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Drug-resistant tuberculosis in  
South Africa: history, progress and 
opportunities for achieving universal access 
to diagnosis and effective treatment

Implementation of new 
diagnostic tests, including the 

Xpert test from 2011 have 
significantly increased the 

number of diagnosed drug-
resistant TB cases. A policy 

supporting decentralised 
and deinstitutionalised DR-TB 
treatment provision at lower 

levels of the health system 
was introduced in 2011 but 

to date, implementation 
has varied. More recently, 

South Africa has expanded 
access to the newly available 

TB drugs.

D rug-resistant tuberculosis (DR-TB) is a significant threat to efforts to end TB in 
South Africa. Responding to this epidemic requires access to drug-sensitivity 
testing among all TB patients and effective second-line anti-tuberculosis 

treatment for all diagnosed patients. South Africa currently treats the third-highest 
number of DR-TB patients globally, after India and Russia. The 12 527 cases (10% of 
the global cohort) reported to be enrolled on treatment in 2015 is close to four times 
the figure reported for 2007, yet represents only 64% of the diagnosed cases in 2015. 
Treatment outcomes are poor, with a success rate of approximately 50% nationally and 
globally.

In this chapter we review the emergence of DR-TB in South Africa and progress towards 
universal access to diagnosis and effective treatment; we also discuss key policy 
initiatives that have contributed to treatment access and patient outcomes, and highlight 
opportunities and challenges moving forward. 

While DR-TB was first identified in the 1980s, systematic, standardised treatment was 
only rolled out across South Africa in 2001. Prior to this time, DR-TB treatment was only 
available in a small number of specialised TB hospitals. Following the publication of the 
2008 updated World Health Organization guidelines, the standardised treatment used 
in South Africa was strengthened with the inclusion of more drugs. Implementation of 
new diagnostic tests, including the Xpert test from 2011 have significantly increased 
the number of diagnosed DR-TB cases. A policy supporting decentralised and 
deinstitutionalised DR-TB treatment provision at lower levels of the health system was 
introduced in 2011 but to date, implementation has varied. More recently, South Africa 
has expanded access to the newly available TB drugs. 

Defining and piloting models of DR-TB care across different settings and supporting 
patients throughout treatment are important challenges moving forward. Incorporating 
new drugs into shorter, more effective treatments that can be delivered through primary 
care provides an opportunity to improve treatment outcomes and reduce mortality.

15



158 2017 SAHR – 20 Year Anniversary Edition

Introduction

In 1996, the South African government declared tuberculosis (TB) 
a national emergency and the DOTS (Directly Observed Therapy 
Short-course) strategy was rolled out across the country.1 At that time, 
TB incidence was estimated to be high, with emerging epidemics of 
both HIV-related and multidrug-resistant (MDR) TB.2,3 Over the past 
two decades, the TB epidemic in South Africa has remained among 
the worst globally, although the annual number of TB patients has 
declined in recent years.4 

Currently, South Africa has a large burden of rifampicin-resistant 
TB (RR-TB), including MDR-TB (Box 1). In 2015, close to 20 000 
individuals were reported to have been diagnosed with RR-TB.4 

While South Africa provides second-line TB treatment for the third-
largest number of RR-TB patients globally, a significant gap remains 
between the number of cases reported as diagnosed and those 
started on second-line treatment; delays to start treatment are also 
common.4,5 Overall, treatment is successful for approximately half 
the patients starting treatment, similar to the global treatment success 
rate.4 

South Africa was one of the first high-burden MDR-TB countries to 
roll out second-line treatment for MDR-TB nationally in 2001, and 
the country has since implemented innovative strategies to improve 
case detection and patient outcomes. Traditionally, TB programmes 
have relied on outdated and poorly efficacious tools for diagnosis 
and treatment; however, there are now improved diagnostics for 
TB (and TB drug-resistance), and with several new drugs becoming 
available, improved prospects for better treatment outcomes. In this 
chapter we describe the emergence of drug-resistant tuberculosis 
(DR-TB) in South Africa, historical policy approaches, and new 
developments with the potential to improve patient outcomes and 
reduce the burden of DR-TB. 

Box 1:  Useful definitions for drug-resistant TB 

Disease Definitions Treatment

TB Tuberculosis First-line treatment 
(6 months)

 ✦ Most effective drugs: isoniazid and rifampicin

 ✦ Additional drugs: ethambutol and pyrazinamide

DR-TB Drug-resistant TB (resistance to any TB drug)

RMR-TB Rifampicin mono-resistant TB (resistance to rifampicin 
and susceptibility to isoniazid)

Second-line treatment plus isoniazid

MDR-TB Multi-drug resistant TB (TB resistant to isoniazid and 
rifampicin)

Second-line treatment 
(18–24 months)

 ✦ Fluoroquinolones: ofloxacin, moxifloxacin, levofloxacin

 ✦ Second-line injectable drugs: amikacin, kanamycin, capreomycin

 ✦ Other available drugs: ethionamide, terizidone

 ✦ Repurposed drugs: linezolid, clofazimine 

 ✦ New drugs recently available: bedaquiline, delamanid

RR-TB Rifampicin-resistant TB (TB resistant to rifampicin, 
regardless of resistance to other drugs) 

PreXDR-TB MDR-TB with resistance to either a fluoroquinolone OR 
a second-line injectable drug

XDR-TB Extensively drug-resistant TB (MDR-TB with resistance 
to both a fluoroquinolone AND a second-line injectable 
drug)

Emergence of TB drug resistance in South Africa

Prior to the first democratic election in 1994, the provision of TB 
treatment in South Africa relied on erratic and unstandardised 
treatment regimens.2,6 At that time, there were 14 different health 
services providing TB treatment, with no national co-ordination, 
and reliance on expensive hospitalisation to ensure compliance.3 
Drug supplies were reported to be poor and treatment interruptions 
were common.2 Treatment success rates were largely unknown and 
unreported, but were found to be as low as 18% in one study.7 

Under such conditions, the emergence of TB drug resistance was 
unsurprising. 

