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Highlights


No specific risk factors for isoniazid-monoresistant tuberculosis were identified.



Routine implementation of line probe assay on clinical sample is warranted.



HR-TB treatment outcomes are comparable to DS-TB’s in France.
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Abstract (182 words):

Objectives

Isoniazid-monoresistant tuberculosis (HR-TB) is the most prevalent form of drug-resistant TB
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worldwide and in France and is associated with poorer treatment outcomes compared to drugsusceptible TB (DS-TB). The objective of this study was to determine the characteristics of
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HR-TB patients in France and to compare outcomes and safety of treatment for HR-TB and
DS-TB.
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Methods

A case-control multicentre study was performed to identify risk factors associated with HR-TB

Results
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and to compare treatment outcomes and safety among HR-TB patients and DS-TB patients.

Characteristics of 99 HR-TB diagnosed and treated in university hospitals of Paris, Lille, Caen

Jo

and Strasbourg were compared to 99 DS-TB’s. Female sex (OR=2.2; 1.0-4.7), birth in the WestPacific WHO region (OR=4.6; 1.1-18.7) and resistance to streptomycin (OR=77.5; 10.1-594.4)
were found to be independently associated with HR-TB. Rates of treatment success did not
differ significantly between HR-TB and DS-TB.
Conclusions

Factors associated with HR-TB are not relevant enough to efficiently screen TB patients at risk
of HR-TB. The systematic implementation of rapid molecular testing on clinical samples
remains the only effective way to make the early diagnosis of HR-TB and adapt the treatment.

Jo

ur
na

lP

re

-p

ro
of

Key-words: tuberculosis, isoniazid, drug resistance, risk factors, epidemiology

1. Introduction

Isoniazid-resistant, rifampicin-susceptible tuberculosis (HR-TB) is the most prevalent form of
drug-resistant TB worldwide (besides streptomycin resistance) with estimates rising up to 7%
among new TB cases and to 8 to 11% among previously treated TB cases (World Health
Organization, 2018; Dean et al., 2020). HR-TB is associated with a higher risk of acquiring
further drug resistance and in particular of evolving towards multidrug-resistant TB (MDR-
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TB), defined by resistance to both isoniazid and rifampicin (Menzies et al., 2009; Jacobson et
al., 2011; Gegia et al., 2012).
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Yet, HR-TB has been relatively overlooked and little attention has been paid to this particular
form of drug-resistant TB. Until recently, monoresistance to isoniazid was considered to have
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little or no impact on treatment outcome. Several studies, however, have shown that HR-TB is
associated with higher rates of treatment failures compared to drug-susceptible (DS) TB.

lP

In a recent systematic review and meta-analysis, Gegia et al. (2017) showed a great disparity in
terms of treatment failure rates for HR-TB across studies, ranging from 2% to 66%, probably
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explained at least partially by the high variability in the sample size of the studies.
Overall, however, the pooled rates of failure, relapse, and acquired drug resistance with the
WHO standard treatment regimen were significantly higher for HR-TB than for DS-TB: 11%
(95% CI 6–17), 10% (5–15) and 8% (3-13) respectively, in patients with HR-TB and 2% (1–
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13), 5% (2–7) and 1% (1-2) in those with DS-TB. In this study, multidrug-resistance strains
accounted for 96% (93-99) of acquired drug-resistance among HR-TB.

Along with rifampicin, isoniazid is a cornerstone of the standardized first-line anti-TB treatment
due its early bactericidal activity. Hence, it is not surprising that resistance to isoniazid
undermines treatment efficacy. Up to recently, no consensus was reached on the optimal

