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A B S T R A C T

Tuberculosis (TB) and human immunodeficiency virus (HIV) infection are leading causes of disease and

death in Vietnam, but TB/HIV disease trends and the profile of co-infected patients are poorly described.

Methods: We examined national TB and HIV notification data to provide a geographic overview and

describe relevant disease trends within Vietnam. We also compared the demographic and clinical

profiles of TB patients with and without HIV infection.

Results: During the past 10 years (2005–2014) cumulative HIV case numbers and deaths increased to

298,151 and 71,332 respectively, but access to antiretroviral therapy (ART) improved and new infections

and deaths declined. From 2011-2014 routine HIV testing of TB patients increased from 58.9% to 72.5%

and of all TB patients diagnosed with HIV in 2014, 2,803 (72.4%) received ART. The number of multidrug

resistant (MDR)-TB cases enrolled for treatment increased almost 3-fold (578 to 1,532) from 2011-2014.

The rate of HIV co-infection in MDR and non-MDR TB cases (51/1,532; 3.3% vs 3,774/100,555; 3.8%; OR

0.77, 95% CI 0.7–1.2) was similar in 2014.

Conclusions: The care of TB/HIV co-infected patients have shown sustained improvement in Vietnam.

Rising numbers of MDR-TB cases is a concern, but this is not ‘‘driven’’ by HIV co-infection.

� 2016 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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1. Introduction

Tuberculosis (TB) and human immunodeficiency virus (HIV)
infection present major global health challenges. Their mutually
detrimental effect has been well documented and is most evident in
Sub-Saharan Africa.1,2 Of all TB cases identified in 2014, 1.2 million
(12%) were co-infected with HIV and 0.4 million TB-related deaths
were reported in people living with HIV.3 Increasing rates of multi-
drug resistant (MDR)-TB and TB/HIV co-infection place a tremen-
dous strain on public health resources and complicate TB control
efforts.3 TB/HIV co-infection has not been considered a major driver
of the TB epidemic in the Asia-Pacific region, but a slowly increasing
proportion of TB/HIV co-infected patients has been documented,
despite recent reductions in TB case numbers.4,5
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In 2014, Vietnam was one of the high TB burden countries within
the Asia-Pacific region, ranking 11th among the 22 highest TB
burden countries in the world.3 TB is the second most common
infectious cause of death in Vietnam, after respiratory infections in
general, with 100,349 new and recurrent TB cases and 17,000 TB
deaths recorded in 2014.3 Vietnam has made significant progress in
its TB control efforts, achieving Millennium Developmental Goal
(MDG) targets for reductions in TB incidence, prevalence and
mortality well before the 2015 target date.6 However, rising
numbers of MDR-TB patients is a major concern; Vietnam is ranked
14th among the 27 highest MDR-TB burden countries in the world.3

The first case of HIV in Vietnam was detected in 1990.7 After an
initial delay in acknowledging and recognizing the full extent of the
problem, Vietnam has made significant efforts to address the HIV/
AIDS epidemic. Worryingly the HIV prevalence among high-risk
populations remains high in several cities and provinces, with
increasing rates of HIVinfection among men who have sex withmen.8

In addition, Vietnam is witnessing a change in HIV transmission
patterns with increasing numbers of heterosexually transmitted HIV
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cases.9,10 In recent years, enhanced provision of antiretroviral therapy
(ART) and isoniazid preventive therapy (IPT) helped to reduce the
number of TB/HIV co-infected patients in Vietnam,11 but despite
the progress made TB and HIV remain leading causes of disease and
death. Data from the HIV and TB control programmes have never
been combined to provide a comprehensive overview of the
problem, assess disease trends and describe the profile of TB/HIV
co-infected patients in Vietnam. In this report we examined
national TB and HIV notification data to provide a geographic
overview and describe recent disease trends within Vietnam.

2. Methods

The cumulative number of HIV-infected cases, number of
patients on ART and IPT, as well as the number of newly diagnosed
HIV-infections and deaths over a 10-year period (2005-2014) were
reviewed using HIV program data. In addition, we analysed routine
notification data collected by the national TB program in Vietnam
over a 4-year period (2011-2014). We assessed geographic
patterns of disease in 2014, by mapping the TB incidence, HIV
prevalence and total number of TB/HIV co-infected patients
notified in each province. We compared the profiles of TB patients
with and without HIV infection by combining more detailed HIV
and TB programmatic data from the 2011-2014 period. Descriptive
and comparative statistics was performed using Stata v.13 (Stata
Corporation, Texas, USA). Odds ratios and 95% confidence intervals
(CI) were calculated using Chi2 test and StatCalc function in Epi
Info 7 (wwwn.cdc.gov/epiinfo/).

