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Dear Editor,

Since December 2019, A new type of coronavirus pneumo-
nia (coronavirus disease 2019, COVID-19) has become
endemic in Wuhan, China. So far, COVID-19 has developed
into a global epidemic. The body’s immune system plays an
important role in the fight against COVID-19. Here, we
followed up the clinical data and treatment of two COVID-19
patients diagnosed with acquired immunodeficiency syn-
drome (AIDS), hoping to be helpful for the subsequent
diagnosis and treatment of patients with related diseases.
Patient 1, male, 24 years old, unmarried, lived in Hankou
Jiangan District, Wuhan City before the onset of the disease,
presented with fever symptoms up to 40 °C on February 8,
accompanied by fatigue, anorexia, dizziness, and apparent
chest tightness and shortness of breath after the exercise.
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Then he came to our hospital for treatment on the evening of
February 20, 2020. The CT scan indicated that double lungs
were compromised, suggesting the possibility of viral
pneumonia (Supplementary Table S1). He also tested posi-
tive for SARS-CoV-2 in his throat’s swab. Patient 1 was
admitted to the COVID-19 designated hospital on February
20, with no significant remission from previous treatment.
One day after admission (February 21), the patient developed
symptoms of sore throat and night sweats, suggesting pos-
sible secondary bacterial infections. CT scan on March 2
suggested an increase in double-lung lesions and a risk of
disease aggravation. Subsequently, patient 1 developed a
high fever during the night on March 3. One day later, on
March 4, tocilizumab injection (an IL-6 inhibitor) was star-
ted. The hospital began to treat patient 1 with antibiotics due
to his antiadoncus on March 8, suggesting nosocomial
infection. Because a variety of treatments did not work, three
CT scan results of the patient also showed no improvement,
the hospital began to consider the impact of immune-related
diseases. The blood routine and biochemical results sug-
gested a lymphocytic albumin decrease (Tables 1 and 2).
The patient was tested for HIV antibodies and obtain a
positive result, which was reported to the Wuhan Center for
Disease Control and Prevention for reexamination on March
12. The patient was transferred to a specialized hospital for
treatment on March 19, and subsequent reexamination con-
firmed HIV infection. Patient 1 underwent the SARS-CoV-2
antibody test on March 4 and tested positive for IgM and IgG
antibodies. However, when the patient was re-examined on
March 14, the result of the SARS-CoV-2 antibody test was
negative (Table 1). Meanwhile, the patient’s condition did
not improve (Fig. 1).
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Table 1 Laboratory findings of patient 1 co-infected with SARS-CoV-2 and HIV

Laboratory findings (Patient 1)

Detecting Item (Normal range) Feb8 Feb2l Feb26 Mar2 Mar3 Mar4 Mar7 Mar9 Marll Mar l4
White blood cell count (x10°/L) (3.50-9.50) ND 6.3 5.0 ND 6.9 ND 43 ND ND 7.8
Neutrophil count (x 10%/L) (1.80-6.30) ND 4.47 2.98 ND 4.70 ND 2.78 ND ND 542
Lymphocyte count (x 10°/L) (1.10-3.20) ND 1.08 1.16 ND 1.20 ND 0.70 ND ND 1.31
C-reactive protein (mg/L) (0.00-5.00) ND 39.71 ND ND ND ND 1.56 ND ND 0.29
Red blood cell count (x10'%/L) (4.3-5.8) ND 4.07 3.98 ND 3.77 ND 4.01 ND ND 4.02
Urea (mmol/L) (1.8-7.3) ND 1.97 1.55 ND ND ND 1.95 ND 2.94 3.61
Creatinine (pmol/L) (44-97) ND 70.7 59.2 ND ND ND 63.0 ND 74.3 31.7
Uric acid (mmol/L) (3.1-8) ND 217 164 ND ND ND 230 ND 285 231
IL-6 (pg/mL) (< 7) ND ND ND 30.54 ND ND ND 688.40 ND 521
SARS-CoV-2 IgM (< 10) ND ND ND ND ND 30.12 ND ND ND 0.96
SARS-CoV-2 IgG (< 10) ND ND ND ND ND 63.52 ND ND ND 3.87
SARS-CoV-2 nucleic acid test + ND ND ND ND ND ND ND ND ND
Co-infection detection

HIV(0-1) ND ND ND ND ND ND ND ND 69.63 ND
Syphilis(0-1) ND ND ND ND ND ND ND ND 8.74 ND
Hepatitis B ND ND ND ND ND ND ND ND - ND
Hepatitis C ND ND ND ND ND ND ND ND - ND

