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I N TRODUC TION

Non- tuberculous mycobacteria (NTM), also referred to 
as atypical mycobacteria, mycobacteria other than tu-
berculosis (MOTT), or environmental mycobacteria, are 
defined as mycobacteria which do not cause tuberculosis 
or leprosy. Recently, the prevalence of clinical NTM, par-
ticularly pulmonary NTM, has increased worldwide [1]. 

Consequently, NTM have been studied intensely and be-
come a major medical interest [2]. One driving factor be-
hind the changing epidemiology (or recognition) of NTM 
is the emergence of the Human Immunodeficiency Virus 
(HIV) [3,4]. More than 150 species of NTM have been 
identified in recent years. It has been reported that some 
NTM species are associated with a wide range of human 
infections such as lung, skin, and disseminated diseases, 
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Abstract
Objective: The prevalence of clinical cases of pulmonary non- tuberculous mycobacteria 
(NTM) is increasing worldwide. The aim of this study was to determine the proportion 
and the NTM species isolated from presumptive tuberculosis patients in Lambaréné, 
Gabon.
Method: From January 2018 to December 2020, sputum samples from presumptive 
TB patients were analysed at the tuberculosis reference laboratory of the Centre de 
Recherches Médicales de Lambaréné. Two sputum samples were collected per patient, 
and culture was performed using Bactec MGIT 960. The GenoType Mycobacterium CM/
AS was used for NTM isolates confirmation and species differentiation.
Results: Among 1363 sputum samples analysed, 285 (20.9%) were Auramin acid fast 
bacilli (AFB) smear- positive. NTM were isolated in 137/1363 (10%) of the samples. The 
most prevalent NTM species was Mycobacterium intracellulare (n = 74; 54%).
Conclusion: These results show the presence of NTM among presumptive TB patients 
in Gabon, which could potentially complicate TB diagnosis. This presents a new public 
health challenge, and emphasises the need to consider NTM in planning the prevention 
and management of tuberculosis control.
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cystic fibrosis, bronchiectasis, history of tuberculosis and 
immunosuppression [4,5]. In areas of high TB and HIV 
co- endemicity, the prevalence of NTM varies significantly 
between countries [6,7].

In high- income countries (HICs), the epidemiology of 
NTM infections has been well described [7,8]. Some recent 
studies show the increase of NTM- related disease in Europe 
and the United States of America [8,9]. The incidence rates 
of NTM are currently estimated between 1.0 and 1.8 per 
100,000 people per year [4]. Perhaps this is due to the use 
of better laboratory tools for diagnosis, and guidelines for 
treatment in case of infection [4].

Data on prevalence, diagnosis and treatment from sub- 
Saharan Africa (SSA) are scarce; to the best of our knowl-
edge, there are no specific African treatment guidelines, and 
American Thoracic Society (ATS) guidelines apply. As sum-
marised by Okoi et al [10], only a few countries conducted stud-
ies to date which reported systematic isolation and frequency 
rates of NTM from presumptive TB patients. South Africa re-
ported an NTM rate of 6% [11] from 2001 to 2005; in Nigeria 
and Uganda NTM frequency was 4.3% in both 2011 and 2009 
[12,13]; in Tanzania NTM frequency was 9.7% [12] from 2012 
to 2013. Unfortunately, many cases remain undiagnosed, due 
to the low capacity of laboratories in SSA, where TB is highly 
endemic. In these countries, TB diagnosis is often based on 
microscopy [11,12]. Microscopy does not differentiate NTM 
from MTBC. The consequence of such a diagnostic strategy 
is that a number of presumptive TB patients, confirmed with 
microscopy, are wrongly treated with anti- tuberculosis drugs. 
As NTM are commonly resistant to rifampicin, isoniazid, 
para- aminosalicylic acid, ofloxacin and levofloxacin [14], pre-
sumably many of these cases would be considered ‘treatment 
failures’; which could have dire consequences for patient out-
come, misinterpretation of drug susceptibility patterns indi-
cating drug- resistant M.tb., and TB control [13,15].

Like other sub- Saharan countries, Gabon has no data for 
NTM prevalence, but has established a very high TB inci-
dence of 521 cases per 100.000 inhabitants [16]. There is an 
urgent need to determine the real NTM prevalence, which 
will contribute to creating awareness and guidelines for 
NTM diagnosis and treatment, and that way optimising TB 
control in the country.