While resistance to key TB drugs is commonly reported to have 
emerged in the 1980s,8,9 there are reports of widespread resistance 
prior to that time.10 Before 1994 the majority of TB resistance data 
came from surveillance conducted by the South African Medical 
Research Council (SAMRC). A retrospective analysis of surveillance 
data from hospitals in four provinces suggests that between 
1965 and 1970, 29% of patients tested had TB with resistance 
to isoniazid, 34% had resistance to streptomycin, and 6% had 
resistance to rifampicin.10 Resistance to rifampicin is surprising at 
that point in time, given reported use of the drug from only 1973 
in some provinces,11,12 and more widespread use from 1980,13,a 
which may indicate laboratory problems. Nonetheless, MDR-TB 
incidence was reported to be less than 2% among Mycobacterium 
tuberculosis isolates in the period 1980–1988.10 The same study 
reported dramatic declines in resistance over the three time periods 
tested; isoniazid resistance fell from 29% in 1965–1970 to 14% in 
1980–1988. These data were interpreted to suggest that continuing 
efforts to provide adequate first-line treatment would result in 
declining TB drug resistance. 

a Personal Communication: Mary Edington, 8 December 2016. 
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Separate studies suggest that MDR-TB was present across all South 
African provinces by the early- to mid-1990s.13,18 With increasing 
HIV prevalence there was a dramatic increase in the number of 
TB patients reported and widespread MDR-TB emergence.2,19 
Unfortunately, the SAMRC’s TB drug-resistance surveillance 
programme was closed in 1995 due to budgetary constraints, just 
at the point when the World Health Organization (WHO) warned of 
the potential spread of MDR-TB in settings like South Africa.20 While 
the percentage of TB patients with MDR-TB may have appeared 
relatively low at approximately 2%, since TB rates were high and 
increasing, this translated into large numbers of patients. Overall, 
South Africa was recording close to 2 000 MDR-TB cases each year 
in the mid-1990s.21 

The first national, representative TB resistance survey was conducted 
by the SAMRC in 2001–2002.9 Multidrug-resistant TB was detected 
among 2.9% of the 5 866 TB patients tested across all provinces; 
a further 0.4% were found to have rifampicin mono-resistant TB 
(RMR-TB). These figures were then used as the basis for estimation 
of the MDR-TB burden; close to 3 300 cases were estimated to have 
emerged in 2000.22 However, from 2000 to 2010, the number 
of MDR-TB patients diagnosed nationally increased dramatically, 
to approximately 8 000 per year in the latter part of the decade 
(Figure 1). 

Figure 1:  Reported cases of TB and laboratory-diagnosed cases of MDR-TB (top panel, note different axes), and national antenatal care 
HIV prevalence rate (lower panel) between 1990 and 2015

Source: WHO 2016;4 NDoH 2011;23 WHO 2015;24 NDoH 2007;25 Ndjeka 2014.26

While the prevailing view in South Africa, and indeed 
internationally, was that resistance was primarily due to acquired 
resistance emerging during poor first-line TB treatment, through poor 
patient adherence, inadequate treatment regimens or lower drug 
quality,14,27,28 several studies suggest that there was significant 
community transmission of DR-TB strains in South African settings 
from the mid-1990s.17,29,30 

While MDR-TB has been prevalent in South Africa since the 1980s, 
it was only identified as a major threat to TB control in 2006, 
with publication of data describing an outbreak of extensively 
drug-resistant TB (XDR-TB) at a rural hospital at Tugela Ferry, 
KwaZulu-Natal, where 39% of TB patients had MDR-TB and 6% 
had XDR-TB.31 Fifty-five per cent of XDR-TB patients had never 
received prior TB treatment, illustrating direct transmission. Many 
of these patients had recently been admitted to hospital, suggesting 
nosocomial transmission. Between 2004 and 2007, 210 XDR-TB 
cases were found among 10 000 MDR-TB cases across South 
Africa.32 Retrospective analyses have now determined that XDR-TB 
was present as early as 1992 in the Western Cape,15 and the XDR-
TB strain causing the Tugela Ferry outbreak was present in 2001 in 
KwaZulu-Natal.29 
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Figure 2:  Numbers of RR/MDR-TB patients diagnosed and reported to have started on second-line treatment, by year, in South Africa

Source: WHO 2016;4 NDoH 2011;23 Ndjeka, 2014.26
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Figure 3:  Percentage of TB cases found to have RMR-TB, RR-TB, and MDR-TB across provinces in South Africa through the 2012–2014 
national survey

Source: National Institute for Communicable Diseases, 2016.34
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Current epidemiology of drug-resistant TB

In 2015, 19 613 patients were reported to have been diagnosed 
with RR-TB in South Africa.4 This figure represents a dramatic 
increase from 2011 (Figures 1, 2), most likely the result of improved 
case detection. In 2011, the Xpert MTB/RIF diagnostic test was 
progressively rolled out nationally, providing access to drug-
susceptibility testing (DST) for all individuals being investigated 
for TB. Xpert simultaneously detects M. tuberculosis and rifampicin 
resistance, theoretically providing results within hours.33 Prior to this, 
only patients who reported previous treatment or those considered 
at high risk of DR-TB (such as individuals with close contact to 
known MDR-TB patients, healthcare workers and individuals with 
prison exposure) and those failing first-line therapy, were tested for 
resistance. 

The second and most recent national survey of TB drug resistance 
was conducted in 2012–2014, with results released in 2016.34 
Overall, 4.6% of more than 10 000 pulmonary TB patients were 
found to have RR-TB, resulting in an estimated RR-TB burden of 
20 000/year.4 However, national estimates of the incidence and 
prevalence of RR-TB may mask settings of high prevalence and 
significant differences across provinces (Figure 3).

