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Abstract

Background: There are limited data describing the presenting characteristics and outcomes 

among U.S. persons with HIV (HIV) requiring hospitalization for coronavirus disease 2019 

(COVID-19).

Methods: We performed a case series of all PWH sequentially admitted with COVID-19 from 

3/8/2020 to 4/23/2020 at three hospitals in Atlanta, Georgia. Sociodemographic, clinical and HIV-

associated characteristics were collected.

Results: Of 530 confirmed COVID-19 cases hospitalized during this period, 20 occurred among 

PWH (3.8%). The median age was 57 (Q1-Q3, 48–62) years, 65% were men, and 85% were non-

Hispanic Black. Presenting median symptom duration was 5 (Q1-Q3, 3–7) days; cough (90%), 

fever (65%), malaise (60%) and dyspnea (60%) were most common. On admission, 40% of 

patients required oxygenation support and 65% had an abnormal chest radiograph. Median length 

of hospitalization was 5 (Q1-Q3, 4–12) days, 30% required intensive care, 15% required 

intubation, and 15% died. Median CD4 count prior to admission was 425 (Q1-Q3, 262–815) 

cells/mm3 and 90% of patients had HIV-1 RNA <200 copies/ml. Half of the patients had ≥5 

comorbidities; hypertension (70%), dyslipidemia (60%) and diabetes (45%) were most prevalent. 

All three patients who died had CD4 count >200, HIV suppression and each had a total of 5 

comorbidities.

Conclusions: This multisite series in the Southern U.S. provides characteristics and early 

outcomes of hospitalized PWH with COVID-19. Nearly all patients had controlled HIV and a high 

comorbidity burden. Additional study of COVID-19 among PWH is needed to determine the role 

of age, comorbidities, and HIV control in mediating COVID-19 presentation and its sequelae.
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Introduction

The severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) pandemic continues to 

spread unabated globally, with >1 million confirmed cases reported in the U.S. Coronavirus 

disease-2019 (COVID-19), a novel pneumonia caused by SARS-CoV-2, particularly 

devastates those of older age and with multimorbidity. The Centers for Disease Control and 

Prevention categorizes people with “poorly controlled HIV or AIDS” at higher risk than the 

general population for severe illness from COVID-191, however, supportive data are lacking. 

The Southeast persists as the epicenter of the U.S. HIV epidemic with the majority of new 

diagnoses, lower rates of virologic suppression and higher rates of deaths from late-stage 

AIDS than other parts of the country2. To understand how COVID-19 may affect persons 

with HIV (PWH) in the Southern U.S., a prematurely aging population with a high 

comorbidity burden3,4, we analyzed cases among hospitalized PWH in Atlanta, Georgia.

Methods

PWH admitted with COVID-19 at one of three hospitals in Atlanta, Georgia between 

3/8/2020 and 4/23/2020 were recorded. The included hospitals were: (1) Grady Memorial 

Hospital, a 961-bed public safety-net hospital, (2) Emory University Hospital, a 587-bed 

tertiary academic medical center, and (3) the Atlanta Veterans Affairs Medical Center, a 466-

bed hospital serving veterans in the metropolitan and surrounding areas. COVID-19 was 

confirmed by detection of SARS-CoV-2 by reverse transcription-polymerase chain reaction 

(RT-PCR) from a respiratory specimen.

Sociodemographic, clinical and HIV-associated characteristics were manually extracted 

from the electronic medical record. Non-AIDS comorbidities were included if documented 

by a healthcare provider in the outpatient setting or during hospitalization. Viral suppression 

was defined as HIV-1 RNA <200 copies/ml. The research was approved by the Emory 

University Institutional Review Board.

