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B A C K G R O U N D :  Existing international guidelines pro-

vide different recommendations for the management of 

contacts of multidrug-resistant tuberculosis (MDR-TB) 

patients.

O B J E C T I V E :  To conduct two systematic reviews with 

the aim of identifying chemoprophylactic approaches 

that are effective in contacts of MDR-TB patients to as-

sist in policy making.

D E S I G N :  We systematically searched the Medline, Em-

base, Central, LILACS, TRIP and BIOSIS Preview data-

bases for studies on the effectiveness of anti-tuberculosis 

drugs in preventing active TB in persons at risk of devel-

oping MDR-TB. This was done as an update of a sys-

tematic review from 2006 using the same methodology. 

In addition, we searched for studies including persons at 

risk of developing TB after exposure to non-MDR-TB 

patients who were treated with anti-tuberculosis drugs 

other than isoniazid or rifampicin.

R E S U LT S :  Of 1195 references assessed in the update, 

one additional study could be included. As the initial re-

view included two studies, the total number of included 

studies equals three. One study reported no contacts 

who developed TB, whether or not they received pro-

phylaxis. The other two studies showed non-significant 

risk differences of 4% (95%CI −3 to 12), and 5% 

(95%CI −2 to 11), both in favour of chemoprophylaxis. 

For the additional review, 2480 references were assessed, 

but none could be included. 

C O N C L U S I O N :  The attention given to MDR-TB in re-

cent years has not resulted in publications on preventive 

treatment for contacts of MDR-TB patients. The avail-

able evidence is not sufficient to support or reject pre-

ventive treatment. Furthermore, the combined available 

evidence is of very low quality.

K E Y  W O R D S :  prevention; multidrug resistance; latent 
TB 

PREVENTIVE TREATMENT for contacts of tuber-
culosis (TB) patients is highly effective in both non-
human immunodefi ciency virus (HIV) infected and 
HIV-infected persons.1,2 It is included in guidelines 
for TB control of, for example, the Centers for Dis-
ease Control and Prevention (CDC)/American Tho-
racic Society (ATS),3 and the National Institute for 
Health and Clinical Excellence.4 The evidence for this 
is mainly for isoniazid (INH) preventive treatment in 
drug-susceptible TB. In contrast, preventive treat-
ment for contacts of INH and rifampicin (RMP) re-
sistant, i.e., multidrug-resistant TB (MDR-TB), pa-
tients is controversial. In some guidelines, treatment 
with pyrazinamide (PZA) and ethambutol (EMB) or 
PZA and a quinolone (i.e., levofl oxacin or ofl oxacin) 
for 6–12 months is recommended for persons who 
are likely to be infected with MDR-TB and who are 
at high risk for developing active TB.3 Other guide-
lines recommend that close contacts of MDR-TB pa-
tients should not be prescribed chemoprophylaxis 

but should receive careful clinical follow-up for a pe-
riod of at least 2 years.4,5 

An explanation for the difference in recommenda-
tions is that there is little evidence on the effective-
ness of preventive treatment for contacts of MDR-TB 
patients: in other words, the guideline recommenda-
tions are not supported by sound and clear evidence. 
A systematic review by Fraser et al. concluded that 
evidence of the effects of treatment of latent tubercu-
losis infection (LTBI) in people exposed to MDR-TB 
is extremely limited in both quantity and quality.6 
Also, there are no randomised controlled trials com-
paring anti-tuberculosis drug regimens with an alter-
native anti-tuberculosis drug regimen, placebo or no 
intervention given to people exposed to MDR-TB to 
prevent active TB.7 

The World Health Organization (WHO) estimates 
that 440 000 cases of MDR-TB occurred in 2008.8 
Of these, only 7% were identifi ed and reported to the 
WHO, and of the reported cases only a fi fth were 
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treated according to WHO standards.8 Thus, coun-
tries seem to be responding slowly to the threat posed 
by MDR-TB. In April 2009, the WHO convened a 
ministerial meeting of countries with a high burden of 
MDR-TB in Beijing, China.9 This paved the way for 
the 62nd World Health Assembly to adopt resolution 
WHA62.15 on the prevention and control of MDR-
TB and extensively drug-resistant TB (XDR-TB). The 
resolution urges Member States to take action on 
multiple fronts towards achieving universal access to 
diagnosis and treatment of M/XDR-TB by 2015. 

Although much attention is currently being given 
to M/XDR-TB control, preventive treatment for con-
tacts of MDR-TB patients is not mentioned in the 
World Health Assembly resolution. A prioritised re-
search agenda for MDR-TB published in 2008 calls 
for clinical trials or well-designed cohort studies of the 
effi cacy of several individual drugs and drug combi-
nations in preventive treatment of those persons pre-
sumably infected with drug-resistant TB.10 

The attention currently being given to MDR-TB and 
the call for studies on preventive treatment for con-
tacts of MDR-TB patients might have resulted in new 
studies since the systematic review performed by Fraser 
et al. 6 years ago.6 We therefore conducted a system-
atic review on the effectiveness of anti-tuberculosis 
drugs for preventing active TB in persons at risk for 
developing M/XDR-TB, to collect and assess the evi-
dence for policy making. Because drugs other than 
INH and RMP that are effective in preventing active 
TB in persons at risk for developing susceptible, mono- 
or poly-resistant TB might be effective in preventing 
active TB in persons at risk of developing M/XDR-TB. 
We therefore conducted a second systematic review 
in which we evaluated the effectiveness of drugs other 
than INH and RMP to prevent active TB in persons 
at risk of developing susceptible, mono- or polyresis-
tant TB. 

