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Abstract 

Prevention of multidrug (MDR) and extensively drug-resistant tuberculosis (XDR-TB) is a top 

priority for global TB control, given the need to limit epidemic spread and considering the high 

cost, toxicity and poor treatment outcomes with available therapies. We performed a 

systematic literature review to evaluate the evidence for strategies to reduce MDR/XDR-TB 

transmission and disease progression. 

Rapid detection and timely initiation of effective treatment is critical to rendering MDR/XDR-

TB cases non-infectious. The scale-up of rapid molecular testing has transformed the 

capacity of high-incidence settings to identify and treat MDR/XDR-TB patients. Optimised 

infection control measures in hospitals and clinics are critical to protect other patients and 

healthcare workers, while creative measures to reduce transmission within community 

hotspots require consideration. Targeted screening of high-risk communities may enhance 

early case-detection and limit the spread of MDR/XDR-TB. Among infected contacts, 

preventive therapy promises to reduce the risk of disease progression. This is supported by  

observational cohort studies, but randomised trials are urgently needed to confirm these 

observations and guide policy formulation.     

Substantial investment in MDR/XDR-TB prevention and care will be critical if the ambitious 

global goal of TB elimination is to be realised.  
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Background 

It is estimated that multidrug-resistant tuberculosis (MDR-TB; i.e. Mycobacterium tuberculosis 

resistant to at least isoniazid and rifampicin) affects 480,000 people annually with only a 

fraction of these patients receiving appropriate treatment [1]. Given the poor outcomes of 

MDR-TB treatment and the need to contain its spread, preventing MDR-TB in contacts 

remains a top priority for global TB control [2]. This review explores current strategies for 

interrupting transmission and therapies to prevent infected contacts of MDR-TB cases from 

developing disease.  

 

We performed a systematic review of the literature regarding the prevention of MDR and 

XDR-TB, using the following electronic databases: PubMed, the Cochrane Database of 

Systematic Reviews and EMBASE. We used the search terms "tuberculosis, multidrug 

resistant", AND "infection control" OR "prevention and control" OR “chemoprophylaxis” OR 

“transmission”. English language papers were retrieved and bibliographic references of 

identified articles were examined for additional relevant studies. The search included papers 

published between January 2000 and May 2016. We also conducted a search of the websites 

of relevant institutions (World Health Organisation, American Thoracic Society, European 

Respiratory Society, United States Centers for Disease Control and Prevention, International 

Union Against Tuberculosis and Lung Disease, United Kingdom National institute for Health 

and Care Excellence and other national advisory groups) for existing guidelines. 

 

Primary MDR-TB transmission  

Antibiotic resistance first arises when patients with drug-susceptible (DS)-TB receive 

inadequate or interrupted therapy, leading to the selection of drug-resistant bacteria and 

‘acquired’ drug resistance [3]. However, once resistant bacteria have become established in 

an infectious patient, they may then spread to others through airborne droplets as ‘primary’ or 

transmitted drug resistance. Despite initial evidence that laboratory induced drug-resistant 

mutations were associated with a fitness cost and likely reduced transmissibility, evidence 

from multiple sources indicate that drug-resistant bacteria selected within clinical settings are 

readily transmissible [4]. Consequently, primary transmission of drug-resistant bacteria is now 
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recognised as the dominant mechanism sustaining the global MDR-TB epidemic [5]. 

Molecular epidemiological studies indicate that a high proportion of drug-resistant (DR)-TB 

arises from primary transmission [6-8], while programme data from 30 low and middle income 

countries showed that a median of 54% (interquartile range 45-67%) of MDR-TB occurred 

among patients who have never received TB treatment [9]. Dynamic transmission modeling 

using programmatic data estimated that 95.9% (95% confidence interval [CI] 68.0-99.6%) of 

incident MDR-TB is attributable to primary transmission, including 61.3% (95% CI16.5-95.2%) 

of MDR-TB in previously treated individuals [5]. Limiting MDR-TB transmission requires rapid 

diagnosis and effective treatment, together with optimal infection control and prevention 

programmes to limit the number of secondary cases [10].  