Results

Of 530 confirmed COVID-19 cases admitted during this period, 20 occurred among PWH 

(3.8%). The median age was 57 (Q1-Q3, 48–62) years, 65% were men, and 85% were non-

Hispanic Black; 60% were admitted to the public safety-net hospital. While 50% denied 

recent travel or a known exposure, seven (35%) reported known sick contacts. Three of these 

were nursing home residents, two had ill household contacts, one was recently incarcerated, 

and one interacted with clients from Italy at the workplace in Atlanta (Table). Median 

symptom duration on admission was 5 (Q1-Q3, 3–7) days; cough (90%), fever (65%), 

malaise (60%) and dyspnea (60%) were most common. Two patients experienced both 

anosmia and ageusia.
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Overall, presenting vital sign abnormalities were subtle (Table). Forty percent of patients 

required oxygenation support in the emergency department including two patients who were 

intubated on arrival. Absolute lymphocyte count was depressed, and serum creatinine, 

lactate dehydrogenase, C-reactive protein and D-dimer were all elevated (Table). Chest 

radiograph was abnormal in 65% of patients, with 40% showing diffuse multifocal or 

bibasilar opacities and 15% demonstrating a focal infiltrate. Over half (55%) of patients 

received a therapeutic for SARS-CoV-2 including open-label hydroxychloroquine +/− 

azithromycin or clinical trial enrollment. Median length of hospitalization was 5 (Q1-Q3, 4–

12) days, 30% required intensive care, 15% required intubation, and 15% died. One patient 

remained admitted to date requiring high-flow oxygen support via nasal cannula on hospital 

day six.

All patients had SARS-CoV-2 detected by RT-PCR on initial specimen testing (19/20 

specimens were collected by nasopharyngeal swab and 1/20 by mini-bronchoalveolar 

lavage). Three patients had repeat testing performed for discharge planning. Each individual 

had two nasopharyngeal swabs obtained several days after their initial test, including one 

individual who had a negative test result on both repeat tests (obtained on hospital days 18 

and 20) and two individuals who had positive test results on both repeat tests (obtained on 

hospital days 7 and 10, and on hospital days 12 and 14, respectively).

Fifty-five percent of patients had HIV diagnosed ≥10 years ago. The most frequently 

reported HIV acquisition risk factor was heterosexual behavior (55%), followed by men who 

have sex with men activity (25%) and injection drug use (10%). Median absolute CD4 count 

and percentage prior to admission were 425 (Q1-Q3, 262–815) cells/mm3 and 29% (Q1-Q3, 

21–36), respectively, and 90% of patients had viral suppression (Table). In the two years 

prior to hospitalization, 82% of patients were continuously virologically suppressed over a 

median of 4.5 (Q1-Q3, 3.3–5.0) HIV care visits per patient. All 20 patients were prescribed 

antiretroviral therapy prior to hospitalization, and 95% reported therapy adherence on 

admission. Eighty percent were prescribed an integrase strand transfer inhibitor-containing 

regimen, most commonly bictegravir/emtricitabine/tenofovir alafenamide (35%) or 

dolutegravir/abacavir/lamivudine (25%).

The burden of non-AIDS comorbidities was high in this cohort, with 50% of patients having 

≥5 comorbidities, and only 15% with no comorbidities (Table). The most prevalent 

comorbidities were hypertension (70%), dyslipidemia (60%), diabetes (45%) and psychiatric 

illness (40%). Nine patients were prescribed an angiotensin-converting enzyme inhibitor or 

angiotensin II receptor blocker on their medication list prior to admission. Forty percent of 

patients reported current/former cigarette smoking, 50% currently used alcohol, and 20% 

reported a history of crack/cocaine use. One patient had chronic active hepatitis B virus and 

five patients had a history of hepatitis C virus, including two who spontaneously cleared and 

three who achieved sustained virologic response after treatment with direct-acting antivirals.

A summary of demographic, comorbidity, HIV-specific and treatment characteristics for the 

three patients whom died is provided in the Table 2.
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Discussion

This multisite series of PWH hospitalized with COVID-19 in Atlanta is notable for several 

reasons. The median age of 57 years is 4–6 years younger than reports of non-HIV 

hospitalized COVID-19 U.S. cohorts5,6. Half of PWH in this study had ≥5 comorbidities, an 

alarming burden that exceeds previous reports of hospitalized COVID-19 cases including 

adults in New York and California5,6 and specifically among PWH in Spain7. Among 

hospitalized PWH in this series, nearly all had CD4 counts ≥200 and viral suppression 

(inclusive of all three patients who died, Table 2), despite the three hospitals’ catchment 

areas treating significant proportions of demographically-similar PWH with uncontrolled 

HIV and AIDS8. It is possible that the premature onset of multimorbidity among PWH 

considerably impacts SARS-CoV-2 infection and illness severity, distinct from HIV 

infection or its associated immunosuppression.

