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Letter to the Editor 

A Retrospective Study of Culture-confirmed 
Mycobacterial Infection among Hospitalized 
HIV-infected Patients in Beijing, China* 

ZHAO Xiu Ying1,&,#, ZENG Zhao Ying2,&, HUA Wen Hao3,&, YU Yan Hua4, GUO Cai Ping4, 

ZHAO Xiu Qin5, DONG Hai Yan5, LIU Jie5, and WAN Kang Lin5,# 

A retrospective analysis was performed in two 
major HIV/AIDS referral hospitals in Beijing to 
evaluate the prevalence of Mycobacterium 
tuberculosis (MTB) and non-tuberculous 
mycobacterial (NTM) infections in HIV-infected 
patients. A total of 627 patients’ data were 
reviewed, and 102 (16.3%) patients were diagnosed 
with culture-confirmed mycobacterial infection, 
including 84 with MTB, 16 with NTM, and 2 with 
both MTB and NTM. The most frequent clinical 
complication by mycobacterial infection was 
pulmonary infection (48/102, 47.1%). The overall 
rates of multidrug-resistant TB (MDR-TB) and 
extensively drug-resistant TB (XDR-TB) were  
11.9% and 3.4%, respectively. This study underlines 
the urgent need to intensify screening for 
mycobacteria coinfection with HIV and to prevent 
the spread of drug-resistant TB among HIV-infected 
patients. 

Tuberculosis (TB) ranks as the second leading 
cause of death from an infectious disease worldwide, 
after the human immunodeficiency virus (HIV). 
Mycobacterium tuberculosis (MTB) is a very common 
opportunistic pathogen in HIV-infected patients, 
while non-tuberculous mycobacteria (NTM) are 
reported with increasing frequency in cases of 
acquired immunodeficiency syndrome (AIDS). 
Drug-resistant TB is a threat to global TB control and 
a major public health concern in many countries[1]. 
To date, the prevalence of TB, multiple 
drug-resistant (MDR)-TB, and extensively 
drug-resistant TB (XDR-TB) and treatment outcomes 
in the population with HIV and TB coinfection have 

not been systematically investigated. This knowledge 
gap has delayed TB/HIV control efforts in China. 

Although acid-fast staining is the fastest and 
simplest bacteriological diagnostic procedure, its 
sensitivity and specificity are limited. In recent years, 
the fast liquid culture system had become globally 
available. Compared with traditional 
Löwenstein-Jensen’s (L-J) medium, this liquid culture 
system can shorten the recovery time of 
mycobacteria to approximately 8-13 days. Since 
2008, two major HIV/AIDS referral hospitals in 
Beijing have been equipped with the BACTEC MGIT 
960 and BACTEC 9120 mycobacteria detection 
systems (Becton Dickinson, Sparks, MD, USA), 
combined with renewed clinical processes to 
improve the identification of TB. The two BACTEC 
systems are fully automated and utilized 
fluorescence combined with an oxygen sensor to 
detect the growth of mycobacteria in culture. In this 
setting, we undertook a retrospective study to 
estimate the prevalence of mycobacterial infection 
based on laboratory evidence and to further analyze 
the prevalence of MDR/XDR-TB infection in 
HIV-infected patients. 

In this retrospective study, we reviewed the 
clinical and laboratory results of hospitalized 
HIV-infected patients at two HIV/AIDS referral 
hospitals in Beijing (You’an Hospital and Di’tan 
Hospital) between January 2009 and December 2012. 
Each hospitalized HIV-infected patient was screened 
for mycobacterial infection. Serial sputum sample 
collection on consecutive days and at least one 
blood sample were required from each HIV inpatient. 
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Other types of clinical samples (pleural fluid, 
abdominal fluid, feces, cerebrospinal fluid, etc.) from 
suspected infection sites were also obtained for 
mycobacterial cultures. Multi-locus PCR was used to 
differentiate NTM from MTB. Drug susceptibility 
testing (DST) of first-line (Isoniazid, Rifampin, 
Streptomycin, Ethambutol) and second-line TB drugs 
(Fluoroquinolones, Kanamycin, Capreomycin, 
Ethionamide) for MTB isolates was tested with 
proportional method by the National Reference 
Laboratory of Tuberculosis, Chinese Center for 
Disease Control and Prevention (CCDC). Data are 
presented as the median of quantitative variables. 
The χ2 test or Fisher’s exact test were used to 
analyze differences; results were considered 
statistically significant at P < 0.05. All statistical 
analyses were performed with statistical software 
(SPSS 16.0; SPSS; Chicago, IL). 

Between January 2009 and December 2012, 627 
non-repetitive HIV-positive patients were admitted 
to two HIV/AIDS referral hospitals and underwent 
Mycobacterium screening. The presence of HIV 
antibodies was detected by enzyme-linked 
immunosorbent assay and western blot. A total of 
102 patients met the criteria for bacteriologically 
confirmed mycobacterial infection, including 84 
cases of MTB (82.3%), 16 cases of NTM (15.7%), and 
2 cases (2.0%) of simultaneous infection by MTB and 
Mycobacterium avium (M. avium). Among the 18 
patients with NTM infection, 14 were infected with 
M. avium, 3 were infected with Mycobacterium 
kansasi (M. kansasi), and 1 was infected with 
Mycobacterium intracellulare (M. intracellulare). 