 

Infection and disease among MDR-TB contacts 

In the absence of treatment, the natural history of MDR-TB is essentially the same as for DS-

TB. Most infected contacts will mount an effective early immune response that contains the 

bacteria and prevents progression to TB disease [11]. If this occurs, mycobacteria may be 

undetectable in the lung, yet survive for prolonged periods in a dormant state called "latent 

tuberculosis infection" (LTBI). Bacterial reactivation and progression to disease can occur 

long after infection, particularly following immune compromise. TB disease and LTBI are not 

binary states, but rather are ends of a spectrum, with progression between the two states 

determined by the immunological control of the host and the virulence of the organism [12, 

13]. In children, the term “TB infection” instead of LTBI is preferred, as they are usually 

recently infected and could still be in the phase of progression to disease [14]. 

 

Since individuals with LTBI are asymptomatic, the diagnosis relies upon immunological 

responses to M. tuberculosis antigens using either a tuberculin skin test (TST) or interferon-

gamma release assay (IGRA). TST quantifies the delayed cutaneous reaction to intradermally 

injected purified protein derivative (PPD), but cross-reactivity with environmental non-

tuberculous mycobacteria and bacille Calmette-Guérin (BCG) vaccine may cause false 

positive results. Although IGRAs have greater specificity, this has limited clinical relevance in 

most settings and exhibits considerable within-subject variability. Neither test can differentiate 
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LTBI from active TB, or incipient disease [15]. Cohort studies from different settings indicate 

that 5% to 15% of people with LTBI will eventually develop TB disease, the vast majority 

within the first two to five years after exposure [11, 16]. The majority of infected children will 

progress to disease within 12 months, and almost all within two years. However, biomarkers 

to determine which individuals have the highest risk of progression to TB are lacking, 

although promising biomarkers of incipient disease in adolescents with documented TB 

infection have recently been reported [17]. 

 

The risk of LTBI and TB disease among contacts exposed to MDR-TB is considerable. In a 

meta-analysis of 25 studies, 7.8% of household contacts of MDR-TB patients developed TB, 

with most occurring within three years after enrolment. Furthermore, 47.2% of contacts had 

LTBI [18]. Healthcare workers exposed to MDR-TB also have a substantially increased risk of 

MDR-TB [19, 20]. In settings with uncontrolled TB transmission within the community, not all 

TB among contacts is necessarily attributable to the identified source case. In studies from 

Lima, Peru, 9% and 14% of contacts grew isolates which differed genetically from their 

presumed source case, indicating a likely alternative source of the infection [21, 22]. 

However, most MDR-TB cases result from recognized exposure and strategies to prevent 

MDR-TB among known contacts are critical to an effective public health response. 

 

Strategies to curb transmission of drug-resistant TB  

Rapid TB diagnosis with drug susceptibility testing 

Similar to DS-TB, early diagnosis and effective treatment are crucial elements of an effective 

MDR-TB control strategy. Diagnostic delay is a major contributor to ongoing TB transmission. 

Diagnosis of DR-TB requires drug susceptibility testing (DST), which has been unavailable in 

most high-prevalence settings until the recent deployment of rapid genotypic DST using 

GeneXpert MTB/RIF® or Line Probe Assays (e.g. INNO-LiPA ® and Genotype MTBDRsl ®) 

[23].  However, a substantial case detection gap persists and it is estimated that three 

quarters of all MDR-TB cases remained undetected in 2014 [1]. Globally, only 12% of new 

bacteriologically confirmed TB cases and 58% of previously treated cases have DST 

performed. Universal DST for all TB patients at the time of initial diagnosis is a strong 
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recommendation of the 2016 World Health Organization (WHO) MDR-TB treatment 

guidelines [24]. This strengthened guidance applies to all settings and age groups [25] and is 

the centerpiece of the proposed “F-A-S-T” strategy – to Find cases Actively by cough 

surveillance and rapid molecular sputum testing, Separate safely, and Treat effectively based 

on rapid DST [25]. Further research is required to evaluate the effectiveness of such 

strategies, since substantial investment by health systems will be required to translate this 

vision into reality.  