The main objective of this study is to determine the pro-
portion of NTM and identify the different NTM species iso-
lated from presumptive TB patients in the Lambaréné area 
and beyond, in order to generate baseline data regarding 
NTM- related lung disease in Gabon.

M ETHODS

Ethics approval

The study protocol was approved by the Institutional 
Ethics Committee of the Centre de Recherches Médicales 
de Lambaréné (CERMEL). Written informed consent was 

obtained from all volunteers prior to study enrolment for 
prospective sampling, while an agreement was obtained 
from the ethics committee for the use of the pre- existing 
data.

Study design, site and duration

This was a mixed retro-  and prospective cross- sectional 
study, conducted at the CERMEL TB laboratory in 
Lambaréné, Gabon from January 2018 to December 2020.

Data collection

Demographic data, clinical signs and symptoms indica-
tive of presumptive pulmonary TB, previous history of TB 
treatment, and HIV status were collected from the patients 
using a structured questionnaire. Study data were col-
lected and managed using REDCap (Research Electronic 
Data Capture) [17,18], a secure, web- based software de-
signed to support data capture for research studies hosted 
at CERMEL.

Sample collection

All sputum samples were referred from the major hospitals 
in our region: Albert Schweitzer Hospital, Georges Rawiri re-
gional hospital, HIV clinic, TB clinic (Base d'épidémiologie) 
and CERMEL. We did not perform BAL or induced spu-
tum in this study. Actually, we did not perform any invasive 
methods for the collection of sputum. Two sputum samples 
were collected from patients individually during two con-
secutive days and sent to the CERMEL TB laboratory to be 
processed.

Smear microscopy

All samples were processed through a microscopy smear to 
assess their AFB positivity; two auramine- stained smears 
were prepared from each specimen.

Mycobacterial culture, differentiation between 
MTBC and NTM

All samples were subjected to culture. The sputum samples 
were treated with BD MycoprepTM (Beckton Dickinson 
Diagnostic Systems) and then incubated in the automated 
BACTEC MGIT 960TM machine (Becton Dickinson 
Diagnostic Instrument Systems). Positive samples from 
the MGIT were inoculated on blood agar to check for con-
tamination, ZN smear stains were performed to confirm 
the presence of AFB, and also tested either with the rapid 
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Id TB test (Capilia TB Neo) or SD BIOLINE TB Ag MPT64 
(Standard Diagnostic). A positive culture with a positive 
rapid Id TB test was considered as MTBC. A positive culture 
with negative rapid Id TB test was considered as potential 
NTM. MTBC and NTM were differentiated by the rapid 
ID TB test which can detect MPB 64, a mycobacterial pro-
tein secreted by M. bovis. MPB 64 is similar to MPT 64 the 
protein produced by MTBC and not by NTM [19]. Samples 
with no growth after 42 days of incubation in MGIT were 
declared negative.

Identification of NTM by genotype 
Mycobacterium CM

The suspected NTM isolate was processed further by 
Genotype Mycobacterium CM/AS version 2. This procedure 
was done in three steps according to the manufacturer's in-
structions [20]; DNA extraction was carried out using the 
Genolyse kit (Bruker Hain Lifescience).

Data analysis

Data analysis was performed using R version 4.0.1. Categorical 
variables were summarised as proportion while continuous 
variables were summarised by median and range. Categorical 
variables were compared using the Chi square test.

R E SU LTS

Study population characteristics

We analysed 1363 sputum samples collected during between 
January 2018 and December 2020. The median patient age 
was 40 years (range 27– 54 years), and 701 (51.4%) were 
males. Of 1363 presumptive TB cases, 378 (27.7%) were posi-
tive for MTBC, and 137 were positive for NTMs (10%). Of 
the 137 NTM cases, 4 (2.9%) had MTBC/NTM mixed in-
fections (Figure 1). The baseline characteristics of the study 
population are summarised in Table 1. HIV co- infection 

F I G U R E  1  Flowchart showing samples analysed and test results. MTBC, mycobacteria tuberculosis complex. NTM, non tuberculous mycobacteria; 
LPA, line probe assay; POS, positive; NEG, negative; BA, Blood Aaar

Sputum samples analysed

N=1363

Sputum samples incubated in 
MGIT

N= 1363

POS and no growth on 
BA

N=515
Contamination growth on 

                 BA
              N=51

Negative no growth after 
               42 days
                N=797

Capilia TB Neo
         Test
   POS(MTBC)
       N=378

Capilia TB Neo Test
NEG(NTM suspected)

N=137

LPA with Genotype CM/AS to
speciate NTM: 137

NTM identified:
N=132

Mixture
MTBC/NTM

N=4

Unknown
Species

N=1
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was found in 90/378 (23.8%) of patients with MTBC, and in 
36/137 (26.2%) of patients with NTM. 32/137 (23.3%) NTM 
cases and 68/378 (18%) MTBC cases had a history of TB. The 
most frequent clinical charateristic of patients with NTM 
were HIV infection, history of TB, fever, cough, and chest 
pain (Table 2).