3. Results

TB notification rates were highest in the Southern provinces of
Vietnam, especially in Ho Chi Minh City and the greater Mekong
River Delta where incidence rates exceeded 200/100,000 popula-
tion. TB rates were lowest in the Northern mountainous provinces
and central highland areas (<50/100,000 population). In contrast,
HIV prevalence rates were high in the Northern mountainous
provinces. The greatest absolute numbers of TB/HIV co-infected
patients were identified in and around the two biggest metropoli-
tan areas (Ho Chi Minh City and Ha Noi), with the Northeastern
coastal province of Quang Ninh also displaying high rates of TB, HIV
and TB/HIV co-infection. Figure 1 provides an overview of TB and
HIV notification rates in different provinces of Vietnam during
Figure 1. Provincial TB and HIV notification rates in Vietnam (2014
2014, together with the absolute number of TB/HIV co-infected
patients per province.

Figure 2 indicates the cumulative number of HIV-infected
patients over a 10-year period (2005-2014), together with the
number of patients receiving ART, the number of new HIV
infections and the number of HIV-related deaths occurring in
each year. At the end of 2014, cumulative HIV-infected cases and
HIV-related deaths were 298,151 and 71,332 respectively. Annual
HIV infections peaked in 2007 with 30,846 new cases and
decreased gradually to 11,680 cases in 2014. The annual number
of deaths attributed to HIV decreased from 7,885 to 2,146 over the
10-year period. ART coverage has been expanded and late ART
initiation (CD4 <100 cells/mm3) has been reduced from 63%
(2009) to 34.4% (2014). IPT has been made available to HIV-
infected patients in Vietnam from 2009. The cumulative number of
patients who received IPT increased from 320 in 2009 to 46,607 in
2014, accounting for 15.6% (46,607/298,151) of current HIV cases.

Vietnam National Tuberculosis Program data indicate that TB
case notifications changed little from 2011-2014, with 100,518
cases in 2011 and 102,087 cases in 2014. During that period, the
number of TB patients tested for HIV infection increased from
58.9% to 72.6% of recorded cases (Figure 3). With the increased
number of tests performed, the proportion of HIV-infected patients
among those tested declined from 8.0% in 2011 to 5.2% in
2014. Over the same time period the percentage of HIV-infected TB
patients receiving ART increased from 48.6% to 72.3% of cases.

Key characteristics of TB patients diagnosed between 2011-
2014, with and without HIV co-infection, are compared in
Table 1. Compared to HIV uninfected patients a higher percentage
of HIV co-infected TB cases were diagnosed with extra-pulmonary
TB [1,276 (28.7%) vs 12,628 (19.8%); Odds Ratio (OR) 1.6, 95%
Confidence Interval (CI) 1.5–1.7]; and less were sputum smear
positive [2,245 (50.4%) vs 38,581 (60.4%); OR 0.7 (95% CI 0.6 - 0.7)].
Among sputum smear-positive TB cases, more HIV co-infected
patients presented as retreatment cases than HIV-uninfected
patients, and less as new cases [1,773 (79.0%) vs 32,827 (85.1%); OR
0.7 (95% CI 0.6–0.7)]. Most retreatment occurred after TB
recurrence [7,090/8,853 (80.1%) of retreatment cases], which
was more common among HIV-infected patients, as were
retreatment after treatment failure and treatment interruption
(Table 1). Interestingly, among MDR-TB cases a higher percentage
of HIV co-infected patients presented as new cases [6 (15.0%) vs 30
(4.0%); OR 4.2 (95% CI 1.6–10.8)] compared to HIV-uninfected
patients, although case numbers were small.
), with absolute number of TB/HIV co-infected patients in care.
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Figure 2. Cumulative number of HIV-infected patients and antiretroviral therapy use in Vietnam, with number of new HIV infections and HIV-related deaths (2005–2014).
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Figure 3. Number of tuberculosis cases tested for HIV and receiving antiretroviral therapy in Vietnam (2011–2014).
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The average annual number of MDR-TB cases was 965,
representing 0.9% of all cases. The greatest number of MDR-TB
cases occurred among treatment failures (especially category
2 failures) and patients retreated for a second TB episode (TB
recurrence). The overall percentage of TB cases with MDR disease
was less among HIV co-infected patients (40/4,452; 0.9%) than
among HIV-uninfected patients [(743/63,868; 1.2%; OR 0.77; 95%
CI 0.6–1.1)]. Figure 4 summarizes the number of patients
diagnosed with MDR-TB and enrolled for treatment, which
increased from 578 cases in 2011 to 1,532 cases in 2014. Through-
out this period the number of HIV co-infected patients among
MDR-TB cases remained low, with only 51 (3.3%) MDR-TB/HIV
co-infected patients identified in 2014.

