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ABSTRACT

Tuberculosis (TB) is a common opportunistic infection in human immunodeficiency virus 
(HIV)-infected patients. Patients with multidrug-resistant (MDR)-TB have poor outcomes. 
This study aimed to determine the prevalence of MDR-TB in HIV/TB co-infected patients in 
the Korea. We reviewed the medical records of HIV/TB co-infected patients at two university 
hospitals between January 1998 and December 2020. During the study period, a total of 
87 HIV/TB co-infected patients were identified, and drug susceptibility test results were 
available for 44 of them. The prevalence of MDR-TB in the study population was 15.9% (7/44, 
95% confidence interval, 5.1 - 26.7).
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Tuberculosis (TB) is the most common opportunistic infection in human immunodeficiency 
virus (HIV)-infected patients in the Korea [1, 2]. However, the incidence of HIV/TB co-
infection has decreased after the introduction of antiretroviral therapy. The incidence of TB 
in HIV-infected patients was 9.6 cases/100 person-year (PY) [95% confidence interval (CI), 
6.0 - 14.5 cases per 100 PY] between 1988 and 1997 and 1.19 cases/100 PY (95% CI, 0.91 - 
1.47 cases per 100 PY) between 1998 and 2010 [3]. Among HIV-infected patients, those with 
multidrug-resistant (MDR)-TB are more likely to die and less likely to be cured or undergo 
complete treatment compared to those with non-MDR-TB [4]. The prevalence of MDR-TB 
varied from 11.1% to 32.7% in HIV/TB co-infected patients in the Korea [5, 6]. However, 
limited data are available on MDR-TB in HIV/TB co-infected patients, with the estimated 
prevalence of MDR-TB in this patient population varying considerably across studies. The 
present study aimed to investigate the prevalence of MDR-TB in HIV/TB co-infected patients 
in the Korea.

This descriptive retrospective study was conducted at the Seoul National University Hospital 
and Boramae Medical Center. The medical records of HIV/TB co-infected patients between 
January 1998 and December 2020 were reviewed. Only patients with culture-proven TB and 
available drug susceptibility test (DST) results were included. We used the World Health 
Organization definitions of MDR-TB and extensively drug-resistant (XDR)-TB [7]. MDR-TB 
was defined as resistance to both rifampin and isoniazid. XDR-TB was defined as MDR-TB 
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along with resistance to any fluoroquinolone and at least one of three injectable second-
line drugs (amikacin, kanamycin or capreomycin). DSTs were performed via the absolute 
concentration method using Lowenstein–Jensen agar medium prepared by the Korean 
Institute of Tuberculosis. Demographic data including age, sex, history of previous TB, 
and the presence of other acquired immunodeficiency syndrome (AIDS)-defining clinical 
illnesses were collected. Clinical data including TB lesion (pulmonary TB, extrapulmonary 
TB, and pulmonary plus extrapulmonary TB), CD4 cell count, and HIV viral load at the time 
of HIV diagnosis were collected. Moreover, data on CD4 cell count and HIV viral load at the 
time of HIV/TB co-infection diagnosis were collected and were defined as data collected 
within 4 weeks of TB diagnosis. Student t-test or Mann–Whitney U test was used to compare 
quantitative variables, and chi-square test or Fisher’s exact test was used to compare 
categorical variables. P-values <0.05 were considered statistically significant. All statistical 
analyses were performed using IBM SPSS for Windows (version 26.0; SPSS Inc., Chicago, IL, 
USA). The study was approved by the Seoul National University Hospital Institutional Review 
Board (No. H-2103-204-1208).

In total, 87 HIV/TB co-infected patients were identified between January 1998 and December 
2020. Of these 87 patients diagnosed with culture-proven TB, DST results were available for 
44 patients. The prevalence of resistance to isoniazid and rifampin was 20.5% (9/44, 95% CI, 
8.5 - 32.4) and 15.9% (7/44, 95% CI, 5.1 - 26.7), respectively, and that of MDR-TB and XDR-TB 
was 15.9% (7/44, 95% CI, 5.1 - 26.7) and 0% (0/44, 95% CI, 0.0 - 0.0), respectively. All cases 
of rifampin-resistant TB and 7 cases of isoniazid-resistant TB were MDR-TB, and 2 cases of 
isoniazid-resistant TB were isoniazid-monoresistant TB.