METHODS

Our main goal was to evaluate the effectiveness 
of anti-tuberculosis drugs in preventing active TB in 
persons at risk for developing MDR-TB. Persons 
at risk of developing active TB are persons exposed 
to TB infection by being in close contact with a patient 
with active TB, referred to as ‘contacts’. Contacts can 
be infected with TB (i.e., diagnosed with LTBI), non-
infected (negative test for LTBI) or with unknown in-
fection status. We were also interested in the effective-
ness of drugs other than INH and RMP in preventing 
active TB in contacts of non-MDR-TB patients, as 
this may provide indirect evidence for the effective-
ness of these drugs to prevent active TB in contacts of 
M/XDR-TB patients. We conducted the two system-
atic reviews following the guidelines of the Cochrane 
Handbook for Systematic Reviews and the PRISMA 
(Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) statement.11

Search methods for identification of studies 
For the main goal, the approach taken was to update 
the existing systematic review by Fraser et al.6 We 
a ssessed the quality of the review using the AMSTAR 
tool.12 As the search strategy was extensive and rigor-
ous methods of data extraction were used, we decided 
to use the same methods and search strategy for data 
extraction. We took 1 year overlap with Fraser et al.:6 
as their search ended December 2004, we searched 
the databases from January 2004 to 19 April 2011. 
The search strategy used is given in Appendix A.*

For our second review on the effectiveness of 
drugs other than INH and RMP in preventing ac-
tive TB in persons at risk of developing susceptible, 
mono- or poly-resistant TB, we included a list of anti-
tuberculosis drugs other than INH and RMP in the 
search strategy. The list contained all drugs men-
tioned in the guidelines for the programmatic man-
agement of drug-resistant TB.5 In addition, the follow-
ing key words were used: ‘tuberculosis’ AND (‘latent’ 
OR ‘contact’ OR ‘contact tracing [MeSH]’ OR ‘anti-
biotic prophylaxis [MeSH]’ OR ‘chemoprevention 
[MeSH]’ OR ‘prevent*’ OR ‘prophyla*’). The search 
strategy used can be found in Appendix B. There was 
no limit on calendar year or language. We included 
both published and unpublished studies. 

For both reviews, we searched the same biblio-
graphic databases as Fraser et al.: CENTRAL, Med-
line, LILACS and Embase.6 In addition, we searched 
the TRIP database (systematic reviews and guide-
lines; search date 12 May 2011) and BIOSIS Preview 
(conference abstracts; search date 2 May 2011). The 
reference lists of identifi ed articles and relevant re-
view articles were checked for additional studies 
and ongoing controlled trials were searched via the 
WHO International Clinical Trials Registry Platform 
(ICTRP; search date 2 May 2011).

Selection of studies
The titles/abstracts of the records identifi ed in the 
search were independently assessed by two reviewers. 
References selected by either of the reviewers were 
included. We evaluated whether the objective of the 
study was pharmacological treatment/chemotherapy 
of contacts of (MDR-)TB patients or whether it in-
cluded information on a cohort of contacts of (MDR-)
TB patients who received pharmacological treatment 
and that reported the outcomes, i.e., whether or not 
they developed TB. For the review on the effective-
ness of other drugs, we evaluated whether the phar-
macological treatment of contacts of TB patients was 
with drugs other than INH or RMP. 

In the fi rst phase, we included all publication types, 
i.e., reviews, letters and comments, as well as all types 
of primary studies and all languages. The reviews, 

* Appendices A and B are available in the online version of this 
ar ticle at http://www.ingentaconnect.com/content/iuatld/ijtld/2012/ 
00000016/00000003/art00003
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letters and comments were used for background in-
formation and to fi nd additional primary studies. The 
full texts of potentially relevant studies were reviewed 
for further eligibility with regard to study design, pa-
tients, treatment and outcomes (active pulmonary TB, 
death from any cause, extra-pulmonary TB, adverse 
effects). The selection process was performed inde-
pendently by two reviewers. Consensus was reached 
by discussion. 

Data extraction and analysis
One reviewer (ML) extracted all relevant data items 
from the included studies, and this was carefully 
checked by a second reviewer (MvdW). Inconsisten-
cies were discussed to obtain consensus. 

The risk of bias of the individual studies was as-
sessed by two reviewers independently. We used the 
Newcastle Ottawa Scale (NOS) for cohort studies.13 
We planned to do a meta-analysis for studies that were 
clinically and methodologically homogeneous. How-
ever, this was not possible as the studies were clini-
cally and methodologically heterogeneous. The stud-
ies were summarised qualitatively. The quality of the 
evidence was assessed using the GRADE approach.14

RESULTS

1 Update of the review of Fraser et al. on the 
effectiveness of anti-tuberculosis drugs for preventing 
active TB in contacts of patients with MDR-TB

Study selection
Of the 1195 results from the January 2004–April 
2011 search of CENTRAL, MEDLINE, Embase and 
LILACS, 19 references were considered potentially 
relevant (Figure 1). We also identifi ed 30 reviews and 
assessed these for relevant references. After applying 
the eligibility criteria to the 19 full-text articles, one 
study was included. A list with the excluded studies 
and the reason for exclusion is provided in Table 1.15–

32 Fraser et al. selected two studies from the search 
up to December 2004;6 the total number of included 
studies was therefore three.

A search of the BIOSIS database resulted in 392 rec-
ords. The full-text manuscripts of two of these refer-
ences were retrieved; neither met the eligibility crite-
ria. The TRIP database revealed no additional relevant 
reviews or guidelines. There were no trials registered 
in the WHO International Clinical Trials Registry Plat-
form on pharmacological treatment for contacts of ac-
tive TB patients. We searched the reference lists of the 
included studies, relevant reviews and (inter)national 
guidelines, but found no other eligible studies.