The survey determined that a substantial proportion of RR-TB was 
due to RMR-TB, but again this varied across provinces, with the 
prevalence of RMR-TB ranging from 1.1% to 2.2% (Figure 3). While 
the proportion of MDR-TB was reported to be similar between the 
2001–2002 and 2012–2014 national surveys, the level of RMR-TB 
increased substantially over the decade (Figure 4). 
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National TB drug resistance surveys
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Figure 4:  Change in percentage of RMR-TB and MDR-TB among TB 
patients between two national surveys

Source:  Weyer et al. 2007;9 National Institute for Communicable Diseases 
2016.34

The 2012–2014 national survey found that 4.9% of MDR-TB patients 
had XDR-TB.34 However, a further 16.0% were infected with MDR-TB 
strains with resistance to either a fluoroquinolone or a second-line 
injectable (pre-XDR-TB), resulting in 21% of MDR-TB patients with 
significant second-line drug resistance. Similarly, the proportion of 
XDR-TB among MDR-TB patients varies across provinces. In 2012, 
the proportion of notified XDR-TB cases ranged from <1% to >20% 
of MDR-TB cases across provinces.35,36 Two recently released 
South African studies highlight the role of transmission of XDR-TB in 
communities and health facilities in driving the DR-TB epidemic in 
South Africa.37,38

While data on the global prevalence of DR-TB among children 
are scarce, data from routine surveillance across South Africa in 
2008 suggest that there is a higher risk of MDR-TB among children 
aged <15 years than among adults (16.4% of children with TB had 
MDR-TB).39 In contrast, reports of children being diagnosed routinely 
with MDR-TB suggest much lower numbers than would be expected 
given the overall TB burden.40,41 Across a 5.5-year period, only 
626 children and adolescents with MDR-TB were located through TB 
hospitals in four South African provinces.41 These data suggest that 

although there is likely to be a substantial burden of DR-TB among 
children in South Africa, much of this burden remains undiagnosed 
and therefore untreated. 

The drug-resistant TB diagnosis and treatment 
cascade

In 2015, 12 527 patients were reported to have initiated second-
line treatment for RR-TB;4 this was only 64% of the number reported 
to have been diagnosed (Figure 2). The magnitude of this treatment 
gap was confirmed in a recently published cohort study, where 
only 63% of RR-TB patients diagnosed in 2013 and followed up 
retrospectively received second-line treatment within six months.5 

Factors such as high early mortality, particularly among HIV-positive 
patients, difficulties in accessing laboratory results, lack of access 
to second-line treatment provision in primary care, lack of unique 
patient identifiers, under-reporting, and late updating of records, are 
likely to have contributed to the treatment gap. 

Treatment outcomes are poor among the RR-TB cases reported to 
have started second-line treatment in South Africa; only 48% of 
MDR-TB patients and 24% of XDR-TB patients who started treatment 
in 2013 were reported as being successfully treated, with high rates 
of mortality, loss from treatment and treatment failure.4 Overall, 
given the likely gap in case detection (based on the estimated case-
detection rate for all TB of 63% and bacteriological confirmation 
<100%4) and the significant treatment gap, only 13% of incident 
RR-TB cases are successfully treated at present (Figure 5). 

Policy responses to the epidemic

National guidance for drug-resistant TB treatment

Prior to 2000, only a limited number of specialised hospitals were 
treating MDR-TB. These included Brooklyn Chest Hospital in the 
Western Cape, Rietfontein (Sizwe) Hospital in Johannesburg, West 
End Hospital in Kimberley and King George V (King Dinuzulu) 
Hospital in Durban.42 Treatment outcomes were generally poor; of 
343 MDR-TB patients diagnosed from 1987 to 1988 in the then 
Cape Province, only 33% were reported as cured and alive after five 

Figure 5:  Simplified RR-TB diagnosis and treatment cascade in South Africa

Source:  WHO 2016;4 Cox et al. 2017.5
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years.18 Similarly poor outcomes were reported from Port Elizabeth, 
where only 25% of MDR-TB patients treated between 1999 and 
2000 were cured.43

Following the introduction of the DOTS strategy in 1996, the first 
national guideline for the treatment of MDR-TB (DOTS-Plus) was 
produced in 1997 and revised in 1999.27 However, there are 
reports that MDR-TB treatment was not actively promoted initially 
because it was considered more important to cure new TB cases 
at first diagnosis, through the effective implementation of the DOTS 
programme.44 This thinking may have been based on the notion 
that effective first-line treatment would reduce DR-TB prevalence.45 
However, in 2000 the MDR-TB guidelines were formally endorsed, 
and from 2001, DOTS-Plus implementation was actively supported.46 

The 1999 guideline described the provision of either individualised 
or standardised treatment regimens. The former is the provision 
of a multidrug treatment regimen based on DST results for each 
patient, while the latter describes a standard treatment regimen 
given to all MDR-TB patients in the absence of individual DST. In 
reality, standardised regimens were chosen across South Africa as 
second-line DST was not widely available. To receive treatment, all 
patients were referred to a provincial ‘specialist’ MDR-TB unit. Most 
patients were admitted either until conversion of sputum cultures to 
‘negative’ or for the duration of the intensive phase, although the 
guidance allowed for ambulatory treatment after initial evaluation 
and treatment initiation.27 

From 2000, the standardised regimen consisted of a four-month 
intensive phase using five drugs: kanamycin, ethionamide, 
pyrazinamide, ofloxacin and either cycloserine or ethambutol. This 
was followed by a 12–18-month continuation phase using three 
drugs (ethionamide, ofloxacin and cycloserine or ethambutol).27 
Slight modifications to this regimen were made in different 
provinces.47 Treatment outcomes were consistently poor on this 
regimen; an analysis of treatment outcomes for patients from eight 
provinces treated between 2000 and 2004 suggested successful 
treatment in 46% of patients.47 

In the absence of routine second-line DST, the use of standardised 
regimens containing relatively few active second-line drugs is 
thought to contribute to the emergence of further resistance,48 even 
with good adherence.49,50 In response, the standardised treatment 
regimen for MDR-TB was strengthened with the routine inclusion 
of terizidone in 2010, and a switch from the use of ofloxacin to 
moxifloxacin across different provinces in 2011/12. 

In 2006, release of the revised WHO DR-TB treatment guidelines51 
coincided with publication of the XDR-TB outbreak in KwaZulu-
Natal,31 together prompting revision of the national DR-TB guidelines. 
A revision of the guidelines emphasising standardised treatment as 
national policy was drafted in 2008. In 2011, after further revision, 
guidelines were released including strategies for decentralisation 
and deinstitutionalisation of MDR-TB treatment.23 This was prompted 
by insufficient numbers of hospital beds to provide hospitalisation 
for all MDR-TB patients, the cost of lengthy hospitalisation,52 and the 
consequent long waiting lists at most major provincial specialist TB 
hospitals.53–55 In addition, the guidelines described the provision of 
community-based treatment for MDR-TB patients who were sputum 
smear-negative, through a system of satellite MDR-TB units at various 
health system levels, with oversight at provincial level. 

