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SARS-CoV-2 Global Cases (March 14th 2021)

https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6; accessed on March 14th 2021

Overall mortality    2.21%   



Putting Coronavirus in Context: Flu vs. COVID-19
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A tale of 2 viruses…
HIV

75 million cases
35 million deaths

Mortality without therapy: 95%

SARS‐CoV‐2
119 million cases
2.6 million deaths

Mortality without therapy: ~1%

https://www.bcm.edu/departments/molecular‐virology‐and‐microbiology/emerging‐
infections‐and‐biodefense/specific‐agents/hiv‐aids https://www.nphil.gov.lr/index.php/about‐covid‐19/

Dr. Galit Alter
Ragon Institute of MGH, MIT and Harvard



Both RNA, one sticks with us for life…

HIV
RNA

Sexual/parenteral transmission

Integrates

SARS‐CoV‐2
RNA

Respiratory/droplets

No integration

Alter G. Virtual CROI 2021 March 6th 2021



…but both target mucosal barriers!

HIV
Infects CD4+ immune cells

Enriched in mucosal tissues

SARS‐CoV‐2
Infects epithelial cells (ACE2)

Tropism for mucosa

Alter G. Virtual CROI 2021 March 6th 2021



ACE2 mRNA Expression Level across Human Organs

ACE2

Chen L et al. Cardiovascular Research. 2020; 116, 1097–1100
* Li D et al. JAMA Network Open. May 7th 2020;3(5):e208292

News CROI 2021
• Endocrine & exocrine pancreas
• Enterocytes up to 7 months

Müller CROI21 #213; Tokuyama CROI21 #115



Kinetics of diseases …

https://www.bmj.com/content/371/bmj.m3862https://www.frontiersin.org/articles/10.3389/fmicb.2018.01546/full

Viral replication

HIV SARS‐CoV‐2

Years Days
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A cytokine storm is associated with both acute 
HIV and SARS-CoV-2 infection …

HIV SARS‐CoV‐2

Alter G. Virtual CROI 2021 March 6th 2021



MHC super 
important for 
HIV control

Critical role of T cells in both HIV and SARS-CoV2?

HIV SARS‐CoV‐2

Controllers Non‐controllers
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Role of the microbiome in modulating disease

HIV SARS‐CoV‐2

Alter G. Virtual CROI 2021 March 6th 2021



Severe COVID-19 is Associated with Markers of 
Disrupted Gut Functions

Giron LB CROI 2021 #114



Equivalent level of glycan occlusion 

HIV SARS‐CoV‐2

Alter G. Virtual CROI 2021 March 6th 2021



Evolution of antibodies
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required to neutralize

HIV SARS‐CoV‐2

Viral copies Viral copies
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But massive differences in mutational rates

Alter G. Virtual CROI 2021 March 6th 2021
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Kambugu, CROI 2021; Kagimu E et al: AAS Open Research 2020, 3:28; Hogab A B et al: Lancet Glob Health 2020; 8: e1132–41

Specifics COVID-19 Disruptions in the HIV Cascade

→ In Africa, a 10% 
increase in deaths over 
5 years compared to 
scenario without 
COVID-19!



Scott CROI21 #730 & #729-752

Impact of COVID-19 on HIV Care & Prevention in San Francisco, CA



Structured COVID-19 Mitigation Approach

Kambugu, CROI 2021; Kagimu E et al: AAS Open Research 2020, 3:28; CROI21 #729-752
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Proportion of SARS-CoV2 PCRs Higher in PLHIV in Six US Cohorts 

Park on behalh CIVET coolaboration within NA-ACCORD. CROI 2021 #626; Tang. CROI 2021; #542

• Similar SARS-CoV-2 PCR 
positivity rates in PLHIV 
and in the general 
population in the six cohorts.