The demographic and clinical characteristics of the MDR-TB and non-MDR-TB groups are listed 
in Table 1. The mean age of the 44 patients was 46.9 ± 12.8 years, and 41 (93.2%) of them were 
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Table 1. Demographic and clinical characteristics of HIV/tuberculosis co-infected patients
Variables Total (n = 44) MDR-TB (n = 7) Non-MDR-TB (n = 37) P-value
Age, mean (± SD) 46.9 (± 12.8) 45.0 (± 10.1) 47.2 (± 13.3) 0.675
Male (%) 41 (93.2) 5 (71.4) 36 (97.3) 0.061
BMI, mean (± SD) 20.9 (± 4.66) 23.4 (± 2.54) 20.5 (± 4.81) 0.195
Transmission route

Homosexual 14 (31.8) 3 (42.9) 11 (29.7) 0.092
Heterosexual 7 (15.9) 3 (42.9) 4 (10.8)
Transfusion 0 (0) 0 (0) 0 (0)
Unknown 22 (50.0) 1 (14.3) 21 (56.8)
Others 1 (2.3) 0 (0) 1 (2.7)
Initial CD4 cell count (cells/mm3), median (IQR) 73 (29 - 298) 38 (26 - 380) 74 (29 - 295) 0.749
Initial HIV viral load (×103 copies/mL), median (IQR) 140 (36 - 310) 142 (17 - 202) 139 (36 - 482) 0.332
CD4 cell counts at TB diagnosis (cells/mm3), median (IQR) 74 (28 - 176) 38 (26 - 200) 74 (30 - 176) 0.715
HIV viral load at TB diagnosis (×103 copies/mL), median (IQR) 78 (0 - 190) 105 (1 - 192) 69 (0 - 203) 0.437

Anti-retroviral therapy history
Naïve 23 (52.3) 3 (42.9) 20 (54.1) 0.639
Ex, not ongoing 2 (4.5) 0 (0) 2 (5.4)
Current 19 (43.2) 4 (57.1) 15 (40.5)

TB lesion
Pulmonary 16 (36.4) 3 (42.9) 13 (35.1) 0.329
Extrapulmonary 6 (13.6) 2 (28.6) 4 (10.8)
Pulmonary + extrapulmonary 22 (50.0) 2 (29.6) 20 (54.1)
Other AIDS-defining diseases 10 (22.7) 1 (14.3) 9 (24.3) 1.000
In-hospital mortality 2 (4.5) 1 (14.3) 1 (2.7) 0.296

HIV, human immunodeficiency virus; MDR-TB, multidrug resistant-tuberculosis; SD, standard deviation; BMI, body mass index; IQR, interquartile range; AIDS, 
acquired immunodeficiency syndrome.



male. The proportion of pulmonary, extrapulmonary, and pulmonary plus extrapulmonary 
TB was 36.4% (16/44), 13.6% (6/44), and 50.0% (22/44), respectively. The median CD4 cell 
count and median HIV viral load within 4 weeks of TB diagnosis were 74 (28 - 176) cells/mm3 
and 78 (0 - 190) × 103 copies/mL, respectively. Homosexual transmission route was 42.9% 
(3/7) in the MDR-TB group and 29.7% (11/37) in the non-MDR-TB group. In-hospital mortality 
was 14.3% (1/7) in the MDR-TB group and 2.7% (1/37) in the non-MDR-TB group. The clinical 
characteristics of HIV/MDR-TB co-infected patients are described in Table 2.