 

Enhanced case finding is a vital strategy to bridge the substantial MDR-TB case detection 

gap. Systematic screening of high-risk populations, including household contacts of MDR-TB 

cases and those exposed in congregate settings such as hospitals and prisons, is likely to 

play an important role [22]. Current WHO guidelines advocate screening of all close contacts 

of infectious MDR and extensively drug-resistant TB (XDR-TB; i.e. MDR plus resistance to 

the fluoroquinolones and a second-line injectable agent) cases [26, 27]. Preventing disease 

or identifying disease at an early stage in these populations will benefit individuals and reduce 

ongoing transmission within their communities [28]. Regular symptom-based screening of 

other high-risk populations such as people living with HIV would also be beneficial.  The roll-

out of GeneXpert MTB/RIF® to 122 countries  illustrates the potential for new technologies to 

bypass the limitations of weak laboratory infrastructure in resource-limited settings [23]. 

However, sustainability of funding for rapid genotypic tests is an ongoing concern in many 

countries, where donor funds have driven the scale-up. In addition, access to DST for 

second-line drugs remains an important priority in order to avoid delayed diagnosis and 

inappropriate treatment of XDR-TB with standardised MDR-TB regimens [29, 30].  

 

Timely commencement of effective treatment  

The delivery of effective treatment is critical to achieve optimal patient and public health 

benefits, since the disease is curable and effective treatment rapidly renders affected patients 

non-infectious. A South African study found that patients on effective MDR-TB treatment 

became non-infectious, to guinea pigs in adjacent wards exposed to exhaust air from these 

patients, within 2 days [31]. Only those on ineffective treatment (undiagnosed XDR-TB) 
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contributed to ongoing transmission to exposed guinea pigs.  The study also showed that 

transmission varied substantially between patients, with a minority of patients being 

responsible for the bulk of transmission. Although patients ceased to be infectious within days 

of initiating effective treatment in this study, expert opinion recommends at least two weeks of 

effective TB therapy before transmission risk is considered to have reduced [31]. 

 

Since effective therapy limits the transmission risk, closely supervised MDR-TB therapy can 

be delivered to patients in the community without the resource implications of a prolonged 

inpatient stay [32, 33].  Home-based treatment also improves patient wellbeing [34] and 

treatment outcome [35, 36]. Studies of DS-TB found that home-based treatment did not 

increase infection or disease among household contacts [37]. This approach should also 

apply to effective MDR-TB treatment. In light of the available evidence, current WHO policies 

support decentralised MDR-TB care [1], with home confinement during the initial stages of 

therapy to minimise the transmission risk [38]. Not only is timely treatment commencement 

vital, but ongoing patient support for the full treatment duration is essential to avert treatment 

failure, disease relapse or amplification of drug resistance.  Patient support includes methods 

of ensuring treatment adherence measures, such as direct observation of therapy, 

accompanied by social and psychological support [39]. Furthermore, monitoring 

bacteriological evidence of MDR-TB treatment response is important in settings where 

second-line drug resistance is unavailable, and more advanced drug resistance possible.  

 

Enhanced infection control measures 

Transmission of DR-TB within healthcare facilities and other congregate settings is a major 

concern, especially in resource limited settings. The well-documented XDR-TB outbreak in 

KwaZulu-Natal, South Africa, highlighted the dire consequences of poor infection control 

practices in healthcare settings [6]. Both hospitalised patients and healthcare workers were 

affected. Subsequent molecular strain typing and social network analyses demonstrated that 

82% of patients may have acquired their infection in hospital. Studies in the surrounding 

community showed no increased XDR-TB prevalence [40], reinforcing the role of hospitals 

and clinics as important sites of potential TB transmission. The outbreak also highlighted the 
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risk of transmission and poor outcomes seen for people living with HIV exposed to drug 

resistant disease. This indicates the critical importance of prevention strategies among 

populations with high rates of HIV infection. 

 

Institutional measures to control TB transmission form a critical part of an adequate health 

system response. The F-A-S-T strategy provides a valuable programmatic framework for 

reducing MDR/XDR-TB in high-prevalence settings [41]. Rapid diagnosis and effective 

treatment strategies act synergistically with the hierarchy of TB infection control measures; 

consisting of administrative, engineering or environmental and personal respiratory protection 

measures [42]. Facility-based administrative controls include cough triage systems and 

management of patient flows to separate possible TB or MDR/XDR-TB patients.  There is 

limited evidence to quantify the impact of standardized administrative measures, but 

common-sense approaches are likely to be cost-effective. Engineering and environmental 

controls may include improved ventilation, directed airflow and use of ultraviolet light for 

germicidal irradiation [43].  

