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

COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU) =
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Putting Coronavirus in Context: Flu vs. COVID-19
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Dr. Galit Alter

Ragon Institute of MGH, MIT and Harvard

A tale of 2 viruses...

e == - — -

SARS-CoV-2
119 million cases
2.6 million deaths

~

75 million cases
35 million deaths

_ Spike (S1 & 52)

—_— Nucleocapsid (N)

— Membrane (M)
=

B e e e T

_____

https://www.bcm.edu/departments/molecular-virology-and-microbiology/emerging-
infections-and-biodefense/specific-agents/hiv-aids https://www.nphil.gov.Ir/index.php/about-covid-19/
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Both RNA, one sticks with us for life...
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...but both target mucosal barriers!

R el e

~

Infects CD4+ immune cells

Enriched in mucosal tissues
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SARS-CoV-2

Infects epithelial cells (ACE2)

Tropism for mucosa

_ Spike (S1 & 52)

—_— Nucleocapsid (N)

— Membrane (M)
o

_____
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ACE2 mRNA Expression Level across Human Organs

ACE2 in organs

60
News CROI 2021

P * Endocrine & exocrine pancreas
= * Enterocytes up to 7 months
2

20+

OL'L—.—-—-—-———*—*—H—z—'P—‘F

@ P o D AP SN P PP PO
\m‘?{} &E'éﬁn}“?ﬁ\} li‘fbﬁ{ﬁqa &\‘:-:5} Qap%@lb 0‘@ &@‘3} ‘3‘@{‘;\ Q}ﬁ Oﬁc}db J
SONg & F FHSL
a & o3 &{-i 2@ Qr%@ E‘x

Chen L et al. Cardiovascular Research. 2020; 116, 1097-1100
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Kinetics of diseases ...

Spike (51 & 52)
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A cytokine storm is associated with both acute
HIV and SARS-CoV-2 infection ...
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Critical role of T cells in both HIV and SARS-CoV2?

Spike (81 & 52)
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Role of the microbiome in modulating disease

Spike (51 & 32)
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Severe COVID-19 is Associated with Markers of
Disrupted Gut Functions
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Equivalent level of glycan occlusion

—_—— S— ! !
HIV-1 Env P Coronavirus
S S protein

ﬁxpirc;itation of glycosylation in enveloped
virus pathobiology

___________________________________________________________________
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Evolution of antibodies

Spike (81 & 52)
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But massive differences in mutational rates

Low genetic diversity may be an Achilles
heel of SARS-CoV-2

® Jas WR sch, © Adam A. Capofel
MryFK ney

Vaccine Effectiveness

Mary Grace Katusiime, Sean C. Patro, an

1 95-100%
2  88%
100x 3  >90%
4  97% 0.1 APD
5  40% (10-60%)

Ebola ' (2014)
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Specifics COVID-19 Disruptions in the HIV Cascade

* Reduced testing Risk of ART interruption:
availability * Logistically difficult to *  Supply chain

*  Community outreach collect prescriptions threatened
programmes paused during lockdown * Decreased adherence
due to COVID-19 - poverty, reduced

DIA SED PRE.BED
WITHHIV '

adherence counselling

— In Africa, a 10%
increase in deaths over
5 years compared to
scenario without

COVID-19!

* Decreased HIV clinic * Increased loss to
services follow up e.g. clients

« Difficult for clients to return to perceived
attend clinic due to safety of rural villages
strict travel restrictions during pandemic

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



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

Background & Methods

Back

ground

+ The COVID-19 pandemic has resulted in a disruptions in HIV
prevention and care services throughout the US

« We

sought to evaluate the impact of the COVID-19 pandemic on

these metrics year-over-year in 2019 and 2020

Meth

« We
201

ods

evaluated the following HIV prevention and care metrics in
9 and 2020:

. HIV antibody/antigen tests from 4 laboratories and a large CTS

. Linkage to care and viral suppression among new diagnoses

. PrEP visits at the large CTS

. HIV viral load testing from 12 laboratories

Total PrEP Visits per Month
» 5 o

Total PrEP Visits

Percentage

HIV Prevention Indicator — Laboratory HIV
Testing

.

