
C A S E  R E P O RT

HIV-Associated Mycobacterium Avium Complex, 
Oral Candida, and SARS-CoV-2 Co-Infection: 
A Rare Case Report
Xue Ding1, Xiuxia Ma2, Yanyan Xu3, Liran Xu 4

1Department of Medical Department, The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, People’s Republic of China; 
2Department of AIDS Clinical Research Center, The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, People’s Republic 
of China; 3Department of General Practice, The Hospital of Zhengzhou First People’s Hospital, Zhengzhou, People’s Republic of China; 4Department 
of The First Clinical Medical College, Henan University of Chinese Medicine, Zhengzhou, People’s Republic of China

Correspondence: Liran Xu, Department of The First Clinical Medical College, Henan University of Chinese Medicine, Zhengzhou, People’s Republic 
of China, Email xuliran@hactcm.edu.cn 

Background: Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has 
spread rapidly to become a global pandemic. Opportunistic infections (OIs) are common in patients with acquired immunodeficiency 
syndrome (AIDS). Mycobacterium avium complex (MAC) and oral candidiasis (OC) are frequently responsible for such infections. 
Here, we describe a patient with a recent history of COVID-19 who was also diagnosed with human immunodeficiency virus (HIV), 
MAC, and OC.
Case Presentation: The patient was a 23-year-old woman with a past medical history of HIV infection who was diagnosed with 
SARS-CoV-2 infection 6 days prior to her referral to hospital. Her chief complaints were chest distress and continuous fever with 
a background of a 5-month history of anemia and tuberculosis (TB). Chest X-ray showed bilateral parenchymal infiltrates 
suspicious for COVID-19. She was treated with oxygen, empiric antibacterial and antiretroviral therapy. Further workup showed 
MAC and OC infection. She was started on ethambutol, rifampin and antifungal treatment for influenzas and her symptoms 
resolved in 8 weeks. Follow-up chest computed tomography scanning showed that the lung lesions disappeared within a short 
period of time.
Conclusion: A thorough history and clinical examination are vital to arriving at the correct diagnosis or diagnoses. With the 
COVID-19 pandemic, clinicians caring for immunosuppressed patients need to remain vigilant of the simultaneous presence of OIs. 
This report highlights the importance of the treatment and prevention of OIs in HIV-infected persons, which may reduce adverse 
consequences after infection with SARS-CoV-2.
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Background
An unprecedented public health emergency is unfolding worldwide with the coronavirus disease 2019 (COVID-19) 
pandemic.1 After COVID-19 emerged, concern was voiced regarding its impact on people living with HIV.2 Some of the 
factors that increase susceptibility to human immunodeficiency virus (HIV) are also relevant for severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the virus that causes COVID-19.3,4 Certain comorbidities were stronger drivers 
of COVID-19 outcomes and were associated with an increased risk of death.5

Opportunistic infections (OIs) are a leading cause of mortality in patients with acquired immunodeficiency syndrome 
(AIDS). Worldwide, tuberculosis (TB) is the predominant cause of death from an infectious disease, causing more deaths 
than HIV/AIDS. However, the HIV pandemic has worsened the situation not only by leading to the resurgence of TB but 
also by suppressing the host immune system, which provides an opportunity for infection by non-TB mycobacteria 
(NTM).6
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The most common NTM species that causes disseminated infections in patients with HIV/AIDS is Mycobacterium 
avium complex (MAC). HIV patients with disseminated MAC infection are at high risk of developing complications and 
have a higher mortality risk, thus necessitating more active clinical management.7 M. avium is one of the main causes of 
NTM infection-associated morbidity and mortality in HIV/AIDS patients.8 MAC infections have clinical symptoms 
similar to active TB infections and are therefore easily mistaken for TB.