4. Discussion

With increased HIV testing during the study period, the
proportion of HIV-infected patients among those tested declined
from 8.0% in 2011 to 5.2% in 2014.3,6,12,13 This is lower than TB/HIV
co-infection rates in sub-Saharan Africa where rates in excess of
50% are reported, but similar to TB/HIV co-infection rates in India
(4%) and Cambodia (3%). Within other high TB burden countries in
Asia, TB/HIV co-infected rates in Indonesia (16%), Thailand (13%)
and Myanmar (11%) are higher, but lower in China (2%) and the
Philippines (<1%).3 However, HIV testing rates in these countries
are highly variable, with greatly reduced confidence in the TB/HIV
co-infection rates reported from countries with low testing rates.

Within Vietnam the highest TB/HIV co-infection rates were
found in the two big metropolitan areas, Ho Chi Minh City and Ha
Noi. Interestingly HIV/AIDS prevalence rates were high in the
remote Northern provinces, although TB/HIV co-infection rates
were relatively low. High HIV infection rates may be a legacy of
poverty among remote tribal groups, commercial sexual exploita-
tion and movement across the Chinese border,7,14,15 while
relatively low rates of TB/HIV co-infection rates may reflect lower
rates of HIV testing among TB patients and reduced access to TB
and HIV services.16 The Northeastern coastal province of Quang
Ninh reported high TB, HIV and TB/HIV co-infection rates, which



Table 1
Comparison of tuberculosis patients with and without HIV co-infection in Vietnam (2011–2014)

All HIV uninfected HIV co-infected HIV status unknown OR (95% CI)*

n (%) n (%) n (%) n (%)

All TB
Pulmonary TB sm+ 59 435 (58.2) 38 581 (60.4) 2 245 (50.4) 18 609 (55.0) 0.7 (0.6 - 0.7)

Pulmonary TB sm� 21 288 (20.8) 12 659 (19.8) 931 (20.9) 7 698 (22.7) 1.1 (1.0 - 1.2)

Extra-pulmonary TB 21 459 (21.0) 12 628 (19.8) 1 276 (28.7) 7 555 (22.3) 1.6 (1.5 - 1.7)

Total (N) 102 182 63 868 4 452 33 862

Pulmonary TB sm+
New 50 582 (85.1) 32 827 (85.1) 1 773 (79) 15 982 (85.9) 0.7 (0.6 - 0.7)

Retreatment after recurrence 7 090 (11.9) 4 630 (12.0) 343 (15.3) 2 117 (11.4) 1.3 (1.2 - 1.5)

Retreatment after treatment failure 573 (1.0) 394 (1.0) 37 (1.6) 142 (0.8) 1.6 (1.2 - 2.3)

Retreatment after treatment interruption 453 (0.8) 264 (0.7) 34 (1.5) 155 (0.8) 2.2 (1.6 - 3.2)

Other AFB(+) 737 (1.2) 466 (1.2) 58 (2.6) 213 (1.1) 2.2 (1.6 - 2.9)

Total (N) 59 435 38 581 2 245 18 609

MDR-TB
New 53 (5.0) 30 (4.0) 6 (15.0) 17 (9.3) 4.2 (1.6 - 10.8)

Failure Cat 1 172 (17.8) 139 (18.7) 6 (15.0) 27 (14.8) 0.8 (0.3 - 1.9)

Failure Cat 2 382 (39.6) 318 (42.8) 13 (32.5) 51 (28.0) 0.6 (0.3 - 1.3)

TB recurrence 298 (30.9) 212 (28.5) 12 (30.0) 74 (40.7) 1.1 (0.5 - 2.2)

Default 22 (2.3) 16 (2.2) 2 (5.0) 4 (2.2) 2.4 (0.5-10.8)

Other 38 (3.9) 28 (3.8) 1 (2.5) 9 (4.9) 0.7 (0.1 - 4.9)

Total (N) 965 743 40 182

sm+ = sputum smear-positive; sm� = sputum smear-negative.

