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Introduction 

Multi-drug resistant tuberculosis (MDR-TB) 

is a particularly dangerous form of tuberculosis caused 

by a strain of Mycobacterium tuberculosis. It is 

defined by resistance to both isoniazid and rifampicin, 

the two most effective major anti-TB drugs [1,2]. 

Tuberculosis with anti-tuberculosis-resistant 

bacilli has become a major public health problem 

[3,4]. The incidence of MDR-TB varies considerably 

from one population and region to another. According 

to World Health Organization (WHO) estimates, there 

were 1.2 million TB deaths among HIV-negative 

people in 2018 and an additional 251000 deaths 

among HIV-positive people. Geographically, most TB 

cases in 2018 were in the WHO regions of South-East 

Asia (44%), Africa (24%) and the Western Pacific 

(18%), with smaller percentages in the Eastern 

Mediterranean (8%), the Americas (3%) and Europe 

(3%). Eight countries accounted for two thirds of the 

global total: India (27%), China (9%), Indonesia (8%), 

the Philippines (6%), Pakistan (6%), Nigeria (4%), 

Bangladesh (4%) and South Africa (3%) [5]. A 

contagious disease, tuberculosis is endemic in 

Senegal, with a high prevalence in West Africa, it is 

favoured by poverty and human immunodeficiency 

virus (HIV) infection [6-10]. Diagnostic methods have 

evolved over time. Indeed, microscopy often gives 
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A B S T R A C T 

Background: Multidrug-resistant tuberculosis (MDR-TB) is resistant to isoniazid and 

rifampicin. It is favored by poverty and infection with the human immunodeficiency virus. 

This retrospective, descriptive study aimed to determine the contribution of Xpert 

MTB/RIF® in the diagnosis of multidrug-resistant pulmonary tuberculosis in a semi-

urban environment at the Peace Hospital of Ziguinchor in Senegal during the period from 

April 2015 to August 2019. Methods: The study is retrospective, descriptive and carried 

out in the laboratory of Ziguinchor Hospital de la Paix, in southern Senegal, from April 

2015 to August 2019. All respiratory specimens were subjected to Ziehl-Neelsen (ZN) 

stained smear microscopy and Xpert MTB/RIF® testing. Results: 180 samples, i.e. 6.4% 

were microscopy-negative but positive in Xpert MTB/RIF® testing. Thirty_two (32) 

patients (1%) are infected with rifampicin-resistant Mycobacterium tuberculosis (M. 

tuberculosis), against 29% of patients (798/2794) infected with susceptible strains. 

Conclusion:  Tuberculosis is no longer a “disease of the past”. Having a high cost, Xpert 

MTB/RIF® testing must be associated with microscopy, which remains accessible in semi-

urban areas and easy to perform.  
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false negative results while the culture of 

mycobacteria takes too long. These limitations have 

favoured molecular diagnostic methods, such as the 

Xpert MTB/RIF® test, which nowadays plays an 

important role in the diagnosis of the disease  [11-12]. 

Early diagnosis is essential in order to reduce the delay 

in starting treatment and the high mortality caused by 

delays in treatment. 

The Xpert MTB/RIF® test uses a real-time 

PCR (Polymerase Chain Reaction) technique to detect 

both the presence of mycobacteria and the possible 

presence of a mutation in the rpoB gene responsible 

for rifampicin resistance [11]. Within less than two 

hours, it allows identification and signals a possible 

resistance to rifampicin (mutation of the rpoB gene). 

The mutation in this region is responsible for 

resistance to rifampicin, which is a major antibiotic in 

the treatment of this disease, and rifampicin resistance 

is often synonymous with multi-resistance. This test 

reduces the median time to start treatment from 56 

days to 5 days [13]. 

In Senegal, studies on the contribution of 

Xpert MTB/RIF® in the diagnosis of tuberculosis were 

conducted mainly in urban areas [14,15]. Based on this 

observation, we therefore undertook this work with the 

aim of determining the contribution of Xpert 

MTB/RIF® in the diagnosis of MDR pulmonary 

tuberculosis in a semi-urban environment at the Peace 

Hospital of Ziguinchor in Senegal.  

Material and methods 

The study took place at the Ziguinchor Peace 

Hospital located 450 km from Dakar in southern 

Senegal. It is a general hospital with several hospital 

departments, namely the Infectious Diseases 

Department, the Pneumology Department, the 

Paediatrics Department, the Surgery Department, the 

Gynaecology Department, the Medical Biology 

Laboratory. 