Decentralisation and deinstitutionalisation of drug-
resistant TB care

Input for the national decentralisation policy was provided from 
the implementation of pilot programmes in KwaZulu-Natal and the 
Western Cape (Box 2). In KwaZulu-Natal, a programme to provide 
ambulatory second-line treatment was first introduced in uMzinyathi 
District, the setting of the well-publicised XDR-TB outbreak. Early 
treatment outcomes and patient adherence were reported to be 
much improved.56,57 In the Western Cape, a decentralised treatment 
programme was implemented in the densely populated township 
of Khayelitsha, Cape Town, and was associated with increased 
proportions of diagnosed patients receiving treatment and reduced 
delays to treatment initiation, resulting in a greater proportion of the 
number of diagnosed patients being treated successfully.58,59 

Box 2:  Pilot DR-TB decentralised programmes in KwaZulu-Natal56,57 
and the Western Cape58,59

KwaZulu-Natal pilot Western Cape pilot

Setting uMzinyathi district 
(predominantly rural)

Khayelitsha Sub-district 
(peri-urban township in 
Cape Town)

Treatment 
initiation

Treatment initiated by 
doctors at a district-level 
hospital

Treatment initiated by 
doctors at primary health 
care clinics 

Provision of 
daily injections

Mobile, nurse-led teams 
visiting patient homes

Patient attendance at 
primary care clinics

Role of 
centralised 
hospital

Management of children, 
patients with XDR-TB 
and medically complex 
patients

Admission of clinically 
unwell patients and 
referral of medically 
complex patients

Since 2011, progress towards achieving greater treatment 
decentralisation has been relatively slow. In 2013, 56% of all RR-TB 
patients were still admitted to a tertiary-level or specialist TB hospital 
to start treatment, and only 19% were started on treatment in 
primary care.5 By November 2015, all provinces were reported to 
have decentralised sites, reaching the target of one DR-TB treatment 
initiation site per district.53 Many districts and several provinces 
still require mandatory hospital admission to initiate second-line 
treatment. 

Drug-resistant TB diagnostics

Xpert testing was commenced at the same time as the release of 
the national decentralisation policy. By 2013, the majority of South 
Africans investigated for TB had access to Xpert. In addition to 
improved TB diagnosis compared with sputum smear microscopy, 
the Xpert rollout aimed to improve RR-TB case detection and reduce 
the often lengthy delays to receive DST results using conventional 
culture techniques. Xpert implementation partly explains a dramatic 
increase in the reported number of diagnosed RR-TB patients since 
2011 (Figure 1), and has likely contributed to a substantial reduction 
in the delay to second-line treatment for those found to have RR-
TB, despite a number of issues with implementation.60 According 
to a large nationwide retrospective cohort study, the median time 
between patient submission of a specimen for diagnosis and the 
initiation of second-line treatment fell from 44 days in 2011 to 22 
days in 2013.5 While substantial, this reduction in delay is still some 
way from the national five-day target.61
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Novel drugs for treatment

More recent policy initiatives have included expanded access to 
the new anti-tuberculosis drug, bedaquiline. Bedaquiline was the 
first new TB drug to become available since rifampicin in the 1960s 
and has been shown to improve patient outcomes when added to 
the standard MDR-TB second-line regimen.62 Early outcomes from a 
clinical access programme have been promising, with 76% of XDR-
TB or pre-XDR-TB patients who completed six months of bedaquiline 
showing sputum culture conversion.63 Based on these data, guidance 
on the use of bedaquiline was released by the National Department 
of Health (NDoH) in 2015.64 

Bedaquiline is currently recommended for the treatment of patients 
with pre-XDR-TB, XDR-TB and MDR-TB under circumstances where an 
effective treatment regimen cannot be formulated with other second-
line drugs. As of December 2016, a total of 3 846 patients have 
received bedaquiline in South Africa.65 The emergence of TB drug 
resistance and key policy responses are described in Box 3.

The promise of improved diagnostics, shorter 
treatment regimens and new drugs

While Xpert implementation has improved RR-TB case detection, the 
diagnosis of second-line drug resistance and therefore XDR-TB and 
pre-XDR-TB still relies largely on conventional culture-based methods. 
Culture-based methods delay the diagnosis of second-line resistance 
and therefore delay the initiation of appropriate treatment, 
potentially contributing to the development of further resistance.49 
In South Africa, only 38% of RR-TB cases diagnosed in 2015 were 
reported to have received second-line DST.4 Correct identification 
of second-line drug resistance, i.e. resistance to a fluoroquinolone 
and/or a second-line injectable drug will be required to allocate 
patients to revised treatment regimens appropriately, based on 
new policy objectives. These include increased access to new TB 
drugs such as bedaquiline and the second new TB drug to receive 
approval globally, delamanid, along with rollout of a new shortened 
DR-TB treatment regimen. 

In 2016, the WHO produced a recommendation on the use 
of a 9–12-month shortened regimen for MDR-TB treatment that 
utilises existing second-line TB drugs and drugs not registered 
for TB treatment but found to be effective against TB (repurposed 
drugs).66 The shortened regimen is based on a regimen first used 
under operational research conditions in Bangladesh that resulted 
in significantly improved treatment outcomes,67 and more recent 
evidence from several other countries; however, there are as yet no 
clinical trial data.68 

In response, the NDoH in South Africa has started a process of 
revision of the DR-TB guidelines, including use of the shortened 
MDR-TB regimen. Discussions have also included the possibility of 
a bedaquiline-containing nine-month regimen to be implemented at 
certain sites under operational research conditions.69 

In line with these initiatives, and in order to improve access to second-
line DST, the National Health Laboratory Service is in the process of 
replacing culture-based DST with the Hain MTBDRsl test, a rapid-line 
probe assay that detects most of the genetic mutations that confer 
resistance to the fluoroquinolones and the second-line injectable 
drugs.70 While this test is more rapid, and has high specificity (when 
resistance is identified it is usually correct), sensitivity is suboptimal, 
i.e. a significant proportion of MDR-TB patients with second-line 
resistance may be missed with the test.71 

While the use of a nine-month regimen containing bedaquiline 
is being contemplated, clinical trials are under way that should 
provide clearer evidence for effective MDR-TB regimens. Trials under 
way in South Africa include the STREAM trial testing a nine-month 
bedaquiline-containing regimen, the NeXT trial, which is trialling 
6–9-month all-oral regimens containing bedaquiline (both for MDR-
TB only), and the NiX-TB trial testing a three-drug regimen including 
bedaquiline, pretomanid (a similar drug to delamanid) and linezolid 
(a repurposed drug) for patients with XDR-TB.72 Early results from the 
NiX-TB trial are promising; of those who completed the six-month 
treatment, all were cured.73 The new initiatives currently being 
discussed and the promise of more effective treatment regimens 
provide hope that greater inroads can be made into the DR-TB 
epidemic in South Africa. 

