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Abstract
Introduction: The emergency of Mycobacterium tuberculosis resistant to the first line drug, limited access to second 

line drugs for appropriate treatment and calls for urgent action especially in le Democratic Republic of Congo (DRC), 
which it’s accounts among the highest Tuberculosis (TB) burden countries in Africa.

Aims and objectives: To present prevalence and describe multidrug-resistant tuberculosis cases in North-Kivu 
Province identified by using Genexpert technology.

Methods: We conducted an observational prospective study on Multidrug-Resistant Tuberculosis (MDR-TB) cases 
in North-Kivu Province, DRC from 2017to 2018. All cases of MDR-TB identified by Genexpert MTB/RIB was included 
in this series.

Results: Of 15,544 tuberculosis cases registered during the study period, 19 cases of MDR-TB were identified. 
57.9% was male, 89.5% was retreatment cases and 5.3% was coinfection HIV/TB cases.

Conclusions: This new molecular technology diagnostic, facilitates multidrug-resistance tuberculosis detection and 
improves the reporting of data lack.
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Introduction
Tuberculosis is the common causes of infectious disease related 

morbidity and mortality worldwide [1]. Multidrug-resistant tuberculosis 
(MDR-TB) defined as disease caused by Mycobacterium tuberculosis 
resistant to at least isoniazid and rifampicin is an emergency problem in 
many part of world [2,3]. According to the World Health Organization 
(WHO, among 10.4 million Tuberculosis (TB) cases worldwide; 3.9% 
was rifampicin and 21% multidrug-resistant tuberculosis in 2016 [4,5]. 
The emergency of Mycobacterium Tuberculosis resistant to the first line 
drug [6-8], limited access to second line drugs for appropriate treatment 
and calls for urgent action [9,10]. Drug resistant TB patient require 
prolonged treatment using second line medication that are less effective 
and more toxic [11-15]. The acquisition of Mycobacterium tuberculosis 
resistance may be occurring from using of inferior regimens, poor 
adherence to anti-TB drug, chronic malnutrition and co-infection to 
HIV/TB. The Democratic Republic of Congo (DRC), is among the 22 
highest countries with high burden tuberculosis in the world. In 2017, 
it’s occupied 9th rank in the world and 2nd rank in Africa. 3400 cases of 
Multidrug-Resistant (MDR) and Rifampicin Resistant (RR) [16-18] was 
notified in the same year. Kinshasa, capital city of DRC counts 20% of all 
tuberculosis case national wide year [19]. The resistance to tuberculosis 
is growing problem in Democratic Republic of Congo specially in 
North Kivu Province. This province, has been the epicenter of war in the 
East party of Democratic Republic of Congo since 1994. That war has 
generated a multitude of armed groups, poor living condition, poverty, 
barriers to education and health services, high prevalence of HIV. This 
all factors contributing to the development of tuberculosis include lack 
molecular multidrug-resistant TB and lack diagnostic capacity. The 
Province of North-Kivu have to day only seven Genexpert MIB/RIF 
to detected MDR/RR Tuberculosis since 2015. None study reported 
one multidrug-resistant TB in this Province. This study, aims to present 
prevalence and describe multidrug-resistant tuberculosis cases in 
North-Kivu Province identified by using Genexpert technology. 

Materials and Methods
This study, was conducted in North-Kivu Province (Figure 1) East 