treatment of HR-TB. It is only in 2018 that WHO guidelines recommend a specific, evidencebased regimen for HR-TB, i.e. a 6-month regimen including rifampicin, ethambutol,
pyrazinamide, and fluoroquinolones (World Health Organization, 2018).
In France, the incidence of HR-TB is approximately 3 times higher than that of MDR-TB,
accounting for 5% of all TB cases (i.e. circa 300 cases yearly) (CNR-MyRMA, 2019). Other
Central and Western European countries reported similar estimates (Bang et al, 2010; Jenkins
et al., 2011). Of concern, the French National Reference Center for Mycobacteria (CNR-
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MyRMA) has reported an increasing number of HR-TB cases between 1995 and 2008 among
young patients born in France after 1980 with no history of prior treatment for TB. In this study,
an increase of primary resistance to isoniazid was observed in younger patients among all
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cohorts (Meyssonnier et al., 2012). Yet, in France, there are so far no well-identified risk factors
associated with HR-TB and no data concerning treatment outcomes of HR-TB cases.
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The primary objective of our study was to identify the characteristics of patients with HR-TB
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in France in order to screen those with higher probability of resistance and to adapt treatment
early. Our secondary objectives were to compare treatment outcomes and safety among HR-
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TB patients and DS-TB patients.

2. Materials and Methods

2.1 Study design
We designed a retrospective, multicentre case-control study where patients affected by HR-TB
(case-patients) were compared to those affected by DS-TB (control-patients), defined as
susceptible to both isoniazid and rifampicin. Both cases and controls had at least one culture
positive for Mycobacterium tuberculosis complex and were diagnosed in French university
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hospitals belonging to the AZAY-mycobacteria network from January 1, 2016, to December
31, 2017. The latter network was set up in 1994 by microbiologists for the surveillance of
primary and secondary drug-resistant TB. At that time, the network included 36 laboratories
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across 12 out of 13 regions of metropolitan France ( Guerrin-Tran et al., 2006). For practical
reasons, only patients reported to the network in the Ile-de-France (Paris and its suburbs), and
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three other regions (cities of Lille, Caen, and Strasbourg), were included. For each HR-TB
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patient, one DS-TB patient was randomly selected among culture-positive TB patients in the
same participating center. Proportional random sampling, stratified by center, was performed
using OpenEpi (www.openepi.com). A retrospective analysis of AZAY-mycobacteria network
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data over 10 years revealed that HR-TB cases were twice less often born in France than
susceptible TB cases (15% and 31% respectively). Based on this assumption, with a 1:1 ratio
of case-control and considering “birth in France” as the main variable, we calculated that
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between 80 and 100 patients in each group were needed to detect a difference between both
groups with a statistical power of more than 80%, and a  risk of 5%.

2.2 Data collection
A standardized questionnaire was created to extract data from medical files. Data concerned
demographic, clinical, radiological, and microbiological characteristics at baseline, as well as
treatment, treatment outcomes, and severe adverse events. Data was entered using Epidata.

2.3 Treatment outcomes and safety definitions
Treatment outcomes for HR-TB and DS-TB were defined according to WHO definitions
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(World Health Organization, 2013). Adequate treatment for HR-TB cases was defined as
prolongation of ethambutol or pyrazinamide during the continuation phase, as suggested with
caution by WHO in 2014, based on observed practices (World Health Organization, 2014), or
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the addition of a fluoroquinolone according to 2018 WHO guidelines (World Health
Organization, 2018). For DS-TB, the standardized 4-drug regimen was considered as adequate.

re

Adverse events were graded according to the severity scale of the Common Terminology

lP

Criteria for Adverse Events (CTCAE) v 5.0. Adverse events were considered as severe if they
were grade 3 or higher, or if they led to the permanent discontinuation of at least one TB drug.
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2.4 Statistical analysis

Demographic, clinical, and radiological baseline characteristics of case- and control-patients
were compared by using Fisher’s exact and Wilcoxon-Mann-Whitney non-parametric tests for
categorical and quantitative variables, respectively. Factors independently associated with HR-
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TB cases, favorable treatment outcomes, and with severe adverse events, were identified using
multivariable logistic regression. Explanatory variables were initially included if associated
with the dependent variable with p≤0.2 in bivariate analysis. Relevant or potentially
confounding variables, as described in literature, were also included. The final model was
identified using a stepwise backward selection process of explanatory variables and goodnessof-fit was assessed with the Hosmer and Lemeshow test. The final models were the most
parsimonious, i.e. with the most significance and the least variables.