Box 3:  Timeline of key events relevant to the emergence and response to DR-TB in South Africa

Year(s)

Emergence of INH, Rif and Strep resistance reported 1956–1970

1980 Expanded use of Rif for TB treatment

XDR-TB detected retrospectively in the Western Cape 1992

MDR-TB across South Africa 1994

TB declared a national emergency 1996 DOTS strategy introduced

1997 First national guidelines for MDR-TB treatment

1999 MDR-TB treatment guidelines revised

2000 Standardised MDR-TB regimen introduced

First national survey of DR-TB 2001
Second-line treatment for all MDR-TB (DOTS Plus strategy 
introduced)

XDR-TB defined and identified at Tugela Ferry 2006

2008 Draft revised guidelines on MDR-TB treatment available

Xpert introduced and rolled out across country 2011
Revised guidelines including decentralised and community 
management

Second national DR-TB survey 2012 Bedaquiline accessible (compassionate use programme only)

2014 Bedaquiline expanded clinical access programme

Introduction of second-line LPA 2017 Introduction of new and shortened regimens planned
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Ongoing challenges

Challenges remain before universal access to effective, acceptable 
MDR-TB treatment becomes a reality. Central are issues around 
delivering a complex treatment regimen, often associated with 
adverse events, at lower levels of a struggling health system. Varying 
success with regard to decentralisation of effective MDR-TB services 
across South African districts can be partly explained by variable 
funding available for policy directives, insufficient infrastructure, 
lack of adaptation of models of care to different geographical and 
epidemiological settings, and poor district management capacity 
with insufficient provincial support. In the context of a health system 
buckling under a quadruple burden of disease,74 a myriad of 
human-resource issues impact on DR-TB service delivery, including 
rapid turnover of staff, inadequate support, low motivation and 
a reluctance to ‘take on’ additional workload, and ineffective 
mechanisms of accountability.75

Given the high rate of HIV infection among TB and DR-TB patients, 
the provision of integrated treatment services remains a priority. 
Interactions between antiretroviral and TB medications often 
complicate treatment,76 and the management of DR-TB and HIV via 
two separate programmes is likely to result in additional burdens on 
patients and staff.77,78 

A further challenge is the diagnosis and treatment of DR-TB among 
children. While it is estimated that 25 000 children globally develop 
MDR-TB each year, very few are diagnosed and treated.39,79 This 
is largely due to the difficulties in obtaining bacteriological TB 
confirmation in young children and therefore DST.80 As a result, the 
diagnosis of DR-TB is often inferred based on close contact with a 
known DR-TB patient. The investigation of all child contacts of each 
diagnosed DR-TB patient is challenging and insufficiently conducted 
in most high-burden settings, including South Africa. 

Poor treatment adherence is often cited as contributing to the DR-
TB epidemic and the development of additional resistance during 
second-line treatment. As currently used second-line drugs are 
associated with significant adverse events and are poorly tolerated,81 
low completion rates are unsurprising; patients may stop treatment 
when the side-effects become intolerable, when they start to feel 
better, or due to perceived futility when they remain sputum culture-
positive months into treatment.82 Maintaining adherence, even to a 
shortened nine-month regimen, requires consistent and sympathetic 
support from healthcare workers and other significant individuals in 
patients’ lives. Providing such support has been difficult in the face 
of overburdened clinics and the stigma attached to DR-TB. 

Similarly, activities needed to receive a DR-TB diagnosis and continue 
treatment over a prolonged period are often associated with 
catastrophic expenditures for patients and their families.83,84 Drug-
resistant TB patients are eligible for disability grants in South Africa, 
but these grants are often delayed, and are insufficient to support 
families where the patient had been the family breadwinner.83,85,86 

Conclusions and recommendations

South Africa is uniquely positioned to develop and implement 
innovative strategies to respond to the DR-TB epidemic, having 
relatively well-developed healthcare infrastructure, including 
laboratory services. There is strong government commitment to 
improve both the diagnosis and treatment of DR-TB, exemplified 
by recently implemented strategies. These include the staged 
implementation of the Xpert test for all individuals investigated for 
TB; decentralisation and deinstitutionalisation policies; scale-up 
of access to the new drug bedaquiline, and increased financial 
allocations for DR-TB services. 

However, the implementation of DR-TB services is a provincial 
competency, and success in combating the epidemic will depend on 
the extent to which implementation challenges within each province 
are addressed and overcome. Towards the end of 2015, the WHO 
reviewed the decentralisation of DR-TB services in South Africa, 
and reported that the extent and quality of services varied across 
provinces.53 Recommendations arising from the review include 
strategies to reduce community transmission and improve service 
delivery. 

Recommendations to reduce transmission include early identification 
of DR-TB patients, screening of household contacts, educating 
household members about DR-TB transmission, and universal DST 
for all patients under TB investigation. Within healthcare facilities, 
infection-control programmes should be supported, outpatient 
treatment should be provided whenever possible, and in some cases 
health facilities should be redesigned. In order to improve DR-TB 
service delivery, the review recommended the following: accelerated 
decentralisation of DR-TB care; full integration of DR-TB services into 
district-level services; alignment of the DR-TB programme with other 
health system aspects; alignment of the DR-TB data-management 
system with the District Health Information Software, implementation 
of a unique patient identifier; greater provincial oversight, and 
functional provincial DR-TB clinical management teams providing 
clinical expertise, guidance and oversight on patient management.

Implementation of the shortened MDR-TB treatment regimen and 
further scale-up of bedaquiline and other drugs have the potential 
to improve individual patient outcomes dramatically and to reduce 
ongoing community transmission of DR-TB. However, to optimise the 
window of opportunity afforded by these new strategies, models of 
service delivery have to take localised health systems and human-
resource constraints into account, while striving to be patient-centred.