part of Democratic Republic of Congo. The size of population in North-
Kivu Province was estimated at 8,110, 807. This province counts 34 
health zones, which have 117 Health Centers Tuberculosis Diagnosis and 
Treatment under control of the Provincial Coordination of Tuberculosis 
and Leprosy Program; which used only seven Genexpert MTB/RIF for 
all Province. We enrolled in this observational prospective study, 19 
patients with MDR-TB among 15,544 tuberculosis cases followed, from 
2017, January 1st to 2018, December 31st 2018. Were included in this 
series, all case of multidrug-resistant or rifampicin resistant confirmed 
by Genexpert MTB/RIF test according WHO definition, classification 
and recommendation [16-23] and which case done X-ray chest, HIV 
test, sputum smear. Were excluded all case of leprosy. Variables selected 
for study were: prevalence, age, sex, clinical site of TB, smear, category 
of patient, Genexpert MTB/RIF result, HIV status and evolution. Data 
were collected by using District Health System (DHS) and were coded 
analyzed in Excel and IBM SPSS 24.0. This study was approved by the 
Provincial Coordination of the National Tuberculosis and Leprosy 
Program (NTLP) authorities in DRC. Informed written consent was 
obtained from the all participants before data collection. Confidentially 
were also ensured.
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Results  
Results were presented in the form of table (Tables 1 and 2) and 

figures (Figures 2 and 3). 

Discussion
The Democratic Republic of Congo National Tuberculosis and 

Leprosy Program (NTLP) in 2013, progressively introduced the 
GeneXpert MTB/RIF technology in the provincial laboratories, mainly 
motivated by the lack of data on MDR TB incidence. The World Health 
Organization recommends this assay as a first-line diagnostic test for 
persons with suspected pulmonary TB who are considered to be at risk 
for harboring MDR TB bacilli [24]. The trend of national prevalence of 
multidrug resistance tuberculosis disease observed in DRC (Figure 1) it’s 
could be explained by introduction of using GeneXpert MTB/RIF in this 
country [25]. In light of National prevalence and provincial tuberculosis 
frequency, this new molecular technology diagnostic, facilitates 

Figure 1: Map of North-Kivu Province, DRC.

Tuberculosis form 2017 N=7739 (%) 2018 N=7805 (%) T0TAL N=15 
544(%)

MDR-TB 08 (0.10) 11 (0.14) 19 (0.12)
Pulmonary TB 6,175 (79.8) 6,425 (82.3)     12,600 (81.1)
Extra pulmonary TB  1,553 (20.1) 1,372 (17.6)    2,925 (18.1)
Retreatment      224 (2.9)     253 (3.2)      477 (3.1)
Failure      55 (0.71)     56 (0.71)     111 (0.71)
Loss to follow-up     43 (0.56)      51 (0.65)       94 (0.64)

Table 1: Major groups of cutaneous diseases according to types of diabetes 
mellitus

Characteristic N=19 100%
Age(year)

