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Introduction

By July 14, 2020, the pandemic of novel coronavirus 
disease 2019 (COVID-19) caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has 
accumulated over 12.96 million confirmed cases and 
more than 570,288 deaths (1). Epidemiological analysis 

of COVID-19 found that the severe and extremely severe 
illnesses and deaths of COVID-19 mainly occurred 
in adult males with impaired immune functions and 
underlying medical conditions, and some had bacterial and 
fungal infections (2,3). Little is known, however, about the 
COVID-19 in a patient with human immunodeficiency 
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virus (HIV) infection. HIV is a retrovirus that attacks the 
human immune system by destroying CD4+ T cells (4).  
Therefore, theoretically, HIV-infected patients with 
COVID-19 may have more severe clinical presentations 
and be harder to cure. Though there is no significant 
evidence to support people with co-infection of SARS-
CoV-2 and HIV is worse clinical performance and 
prognosis, previous case reports indicate favorable 
prognosis for these co-infected patients that were already 
receiving ART (5-7). In this report, we retrospectively 
described a 24-year-old male patient of well-controlled 
HIV by ART showed non-serious manifestation when co-

infecting with SARS-CoV-2. We present the following 
article in accordance with the CARE reporting checklist 
(available at http://dx.doi.org/10.21037/apm-20-576).

Case presentation (Figure 1)

The case was a 24-year-old male, who was diagnosed with 
HIV infection 2 years ago and then followed a regular ART 
comprising tenofovir (0.3 g, orally, q.d.), lamivudine (0.3 g,  
orally, q.d.), and efavirenz (0.6 g, orally, q.d.). He has 
been working in Wuhan of Hubei Province, and reported 
no exposure to Huanan seafood market, no contact with 

Figure 1 Time line for each treatment and follow-up chest CT. The blue arrow represents the continuity of time, indicating that the course 
of the disease is a continuous process. (A) Time line and duration of treatment, mainly including time line to hospital, clinical symptoms (no 
symptoms except fever), lymphocyte count (LY), CD4+ T lymphocytes, RNA tests for SARS-CoV-2 and treatment process; ART: comprising 
tenofovir (0.3 g, orally, q.d.), lamivudine (0.3 g, orally, q.d.), and efavirenz (0.6 g, orally, q.d.). Follow-up chest CT showed that the lung 
lesions (red arrows) disappeared within a short period of time (B,C) and a few fibrotic lesions in the lungs finally (D). SARS-CoV-2, severe 
acute respiratory syndrome coronavirus 2; R-R, reference range; ART, antiretroviral therapy.

Hospital

RemarksTazihu Street Community 
Healthcare Service in 

Jiang’an District, Wuhan 

People’s Hospital 
of Weng’an County, 

Guizhou 
Jiangjunshan section of Guiyang Public Health Center, Guizhou 

Timeline Illness day 1 Illness days 6–9 Illness  
day 10

Illness  
day 12 

Illness  
day 15

Illness  
day 16

Illness  
day 18

Cured and 
discharged

2020/1/19 2020/1/24–2020/1/27 2020/1/28 2020/1/30 2020/2/2 2020/2/3 2020/2/5

Temperature 
(℃)

37.8 36.6 36.5 36.5 36.5 36.5 36.6 36.0–37.0 (axillary 
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LY (109/L) 1.83 2.11 1.08 2.10 1.90 – 2.05 0.80–4.00 (R-R)
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patients infected with COVID-19, no history of eating 
wild animals, and no history of raising pets at home. On 
January 19, 2020, he initially reported fever for unknown 
reasons (temperature up to 37.8 ℃), and visited the Tazihu 
Street Community Healthcare Service in Jiang’an District 
of Wuhan. Blood routine tests, C-reactive protein (CRP) 
test, and examinations for influenza A and B viruses all had 
normal findings. He was prescribed Ibuprofen Sustained-
Release Capsules (0.3 g/capsule, 1 capsule bid, orally, 
continued 1 day), and the body temperature returned to 
normal on the next day.

On January 22, 2020, he went back to his hometown 
in Weng’an County, Guizhou Province. He received a 
first chest computed tomographic (CT) scan in a hospital 
in Weng’an County as to the request of the local Center 
for Disease Control (CDC) on January 24, 2020, because 
he was from Wuhan and had dry cough occasionally. 
The CT imaging showed bilateral multiple lower lobular 
infection loci (Figure 1B), making him highly susceptive 
of COVID-19. He was isolated immediately and received 
cephalosporin antibiotics [cefotaxime sodium for injection  
(2 g) + sodium chloride injection (100 mL:0.9 g) (twice/
day)] to prevent infection, and meanwhile a nasopharyngeal 
swab was obtained and sent to the Guizhou Provincial 
CDC for RNA detection of SARS-CoV-2. On January 
26, a second chest CT scan was performed, which showed 
significant improvement of pulmonary lesions (Figure 1C). 
On January 27, the RNA test reported the result of positive 
infection with SARS-CoV-2. 

