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Abstract 

Context - Diagnosis and early treatment of MDR-TB in contact cases is a major challenge in hope to reduce the burden of morbidity and 

mortality due to this condition. Objectives - The objective was to assess the prevalence of drug-resistant TB and to compare the phenotypic and 

genotypic profile of the contact case with that of the index. Material and Methods - Prospective cohort study of 240 household contacts of 59 

MDR-TB cases diagnosed and having a positive Ziehl at Elonga, St Alphonse and CUK CSDT was carried out from July 1, 2011 to August 28, 

2013. Two sputum specimens were examined in each suspected tuberculosis contact for Ziehl-Neelsen's Koch bacillus and cultured for 

susceptibility testing on Lowensten-Jensen medium. The tuberculin test was performed on each contact and the spoligotyping of the index of 

contact cases was performed to determine whether the strains were epidemiologically linked. Results - Twenty-nine contacts out of 240 (12.1%) 

had symptoms suggestive of tuberculosis and 29 strains of Mycobacterium were isolated from 18 HIV-positive and 11 HIV-negative patients. 

The identification of these strains shows 26 Mycobacterium. tuberculosis and 6 Mycobacterium africanum. Of these contacts, 23 had a positive 

Ziehl and 6 had a negative IDR and Ziehl with positive HIV status. The antibiogram performed shows 16 resistant strains at least to one 

antituberculosis drug. MDR-TB (6.3%) and among them 4.2% preXDR (10) and 0.4% XDR-TB were detected. The phenotypic profile of 15 

strains of the contacts corresponded to that of the index case and among the 8 typed strains, six were identical to the source case and 2 had a 

different profile. Conclusion - The survey determined the prevalence of TB and MDR-TB among the index case contacts. The high proportion 

reported in this survey is reminiscent of the WHO's alarm bell for early detection to halt the spread of the disease in the population. 
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Introduction 

The spread of multidrug-resistant (MDR-TB) strains of 

tuberculosis has become a challenge and represents a serious threat 

to the success of TB control. HIV co-infection complicates more 

this situation.[1] 

In 2016, the World Health Organization (WHO) estimated that 

10.4 million people became sick of tuberculosis worldwide, 

including 600 000 new cases resistance to rifampicin (RR-TB), and 

490 000 MDR-TB case.[1] The proportion of 4.1% of MDR-TB is 

found in new cases and 19% among retirees.[1] The co-infection 

rate is estimated at 11% worldwide, of which 74% in Africa.[1] 

The Democratic Republic of Congo (DRC) is among the 30 

countries where 85% of the global burden of MDR-TB is found, 

with a 9.7% incidence of RR-TB / MDR-TB.[1] According to the 

same report of 2017, 3,600 cases of TB-Drug-Resistant (RR-TB 

and MDR-TB) were estimated, of which 2.2% in new cases and 

17% among retirees.[1] 

This worrisome situation of tuberculosis and its complicated forms 

has enabled the World Health Assembly to adopt the End TB 

strategy to end the global tuberculosis epidemic by reducing the 

number of deaths by 95% and the incidence of tuberculosis by 90% 

between 2015-2035 as the future of TB control depends in part on 

the success or failure of MDR-TB extension control.[1,2,3,4,5] This 
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strategy provides the baseline for effective tools to prevent the 

onset or spread of MDR-TB by early and rapid detection of PR-

TB.[1,2,3,4,5] 

The problem of screening, however, arises in people close to 

patients with contagious tuberculosis who are most at risk of 

tuberculosis infection.[1,2,3,4,5,6] and who unfortunately are not 

detected in time to prevent the spread of the strain in the 

community as this screening is passively and not actively. 

Thus, the discovery of a case of tuberculosis implies the possibility 

of fast detection to avoid putting a resistant patient under 

inappropriate treatment, and to increase cure rate to avoid failures 

and relapses.[2,3,4,5] This research is a priority to quickly identify 

and prevent secondary cases.[2,3,4,5] 

It is within this framework that we initiated this survey which had 

as a main objective to assess the prevalence of multidrug-resistant 

tuberculosis (MDR-TB) contacts; the second objective was to 

determine the phenotypic and genotypic profile of strains isolated 

from contact MDR-TB cases and compare them to that of the 

index. 