<15 4 21
15-45 14 73.7
>45 1 5.3

Sex
Male 11 57.9

Female 8 42.1
Clinical site of TB

TP+ 18 94.7
TEP 1 5.3

Sputum smear
Positive 16 84.2
Negative 3 15.8

Category of patient
Retreatment 17 89.5
New case 2 10.5

Genexpert result
RR 19 100

MDR 0 0
HIV status

Positive 1 5.3
Negative 18 94.7

Evolution 
Death 2 10.5

Survival 17 89.5

Table 2: Characteristic of patient with Multidrug-resistance TB.
This table show that 73.7% of patient have an age old between 15-45 years, 57.9% 
was male; 84.2% of sputum smear is positive, pulmonary tuberculosis represent 94.7%, 
89.5% of patient was retreatment cases. 5.3% co-infection HIV-TB.
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multidrug-resistance tuberculosis detection and improves the reporting 
of data lack. However, GeneXpert MTB/RIF number in the Nord-Kivu 
Province is very insufficient and could explained the low frequency case 
of multidrug-resistant tuberculosis reported in our study. However, 
this study has the merit of reported for the first time MDR-TB in the 
Province. Also, some authors [26], reported that utilization of Genexpert 
MTB/RIF increasing the number of tuberculosis patients diagnosed, 
reducing time of diagnostic, initiation treatment and reducing empiric 
treatment. Multidrug-resistant tuberculosis, extensively drug resistant 
is rarely seen and had not yet been reported in North-Kivu Province. 
So, since 2013, North-Kivu Provincial Coordination of the National 
Tuberculosis and Leprosy Program (NTLP); switched from microscopy 
to the GeneXpert MTB/RIF technology. All Noth-Kivu Province used 
seven Genexpert MTB/RIF in Karisimbi, Goma, Katwa, Beni (from 
Congolese Health Ministry) Mweso, Masisi and Walikale Health Zone 
(from Health Partners contribution). The prevalence of MDR-TB in 
this study was 122 cases per 100 000 populations. This prevalence is 
largest burden compared to DRC national prevalence in 2017(Figure 
1) and to Kwazulu- Natal MDR-TB prevalence in South-Africa [27]. 
This prevalence we reported represent an important proportion of all 
MDR-TB patient in Democratic Republic of Congo which have 26 
Provinces. However, could be lower because of insufficient number of 
Genexpert Assay in the North-Kivu Province especially in rural area. In 
our series, more cases of Multidrug-resistant were notified by Mweso 
and Karisimbi health zone, which zone had molecular diagnostic test 
(Figure 2). This result showed the interest to switched and screening 
tuberculosis with new molecular technology. It’s urgent to carried more 
Genexpert in North-Kivu Province in aims to detected more cases of 
Multidrug-resistant tuberculosis. Others authors, in Mbuji-Mayi [24] 
and in Bukavu [25] reported the same observation. In our site study, 
it’s could be very interesting to have one Genexpert MTB/RIF in each 

health zone in North-Kivu Province if we wanted to according care of 
quality to patient with tuberculosis. Our study found that majority of 
patient (79%) were adult, average age was 28.8 years old and extremes 
ages were 7-53 years. Other authors found similar result [28] However, 
the rate of pediatric tuberculosis is indicator key for recent transmission 
and present reservoir for diseases in the community. In our series, the 
children tuberculosis rate was 21.0%, this low rate detection could be 
explained in our context by difficulties to collected sputum smear and 
gastric fluid for culture, drug susceptibility testing. May also by explain, 
to poor tuberculosis control in adult group, poor anti-tuberculosis 
vaccination status in children, chronic malnutrition and poverty 
caused by war, rebellion and arms conflicts repetition in this party of 
Democratic republic of Congo. Some authors [29,30] identified similar 
observation. So, pediatric tuberculosis can be controlled or cared if 
timely and appropriate treatment is completed. Male represent 57.9% 
of the study and sex ratio was 1.4. Aznar et al. [31] reported similar 
result. But in this study, we didn’t find explication for this difference 
based on genre in all revised literatures. Most of patient (89.5%) was 
retreatment cases. Interrupted tuberculosis treatment pose a public 
health challenge because it permits the development of tuberculosis 
drug-resistant. In our study, this could be due to poor adherence to 
tuberculosis drug, consumption alcohol which induce amnesia and 
forget take tuberculosis drug, geographic inaccessibility, in security 
in majority of health zone of this party of Democratic Republic of 
Congo. Some patients lived more than 40 km away from the treatment 
centers. Other authors [32] reported that poverty is also an important 
factor influencing tuberculosis treatment’s interruption. In North-
Kivu Province patients paid the chest X-rays control out their pockets, 
this is a big problem for some vulnerable people in this party. HIV/
Tuberculosis coinfection, is the leading causes of mortality in several 
African Sub-Saharan countries. In our study prevalence of HIV 
was 5.1% and 10.5% of patients dead. This prevalence of HIV in our 
series is the same with Yifeng Lu HIV prevalence observed in Bukavu 
[25], so lower than the HIV-TB coinfection rate reported in Lesotho 
[33], Nigeria [34], Tanzania [35] and Cape Town [36]. In North-Kivu 
context, HIV status could be caused by sexual violence, unprotected 
and early sexually acquired.

Conclusion 
This study shown that Genexpert technology help for to identified, 

screening surveillance and treatment 19 cases of MDR-TB in North 
Kivu Province. Most of MDR-TB patient were retreatment cases. We 
wished, this molecular technology to be implantation to all 34 Health 
zones in the Nord-Kivu Province in order to improve community level 
of MDR-TB. 
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