Characteristics of the included studies
The characteristics of the included studies are pre-
sented in Table 2.33–35 Attamna et al. described the in-
cidence of MDR-TB disease in people who were in 

close contact with pulmonary MDR-TB patients, and 
compared the incidence in persons who were offered 
prophylaxis with those who were not.35 The study was 
performed between 1998 and 2006 in Israel, where 
there were no guidelines for prophylaxis in close con-
tacts of MDR-TB patients. The decision was at the 
discretion of the treating physician. The duration of 
follow-up was at least 3 years, with a maximum of 
6 years. A total number of 476 close contacts of 78 in-
dex patients were identifi ed.

Kritski et al. studied close contacts of retreated 
MDR-TB patients between 1988 and 1992 in Brazil.33 
In this retrospective study, exposure time was defi ned 

Figure 1 Search results of update of Fraser et al.6: effec-
tiveness of anti-tuberculosis drugs in preventing active TB in 
contacts of patients with MDR-TB. The search results up to 
2005 were copied from the review of Fraser et al.6 MDR-TB = 
multidrug-resistant TB; RCT = randomised control trial; TB = 
tuberculosis.

Table 1 Studies excluded at full reference screening and the 
reason for exclusion in the update of Fraser et al.:6 
effectiveness of anti-tuberculosis drugs for preventing active 
TB in contacts of MDR-TB patients

Reason for exclusion

Excluded 
studies

n Reference

Not MDR-TB 1 15
No evaluation of chemoprophylaxis 9 16–24
No randomised controlled trial or cohort study 5 25–29
Non-comparative study 3 30–32

TB = tuberculosis; MDR-TB = multidrug-resistant TB.
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as the time from the fi rst TB diagnosis of the index 
patient to time of identifi cation of the contact case. 
Total duration of exposure was 10 406 person-months. 
The incidence of new TB cases was calculated within 
this time frame. Contacts could receive INH prophy-
laxis; however, the decision about and the timing of 
treatment were not clear from the paper. The defi ni-
tion of MDR-TB used in this study was resistance to 
two or more anti-tuberculosis drugs, not necessarily 
INH and RMP. A total of 218 contacts of 64 index 
patients agreed to participate; 92% of the index cases 
had an MDR pattern, i.e., resistance to at least INH 
and RMP. 

The study by Schaaf et al. (1994–2000) was a pro-
spective cohort study in young South African children 
in household contact with an adult with pulmonary 
MDR-TB.34 All infected children and all children 
aged <2 years who had received no previous treat-
ment or chemoprophylaxis of any kind for TB were 
offered chemoprophylaxis, classifi ed by the authors 
as appropriate or inappropriate. Duration of follow-
up was 30 months. In total, 125 contacts of 73 index 
patients were identifi ed, of whom 14 (11%) were di-
agnosed with TB. There were 66 infected and 45 non-
infected children; 6 children did not return for follow-
up and were excluded from the analysis.

Risk of bias assessment
Table 3 presents a summary of the risk of bias assess-
ment using the NOS Star template.13 A study could 
be awarded a maximum of four stars for Selection, 
one star for Comparability and three stars for Out-
come. The Selection items refer to representativeness 
of the exposed cohort, selection of the non-e xposed, 
measurement of exposure and demonstration that 
the outcome of interest (active TB) was not present at 

the start of the study. Comparability refers to compa-
rability of exposed and non-exposed, and Outcome 
to measurement of the outcome, duration of follow-
up and completeness of follow-up.

In all studies, the untreated contacts were a se-
lected group, because they had received previous TB 
treatment or chemoprophylaxis,34 because the deci-
sion of treatment was at the discretion of the physi-
cian35 or because the decision of whether or not to 
treat was not reported and thus unclear.33 The results 
of the studies were not adjusted for confounders, 
which puts them also at high risk of bias.

Effects of the interventions
In one study, there were no TB events in the treated or 
the untreated group35 (Table 4). As a relative risk could 
thus not be calculated for this study, we decided to 

Table 3 Summary of the risk of bias assessment of the 
three included studies using the Newcastle Ottawa Scale 
Star Template*

Study identification Selection Comparability Outcome

Attamna, 200935 ★ ★ ★ ★ ★ ★
Kritski, 199633 ★ ★ ★ ★ ★
Schaaf, 200234 ★ ★ ★ ★ ★ ★

* A study could be awarded a maximum of one star for each numbered item 
within the Selection and Outcome categories and a maximum of two stars can 
be given for Comparability. For the Selection category, a star was awarded if 
the exposed cohort was representative, if the non-exposed cohort was drawn 
from the same community as the exposed cohort, if exposure was ascer-
tained by secure record or by a structured interview, and if it was demon-
strated that the outcome of interest was not present at start of study. For 
Comparability, one star was awarded if the study controlled for the most im-
portant factor, another star could be awarded if the study controlled for any 
additional factor. For Outcome, a star was awarded if the assessment of the 
outcome was an independent blind assessment or by record linkage, if there 
was a long enough follow-up for the outcomes to occur, and if there was 
complete follow-up or if the fact that subjects were lost to follow-up was 
unlikely to introduce bias.

Table 4 Results of the update of the systematic review of Fraser et al.6

Study
Sample size

n

Active TB disease 
n (%)

Risk difference
(95%CI)

Odds ratio 
(95%CI)Prophylaxis No prophylaxis

Kritski, 199633

Contacts*
218 2/45 (4.4)

1.2/1000 person-months
15/173 (8.7)
1.7/1000 person-months 

−0.04 (−0.12 to 0.03) 0.49 (0.11 to 2.23)

Kritski, 199633

Infected contacts†
188 2/45 (4.4) 13/145 (9.0) −0.05 (−0.12 to 0.03) 0.46 (0.07 to 2.32)

Schaaf, 200234

Contacts
61 infected;‡ 
44 non–infected§ 

Confirmed TB¶

0/41 (0)
Confirmed+probable TB#

2/41 (4.9)