 

Small particulate filters, such as N95 masks, protect the wearer from airborne infection, but 

are expensive, must be tight fitting to prevent air leaks and should be worn during all patient 

encounters. Washable cloths or single use surgical facemasks do not protect the wearer from 

becoming infected. If warn by infectious patients, surgical facemasks may reduce aerosol 

production and offer some protection to people in close proximity. Obligatory wearing of 

facemasks reduced the rate of infection by 56% (33 to 70.5%) in MDR-TB wards in South 

Africa [44], indicating the inadequacy of this strategy if used in isolation [45]. However, 

ensuring that infectious patients wear facemasks is challenging and may offer false 

reassurance to staff.  More broadly, health systems should implement mechanisms for 

regular monitoring of basic infection control measures [46]. 

 

Contact investigation among high-risk groups 

Screening of close contacts of infectious patients is an important public health priority, with 

early detection providing benefits for both individuals and the population. Household contact 
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investigation is important to screen symptomatic members, especially vulnerable young 

children and those with immunocompromise [47]. At the community level, routine use of 

molecular typing and social network analysis should alert public health officials to 

transmission hotspots and identify additional high-risk groups for whom screening may be 

required.  In addition to screening household contacts, TB control programmes may also 

identify congregate settings or community locations where MDR-TB transmission is occurring. 

In some high-income settings, this approach has enabled public health programmes to 

enhance MDR-TB detection [48].  

 

Strategies to reduce progression to disease  

Preventive therapy  

Preventive therapy with isoniazid or rifamycin-based regimens has long been the standard of 

care for infected contacts of patients with DS-TB [49]. However, evidence to inform the 

appropriate management of MDR-TB contacts is limited. Several observational studies 

suggest that preventive therapy based on second-line drugs may lower the risk of progression 

to TB disease. During two MDR-TB outbreaks on the island of Chuuk, Federated States of 

Micronesia, 104 infected contacts received fluoroquinolone-based preventive therapy.  After 

36 months of follow-up, none of the treated contacts but three of the 15 contacts who refused 

preventive therapy developed MDR-TB [50]. The program achieved exceptional (89%) 

adherence with directly observed therapy (DOT). Tailored regimens included a daily 

fluoroquinolone (moxifloxacin 400mg or levofloxacin 20 mg/kg), with ethambutol or 

ethionamide according to the DST of the source case. 

 

A cohort study done in Cape Town, South Africa, provided six months of ofloxacin, 

ethambutol  and high-dose isoniazid to young children (<5 years of age) in household contact 

with an infectious MDR-TB source case [51].  During 219 patient years of follow-up, only six 

of 186 (3.2%) infected children who received preventive therapy developed incident TB, 

which is much less than the number expected from natural history of disease studies. A 

previous study from the same setting provided tailored chemoprophylaxis to 105 young 

children (<5 years of age) in household contact with an infectious MDR-TB source case.  
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Among infected children, 2/41 (5%) that received appropriate MDR preventive therapy 

developed TB, compared to 13 of 64 (20%) who did not receive preventive therapy (odds 

ratio 5.0) [52].  

 

Table 1 provides an overview of all published studies where preventive therapy was given to 

MDR-TB contacts. To date, no randomized controlled trial has assessed the efficacy of a 

particular preventive therapy regimen. A placebo-controlled randomized trial to treat LTBI in 

transplant candidates was terminated early on account of high rates of tendinopathy among 

those receiving levofloxacin [53]. However, this study population was not representative of 

most MDR-TB contacts, given all participants were taking prednisone – a recognised 

contributor to tendinopathy with fluoroquinolones.  Trial results augur some caution in the use 

of fluoroquinolones, but similar findings have not been reported in the other prospective 

studies involving fluoroquinolones.  

 

Current guidelines offer no consistent advice regarding the appropriate management of MDR-

TB contacts. WHO recommends a conservative approach with periodic screening of infected 

contacts for at least two years, given the absence of randomized trial data [49]. However, a 

recent expert consensus paper suggested that fluoroquinolones should be considered in 

high-risk contacts, depending on the DST results of the likely source case  in conjunction with 

follow-up [54].  US guidelines offer both preventive therapy and periodic surveillance without 

therapy as valid options [55]. In response to the need for improved clinical evidence, three 

randomised controlled trials will soon be underway to evaluate the effectiveness of preventive 

therapy for infected MDR-TB contacts. These will clarify the roles of levofloxacin alone 

(VQUIN and TB CHAMP) in the treatment of MDR-TB contacts and delamanid compared to 

standard dose isoniazid (PHOENIx) as a potential universal preventive therapy regimen [56, 

57]. Until these data are available, ongoing surveillance of contacts treated with preventive 

therapy is recommended, given that the effectiveness of these regimens is not yet known. 

