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Original Research Article

PREVALENCE OF NONTUBERCULOUS MYCOBACTERIA INFECTION S IN
PATIENTS DIAGNOSED WITH PULMONARY TUBERCULOSIS IN| BADAN,

Abstract

Introduction: Nontuberculous mycobacteria (NTM) are mycobactspégies other than the
Mycobacterium tuberculosis complex (MTC); they are opportunistic pathogend eause life
threatening infections with symptoms that mimicstmf tuberculosis (TB)Paradoxically,
the routine diagnostic tools for TB in Nigeria canulifferentiate MTC from NTM; Hence,
TB patients with NTM infections are sometimes imeotly diagnosed as TB.

Aim: To determine the prevalence of NTM among rougindlagnosed pulmonary TB
patients attending the Directly Observed Treatn&mirt-course (DOTS) centres in lbadan,
Nigeria.

Materials and methods: This was a cross sectional study conducted at tit®eftulosis
Research Laboratory, Department of Veterinary Rublealth and Preventive Medicine,
University of Ibadan. Sputum samples were collectaasecutively from 319 suspected TB
patients with or without human immunodeficiencyugir(HIV) between January 2010 and
November 2011 on clinical visits to eight DOTS centin Ibadan. The samples were
cultured on Lowenstein-Jensen medium for aboutwk8ks after decontamination using N-
acetyl-L-cystein-NaOH method. Molecular charactgien of the isolates was done using
genus typing. Data obtained were analysed usingT&TE2.

Results: In all, a total of 149 isolates were obtained(26.4%) were identified as NTM; 11

(7.4%) of which were from HIV positive patients,(30%) from non HIV patients and 12

(8.0%) unknown cases. The univariable analysis skoassociation between isolation of
NTM and center as well as case. Subjects screenddeaOyo (OR=3.5; 95%CI: 1.1-11.8)

showed higher likelihood of being infected with NTM

Conclusion: The high prevalence of NTM among patients eartiemgnosed as PTP
following the diagnostic algorithm used in DOTS tea in Nigeria underscores the need for
nationwide studies to determine the prevalence Tf¥INamong suspected TB patients. The
integration of culture and molecular techniquesmgprove on the diagnostic algorithm for
TB management and control in Nigeria is hereby meoended.

Key words: non-tuberculous mycobacteria, tuberculosis, dian@enus typing, patient
care,
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This study was carried out in collaboration betwakmuthors. Authors Ol and SIB designed
the study. Ol managed literature search and dagaisiton/analysis and wrote the first draft.
OE and SIB supervised the work and read the dedfand OE read and approved the final
manuscript.

1.0  Introduction °

Non-tuberculous mycobacteria (NTM) are environmkatatypical mycobacteria that differ
from Mycobacterium tuberculosis complex (MTC), the causative agent of tubercul¢EB)

in human and animals and thMycobacterium leprae that is responsible for leprosy disease.
These strains of mycobacteria (NTM) are a diverseg of pathogens that is responsible for
a substantive but often unappreciated worldwidaléarof illness [1]. Although, out of the
more thanl115 characterised NTM species, only aiave been found to be responsible for
lung diseases [2]. Pulmonary diseases as a rdNlEM most often cause sickness and death
[3]. These pathogens are responsible for diseasds as TB-like lung disease; localized
infections of the lymphatic system, skin, softiissbone and systemic disease [1]. NTM are
ubiquitous and are commonly found in environmerthsas soil, water sources including
municipal water supplies [4, 5]. They are presem#igognised as important pathogens of
humans and are increasingly responsible for hunsémanary infections [5, 6]. In 2008, the
prevalence of NTM infection in Shanghai was repibtte have increased from 4.3% in 2005
to 6.4% in 2008 [7] and in the United States; it lheen reported to be important cause of
morbidity [5]. Human exposure to NTM is unavoidaldee its ubiquitous nature and
isolation of NTM is increasingly reported in immuwaonpetent and immunocompromised
hosts [8].

Pulmonary NTM disease shares clinical signs with frrefore, causing clinical dilemma
with regard to therapy for patients [6]. NTM infeets can result in symptomatic disease or
asymptomatic colonization, and this distinction ¢éenmade by applying the criteria of the
American Thoracic Society [9]. Since therapeutitiaps for NTM differ markedly from
those for TB, accurate discrimination of TB from MTinfection is essential to avoid under
or over treatment of both conditions bearing in anihe potential patient care and economic
consequences. Evidence have revealed that NTMespensible for substantial and growing
burden of illness which are often wrongly diagngs#ereby affecting the global fight
against TB [1].