Confirmed TB
3/64 (4.7)
Confirmed+probable TB
13/64 (20.3)

Confirmed TB
−0.05 (−0.11 to 0.02)
Confirmed+probable TB
−0.15 (−0.27 to −0.04)

0.21 (0.01 to 4.21)

0.20 (0.04 to 0.94)

Attamna, 200935

Contacts
476 0/89 (0) 0/387 (0) 0.00 (−0.02 to 0.02) —

* Persons living in the same household as the index case during the entire 5 previous years.
† Persons living in the same household as the index case during the entire 5 previous years with a tuberculin skin test result ⩾10 mm.
‡ Mantoux test ⩾15 mm, a symptomatic, normal CXR or only calcifications in the lung parenchyma of regional lymph nodes on CXR.
§ Asymptomatic, non-significant (<15 mm induration) Mantoux test, normal CXR and negative cultures for M. tuberculosis.
¶ Well-defined hilar or mediastinal adenopathy, miliary or endobronchial TB on CXR; or adenopathy compressing airways identified by bronchoscopy and culture-
positive for M. tuberculosis or acid-fast bacilli on microscopy.
# Well-defined hilar or mediastinal adenopathy, miliary or endobronchial TB on CXR; or adenopathy compressing airways identified by bronchoscopy.
TB = tuberculosis; CI = confidence interval; CXR = chest radiograph.
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present the risk difference. In the two other studies, 
the risk of developing active TB disease was lower in 
the treated group, but the risk difference was not sig-
nifi cant, i.e., 4% (95% confi dence interval [CI] −3 to 
12),33 and 5% (95%CI −2 to 11),34 both in favour of 
chemoprophylaxis. Schaaf et al. did fi nd a signifi cant 
risk difference between treated and untreated when as-
sessing confi rmed and probable TB, i.e., 15% (95%CI 
−27 to −4). Because of the low number of events 
the CIs were wide. Our other pre-defi ned outcomes 
—death, extra-pulmonary TB and adverse effects—
were not measured in the included studies.

Quality of the evidence
We assessed whether we could upgrade the level of 
evidence in the GRADE profi le. As there were limita-
tions in study design, inconsistencies and imprecisions 
among the results, the quality of the evidence could 
not be upgraded. The quality of the evidence for the 
effectiveness of chemoprophylaxis to prevent active 
MDR-TB is thus assessed to be very low. 

2 Review on the effectiveness of anti-tuberculosis 
drugs other than INH and RMP for preventing active 
TB in infected contacts of patients with non-MDR-TB

Study selection
Of the 2480 identifi ed records, 238 references were 
considered potentially relevant (Figure 2). In a sec-
ond round of title/abstract selection to identify pri-
mary studies, 48 references were identifi ed as primary 

studies, or the study type was unknown (based on 
t itle and/or abstract). After applying the eligibility 
criteria to the 48 full-text articles, none could be in-
cluded (Figure 2, Table 5).36–83 

A search of the BIOSIS database resulted in 392 rec-
ords. The full-text manuscripts of two of these refer-
ences were retrieved; neither met the eligibility crite-
ria. The TRIP database was searched and revealed no 
additional relevant reviews or guidelines.

There were no registered trials on pharmacologi-
cal treatment for contacts of active TB patients in the 
WHO International Clinical Trials Registry Platform. 
A search of the reference lists of relevant reviews and 
(inter)national guidelines provided no eligible studies.

DISCUSSION

Despite the attention given to MDR- and XDR-TB in 
recent years, few new publications have dealt with 
preventive treatment for contacts of MDR-TB pa-
tients. Only one additional cohort study has been pub-
lished since the systematic review of Fraser et al. in 
2006.6 The combined quality of the evidence provided 
by the three included studies was assessed as very low, 
which means that any estimate of effect is very uncer-
tain. In this case, it was not even possible to make an 
estimate of the effect, as the studies were clinically and 
methodologically too heterogeneous. The risk differ-
ence for the prevention of culture-confi rmed TB cal-
culated from the three included studies did not show 
a signifi cant effect of preventive treatment. The ab-
sence of an effect needs to be interpreted with cau-
tion, as the sample sizes and number of events were 
low and the CIs wide. 

As discussed in the introduction, the absence of 
clear evidence to support the prescription of pre-
ventive treatment for contacts of MDR-TB patients 
has resulted in different recommendations being 
proposed. The ATS and CDC guidelines recommend 
the administration of preventive treatment,3 whereas 

Figure 2 Search results of review on the effectiveness of anti-
tuberculosis drugs other than INH and RMP for preventing ac-
tive TB in infected contacts of patients with non-MDR-TB. INH = 
isoniazid; RMP = rifampicin; MDR-TB = multidrug-resistant TB; 
TB = tuberculosis.

Table 5 Studies excluded at full reference screening and the 
reason for exclusion from the review on the effectiveness of 
anti-tuberculosis drugs, other than INH and RMP, for preventing 
active TB in infected contacts of patients with non-MDR-TB

Reason for exclusion

Excluded 
studies

n Reference

Regimen contains RMP or INH 11 36–46
Review or comment (no original data) 14 47–60
Included patients are contacts of MDR-TB patients 3 61–63*
No outcome reported of prophylactic treatment 1 64
Article could not be retrieved. General title of 

manuscript does suggest that it does not 
contain original data 19 65–83

* Published before 2004 and therefore not identified in the search for the 
update of the review of Fraser et al. (2006).6 Two studies did not measure the 
outcome active TB61,63 and the other study was non-comparative.62

INH = isoniazid; RMP= rifampicin; MDR-TB = multidrug-resistant tuberculosis.
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the WHO and the National Collaborating Centre 
for Chronic Conditions and the Centre for Clinical 
Practice strongly oppose chemoprophylaxis and rec-
ommend careful clinical follow-up for a period of at 
least 2 years.4,5 This systematic review found no evi-
dence to support one or the other recommendation.