The immunologic intersection between SARS-CoV-2 and chronic HIV infection remains to 

be examined. Clearly, in a subset of people with COVID-19, a hyper-immune response to 

SARS-CoV-2 leads to severe lung damage and poor outcomes exemplified by elevated 

systemic levels of pro-inflammatory cytokines, coagulation dysfunction, and dysregulated 

cellular responses9. Curiously, we and others5 have not yet observed a high prevalence of 

severe COVID-19 disease among PWH in general, and particularly not among PWH with 

advanced immunosuppression, i.e., CD4 <200. Further research will be necessary to 

understand whether the immune response to SARS-CoV-2 differs among PWH and how 

multimorbidity, which is common in HIV3,4, influences clinical outcomes of COVID-19 

among PWH specifically.

PWH in the Southern U.S. represent a group particularly vulnerable to COVID-19 severity 

and sequelae, given the confluence of income inequality, housing instability and food 

insecurity – disproportionate among minorities because of structural racism and 

discrimination – limiting the ability to adopt optimal infection prevention measures and 

augmenting comorbidity risk, which in turn confers worse outcomes2. The predominance of 

non-Hispanic Black men in this cohort reflects the demographic of HIV/AIDS in Atlanta; 

however, more data are needed to determine the role of racial/ethnic disparities in 

COVID-19 presentation and outcomes, especially as this can be exacerbated in high HIV-

burden areas10.

The indirect effects of the SARS-CoV-2 pandemic on PWH and those at risk for HIV are not 

yet fully understood. Closure of clinics, reduced access to medications and fewer support 

services may lead to decreased rates of retention in care and lower rates of virologic 

suppression, particularly among the most marginalized11. In addition, many clinics have 

scaled back testing for HIV and other sexually transmitted infections, and others have 

suspended visits for pre-exposure prophylaxis (PrEP). The overall impact on the HIV care 

continuum and the Ending the HIV Epidemic initiative must be closely monitored.

It is anticipated that additional resources are needed to support the unique needs of PWH, 

including to increase access to SARS-CoV-2 testing and clinical trials, and more broadly to 

build socioeconomic and healthcare infrastructure that will enhance HIV-related, 
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comorbidity, mental and sexual health and well-being12. This report supports dedicated 

larger study of COVID-19 among PWH to determine the role of age, comorbidities, 

immunocompetency, HIV control and antiretroviral agents in mediating COVID-19 

presentation and its sequelae.
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Table.

Clinical Characteristics, Comorbidities and Outcomes Among Persons Living with HIV Hospitalized with 

Coronavirus Disease 2019 in Atlanta, Georgia

Characteristic, median (Q1-Q3), mean (sd) or n (%)
Data (n=20

a
)

Demographics

Age, years 57 (48–62)

Sex

 Male 13/20 (65)

 Female 6/20 (30)

 Male-to-female transgender 1/20 (5)

Race/ethnicity

 Non-Hispanic Black 17/20 (85)

 Non-Hispanic White 1/20 (5)

 Non-Hispanic/Multiracial 1/20 (5)

 Hispanic/Latino 1/20 (5)

Body mass index, kg/m2 28 (24–31)

Medical Facility

 Public Safety-net Hospital 12/20 (60)

 Tertiary Academic Medical Center 4/20 (20)

 Veterans Affairs Medical Center 4/20 (20)

Exposure and Symptom Inventory on Admission

Potential Exposure

 No recent travel/known sick contact 10/20 (50)

 Known sick contact(s) in the home 2/20 (10)

 Recent domestic travel 1/20 (5)

 Group living situation
b 5/20 (25)

 Ongoing work outside the home
c 2/20 (10)

Duration of symptoms, days 5 (3–7)

Symptoms reported

 Fever 13/20 (65)

 Chills 10/20 (50)

 Malaise 12/20 (60)

 Cough 18/20 (90)

 Shortness of breath 12/20 (60)

 Chest tightness or pleuritic chest pain 4/20 (20)