Laboratory-Based Testing

1-1.6%)
New HIV Diagnoses: 75 from Jan-Jun 2020; 101 Jan-Jun 2019
Linkage to care within 1 month was 93% in 2020 and 97% in 2019

Viral suppression within 6 months of diagnosis: 75% Jan-Jun 2020; 76% Jan-Jun 2019,

Scott CROI21 #730 & #729-752



Structured COVID-19 Mitigation Approach

« Community advisory groups to improve » Workforce training and retention
channels of communication and develop * Increasing access to sanitary working
community-centred solutions congitions

» Use of social media to provide accurate « Expanding oxygen availability & critical care

« Encouage timely health-seeking
behaviours

« Ensure messages about HIV testing &
treatment are maintained

Health
system
strengthening

Community
engagement

Innovative
community-
based

healthcare Multi-month ART prescriptions

Epidemic
preparedness
« Ability to rapidly train and mobilse

healthcare workforce * Use of telemedicine
* Upscale testing and contact tracing * Toll-free hothne HIV clinic numbers
* PPE

* Increased community mobile phone
2008

¢ Universal HIV passport 10 access care at
any HIV clinic across the country

* Access 10 clean water, 503p and sanitizers
« Streamlined regulatory process to facilitate
research

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

March 1 - August 31, 2020

» 2 sources of testing:
+ PCR lab results
« PCR lab + other (self-report,
clinician report)
* % tested similar using both data
sources
* % of PWH tested slightly higher
than PWoH in clinical cohorts
(p<0.001)
Cohort

PWH =PWoH

Non-PWH, N Tested aOR*
PWH, N (%) (%) (95% CI)

3,609

Positive aOR*

Outcomes (95% CI)

At risk patients 235,609

Total Tested 1,232 (34%)2 22,483 (10%)2

Diagnosis 104 (8%)P 603 (3%)° 3.41 (2.65, 4.39)

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%Cl):

- PLHIV: 2.88% (2.34 to 3.43)

- Non-PLHIV: 0.26% (0.24 to 0.28)

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



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

OUTCOMES 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)
INWESIVERVELAEU M RVAY 10,300 (2) 9,659 (1.9)

Odds of hospitalization

Immunosuppression Crude estimates Adjusted estimates 2 Adjusted estimates b
Arouns OR (95% ClI) P-value OR (95% Cl)  P-value OR (95% Cl) P-value

HIV-/ SOT- Ref. Ref. Ref. Ref. Ref. Ref.
(N=501.416)

INAZEICY Y EPR-EYIN 2.14 (1.99, 2.30)

1,421 (48.5) | 2,956 (63.8) 78(70.3)

162 (5.5) 460 (9.9) <20

<0.01  1.63(1.5,1.76) <0.01 1.32(1.22,1.43) <0.01

JOIE T YO NEE) 4.00 (3.77,4.25)  <0.01 <0.01

GIVANETOIRX(EALEV 5.37 (3.57, 8.06) <0.01 3.50 (2.27,5.42) <0.01 1.65(1.06,2.56) 0.03

Sun CROI 2021 #103

3.07 (2.88, 3.27) 1.69 (1.58, 1.81) <0.01



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

Risk of hospitalization by comorbidities among PLHIV

COMORBID CONDITIONS ODDS RATIO
Myocardial infarction O | 1.61 [1.04, 2.50]
Conjestive heart failure [ Qu—p 2 27 [1.58, 3.26)
Peripheral vascular disease 1.43 [1.03, 1.99]
Stroke O 1.50 [1.06, 2.11]
Dementia 1.35[0.70, 2.59]
Pulmonary Diseases o 1.53 [1.21, 1.93]
Rheumatic Diseases I i 1.03 [0.67, 1.59]
Mild to moderate liver diseases i 1.15[0.89, 1.49]
Severe liver diseases 1.30 [0.73, 2.31]
Diabetes @ | 0.96 [0.76, 1.22]
Diabetes with complications I 1.36 [0.96, 1.93]
Renal Diseases —Qu— 2 28 [1.68, 3.00]
Cancer I i 0.91[0.68, 1.22]
| I
.25 4

Increasing Odds of Hospitalization

* 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.

