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Abstract: Tuberculosis (TB) is a global outbreak whose drug resistance is a constant threat. This study aimed at describing 
anti-TB drugs resistance and treatment outcomes among retreatment TB patients in Guinea between 2008 and 2012. We 
conducted a retrospective cohort study with a sample of 558 patients aged of at least 10, who were admitted for TB retreatment 
and who were tested for anti-TB drugs susceptibility during the study period. Overall, 3187 retreatment TB patients were 
recorded from January 1, 2008 to December 31, 2012 in Guinea, of which 558 (17.5%) performed susceptibility testing to anti-
TB drugs. We found overall resistance in 417 cases (74.7%) including 356 (85.4%) of multidrug resistance (MDR), 29 (6.9%) 
of monoresistance (isoniazid 2.9%, streptomycin 2.9%, rifampicin 0.9%, ethambutol 0.2%) and 32 (7.7% of polydrug 
resistance (isoniazid + streptomycin 4.3%, rifampicin + streptomycin 1.4%, isoniazid + ethambutol + streptomycin 1.0%, 
rifampicin + ethambutol + streptomycin 1.0%). Most of the patients (84.6%) with anti-TB drugs resistance were under 45 and 
labourers were mostly represented (27.8%) including drivers in majority (37.9%). MDR-TB incidence rate increased by 12.2% 
between 2008 (65.6%) and 2012 (77.8%), and the annual cure rate decreased gradually from 60.0% in 2009 to 45.7% in 2012. 
Among MDR-TB patients (n= 356), only 112 (31.5%) benefited from second-line treatment regimen, of which, 51.7% were 
cured, 6.3% completed treatment, 24.1% died, 6.3% were lost to follow-up and 11.6% were not evaluated. The cure rate was 
higher in HIV-negative patients (55.3%) than in those who were HIV-positive (35.3%) and the death rate was the highest 
(41.2%) in HIV-positive patients. Overall, treatment success rate was 58.0%. This study revealed a low rate of performing drug 
susceptibility testing, the gradual increase of the incidence of MDR-TB each year and the gradual decrease of cure rate from 
year to year. Besides, anti-TB drugs resistance concerned mostly drivers in our context. Prospective studies are needed for a 
deep understanding of the factors associated with these persistent challenges. 
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1. Background 

Tuberculosis (TB) is a major public health issue, caused by 

Mycobacterium tuberculosis [1-2]. Despite progress in 
decreasing TB incidence (2% per year) and reducing 
mortality (about 3% per year) worldwide, 16% of patients 
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died of this disease in 2017 [2]. TB is one of the top 10 
causes of death and the leading cause from a single infectious 
agent (above HIV/AIDS) worldwide [2-3], while its 
treatment success is globally low (55%) [2]. 

In 2014, the highest TB incidence rate was recorded in 
Asia (61%), followed by Africa (26%) from where came the 
74% of all HIV-positive TB patients reported in the world 
[4]. The "World Health Organization (WHO) strategy for 
ending TB in 2019-2023" [5], adopted by the world health 
assembly in May 2014, and the epidemiological surveillance 
networks in heavily affected countries, represent hope for the 
reduction of the global burden of this disease in the context 
of the Sustainable Development Goal (SDG) three target 
three [6-7]. However, the fight against TB drug resistance 
remains a major public health concern worldwide. 

Globally in 2017, there were an estimated 558 000 new 
cases of rifampicin resistant TB (RR-TB), of which almost 
82% were multidrug-resistant TB (MDR-TB) [2]. Inadequate 
treatment and non-adherence to treatment result in drug 
resistance in patients undergoing retreatment, especially 
those admitted for retreatment failure [8-10]. Retreatment TB 
patients represent those who have been treated previously for 
one month or more with anti-TB drugs and who have been 
diagnosed once again with the disease. These patients mainly 
include relapses, treatment after failure, or loss to follow-up 
on a first-line treatment regimen [1]. The number of these 
patients is not negligible. Worldwide in 2017, of the 6.7 
million TB cases that were officially notified by national TB 
programmes to the WHO, 260,000 patients were already 
previously treated [2]. It has been globally estimated that 
20% of previously treated tuberculosis cases would have 
developped MDR-TB [6]. 

Surveys conducted in six countries (Azerbaijan, 
Bangladesh, Belarus, Pakistan, South Africa and Ukraine) on 
resistance to all first-line anti-TB drugs (rifampicin, 
isoniazid, pyrazinamide and ethambutol) reported the 
average levels of resistance of 19% (95% CI: 18–20%) in 
new TB cases and 43% (95% CI: 40–46%) in previously 
treated cases [2]. 