Notes: ND, no data; +, positive; —, negative

Table 2 Leukocyte differential count and Lymphocyte subpopulation

Detecting Item (Normal range) Result (%)

Leukocyte differential count (Parient 1)

Lymphocyte count (20%—40%) 13.1
Monocyte count (3%—8%) 7.2
Granulocyte count (50%—70%) 79.6
CD3" (59%-85%) 77.6
CD3"CD4" (Male, 29%-57%) 1.0

CD3*CD8™" (11%-38%) 72.7
CD3TCD4/CD37CD8™ (0.9-3.6) 0.01
CD3CDI19% (6.4%—23%) 12.9
CD3 (CD161/CD56™) (5.6%—31%) 4.7

Patient 2, male, 37 years old, unmarried, lived in
Wuchang District, Wuhan City before onset of the disease,
developed fever without any cause in early January, when
chest pain was intermittent. CT scan results in early
February indicated lesions in bilateral lungs (Supplemen-
tary Table S1), but the result of the SARS-CoV-2 nucleic
acid test was negative. Patient 2 was severely ill and
admitted on February 11, with significant wheezing
symptoms. Low-dose hormonal anti-inflammatory therapy
began on February 14 and continued until patient 2 became
relieved on February 18. Patient 2 was also treated with
antiviral, anti-infective, and other symptomatic treatments.
However, the patient’s condition deteriorated again on
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February 20, and the nucleic acid test results were single
positive for COVID-19 SARS-CoV-2. After that, three
more SARS-CoV-2 nucleic acid test results were negative.
The patient was treated with tocilizumab injection on
March 5 due to his critical condition. However, two SARS-
CoV-2 antibody tests of patient 2 obtained negative results
on March 5 and 6. The patient was tested for HIV anti-
bodies on March 7 and 8, respectively, and the results were
both positive (Table 3). After that, the test results were
reported to the Wuhan Center for Disease Control and
Prevention for review, the final reexamination result is still
positive. On March 8, the patient was transferred to a
specialized hospital for further treatment.

We report the early clinical treatment of two
COVID-19 patients diagnosed with AIDS. Both patients
showed typical symptoms of SARS-CoV-2 infection
throughout the disease, such as fever, chest tightness,
and shortness of breath. CT scans of both patients can be
used as imaging evidence for COVID-19 infection.
Meanwhile, CT scans of both patients during treatment
showed disease deterioration.

The laboratory test of SARS-CoV-2 mainly consists of
SARS-CoV-2 virus nucleic acid test and serological test.
Specific antibodies are generally produced 3—5 days after the
onset of COVID-19. An increased IgM antibody indicates
recent acute infection, while an increased IgG antibody
indicates a previous infection. In this study, we found
unnormal changes of viral nucleic acid and antibodies in two
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Fig. 1 The clinical courses of two cases co-infected with SARS-CoV-2 and HIV.

patients. For patient 1, at the beginning of the illness, the viral
nucleic acid test result was positive, and the viral antibody
test result was also positive. However, while the patient’s
condition worsened, which led to his transfer, the viral
antibody test result became negative. Compared with patient
1, patient 2 was in a more severe condition. Several SARS-
CoV-2 nucleic acid tests were performed while the patient
was in the hospital. Curiously, except for a single positive
SARS-CoV-2 nucleic acid test result on February 20, other
test results on February 25, February 29, and March 3 were
all negative. Both patients were diagnosed with AIDS and
developed nosocomial infections and poor treatment
response. We assumed that HIV infection had damaged their
immune systems; this could also explain why the patient
tested negative for SARS-CoV-2 antibodies in the late stages
of treatment when the disease became worse. The destruction
of the immune system by HIV may have affected the normal
humoral immune process. Meanwhile, considering the latent
period of HIV is usually quite long, 8-9 years, on average,
we suspect that co-infection with SARS-CoV-2 may
increase the pathogenicity of both and lead to the destruction
of the immune system. The patient’s symptoms seemed to
ease in the early stages of treatment, but as AIDS progressed,
the immune system was destroyed, making COVID-19
condition worse and the treatment less effective. It is also
worth noting that the patient was admitted to a designated
hospital for COVID-19 treatment, where an IL-6 inhibitor
(tocilizumab injection) was used to relieve severe inflam-
mation. SARS-CoV-2 infected patients may develop an
uncontrolled immune response known as a cytokine storm,