• Estimated cumulative incidence 
COVID-19 diagnosis (95%CI): 
- PLHIV: 2.88% (2.34 to 3.43)  
- Non-PLHIV: 0.26% (0.24 to 0.28)



OUTCOMES Overall HIV- / SOT- HIV+ only SOT+ only HIV+ /
SOT+

Total, N N=509,092 N=501,416 N=2,932 N=4,633 N=111

Hospitalization, N (%) 157,765 (31) 153,310 (30.6) 1,421 (48.5) 2,956 (63.8) 78 (70.3)

Invasive ventilation, N (%) 10,300 (2) 9,659 (1.9) 162 (5.5) 460 (9.9) ≤20

Covid-19 Hospitalization among people with HIV or SOT in the USA

Sun CROI 2021 #103

Immunosuppression
groups

Crude estimates Adjusted estimates a Adjusted estimates b

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value
HIV- / SOT-
(N=501,416)

Ref. Ref. Ref. Ref. Ref. Ref.

HIV+ alone (N=2,932) 2.14 (1.99, 2.30) <0.01 1.63 (1.5, 1.76) <0.01 1.32 (1.22, 1.43) <0.01

SOT+ alone (N=4,633) 4.00 (3.77, 4.25) <0.01 3.07 (2.88, 3.27) <0.01 1.69 (1.58, 1.81) <0.01

HIV+ / SOT+ (N=111) 5.37 (3.57, 8.06) <0.01 3.50 (2.27, 5.42) <0.01 1.65 (1.06, 2.56) 0.03

Odds of hospitalization



Covid-19 Hospitalization among people with HIV or SOT in the USA

Sun CROI 2021 #103

Risk of hospitalization by comorbidities among PLHIV
• PLHIV with history of  
cardiopulmonary or  
renal diseases had  
higher odds of  
hospitalization with  
COVID-19

• Associations were  
independent of  
demographics,  study 
sites, and  number of  
comorbidities.



Risk Factors for Hospitalization in 582 PLHIV with COVID-19 in USA 

Shapiro on behalf CNICS cohort. CROI 2021 #543



Risk Factors for Hospitalization in 582 PLHIV with COVID-19 in USA 

Shapiro on behalf CNICS cohort. CROI 2021 #543



Barbera CROI 2021 #546

Risk Factors for Hospitalization in 94 PLHIV with COVID-19 in USA 

• Length of stay was correlated with age



Moran CROI 2021 #547

Risk Factors for Hospitalization in 180 PLHIV with COVID-19 in USA 



Risk Factors for Hospitalization in 180 PLHIV with COVID-19 in USA 

Moran CROI 2021 #547
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Tseng CROI 2021 #372

DDIs with potential clinical impact:
• Increased comedication toxicity (LPV/r, DEX, AZT, HCQ)

→ Psychotropics, anticoagulants/antiplatelets
• Decreased comedication efficacy (TOC, DEX, LPVr, HCQ)
• QTc prolongation (AZT, HCQ).
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Prognosis of COVID-19 in PLHIV in Western countries

Country Author (# Poster) N. Cases/Controls Outcomes

Italy Gagliardini (#545) 31/1,044 • Less severe disease
• No worse outcome

USA Yendewa (#548LB) 1,638/295,556 • More severe disease
• No worse outcome

USA Tang (#542) 3,609/235,609 • Increased risk of diagnosis
• No worse outcome

Spain Diez (#544) 21/105 • No more severe disease
• No worse outcome

Spain Blanco (#641LB) 204/204 • Worse outcome



A Prospective Case-Cohort  study of COVID-19 in PLHIV in Spain

Blanco CROI 2021 #641LB
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A Prospective Case-Cohort  study of COVID-19 in PLHIV in Spain

Blanco CROI 2021 #641LB



Long COVID-19 symptoms persists up to 6 mo. in NYC (N=570)

Shoucri CROI 2021 #554
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Tiraboschi  CROI 2021 #502

Neutralizing Antibody Responses after SARS-CoV-2 Infection at 6 mo. (Spain)

*: Significant differences between patients with mild/moderate and patients with critical signs (p=0.002)
**: Significant differences between patients with mild/moderate and patients with severe signs (p=0.002)
P: Mann-Whitney U test

*: Significant differences between patients with mild/moderate and patients with critical signs (p=0.002)
**: Significant differences between patients with mild/moderate and patients with severe signs (p=0.004)
***: Significant differences between patients with severe and patients with critical signs (p=0.035)
P: Mann-Whitney U test

• No significant differences were observed in median IgG fold change values up to month 6 among severity groups. 
• NAbs changes decreased at month 6 without differences among severity groups. 