Secondary resistance to Streptomycin affects 20% of 
global TB cases [11]. The African region recorded between 
36,000 and 44,000 MDR-TB cases in 2016. Studies 
conducted in Benin [12] and Burkina Faso [13] on patients 
who had previously received TB treatment, reported almost 
similar rates of MDR-TB, 52.9% and 50.5%, respectively. 

In Guinea, studies on anti-TB drugs resistance are rare and 
there are no data on resistance during retreatment. The most 
recent official data on anti-TB drugs resistance (first-line) in 
Guinea dates back to 1999. However, some data on MDR-TB 
are recorded at the national reference laboratory of 
mycobacteria and at the non-government organization 
“Action Damien”. From 2006 to 2008, an increase of MDR-
TB cases was noted, respectively, 17, 36 and 54 cases in 
2006, 2007 and 2008 [14-15]. 

In order to strengthen the quality of care and follow-up of 
patients suffering from MDR-TB in Guinea, studies to 
improve the level of knowledge on anti-TB drugs resistance 

and treatment outcomes are necessary. Thus, the objective of 
this study was to describe anti-TB drugs resistance and 
treatment outcomes among retreatment TB patients in Guinea 
between 2008 and 2012. 

2. Methods 

2.1. Study Design 

We conducted a retrospective cohort study from January 
01, 2008 and December 31, 2012 (5-year period) using data 
from two reference sites for TB treatment in Guinea. 

2.2. Setting 

Guinea is located in West Africa with approximately 11 
million inhabitants of whom 15% live in Conakry, the Capital 
city [16]. 

The pneumo-phtisiology ward of Ignace Deen national 
hospital (Conakry), the anti-TB reference centre of “Carrière” 
(Conakry) and the medical centre of the Philafrican mission in 
Macenta (Forest Guinea) served as study sites. The anti-TB 
reference centre of “Carrière” (outpatient care unit of the 
pneumo-phtisiology ward of Ignace Deen national hospital) 
and the medical centre of the Philafrican mission in Macenta 
are the main reference sites for TB treatment in Guinea, and 
they were used to collect socio-demographic and clinical data 
of patients. As for the pneumo-phtisiology ward of Ignace 
Deen, it was used to collect biological data (anti-TB 
susceptibility testing) through its national reference laboratory. 

2.3. Study Population 

All retreatment TB patients recorded at the study sites 
during the study period were considered as our study 
population. Specifically, patients aged of 10 and older in 
whom drug susceptibility testing (antibiogram or Xpert 
MTB/RIF) to anti-TB drugs was performed at the national 
reference laboratory of mycobacteria were included in the 
study. We excluded, new cases of TB, patients under 10 years 
and those whose records were not found. 

2.4. Sampling 

We carried out a non-random sampling with an exhaustive 
inclusion of all retreatment TB patients who performed drug 
susceptibility testing (antibiogram or Xpert MTB/RIF) at the 
national reference laboratory of Mycobacteria during the 
study period. The total number of retreatment cases (from 
which the study sample derived) for the study period were 
already known because all cases were recorded at the 
national reference laboratory of mycobacteria. 

2.5. Data Collection, Study Variables and Analysis 

Data were collected using an anonymous and standardized 
questionnaire. Data sources were national documents (from 
the national TB programme), drug susceptibility testing 
request forms and laboratory registers (from the national 
reference laboratory), medical records and MDR-TB 
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patients’ follow-up registers (from the two reference sites). 
The study variables were sociodemographic (age, sex, 
residence, profession), biological (Performing of drug 
susceptibility testing and its results), clinical (type of 
retreatment in patients resistant to first-line anti-TB drugs 
and number of MDR-TB cases per category, number of 
MDR-TB cases per year (to determine trends), treatment 
outcomes in MDR-TB patients (cured, treatment completed, 
died, lost to follow-up, not evaluated) depending on 
admission year, type of retreatment, treatment site and HIV 
status). Data were doubly entered to minimize errors, using 
EpiData Entry software, version 3.1 and analysed using SPSS 
software, version 21. 

2.6. Ethics Considerations 

The study was approved by the department of pneumo-
phtisiology of the faculty of health sciences and techniques 
of Gamal Abdel Nasser University of Conakry. Data 
collection form was anonymous and identifiable only by a 
number. 

2.7. Operational / Standard Definitions [17] 

Overall resistance: resistance to at least one first-line anti-
TB drug (rifampicin, isoniazid, streptomycin, ethambutol). 