Missing observations were imputed using multiple imputation with the assumption that they
followed a missing-at-random pattern. MICE function on R.Studio was used to create ten
imputed datasets, with a proportion of missing observation ranging from 1% (streptomycin
resistance) to 55% (albumin) according to the variable. All statistical analysis was performed
using R.Studio version 1.2.5. All statistical tests were bilateral, and significance was determined
as p≤0.05.
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2.5 Ethics
The study was approved by the ethic committee of the Bligny Hospital (Briis-sous-Forges,
France) in October 2018 and included in the treatment registry of Assistance Publique des
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Hôpitaux de Paris under the following registration number: 20190822142246.

3. Results

3.1 Assessment of HR-TB cases characteristics
Overall, 99 cases (HR-TB) and 99 controls (DS-TB) were included, with a great majority of
cases notified in the Paris region (85), followed by Strasbourg (9), Caen (3) and Lille (2).
Median age was similar among HR-TB and DS-TB patients (35 and 36 years, respectively).
Among all characteristics (Table 1), HR-TB patients were more likely than DS-TB patients to
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be born in the WHO West-Pacific region (14.1% versus 3.0%; p=0.01) and to harbor isolates
resistant to streptomycin (42.4% vs 1.0%; p<0.001). On the contrary, DS-TB patients were
more likely than HR-TB patients to have psychiatric disorders (6.1% vs 0%; p=0.03) and to be
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smokers (39.4% vs 25.2%) although the difference was not statistically significant (p=0.06).
HR-TB and DS-TB patients were not significantly different when comparing all other variables,

re

including HIV-coinfection (9.1% for both groups), prior history of treatment (10.1% vs 6.1%),

cavities, disseminated TB).
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comorbidities, and clinical and radiological characteristics of TB (localization, presence of lung

In a logistic regression model including sex, birth in the WHO West-Pacific region, resistance
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to streptomycin, miliary tuberculosis, and psychiatric disorders (Table 2), three factors
remained independently associated with HR-TB: female sex (OR=2.2; 95% confidence interval
1.0-4.7), birth in the WHO West-Pacific Region (OR=4.6; 1.1-18.7) and resistance to
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streptomycin (OR=77.5; 10.1-594.4).

3.2 Treatment outcomes
The median time between first symptoms and TB diagnosis was 80 days (interquartile range
IQR, 48-157) for HR-TB patients and 72 days (IQR, 41-156) for DS-TB patients (p= 0.6).

The median time between first symptoms and treatment initiation was 83 days (IQR, 53-157)
for HR-TB patients and 73 days (IQR, 45-160) for DS-TB patients (p=0.6). Overall, only 72
HR-TB (72.7%) received an adequate treatment: 16 according to 2014 WHO guidelines, with
a prolongation of ethambutol and pyrazinamide during the continuation phase (13), and 56
according to 2018 WHO guidelines (World Health Organization, 2018), with the addition of a
fluoroquinolone. All DS-TB received an adequate treatment with the 4-drugs standardized
regimen. The difference in the proportion of adequate treatment was statistically significant
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between the two groups (p<0.001). A total of 75.8% of HR-TB patients achieved treatment
success (10.1% cured and 65.7% treatment completed) as compared to 80.8% (4.0% cured and
76.8% treatment completed) among DS-TB patients. This difference was not statistically
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significant. Two HR-TB cases experienced treatment failure, including one who acquired MDR
TB, and 4 died, whereas among DS-TB no treatment failure was observed and 5 died (Table 3).
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Follow-up information 12 months after treatment completion was available for 83 (42%) of the

respectively.
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198 patients. Overall, 1 and 3 relapses were identified among HR-TB and DS-TB patients,
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In multivariable analysis (Table 4), when adjusting for age, sex, immunosuppression, smoking,
prior history of TB treatment, radiological characteristics, adequate treatment and HR-TB, three
factors were independently associated with favorable treatment outcome: absence of lung cavity
(OR=2.6; 1.1-6.3), absence of miliary TB (OR=5.2; 1.4-18.4) and adequate treatment (OR=8.8;
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2.9-28.3). HR-TB was not associated with treatment outcome.