Sun CROI 2021 #103



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

CNICS Cohort Total COVID-19 | value
N= 15.969 Cohort Case pvalue | Adjusted | 95% Cl |°
: 3 N=15,969 | 582 (3.6%) ' RR

Femal : : <0.001 : 19,1, :
e :ma B 30 2;3:6 :;i:::) 124 gz:::) 0.19 1::{ ———
ge < , / . a
N= 582 (3.6%) 30-39  2,625(18.0%) 107 (18.5%) (260 vs. <60)

40-49 2,975 (20.4%) 127 (21.9%)

(S50 G189 4.0 %) 50-59 4,739 (32.4%) 182 (31.4%)

0.73,1.09 0.26

i > 60 3,377 (231%) 118 (20.3%) 0.89
Hospitalized Racelethnicity Black 7,095 (44.4%) 280 (48.1%) <0.001 aRR
| NI= o White 6,077 (38.1%) 151 (26.0%) (Black vs
N= 104 (17.9%) Hispanic 1,991 (12.5%) 125 (21.5%) non-Black)
4 Other 806 (5.1%) 26 (4.5%) 1.04 0.89, 1.22 0.62
ICU . Current ART 13,912 (952%) 554 (95.4%) 0.85 1.02 0.70, 1.49 0.93
; N—‘28 (4.8%) Undetectable VL 13,598 (85.4%) 496 (85.7%) 0.86 1.10 0.87, 1.39 0.42
: CD4+ count <350 2,754 (17.4%) 100 (17.3%) 0.97 1.04 0.84, 1.28 0.71
Mechanical
0 HCV 2,511 (15.8%) 81 (14.8%) 0.51 1.05 0.84, 1.32 0.66
ventllation Diabete - 2,995 (18.8%) 2,853 (18.5%)  <0.001 1.25 1.04, 1.51 0.016
apetes y . i ol ] { - L4, 1. )
N= 17 (2.9%) .
eGFR <60 2,055(12.9%) 80 (13.8%)  0.49 0.92 0.73, 1.17 0.50
Deaths BMI = 30 4,865 (32.1%) 256 (45.6%)  <0.001 15 127,176 <0.001
N= 14 (2.4%) [95% CI §3%, 4.0%] | W, ok o

Shapiro on behalf CNICS cohort. CROI 2021 #543



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

138 3 3

Predictors of hospitalization for PWH with COVID-19

Female

Age 2 60

Black vs. non-Black
CD4+ < 350

On ART
Undetectable VL
Hepatitis C

ASCVD risk score,
median (IQR)

Diabetes
Anti-hypertensive use
eGFR <60

BMI 2 30

COPD

N = 582

164 (28.2%)
118 (20.3%)
280 (48.1%)
100 (17.3%)
554 (95.4%)
496 (85.7%)
81 (14.8%)

5.5%
(2.1%-13.0%)

142 (26.0%)
225 (41.0%)
80 (13.8%)
256 (45.6%)
39 (7.1%)

N = 478 (82.1%)
126 (26.4%)

82 (17.2%)

220 (46.0%)

66 (13.9%)

454 (95.2%)
410 (86.3%)

61 (13.5%)

5.0%
(1.9%-12.1%)

101 (22.4%)
166 (36.6%)
47 (9.9%)
196 (42.5%)
27 (6.0%)

38 (36.5%)
36 (34.6%)
60 (57.7%)
34 (33.0%)
100 (96.2%)
86 (82.7%)
20 (20.8%)

9.4%
(3.8%-18.3%)

41 (42.7%)
59 (61.5%)
33 (31.7%)
60 (59.4%)
12 (12.5%)

1.23 (0.86, 1.76)
1.78 (1.25, 2.54)
1.24 (0.88, 1.74)
2.29 (1.63, 3.22)
0.75 (0.48, 1.16)
1.53 (1.04, 2.25)

Per 10% increase:
1.41 (1.25, 1.60)

1.45 (1.02, 2.06)
1.69 (1.17, 2.42)
2.28 (1.61, 3.24)
1.32 (0.92-1.89)
1.61 (0.98, 2.65)

Characteristic Total COVID-19 | Not Hospitalized | Hospitalized | aRR (95% Cl)

N= 104 (17.9%)

0.25
0.001
0.23
<0.001

0.19
0.03
<0.001

0.038
0.005
<0.001
0.126
0.062

Shapiro on behalf CNICS cohort. CROI 2021 #543



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

Characteristics

T Results

Male* 76 (81)
Mean age 46 years (SD 13.5) Univariate Analysis for Odds of Hospitalization

Race/Ethnicity
White/Caucasian 43 (46) Model OR (95% CI)

