 
participate in clinical trials of vaccines and 
potential treatments for COVID-19

1. CDC. What to know about HIV and COVID-19. Last updated February 1, 2021.
2. NIH COVID-19 Treatment Guidelines. Special considerations in people with HIV. Last updated October 9, 2020. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Conclusions

To date evidence does not support that people living with HIV have 
a higher susceptibility to SARS-CopV-2 infection

In Europe and in the US the literature does not support worst 
outcomes on individuals with HIV and COVID-19

• In South Africa higher deaths were reported in HIV positive individuals with 
COVID-19 but other confounding factors could explain this

COVID-19 is leading to decrease HIV care in testing, prevention and 
Treatment, hampering the End the HIV Epidemic effort