Cat 1 – first-line treatment regimen (isoniazid, rifampicin, pyrazinamide, ethambutol); (2 HRZE/4 HRE).

Cat 2 – retreatment regimen; Cat 1 with added streptomycin (2 SHRZE/1 HRZE/5H3R3E3).
* OR – Odds Ratio of in HIV-infected compared to HIV-uninfected, excluding data of those with unknown HIV status.
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Figure 4. Multidrug resistant tuberculosis cases enrolled for treatment in Vietnam and HIV co-infection status (2011–2014).
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may be linked to its position as a special economic zone with lots of
cross-border people movement, access through its multiple
seaports and tourism related to the World Heritage status of
Halong Bay.

Despite recent progress nearly a third of TB patients did not
receive a HIV test in 2014 and of those known to be HIV-infected,
less than three quarters (73%) received ART.3 Compared to ART
provision for TB/HIV co-infected patients in other high TB burden
countries in the region Cambodia (98%), India (90%) and Myanmar
(90%) are doing better than Vietnam, but China (69%), Thailand
(69%), the Philippines (49%) and Indonesia (26%) are faring worse.3

Unfortunately many TB/HIV co-infected patients initiated on ART
were lost to follow up, especially after TB treatment conclusion.
This is a major concern and better patient support strategies are
required to ensure on-going ART beyond TB treatment completion.
We were unable to assess active TB case finding in people living
with HIV, since this data is not reliably reported at present. Links
between the TB and HIV programmes should be strengthened to
ensure optimal bi-directional screening and long-term treatment
adherence.

To address these issues, the Government of Vietnam has issued
Guidelines for Collaboration between the National TB and HIV
programs and established a TB/HIV Coordinating body at the
central and provincial levels to implement interventions aimed at
decreasing the TB burden among people living with HIV and ensure
optimal HIV care in patients diagnosed with TB. IPT provision has
improved with nearly 50,000 HIV-infected patients receiving IPT in
2014.16 About 70–75% of TB/HIV co-infected patients received ART,
which remains well off target. It is hoped that this will improve
further since TB/HIV service delivery has now been integrated
within Provincial, District and Commune Preventive Health
Centers.
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The total number of people living with HIV in Vietnam
continues to rise, but this is a function of improved access to
ART and increased survival rather than an excessive number of
new infections. However, everything possible should be done to
limit new HIV infections to zero. Timely ART initiation will require
outreach to key populations, integration of HIV testing into
methadone maintenance programmes and decentralized HIV
testing and care. During the study period HIV testing and
counselling services were primarily funded by international
donors. Given strong economic growth and recent recognition of
Vietnam as a middle-income country, the Government of Vietnam
needs to identify domestic funding sources to sustain and expand
HIV services into the future.17 In September 2015 the WHO
released new ART guidelines recommending ART initiation in all
HIV-infected individuals, irrespective of TB co-infection, clinical
disease stage or CD4 cell count.18 This has yet to be implemented in
Vietnam.

With assistance from the Global Fund there has been rapid
scale-up of programmatic MDR-TB management since 2009, with
more than 1,500 patients enrolled in MDR-TB treatment during
2014.16 The degree of treatment scale-up has been impressive, but
maintaining high numbers of patients on MDR-TB treatment will
require continued commitment and sustained funding. Luckily the
number of HIV-infected patients with MDR-TB remains small and
the MDR-TB epidemic is essentially independent of HIV co-
infection in Vietnam; similar to the situation in Eastern Europe,19

but in contrast to what has been observed in some sub-Saharan
African settings.20

High rates of HIV co-infection does have the potential to fuel the
MDR-TB epidemic, especially in settings with high rates of
transmitted MDR-TB.2,21 The fact that MDR-TB cases were mainly
identified among patients who failed TB treatment and among
retreatment cases may suggest that resistance acquisition is a
major contributor, but it is important to consider the strong
selection biases. Current testing protocols prioritize retreatment
cases and those who fail treatment for MDR-TB work-up. The
experience from Mongolia, Russia and South Africa suggest that
the majority of these patients likely represent transmitted MDR-
TB, even though they had previous TB treatment exposure.22–24

MDR-TB was detected with increased frequency among TB/HIV co-
infected patients that presented as new cases, which raise
additional MDR-TB transmission concerns in this group and
emphasize the need for enhanced infection control in settings
that provide joint TB and HIV services.