which leads to the massive production of proinflammatory
cytokines and other inflammatory proteins, such as IL-6,
TNF-a, and GM-CSF, causing severe lung tissue damage,
respiratory failure, and even death (Vaninov 2020; Mehta
et al. 2020). Interleukin 6 (IL-6) is a type of cytokine pro-
duced by activated T cells and fibroblasts. It turns the pre-
cursor of B cells into antibody-producing cells. Synergizing
with colony-stimulating factor, it can promote the growth
and differentiation of original bone marrow-derived cells
and enhance the lysis function of natural killer cells (Smits
et al. 2011; Tanaka et al. 2014). IL-6 appears to be a sig-
nificant contributor to coronavirus-mediated respiratory
failure (Herold et al. 2020; Liu et al. 2020). In this study, both
severely ill patients presented with abnormally high levels of
IL-6. The patient 1 began treatment with tocilizumab on
March 4. The data indicated that the patient’s symptoms
were relieved, and there was no fever after 3 days of treat-
ment with tocilizaumab. The clinical manifestations of patient
1 after the administration of IL-6 inhibitors indicated that
IL-6 could be a key target for inhibiting COVID-19 inflam-
mation. Although the patient’s condition deteriorated again
later, we suspect that this was related to the destruction of the
immune system in patient 1 with AIDS. Patient 2 was also
treated with tocilizumab on March 5. Because 1 day after the
start of the medication, the patient was transferred to a spe-
cialized hospital for further treatment, the treatment effect
still needs to be evaluated by the following study. In general,
the blocking of the IL-6 receptor with tocilizumab has a
particular effect on the treatment of COVID-19 patients with
severe disease, but it may have little effect on patients with
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Table 3 Laboratory findings of patient 2 co-infected with SARS-CoV-2 and HIV

Laboratory findings (Patient 2)

Detecting Item (Normal range) Feb Feb Feb Feb Feb Feb Feb Mar Mar Mar Mar Mar6
11 16 20 22 25 26 29 1 2 3 5
White blood cell count (x 10°/L) 4.2 32 4.6 38 ND 4.6 4.8 33 ND ND ND ND
(3.50-9.50)
Neutrophil count (x 10%/L) 197 218 3.16 238 ND 270 280 223 ND ND ND ND
(1.80-6.30)
Lymphocyte count (x 10°/L) (1.10-3.20) 1.55 0.60 091 0.84 ND 1.30 134 056 ND ND ND ND
C-reactive protein (mg/L) (0.00-5.00) 96.51 4270 26.06 11.14 ND 6.89  6.78 1165 ND ND ND ND
Red blood cell count (x10'%/L) (4.3-5.8) 4.99  4.85 528 467 ND 506 504 452 ND ND ND ND
Urea (mmol/L) (1.8-7.3) 6.21 ND 4.63 6.00 ND ND 491 356 ND ND ND ND
Creatinine (umol/L) (44-97) 92.0 ND 64.6 71.7 ND ND 64.4 63.2 ND ND ND ND
Uric acid (mmol/L) (3.1-8) 286 ND 236 292 ND ND 321 299 ND ND ND ND
IL-6 (pg/mL) (< 7) ND ND ND ND ND ND ND ND 987 ND ND 141.40
SARS-CoV-2 IgM (< 10) ND ND ND ND ND ND ND ND ND ND 079 0386
SARS-CoV-2 1gG (< 10) ND ND ND ND ND ND ND ND ND ND 0.63 0.57
SARS-CoV-2 nucleic acid test - ND +" ND - ND - ND ND - ND ND
Co-infection detection
HIV (0-1) ND ND ND ND ND ND ND ND ND ND ND 3583
Syphilis (0-1) ND ND ND ND ND ND ND ND ND ND ND 11.67
Hepatitis B ND ND ND ND ND ND ND ND — ND ND ND
Hepatitis C ND ND ND ND ND ND ND ND — ND ND ND

Notes: ND, no data; +%*, single positive; -, negative

autoimmune diseases, which should be considered compre-
hensively in clinical practice.

COVID-19 patients with immunodeficiency disease may
cause more severe illness and poor treatment response due to
the destruction of the immune system. However, the current
screening work for patients with immunological diseases is
still not very adequate; the therapeutic effect for an
immunocompromised patient without the corresponding tar-
geted treatment may not be evident (Castro and Gourley
2010). Therefore, we suggest that patients with COVID-19
should be tested for immune diseases to achieve targeted
treatment.
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