There were 48 cases (47.1%) reporting only 
pulmonary involvement and 16 cases (15.7%) 
reporting localized extrapulmonary involvement. 
Another 38 (37.3%) patients with positive blood 
cultures were defined with disseminated 
mycobacterium infection, either with or without 
pulmonary and/or extrapulmonary involvement. 
Among 16 cases with extrapulmonary involvement, 
the pleura was most often involved (5 cases), 

followed by the abdomen (3 cases), meninges (3 
cases), digestive tract (2 cases), lymph nodes (1 case), 
liver (1 case), and pericardium (1 case). 

Among the 38 patients with blood cultures 
testing positive for mycobacteria, MTB was the most 
prominent species, identified in 34 patients, 
followed by M. avium in 3 and M. intracellulare in 1. 
Of the 48 patients with pulmonary involvement, 36 
were identified with MTB infection, 8 with M. avium 
infection, 3 with M. kansasii infection, and 1 with 
both MTB and M. avium infection. Of the patients 
with extrapulmonary involvement, 14 were infected 
with MTB, 1 with M. avium, and 1 with both MTB 
and M. avium. No significant difference in clinical 
manifestation was found between mycobacterial 
species (Table 1). 

As for clinical symptoms, fever was reported in 
76 (74.5%) of the 102 mycobacterium cases, 
followed by weight loss (65, 63.7%), cough and 
expectoration (32, 31.4%), and night sweats (18, 
17.6%). In addition, of the 102 cases, there were 32 
(31.4%) with concomitant oral candidiasis, 17 (16.7%) 
with pneumocystis pneumonia, 9 (8.8%) with 
cryptococcosis, 6 (5.9%) with herpes zoster, 5 (4.9%) 
with cytomegalovirus, 4 (3.9%) with hepatitis C virus, 
and 3 (2.9%) with esophageal candidiasis coinfection. 
Elevated erythrocyte sedimentation rates (ESR > 20 
mm/h) were detected in 88 (86.3%) patients, 67 
(65.7%) patients had ESR > 50 mm/h, and 19 (19.0%) 
had ESR > 100 mm/h. 

CD4 cell counts were reviewed, and the results 
varied from 5 to 893 cells/μL [median: 57, 
interquartile range (IQR): 26-87]. Most patients (90, 
88.2%) had CD4 counts < 200 cells/μL during their 
initial presentation at the hospital, and 47 (46.1%) 
had CD4 counts < 50 cells/μL. These results evidence 
a correlation between low CD4 cell counts and 
mycobacterial infection. For the 38 patients with 
disseminated infection, CD4 counts ranged from 6 to 
631 cells/μL (median: 45, IQR: 25-87); for the 48 
patients with pulmonary involvement, the range was 
7 to 893 cells/μL (median: 56, IQR: 26-83); and for the 

Table 1. Mycobacteria Species in Different Clinical Mycobacteria Infection 

Clinical Feature Total  
No. (%) 

   Mycobacteria Species 

MTB MTB + M. avium M. avium M. kansasii M. intracellulare 

Disseminated 38 (37.3) 34 0 3 0 1 

Pulmonary 48 (47.1) 36 1 8 3 0 

Localized Extrapulmonary 16 (15.7) 14 1 1 0 0 

Total 102 (100.0) 84 2 12 3 1 

Note. MTB, Mycobacterium tuberculosis. 
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in our study were from northern China, geographical 
variation might account for the difference in NTM 
incidence. Studies indicated that the rate of NTM 
infection in the non-AIDS population varied from 
1.6% to 6.38%[6-7]. The high frequency of NTM 
among HIV-infected patients raises concerns about 
the accuracy of species identification prior to 
determination of the appropriate treatment. This 
study found relatively high rates of MDR-TB (11.9%) 
and XDR-TB (3.4%). We attribute this to the 
inappropriate and excessive use of first-line drugs 
and diagnostic delays. However, the extraction of 
drug-resistant data from only two hospitals in this 
report may limit the applicability of the DST results. 

In summary, considering the severity of HIV/TB 
coinfection in China, proper strategies should be   
in place to assist in the diagnosis and prevention of 

Table 3. Demographic and Clinical Characteristics 
Mycobacteria Infected Patients 

Characteristics  No. (%) 

Total  102 (100.0) 
Sex  

Male  88 (86.3) 

Female 14 (13.7) 

Age range (years)  

0-14 1 (1.0) 

15-25  12 (11.8) 

26-35  32 (31.4) 

36-45  35 (34.3) 

> 45  22 (21.5) 

Transmission route  

Homosexual intercourse  40 (39.2) 

Commercial plasma donation 26 (25.5) 

Contaminated blood transfusion 13 (12.7) 

Heterosexual intercourse  8 (7.8) 

Injection drug use 4 (3.9) 

Vertical transmission  1 (1.0) 

Unknown routes  10 (9.8) 

Prior TB treatment history  23 (22.5) 

ART  31 (30.4) 

Note. Antiretooiral Therapy (AR). 

epidemic mycobacterial infections; moreover, it is 
necessary to raise awareness of MDR/XDR-TB in 
HIV-infected patients. 
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