General
Population

General
Population



Pradenas CROI 2021 #259

Stable Neutralizing-Antibody Levels 6 Months After Covid-19 at 6 mo. (Spain)

General
Population



Pallikkuth CROI 2021 #260

RBD Specific IgM and IgG responses did not differ by HIV 
status in USA 

• There was a trend of lower IgM/IgG responses at 3-months in both groups compared to entry level
• RBD specific IgM and IgG responses did not correlate with absolute CD4 count (data not shown)
• RBD specific IgG responses correlate with age

3 months 3 months



Spinelli CROI 2021 #627

Lower IgG and neutralizing Ab levels inn PLHIV in USA 



Alrubayyi CROI 2021 #262LB

RBD Specific IgM and IgG responses did not differ by HIV 
status in UK 

• Memory responses were detected between 5-7 months post infection.
• Low CD4:CD8 ratio could impact SARS-CoV-2 immune responses.
• These findings can have implications for vaccination against SARS-CoV-2 of PLWH.



Berenguer CROI 2021 #549

Prevalence and factors associated with SARS-CoV-2 
antibodies in a Spanish HIV Cohort 

• During the study period, blood samples were taken from 1,076/16,178 (6.7%) PWH in CoRIS
• Seroprevalence = 8.5% (95%CI: 6.9% - 10.3%). SARS-CoV-2 Ab were detected in 91/1,076 PWH.

Variables independently associated with COVID-19 seropositivity among 1,076 PWH
Ab+/Total (%) Crude OR (95% CI) P Adjusted OR (95% CI) † P

Country of birth
Spain 54/753 (7.2) Ref Ref

Lat. Am. Countries 33/231 (14.3) 2.16 (1.36; 3.42) .001 2.34 (1.42; 3.85) .001
Other 4/91 (4.4) 0.60 (0.21; 1.68) .328 0.64 (0.22; 1.88) .419

Hypertension
No 56/748 (7.5) Ref Ref
Yes 35/328 (10.7) 1.48 (0.95; 2.30) .086 1.63 (1.00; 2.67) .050

NRTI ART backbone 
TAF/FTC  40/416 (9.6) Ref Ref

TDF/FTC 5/154 (3.2) 0.32 (0.12; 0.81) .017 0.32 (0.12; 0.84) .021
ABC/3TC 23/279 (8.2) 0.84 (0.49; 1.44) .537 0.86 (0.49; 1.50) .588
Other 17/188 (9.0) 0.93 (0.52; 1.70) .824 0.87 (0.46; 1.63) .667
No ART 3/25 (12.0) 1.28 (0.37; 4.47) .697 1.41 (0.37; 5.39) .620

† Adjusted by sex at birth, age, mechanism of HIV acquisition, level of education, other comorbidities (chronic heart disease, diabetes, non-AIDS related cancer, chronic kidney disease, 
cirrhosis), prior AIDS-defining conditions, last CD4+ cell count, and last HIV-RNA detectability.
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Take-home Messages
 COVID-19 has deeply disrupted the health care system in general and the HIV 
care in particular. Community engagement, strengthening the health care system 
with more investment and innovation and epidemic preparedness are the tools to 
overcome this pandemic.
 PLHIVs are screened more frequently than the general population but are not 
more infected. Hospital admission rates are higher and independent risk factors 
are age, comorbidities, and, in some studies, a low CD4 count (<350 cells/mm3).
 Most case-control studies conducted in Western countries have not shown that 
HIV-infected patients have a worse prognosis.
 In general, the IgG and IgM antibodies and neutralizing antibodies responses 
against the SARS-CoV-2 RBD of PLHIV do not differ from the general population.



Acknowledgements
Alter G
Berenguer J
Blanco JL
Coll O
Del Amo J
Kamburu A
To my colleagues

CROI 2022 – February 13-16, 2022 – Denver, Colorado

Moreno A
Rockstroh J
Sun S
Tang ME
Tiraboschi J
Tseng A
To our patients



THANKS A LOT!
Dr. José Mª Miró

Infectious Diseases Service
Hospital Clínic – IDIBAPS
Universitat de Barcelona

Barcelona

E-mail: jmmiro@ub.edu

March 16th 2021