Monoresistance: resistance to one first-line anti-TB drug 

only. 
Polydrug resistance: resistance to more than one first-line 

anti-TB drug (other than both isoniazid and rifampicin), e.g. 
(rifampicin + streptomycin, isoniazid + streptomycin, 
isoniazid + ethambutol + streptomycin, rifampicin + 
ethambutol + streptomycin). 

Multidrug resistance (MDR): resistance to both rifampicin 
and isoniazid, the two most powerful anti-TB drugs. 

Extensive drug resistance: resistance to any 
fluoroquinolone and to at least one of three second-line 
injectable drugs (capreomycin, kanamycin and amikacin), in 
addition to MDR. 

3. Results 

3.1. Findings of Drug Susceptibility Testing 

Overall, 3187 retreatment TB patients were notified in 
Guinea between 2008 and 2012, of which 558 cases (17.5%) 
were tested for susceptibility to first-line anti-TB drugs at the 
national reference laboratory of mycobacteria. Overall 
resistance rate was 74.7% (n=417), including 85.4% (n=356) 
of MDR-TB, 6.9% (n=29) of monoresistance and 7.7% 
(n=32) of Polydrug resistance. Among MDR-TB patients (n= 
356), only 112 (31.5%) benefited from second-line treatment 
regimen (Figure 1). 

 

Figure 1. Cascade of inclusion in the study on the resistance to anti-tuberculosis drugs among retreatment tuberculosis patients in Guinea, 2008-2012. 
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3.2. Sociodemographic Characteristics of First-line  

Anti-TB Drugs Resistant Patients (N=417) 

Patients’ age varied between 10 and 80 years. The age range 
of 25-34 was the most represented (n = 151, 36.2%), followed 
by that of 35-44 (n = 104, 24.9%). Almost 85.0% of patients 
were under 45 years and 67.0% were male. Two-thirds (66.7%) 
of patients resided in the capital city (Conakry). The majority 
of resistance cases was found in labourers (n=116, 27.8) 
followed by students (n=87, 20.9%) (Table 1). 

Table 1. Sociodemographic characteristics of retreatment tuberculosis 

patients resistant to first-line anti-TB drugs in Guinea, 2008-2012 (N=417). 

Variables Number Percentage 

Age 
10-24 98 23.5 
25-34 151 36.2 
35-44 104 24.9 
≥45 64 15.4 
Sex 
Male 281 67.0 
Female 136 33.0 
Residence 
Conakry 278 66.7 
Forest Guinea, Upper Guinea, Middle 
Guinea and Lower Guinea 

122 29.2 

Abroad countriesa 17 4.1 
Profession 
Employees * 49 11.8 
Health staff 10 2.4 
Students 87 20.9 
Farmers and housewives 67 16.1 
Shopkeepers and dealers 68 16.3 
Labourersb 116 27.8 
Unemployees 20 4.8 

*=Person who had a paid job, except health staff. 
a=Côte d’Ivoire: 10; Liberia: 3; Sierra Leone: 3; Senegal: 1 
b=Patients who do manual work, of which 44 (37.9%) were drivers. 

3.3. Annual Trends of MDR-TB Incidence Rates (N=356) 

The figure 2 shows the evolution of MDR-TB incidence 
rates in Guinea between 2008 and 2012. Overall, MDR-TB 
incidence rate increased by 12.2%, from 65.6% in 2008 to 
77.8% in 2012. 

 

Figure 2. Annual trends of multidrug-resistant tuberculosis incidence rates 

among retreatment tuberculosis patients in Guinea, 2008-2012. 

3.4. Type of Retreatment in Patients Resistant to First-line 

Anti-TB Drugs and MDR-TB Rates (N=417) 

The type of retreatment was not mentioned for all patients 
(N=417). This information was available for only 150 
patients. Among them, the majority (n=95, 63.3%) were 
retreated for retreatment failure, followed by relapse (n=31, 
20.7%), failure of first-line treatment regimen (n=20, 13.3%) 
and loss to follow-up (n=4, 2.7%). MDR was higher among 
patients admitted for retreatment failure (n=91, 60.7%) 
followed by those treated for relapse and treatment failure, 
respectively, 16% and 12.6% (Table 2). 

Table 2. Type of retreatment in patients resistant to first-line anti-TB drugs and MDR-TB rates in Guinea, 2008-2012 (N=150)*. 

Type of retreatment n (%) 
MDR-TB 

n (%) 

Treatment failure (first-line regimen) 20 (13.3) 19 (12.6) 
Relapse 31 (20.7) 24 (16.0) 
Loss to follow-up 4 (2.7) 4 (2.7) 
Retreatment failure (second-line regimen) 95 (63.3) 91 (60.7) 
Total 150 (100.0) 138 (92.0) 

*Information about the type of retreatment in patients resistant to first-line anti-TB drugs were available for only 150 patients, otherwise N should be 417. 