Hispanic/Latin-X 32 (34) Age 1.54 (1.09, 2.17)
Black/African American 18 (19)

Average Length of Stay 10 days (SD 16.9)
HIV-1 RNA levels 200 copies/mL 79 (84) Comorbidity Count 1.77 (1.23, 2.50)

CD4 count =500 cells/mm? 50 (53) Sex (female vs male) 1.03 (0.36, 2.96)

=1 comnzrgiiy 3; [(12?‘1 Primary language (English 1.97 (0.64, 6.05)

Hypertension 25 (27) vs other)
Chronic kidney disease 13 (14)
Chronic pulmonary disease 9(10) Race (White vs other) 2.30 (0.97, 545)

Cardiac dissase 6 (6)
Mental health 40 (43) BMI (= 26 vs other) 0.66 (0.28, 1.58)
Obesity/morbid obesity 21 (22)

BMI| = 26 59 (63)

Tobacco use
Current smoker 15 (16)
Former smoker 24 (26) Tobacco use (current vs 0.74 (0.23, 2.38)
Never smoker 55 (59) former/never smoker)

Admitted to the hospital 36 (38)
Admitted to ICU 6(6)

CD4 Count (cells/mm?) 1.32 (1.11, 1.56)

HIV-1 RNA (>200 vs =200 2.55(0.74, 8.78)
copies/mL)

*Geander as documaentad in the EMR which may not be up o dale or accurale

» Length of stay was correlated with age Barbera CROI 2021 #546



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

N=180

Mean age: 49 years

Gender: 78% cisgender male, 20% cisgender
female, 2% transgender female

Race/ethnicity: 78% Black, 14%
Hispanic/Latinx

HIV Characteristics:

On ART: 97%

HIV-1 RNA <200 cop/ml: 91%

Mean CD4 count: 527 cells/ mm?3

Non-AIDS comorbidities (NACM):

>1 NACM: 130 (72%)

>4 NACM: 40 (22%)

Qutcomes:

Hospitalization: 60 (33%)

Overall Mortality: 1.63%

Hospitalized mortality: 5%

Comorbidity count of PWH hospitalized vs.
not hospitalized with COVID-19

Hospitalized Not hospitalized
Oml m2 m3 B4 m5+

Most prevalent comorbidities: hypertension
(46%), dyslipidemia (34%), obesity (31%),

diabetes mellitus (22%)

Moran CROI 2021 #547



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

Table. Association of baseline characteristics with COVID-19

hospitalization among PWH

Characteristic

Unadijusted OR
{95% CI)

Adjusted® OR
(95% CI)

Age

1.08 (1.05-1.11)

1.07 (1.04-1.11)

Cisgender female (vs. cisgender

male)

1.34 (0.63-2.87)

Black race (vs. white)

0.96 (0.27-3.35)

Site (VA vs. safety net)

2.32 (1.16-4.62)

1.44 (0.64-3.26)

Current smoking

0.69 (0.31-1.54)

Hypertension

2.33 (1.24-4.39)

0.78 (0.33-1.85)

Dyslipidemia

2.47 (1,.29-4.70)

0.77 (0.30-1.95)

Diabetes mellitus

3.77 (1.81-7.82)

2.65 (1.03-6.85)

Obesity

1.15 (0.59-2.24)

Heart disease

3.30 (1.41-7.74)

2.02 (0.71-6.85)

Chronic kidney disease

2.55 (1.16-5.59)

0.99 (0.36-2.75)

Asthma/COPD

1.79 (0.58-5.60)

Any antiretroviral therapy use

0.24 (0.04-1.33)

Tenofovir use

0.50 (0.25-0.99)

0.51 (0.22-1.18)

CD4 count (<200 vs >200)

1.69 (0.63-4.54)

HIV viral load (detectabie vs.

undetectable)

0.70 (0.25-1.93)

“For age, site, hypertension, dyslipidemia, diabetes mellitus, heart disease,
chronic kidney disease, and tenofovir use

Comorbidity Count

morbidity count and odds of COVID-19 hospitalization Odds ratio [95% Cl)

0.810 (0.293-2.244)

1.418 (0.492-4.086)

3.191 (1.039-9.798)

4.727 (1.585-14.103)

6.078 (1.929-19.146)