3.3 Safety

Severe adverse events were significantly more frequent among HR-TB compared to DS-TB
(OR=2.8; 1.0-9.2) with 16 (16.2%) and 7 (7.1%) events reported, respectively, among 15 cases
and 6 controls (p=0.04) (Table 5). Hepatotoxicity was by far the most prevalent in both groups

(9 (9.1%) in HR-TB and 3 (3.0%) in DS-TB patients), followed by cytopenia and peripheral
neuropathy (3 cases for each). When adjusting for age, sex, extra-pulmonary TB,
immunosuppression, smoking and adequate treatment in multivariable logistic regression,
isoniazid-monoresistance was no longer associated with the occurrence of severe adverse
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effects (OR= 2.0; 0.7-5.8) (data not shown).

4. Discussion

In our study, we have shown that HR-TB cases were more likely to be female, born in WHO
West-Pacific Region and to be infected with streptomycin-resistant strains, when compared to
DS-TB. Treatment outcomes were similar between HR-TB and DS-TB, however, inadequate
treatment was more frequent amongst HR-TB. In addition, HR-TB treatment was associated
with higher rates of treatment-emergent severe adverse events, although this difference was not
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significant after accounting for other explanatory variables.

The purpose of this study was to identify factors independently associated with HR-TB in
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France, to enable the early screening of TB patients at risk of isoniazid-monoresistance. Though
several studies conducted in different countries have tried to address this question, no risk factor

re

associated with HR-TB has been clearly identified so far (Vadwai et al., 2011; Vinnard et al.,
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2011; Munang et al., 2015; Báez-Saldaña et al., 2016; Salindri et al., 2018). In Western
European countries, outbreaks of HR-TB cases have been recently described, associated with
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specific local factors (Ruddy et al., 2004; Hernán García et al., 2016). To our knowledge, female
sex has not been described as correlated to isoniazid monoresistance before and we found no
further explanation that could currently corroborate this result. The WHO West-Pacific Region,
including 27 countries, among which China, Cambodia, and the Philippines, has been recently

Jo

described as a high-incidence region for HR-TB. In their modelling study, Yuen et al. (2015)
estimated indeed that around 12% of all incident TB cases in children were isoniazid-resistant
worldwide, with a majority of them occurring in the West-Pacific (28 170 [95%IC: 20 865 to
35 921]) and Southeast Asia WHO Regions (38 507 [IC95% :29 709 - 47 869]). Although the
West-Pacific Region seems to account for a large number of isoniazid-resistant TB cases, the
estimates do not differentiate between isoniazid-monoresistant and multidrug-resistant TB.

Moreover, the highest proportions of isoniazid-resistant TB cases remain in Europe, rising up
to 25% of all TB cases among children, substantially higher than in the West-Pacific region
(around 15%). Consequently, we did not expect birth in the West-Pacific Region to be
independently associated with isoniazid-monoresistant TB in our study. This result can be
explained by a higher proportion of West-Pacific-born TB cases in 2016 and 2017 in France,
compared to previous years. Indeed, West-Pacific-born TB patients represented 2.1% of all TB
cases registered by the network in the last 10 years and 2.8% of those with isoniazid resistant
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strains during that period.