Candidiasis are commensal fungi of the oral mucosa often found in immunocompromised patients and are potential 
pathogens that can cause an OI. In HIV-1 and TB co-infected patients, oral candidiasis (OC) is found with a prevalence 
of 35%, and in HIV-1 patients with OC, there is a 2.4 times higher odds of having TB.9

In this report, we retrospectively describe a 23-year-old woman who was diagnosed with HIV 17 years prior. This 
patient had concurrent SARS-CoV-2, MAC, and OC infections. We present the diagnosis and management of these 
infections that allowed the patient’s recovery.

Case Presentation
The patient was a 23-year-old woman who had been diagnosed with HIV 17 years prior and had since received standard 
antiretroviral therapy (ART). Notably, she had switched from first line to simplified dual regimen (abacavir-lamivudine-efavirenz 
to lamivudine-dolutegravir) due to adverse events. She was diagnosed with TB five months prior, when her sputum smear was 
positive for acid-fast bacilli and the sputum culture subsequently grew TB. She was treated with rifampin, isoniazid, ethambutol, 
and pyrazinamide. According to “Chinese Guidelines for HIV/AIDS Diagnosis and Treatment”,10 when she was diagnosed with 
SARS-CoV-2 infection, she was in the AIDS stage due to poor adherence to antiretroviral medications with an HIV load of <100 
viral copies/mL and a CD4+ T-cell count of 7 cells/µL.

On hospital day 1, the patient had a positive PCR test for SARS-CoV-2 in a hospital screening. She was referred to 
a local hospital with constitutional symptoms, including intermittent fever with chills. She had no cough or expectoration 
but was diagnosed with anemia and TB 5 months prior. There were no retrievable previous trends to compare.

On hospital day 6, the patient was transferred to the Southern Hospital of Zhengzhou First People’s Hospital. She had 
fever and chills, her temperature was 39.0°C at admission, and her SPO2 was 100% (without oxygen inhalation). She had 
density shadows in both lungs but had no respiratory distress and had normal oxygen saturation. The patient was found to 
have normochromic anemia with a hemoglobin level of 85 g/L. Additional blood test results are presented in Table 1. TB 
and COVID-19 were managed with azithromycin, moxifloxacin, isoniazid, rifabutin, and ethambutol, and ART was 

Table 1 Clinical Laboratory Results at Admission and Throughout the Clinical Course of Infection

Measure Reference Range Day 1 Day 6 Day 13 Day 27 Day35 Day 48 Day 60 Day 65

SARS-CoV-2 PCR N P P P N N P P N
White blood Cells,109/L 3.5–9.5 2.6 11.68 12.6 13.97 8.84 3.26 6.78 6.02

Red blood Cells,1012/L 4.3–5.8 2.58 2.39 3.53 3.17 2.79 2.69 2.67 2.6

Hemoglobin, g/L 130–174 85 64 99 94 86 86 91 90
Lymphocyte count,109/L 1.1–3.2 0.24 0.82 0.62 0.36 0.3 0.28 0.21 0.34

C-reactive protein, mg/L 0–10 73.44 60.3 87.6 76.7 148.3 97.9 140.3 30.4

Total protein, g/L 65–85 73.8 77.8 78.9 68.3 97.4 84.6
Glutamic pyruvic transaminase, U/L 9–50 26 35 20 15 10 19

Glutamic oxalacetic transaminase, U/L 15–40 40 59 19 24 13 24

Alkaline phosphatase, U/L 45–125 257 231 193 199 235 328
Gamma-glutamyl transpeptidase, U/L 10–60 72 68 87 61 73 160

Interleukin-2, pg/mL 0.08–5.71 22.9 12 45.5 7.1 9.4

Interleukin-6, pg/mL 1.18–5.3 190 120.8 211.2 56.7 114.7
Interleukin-10, pg/mL 0.19–4.91 8.5 7.6 24.7 48.6 48.6

Interleukin–r, pg/mL 0.16–7.42 51.1 45.4 15.6 12.6 6.2

CD4 T cell, /μL 550–1440 7 60 49 36 29 17
HIV viral load, copies/mL TND <100

Abbreviations: N, negative; P, positive; TND, target not detected.
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continued with lamivudine and dolutegravir. Anemia was treated by transfusion with suspended red blood cells. On 
hospital day 8, chest computed tomography (CT) scanning revealed substantial pulmonary lesions (Figure 1).