Mycobacteriological test results

Of 137 NTM positive patients, 118 (86%) were smear- 
negative. Of 378 MTBC culture- positive patients, 266 (70%) 
were smear- positive; 19/137 (14%) of NTM cases were mis-
diagnosed as having MTBC based on smear microscopy 
(Table 3).

Identification of NTM species among 
presumptive TB cases

Speciation of the suspected 137 NTM with the Genotype® 
Mycobacterium CM/AS assay yielded 132 NTM strains, four 
mixed NTM/MTBC infections, and one (0.73%) unidentifa-
ble NTM. The most frequently isolated NTM species were 
M. intracellulare (74 isolates; 54%), followed by M. fortui-
tum (30 isolates; 21.9%), M. abscessus (9 isolates; 6.6%) and 
M. avium (7 isolates; 5.1%) (Figure 2).

Discussion

This is the first study to determine NTM proportion in 
presumptive TB patients in Gabon. We found NTM in 10% 
of our suspected TB patients, which is comparable to the 
prevalence reported in Tanzania (9.7%) by Hoza et al., but 
less than the 15% prevalence reported in Zambia [21,22]. 
In our study, 14% (19/137) of NTM infected patients with a 
positive AFB smear were misdiagnosed as TB patients. This 

result is in line with those reported by Adikaram et al., who 
estimated that in Africa, 4.5% to 15% of patients with NTM 
pulmonary symptoms have been erroneously diagnosed as 
being infected with one of the MTBC agents [23,24].

T A B L E  1  Demographic and clinical characteristics of the study population (n = 1363)

Characteristic
MTBC
n = 378

NTM
n = 137

Negative
n = 848

Total
n = 1363

Median age (range) 40 (27– 54)

Sex

Male 210 (55.6%) 84 (61.3%) 407 (48%) 701(51.4%)

Female 168 (44.4%) 53 (38.7%) 441(52%) 662 (48.6%)

HIV infection

Negative 147 (38.9%) 100 (73%) 249 (29.4%) 496 (36.3%)

Positive 90 (23.8%) 36 (26.2%) 173 (20.4%) 299 (22%)

Unknown 141 (37.3%) 1 (0.8%) 426 (50.2%) 568 (41.7%)

TB history

No 226 (59.8%) 100 (73%) 493 (58.1%) 819 (60.08%)

Yes 68 (18%) 32 (23.3%) 98 (11.6%) 198 (14.6%)

Unknown 84 (22.2%) 5 (3.7%) 257 (30.3%) 346 (25.4%)

Abbreviations: MTBC, Mycobacterium tuberculosis complex; NTM, Non- tuberculous mycobacteria.

T A B L E  2  Clinical characteristics of patients with NTM infection

Variable NTM

HIV status

Negative 100 (73.0%)

Positive 36 (26.3%)

Unknown 1 (0.7%)

History of PTB

No 100 (73.0%)

Yes 32 (23.4%)

Unknown 5 (3.6%)

Hemoptysis

No 116 (84.7%)

Yes 21 (15.3%)

Fever

No 98 (71.5%)

Yes 39 (28.5%)

Cough

No 32 (23.4%)

Yes 105 (76.6%)

Weight loss

No 29 (21.2%)

Yes 108 (78.8%)

Night sweats

No 69 (50.4%)

Yes 68 (49.6%)

Chest pain

No 24 (17.5%)

Yes 113 (82.5%)
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In many countries in SSA, sputum microscopy remains 
the only diagnostic tool available for tuberculosis detection 
and treatment initiation. Due to this diagnostic shortcoming, 
some patients with NTM presenting with similar symptoms 
to TB will not be properly diagnosed and consequently will 
not be treated correctly. Therefore, NTM patients could po-
tentially be mismanaged as MTBC. This leads to two major 
consequences; (1) these patients may have an unfavourable 
response to anti- tuberculosis treatment, because NTM are 
naturally resistant to first- line anti- tuberculosis drugs; and 
(2) this may lead to these individuals being misclassified and 
treated as MDR patients, which can lead to a risk of selection 
of resistant tubercle bacilli mutants [13,24,25]. Using mi-
croscopy alone as the primary diagnostic tool for tuberculo-
sis in endemic countries constitutes both a public health and 
a diagnostic problem. Knowing that conventional biochemi-
cal methods that identify mycobacterial species as a result of 
culture are tedious to perform and hence increase the time to 
report results, WHO encourages the use of molecular meth-
ods, which also allows to identify various NTM species.