The association between resistance to isoniazid and resistance to streptomycin has already been
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described, with no further biological explanation found to this association. Since streptomycin
is no longer used in routine for the modern treatment of TB, resistance to this antibiotic is likely

re

a marker of “old” strains still circulating. Nevertheless, it is possible that in some regions of the

West-Pacific-born TB cases.
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world, latter use of streptomycin led to higher prevalence of streptomycin resistance, as in

Considering the risks of unfavorable outcome and of multidrug-resistant strains selection when
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inadequately treated, early detection and treatment adaptation of HR-TB cases are needed. A
previous modeling study suggested that the use of rapid molecular testing for the combined
detection of isoniazid and rifampicin resistance on clinical samples would enable a 50%
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reduction of acquired multidrug-resistant TB, compared to the detection of rifampicinresistance alone (Romanowski et al., 2019). In our study, the three factors associated with HRTB are not discriminatory enough to effectively screen TB patients at risk of having isoniazidresistant strains. Female gender is obviously not very helpful. Resistance to streptomycin,
although strongly associated with resistance to isoniazid, is identified when the phenotypic drug
susceptibility pattern is available. Finally, the retrospective analysis of AZAY-network data

showed that only a very small proportion of HR-TB cases notified during the last two decades,
were West-Pacific born (2.9%). Hence, in the absence of efficient screening criteria, early
detection and treatment adaptation for HR-TB cases among newly diagnosed cases will rely on
systematic use of rapid molecular testing for both isoniazid and rifampicin on clinical sample.
As for early detection of rifampicin resistance, it may be reasonable to implement early
detection on clinical sample only in smear-positive TB cases, where a positive test has a higher
likelihood to be relevant; in addition, these patients with higher bacillary load are more
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contagious and at higher risk of selecting multidrug-resistant strains. Nevertheless, line-probe
assays (FluoroType ®MTBDR, GenoType MTBDRplus, BD MAXTM MDR-TB) are so far the
only rapid molecular testing available to identify HR-TB at an early stage ; however, they are
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currently not implemented as a routine diagnostic tool and often remain limited to reference
laboratories where they are mostly performed on strains (Sulis et al., 2020). Without easy-to-
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use tools for early HR detection, it is foreseen that a large number of HR-TB cases will be
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overlooked and receive standard DS-TB regimen.

In our study, there was no statistically significant difference in treatment outcomes between
HR-TB and DS-TB, although a trend toward worse outcomes for HR-TB and one case of
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acquired MDR strain were noticed. This could mean that our study lacked power to show any
difference. Nevertheless, adequate treatment, which implies the early detection of HR-TB
strains and the adaptation of the treatment regimen, was independently associated with
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treatment success. Our findings support the relevance of adapting, as soon as possible, the
treatment regimen in patients harboring HR-TB strains. Although international guidelines
currently recommend the addition of a fluoroquinolone in the treatment of HR-TB, prolonged
treatment with rifampicin, ethambutol, and pyrazinamide, as suggested by the WHO in 2014,
was considered as equally adequate. In a recent retrospective cohort study comparing the latter
treatment regimen with and without fluoroquinolone, no significant difference in outcome was

shown, suggesting a comparable efficiency of both regimens on HR-TB strains (OR= 0.99, 95%
CI 0.53–1.85; p = 0.97) (Stagg et al., 2019).
In addition, severe adverse events, in particular hepatotoxicity, were more frequent among HRTB compared to DS-TB patients. This is not unexpected, considering that a majority of HR-TB
patients received a treatment regimen with either a prolonged duration of pyrazinamide or the
addition of a fluoroquinolone, all drugs that have known liver toxicity. However, after adjusting
for patient and disease characteristics, this difference was not statistically significant.
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This study has several limitations, most importantly its retrospective design which implies
potential information bias. The case-control design was chosen because HR-TB remains a rare
disease in France. Nevertheless, multicentric data and proportional random sampling have

-p

limited this bias. Proportional random sampling was supposed to reduce the “quality effect” of
a medical team. It is also possible that patients in other regions of France or not managed in
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university hospitals have different characteristics.