Some limitations of this study should be acknowledged. The
data employed in this review represent routine programmatic data
with some missing data and discordance between the TB and HIV
programmes. We were unable to conduct detailed demographic
analysis of TB patients with and without HIV co-infection or
comparisons of HIV-infected patients with and without previous
TB treatment due to lacking information. Despite these limitations,
the data sets analysed provide important real-life data and
represent the most comprehensive overview of overlapping TB
and HIV disease burdens in Vietnam, and reflect some objective
parameters for monitoring of integrated healthcare service
delivery performance.

In conclusion, TB/HIV co-infection is relatively uncommon
(�5% of TB cases) in Vietnam and HIV infection is not a major
driver of rising MDR-TB rates. This is different to sub-Saharan
Africa and countries such as Swaziland that report TB/HIV co-
infection rates exceeding 80%, with high rates of MDR-TB among
co-infected cases.25 Irrespective of HIV co-infection rates, the
global rise of MDR-TB seems to be driven by primary transmission
of drug resistant strains.26,27 Although the cumulative number of
HIV-infected patients continues to increase in Vietnam, new
HIV-infections and HIV-related deaths are on the decline.
Integrated TB/HIV services are improving, but greater effort and
more domestic funding are required to close the gap between
service delivery indicators and global targets, with special focus
on the hot-spot areas identified.

Conflict of interests: None to declare.

References

1. Glynn JR, Murray J, Bester A, Nelson G, Shearer S, Sonnenberg P. High rates of
recurrence in HIV-infected and HIV-uninfected patients with tuberculosis. J
Infect Dis 2010 Mar;201(5):704–11.

2. Wells CD, Cegielski JP, Nelson LJ, Laserson KF, Holtz TH, Finlay A, et al. HIV
Infection and Multidrug-Resistant Tuberculosis—The Perfect Storm. J Infect Dis
2007;196(Supplement 1):S86–107.

3. World Health Organization Global Tuberculosis Report, 2015. 2015, WHO;
Geneva, Switzerland.

4. Thanh DH, Sy DN, Linh ND, Hoan TM, Dien HT, Thuy TB, et al. HIV infection
among tuberculosis patients in Vietnam: prevalence and impact on tuberculo-
sis notification rates. Int J Tuberc Lung Dis 2010;14(8):986–93.

5. Trinh QM, Nguyen HL, Nguyen VN, Nguyen TVA, Sintchenko V, Marais BJ.
Tuberculosis and HIV co-infection - focus on the Asia-Pacific region. Int J Infect
Dis 2015;32:170–8.

6. World Health Organization. Global Tuberculosis Report, 2014. WHO/HTM/TB/
2014.08. Geneva, Switzerland: WHO; 2014.

7. Ahmed T, Long NT, Huong PTT, Stewart DE. HIV and Injecting Drug Users in
Vietnam: An Overview of Policies and Responses. World Med Health Policy
2014;6(4):395–418.

8. VAAC. Vietnam HIV/AIDS Estimates and Projections 2011–2015. Vietnam Au-
thority of HIV/AIDS Control - Ministry of Health. 2012.

9. Viet Nam AIDS Response Progress Report, 2014. Vietnam National Committee
for AIDS, Drugs and Prostitution Prevention and Control, 2014.

10. Hien NT, Long NT, Huan TQ. HIV/AIDS Epidemics in Vietnam: Evolution and
Responses. AIDS Educ Prev 2004;16(supplement_a):137–54.

11. Manosuthi W, Chottanapand S, Thongyen S, Chaovavanich A, Sungkanuparph S.
Survival Rate and Risk Factors of Mortality Among HIV/Tuberculosis-Coinfected
Patients With and Without Antiretroviral Therapy. J Acquir Immune Defic Syndr
2006;43(1):42–6.