Importantly, individuals with impaired immunity have a particularly high risk of progressing to 

disease. Consequently, high-risk contacts with reduced immunological function, particularly 

young children (<5 years of age) and people living with HIV, should be prioritised for follow-up 
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and/or preventive therapy in consultation with MDR-TB experts, in light of their increased 

susceptibility to develop TB disease. 

 

Table 2 provides a brief overview of preventive therapy options for different types of DR-TB. 

Pyrazinamide is excluded, given the substantial toxicity and high rates of discontinuation 

reported in observational studies where the drug was used [58-60]. For contacts of MDR-TB 

plus fluoroquinolone resistance cases with low-level isoniazid resistance, some authors 

suggest the use of high-dose isoniazid [61], however there is no evidence to support this 

approach. Use of one or more drugs to which the likely source case is susceptible seems 

advisable in MDR-TB contacts. Given the potential toxicity and unproven effectiveness of 

preventive regimens for MDR-TB, clinicians need to weigh the potential toxicities of 

preventive therapy against the risk of developing TB disease in exposed individuals. In most 

adults, the risk of disease can be assessed using a test for LTBI, such as TST or IGRA. In 

young children who are evaluated within the TST/IGRA conversion window, preventive 

therapy may be commenced without LTBI confirmation [61].  However, it is important to 

identify uninfected children for whom exposure to potentially toxic preventive therapy has no 

benefit. Therefore, repeat testing is typically performed eight to 12 weeks after contact has 

ended, to allow sufficient time for an immunological response to occur.  

 

Immunization 

M. bovis BCG was developed as a pre-exposure vaccine and it reduces the risk of 

disseminated disease in young children. The protection conferred by the vaccine appears to 

vary substantially between populations, and decline over time [62],  However, the protection 

provided against adult-type disease is variable and its impact on epidemic transmission is 

minimal.  Newer post-exposure vaccines are in development, but no protective efficacy has 

yet been established [63].     

 

Future directions and research priorities 

TB prevention, including the prevention of MDR/XDR TB, is a cornerstone of the End TB 

Strategy that defines global ambition for TB control in the coming decades [64].  Each of its 
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three pillars applies to MDR/XDR-TB prevention, including the importance of intensified 

research and innovation (Table 3). Research priorities include the development of a strong 

evidence base for the optimal use of preventive therapy in high-risk populations, determining 

the protective efficacy of novel vaccines [63], developing sensitive and rapid diagnostic tests 

for DR-TB (directly from sputum samples), identifying biomarkers to predict future disease 

risk, identifying pragmatic methods to enhance case detection, testing new models of care to 

reduce time to effective treatment, developing treatment regimens that are short, safe and 

durable and improving infection control in all high transmission settings [65].  

 

Conclusion 

Preventing the spread of MDR/XDR-TB is a global health priority and requires enhanced 

efforts to strengthen TB control in resource-limited settings.  Given the substantial costs of 

treating drug resistant TB, targeted prevention strategies among high-risk populations are 

likely to be cost-effective. Given the substantial flow of migrants from high to low incidence 

regions around the world, investments in MDR/XDR-TB control in high-incidence countries 

also benefit countries where TB is less common [66]. Expansion of strategies to prevent 

MDR/XDR-TB disease and limit ongoing transmission will be critical if the ambitious global 

goal of TB elimination is to be realised.   
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Table 1: MDR-TB preventive therapy provided and outcomes achieved 

Study (ref); 
Country (year) 

Exposed group Preventive therapy 
provided 

Outcome achieved 

Adler-Sohet [58] 

India (2014) 

26 children (<5 years) 

Household contact  

TST ≥ 5mm 

9 months  

LFX and PZA 

57.7% completed at least 
9 months of therapy. 

