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Key points

• Persons Living with HIV infected with SARS-CoV2 have similar 
symptoms as HIV-negative persons

• There is a fine balance between the host and pathogen response
• Severe COVID-19 is a manifestation immune imbalance
• Lymphopenia predicts severe disease even in persons living with HIV
• There has been no evidence to suggest that HIV-positive are at higher 

risk of mortality than HIV-negative individuals
• Remdesivir can be given along with ART therapies
• Possible role of ART in SARS-CoV2
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• Mental health
• ART: To switch or not to switch?

• ART and SARS-CoV2
• What about patients on PrEP?

• Vaccines
• Moderna

• Future studies



Eckhardt, M., Hultquist et. al.. Nat Rev Genet (2020)

Intricate relationships between the host and pathogen 
dictate the outcome of infections



Eckhardt, M., Hultquist et. al.. Nat Rev Genet (2020)
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SARS-CoV-2 immune responses and clinical outcomes



SARS-CoV-2 induces lymphocyte cell death

Yongwen, Chen et.al. The Novel Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) Directly Decimates Human Spleens and Lymph Nodes. MedRXiV. April 2020
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Lymphopenia in five-randomly selected individuals that died of COVID-19

Tan, L., Wang, Q., Zhang, D. et al. Sig 
Transduct Target Ther 5, 33 (2020) 
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Lymphopenia predicts disease severity of COVID-19
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COVID-19 patients have decreased NK cells, CD4 and CD8 T cells and increased 
myeloid cells in peripheral blood

Healthy controls (n=5)
Median age (55yrs)

Early Recovery Stage (n=5)
Median age (58yrs)

Late Recovery Stage (n=5)
Median age (49yrs)

Wen, W., Su, W., Tang, H. et al. Cell Discov, 31 (2020)

March 28th, 2020

Days since negative SARS-CoV-2 
PCR testing

>> If  < 7 days, Early Recovery (ERS)
>> If > 14 days, Late Recovery (LRS)

Healthy Controls Early Recovery Late Recovery

B cells
NK and T cells (lymphocytes)
Myeloid cells



What proportion of COVID-19 patients requiring hospitalization are immune suppressed?

March 28th, 2020

Garg S, Kim L, Whitaker M, et al. Hospitalization Rates and Characteristics of Patients Hospitalized with Laboratory-Confirmed Coronavirus Disease 2019 
— COVID-NET, 14 States, March 1–30, 2020. MMWR Morb Mortal Wkly Rep 2020;69:458–464
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Presentation Notes
What percentage of the US population have Diabetes, chronic lung disease, what do we define as immune compromised



(264, 3.7%)

3.7% of hospitalized patients in the USA of COVID-19 patients had an immunocompromised condition

March 28th, 2020



Worldwide age- and sex-standardized prevalence of hypertension in adults 20 
years and older by country.

Mills. KT Circulation 2016
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Presentation Notes
In 2010, 31.1% (95% confidence interval, 30.0%–32.2%) of the world’s adults had hypertension; 28.5% (27.3%–29.7%) in high-income countries and 31.5% (30.2%–32.9%) in low- and middle-income countries. An estimated 1.39 (1.34–1.44) billion people had hypertension in 2010: 349 (337–361) million in high-income countries and 1.04 (0.99–1.09) billion in low- and middle-income countries. From 2000 to 2010, the age-standardized prevalence of hypertension decreased by 2.6% in high-income countries, but increased by 7.7% in low- and middle-income countries. During the same period, the proportions of awareness (58.2% versus 67.0%), treatment (44.5% versus 55.6%), and control (17.9% versus 28.4%) increased substantially in high-income countries, whereas awareness (32.3% versus 37.9%) and treatment (24.9% versus 29.0%) increased less, and control (8.4% versus 7.7%) even slightly decreased in low- and middle-income countries.Worldwide age- and sex-standardized prevalence of hypertension in adults 20 years and older by country.Top, Country-specific prevalence in 2010. Bottom, Country-specific prevalence in 2000. Maps are shaded according to prevalence, from light (lower prevalence) to dark (higher prevalence).
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What do we 
know about 
COVID-19 in 
Persons Living 
with HIV?