As information from effectiveness studies provides 
insuffi cient clear evidence for the development of rec-
ommendations for management of contacts of MDR-
TB patients, information on the side effects of pre-
ventive treatment might be useful. In most studies 
reporting on adverse effects during preventive treat-
ment for contacts of MDR-TB patients with alterna-
tive regimens, side effects were very common.25,61–63,84 
Many contacts discontinued preventive treatment 
⎯14/16 (87.5%),61 13/22 (59.1%),62 35/48 (72.9%),63 
17/17 (100%),84 and 7/12 (58.3%)25—frequently due 
to the elevation of liver enzymes. No study reported a 
death due to preventive treatment. 

Given the high prevalence of adverse effects25,61–63,84 
and the low quality of the evidence of the effect of 
preventive treatment, it would be interesting to know 
how many contacts develop TB with the same resis-
tance and/or DNA profi le as the index MDR-TB pa-
tient. This will of course depend on the likelihood 
that an infected contact has indeed been infected by 
the identifi ed index case. In high TB prevalence areas, 
this is likely to be lower than in low TB prevalence 
areas. A study in Peru, a high-burden country, showed 
that of 142 contacts of MDR-TB patients who devel-
oped active TB, 129 (90.9%) had MDR-TB but only 
77 (59.7%) had the same drug susceptibility testing 
(DST) results (to both EMB and streptomycin) as their 
respective index patients.16 In contrast, in a study in 
Brazil, fi ve (83%) of six contacts of MDR-TB cases 
who developed TB, for whom DST results were avail-
able, had the same bacterial susceptibility profi les as 
their index cases.16,85 The study of Kritski et al., which 
is included in this systematic review, reports that, of 
the 13 isolates of contacts that developed TB, only 
6 (46%) had a resistance pattern identical to those 
of their index case isolate.33 Four of the 13 isolates 
(31%) were drug-resistant, but the DST pattern was 
different from that of the index case, and only three 
(23%) contacts had isolates susceptible to all drugs.33 
Thus, not every contact who develops TB will have 
received it from the putative index case. If a contact 
is actually infected with drug-susceptible TB, preven-
tive treatment with a regimen suitable for contacts of 
MDR-TB patients would be overtreatment, and would 
expose the contact to the elevated risk of serious ad-
verse effects. If preventive treatment is guided by the 
DST pattern of the presumed MDR-TB index case, 
whereas the contact has been infected by a different 
MDR-TB index patient, the selected preventive treat-
ment may not be effective.

In conclusion, evidence on the effect of preventive 
treatment for contacts of MDR-TB patients is lim-

ited. The available evidence is not suffi cient to sup-
port or reject preventive treatment, and is of very low 
quality. Evidence-based guideline development for 
preventive treatment of contacts of MDR-TB patients 
requires considerably more research, and preferably 
clinical trials.
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APPENDIX A

Search strategy for the systematic review with the aim 
of evaluating the effectiveness of anti-tuberculosis 
drugs for preventing active TB in persons at risk of 
developing MDR-TB.

PubMed (MEDLINE)
Platform: NCBI PubMed
Database: PubMed
Date: 19 April 2011
Limits: data range: 1 January 2004 till 19 April 2011

 1 tb[ALL] 
 2 tuberculosis[ALL] 
 3 Tuberculosis[MeSH]
 4 #1 OR #2 OR #3
 5 Drug Resistance, Multiple, Bacterial[MeSH] 
 6 MDR[ALL]
 7 multidrug-resistant*[ALL] 
 8 Tuberculosis, Multidrug-Resistant[MeSH]
 9 #5 OR #6 OR #7 OR #8
10 latent[ALL]
11 contact*[ALL]
12 contact tracing[MeSH] 
13 Antibiotic Prophylaxis[MeSH] 
14 chemoprevention[MeSH] 
15 prevent*[ALL]
16 prophyla*[ALL]
17 #10 OR #11 OR #12 OR #13 OR #14 OR 
   #15 OR #16
18 #4 AND #9 AND #17

Embase
Platform: OvidSP
Database: Embase 1980–present
Date: 19 April 2011
Limits: publication year: 2004 to Present
Methodological fi lters: no fi lters used

 1 tuberculosis.mp.
 2 tb.mp.
 3 exp tuberculosis/
 4 or/1–3
 5 exp multidrug resistance/
 6 MDR.mp.
 7 multidrug-resistant*.mp.
 8 or/5–7
 9 latent.mp.
10 contact*.mp.
11 exp contact examination/
12 exp antibiotic prophylaxis/
13 exp chemoprophylaxis/
14 prevent*.mp.
15 prophyla*.mp.
16 or/9–15
17 4 AND 8 AND 16

LILACS
We searched the LILACS database with the search 
string ‘multirresistente AND tuberculosis’ (Spanish 

terms for multiresistant and tuberculosis) on 4 May 
2011.

Cochrane Library (CENTRAL)
Platform: Wiley
Database: Cochrane database of systematic reviews, 
clinical trials, economic evaluations database
Date: 14 April 2011
Limits: no limits
Methodological fi lters: no fi lters used

 1 (tb):ti,ab,kw 
 2 tuberculosis:ti,ab,kw 
 3 MeSH descriptor Tuberculosis explode all trees 
 4 (#1 OR #2 OR #3) 
 5 MeSH descriptor Drug Resistance, Multiple, 
   Bacterial explode all trees
 6 MDR:ti,ab,kw 
 7 multidrug-resistant*:ti,ab,kw 
 8 MeSH descriptor Tuberculosis, Multidrug-
   Resistant explode all trees
 9 (#5 OR #6 OR #7) 
10 latent:ti,ab,kw 
11 contact*:ti,ab,kw 
12 MeSH descriptor Contact Tracing explode 
   all trees 
13 MeSH descriptor Antibiotic Prophylaxis explode 
   all trees 
14 MeSH descriptor Chemoprevention explode 
   all trees 
15 prevent*:ti,ab,kw 
16 prophyla*:ti,ab,kw 
17 (#10 OR #11 OR #12 OR #13 OR #14 OR 
   #15 OR #16) 
18 (#4 AND #9 AND #17) 

APPENDIX B

Search strategy for the systematic review with the 
aim of assessing the effectiveness of drugs other than 
isoniazid and rifampicin to prevent active TB in con-
tacts of non-MDR-TB patients.