5. Conclusion

In conclusion, our study has identified several risk factors which are independently associated
with HR-TB. However, these factors are not sufficient to efficiently identify TB patients at risk
of being infected with HR strains. Early detection of HR-TB should therefore rely mainly on
the systematic implementation of rapid molecular testing, in particular for smear-positive TB
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cases. This is particularly relevant, in light of our findings that adequate treatment regimens
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were associated with better treatment outcomes.
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Tables
Table 1. Comparison of the characteristics of the 99 case-patients with isoniazid-monoresistant
tuberculosis (HR-TB) and 99 control-patients with drug-susceptible tuberculosis (DS-TB).
WHO = World Health Organization; OR = Odds Ratio; 95% C.I. = 95% confidence interval
DS-TB (n=99)
N (%)
78 (78.8)

OR (95% C.I.)

p

Male sex

HR-TB (n=99)
N (%)
69 (69.7)

1.6 [0.8 – 3.3]

0.19

Smoker

25 (25.2)

39 (39.4)

0.5 [0.3 – 1.0]

0.06

Alcohol addiction

7 (7.1)

13 (13.1)

0.5 [0.2 –1.4]

0.16

Intravenous drug use

1 (1.0)

1 (1.0)

1.0 [0.0 – 79.3]

1.00

HIV-positive

9 (9.1)

9 (9.1)

0.9 [0.3 – 2.9]

1.00

Immunosuppression

9 (9.1)

17 (17.2)

0.5 [0.2 – 1.2]

0.14

10 (10.1)

6 (6.1)

1.7 [0.5 – 6.0]

0.43

- European Region

24 (24.2)

34 (34.3)

0.6 [0.3 – 1.2]

0.16

- West-Pacific Region

14 (14.1)

3 (3.0)

5.2 [1.4 – 29.4]

0.01

6 (6.1)

6 (6.1)

1.0 [0.3 – 3.9]

1.00

41 (41.4)

44 (41.4)

0.9 [0.5 – 1.6]

0.77

- East-Mediterranean Region

9 (9.1)

9 (9.1)

1.0 [0.3 – 3.0]

1.00

- American Region

3 (3.0)

2 (2.0)

1.5 [0.2 – 18.5]

1.00

History of prior TB treatment

ro
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Characteristics

re

- African Region

lP

- South-East Asian Region

-p

Place of birth (WHO regions)

17 (17.2)

26 (26.3)

0.6 [0.3 – 1.2]

0.17

Pulmonary TB

82 (82.8)

75 (75.8)

1.5 [0.7 – 3.3]

0.29

Sputum smear positivity

46 (46.5)

42 (42.4)

1.2 [0.6 - 2.1]

0.67

Bilateral

50 (50.5)

49 (49.5)

0.8 [0.4 – 1.7]

0.61

Presence of ≥1 lung cavity

41 (41.4)

34 (34.3)

1.2 [0.6 – 2.4]

0.41

Miliary TB

11 (11.1)

5 (5.1)

2.1 [0.6 -8.2]

0.19

20 (20.2)

24 (24.2)

0.8 [0.4 – 1.7]

0.60

Extra-pulmonary TB

43 (43.4)

44 (44.4)

1.0 [0.5-1.7]

1.00

Pulmonary and extra-

54 (54.5)

42 (42.4)

1.6 [0.9 – 3.0]

0.12

12 (12.1)

11 (11.1)

1.1 [0.42 – 2.92]

1

5 (5.1)

1 (1.0)

0

0

42 (42.4)

1 (1.0)

involvement

pulmonary

Jo

Pleural effusion
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Born in France

pulmonary TB

Disseminated TB

(≥ 3 localizations)
Resistance to pyrazinamide
Resistance to ethambutol
Resistance to streptomycin

0.26
N.A.

N.A.
<0.001

Table 2. Factors associated with isoniazid-monoresistance among 99 case-patients with isoniazidmonoresistant tuberculosis and 99 control-patients with drug-susceptible tuberculosis: multivariable
logistic regression.
WHO = World Health Organization; OR = Odds Ratio; 95% C.I. = 95% confidence interval

Explicative variable

OR (95% C.I.)

p

Sex (female)

2.2 [1.002 – 4.7]

0.05

Birth in WHO West Pacific Region

4.6 [1.1 – 18.7]