Subjects and Methods 

Type, site and study population: Prospective including 240 

household contacts of 59 MDR-TB cases diagnosed and having a 

positive Ziehl. The survey took place in the different centers of 

screening and treatment (CSDT) of tuberculosis (Elonga, St 

Alphonse and CUK) of the city of Kinshasa province between July 

1, 2011 and February 28, 2015. 

Data collection methods 

On the basis of the lists drawn from the tuberculosis register, the 

invitations were sent to the families of the tuberculosis patients 

concerned. Two sputum samples were collected from household 

contacts with symptoms suggestive of tuberculosis (weight loss, 

anorexia, asthenia, productive cough ± 2 weeks, fever, sweating, 

and chest pain) for the detection of acid-fast alkali bacilli by the 

Ziehl technique at CSDT first and then sputums were sent to the 

Mycobacteria Laboratory of the Faculty of Medicine, University of 

Kinshasa for stump isolation and antibiogram on LJ using the 

proportion technique of Canetti and al.[6] 

Sputum was processed by the Petroff method using 4% sodium 

hydroxide and the inoculum of the Ziehl positive samples were 

seeded directly onto two tubes containing Lowenstein - Jensen (LJ) 

pure medium and other tubes containing LJ incorporated 

antituberculous molecules at different concentrations namely 

Isoniazid (0.2μg / ml); Rifampicin (40 μg / ml); Ethambutol (2 μg / 

ml); Streptomycin (4 μg / ml); Ofloxacin (4 μg / ml) and 

Kanamycin (30 μg / ml) for the direct method.[6] On the other hand, 

the Ziehl negative samples were inoculated only on the LJ medium 

and after growth of the seeds, the biochemical identification was 

carried out by the Niacin test and the 2 thiophene carboxylic acid 

(2 μg / ml). Antibiogram by the indirect method of proportion was 

performed after isolation.[6] Furthermore, HIV serology was 

performed at the CDST according to the protocol of the National 

AIDS Control Program (PNLS) using rapid tests (to determines 

and double check) which are in vitro immuno-chromatographic 

tests with visual reading for qualitative detection of anti-HIV-1 and 

anti-HIV-2 antibodies in serum.[5,6,7] A tuberculin test was carried 

out in all the persons selected in this study in order to estimate the 

prevalence of tuberculin reactivity.[5,6] The data was collected using 

a structured questionnaire with face-to-face interview. Strains of 

Mycobacterium were typed by spoligotyping at IMT Antwerp. 

Ethical consideration 

The study received the approval of the Ethics Committee of the 

School of Public Health of University of Kinshasa (N° ESP / CE / 

081/2010). The oral consent of the contacts or their guardian was 

obtained. 

Data processing 

The data was processed using the SPSS software version 23. The 

difference in the distribution frequency was achieved by the chi-

square test. The significance of the results was assessed at the 5% 

probability level and the 95% confidence interval (CI). 

Results 

Out of 310 invitations issued, 240(77%) responded, of which 111 

(46.2%) were women and 129 (53.8%) were men, with an average 

age of 33.5 ± 13.55 years, and the extremes ranged from 4 to 75 

years old. The distribution of contacts by age group and sex is 

shown in Table 1: 

Table I: Distribution of contacts by age group and sex 

 

The age group of 20-54 was the most concerned (76.7%) followed 

by those of 10-19 (12.1%) and 55 and over (8.3%). The 

distribution of contacts according to the positivity of the tests 

carried out is illustrated in Table 2: 

Table II: Distribution of contacts according to test positivity 

 

