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Abstract
Objective: The aim of our study was to determine the resistance

profile of mycobacteria isolated from patients who had treatment
failure or relapse to first line anti-tuberculosis medication in Senegal.

Design: It involved 110 strains isolated in the National Program
against Tuberculosis (PNT) laboratory between 2011 and 2012.
These strains come from patients in treatment failure or relapse.

Results: They were from patients aged 9-73 years with a mean
age of 36.605 years with a sex ratio (M/F) of 2.85. Antimicrobial
susceptibility was carried out on 71 strains, 28 (39.43%) of which
were from patients in treatment failure and 43 (60.56%) in relapsed
patients. Among all patients, RMP presented the lowest resistance
rates (43.66%). The highest resistance rates were noted in patients
with treatment failure. In total, 31 (43.66%) MDR strains were found,
including 21 patients in treatment failure (75%) and 10 relapsed
patients (23.25%).

Conclusion: In Senegal the rate of anti-tuberculosis medication
resistance among retreatment patients is high. Effective control
measures and the availability of laboratory tests will allow better
control of MDR-TB.
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Introduction

Resistance to anti-tuberculosis medication is a major public
health problem worldwide and Senegal is not spared. Indeed, the
WHO reported 13,186 cases of tuberculosis in Senegal (including new
cases and relapses) for 2013, 2.1% of which were multidrug-resistant
tuberculosis (MDR-TB) among new cases and 17% in retreatment
patients [1]. Elsewhere in the world, the WHO estimates the number
of people infected with Mycobacterium tuberculosis (M. tuberculosis)
at around 2 billion and the number of cases of MDR-TB at about
0.5 million, 60% of whom are concentrated in South Africa, Brazil,
China, Russia and India (“BRICS” countries) [1]. Drug resistance to
tuberculosis medication is therefore a major issue that jeopardizes
the global fight against the disease and the success of DOTS, the
strategy recommended by the WHO to detect and cure tuberculosis

[2]. In Africa, few laboratories are able to demonstrate this resistance,
which results in the under detection of this drug resistance. The aim
of the study we carried out was to determine the resistance profile of
mycobacteria isolated from patients in treatment failure or relapse to
first line anti-tuberculosis medication in Senegal.

Materials and methods

The study covered the period from January 2011 to December
2012, which is a total of two (2) years. It focused on clinically isolated
strains in the national reference laboratory for mycobacteria as part of
the National Program against Tuberculosis (PNT), Senegal.

These strains come from patients in treatment failure or relapse,
which are defined as follows [2]:

- Treatment failure: a tuberculosis patient who continues to show
positive results (by smear or cultivation) after five months or more
of treatment with the combination of Rifampicin (RMP), Isoniazid
(INH) Ethambutol (EMB) and Pyrazinamide (PZ) (RHEZ) for 2
months, then INH and RMP (RH) for at least three months.

- Relapse: patient who received a complete anti-tuberculosis
treatment, i.e. two months of RHEZ, then 4 months of RH, who was
declared cured at the end of treatment and again becomes bacilliferous.

These patients were from Dakar and other regions of Senegal. The
clinical data were collected from the analysis reports accompanying
the samples and included the following information: surname, first
name, age, sex, clinical diagnosis, tuberculosis treatment history and
referring structure. HIV status was not reported.

The samples were tested by conventional methods (microscopy,
culture, biochemical identification and antibiogram).

Microscopic examination was carried out after Ziehl-Neelsen
staining for the detection of acid-fast bacilli (AFB); bacteria were
cultured on a simple Lowenstein-Jensen media or with pyruvate; the
time to onset of colonies, the Niacin test, the investigation of a thermo
labile catalase (at 22°C and 70°C) and the the detection of a nitrate
reductase were used to identify strains.
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Antibiotic resistance testing used the proportions method
[3]. The samples were decontaminated with 4% NaOH and then
centrifuged. The pellet was inoculated on a simple Lowenstein-Jensen
(L]), L] supplemented with pyruvate and on L] containing hydrazide
thiophene-2-carboxylic acid (TCH) 5 mg/l. The antibiotics tested
were: EMB 2 mg/l, SM 4 mg/l, INH 2 mg/l and the PMR 40 mg/l.
A strain is declared resistant to a drug if its growth in the medium
containing this TB is > 1% compared to the control [3].

The external quality control of bacteriological tests was carried
out in the reference center for mycobacteria of the Institute of Tropical
Medicine (ITM) in Antwerp, Belgium.

One sample was considered per patient. Data were entered and
analyzed with EPI-INFO software, version 7 (Centers for Disease
Control and Prevention, Atlanta, GA, USA).

Results

Our work focused on 110 M. tuberculosis strains. They come from
the same number of patients (110), aged 9-73 years with an average
age of 36.05 years and a sex ratio (M/F) of 2.85. These patients come
from the regions of Dakar (88.99%), Thies (3.67%), Louga (4.59%),
Diourbel (1.83%), Kaolack (0.92%). Of these, 41 (37.27%) had
treatment failure and 69 (62.73%) relapsed.