12. World Health Organization. Global Tuberculosis Report, 2012. WHO/HTM/TB/
2012.6. Geneva, Switzerland: WHO; 2012.

13. World Health Organization. Global Tuberculosis Report, 2013. WHO/HTM/TB/
2013.11. Geneva, Switzerland: WHO; 2013.

14. Go VF, Frangakis C, Van Nam L, Bergenstrom A, Sripaipan T, Zenilman JM, et al.
High HIV Sexual Risk Behaviors and Sexually Transmitted Disease Prevalence
Among Injection Drug Users in Northern Vietnam: Implications for a General-
ized HIV Epidemic. J Acquir Immune Defic Syndr 2006;42(1):108–15.

15. Hammett TM, Johnston P, Kling R, Liu W, Ngu D, Tung ND, et al. Correlates of HIV
Status Among Injection Drug Users in a Border Region of Southern China and
Northern Vietnam. J Acquir Immune Defic Syndr 2005;38(2):228–35.

16. Report of The National Tuberculosis Control Program in 2014: Vietnam Na-
tional Tuberculosis Control Program 2015.

17. Nguyen VT, Nguyen HT, Nguyen QC, Duong PTB, West G. Expenditure Analysis
of HIV Testing and Counseling Services Using the Cascade Framework in
Vietnam. PLoS ONE 2015;10(5):e0126659.

18. World Health Organization. Guideline on when to start Antiretroviral Therapy
and on Pre-exposure Prophylaxis for HIV 2015.

19. van den Hof S, Tursynbayeva A, Abildaev T, Adenov M, Pak S, Bekembayeva G,
et al. Converging risk factors but no association between HIV infection and
multidrug-resistant tuberculosis in Kazakhstan. Int J Tuberc Lung Dis
2013;17(4):526–31.

20. Lukoye D, Ssengooba W, Musisi K, Kasule GW, Cobelens FGJ, Joloba M, et al.
Variation and risk factors of drug resistant tuberculosis in sub-Saharan Africa: a
systematic review and meta-analysis. BMC Public Health 2015;15:291.

21. Suchindran SBE, Van Rie A. Is HIV Infection a Risk Factor for Multi-Drug
Resistant Tuberculosis? A Systematic Review. PLoS ONE 2009;4(5):e5561.

22. Claudia CD, Sarah K, Ochirbat B, Batiargal N, Sodnomdarjaa O, Bold T, et al.
Multidrug-Resistant Tuberculosis in Patients for Whom First-Line Treatment
Failed, Mongolia, 2010–2011. Emerg Infect Dis 2015;21(8):1451.

23. Marais BJ, Mlambo CK, Rastogi N, Zozio T, Duse AG, Victor TC, et al. Epidemic
Spread of Multidrug-Resistant Tuberculosis in Johannesburg, South Africa. J Clin
Microbiol 2013 June 1;51(6):1818–25.

24. Casali N, Nikolayevskyy V, Balabanova Y, Harris SR, Ignatyeva O, Kontsevaya I,
et al. Evolution and transmission of drug-resistant tuberculosis in a Russian
population. Nat Genet 2014 Mar;46(3):279–86.

25. Sanchez-Padilla E, Merker M, Beckert P, et al. Detection of drug-resistant
tuberculosis by Xpert MRB/RIF in Swaziland. N Engl J Med 2015;372:1181–2.

26. Kendall EA, Fofana MO, Dowdy DW. Burden of transmitted multidrug resistance
in epidemics of tuberculosis: a transmission modelling analysis. Lancet Respir
Med 2015;3:963–72.

27. Marais BJ. The global tuberculosis situation and the inexorable rise of drug-
resistant disease. Adv Drug Delivery Rev 2016. 2016 Feb 12, S0169-409.

http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0140
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0140
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0140
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0145
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0145
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0145
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0155
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0155
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0155
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0160
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0160
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0160
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0165
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0165
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0170
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0170
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0170
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0185
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0185
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0190
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0190
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0190
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0190
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0195
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0195
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0200
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0200
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0205
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0205
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0205
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0205
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0210
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0210
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0210
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0220
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0220
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0220
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0230
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0230
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0230
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0230
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0235
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0235
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0235
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0240
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0240
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0245
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0245
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0245
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0250
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0250
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0250
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0255
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0255
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0255
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0260
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0260
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0265
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0265
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0265
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0270
http://refhub.elsevier.com/S1201-9712(16)31008-6/sbref0270

	Tuberculosis and HIV co-infection in Vietnam
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	References