As seen in table 2, 15.8% of contacts were positive for IDR 

(identifiable Guerin and Calmette bacillary scarring between 12-

13mm) and among them, 9.6% were positive (23) in Ziehl and 

12.1% were positive (29) in LJ culture. In contrast, 12.1% had a 

positive HIV serology (29).Furthermore, 29 strains of 

Mycobacterium were isolated (12.1) including 6 africanum. Of 

these 18 strains were isolated from HIV-positive and 11 from HIV-

negative. Six HIV positive patients were TPM0. The antibiogram 

showed that 16 strains of Mycobacterium tuberculosis (55.2%) 

were resistant to at least one anti-tuberculosis drug and 44.8% (13) 

were sensitive to all anti-tuberculosis drugs. Fifteen (15) strains 

Age group Men Women Total 

 n % n % N % 

 0-9 

10-19 

20-54 

55 and over 

4 

18 

95 

12 

1.7 

7.5 

39.6 

5.0 

3 

11 

89 

8 

1.2 

4.6 

37.1 

3.3 

7 

29 

184 

20 

2.9 

12.1 

76.7 

8.3 

Total 129 53.8 111 46.2 240 100 

Tests Positive Negative Total 

 n % n % n % 

IDR 

ZN 

LJ 

Serology HIV 

38 

23 

29 

29 

15.8 

9.6 

12.1 

12.1 

202 

217 

211 

211 

84.2 

90.4 

87.9 

87.9 

240 

240 

240 

240 

100 

100 

100 

100 
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(6.3%) were MR-TB and among them, 4.2% preXDR (10) and 

0.4% XDR-TB (1). 

The phenotypic profile of 15 strains of the contact cases 

corresponded to that of the strains of the index case. Of the 8 

strains of Mycobacterium typed, 6 had a genotype profile identical 

to that of the index case and 2 had a different profile. 

Discussion 

An effective and long-term way to reduce MDR-TB in a 

population is to rapidly diagnose cases and treat them appropriately 

in order to interrupt the chain of transmission.[1,2,3,4] 

The purpose of this study was to determine the prevalence of TB 

and MDR-TB. Twenty three (9.6%) patients were Ziehl positive 

and 29 strains (12.1%) of Mycobacterium were isolated on LJ 

including 18 in HIV positive patients. The antibiogram showed that 

16 strains of Mycobacterium tuberculosis (55.2%) were resistant to 

at least one antituberculosis drug and 44.8% (13) were susceptible 

to all. 

Fifteen (15) strains (6.3%) were MR-TB and among them 4.2% 

preXDR (n = 10) and 0.4% XDR-TB (n = 1). The phenotypic 

profile of the 15 strains of the contact cases corresponded to that of 

the strains of the index case. Of the 8 strains of Mycobacterium 

typed, 6 had a genotype profile identical to that of the index case 

and 2 had a different profile. 

The discrete predominance of the male sex (53.8%) in this survey, 

although not statistically significant (p = 2.55), corroborate some 

authors who think that the difference could be due to the 

insufficiency of declaration of cases among women in developing 

countries. They also showed that men would be easier to screen 

than women because of certain socio-cultural barriers.[8,9] 

The high proportion of patients co-infected with HIV (76.7%) in 

the age group of 20 to 54 years corroborate many WHO reports 

that show that TB mainly affects the most mobile and the most 

economically active group.[1,2,3,4] This shows that the risk of co-

infection increases with age.[1,2,3,4] 

The rate of 15.8% of contacts (38) with an identifiable scar (12-

13mm) reported in this survey is lower than those of 35, 38 and 

29.7% respectively obtained by Lienhardt and al.,[10] Lee and al.[11] 

and Elias and al.[12] The diversity of rates could be explained by the 

degree of immunodepression of the patients not known and also by 

the size of samples. 

The proportion of 9.6% smear-positive tuberculosis patients (n = 

23) found in this study shows that people in contact with smear-

positive TB patients are at greater risk of being infected with 

Mycobacterium. This frequency of Tuberculosis contacts (9.6%) in 

our survey provide ample evidence that the disease is spreading in 

the Congolese community.[2,3] 

The proportion of 9,6% found is however far superior to those of 

1%, 2% and 3.45% described respectively by Aissa and al.[13]; 

Jones and al.[14] and Gupta and al.[15] in family contacts. It is also 

greater than the 3.3% reported by Grandjean and al.[16] in family 

contacts of MDR-TB suspects and 4.8% in family contacts of 

tuberculosis patients sensitive to anti-TB molecules. 

Unlike the Iwamoto and al.[17] who reported a high number of 64 of 

tuberculosis cases in contact with an inpatient source case and 

Catho and al.[18] who showed that out of 46 identified contacts of 

20 adult MDR-TB cases, 5 children (11%) presented secondary 

tuberculosis. 