Published Case Reports of COVID-19 in Persons Living with HIV



Published Case Reports of COVID-19 in Persons Living with HIV

Higher risk Lower risk Similar risk



There is no evidence to suggest that persons Living with 
HIV are at higher risk of infection with COVID-19

 Thirty-three PLWH diagnosed with COVID-19. 30 male and 3 
females, with 7 (21%) inpatient and 26 (79%) outpatient. 
PLWH did not have increased morbidity or mortality in this 
large group. 

March and April 2020

Härter G, Spinner CD, Roider J, et al. Infection. 2020

Presenter
Presentation Notes
Study limitations include: Critical information not reported on baseline risk/severe pneumonia/ARDSConfounding by indication Unadjusted analysesTiming of disease not givenLarge variability in treatments givenSARS-CoV-1 viral loads showed delayed viral clearance associated with corticosteroid use.



June 26, 2020
February 1 – April 
15th, 2020

Julia del Amo, MD, PhD et. al. Annals of Internal Medicine 2020

The risk for COVID-19 diagnosis was lower in the HIV-positive population (30.0 per 
10 000) than in the general population (41.7 per 10 000)
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Regimens were classified according to both the NRTI backbone (TDF/FTC, TAF/FTC, ABC/3TC, or other drugs) and the third drug (integrase inhibitor, protease inhibitor, or NNRTI).Median duration of hospitalization for 116 discharged patients was 7 days (interquartile range [IQR], 4 to 10 days)The risks for diagnosis and hospitalization were 57% lower and 48% lower, respectively, in persons receiving TDF/FTC and those receiving TAF/FTC. These estimates did not materially change after the analysis was restricted to persons younger than 60 years and to those living in the Madrid region. The risk for COVID-19 diagnosis was lower in the HIV-positive population (30.0 per 10 000) than in the general population (41.7 per 10 000), even after removal of health care workers who were heavily tested (33.0 per 10 000).HIV clinics in 60 Spanish hospitals 
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HIV was associated with a doubling of COVID-19 mortality risk

South Africa

Davis MA. et al. MedRxiv 2020

Presenter
Presentation Notes
Population cohort study using linked data from adults attending public sector health facilities in the Western Cape, South AfricaCox-proportional hazards models adjusted for age, sex, location and comorbidities to examine the association between HIV and COVID-19 death among (i) public sector “active patients” (≥1 health visit in the 3 years before March 2020), (ii) laboratory-diagnosed COVID-19 cases and (iii) hospitalized COVID-19 cases. COVID-19 was diagnosed with SARS-CoV-2 PCR tests. We calculated the standardized mortality ratio (SMR) for COVID-19 comparing HIV positive vs. negative adults using modelled population estimates. 



July 3, 2020
South Africa

Adjusted HR for COVID19 Death

All COVID-10 cases older than 20yrs before 6/1/2020 
(n=15203)

Adjusted HR for COVID19 Death

Hospitalized COVID-19 cases (n=2,978)

Death in COVID-19 cases and hospitalized patients was increased in 
men and older persons 

Davis MA. et al. MedRxiv 2020
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Davis MA. et al. MedRxiv 2020

PLWH had an increased hazard of death compared to HIV-negative 
COVID-19 cases
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Presentation Notes
Multivariate hazard ratios (HRs) and 95% confidence intervals (CI) for associations with COVID-19 death from Cox-proportional hazards models among all adult COVID-19 cases diagnosed through to study closure (June 9, 2020) including period after June 1, 2020 when testing criteria changed (n=19,868). 
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Sequalae of COVID-19 in PLWH 