0.03

Psychiatric troubles

0.0

0.99

Miliary tuberculosis

3.2 [0.9 – 10.7]

0.07

77.5 [10.1 – 594.4]

<0.001
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Resistance to streptomycin

Table 3. Treatment outcomes according to World Health Organization definitions of 99 case-patients
with isoniazid-monoresistant tuberculosis (HR-TB) and 99 control-patients with drug-susceptible
tuberculosis (DS-TB)

Treatment outcomes

HR-TB (n=99)

DS-TB (n=99)

p

N (%)

N (%)

Cured

10 (10.1)

4 (4.0)

0.16

Treatment completed

65 (65.7)

76 (76.8)

0.11

Treatment success

75 (75.8)

80 (80.8)

0.49

Treatment failure

2 (2.0)

0 (0.0)

0.50

Death

4 (4.0)

5 (5.1)

1.00

16 (16.2)

12 (12.1)

0.54

2 (2.0)

2 (2.0)

1.00

Lost to follow-up
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Not evaluated
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(cured and treatment completed)

Table 4. Factors associated with treatment success among all patients (99 case-patients with isoniazidmonoresistant tuberculosis and 99 control-patients with drug-susceptible tuberculosis cases and
controls): bivariate and multivariable logistic regression.
Treatment
n

success (%)

Sex
Male
Female

147
51

Immune status
Immunocompetent
Immunosuppressed

Bivariate

Multivariable
OR (95% C.I.)

p

76.9
82.3

Ref.
1.4 (0.59-3.61)

1.0 (0.37-2.74)

0.98

172
26

79.6
69.2

Ref.
0.6 (0.22-1.66)

0.4(0.13-1.24)

0.10

Smoking history
Non-smoker
Smoker or ex-smoker

117
64

83.8
75.0

Ref.
0.6 (0.26-1.33)

0.5(0.20-1.20)

0.12

Treatment history
New
Previously treated

181
16

79.0
75.0

Ref.
0.8 (0.22-3.59)

0.8 (0.21-3.91)

0.79

41
157

85.4
76.4

Ref.
0.6 (0.18-1.48)

0.5 (0.21-1.32)

0.19

175
23

77.7
82.6

Ref.
1.4 (0.42-5.82)

1.8 (0.50-8.60)

0.40

Ref.
2.0 (0.96-4.23)

2.6 (1.10-6.31)

0.03

Jo

70.7
82.9

-p

16
179

50.0
81.0

Ref.
4.2 (1.28-13.95)

5.2 (1.40-18.40)

0.01

99
99

80.8
75.8

Ref.
0.7 (0.35-1.54)

1.8 (0.70-5.18)

0.23

31
167

54.8
82.6

Ref.
3.9 (1.58-9.48)

8.8 (2.91-28.32)

<0.001
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H-susceptibility
DS-TB
HR-TB
Treatment
Inadequate
Adequate

re

Miliary
Presence of miliary
Absence of miliary

75
123

lP

TB clinical form
Extra-pulmonary
Pulmonary
Disseminated TB
Localized (<3 localizations)
Disseminated (≥3 localizations)
Lung cavities
Presence of any cavity
Absence of cavities

ro
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OR (95% C.I.)

Table 5. Severe adverse events occurrence among 99 case-patients with isoniazid-monoresistant
tuberculosis (HR-TB) and 99 control-patients with drug-susceptible tuberculosis (DS-TB).
Severe adverse event

HR-TB

DS-TB

Hepatotoxicity

9 (56.3%)*

3 (42.8 %)**

Cytopenia

3 (18.8%)

0

Anaphylactic shock

1 (6.2%)

0

Peripheral neuropathy

1 (6.2%)*

2 (28.6 %)

Optical neuritis

1 (6.2%)

0

Psychiatric disorders

1 (6.2%)

0

0

2 (28.6 %)**

16 (100%)

7 (100%)

Cutaneous rash
Total
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* of which one case of hepatotoxicity and peripheral neuropathy; ** of which one case of hepatotoxicity and cutaneous rash.