Nontuberculous mycobacteria are present worldwhadeyever, most literature on pulmonary
nontuberculous mycobacteria (PNTM) disease are fiodustrialised countries [10] and
studies on the burden of illness in industrializedtings have consistently uncovered an
unexpectedly high prevalence [1]. However, in mdayeloping countries like Nigeria with
high burden and prevalence of TB, the role of NTiWulmonary disease and the prevalence
of PNTM is largely unknown. The reason for thisbecause of lack of routine culture and
species identification from the samples collecteaimf suspected patients [11, 12]. In
Nigeria, TB is routinely diagnosed solely on thesibaof identification of acid-fast bacilli
(AFB) from sputum samples through microscopy; a hwoétthat is fraught with low
specificity [13]. However, an unknown proportion sfich patients could be infected with
NTM. Since NTM are resistant to some of the firselanti-TB medications (Category |
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drugs), treatment failures occur, leading to tremtimwith a Category Il regimen which
involves the use of second line TB drugs [14]. @iufe of the latter regimen, such NTM
infected patients may be erroneously diagnosed wtdnug resistant TB (MDR-TB) [15,
16]. Currently, there is dearth of information ohet prevalence of NTM and their
implications in the clinical diagnosis of TB patienn Nigeria. The aim of the study was to
determine the prevalence of NTM among the routirddggnosed pulmonary TB patients
attending DOTS centres in Ibadan, Nigeria.

2.0 Material and methods

2.1  Study area The study was carried out among suspected/eadignosed TB
patients from eight DOTS centres in Ibadan, OydeSsauth-western Nigeria. DOTS is the
basic package that underpins the Stop TB Strategly iavolves the following: secured
political commitment with adequate and sustainedricing, ensuring early detection and
diagnosis through quality-assured bacteriology,vigion of standardized treatment with
supervision and patient support, ensuring effeativgy supply and management, monitoring
and evaluating performance impact

2.2 Mode of patients recruitment: Patients recruitment was done through the DOTS
centres with the help of health officers. Patiedisgnosed to have TB based on Ziehl
Neelsen (ZN) and/or X-Ray were recruited for gtisdy.

2.3 Ethical consent and approval: Consent was sought from participants who
voluntered to participate in the study while ethigaproval was obtained from the Oyo State
Research Ethical Review Committee, Ministry of HieaDyo State (NO: AD13/479/71) and
the University of Ibadan/University College HospiteEthical committee (NO:
NHREC/05/01/2008a).

2.4  Sample collection Sputum samples were collected between Januaty) 2hd
November 2011 consecutively from patients on céihigsits to the DOTS centres with the
supervision of medical officers at the differenhires. Patients were provided with sterile
plastic universal bottles into which they voideditspn samples. The bottles were properly
labelled to avoid miss-match and transported tdaheratory in ice pack prior to processing.
In addition, demographic information on the patewnas collected including age, sex and
HIV status.

2.5 Laboratory Processing and mycobacteria isolatrm Processing and culture of
sputum samples were done as earlier described #sn@set al.[13]. This entailed digestion
and decontamination of samples with NALC-(N-aceéndysteine)-NaOH. Thereafter,
processed samples were cultured on Lowenstein d€hdemedia with glycerol or pyruvate
and incubated at 3T for between 4 and 8 weeks or till there was gnowt

2.6 Molecular identification of the isolates by Geus typing:

This molecular technique for the identification raf/cobacteria species is a multiplex PCR
method that amplifies species-specific DNA fragmserithe technique differentiates MTC
from the NTM. It uses six different primers thatgat a sequence region within the 16S

3
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rRNA gene specific for the gentdycobacterium. Genus typing was carried out according to
the methods earlier described by Wilton and Couldif and SOP CBU0247 [17]. DNA of
the heat killed isolates were amplified and thetetgphoresis of the amplified DNA were run
on an agarose gel at 100v for one hdure primer design, the PCR amplification and the
interpretation of the genus typing is as previouséscribed [18]. All members of genus
Mycobacterium gives a PCR product at 1030bp while all membershefMycobacterium
tuberculosis complex give a PCR product at 372bp and 1030bp.