On January 28, the case was transferred to the designated 
Jiangjunshan Hospital in Guiyang, Guizhou Province. His 
temperature was 36.5 ℃ at admission, with SPO2 of 98% 
(without oxygen inhalation) and occasional cough (not 
severe), but no sputum cough, chest tightness, or shortness 
of breath. According to the “Diagnosis and Treatment Plan 
for New Coronavirus Infected Pneumonia (Trial Fifth Edition)”, 
he was given lopinavir/ritonavir (250 mg/tablet, 375 mg 
each time, twice daily), nebulized inhalation of sterilized 
water for injection (2 mL) + recombinant human interferon 
αlb for injection (twice/day). Meanwhile, oral anti-HIV 
treatment with “tenofovir, lamivudine, and efavirenz” was 
continued. Antibiotics were discontinued. 

During days 2–6 of hospitalization (days 11–15 of the 
disease course), the patient had stable signs, did not have 
cough symptoms, nor was fever, chest tightness, or shortness 
of breath presented. The treatment was continued as 
above. Hepatic and renal function, electrolytes, erythrocyte 
sedimentation rate (ESR), and CRP were tested twice, and 

both showed no abnormalities. Arterial blood gas analysis 
was performed for three times, and no abnormalities were 
shown. Blood test for CD4+ T lymphocytes was performed 
and showed no abnormalities (Figure 1A). Sampling was 
performed again on February 2 and 3, to re-test RNA of 
COVID-19. 

During days 7–9 of hospitalization (days 16–18 of the 
disease course), the patient had stable signs. On day 7 of 
hospitalization (February 3, day 16 of the disease course), 
a third chest CT scan was performed, images showed a 
few fibrotic lesions in the lungs (Figure 1D). On day 9 
of hospitalization (February 5, 2020, the 18th day of the 
disease course), both RNA tests for SARS-CoV-2 showed 
negative results. The liver and kidney function, electrolytes, 
ESR, CRP, and arterial blood gas analyses all showed 
normal results. Thus, the patient was discharged. 

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and national research committees, 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and any accompanying images.

Discussion

Our case confirms that patients with HIV who have already 
under treatment with regular ART have no severe clinical 
presentation and poor prognosis of SARS-CoV-2 infection. 
The patient reported here had been under a regular ART 
when infected HIV 2 years ago. After onset of SARS-
CoV-2 infection, he only presented a short-term fever and 
mild cough, and no secondary infection or exacerbation 
occurred after admission in hospital. The nucleic acid test 
revealed negative infection after a combination of lopinavir 
and ritonavir antiviral treatment, and chest CT scan 
showed absorption of pulmonary inflammatory exudation 
and minor presence of fibrotic lesions. Some scholars 
speculate that patients with HIV may be at decreased risk 
for complications of COVID-19 because their defective 
cellular immunity may reduce the possibility of the 
cytokine dysregulation that is associated with severe cases 
of COVID-19 (8-10). Previous literature simultaneously 
provides some evidence that HIV infection is associated 
with a milder course of severe acute respiratory syndrome 
(SARS) caused by SARS-CoV-1 and that HIV antiretroviral 
medications may reduce mortality and adverse prognosis 
from SARS (11).

Some studies also have shown that the community-
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acquired pneumonia caused a mortality of 6% to 15% in 
HIV-infected people, which was, however, largely decreased 
in HIV-infected patients under strict ART control, 
comparable to that among HIV-negative individuals (12). 
In addition, a regular ART can reduce the incidence of 
opportunistic infections and significantly reduce HIV-
related death, including death from respiratory infections 
(13,14). Combined with the positive treatment outcome 
of this COVID-19 patient under a regular ART for HIV, 
we speculate that the anti-HIV drugs have an inhibitory 
or weakening effect on SARS-CoV-2 virus at the early 
stage of infection, thereby delaying or inhibiting the 
disease progress. On the other hand, this patient was 
young (24 years old), maintained a normal level of CD4+ 
T lymphocytes, and the absolute numbers of lymphocytes 
did not decrease during the disease course, indicating that 
the patient was at the early stage of asymptomatic HIV 
infection, having a relatively normal or a compensatory 
level of immune function as compared to the severely ill 
patients with COVID-19 or the advanced-stage AIDS 
patients, which may contribute to the milder symptoms of 
this patient (4,15). Interestingly, no toxic side effects were 
observed during the lopinavir/ritonavir antiviral treatment, 
which may be due to the tolerance to lopinavir/ritonavir 
after long-term ART. 

In conclusion, regular ART is of great importance for 
HIV-infected persons who unfortunately infected with 
COVID-19, which may help reduce clinical symptoms and 
improve prognosis. 
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