Our results showed that the significant symptoms 
most frequently associated with having NTM were cough, 
fever, history of confirmed TB, chest pain and HIV/AIDS 

co- infection. In Mali in 2012, Maiga et al. reported that 
12% of positive culture results for NTM were among HIV- 
positive patients [26]. Over the past few years, there has been 
an emergence of NTM, especially in countries with a high 
TB and HIV/AIDS prevalence [27,28]. Tuberculosis com-
bined with NTM in HIV patients pose an additional chal-
lenge in TB management.

In this study, the frequency of NTM isolated was 10% 
and the most frequent species was Mycobacterium intra-
cellulare 74/137 (54%) from the MAC complex. Our find-
ings are similar to those of South Africa [29], Zambia 
[21], and also in Botswana [30]. This could be explained 
by the fact that M. intracellulare is more pathogenic than 
M. avium [31], generally associated with pulmonary symp-
toms, lymphadenitis and disseminated infections in im-
munocompromised people but also in immunocompetent 
people.

Another species we found is Mycobacterium fortuitum. 
This species is most often found in Europe, as reported in 
the study on the inventory of non- tuberculous mycobacte-
ria in the European Union [32]: 5.3% in Denmark, 6.7% in 
Finland, 10.8% in Spain and 16.5% in Portugal. M. fortu-
itum has been mostly accociated with cutaneous infections, 
but, when isolated from respiratory samples, is thought to 
be a causative agents for pulmonary disease and lymphad-
enitis [4]. However, in the normal host or in people with 
underlying lung infections, it is most often considered a 
coloniser [33].

This study had limitations, including the lack of radio-
logical data to allow differentiation between colonisation 
and clinical significance according to the criteria by the 
American Thoracic Society and the Infectious Diseases 
Society of America.

T A B L E  3  Identification of samples with non- tuberculous 
mycobacteria

Microscopy AU Culture

Positive Negative Positive Negative

MTBC 266 (70.37%) 112 (29.63%) 378 (100%) 0

NTM 19 (13.87%) 118 (86.13%) 137 (100%) 0

Abbreviations: AU, auramine; MTBC, Mycobacterium tuberculosis complex; NTM, 
Non- tuberculous mycobacteria.

F I G U R E  2  Frequency of NTM species by GenoType Mycobacterium CM/AS

0.73% 0.73% 1.46% 2.19% 2.92% 4.38% 5.11% 6.57%

21.9%

54.01%
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Conclusion

Our data show, for the first time in Lambaréné, Gabon, an 
NTM prevalence of 10% among presumptive TB cases. M. 
intracellulare is the most common NTM species. On the one 
hand, our results show that many patients may be at risk of 
receiving inappropriate treatment and being managed as 
TB patients, due to the use of microscopy as the only diag-
nostic tool for mycobacteria. On the other hand, this work 
stresses the importance of mycobacterial culture, molecular 
tests and identification to allow for accurate and increased 
detection rates; though at a relatively higher cost. In view 
of our findings, TB diagnostic laboratories and national TB 
control programmes urgently need to integrate the diag-
nosis of NTM to improve the control and management of 
tuberculosis.

ACK NOW L E DGE M E N T S
The authors thank the fieldworkers and TB nurses of the 
tuberculosis research team at CERMEL for their hard work. 
The longitudinal routine data collection which this study 
is based on is supported by funding from WHO AFRO/
TDR/EDCTP (Small Grant Project 2019/893805) and the 
Central Africa Network on Tuberculosis, HIV/AIDS and 
Malaria, which is a network of excellence supported by 
The European and Developing Countries Clinical Trials 
Partnership. The funders had no role in study design, data 
collection and analysis, decision to publish, or preparation 
of the manuscript.