MEDLINE
Platform: OvidSP
Database: Ovid MEDLINE® In-Process & Other 
Non-Indexed Citations and Ovid MEDLINE® 1948 
to Present
Date: 19 April 2011
Limits: no limits were used
Methodological fi lters: no fi lters used

 1 (tuberculo* OR TB OR scrofuloderma).ti,ab.
 2 exp Tuberculosis/
 3 1 OR 2
 4 latent.mp.
 5 contact*.mp.
 6 exp Contact Tracing/
 7 exp Antibiotic Prophylaxis/
 8 exp Chemoprevention/
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 1 exp ETHAMBUTOL/OR ethambutol.mp.
 2 pyrazinamide.mp. OR exp PYRAZINAMIDE/
 3 streptomycin.mp. OR exp STREPTOMYCIN/
 4 amikacin.mp. OR exp AMIKACIN/
 5 kanamycin.mp. OR exp KANAMYCIN/
 6 capreomycin.mp. OR exp CAPREOMYCIN/
 7 viomycin.mp. OR exp VIOMYCIN/
 8 enviomycin.mp. OR exp ENVIOMYCIN/
 9 fl uoroquinolones.mp. OR exp quinolone 
   derivative/
10 levofl oxacin.mp. OR exp LEVOFLOXACIN/
11 moxifl oxacin.mp. OR exp MOXIFLOXACIN/
12 ofl oxacin.mp. OR exp OFLOXACIN/
13 exp CIPROFLOXACIN/OR ciprofl oxacin.mp.
14 sparfl oxacin.mp. OR exp SPARFLOXACIN/
15 thioamides.mp. OR exp thioamide/
16 cycloserine.mp. OR exp CYCLOSERINE/
17 opc-67683.mp. OR exp "2,3 dihydro 2 methyl 6 
   nitro 2 [4 [4 (4 trifl uoromethoxyphenoxy) 1 pipe
   ridinyl]phenoxymethyl]imidazo[2,1 b]oxazole"/
   18 PA-824.mp. OR exp "6,7 dihydro 2 nitro 6 
   (4 trifl uoromethoxybenzyloxy) 5h imidazo
   [2,1 b][1,3]oxazine"/
19 thiacetazone.mp. OR exp thioacetazone/
20 p-aminosalicylic acid.mp. OR exp aminosalicylic 
   acid/
21 para-aminosalicyclic acid.mp.
22 PAS.mp.
23 ethionamide.mp. OR exp ETHIONAMIDE/
24 exp CLOFAZIMINE/OR clofazimine.mp.
25 rifabutin.mp. OR exp RIFABUTIN/
26 rifapentine.mp. OR exp RIFAPENTINE/
27 exp CLARITHROMYCIN/OR clarithromycin.mp.
28 linezolid.mp. OR exp LINEZOLID/
29 thioacetazone.mp. OR exp THIOACETAZONE/
30 thiocetazone.mp.
31 thioridazine.mp. OR exp THIORIDAZINE/
32 arginine.mp. OR exp ARGININE/
33 Vitamin D.mp. OR exp vitamin D/
34 r207910.mp. OR exp "1 (6 bromo 2 methoxy 
   3 quinolinyl) 4 dimethylamino 2 (1 naphthyl) 
   1 phenyl 2 butanol"/
35 exp amoxicillin plus clavulanic acid/
36 (amoxicillin AND (clavulanate OR clavulanic 
   acid)).mp.
37 terizidone.mp. OR exp TERIZIDONE/
38 protionamide.mp. OR exp PROTIONAMIDE/
39 exp IMIPENEM/OR imipenem.mp.
40 exp CILASTATIN/OR cilastatin.mp.
41 TMC207.mp. OR exp "1 (6 bromo 2 methoxy 
   3 quinolinyl) 4 dimethylamino 2 (1 naphthyl) 
   1 phenyl 2 butanol"/
42 gatifl oxacin.mp. OR exp GATIFLOXACIN/
43 prothionamide.mp. OR exp protionamide/
44 or/1–43
45 (latent OR prevent* OR prophyla*).mp. adj5 
   (tuberculosis.mp. OR tubercula.ti,ab. OR 
   scrofuluderma.ti,ab.)