Few studies have investigated the prevalence of MDR-TB in HIV/TB co-infected patients in 
the Korea. The present study results show that this prevalence was 15.9% (7/44) during the 
study period. The prevalence was not significantly changed during the study period (18.2% 
during 1998 - 2009, 13.6% during 2010 - 2020). In 2019, the prevalence of MDR-TB among 
patients with newly diagnosed TB was 2.4% in the Korea. Furthermore, the prevalence of 
MDR-TB in HIV/TB co-infected patients is higher than that in the general population in 
the Korea (approximately 3 - 6%) [8, 9]. Studies have reported varying results regarding 
the prevalence of MDR-TB among HIV/TB co-infected cases [5, 6]. One study reported that 
this prevalence was 32.7% (18/55) and that the median CD4 cell count at TB diagnosis was 
lower in the MDR-TB group than in the non-MDR-TB group (57 cells/mm3 vs. 121 cells/mm3) 
[6]. Another study reported that the prevalence of MDR-TB in the HIV group (11.1% [5/45]) 
and was not significantly different from that in the non-HIV group (8.2% [128/1,561]) [5]. 
Because the second study did not report the CD4 cell count, a clear comparison of the patient 
characteristics between the above two studies is not possible. Although a direct comparison 
of these results would be difficult, we presumed that the difference in the reported prevalence 
of MDR-TB between these two studies might be due to the difference in the study population. 
The median CD4 cell count at TB diagnosis in the present study population was lower than 
that reported in a previous study (74 cells/mm3 vs. 90 cells/mm3). Although AIDS-defining 
illnesses were reported to be more frequent in the MDR-TB group than in the non-MDR-
TB group in a previous study, we did not observe any significant between-group difference 
regarding this in our study. Moreover, there was no significant between-group difference 
regarding CD4 cell count. The risk of treatment failure is higher in patients with MDR-TB 
than in those with non-MDR-TB, and this effect is more prominent in HIV-infected patients 
[10, 11]. Prompt initiation of appropriate anti-TB drugs is essential for treating HIV/TB co-
infection. Therefore, DSTs must be performed to identify MDR-TB in HIV-infected patients 
with positive culture results for Mycobacterium tuberculosis. In the present study population, 
DST was performed in only 50.6% (44/87) of HIV/TB co-infected patients. Thus, further 
efforts are required to conduct DSTs in HIV/TB co-infected patients for initiating appropriate 
anti-TB drugs.
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Table 2. Demographic and clinical characteristics of HIV/MDR-TB co-infected patients
Cases Sex / Age BMI Transmission 

route
Initial CD4 
cell count  

(cells/mm3)

Initial viral 
load (×103 

copies/mL)

CD4 cell count 
at TB diagnosis 

(cells/mm3)

Viral load at TB 
diagnosis  

(×103 copies/mL)

Anti-retroviral 
therapy history

TB lesion Other AIDS-
defining 
diseases

Case 1 Male/45 - Heterosexual 30 191,914 30 191,914 Current Extrapulmonary No
Case 2 Female/42 - Heterosexual 200 141,906 200 156,000 Naïve Pulmonary + 

Extrapulmonary
No

Case 3 Female/66 22.65 Heterosexual 380 202,000 99 1,370 Current Pulmonary + 
Extrapulmonary

No

Case 4 Male/45 22.68 Homosexual 19 105,000 19 105,000 Naïve Pulmonary No
Case 5 Male/39 22.26 Homosexual 38 236,886 38 236,886 Naïve Extrapulmonary No
Case 6 Male/44 21.66 Unknown 720 5,949 1,000 0 Current Pulmonary No
Case 7 Male/34 27.91 Homosexual 26 16,647 26 16,647 Current Pulmonary Yes
HIV, human immunodeficiency virus; MDR-TB, multidrug resistant-tuberculosis; BMI, body mass index; AIDS, acquired immunodeficiency syndrome.



This study has several limitations. First, DST results for M. tuberculosis were available for only 
50.6% (44/87) of the investigated patients. Second, only seven patients were identified as 
having MDR-TB, and it is difficult to determine the risk factors for MDR-TB in HIV/TB co-
infected patients. Further studies with a larger prospective cohort are needed to determine 
these risk factors.

In conclusion, we showed that the prevalence of MDR-TB in the HIV/TB co-infected patients 
was 15.9%, which is higher than that in the general population in the Korea. Considering 
the poor outcome of MDR-TB in HIV-infected patients, we recommend that DSTs should be 
performed early in HIV/TB co-infected patients to promptly initiate appropriate anti-TB drugs.
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