Antibiotic resistance testing was carried out on 71 strains, 28 of
which (39.43%) came from patients who had therapeutic failure and
43 (60.56%) from relapsed patients. The number of tested strains is
a little different about each antibiotic depending on the availability
of drugs. Out of all patients, RMP presented the lowest resistance
rates (43.66%) (Figure 1). High resistance rates to the different anti-
tuberculosis drugs tested were found, with the highest resistance
rates found in patients with treatment failure (Table 1). In total 31
(43.66%) MDR strains were detected, including 21 in patients who
had treatment failure (75%) and 10 relapsed patients (23.25%).

Discussion

Our strains were isolated from patients in treatment failure or
relapse. The strategy adopted in Senegal for the detection of cases
of MDR-TB is the systematic cultivation for retreatment patients
(failure, relapse, repeating treatment), tuberculosis contacts for MDR-
TB, PLWHA and health personnel with tuberculosis [4]. Currently,
the PNT has equipped five regions of the country with the Xpert
MTB/RIE which allows them to make a first screening, also allowing
decentralization of the diagnosis of MDR-TB [4].
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Figure 1: Global rate of resistance to different anti-tuberculosis medication
tested.

Table 1: Rate of resistance to anti-tuberculosis medication in patients with
therapeutic failure or relapse.

Patient§ wit_h Patients in relapse Total strains
Antibiotics therapeutic failure tested
R N % R N %
RMP 21 28 75 10 43 23.25 71
INH 22 28 78.57 1 43 25.58 7
EMB 18 23 78.26 15 41 36.58 64
SM 20 24 83.33 17 42 40.47 66

R: Resistant; N: Number; %: Percentage

Our patients mainly come from the capital Dakar, but also from
five other regions, so that our sample, although unevenly distributed,
covers much of the country. The small number of samples from other
regions is due to the constraints of transport to the PNT reference
laboratory. They are predominantly made up of young adult males
as reported in other studies, including African [5]. The mean age
of 36.05 years found in our study is also comparable to data in the
literature, especially African [5,6].

Overall, the high resistance rates that we obtained are related to
the profile of the selected patients who are in treatment failure or
relapse, therefore strongly suspected to have infection with resistant
strains. Among the anti-tuberculosis drugs tested in all types of
patient, RMP presented the lowest resistance rates (43.66%) while the
highest rate was noted with SM (56.06%) with an overall MDR rate
of 43.66%. HIV status was not determined in patients as the analysis
of the literature shows that the best factor associated with the rate
of MDR-TB for a country is the failure rate to retreatment while the
incidence of tuberculosis or co-infection with HIV in Africa do not
appear to be significantly associated with multidrug resistance [7].

We found the highest resistance rates in treatment failure patients
with rates of 75%, 78.57%, 78.26% and 83.33% for RMP, INH, to EMB
and SM, respectively. SM and EMB therefore presented the highest
resistance rates and RMP the lowest rate in patients with treatment
failure. These rates are higher than those found in Burkina Faso in
previously treated patients (resistance rate of 51.6% to RMP, 66.7% to
INH, 50.5% to EMB and 44.1% to SM) [8].

The overall rate of MDR strains that we found (43.66%) is
comparable to that found in the Central African Republic (40% of
MDR strains in patients with relapse or treatment failure) [9]. It is,
however, below that found in Burkina Faso (50.5%) [8] and in the
Ivory Coast (79%) [9]. This percentage of MDR strains was higher
in patients with treatment failure with a rate of 75% versus 23.25%
in patients with relapse. The WHO 2013 report on Senegal reported
2.1% of MDR-TB among new patients and 17% in patients treated in
Senegal [1]. Our numbers are logically higher than those of the WHO
report [1] linked to the profile of our patients who are in treatment
failure or relapse, therefore strongly suspected of anti-tuberculosis
drug resistance.

In fact, we have found two strains resistant to INH, but sensitive
to RMP (INH-R/RIF-S strains). Indeed, RMP is often the last
anti-tuberculosis to be affected by the resistance and the disease
associated with INH defines MDR strains [10]. However, there
are strains that are sensitive to INH but resistant to RMP, as other
authors have found [10].

Conclusion

In Senegal, anti-tuberculosis drug resistance rates are very
high among retreatment patients with a high percentage of MDR
strains in patients with treatment failure. This multidrug resistance
compromises the effectiveness of tuberculosis treatment with a high
risk of spread of these MDR strains in the general population. Hence
the importance of strengthening the fight against tuberculosis in
general, in particular against MDR-TB. This necessarily involves an
increase in the technical platform of laboratories for early detection
of multidrug resistance. The initiative of the PNT aiming to equip all
regions of Senegal with an Xpert MTB/RIF apparatus will ultimately
enable earlier detection and better treatment of MDR-TB.
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