No TB after 24 months  

46.2% experienced AEs  

Attamna [67] 

Israel (2009) 

12 contacts (all ages) 

Household contact  

TST positive 

CIP and PZA 

(duration not reported) 

No cases of TB 

Bamrah [50]  

Federated States 
of Micronesia 
(2014) 

104 contacts (all ages) 

Household or health 
facility contact  

TST ≥ 5mm 

12 months  

Adults: MFX and EMB 
or ETH 

Children ≤12 years: 
LFX and EMB or ETH  

89% completed therapy 

None developed TB after 
36 months. 

Denholm [68] 

Australia (2012) 

18 contacts  

> 8 hours exposure 

TST positive 

Between 2 and 9 
months 

Various drugs*  

No cases of TB#  

Feja [69] 

USA (2008) 

51 contacts  (<15 
years) 

TST positive 

4.8-18.3 months 

Various drugs**  

No cases of TB after 2 
years. 

Garcia-Prats [70] 

South Africa 
(2014) 

23 children (<5 years) 

Day-care center 
contact 

TST positive or 
negative 

6 months 

INH++, EMB, OFX 

No cases of TB after 12 
months. 

Horn [71] 

USA (1994) 

16 health workers 6 months 

OFX and PZA  

14 (88%) discontinued 
after less than 3 
months***.  

Incident TB not reported 

Kritski [72] 

Brazil (1996) 

45 contacts (all ages) 
Close contact  

TST positive  

Duration 

INH (dose not stated) 

4% receiving high dose 
INH developed TB; 9% 
who did not  

Lou [59] 

Singapore (2002) 

48 solid organ 
transplant recipients 
Health facility contact  

TST status not 
reported 

12 months  

LFX and PZA  

 

27.1% completed; 66.7% 
discontinued due to AEs 
(mostly gastrointestinal) 

Incident TB not reported 

Papastavros [73] 17 contacts  6-12 months  14 (82%) developed AEs 
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Canada (2002) TST ≥ 5mm LFX and PZA  Incident TB not reported 

Ridzon [60] 

USA (1997) 

22 contacts (21 with 
recent conversions) 

12 months  

OFX and PZA  

59% stopped within 6 
months; no TB 

Schaaf (52)  

South Africa 
(2002) 

41 children (<5 years) 

Household contact 
TST positive 

6 months 

INH++, PZA, ETH, 
OFX (3-4 drugs) 

individualised  

5% developed TB during 
30 months follow-up; 
13/64 (20%) who elected 
not to receive therapy 

Seddon [51] 

South Africa 
(2013) 

186 children (<5 or 
HIV+ <15 years) 

Regardless of TST 
status 

6 months  

INH++, ETH, OFX 

3.2% developed TB 
during 219 patient-years 
of observation. 

Adherence 75.8%. 

Sneag [74] 

South Africa 
(2007) 

5 children developed 
TB on “preventive 
therapy” 

2 -14 months 

INH, RIF, PZA 
combinations 

All 5 had index cases 
with MDR-TB  

Tochon [75] 

France (2011) 

6 children (<2 years) 

Household contact 
contacts ( MDR or 
poly-drug resistant TB) 

Up to 3 months  

INH and RIF. One child 
CIP and PZA. 

1 (16%) developed TB  

Trieu [76] 

USA (2015) 

50 contacts (all ages) 
Two MDR-TB 
outbreaks  

MFX or MFX + PZA 

Duration of therapy not 
reported 

60% completed therapy; 
None developed MDR-
TB@ 

Williams [77] 

United Kingdom 
(2013) 

8 children (ages) 

Household or close 
social contact 

TST positive 

6-12 months  

2 drugs individualized  

No TB after at least 2 
years follow-up 

 
Ref – reference; MDR - multidrug-resistant; TB - tuberculosis; TST - tuberculin skin test; DOT 
- directly observed therapy; DST - drug susceptibility test; AEs – Adverse effects; HIV – 
human immune deficiency virus; USA - United States of America  
INH – isoniazid; INH++ - high-dose INH (see Table 2); EMB – ethambutol; ETH – 
ethionamide; CIP – ciprofloxacin;  OFX – ofloxacin; LFX – levofloxacin; MFX – moxifloxacin; 
PZA – pyrazinamide 
+One child was lost to follow-up; no outcome recorded 
*Regimens included: MFX; RMP/PZA/EMB; CIP/PZA; INH/PZA; EMB/PZA; MFX/EMB; CIP 
**Regimens included: an average of 3 drugs, including: quinolone agents (69%), cycloserine 
(67%), ethionamide (49%), pyrazinamide (53%), and ethambutol (39%).  
***arthralgia (7 workers), gastrointestinal distress (6), hepatitis with alanine aminotransferase 
levels of 491 to 1776 U per liter (4), pruritus (4), fatigue (4), generalized maculopapular skin 
rash (3), insomnia (3), and vertigo (2). 
# Median follow-up period of contacts with LTBI was 54 months. 
@One contact who took a month of MOX and PZA in 2006 developed TB due to a different 
drug susceptible strain than the initial index patient in 2009. 
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Table 2: Overview of drugs used in DR-TB preventive therapy; dose, potential application and adverse events to consider  