2
Odds Ratio (95% Cl)

Age-adjusted OR (95% CI) of each additional comorbidity with
COVID-19 hospitalization: 1.25 (1.01-1.53)

ciation with hospitalization and HIV parameters when
was restricted to CD4 <200 or HIV RNA >200

No ass
analysi

O
S
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Potential Drug-Drug Interactions in Hospitalized Covid-19
Patients in Canada (CATCO-DDI)

Proportion of patients with potential COVID-med/comed DDlIs Potential clinical impact of COVID-med/comed DDls

) #DDls/patient
mred MWamber severity 0.02

0.04

1.3 M Increased toxicity Comed

B Increased toxicity COVID-med

1.8 B Decreased efficacy Comed

Decreased efficacy COVID-med

B QTc prolongation

30 40

Number of DDIs per COVID-med

DDlIs 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). Tseng CROI 2021 #372
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Prognosis of COVID-19 in PLHIV in Western countries

Author (# Poster) | N. Cases/Controls m

ltaly 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) 211105 * 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

Introduction Methods: Centers

- Several large cohort studies have shown that - Nation-wide multicenter prospective case-cohort
persons living with HIV (PWH) may have worse study
COVID-19 outcomes than non-HIV-infected - 39 Spanish centers

persons’-6.

= Whether it may be due to a higher frequency of co-
morbidities or to a direct HIV (e.g. viral load or CD4

counts) or ART effect is currently unclear’.

= Advanced (e.g. >65 years) age is likely the
strongest factor for worse outcomes in the general
populationé, but the proportion of PLW with

advanced age is small®.0.

1. Hadi YB, et al. AIDS 2020 [Epub ahead of print]; 2. Karmen-Tuchy S, ef al. J Acquir Immune Defic Syndr 2020 [Epub ahead of prinf]; 3. Boulle A, et al. Clin Infect Dis 2020 [Epub ahead of prinf]; 4. Geretti AM, et al. 2020
[Epub ahead of print]; 5. Bhaskaran K, ef /. Lancet HIV 2021; 8: e24-232; 6. Tesoriero JM, et al. JAMA Network Open 2021; 4: 2037068 7_\Waters LJ, Pozniak AL. Lancet HIV 2021; 8: e2-e3 8. Berenguer J, f & Clin
Microbiol Infect 2020; 26: 1525-1536 9. National HIV surveillance data tables. In: JShanvew gov. ukigovernmentistatisticshiv-annual-data-tables 10. HIV Monitoring Report 2020. In: hitps:/fnwe. hiv-

monitoring.ni/application/files/7716/0571/6500/Metheriands_HIV_Monitoring_Report_2020.pdf . B|anc0 CR'OI 2021 #641 LB




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

Consecutive COVID-19-confirmed PWH requiring
hospital admission (cases)

Each case was matched 1:1 to COVID-19-
confirmed non-HIV-infected adults (controls) for:

Center

Calendar week (+5days)

Age (+/- 5 years)

Gender

Clinical symptoms & laboratory parameters at
admission, and co-morbidities were collected:

Fever

Cough
Anosmial/ageusia
Headache
Mausea/vomiting
Diarrhea
Abdominal pain
Qdinophagia
Asthenia
Dyspnea

Leukocytes/ Lymphocytes Race

Haemoglobin
Platelets
Creatinine
LDH
ASTIALT
CRP/IL-6
D-dimer
Ferritin
Procalcitonin
Troponin |

Tobacco

Alcohol

Hypertension

Diabetes
Cardiovascular disease
Chronic kidney disease
Chronic liver disease
CCOPD

NON-HIV immune depression
Neoplasia

BMI

Informed consent granted

Principal outcome was death:

Contribution of HIV adjusted for comorbitities (whole
population)

Contribution of immunological, virological, and antiretroviral
factors (PWH cohortonly)

Statistical analyses:
Conditional logistic regression models
Mixed-effects logit regression models
Fine-Gray competing-risks regression models

Mutistate models

Blanco CROI 2021 #641LB



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

From 26/Feb to 21/Sep 2020, 204 casesand Twenty (9.8%) cases and 7 (3.4%) controls died.
204 controls were included:

Median (IQR) age 54 (47-60) years HIV infection was associated with a higher risk of
859 death after adjustment for chronic liver disease,
o weremen. cardiovascular disease, and obesity:

Amang Y. aOR 5.27, 95%CI 1.00-27.72, P=0.0499
33% prior AIDS events
Median (IQR) current CD4 cells/mm?3 521 (310-756)
14% had CD4<200/mms3

HIV infection was associated with ahigher
incidence of death:

90% HIV suppressed subHR 3.45, 95%CI 1.47-8.11,P=0.0045
Antiretrovirals: 17% NNRTI, 23% PI, 70% INSTI, B Eommpating sl myresalon
89% NRTI (6% TDF, 45% TAF, and 31% ABC) B ~

8 o

Cases and controls significantly differed on:

Chronic liver disease (aOR 8.7, 95%CI 1.5-50.0,
P=0.0156)

Cardiovascular disease (aOR 2.09, 95%CI 1.19- o
3.68,P=0.0103) o 10 2 %

Days afer remission

04

t

Cumulaiive Incikdence

0
L

HiVs Hi.

Obesity (aOR 0.30, 95%CI 0.19-0.49, P<0.0001) s

Blanco CROI 2021 #641LB



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

Factors associated with death incases: Adjusted logistic regression:
Age: OR 1.12 (95%CIl 1.07; 1.18) P<0.0001 . Cases:
Hypertension:  OR 6.31 (95%Cl 1.66-24.05) P=0.007 Age: Adjusted OR 13.72 (95%CI 3.24; 58.03)P=0.0004
Diabetes: OR 439 (85%C1 1.39-13.80) P=0.011 COPD:  Adjusted OR 4.06 (95%Cl 1.26; 13.13)P=0.0192
COPD: OR 3.82 (95% 1.06-13.69) P=0.040 - Controls:
Haemoglobin:  OR 0.95 (85%CI 0.62-0.98) P=0.0007 Neoplasia: Adjusted OR 8.81(95%CI 1.28; 60.44) P=0.0268
CKD-EPI OR 7.14 (95%Cl 1.47-35.71)P=0.015 Not associated with death:

(eGFR =90 mLimin/1.73 m®) .
Current CD4 count Nadir CD4 count

Current CD4/CD8 ratio  Nadir CD4/CD8 ratio
Detectable HIV RNA

Factors associated with death incontrols:

Age: OR 1.09 (95%Cl 1.01: 1.16) P=0.0213
Neoplasia: OR 34.68 (95%C| 4.99-241.12) P<0.0001 Specific antiretroviral agents (TDF, TAF)
CONCLUSIONS

-In this cohort of COVID-19 in-patients, risk of death was higher in PWH than in non-HIV-infected controls

-Several co-morbidities through increasing age, but not immunological, virological, or antiretroviralfactors,
were associated with a higher risk of death in PWH.

Blanco CROI 2021 #641LB



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

Characteristic

Fever

Fatigue
Myalgias or Arthralgias

' Persistent symptoms = symp

Initial

Hospitalization

N = 570 (%)
496 (87.0%)

354 (62.1%)
468 (82.1%)
441 (77.4%)
31 (5.4%)
164 (28.8%)

112 (19.6%)

21 (3.7%)
32 (5.6%)
62 (10.9%)
0 (0%)
1(0.2%)

239 (41.9%)

3 months
N = 488 (%)

174 (35.7%)

108 (22.1%)
124 (25.4%)
42 (8.6%)
44 (9.0%)
54 (11.1%)

98 (20.1%)

41 (8.4%)
28 (5.7%)
26 (5.3%)
17 (3.5%)
9 (1.8%)

80 (16.4%)

6 months
N = 364 (%)

102 (28.0%)

58 (15.9%)
96 (26.4%)
13 (3.6%)
38 (10.4%)
64 (17.6%)

88 (24.2%)

34 (9.3%)
20 (5.5%)
21 (5.8%)
18 (4.9%)
18 (4.9%)

75 (20.6%)

3 and 6 months
N = 282 (%)

37 (13.1%)

28 (9.9%)
27 (9.6%)
3 (1.1%)
7 (2.5%)
18 (6.4%)

21 (7.4%)

11 (3.9%)
4 (1.4%)
2 (0.7%)
3 (1.1%)
3 (1.1%)

13 (4.6%)

toms that did not resolve during each three-month follow-up period

Shoucri CROI 2021 #554
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Neutralizing Antibody Responses after SARS-CoV-2 Infection at 6 mo. (Spain)