3.0 Results

A total of 149 isolates were obtained from the spusamples cultured on LJ media; out of
which 26 (17.4%) were identified as NTM, 122 (81)96 MTC and 1 (0.7%) unidentified.
Among the patients from whom NTM were isolated,(4@.2%) were male patients. Among
the patients samples from which NTM were recovefed (42.3%) were co-infected with
HIV, three (11.5%) were HIV-negative, while the HbBtatus of 12 (46.2%) were unknown
(Table 1). Among the age group 35-54, 15 (57.7%MNvas isolated while it was 38.5%
among the age group 15-34 years. Summarily, 96.28eopatients from whom NTM was
isolated fell within the age range 15-54 with 84.@#thin the age range 20-49 years (Table
2).

The result also showed that 46.2%, 19.2% and 34&%e isolated from HIV positive
patients, HIV negative patients and the patientssgHIV status were unknown respectively
whereas, 57.7% and 42.3% of the samples were ZNkiygoand negative respectively (Table
2). The univariable analysis of the NTM showed gni§icant association between isolation
of NTM and centers with subjects sampled in Ade Q@Y&=3.5; 95%CI: 1.1- 11.8) being
likely to be infected with NTM when compared withose from Jericho Chest Hospital
(JCH). Also, we observed a significant associabietween isolation of NTM and cases, and
subjects with new cases being likely to be infeet@tt NTM when compared to those whose
cases were not available. Finally, subjects whiehHilV positive (OR=3.0; 95%CI:1.2-7.3)
are more likely to be infected with NTM when comgrarto those who are HIV negative
(Table 3).

Table 1: Patients HIV status and the correspondingnycobaterial isolates

HIV Status MTC NTM Unidentified
Positive 25 (16.8%) 11 (7.4%) -
Negative 69 (46.3%) 3 (2.0%) -

Unclassified 28 (18.8%) 12 (8.0%) 1(0.7%

Total 122 (81.9%) 26 (17.4%) 1 (0.7%)
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Table 2: Baseline characteristics of case-patientsr which NTM was isolated

Characteristics  New, n=9  Retreatment, n=1 Unclieskih=16  Total, n=26
Age, y

15-34 5(55.6%) O 5 (31.3%) 10 (38.5%)
35-54 4 (44.4%) 1 (100%) 10 (62.5%) 15 (57.7%)
>55 0 0 1 (6.3%) 1 (3.8%)
Sex

Male 3(33.3%) O 9 (56.3%) 12 (46.2%)
Female 6 (66.7%) 1 (100%) 7 (43.8%) 14 53.8%)
HIV status

HIV Positive 2 (22.2%) 1 (100%) 9 (56.3%) 12 (46)2%
HIV Negative 5 (55.5%) 0 0 5 (19.2%)
Unknown 2(22.2%) 0 7 (43.8%) 9 (34.6%)
X-Ray result

Positive 5 1 7 13 (50%)
NA 4 0 9 13 (50%)

ZN Results

Positive 8 1 6 15 (57.7%)
Negative 1 10 11(42.3%)




152  Table 3: Univariable analysis of non tuberculous mgobacteria (NTM) in association
153  with centres, age, case and HIV status of subjects

Variable NTM OR P-value
Positive n(%) Negative n(%)