3.5. Treatment Outcomes in MDR-TB Patients (N=112) 

The table 3 depicts treatment outcomes in the 112 MDR-
TB patients who benefited from second-line treatment 
regimen. Among these patients, 51.7% were cured, 6.3% 
completed treatment, 24.1% died, 6.3% were lost to follow-
up and 11.6% were not evaluated. Overall, treatment success 
rate (cured + treatment completed) was 58.0%. While the 
number of MDR-TB patients increased from 2009 to 2012, 
the annual cure rate decreased gradually from 60.0% in 2009 
to 45.7% in 2012. A little over half (55.0%) of MDR patients 
who were treated for failure of second-line regimen treatment 

were cured; in contrast, they constituted the group which 
recorded the highest death rate (27.5%, 22/80). However, 
patients treated for relapse were cured in 52.9% of cases 
without any death and half (50.0%) of those treated for 
failure of first-line treatment regimen were cured, with only 
one death recorded in this group (1/8, 12.5%). Treatment 
success rates by treatment site were 67.7% for the anti-TB 
reference centre in Conakry and 44.7% for the medical centre 
of Philafrican mission in Macenta. The overall cure rate was 
higher in HIV-negative patients (55.3%) than in those who 
were HIV-positive (35.3%) and the mortality rate was the 
highest (41.2%) in HIV-positive patients. 
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Table 3. Treatment outcomes in multidrug-resistant tuberculosis patients at two treatment sites1 in Guinea, 2008-2012 (N=112). 

Variables 
Cured 

Treatment 

completed 
Died 

Lost to follow-

up 
Not evaluated Total 

n (%) n (%) n (%) n (%) n (%) n (%) 

Admission year  
2008 12 (57.1) 4 (19.0) 4 (19.0) 0 (0.0) 1 (4.8) 21 (18.8) 
2009 6 (60.0) 2 (20.0) 2 (20.0) 0 (0.0) 0 (0.0) 10 (9.0) 
2010 12 (54.5) 0 (0.0) 8 (36.4) 2 (9.1) 0 (0.0) 22 (19.6) 
2011 12 (50.0) 0 (0.0) 8 (33.3) 3 (12.5) 1 (4.2) 24 (21.4) 
2012 16 (45.7) 1 (2.9) 5 (14.3) 2 (5.7) 11 (31.4) 35 (31.2) 
Total 58 (51.7) 7 (6.3) 27 (24.1) 7 (6.3) 13 (11.6) 112 (100.0) 
Type of retreatment  
Treatment failure (first-line regimen) 4 (50.0) 1 (12.5) 1 (12.5) 1 (12.5) 1 (12.5) 8 (7.1) 
Relapse 9 (52.9) 0 (0.0) 3 (17.6) 1 (5.9) 4 (23.5) 17 (15.2) 
Loss to follow-up2 1 (25.0) 0 (0.0) 0 (0.0) 1 (25.0) 2 (50.0) 4 (3.6) 
Treatment failure (second-line regimen) 44 (55.0) 6 (7.5) 22 (27.5) 4 (5.0) 4 (5.0) 80 (71.4) 
Not determined3 0 (0.0) 0 (0.0) 1 (33.3) 0 (0.0) 2 (66.7) 3 (2.7) 
Treatment site  
Antituberculosis reference centre 39 (60.0) 5 (7.7) 15 (23.1) 6 (9.2) 0 (0.0) 65 (58.0) 
Medical centre of Philafrican mission 19 (40.4) 2 (4.3) 12 (25.5) 1 (2.1) 13 (27.7) 47 (42.0) 
HIV status  
HIV (+) 6 (35.3) 1 (5.9) 7 (41.2) 3 (17.6) 0 (0.0) 17 (15.2) 
HIV (-) 52 (55.3) 6 (6.4) 19 (20.2) 4 (4.3) 13 (13.8) 94 (83.9) 
Not determined4 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 1 (0.9) 

1Antituberculosis reference centre located at “Carrière’’ in Conakry and medical centre of Philafrican mission in Macenta; 2Patients treated after being lost to 
follow-up; 3Type of retreatment was unknown; 4HIV status not mentioned. 