On hospital day 13, the patient reported fever (temperature of up to 38.8°C), but no cough, sputum cough, chest 
tightness, or shortness of breath. Laboratory tests results are presented in Table 1. A diagnosis of disseminated MAC 
infection was made by two sputum cultures positive for MAC. Co-infection is a high-risk factor for the progression of 
COVID-19 to severe and the patient was treated with BRII-196+BRII198 monoclonal antibody therapy. MAC was 
managed with moxifloxacin, azithromycin, rifabutin and ethambutol, sulfamethoxazole given orally this compound also 
helps to prevent pneumocystis pneumonia (PCP). Thymalfasin was given to improve immunity, low molecular weight 
heparin calcium was given as an anticoagulant therapy, and the other treatments described above were continued. On 
hospital day 16, the chest CT scan showed a thin ground-glass density shadow in both lungs, but it was slightly smaller 
than in previous scans (Figure 2). Laboratory tests showed C-reactive protein (CRP) of 87.6 mg/L. Azithromycin and 
moxifloxacin were added to the treatment protocol for anti-infection treatment, and amikacin was used as an anti-MAC 
treatment.

On hospital day 27, the patient had intermittent fever and pain in the left abdomen and the blood test results are 
presented in Table 1. Chest CT scanning was performed, which showed significant improvement of the pulmonary lesions 
(Figure 3). On hospital day 31, the patient received convalescent plasma therapy.

During days 35–48 of hospitalization, the patient had stable signs and did not have cough, fever, chest tightness, or 
shortness of breath. The treatments described above were continued.

Figure 1 CT scanning revealed substantial pulmonary lesions.

Figure 2 CT scan showed a thin ground-glass density shadow in both lungs, but it was slightly smaller than in previous scans.
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During days 49–54 of hospitalization, the patient had scattered leukoplakia on the oral mucosa and received 
fluconazole injection as an antifungal treatment and a sodium bicarbonate gargle. She received a nebulized inhalation 
of 2 mL of sterilized water and was administered a twice-daily injection of recombinant human interferon α. On 
hospital day 54, a throat swab was submitted for fungal culture and returned a positive result for Candida albicans 
infection. The above treatments were continued.

On days 65–67 of hospitalization, two sequential PCR tests for SARS-CoV-2 returned negative results. Three 
consecutive days of examination showed negative results. The patient was discharged in accordance with the 
“Diagnosis and Treatment Plan for New Coronavirus Infected Pneumonia (Trial Seventh Edition)”.11

Discussion
A thorough history-taking and examination, as well as the appropriate use of clinical tools, are crucial for identifying 
concomitant OIs in immunosuppressed patients.

A longer course of COVID-19 has been reported in the setting of co-infection with HIV, particularly with low CD4 
cell counts, low CD4+ levels and high levels of viral load influence the lethal progression of COVID-19.7,8,12 SARS-CoV 
-2 might damage lymphocytes, especially T lymphocytes, and the immune system was impaired during the period of 
disease.13 HIV-1 infection skewed the SARS-CoV-2 T cell response, HIV-1 mediated CD4+ T cell depletion associated 
with suboptimal T cell and humoral immune responses to SARS-CoV-2, and a decrease in the polyfunctional capacity of 
SARS CoV-2 specific CD4+ T cells was observed in COVID-19 patients.14 Our patient had multiple individual risk 
factors associated with prolonged viral shedding as well as a risk of severe SARS-CoV-2: advanced HIV with a low CD4 
count. This maybe the reasons that over two months of intense treatment her CD4+ T cell and total lymphocyte counts 
remained very low, and her immune system did not improve.