Tuberculosis

SAHR 2017 165

References

1 Weyer K. Case study: South Africa. Bull World Health Organ. 
2007;85(5):391–2.

2 World Health Organization. Tuberculosis control in South 
Africa, Joint Programme Review. Geneva: WHO; 1996. 
Contract No.: WHO/TB/96.208.

3 Weyer K, Fourie PB, Nardell E. A Noxious Synergy: 
Tuberculosis and HIV in South Africa. The Global Impact of 
Drug Resistant Tuberculosis. Boston: Open Society Institute; 
1999. pp. 128–201.

4 World Health Organization. Global Tuberculosis Report 
2016. Geneva: WHO; 2016. Contract No.: WHO/HTM/
TB/2016.13.

5 Cox H, Dickson-Hall L, Ndjeka N, et al. Delays and loss 
to follow-up before treatment of drug-resistant tuberculosis 
following implementation of Xpert MTB/RIF in South Africa: A 
retrospective cohort study. PLoS Med. 2017;14(2):e1002238.

6 Glatthaar E. Tuberculosis control in South Africa. S Afr Med J. 
1982; Special Issue, November 1982:36–41.

7 Wilkinson D. High-compliance tuberculosis 
treatment programme in a rural community. Lancet. 
1994;343(8898):647–8.

8 Edginton M. TB, past, present and future. HST Update. 
2000;56:3–6.

9 Weyer K, Brand J, Lancaster J, Levin J, van der Walt M. 
Determinants of multidrug-resistant tuberculosis in South Africa: 
results from a national survey. S Afr Med J. 2007;97(11 Pt 
3):1120–8.

10 Weyer K, Kleeberg HH. Primary and acquired drug resistance 
in adult black patients with tuberculosis in South Africa: 
results of a continuous national drug resistance surveillance 
programme involvement. Tuber Lung Dis. 1992;73(2):106–
12.

11 Collins TF. The history of southern Africa’s first tuberculosis 
epidemic. S Afr Med J. 1982;62(21):780–8.

12 Tibbit LR. The economics of short-course therapy for 
tuberculosis in the Cape Divisional Council area. S Afr Med J. 
1982;Spec No:31–3.

13 Westwater ML. Multidrug resistant tuberculosis in South Africa. 
Lancet. 1996;347(9018):1837.

14 Weyer K, Groenewald P, Zwarenstein M, Lombard CJ. 
Tuberculosis drug resistance in the Western Cape. S Afr Med 
J. 1995;85(6):499–504.

15 Symons G, Shean K, Pietersen E, et al. A historical review 
of XDR tuberculosis in the Western Cape province of South 
Africa. S Afr Med J. 2011;101(9):636–8.

16 Wilkinson D, Pillay M, Davies GR, Sturm AW. Resistance to 
antituberculosis drugs in rural South Africa: rates, patterns, 
risks, and transmission dynamics. Trans R Soc Trop Med Hyg. 
1996;90(6):692–5.

17 Davies GR, Pillay M, Sturm AW, Wilkinson D. Emergence of 
multidrug-resistant tuberculosis in a community-based directly 
observed treatment programme in rural South Africa. Int J 
Tuberc Lung Dis. 1999;3(9):799–804.

18 Schaaf HS, Botha P, Beyers N, et al. The 5-year outcome of 
multidrug resistant tuberculosis patients in the Cape Province 
of South Africa. Trop Med Int Health. 1996;1(5):718–22.

19 Wilkinson D, Davies GR. The increasing burden of 
tuberculosis in rural South Africa – impact of the HIV 
epidemic. S Afr Med J. 1997;87(4):447–50.

20 Ashurst M. WHO warned that multidrug resistant TB will 
spread. BMJ. 1996;313(9).

21 World Health Organization. WHO Report on the TB 
epidemic. Geneva: WHO; 1997. Report No.: WHO/
TB/97.225.

22 Dye C, Espinal MA, Watt CJ, Mbiaga C, Williams BG. 
Worldwide incidence of multidrug-resistant tuberculosis. J 
Infect Dis. 2002;185(8):1197–202.

23 South African National Department of Health. Management of 
drug-resistant tuberculosis: policy guidelines. Pretoria: NDoH; 
2011.

24 World Health Organization. Global Tuberculosis Report 
2015. Geneva: WHO; 2015. Contract No.: WHO/HTM/
TB/2015.22.

25 South African National Department of Health. Tuberculosis 
Strategic Plan for South Africa 2007–2011. Pretoria: NDoH; 
2007.

26 Ndjeka N. Drug-resistant tuberculosis in South Africa.  South 
African TB Conference; Durban, South Africa, June 2014.

27 South African National Department of Health. The 
Management of Multidrug Resistant Tuberculosis. Pretoria: 
NDoH; 1999.

28 World Health Organization. Guidelines for the management 
of drug-resistant tuberculosis. Geneva: WHO; 1997. Contract 
No.: WHO/TB/96.210.

29 Pillay M, Sturm AW. Evolution of the extensively drug-
resistant F15/LAM4/KZN strain of Mycobacterium 
tuberculosis in KwaZulu-Natal, South Africa. Clin Infect Dis. 
2007;45(11):1409–14.

30 van Rie A, Warren RM, Beyers N, et al. Transmission of 
a multidrug-resistant Mycobacterium tuberculosis strain 
resembling “strain W” among noninstitutionalized, human 
immunodeficiency virus-seronegative patients. J Infect Dis. 
1999;180(5):1608–15.

31 Gandhi NR, Moll A, Sturm AW, et al. Extensively drug-
resistant tuberculosis as a cause of death in patients 
co-infected with tuberculosis and HIV in a rural area of South 
Africa. Lancet. 2006;368(9547):1575–80.

32 Coetzee G, Koornhof H. MDR/XDR tuberculosis in South 
Africa. South Afr J Epidemiol Infect. 2006;21(4):150–1.

33 Boehme CC, Nicol MP, Nabeta P, et al. Feasibility, diagnostic 
accuracy, and effectiveness of decentralised use of the Xpert 
MTB/RIF test for diagnosis of tuberculosis and multidrug 
resistance: a multicentre implementation study. Lancet. 
2011;377(9776):1495–505.