The tuberculosis prevalence rate of nearly 12.1% in our study is 

particularly attributable to the state of immunosuppression of most 

of our patients (n = 18). This rate is however similar to that 

reported by Eldholm and al.[19] in a study on the impact of HIV co-

infection on the development and transmission of MDR-TB. They 

have shown that HIV is an enhancer of TB outbreaks.[19] 

The survey shows that the 6 patients with negative bacilloscopy 

had a positive HIV serology.[20,21,22] Particular attention should be 

given to smear-negative tuberculosis (6 out of 29 strains isolated) 

although less contagious, several studies have shown the 

contamination of the surrounding and the nursing staff by this 

category of patients.[22,23] These cases are most common in 

immunocompromised patients with CD4 200.[22,23] 

But since the degree of immunosuppression was not determined 

due to lack of lymphocyte typing and viral load, it is impossible for 

us to clarify this issue. Thus, targeted prevention measures may be 

useful in reducing transmission and decreasing the progression of 

latent tuberculosis to TB disease. HIV-related immunodeficiency is 

known to promote the transition from latent tuberculosis to active 

tuberculosis, and late detection of co-infection is the leading cause 

of death in co-infected patients.[1,3,19,22,23] 

The proportion of 6.3% MDR-TB (n = 15), 4.2% preXDR (n = 10), 

and 0.4% XDR-TB (n = 1) reported in this survey is a significant 

problem for Public Health, through the spread of drug-resistant 

strains among the Congolese population and also an obstacle to the 

fight against tuberculosis in the country. Admittedly, people close 

to patients with contagious tuberculosis, are most at risk of TB 

infection, however not all people in contact with a patient with 

contagious tuberculosis have the same susceptibility to infection 

and disease.[10,11,12,13,14,15,16,17,18,19,20,21,22,23] Some of them will be 

infected.[10,11,12,13,14,15,16,17,18,19,20,21,22,23] This result, however, is less 

than 11% reported by Catho and al. in a survey of 46 identified 

contacts of 20 adult MDR-TB cases.[18] 

The survey also reports that 15 strains had the same phenotype 

with those of the index case. This result indicates that these 

contacts could be infected by the strain of the index case. But, due 

to the lack of discriminating character of the phenotypic test, the 

molecular typing (genotyping) of the isolated strains was carried 

out to determine the origin of the isolated strains in the contacts. 

Spoligotyping is of paramount importance to effectively guide 

epidemiological investigations, to define the transmission and 

facilitate epidemiological surveillance of the disease.[24,25,26] 

After typing 8 strains, we found that 6 had the same profile as the 

source case, which means that the contacts were contaminated by 

the strains of the source case and while 2 strains had a different 

profile of the source case, which shows that the two contacts were 

contaminated by strains other than those of the source case. 

The 6 strains of M.africanum isolated show that the patients were 

infected with a strain from West Africa.[27] 



International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 03 Issue 11 Nov 2018, ISSN: 2455-8737, Imp. Factor - 4.102 

Available online at - www.ijirms.in 

 

 2263 Indexcopernicus value - 64.48                                                                         © 2018 Published by IJIRMS Publication 

 

The results of this study must take into account some limitations 

for their interpretation. First, the number of CSDTs (3) selected for 

the survey may have introduced a selection bias, and the small size 

of the sample, does not allow extrapolation of the results. Second, 

the lack of lymphocyte typing and viral load could not be used to 

determine the degree of immunosuppression of our co-infected 

patients. These limitations, however, do not remove the validity of 

this study, since it has shown the existence of the transmission of 

tuberculosis and its complicated form (MDR-TB) in the entourage 

of the tuberculosis patient. This could be a barrier to achieving 

WHO's "END-TB" targets to reduce the number of deaths to 95% 

and the impact to 90% by 2015-2035. Finally, the lack of typing by 

MIRU VNTR is a more discriminating test than spoligotyping. 

Conclusion 

Screening of household contacts of MDR-TB index cases allows 

early detection of TB and its complicated form (MDR-TB). The 

high proportion of MDR-TB recalls WHO's alarm for early 

detection to stop disease progression in the population. 
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