 9 prevent*.mp.
10 prophyla*.mp.
11 or/4–10
12 exp Ethambutol/
13 ethambutol.ti,ab.
14 pyrazinamide.mp. OR exp Pyrazinamide/
15 streptomycin.mp. OR exp Streptomycin/
16 amikacin.mp. OR exp Amikacin/
17 kanamycin.mp. OR exp Kanamycin/
18 capreomycin.mp. OR exp Capreomycin/
19 viomycin.mp. OR exp Viomycin/
20 enviomycin.mp. OR exp Enviomycin/
21 fl uoroquinolones.mp. OR exp Fluoroquinolones/
22 levofl oxacin.mp. OR exp Ofl oxacin/
23 moxifl oxacin.mp.
24 ofl oxacin.mp.
25 ciprofl oxacin.mp. OR exp Ciprofl oxacin/
26 sparfl oxacin.mp.
27 thioamides.mp. OR exp Thioamides/
28 cycloserine.mp. OR exp Cycloserine/
29 opc-67683.mp.
30 PA-824.mp.
31 thiacetazone.mp. OR exp Thioacetazone/
32 p-aminosalicylic acid.mp. OR exp 
   Aminosalicylic Acid/
33 para-aminosalicyclic acid.mp.
34 PAS.mp.
35 ethionamide.mp. OR exp Ethionamide/
36 clofazimine.mp. OR exp Clofazimine/
37 rifabutin.mp. OR exp Rifabutin/
38 rifapentine.mp.
39 clarithromycin.mp. OR exp Clarithromycin/
40 linezolid.mp.
41 thioacetazone.mp. OR exp Thioacetazone/
42 thiocetazone.mp.
43 thioridazine.mp. OR exp Thioridazine/
44 exp Arginine/OR arginine.mp.
45 exp Vitamin D/OR vitamin d.mp.
46 r207910.mp.
47 exp Amoxicillin-Potassium Clavulanate 
   Combination/
48 (amoxicillin AND (clavulanate OR clavulanic 
   acid)).mp.
49 terizidone.mp.
50 protionamide.mp. OR exp Prothionamide/
51 imipenem.mp. OR exp Imipenem/
52 cilastatin.mp. OR exp Cilastatin/
53 TMC207.mp.
54 gatifl oxacin.mp.
55 prothionamide.mp.
56 or/12–55
57 3 AND 11 AND 56

Embase
Platform: OvidSP
Database: Embase 1980–present
Date: 19 April 2011
Limits: publication year: no limits were used
Methodological fi lters: no fi lters used
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46 exp tuberculosis/
47 exp contact examination/
48 exp antibiotic prophylaxis/
49 exp chemoprophylaxis/
50 or/47–49
51 46 AND 50
52 51 OR 45
53 52 AND 44
54 animal/not human/
55 case report/
56 or/54–55
57 53 not 56

LILACS
We searched the LILACS database with the search 
strings ‘latente AND tuberculosis’ and ‘contacto AND 
tuberculosis’ (Spanish terms for latent, contact and 
tuberculosis) on May 4, 2011.

Cochrane Library
Platform: Wiley
Database: The Cochrane Library
Date: 19 April 2011
Limits: no limits were used
Methodological fi lters: no fi lters used

 1 (tuberculo* OR TB OR scrofuloderma):ti,ab 
 2 MeSH descriptor Tuberculosis explode all trees 
 3 (#1 OR #2) 
 4 latent:ti,ab,kw 
 5 contact*:ti,ab,kw 
 6 prevent*:ti,ab,kw 
 7 prophyla*:ti,ab,kw 
 8 MeSH descriptor Contact Tracing explode 
   all Trees 
 9 MeSH descriptor Antibiotic Prophylaxis explode 
   all trees 
10 MeSH descriptor Chemoprevention explode 
   all trees 
11 (#4 OR #5 OR #6 OR #7 OR #8 OR #9 
   OR #10) 
12 (#3 AND #11) 
13 MeSH descriptor Ethambutol explode all trees 
14 MeSH descriptor Pyrazinamide explode all trees 
15 MeSH descriptor Streptomycin explode all trees 
16 MeSH descriptor Amikacin explode all trees 
17 MeSH descriptor Kanamycin explode all trees 
18 MeSH descriptor Capreomycin explode all trees 
19 MeSH descriptor Viomycin explode all trees 
20 MeSH descriptor Enviomycin explode all trees 
21 MeSH descriptor Enviomycin explode all trees 
22 MeSH descriptor Fluoroquinolones explode 
   all trees 
23 MeSH descriptor Ofl oxacin explode all trees 

24 MeSH descriptor Ciprofl oxacin explode all trees 
25 MeSH descriptor Thioamides explode all trees 
26 MeSH descriptor Cycloserine explode all trees 
27 MeSH descriptor Thioacetazone explode all trees 
28 MeSH descriptor Aminosalicylic Acid explode 
   all trees 
29 MeSH descriptor Ethionamide explode all trees 
30 MeSH descriptor Clofazimine explode all trees 
31 MeSH descriptor Rifabutin explode all trees 
32 MeSH descriptor Clarithromycin explode 
   all trees 
33 MeSH descriptor Thioacetazone explode all trees 
34 MeSH descriptor Thioridazine explode all trees 
35 MeSH descriptor Arginine explode all trees 
36 MeSH descriptor Vitamin D explode all trees 
37 MeSH descriptor Amoxicillin-Potassium 
   Clavulanate Combination explode all trees 
38 MeSH descriptor Prothionamide explode 
   all trees 
39 MeSH descriptor Imipenem explode all trees 
40 MeSH descriptor Cilastatin explode all trees 
41 ethambutol:ti,ab,kw OR pyrazinamide:ti,ab,kw 
   OR streptomycin:ti,ab,kw OR amikacin:ti,ab,kw
   OR kanamycin:ti,ab,kw OR capreomycin:
   ti,ab,kw OR viomycin:ti,ab,kw OR enviomycin:
   ti,ab,kw OR fl uoroquinolones:ti,ab,kw OR levo
   fl oxacin:ti,ab,kw OR moxifl oxacin:ti,ab,kw OR 
   ofl oxacin:ti,ab,kw OR ciprofl oxacin:ti,ab,kw 
   OR sparfl oxacin:ti,ab,kw OR thioamides:
   ti,ab,kw OR cycloserine:ti,ab,kw OR 
   opc-67683:ti,ab,kw OR PA-824:ti,ab,kw OR 
   thiacetazone:ti,ab,kw OR p-aminosalicylic acid 
   ti,ab,kw OR para-aminosalicyclic acid:ti,ab,kw 
   OR PAS:ti,ab,kw OR ethionamide:ti,ab,kw OR 
   clofazimine:ti,ab,kw OR rifabutin:ti,ab,kw OR 
   rifapentine:ti,ab,kw OR clarithromycin:ti,ab,
   kw OR linezolid:ti,ab,kw OR thioacetazone:
   ti,ab,kw OR thiocetazone:ti,ab,kw OR 
   thioridazine:ti,ab,kw OR arginine:ti,ab,kw OR 
   vitamin d:ti,ab,kw OR r207910:ti,ab,kw OR 
   (amoxicillin and (clavulanate OR clavulanic 
   acid)):ti,ab,kw OR terizidone:ti,ab,kw OR 
   protionamide:ti,ab,kw OR imipenem:ti,ab,kw OR
   cilastatin:ti,ab,kw OR TMC207:ti,ab,kw OR
   gatifl oxacin:ti,ab,kw OR prothionamide:
   ti,ab,kw 
42 (#13 OR #14 OR #15 OR #16 OR #17 OR 
   #18 OR #19 OR #20 OR #21 OR #22 OR 
   #23 OR #24 OR #25 OR #26 OR #27 OR 
   #28 OR #29 OR #30 OR #31 OR #32 OR 
   #33 OR #34 OR #35 OR #36 OR #37 OR 
   #38 OR #38 OR #40 OR #41) 
43 (#12 AND #42)
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O B J E C T I F  :   Les recommandations existantes dans les di-