 Diarrhea 6/20 (30)

 Nausea or vomiting 6/20 (30)

 Myalgias 8/20 (40)

 Headache 4/20 (20)

 Sore throat 3/20 (15)

 Anosmia 2/20 (10)
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Characteristic, median (Q1-Q3), mean (sd) or n (%)
Data (n=20

a
)

 Ageusia 2/20 (10)

Vital Signs on Admission

Temperature, °C 37.9 (37.2–38.7)

Respiratory rate, breaths per minutes 20 (18–21)

Oxygen saturation on ambient air, % 96 (84–97)

Oxygen support required

 None 12/20 (60)

 Nasal cannula 6/20 (30)

 Invasive ventilation 2/20 (10)

Laboratory Findings on Admission

White blood cells, K/mcL 6 (5.3–7.1)

Absolute lymphocyte count, K/mcL 0.98 (0.7–1.4)

Creatinine, mg/dL 1.4 (1.1–1.6)

Lactate dehydrogenase, U/L
d 208 (173–353)

C-reactive protein, mg/L
d 73 (31–163)

Ferritin, ng/mL
d 357 (172–530)

D-dimer, ng/mL
d 502 (323–1444)

Chest Imaging

Chest radiograph findings on admission

 No acute process 7/20 (35)

 Bibasilar opacities 5/20 (25)

 Diffuse airspace opacities 3/20 (15)

 Focal infiltrate 5/20 (15)

Computed tomography of the chest

 Not performed during hospitalization 14/20 (70)

 Findings of bilateral diffuse GGO 5/20 (25)

 Findings of localized GGO and focal infiltrate 1/20 (5)

Treatment

Therapy for SARS-CoV-2

 Supportive care only 9/20 (45)

 Hydroxychloroquine 8/20 (40)

 Hydroxychloroquine/azithromycin 2/20 (10)

 Enrolled in remdesivir versus placebo trial 1/20 (5)

Number of days therapy given for SARS-CoV-2 5 (5–5)

Antibiotics for secondary pneumonia

 None 7/20 (35)

 Community-acquired coverage 9/20 (45)

 Healthcare-associated coverage 4/20 (20)

Number of total antibiotic days for secondary pneumonia 5 (3–7)
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Characteristic, median (Q1-Q3), mean (sd) or n (%)
Data (n=20

a
)

Clinical course

Length of hospitalization, days
e 5 (4–12)

Required intensive care 6/20 (30)

Number of intensive care days 7 (3–13)

Highest level of respiratory support needed

 None 9/20 (45)

 Nasal cannula 5/20 (25)

 Non-invasive ventilation 3/20 (15)

 Invasive ventilation 3/20 (15)

Pathogen-confirmed secondary infection
f 5/20 (25)

Final disposition

 Still hospitalized 1/20 (5)

 Home 13/20 (65)

 Nursing facility as permanent residence 1/20 (5)

 Hotel for those with confirmed COVID-19 2/20 (10)

 Deceased 3/20 (15)

HIV-specific Indices

CD4 count prior to admission, cells/mm3 425 (262–815)

CD4 percentage prior to admission, % 29 (21–36)

Most recent HIV viral load

 <200 copies/ml 18/20 (90)

 200–1000 copies/ml 1/20 (5)

 >1000 copies/ml 1/20 (5)

Number of HIV clinic visits attended in past two years 4.5 (3.25–5)

Proportion of visits with HIV virologic suppression in 
past two years, %

82.2 (27.2)

Prescribed antiretroviral therapy 20/20 (100)

Reported adherence to antiretroviral therapy 19/20 (95)

Antiretroviral therapy class prescribed
g

 Non-nucleoside reverse transcriptase inhibitor 2/20 (10)

 Protease inhibitor, boosted 4/20 (20)

 Integrase strand transfer inhibitor 16/20 (80)

Non-AIDS Comorbidities

Hypertension 14/20 (70)

Dyslipidemia 12/20 (60)

Diabetes mellitus, type 2 9/20 (45)

Cardiovascular disease 6/20 (30)

Chronic lung disease
h 6/20 (30)

Obesity 6/20 (30)
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Characteristic, median (Q1-Q3), mean (sd) or n (%)
Data (n=20

a
)