R E F E R E NC E S
 1. Falkinham JO. Environmental sources of nontuberculous mycobac-

teria. Clin Chest Med. 2015;36(1):35– 41.
 2. Ratnatunga CN, Lutzky VP, Kupz A, Doolan DL, Reid DW, Field M, 

et al. The rise of non- tuberculosis mycobacterial lung disease. Front 
Immunol. 2020;11:303– 315.

 3. Thomson RM, Carter R, Tolson C, Coulter C, Huygens F, Hargreaves 
M. Factors associated with the isolation of Nontuberculous myco-
bacteria (NTM) from a large municipal water system in Brisbane, 
Australia. BMC Microbiol. 2013;13(1):89.

 4. Griffith DE, Aksamit T, Brown- Elliott BA, Catanzaro A, Daley C, 
Gordin F, et al. An official ATS/IDSA statement: diagnosis, treat-
ment, and prevention of nontuberculous mycobacterial diseases. Am 
J Respir Crit Care Med. 2007;175(4):367– 416.

 5. Primm TP, Lucero CA, Falkinham JO. Health impacts of environ-
mental mycobacteria. Clin Microbiol Rev. 2004;17:98– 106.

 6. Nunes- Costa D, Alarico S, Dalcolmo MP, Correia- Neves M, 
Empadinhas N. The looming tide of nontuberculous mycobacterial 
infections in Portugal and Brazil. Tuberculosis. 2016;96:107– 19.

 7. World Health Organization. Global Tuberculosis Report 2014. 
Geneva: World Health Organization. 2014;xiii:154. https://apps.who.
int/iris/handl e/10665/ 137094

 8. Cowman S, Burns K, Benson S, Wilson R, Loebinger MR. The an-
timicrobial susceptibility of non- tuberculous mycobacteria. J Infect. 
2016;72(3):324– 31.

 9. McShane Pamela J., Glassroth Jeffrey Pulmonary Disease Due to 
Nontuberculous Mycobacteria. Chest. 2015;148(6):1517– 1527. http://
dx.doi.org/10.1378/chest.15- 0458

 10. Okoi C, Anderson STB, Antonio M, Mulwa SN, Gehre F, Adetifa 
IMO. Non- tuberculous mycobacteria isolated from pulmonary sam-
ples in sub- Saharan Africa -  A systematic review and meta analyses. 
Sci Rep. 2017;7(1):1– 12.

 11. Hatherill M, Hawkridge T, Whitelaw A, Tameris M, Mahomed H, 
Moyo S, et al. Isolation of non- tuberculosis mycobacteria in children 
investigated for pulmonary tuberculosis. PLoS One. 2006;1(1):e21. 
https://doi.org/10.1371/journ al.pone.0000021

 12. Hoza AS, Mfinanga SGM, Rodloff AC, Moser I, König B. Increased 
isolation of nontuberculous mycobacteria among TB suspects in 
Northeastern, Tanzania: public health and diagnostic implications 
for control programmes. BMC Res Notes. 2016;9(1):109.

 13. Desikan P. Sputum smear microscopy in tuberculosis: is it still rele-
vant? Indian J Med Res. 2013;137:442– 4.

 14. Wang X, Li H, Jiang G, Zhao L, Ma Y, Javid B, et al. Prevalence and 
drug resistance of nontuberculous mycobacteria, Northern China, 
2008– 2011. Emerg Infect Dis. 2014;20(7):1252– 3.

 15. Lee MR, Sheng WH, Hung CC, Yu CJ, Lee LN, Hsueh PR. 
Mycobacterium abscessus complex infections in humans. Emerg 
Infect Dis. 2015;21(9):1638– 46.

 16. World Health Organization. Global Tuberculosis Report 2019 OMS -  
WHO. Geneva: World Health Organization; 2019:xi-283. https://apps.
who.int/iris/handl e/10665/ 329368

 17. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. 
Research electronic data capture (REDCap)— A metadata- driven 
methodology and workflow process for providing translational re-
search informatics support. J Biomed Inform. 2009;42(2):377– 81.

 18. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, 
et al. The REDCap consortium: building an international community 
of software platform partners. J Biomed Inform. 2019;1(95):103208.

 19. Oettinger T, Andersen AB. Cloning and B- cell- epitope mapping of 
MPT64 from Mycobacterium tuberculosis H37Rv. Infect Immun. 
1994;62(5):2058– 64.

 20. Hain LifeScience GenoType Mycobacterium CM Instructions for Use 
[Internet]. 2014. Available from: www.hain- lifescience.com/prod-
ucts/msds.html. Accessed 15 Sep 2021.