March and June 2020
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Study limitations include: Critical information not reported on baseline risk/severe pneumonia/ARDSConfounding by indication Unadjusted analysesTiming of disease not givenLarge variability in treatments givenSARS-CoV-1 viral loads showed delayed viral clearance associated with corticosteroid use.
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Ribavirin, Remdesivir, Sofosbuvir, Galidesivir, and Tenofovir 
against SARS-CoV-2 RNA dependent RNA polymerase: A 

molecular docking study

Abdo A.Elfiky. Life Sciences July 2020
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Presentation Notes
The newly-emerged SARS-CoV-2 nucleotide gene (NC_045512.2) was retrieved from the National Center for Biotechnology Information (NCBI) nucleotide database [30]. A homology model for the SARS-CoV-2 RdRp was built using the Swiss Model web serverThe present study attempted to test and suggest possible inhibitor drugs, either currently on the market or in clinical trials, to stop the infection immediately. Ribavirin, Remdesivir, Sofosbuvir, Galidesivir, and Tenofovir showed promising results for use against the newly emerged strain of coronavirus. Besides, the IDX-184, Setrobuvir, and YAK compounds exhibited excellent results for binding SARS-CoV-2 RdRp. We suggest utilizing GTP as a seed to obtain specific inhibitors against SARS-CoV-2 RdRp using its high-quality modeSARS HCoV solved structure (PDB ID: 6NUR, chain A) as a template for building our model since it was the most sequelogous solved structure (97.08% sequence identity) to SARS-CoV-2 RdRp.
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Nucleotide analogues 2’-F,Me-UTP, 3’-F-dTTP, 3’-N3-dTTP, and TFV-DP are permanent 
terminators for the SARS-CoV-2 RdRp

Minchen Chien et. al. BioRXiV 2020
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Presentation Notes
In summary, these results demonstrate that the nucleotide analogues 2’-F,Me-UTP, 3’-F-dTTP, 3’-N3-dTTP, and TFV-DP are permanent terminators for the SARS-CoV-2 RdRp. Their prodrug versions (Sofosbuvir, 3’- F-5’-O-phosphoramidate dT nucleoside, 3’-N3-5’-O-phosphoramidate dT nucleoside, and TAF) are available or can be readily synthesized using the ProTide prodrug approach,18 as shown in Fig. 1 a–d, and can be developed as therapeutics for COVID-19. Importantly, since Sofosbuvir, Tenofovir and AZT are widely available FDA approved drugs, they can be evaluated quickly in laboratory and clinical settings for COVID-19 treatment.
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https://aidsinfo.nih.gov/guidelines/html/8/covid-19-and-persons-with-hiv--interim-guidance-/554/interim-guidance-for-covid-19-and-persons-with-hiv

Accessed 7/21/ 2020
Updated June 19, 2020

 Individuals aged >60 years and those with diabetes, hypertension, cardiovascular disease, pulmonary 
disease, or obesity are at highest risk of life-threatening COVID-19, the illness caused by the virus known as 
SARS-CoV-2.

 The limited data currently available do not indicate that the disease course of COVID-19 in persons with 
HIV differs from that in persons without HIV. Before the advent of effective combination antiretroviral 
therapy (ART), advanced HIV infection (i.e., CD4 cell count <200/mm3) was a risk factor for complications of 
other respiratory infections. Whether this is also true for COVID-19 is yet unknown.

 Some people with HIV have other comorbidities (e.g., cardiovascular disease, lung disease) that increase 
the risk for a more severe course of COVID-19 illness. Chronic smokers are also at risk of more severe 
disease.

 Thus, until more is known, additional caution for all persons with HIV, especially those with advanced HIV 
or poorly controlled HIV, is warranted.

 Every effort should be made to help persons with HIV maintain an adequate supply of ART and all other 
concomitant medications.

 Influenza and pneumococcal vaccinations should be kept up to date.

DHHS Guidelines for PLWH
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HIV Screening and care during the pandemic

AIDS SARS-CoV2

https://www.economist.com/briefing/2020/06/06/how-sars-cov-2-causes-disease-and-death-in-covid-19. Art by Cristina Spano

https://www.economist.com/briefing/2020/06/06/how-sars-cov-2-causes-disease-and-death-in-covid-19


Routine Screening for HIV in an Urban Emergency Department During the 
COVID-19 Pandemic

Stanford et al. AIDS and Behavior May 2020
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Our ED was able to continue to screen at a high level after the emergence of COVID-19 by planning to have blood draws and HIV screening as part of a fast track for patients with ILI.=6 new HIV diagnosis (n=2 with acute HIV) out of ~1700 HIV tests performed ART therapy initiated after median of 1 day (range 1-4)