Chronic kidney disease 5/20 (25)

Non-AIDS Cancer
i 3/20 (15)

Psychiatric illness (depression, anxiety) 8/20 (40)

Non-AIDS Comorbidity Burden

Number of prevalent comorbidities per patient
J

 0 3/20 (15)

 1–2 3/20 (15)

 3–4 4/20 (20)

 ≥5 10/20 (50)

Substance use

Cigarette smoking

 Current 3/20 (15)

 Former 5/20 (25)

 Never 12/20 (60)

Alcohol consumption

 Current 10/20 (50)

 Former 2/20 (10)

 Never 8/20 (40)

History of illicit drug use
g

 Marijuana 3/20 (15)

 Crack/cocaine 4/20 (20)

 Methamphetamines 2/20 (10)

 Opioid use disorder on methadone 1/20 (5)

Abbreviations: GGO = ground glass opacities; PCR = polymerase chain reaction; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2

a
Unless otherwise noted.

b
Nursing home (n=3), incarceration (n=1), substance abuse recovery home (n=1).

c
Includes a patient who interacted with travelers from Italy at work, of whom there were 3 confirmed cases of coronavirus disease 2019.

d
Data available for the following number of individuals: lactate dehydrogenase (n=18), C-reactive protein (n=16), ferritin (n=13), D-dimer (n=16), 

international normalized ratio (n=11).

e
Includes one individual who remains hospitalized at day 6.

f
Includes one individual with Streptococcus pneumoniae bacteremia; one with Streptococcus pyogenes pneumonia; one with methicillin-resistant 

Staphylococcus aureus bacteremia as well as polymicrobial ventilator-associated pneumonia (Acinetobacter baumannii, Klebsiella aerogenes); and 
two individuals with Clostridioides difficile colitis.

g
Not mutually exclusive.

h
Includes chronic obstructive pulmonary disease (n=3), asthma (n=1), obstructive sleep apnea (n=1), pulmonary fibrosis (n=1).

i
Includes one patient with renal cell carcinoma status post nephrectomy and subsequent deceased-donor kidney transplantation currently on 

immunosuppression; one patient with prostate cancer who has repeatedly declined treatment; one patient with Hodgkin’s lymphoma treated with 
chemotherapy (n=1).
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Table 2.

Characteristics of Persons with HIV Who Died of Coronavirus Disease 2019 in Atlanta, Georgia

Characteristic Patient 1 Patient 2 Patient 3

Age, years 54 61 66

Sex Male Male Male

Race/ethnicity NHB NHB NHB

Known SARS-CoV-2 exposure Nursing home No No

Intubation required Yes Yes Do not resuscitate or intubate order in place

C-reactive protein on admission, mg/L 158.5 448.3 67.8

D-dimer on admission, ng/mL 1574 3251 501

Length of hospitalization 14 days 18 days 5 days

Treatment for SARS-CoV-2 Supportive care HCQ
Azithromycin

HCQ

Number of prevalent non-AIDS comorbidities 5 5 5

List of prevalent non-AIDS comorbidities Hypertension
Dyslipidemia

Diabetes
CVD
CKD

Hypertension
Dyslipidemia

Diabetes
CVD

Prostate cancer

Hypertension
Dyslipidemia

Diabetes
COPD
CKD

CD4 count (cells/mm3)/percentage prior to admission 238/19% 391/40% 974/31%

HIV-1 RNA prior to or during hospitalization, copies/ml Not detected Not detected 22 copies/ml
(1.34 log10)

Antiretroviral therapy prescribed prior to admission 3TC, ETR
DRV/r

TAF/FTC
DRV/c

ABC/3TC
DTG

Abbreviations: 3TC = lamivudine; ABC = abacavir; CKD = chronic kidney disease; COPD = chronic obstructive pulmonary disease; CVD = 
cardiovascular disease; DRV/r or DRV/c = darunavir boosted with ritonavir (r) or cobicistat (c); DTG = dolutegravir; ETR = etravirine; FTC = 
emtricitabine; HCQ = hydroxychloroquine; NHB = Non-Hispanic Black; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; TAF = 
tenofovir alafenamide fumarate
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