With a hospitalisation capacity of 35 beds, 

the medical service welcomes tuberculosis patients. 

The hospital hospitalises an average of 94 

patients/month for all departments combined. The 

biological analysis laboratory is equipped with an 

Xpert MTB/RIF® device, provided by the national TB 

control programme. 

Since culture was not available, the Xpert 

MTB/RIF® test was used as a complementary 

diagnostic test in cases of suspected MDR-TB or HIV-

associated TB. 

This was a retrospective, descriptive study 

among a population of patients sent to the laboratory 

for microbiological confirmation. We analyzed 

clinical samples collected from April 2015 to August 

2019. 

According to the criteria of the WHO of 

2013, the diagnosis of pulmonary TB was based on the 

positive result of at least one of the following tests: 

microscopy, Xpert MTB/RIF® test and culture [16].  

The patients included in the study had clinical 

and radiological signs suspicious of TB received for 

the first time in consultation. Patients who relapsed 

were directly tested with Xpert MTB to detect possible 

secondary TB resistance.  

This study involved 3456 patients with 

clinical symptoms and signs of pulmonary and/or 

extra-pulmonary TB. Among the samples analysed, 

sputum accounted for 80.84%. 

With the advent of resistance, all samples 

were subjected to the Xpert MTB/RIF® test to detect 

possible resistance to rifampicin. 

First we performed a smear examination with 

the ZN stain for AFB (acid-fast bacilli), then a first 

Xpert MTB/RIF® test on each sample and a second 

Xpert MTB/RIF® test on a second sample for 

microscopy positive and molecular biology negative 

tests was performed for confirmation. 

The WHO-approved Xpert MTB/RF® test 

uses a real-time PCR technique that amplifies the 81 

bp (base pair) region of the rpoB gene of M. 

tuberculosis [17]. Socio-demographic and biological 

data were collected and calculated using the statistical 

calculation software Excel version 2013. 

Results 

We analysed 2794 sputum samples, i.e. 

80.84%. These samples came from pulmonary TB 

patients with signs of TB impregnation. These patients 

were given a chest X-ray to complete the diagnosis. In 

patients with extra-pulmonary tuberculosis, we 

analysed various pathological products, a total of 662 

samples. There were 1736 men (62.1%) and 1058 

women (37.9%), a sex ratio of 1.64. The most 

represented age group was between 1 and 20 years 

with a median equal to 5 and an average age of 14.62 

+/- 22.51 years (Figure 1). 

Microscopy remains an accessible technique 

with a relatively high sensitivity. One hundred and 

eighty (180) samples or 6.4% were microscopically 

negative but positive to the Xpert MTB/RIF® test. 

Twelve (12) samples or 0.43% were microscopy 

positive and molecular biology negative.   

The HIV seroprevalence in our study was 

23.15% (n = 647/2794). The majority of samples from 
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HIV positive subjects were microscopically negative 

with 98.6% (n=638/647) while 0.46% (n=3/647) of 

these samples were Xpert MTB/RIF® negative  (Table 

1). 

Of the 2794 samples, 32 patients, i.e. a 

prevalence of 1%, were infected with rifampicin-

resistant strains of M. tuberculosis, while 29% of the 

patients (798/2794) were infected with rifampicin-

susceptible strains and the rest were negative (Figure 

2). 

Figure 1. Age distribution of patients. 

Table 1. Distribution of patients according to epidemiological and paraclinical characteristics and results of the 

Xpert MTB/RIF® test. 

Variables Staff 
Xpert MTB/RIF® test 

Positive Negative 

Sex 

Male 1736(62,13%) 517 (18,50%) 1219 (43,63%) 

Female 1058(37,87%) 313 (11,21%) 745 (26,66%) 

Samples 

Expectorations 2794(80,84%) 786 (22,74%) 2008 (58,10%) 

Others 662 (19,16%) 44 (1,28%) 618 (17,88%) 

HIV serology 

Positive 647 (23,15%) 644 (23,04%) 03 (0,11%) 

Negative 2147(76,84%) 186 (6,66%) 1961 (70,18%) 

Microscopy 
Positive 650 (23,26%) 638 (22,83%) 12 (0,43%) 

Negative 2144(76,74%) 180 (6,45%) 1964 (70,29%) 
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Figure 2. Results of the Xpert MTB/RIF® test. 

Discussion 

Socio-demographic profile 

We received 3456 samples, of which 2794 were 

represented by sputum, i.e. 80.84%. The average age 

was 14.62 +/- 22.51 years. In Africa, and particularly 

in Senegal, the disease mainly affects the young 

population, which can be explained by promiscuity in 

households, but also by HIV infection among young 

people. 