rectives internationales pour la prise en charge des sujets-

contact des patients atteints de tuberculose à germes 

multirésistants (TB-MDR) sont diverses. Afin d’aider à 

la détermination d’une politique, nous avons mené deux 

revues systématiques ayant pour objectif d’identifier les 

approches chimioprophylactiques qui seraient efficien-

tes chez les contacts de patients atteints de TB-MDR.

S C H É M A  :   Nous avons recherché de manière systématique 

dans les bases de données Medline, Embase, CENTRAL, 

LILACS, TRIP et BIOSIS Preview les études sur l’effi-

cience des médicaments antituberculeux pour la préven-

tion d’une TB active chez les sujets à risque de développer 

une TB-MDR. Ceci constitue la mise à jour d’une revue 

systématique de 2006 au moyen de la même méthodo-

logie. En outre, nous avons recherché les études incluant 

des personnes à risque de développer une TB après ex-

position à des patients non TB-MDR et qui avaient été 

traités par des médicaments antituberculeux autres que 

l’isoniazide ou la rifampicine. 

R É S U LTAT S  :   Sur les 1.195 références évaluées lors de la 

2ème mise à jour, on n’a pu inclure qu’une seule étude 

supplémentaire. Comme la revue initiale avait comporté 

deux études, le nombre total d’études inclues est de trois. 

Dans une étude, aucun sujet-contact n’a développé la TB 

parmi ceux bénéficiant ou non de la prophylaxie. Dans 

les deux autres études, les différences de risque sont non 

significatives de 4% (IC95% –3 à 12) et de 5% (IC95% 

–2 à 11), toutes deux toutefois en faveur de la chimio-

prophylaxie. Dans la révision additionnelle, on a évalué 

2.480 références dont aucune n’a pu être inclue. 

C O N C L U S I O N  :   L’attention retenue par la TB-MDR au 

cours des dernières années n’a pas entrainé de publica-

tions concernant le traitement préventif des sujets-contact 

de patients TB-MDR. Les évidences disponibles sont in-

suffisantes pour l’adoption ou le rejet d’un traitement 

préventif. De plus, les évidences combinées disponibles 

sont de qualité très médiocre. 

O B J E T I V O :   Las normas internacionales vigentes propo-

nen diferentes recomendaciones sobre el manejo de los 

contactos de los pacientes con tuberculosis multidro-

gorresistente (TB-MDR). Con el propósito de contribuir 

a la formulación de las políticas, se llevaron a cabo dos 

reseñas bibliográficas a fin de definir las estrategias qui-

mioprofilácticas eficaces dirigidas a los contactos de pa-

cientes con TB-MDR. 

M É T O D O :   Se realizó una búsqueda sistemática en las 

bases de datos Medline, Embase, CENTRAL, LILACS, 

TRIP y BIOSIS Previews, sobre los estudios de eficacia 

de los medicamentos antituberculosos en la prevención 

de la TB activa en las personas con riesgo de contraer la 

TB-MDR. Esta búsqueda consistió en una actualización 

de la reseña sistemática llevada a cabo en el 2006, con 

un método equivalente. Se buscaron además estudios 

que incluyeran personas con riesgo de presentar TB tras 

una exposición a pacientes con TB sin MDR y que reci-

bieron tratamiento con medicamentos antituberculosos 

diferentes a isoniazida o rifampicina.

R E S U LTA D O S :   De las 1195 referencias evaluadas en la 

actualización, se pudo incluir un estudio adicional. Dado 

que la reseña inicial incluyó dos estudios, se examinó un 

total de tres estudios. En un estudio, ninguno de los 

contactos contrajo la TB, ya sea que hubiesen recibido o 

no la profilaxis. En los dos estudios restantes, se obser-

varon diferencias no significativas del riesgo de enferme-

dad activa: 4% (IC95% –3 a 12) y 5% (IC95% –2 a 

11), ambos a favor de la quimioprofilaxis. En la nueva 

reseña se evaluaron 2480 referencias, pero no se pudo 

incluir ninguna.

C O N C L U S I Ó N :   La atención que se ha prestado a la TB-

MDR en los últimos años no ha dado lugar a publica-

ciones sobre el tratamiento preventivo de los contactos 

de pacientes con este tipo de TB. Los datos científicos 

existentes no son suficientes a fin de respaldar o rechazar 

la administración del tratamiento preventivo. Además, 

los datos acumulados en los estudios evaluados presentan 

una calidad deficiente.

R É S U M É

R E S U M E N
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