 21. Chanda- kapata P, Kapata N, Klinkenberg E, Mulenga L, Tembo 
M, Katemangwe P, et al. Non- tuberculous mycobacteria (NTM) in 
Zambia: prevalence, clinical, radiological and microbiological char-
acteristics. BMC Infect Dis. 2015;15:1– 7.

 22. Hoza AS, Mfinanga SGM, Rodloff AC, Moser I, König B. Increased 
isolation of nontuberculous mycobacteria among TB suspects in 
Northeastern, Tanzania: public health and diagnostic implications 
for control programmes. BMC Res Notes. 2016;9(1):1– 9.

 23. Adikaram CP. Overview of non tuberculosis mycobacterial lung 
diseases. In: Wellman, R. (ed.) Mycobacterium -  Research and 
Development. London: Tech; 2018.

 24. Verweij KE, Kamerik AR, van Ingen J, van Dijk JH, Sikwangala P, 
Thuma P, et al. Application of modern microbiological diagnostic 
methods for tuberculosis in Macha, Zambia.

 25. Tabarsi P, Baghaei P, Farnia P, Mansouri N, Chitsaz E, Sheikholeslam 
F, et al. Nontuberculous mycobacteria among patients who are 
suspected for multidrug- resistant tuberculosis -  Need for earlier 
identification of nontuberculosis mycobacteria. Am J Med Sci. 
2009;337(3):182– 4.

 26. Maiga M, Siddiqui S, Diallo S, Diarra B, Traoré B, Shea YR, et al. 
Failure to recognize nontuberculous mycobacteria leads to misdiag-
nosis of chronic pulmonary tuberculosis. PLoS One. 2012;7(5):e36902.

 27. Hatta M, Sultan AR, Tandirogang N, Masjudi Y. Detection and iden-
tification of mycobacteria in sputum from suspected tuberculosis pa-
tients. BMC Res Notes. 2010;3:72.

 28. Arend SM, Van Soolingen D, Ottenhoff TH. Diagnosis and treat-
ment of lung infection with nontuberculous mycobacteria. Curr Opin 
Pulm Med. 2009;15(3):201– 8.

 29. Sookan L, Coovadi YM. A laboratory- based study to identify and 
speciate nontuberculous mycobacteria isolated from specimens sub-
mitted to a central tuberculosis laboratory from throughout Kwazulu- 
Natal Province, South Africa. S Afr Med J. 2014;104(11):766– 88.

 30. Agizew T, Basotli J, Alexander H, Boyd R, Letsibogo G, Auld A, et al. 
Higher- than- expected prevalence of nontuberculous mycobacteria 
in HIV setting in Botswana: implications for diagnostic algorithms 
using Xpert MTB/RIF assay. PLoS One. 2017;12(12):1– 13.

https://apps.who.int/iris/handle/10665/137094
https://apps.who.int/iris/handle/10665/137094
http://dx.doi.org/10.1378/chest.15-0458
http://dx.doi.org/10.1378/chest.15-0458
https://doi.org/10.1371/journal.pone.0000021
https://apps.who.int/iris/handle/10665/329368
https://apps.who.int/iris/handle/10665/329368


   | 7EPOLA DIBAMBA NDANGA ET AL.

 31. Koh WJ, Jeong BH, Jeon K, Lee NY, Lee KS, Woo SY, et al. Clinical 
significance of the differentiation between Mycobacterium avium 
and Mycobacterium intracellulare in M avium complex lung disease. 
Chest. 2012;142(6):1482– 8.

 32. Van der Werf MJ, Ködmön C, Katalini!- Jankovi! V, Kummik T, Soini 
H, Richter E, et al. Inventory study of non- tuberculous mycobacteria 
in the European Union. BMC Infect Dis. 2014;14(1):62.

 33. Celdrán A, Esteban J, Mañas J, Granizo JJ. Wound infections due to 
Mycobacterium fortuitum after polypropylene mesh inguinal hernia 
repair. J Hosp Infect. 2007;66(4):374– 7.

How to cite this article: Epola Dibamba Ndanga M, 
Achimi Agbo Abdul JBP, Edoa JR, Chester Mevyann 
R, Adegbite BR, Mfoumbi A, et al. Non- tuberculous 
mycobacteria isolation from presumptive tuberculosis 
patients in Lambaréné, Gabon. Trop Med Int Health. 
2022;00:1– 7. https://doi.org/10.1111/tmi.13736

https://doi.org/10.1111/tmi.13736