Microscopy and Xpert MTB/RIF® testing 

Microbiological tests confirm the clinical diagnosis. 

Microscopic examination after ZN staining remains 

the most accessible and least expensive examination in 

semi-urban areas, with a more or less acceptable 

sensitivity [12]. Compared to the result of Horo et al. 

[18] who found a sensitivity of 85% with respect to the 

reference test, which is the culture. The variability of 

its diagnostic performance is related to the quality of 

the samples, the bacillary richness of the sputum, the 

dye used and the experience of the reader. 

The use of a molecular test such as the Xpert 

MTB/RIF® test has improved the diagnosis of TB. In 

fact, 6.4% of the samples were negative on 

microscopy but positive on molecular biology, while 

0.43% of the samples were positive on microscopy and 

negative on molecular biology. At the Dakar 

infectious disease clinic, Diop et al. found that the 

Xpert MTB/RIF® test was positive on negative smears 

in 55% of cases and in 89% of cases on positive smears 

[14]. In Turkey Zeka et al. found 68.9% (24/35) 

positivity in smear-negative lung samples [19]. Other 

studies have found a higher sensitivity of the Xpert 

MTB/RIF® test in smear negative specimens [20,21]. 

Our results confirm the high sensitivity of the Xpert 

MTB/RIF® test compared to microscopy, as 

demonstrated in most validation studies of the Xpert 

MTB/RIF® test [21,22]. 

Molecular tests have a sensitivity of over 95% for 

microscopically positive samples compared to only 

60-70% for microscopically negative samples. The 

detection of nucleic acids increases the diagnostic 

specificity of tuberculosis; however, too low a 

sensitivity, especially for microscopically negative 

samples, makes it impossible to exclude TB in the case 

of a negative molecular test [23]. In our study 98.6% 

(n=638/647) of samples from HIV-positive subjects 

were negative on microscopy while 0.46% (n=3/647) 

of these samples were negative on the Xpert 

MTB/RIF® test. Compared to the same Diop et al. 

study where the performance of the Xpert MTB/RIF® 

test was significantly higher in HIV-negative patients 

(80%) than in HIV patients (54%). Our results show 

that the Xpert MTB/RIF® test performed better in 

HIV-negative patients. HIV infection complicates the 

diagnosis of tuberculosis by leading to pauci-

symptomatic clinical forms and/or disseminated forms 

[24-30]. It reduces the prevalence of lung excavations 

and increases negative microscopy forms [31]. HIV 

infection, for example, leads to under-diagnosis of TB 

[32]. 

 The test has been shown to be useful in the diagnosis 

of TB, especially in HIV-infected people [33-37]. 

Resistance to rifampicin 

Despite the progress made in the fight against TB, the 

emergence of MDR-TB threatens to undermine this 

progress. It poses a serious threat to the success of the 

fight against TB. In our study, we noted 1% resistance 

to rifampicin. In Diop et al. study in Dakar, two cases 

of rifampicin resistance were detected. In Mali, 

Toloba et al. found one confirmed case of MDR-TB 

Positive and resistant to 

Rifampicin

1%

Positive and 

sensitive to 

Rifampicin…

Negative 70%.
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out of 21 reported cases of tuberculosis, with a 

prevalence of 4.7% [38]. 

The first cases of MDR-TB were observed as early as 

the 1990s [39] and correspond to resistance to 

isoniazid and rifampicin, while XDR-TB corresponds 

to resistance to isoniazid, rifampicin, fluoroquinolones 

and at least one of the three injectable second-line anti-

tuberculosis drugs: capreomycin, amikacin or 

kanamycin [40]. The detection of resistance is 

essential for any new case of TB in order to avoid 

primary resistance. 

Limitations of the study 

 - Some of the results of Xpert MTB/RIF® were 

undetermined and therefore not usable. 

-  Frequent ruptures of Xpert MTB/RIF® cartridges. 

Conclusion 

Tuberculosis is no longer considered a 

"disease of the past".  Its diagnosis in semi-urban areas 

is improved by reducing the time taken to deliver 

results and by increasing the sensitivity of 

microbiological diagnostic methods. With a high cost, 

the Xpert MTB/RIF® test must be associated with 

microscopy which remains accessible in semi-urban 

areas and easy to perform. The prescription of the 

Xpert MTB/RIF® test could be rationalized by a strong 

clinical suspicion in patients whose microscopic 

examination is non-contributory. 
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