The probability of an OI increases as the CD4+ T cell count declines, especially at counts below 200 cells/µL.15 This 
patient had switched from first line to simplified dual regimen (abacavir-lamivudine-efavirenz to lamivudine- 
dolutegravir) due to adverse event. She was in the AIDS stage due to poor adherence to antiretroviral medications and 
virological failure, with an HIV load of <100 viral copies/mL and a CD4+ T cell count maintained at <100 cells/µL, 
which may have contributed to the incidence of OIs. MAC are seen more commonly in patients with CD4+ T cell counts 
of <50 cells/µL.16 The risk of developing MAC infection increases in the presence of other concurrent infections such as 
TB.17 In AIDS patients, MAC infections often present clinically as disseminated MAC, with several weeks of early 
symptoms, such as prolonged fever, fatigue, weight loss, abdominal pain, diarrhea, and hepatosplenomegaly. MAC 
diagnoses are often delayed due to the nonspecific presentation of MAC pulmonary disease and radiological findings that 

Figure 3 CT scanning showed significant improvement of the pulmonary lesions.

https://doi.org/10.2147/IDR.S390333                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2022:15 7040

Ding et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


overlap with other pulmonary diseases.18 Patients with risk factors and who meet the diagnostic criteria – which include 
clinical, radiological, and microbiological criteria - should be considered for treatment. In this case, disseminated MAC 
infection was diagnosed after two sputum MAC positive cultures over a period of two weeks, indicating that attention 
should be paid to the diagnosis. Oral candidiasis as a potential harbinger of T and B cell immunosuppression associated 
with viral infections and COVID-19 may be a risk factor for candidiasis.19 The practitioner should be aware of the 
importance of unexplained oral candidiasis associated with viral infections. PCP is a life-threatening opportunistic 
infection that can occur in immunodeficient individuals. The PCP mortality rate can reach 60% if the diagnosis is 
delayed.20 Early prevention reduces the incidence of PCP. In our case, PCP infection was prevented. This patient’s CD4+ 
T-cell count was below 200 cells/µL, and sulfamethoxazole was given orally to prevent PCP infection.

In terms of treatment, the use of monoclonal antibody therapy, ART, and broad-spectrum antibiotics is in line with recent 
literature for the treatment of COVID-19 in patients with impaired immune system functions. Neutralising monoclonal antibody 
therapies targeting SARS-CoV-2 accelerate reduction in viral loads and reduce the risk of disease progression for outpatient with 
mild COVID-19.14 Co-infection is a high-risk factor for the progression of COVID-19 to severe and the patient was treated with 
BRII196+BRII198 monoclonal antibody therapy. The only medication that has not been administered is steroids, which has an 
important reducing factor in lung injuries and was demonstrated to have better results regarding mortality rate in patients with 
moderate and severe COVID-19.21,22 However, at the time of the patient’s acquisition of severe immunosuppression and 
COVID-19, the main studies on the impact of steroids on COVID-19 mortality had not been published. Therefore, the patient 
did not receive steroids during hospitalization. Considering that our patient was diagnosed SARS-CoV-2 infection in a hospital 
screening, we speculated that in our patient, COVID-19 had existed for a long time before presentation.

Conclusion
There is a paucity of data on SARS-CoV-2 infection in people with HIV and low CD4 counts. Most studies have been 
retrospective cohort analyses of patients who are more likely to be virally suppressed and less likely to have CD4 counts 
of more than 200 cells per μL.9,23 In our cases illustrate that OIs is an important consideration in the presence of one in 
the setting of co-infection of advanced HIV disease and COVID-19. When treating immunocompromised individuals, 
some opportunistic infections, such as PCP, should be prevented in the presence of risk factors, these treatments may help 
reduce clinical symptoms and improve prognosis.
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