4. Discussion 

To our knowledge, this study is the first in Guinea to 
describe anti-TB drugs resistance and treatment outcomes 
among retreatment TB patients. Hence, it showed some 
major challenges in managing TB including low rate of 
performing drug susceptibility testing (about one out of six 
patients), low rate of MDR-TB patients who benefited from 
second-line treatment regimen (only one-third) and the 
gradual decrease of cure rate in MDR-TB patients each year 
since 2009. This could explain the increase of anti-TB 
resistance in the country especially MDR from 2006 to 2008 
[14-15] and as we observed in the current study (2008-2012). 

The high incidence of MDR-TB (eight out of ten) found in 
our study is widely above the literature data [12-13]. This 
could be attributed to the delay in referring TB clinically 
suspected cases to TB management services and the 
mismanagement of patients who are susceptible to anti-TB 
drugs, knowing that more than half of retreatment TB 
patients in our study were cases of first-or second-line 
treatment regimen failure. 

Patients under 45 years were identified as the target of the 
disease in our study, eight out of ten. These findings were 
similar to those found in several studies [12, 18-19]. The 
predilection of MDR-TB for this more active population 
mostly drivers in our context, regularly carrying out high 
promiscuity and the high rate of retreatment failure should 
worry and lead health authorities and stakeholders involved 
in fighting TB to set-up new and effective strategies or 
interventions. 

The higher proportion of labourers (more than one-third) 
could be explained by the low level of education and the poor 

economic status of this socio-professional category, making it 
one of groups the most at risk of TB. 

Overall, the incidence of MDR-TB increased by 12.2% 
between 2008 and 2012. This could be justified by the 
insufficiency of qualified healthcare providers and the use of 
a single and standardized treatment regimen for all patients 
(n=112) who benefited from treatment; and this despite the 
considerable involvement of ‘‘Action Damien’’. It is known 
that an individualized treatment regimen for MDR-TB could 
increase the cure rate and minimize possible resistance cases 
and deaths. 

A study conducted in Algeria in 2012 reported a higher 
cure rate with an individualized treatment regimen (73%) 
compared to standardized treatment regimen (42%) [20]. 

The overall treatment success rate found in our study was 
lower (about six out of ten patients) than that (about nine out 
of ten patients) reported in a five-year retrospective cohort 
study conducted in Ethiopia between 2009 and 2014 [19]. In 
the Ethiopian context, Directly Observed Therapy-Short 
course (DOTS) was implemented as the standard of care 
[21]. Patients were observed swallowing each dose of TB 
medications in front of healthcare providers for the first two 
months and care attendant at home for the remaining months 
of treatment [19]. 

In Guinea, individualized treatment regimen and strategies 
such as DOTS should be encouraged for particularly MDR-
TB patients in order to reduce the incidence of MDR-TB and 
improve the cure rate and treatment success. Besides, it is 
necessary to strengthen the diagnosis of TB cases by making 
available susceptibility testing for all patients before 
undergoing any treatment, and all those diagnosed with MDR 
should accessed to treatment. Finally, particular attention 
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should be paid to the quality and compliance of the 
prescribed treatment and this required continuous capacity 
building of both healthcare providers and laboratory staff, as 
well as awareness campaigns to improve the level of 
knowledge and attitudes of the population and even health 
staff about this outbreak. 

The strengths of this study were its national coverage 
including the two main reference sites for TB treatment and 
the single national reference laboratory, during a sufficiently 
long period. The study report also followed Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines [22]. Major limitations were the low 
rate of performing drug susceptibility testing in patients and 
the lack of some information in MDR-TB patients such as the 
type of retreatment and extensive drug-resistance (XDR). 
Moreover, some patients (11.6%) were not evaluated and 
others were lost to follow-up (6.3%). 

5. Conclusion 

In Guinea, despite the availability of anti-TB drugs and 
their susceptibility testing, new techniques for the diagnosis 
of MDR-TB and trained health staff, the management of TB 
remains a potential concern. This study revealed major 
challenges including a low rate of performing drug 
susceptibility testing, the gradual increase of the incidence of 
MDR-TB each year and the gradual decrease of cure rate 
from year to year. Besides, some patients were retreated after 
being lost to follow-up, whereas, the type of retreatment and 
the HIV status were not known for all patients. Healthcare 
providers should exhaustively perform anti-TB drugs 
susceptibility testing in patients, while carrying out HIV 
screening testing before starting anti-TB treatment, and 
ensure their individual close follow-up for better treatment 
outcomes. The findings of this study should enable health 
authorities to set up more effective strategies and strong 
recommendations in order to successfully care for TB 
patients and eradicate the Mycobacterium tuberculosis in the 
country. Moreover, qualitative studies are needed for a deep 
understanding of the factors associated with the persistent 
current issues in managing TB in Guinea. 
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