Drugs Daily dose 
(adult) 

Daily dose 
(child) 

Potential application Common adverse events to consider Evidence of efficacy  

Isoniazid 

(INH) 

Standard 
5mg/kg; max 
300mg 

High  
10mg/kg; 
max 450mg 

Standard  
10 (7-15) mg/kg; 
max 300mg 

High  
15-20mg/kg; max 
450mg  

Source case RIF monoresistant TB 
and confirmed INH susceptible (not 
GeneXpert RIF resistance alone), 
consider INH at standard dose;  

If source case has low-level INH 
resistance, consider high-dose INH* 

Rash, hepatotoxicity, peripheral 
neuropathy 

n/a 

Rifampicin 

(RIF) 

10mg/kg; 
max 600mg  

15 (10-20) mg/kg; 
max 600mg 

INH-mono or polydrug resistant TB 
with source case RIF susceptible TB 

Rash, flu-like illness, hepatitis, 
cytopaenia, drug-drug interactions 
(induced liver enzymes) 

n/a 

Ethambutol 

(EMB) 

15mg/kg#; 
max 600mg 

20mg/kg#; max 
600mg 

Companion agent if source case 
EMB susceptible (or likely 
susceptible) TB 

Rash, visual impairment (decreased 
acuity, colour vision or visual fields)** 

May be effective as a 
part of multi-drug 
regimen [50] 

O/Levofloxacin 

(O/LFX) 

OFX: 800mg 

LFX: 500-
750mg# 

OFX: 20mg/kg; 
max 800mg 

LFX 15-20mg/kg#; 
max 750mg  

Main drug for preventive therapy 
following MDR-TB exposure/infection 
without fluoroquinolone resistance  

 

Rash, tendinitis, tendon rupture, QT 
prolongation. 

[50, 51] 

Moxifloxacin 

 

400mg  10mg/kg; max 
400mg 

Main drug for preventive therapy 
following MDR-TB exposure/infection  

without fluoroquinolone resistance 

Rash, tendinitis, tendon rupture, QT 
prolongation. 

n/a 

Delamanid 100mg twice 
daily## 

n/a Consider for highly vulnerable close 
contact  of  MDR plus FQN and XDR-
TB source case 

QT prolongation  n/a 
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MDR – Multidrug resistance, resistance to isoniazid and rifampicin; XDR- extensively drug resistant, MDR with additional resistance to fluoroquinolones and 
second line injectable antibiotics 
n/a – not available, but expected to be efficacious given evidence of adequate activity in comparable situations 
*Low level INH resistance defined as resistance at 0.1ug/mL and susceptibility at 0.4ug/mL on liquid culture. 
**More common with renal impairment. 
#Dose reduction recommended if creatinine clearance <30%. 
##Fewer patients taking delamanid had side effects when treated with 100mg twice daily compared to 200mg twice daily [78] 
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Table 3: Strategies to prevent M/XDR-TB within the End TB Strategy framework  

Pillar M/XDR-TB prevention strategies 

1. Integrated patient-
centred care and 
prevention 

 Early diagnosis with universal drug susceptibility testing 

 Screening of close contacts  

 Preventive therapy for infected high-risk contacts 

 Early and effective therapy for drug-resistant disease 

2. Bold policies and 
supportive systems 

 Effective infection control policies; scale-up of implementation 

 Optimised MDR/XDR-TB treatment models, including 
decentralized support systems and social protection 

 Active case finding in high-risk populations 

3. Intensified research 
and innovation 

 Overcome local barriers to improve infection control  

 Identify optimal preventive therapy strategies  

 Expedite the diagnosis of drug resistant TB  

 Improve treatment outcome; short duration treatment with 
minimal adverse effects 
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