34 National Institute for Communicable Diseases. South African 
Tuberculosis Drug Resistance Survey 2012–14. National 
Health Laboratory Service; 2016.

35 Ndjeka N. Drug-resistant tuberculosis in South Africa. Pretoria: 
South African National Department of Health; 2013.

36 Wallengren K, Scano F, Nunn P, et al. Drug-Resistant 
tuberculosis, KwaZulu-Natal, South Africa, 2001–2007. 
Emerg Infect Dis. 2011;17(10):1913–6.

37 Shah NS, Auld SC, Brust JC, et al. Transmission of Extensively 
Drug-Resistant Tuberculosis in South Africa. N Engl J Med. 
2017;376(3):243–53.

38 Dheda K, Limberis JD, Pietersen E, et al. Outcomes, 
infectiousness, and transmission dynamics of patients with 
extensively drug-resistant tuberculosis and home-discharged 
patients with programmatically incurable tuberculosis: a 
prospective cohort study. Lancet Respir Med. 2017;269–81.

39 Zignol M, Sismanidis C, Falzon D, Glaziou P, Dara M, Floyd 
K. Multidrug-resistant tuberculosis in children: evidence from 
global surveillance. Eur Respir J. 2013;42(3):701–7.



166 2017 SAHR – 20 Year Anniversary Edition

40 Schaaf HS, Shean K, Donald PR. Culture confirmed multidrug 
resistant tuberculosis: diagnostic delay, clinical features, and 
outcome. Arch Dis Child. 2003;88(12):1106–11.

41 Moore BK, Anyalechi E, van der Walt M, et al. Epidemiology 
of drug-resistant tuberculosis among children and adolescents 
in South Africa, 2005–2010. Int J Tuberc Lung Dis. 
2015;19(6):663–9.

42 Rawlinson J, Klaasen S, Bamford L, Visser R. Improving the 
management of patients with multi-drug resistant tuberculosis 
in the Lower Orange District and Northern Cape Province. 
Initiative for Sub-district Support. Durban: Health Systems 
Trust; 2001.

43 Finlay A, Van der Walt M, Holtz TH, Thorpe L, Wells CD, 
Weyer K. Treatment outcomes of patients with multidrug-
resistant tuberculosis in South Africa using a standardized 
regimen, 1999–2000. 42nd Annual Meeting of the Infectious 
Disease Society of America; Boston, USA; 2004.

44 Rawlinson J. Multi-drug resistant tuberculosis in South Africa. 
HST Update. 2000;56:8–10.

45 Espinal MA, Dye C, Raviglione M, Kochi A. Rational 
‘DOTS plus’ for the control of MDR-TB. Int J Tuberc Lung Dis. 
1999;3(7):561–3.

46 Weyer K. Multidrug-resistant tuberculosis. Continuing Medical 
Education (CME). 2005;23(2):74–84.

47 Farley JE, Ram M, Pan W, et al. Outcomes of multi-drug 
resistant tuberculosis (MDR-TB) among a cohort of South 
African patients with high HIV prevalence. PLoS One. 
2011;6(7):e20436.

48 Hoek KG, Schaaf HS, Gey van Pittius NC, van Helden PD, 
Warren RM. Resistance to pyrazinamide and ethambutol 
compromises MDR/XDR-TB treatment. S Afr Med J. 
2009;99(11):785–7.

49 Calver AD, Falmer AA, Murray M, et al. Emergence of 
increased resistance and extensively drug-resistant tuberculosis 
despite treatment adherence, South Africa. Emerg Infect Dis. 
2010;16(2):264–71.

50 Cegielski JP, Dalton T, Yagui M, et al. Extensive Drug 
Resistance Acquired During Treatment of Multidrug-Resistant 
Tuberculosis. Clin Infect Dis. 2014.

51 World Health Organization. Guidelines for the programmatic 
management of drug-resistant tuberculosis. Geneva: WHO; 
2006. Contract No.: WHO/HTM/TB/2006.362.

52 Schnippel K, Rosen S, Shearer K, et al. Costs of inpatient 
treatment for multi-drug-resistant tuberculosis in South Africa. 
Trop Med Int Health. 2013;18(1):109–16.

53 South African National Department of Health and the World 
Health Organization. Towards Universal Health Coverage: 
Report of the evaluation of South Africa drug resistant TB 
programme and its implementation of the policy framework on 
decentralised and deinstitutionalised management of multidrug 
resistant TB. Geneva: WHO; 2016.

54 Loveday M, Wallengren K, Brust J, et al. Community-based 
care vs. centralised hospitalisation for MDR-TB patients, 
KwaZulu-Natal, South Africa. Int J Tuberc Lung Dis. 
2015;19(2):163–71.

55 Padayatchi N, Friedland G. Decentralised management 
of drug-resistant tuberculosis (MDR- and XDR-TB) in South 
Africa: an alternative model of care. Int J Tuberc Lung Dis. 
2008;12(8):978–80.

56 Brust JC, Shah NS, Scott M, et al. Integrated, home-
based treatment for MDR-TB and HIV in rural South 
Africa: an alternate model of care. Int J Tuberc Lung Dis. 
2012;16(8):998–1004.

57 Loveday M, Wallengren K, Voce A, et al. Comparing 
early treatment outcomes of MDR-TB in decentralised and 
centralised settings in KwaZulu-Natal, South Africa. Int J 
Tuberc Lung Dis. 2012;16(2):209–15.

58 Cox H, Hughes J, Daniels J, et al. Community-based treatment 
of drug-resistant tuberculosis in Khayelitsha, South Africa. Int J 
Tuberc Lung Dis. 2014;18(4):441–8.

59 Cox H, Daniels J, Muller O, et al. Impact of decentralized 
care and the Xpert MTB/RIF test on rifampicin-resistant 
tuberculosis treatment initiation in Khayelitsha, South Africa. 
Open Forum Infectious Diseases. 2015; Advance access Feb 
4.

60 Churchyard GJ, Stevens WS, Mametja LD, et al. Xpert MTB/
RIF versus sputum microscopy as the initial diagnostic test 
for tuberculosis: a cluster-randomised trial embedded in 
South African roll-out of Xpert MTB/RIF. Lancet Glob Health. 
2015;3(8):e450–7.

61 South African National AIDS Council. National Strategic Plan 
(NSP) for HIV and AIDS, TB and STIs 2012–2016. Pretoria: 
NDoH; 2011. 