Published Case Reports of COVID-19 in Persons Living with HIV
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Infectious Diseases Society of America (IDSA) guidelines 

Published 6.25.2020https://www.idsociety.org/COVID19guidelines

Steroids
Among hospitalized patients with severe* COVID-19, the IDSA guideline panel suggests glucocorticoids rather 
than no glucocorticoids. (Conditional recommendation, Moderate certainty of evidence)

Among hospitalized patients with COVID-19 without hypoxemia requiring supplemental oxygen, the IDSA guideline 
panel suggests against the use of glucocorticoids. (Conditional recommendation, Low certainty of evidence)

Among patients who have been admitted to the hospital with COVID-19, the IDSA guideline panel 
recommends the combination of lopinavir/ritonavir only in the context of a clinical trial. (Knowledge gap)

Among patients with COVID-19, the IDSA guideline panel recommends hydroxychloroquine/chloroquine only in 
the context of a clinical trial. (Knowledge gap)

Among patients with COVID-19, the IDSA guideline panel suggests against hydroxychloroquine/chloroquine plus 
azithromycin outside of the context of a clinical trial. (Conditional recommendation, very low certainty of evidence

Among hospitalized patients with severe* COVID-19, the IDSA panel suggests remdesivir over no antiviral treatment. 
(Conditional recommendation, Moderate certainty of evidence)
Among patients with severe COVID-19 on supplemental oxygen but not on mechanical ventilation or ECMO, the 
IDSA panel suggests treatment with five days of remdesivir rather than 10 days of remdesivir. (Conditional 
recommendation, low certainty of evidence)

Presenter
Presentation Notes
Severe illness is defined as patients with SpO2 ≤94% on room air, and those who require supplemental oxygen, mechanical ventilation, or ECMO.Among hospitalized patients with severe COVID-19, the IDSA panel suggests against famotidine use for the sole purpose of treating COVID-19 outside of the context of a clinical trial. (Conditional recommendation, very low certainty of evidence)Among patients who have been admitted to the hospital with COVID-19, the IDSA guideline panel recommends COVID-19 convalescent plasma only in the context of a clinical trial. (Knowledge gap)��



A syndemic conceptualization of HIV & COVID-19 co-infection in people living 
with HIV

Shiau s et al. AIDS Behavior 2020

Presenter
Presentation Notes
As COVID-19 emerges in the population of PLWH, we must contextualize the health challenges that will emerge within a syndemic framework that also fully embraces the concept of pathogen-pathogen interaction, which is central to our understanding of HIV-COVID-19 co-infectionTo protect PLWH from COVID-19 and future pandemics, programming to address COVID-19 disease in light of the multiple mutually reinforcing health burdens faced by PLWH is imperative. While healthcare providers often attend to the biological, behavioral, and occasionally psychological drivers of health, public health focuses on the structural drivers of disease and disease surveillance, neither fully embraces the psychosocial burdens and stressors that diminish well-being as delineated in a conceptualization such as that of a syndemic Effective treatment for HIV-COVID-19 coinfection must be designed to address these viral interactions as well as the psychosocial burdens that both exacerbate co-infection and increase the likelihood of mortality.Finally, it also must be noted that antiretroviral treatments, either in the form of ART for PLWH or the form of pre-exposure prophylaxis (PrEP), may bestow some protection against COVID-19 [30, 64]. In fact, at the IDP, many of the PLWH are not presenting with severe symptoms of COVID-19. If there is evidence to support this assertion, there must be ongoing vigilance to identify and treat HIV infections and actively maintain PLWH in treatment and care.



Key points

• Greater proportions of comorbidities in PLWH could account for differences 
in outcomes in different case reports

• Data points in PLWH with CD4 < 200 are sparse
• We not have enough evidence to justify switching ART due to COVID-19
• Severe COVID-19 is a manifestation immune imbalance, even in PLWH
• Lymphopenia predicts severe disease even in persons living with HIV
• Larger data points from well curated assays are needed to make conclusions 

about outcomes. 
• Remdesivir can be given along with ART therapies, if patients have severe 

COVID-19
• Possible role of ART in SARS-CoV2 needs to be investigated. Consecutive 

cases or lack of reported in patients on PrEP might be helpful
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