« 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.
—+— Global Mild/Moderate Severe —+—Critical =—+—Global Mild/Moderate Severe =—+=Critical
200 -
General 5 General
| , El .
187 Population , . 2 Population
160 - i
g - . ;
3 0 ~— §
o <
2 120 =
o =
e -t
E 100 .é
Qo N
60 - 3
4 2
40 -
20
0 T T 1 T T
Baseline 1st month 3rd month 6th month 1st month 3rd month 6th month
" 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 critical signs (p=0.002)
™*: Significant differences between patients with mild/moderate and patients with severe signs (p=0.002) **: Significant differences between patients with mild/moderate and patients with severe signs (p=0.004)
P: Mann-Whitney U test ***: Significant differences between patients with severe and patients with critical signs (p=0.035)

P: Mann-Whitney U test

Tiraboschi CROI 2021 #502



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

A 1000+

. B 1000+ General
< Half-life: 5 Half-life: Populati
g 86 days % 108 days opulation
"E 1004 | ‘E 100+
a o
@« @

:.j'. p=
4 I' e .
10 T T T T 1 10 ! T T T T 1
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1 T T T 1 1 T T T T 1
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Time from symptoms (days) Time from symptoms (days)

» Specific anti-RBD, anti-S2 and anti-NP IgG antibodies show a constant decline over the follow-up
period contrasting with the stability of the neutralizing response at mid-term.

Pradenas CROI 2021 #259



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

A IgM HIV+ vs HIV- B IgG HIV+ vs HIV- o v
® -
2000000- 5000000-
e HIV+
1500000 ¢ o HIV- 4000000-
B 1000000 T 20000007 ¢
£ . 2 2000000 ° .,
@ 500000 i s b 2 1000000- é &
L 60000 T 5 20000 1
Q Q
S g
= 400004 || @ 150007 f1]
2 ! 2 10000-
20000 | ¢ soood [11 |
of* *
0 * 1 | ‘ 1 0 1 I I L| L |
TO T1 T2 T3 TO T1 T2 T3 3months TO T1 T2 T3 T0 T1 T2 T3 3months
HIV+ HIV- HIV+ HIV-

* 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 _
Pallikkuth CROI 2021 #260



Lower IgG and neutralizing Ab levels inn PLHIV in USA

Results: Lower IgG Levels and Neutralizing Ab

Titers among PLWH exposed to COVID-19

IgG Levels by HIV Status among
those with Reactive SARS-CoV-2 IgG

laG Levels: 45% lower among PLWH ‘g
vs. those without HIV with past infection o
(95% ClI: 22%-61% lower) g 1
Neutralizing Ab titers: 63% lower among PLWH % ! i,, 45% lower
vs. those without HIV with past infection = a0 SR BN AR T
(95% CI: 2%-78% lower) 5 = 2 .
Avidity: No difference ¥ 100 egee =
(+7.9%:; 95% CI: -4%; +20%) £ ) & s
- ;
People without HIV " Peopleliving~ hHIN
n=70 n=31 j
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RBD Specific IgM and IgG responses did not differ by HIV

status in UK

SARS-CoV-2 specific antibodies

SARS-CoV-2 neutralization levels

130 Tl.'.'H:I'l
| [ ] . - - -
£ g E :
)] -
2 10{ ®ee o 2 10 "i
= .-';.. .1 ] "0
N e _gi. = g .
‘5.. —y &y, ‘= ? — b
w N ? # =z 1 avgs
.. ™ = o*
. L
2.7 T T 0.1 | 1
HIY- HIV+ HIN- HIN -+

10000
= . @ Asymplomatic
E : E’ ® Non hospitalized
% 1000 |- é s ® Hospitalized
8 t "
= [ o
g ~* .
E 100§-:--<+-=+=-+2==2=« Mnimum (X0
2 - — Deftection Lionit
10— .
- HI'' 4

« 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.

Alrubayyi CROI 2021 #262LB



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% Cl) — Adjusted OR (95% Cl) t “
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

TDFIFTC 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

17/188 (9.0) 0.93 (0.52; 1.70) 824 0.87 (0.46; 1.63) 667
3125 (12.0) 1.28 (0.37; 4.47) 697 1.41 (0.37; 5.39)

Berenguer CROI 2021 #549
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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/mma3).

® 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.
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