62 Pym AS, Diacon AH, Tang SJ, et al. Bedaquiline in the 
treatment of multidrug- and extensively drug-resistant 
tuberculosis. Eur Respir J. 2015.

63 Ndjeka N, Conradie F, Schnippel K, et al. Treatment of 
drug-resistant tuberculosis with bedaquiline in a high HIV 
prevalence setting: an interim cohort analysis. Int J Tuberc 
Lung Dis. 2015;19(8):979–85.

64 South African National Department of Health. Introduction of 
new drugs and drug regimens for the management of drug-
resistant tuberculosis in South Africa: policy framework. 2015. 
Contract No.: Version 1.1 Pretoria NDoH; June 2015.

65 DR-TB STAT Task Force. DR-TB STAT: Summary and Updates. 
December, 2016.
URL: http://drtb-stat.org

66 World Health Organization. The shorter MDR-TB regimen 
2016 [Internet] [cited 12 December 2016] 
URL: http://www.who.int/tb/Short_MDR_regimen_factsheet.
pdf.

67 Aung KJ, Van Deun A, Declercq E, et al. Successful ‘9-month 
Bangladesh regimen’ for multidrug-resistant tuberculosis 
among over 500 consecutive patients. Int J Tuberc Lung Dis. 
2014;18(10):1180–7.

68 Moodley R, Godec TR, Team ST. Short-course treatment for 
multidrug-resistant tuberculosis: the STREAM trials. Eur Respir 
Rev. 2016;25(139):29–35.

69 Enwerem M. DR-TB Treatment Guidelines Revision 4th to 
5th July 2016: Report of the expert meeting to advance the 
implementation of short MDR-TB regimen in South Africa. 
South African National Department of Health, World Health 
Organization, USAID; 2016.

70 Barnard M, Warren R, Gey Van Pittius N, et al. Genotype 
MTBDRsl line probe assay shortens time to diagnosis of 
extensively drug-resistant tuberculosis in a high-throughput 
diagnostic laboratory. Am J Respir Crit Care Med. 
2012;186(12):1298–305.

71 Theron G, Peter J, Richardson M, et al. The diagnostic 
accuracy of the GenoType((R)) MTBDRsl assay for the 
detection of resistance to second-line anti-tuberculosis drugs. 
Cochrane Database Syst Rev. 2014(10):CD010705.

72 RESIST-TB (Research Excellence to Stop TB Resistance). Drug-
resistant tuberculosis clinical trials progress report (updated 
January 2017). 
URL: www.resisttb.org



Tuberculosis

SAHR 2017 167

73 Conradie F, Diacon AH, Mendel C, et al. Interim results of 
Nix-TB clinical study of pretomanid, bedaquiline and linezolid 
for treatment of XDR and treatment intolerant/failed MDR-TB. 
47th World Conference of Lung Health; Liverpool, United 
Kingdom: International Union Against Tuberculosis and Lung 
Diseases; 2016.

74 Abdool Karim SS, Churchyard GJ, Karim QA, Lawn SD. 
HIV infection and tuberculosis in South Africa: an urgent 
need to escalate the public health response. Lancet. 
2009;374(9693):921–33.

75 Loveday M, Padayatchi N, Wallengren K, et al. Association 
between health systems performance and treatment outcomes 
in patients co-infected with MDR-TB and HIV in KwaZulu-
Natal, South Africa: implications for TB programmes. PLoS 
One. 2014;9(4):e94016.

76 Cohen K, Meintjes G. Management of individuals requiring 
antiretroviral therapy and TB treatment. Curr Opin HIV AIDS. 
2010;5(1):61–9.

77 Chehab JC, Vilakazi-Nhlapo AK, Vranken P, Peters A, 
Klausner JD. Current integration of tuberculosis (TB) 
and HIV services in South Africa, 2011. PLoS One. 
2013;8(3):e57791.

78 Page-Shipp L, Voss De Lima Y, Clouse K, et al. TB/HIV 
integration at primary care level: A quantitative assessment 
at 3 clinics in Johannesburg, South Africa. S Afr J HIV Med. 
2012;13(3):138–43.

79 Dodd PJ, Sismanidis C, Seddon JA. Global burden of drug-
resistant tuberculosis in children: a mathematical modelling 
study. Lancet Infect Dis. 2016.

80 Zar HJ, Workman L, Isaacs W, Dheda K, Zemanay W, Nicol 
MP. Rapid diagnosis of pulmonary tuberculosis in African 
children in a primary care setting by use of Xpert MTB/RIF 
on respiratory specimens: a prospective study. Lancet Glob 
Health. 2013;1(2):e97–104.

81 Ahuja SD, Ashkin D, Avendano M, et al. Multidrug resistant 
pulmonary tuberculosis treatment regimens and patient 
outcomes: an individual patient data meta-analysis of 9,153 
patients. PLoS Med. 2012;9(8):e1001300.

82 Isaakidis P, Rangan S, Pradhan A, Ladomirska J, Reid T, 
Kielmann K. ‘I cry every day’: experiences of patients 
co-infected with HIV and multidrug-resistant tuberculosis. Trop 
Med Int Health. 2013;18(9):1128–33.

83 Ramma L, Cox H, Wilkinson L, et al. Patients’ costs 
associated with seeking and accessing treatment for drug-
resistant tuberculosis in South Africa. Int J Tuberc Lung Dis. 
2015;19(12):1513–9.

84 Wingfield T, Boccia D, Tovar M, et al. Defining catastrophic 
costs and comparing their importance for adverse tuberculosis 
outcome with multi-drug resistance: a prospective cohort study, 
Peru. PLoS Med. 2014;11(7):e1001675.

85 Cox H, Ramma L, Wilkinson L, Azevedo V, Sinanovic E. Cost 
per patient of treatment for rifampicin-resistant tuberculosis in 
a community-based programme in Khayelitsha, South Africa. 
Trop Med Int Health. 2015.

86 Richter LM, Lonnroth K, Desmond C, Jackson R, Jaramillo E, 
Weil D. Economic support to patients in HIV and TB grants 
in rounds 7 and 10 from the global fund to fight AIDS, 
tuberculosis and malaria. PLoS One. 2014;9(1):e86225.



168 2017 SAHR – 20 Year Anniversary Edition