Centres

Adifase 0 (0.0) 15 (100.0) 0

JCH 6 (16.7) 30 (83.3) 1

UCH 4 (40.0) 6 (60.0) 3.3 0.7-15.5 0.25

Alafara 3(13.0) 20 (87.0) 0.8 02-34 0.99

Molet 0 (0.0) 14 (100.0) 0

ldo 1(12.5) 7 (87.5) 0.7 0.1-6.9 0.81

Olomi 0 (0.0) 2 (100.0) 0

Adeoyo 10 (41.7) 14 (58.3) 3.5 1.1-11.8 0.05*

Egbeda 1 (16.7) 5 (83.3) 1 0.1-10.1 055

Atolu 2(22.2) 7(77.8) 1.4 0.2-8.6 0.92

Iwo road 0 (0.0) 2 (100.0) 0

Ul 0 (0.0) 2 (100.0) 0

Age

<19 1(14.3) 6 (85.7) 1

20-39 17 (18.7) 74 (81.3) 1.4 02-12.2 0.82

40-59 8 (21.1) 30 (78.9) 1.6 0.2-15.3 0.92

> 60 1(7.7) 12 (92.3) 0.5 0.0-94 0.75

Sex

Male 16 (20.8) 61 (79.2) 1

Female 11 (15.3) 61 (84.7) 0.7 0.3-1.6 0.51

Case

FU 0 (100.0) 3 (100.0) 0

NA 17 (30.9) 38 (69.1) 1




New 9 (11.7) 68 (88.3) 0.3 01-0.7  0.01*

Relapse 1(7.1) 13 (92.9) 0.2 00-14 0.14
HIV status

Positive 12 (32.4) 25 (67.6) 3.0 1.2-73 0.02*
Negative 15 (13.4) 97 (86.6) 1

154  *statistically significant at §0.05

155
156 4.0 Discussion

157 The isolation of 17.4% NTM from patients diagnosedth TB is note-worthy and
158 underscores the significance of these organismttienmanagement and control of TB in
159  Nigeria as well as other developing countries whEBediagnosis is still based on smear
160 microscopy. This becomes worrisome given the inftereesistance of NTMs to
161  antitubercular drugs, whereby patients erroneousagnosed for TB continue to show
162  positive AFB and are hence subjected to other lofdseatment, ultimately resulting in drug
163  resistance

164  The prevalence of NTM (17.4%) among suspectedérartinfirmed TB patients in this study
165 is rather high and portends grave public healthlizapons. This findings are particularly
166  important because some of these patients hadrelaglss diagnosed as TB patients; therefore
167  giving credence to the likelihood of over-diagnasisiB in this local settings; a trend which
168 may be similar to other settings in Nigeria. Thigding may also be similar to situations in
169  other low resource countries with high prevalent@ B where routine diagnosis of TB is
170  solely based on smear microscopy for identificabdrAFB in sputum samples prior to the
171  initiation of TB treatment. It is therefore plausitto suggest that unknown proportion of
172  patients with NTM infections presented at DOTS wesiiin Nigeria are routinely wrongly
173  diagnosed and over-diagnosed as TB. This situaditiwever different from that of United
174  States where almost 80% of TB cases are diagnaseldeobasis of positive culture results
175 [18, 19]. As previously reported, the likelihoodtet the current burden of NTM among the
176  TB suspected patients is underestimated in Nigkr&ato lack of capacity confirmation using
177  culture, which may also be the case in other dewedpcountries with same limitation of
178  diagnosis of mycobacteria as was reported in Bfékil

179  The prevalence of NTM in this study is lower thha tecent 39% in Ibadan [20]. The reason
180 for this difference could be attributed to the lovgample size of only 23 patients used
181 compared to the 149 in the present study. The NT&glence in this study is however,
182  higher than the 11% previously reported in Lagosiitg in South-western Nigeria[21].

183  Furthermore, the NTM prevalence in this study i8docompared to the 23.1%-26.6% range
184  reported in Northern Nigeria [22], but is similandacomparable to the 16.5% recently
185  reported in the south-south region of the coun23] [and 15% reported in a similar study
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[24]. Our findings are also higher than the 11%erely reported in Burkina Faso (a country
in West Africa) and Ontario, Canada [12, 25] aslwslthe 6.4% reported from China [7],
another vastly developing country though with aprioved health care system compared to
Nigeria. However, the prevalence of NTM in thisdstus much lower compared to the 56.9%
reported in a study carried out in Taiwan [26].

The public health implication of the findings frothis study is that these organisms are
resistant to many antimicrobial drugs, even stathdd® therapy has been reported not to be
effective against NTM infections and this can alemplicate treatment of infections [1, 27].
In addition, patients that are confirmed to be Apdsitive are ordinarily placed on anti-TB
therapy. However, failure of patients to sputum weoh from positive to negative after
required period under the DOTS programme are weasemulti-drug resistant TB (MDR-
TB) patients; and usually treated on very expengivere toxic and painful second line TB
drugs. Several similar cases abound [28, 29, 3] @ninterest are increasing reports in
Brazil where some patients who had earlier beemglyotreated as MDR-TB cases were
later found to be infected with pulmonary NTM; and which is on the increase in Brazil
[3]. Furthermore, some industrialised countriesehalso reported increase prevalence of
NTM among patients with pulmonary infections thaduhd have ordinarily been clinically
diagnosed as TB [31, 32].

In addition, NTMs that were isolated from 84.6%i@ats within the age range 20-49 years is
in agreement with the W.H.O. report that up to twind of TB patients falls within the age
range 15-59 years and that the most affected Wwéldisease is the working population [33].
However, this is not in line with the report fromaiWvan in which most cases of NTM
colonisation was between 65-84 years of age [26 fEsult of this study showed that NTM
were recovered from the samples of more female thale is similar to the observation in
Burkina Faso and Taiwan [14, 26].

Our findings further revealed that 11 (42.3%) of thTM, were isolated from patients co-
infected with HIV when compared with only 3 (11.5%)thout HIV co-infection. This
observation is contrary to the report of a recéundyswhere all the patients from whom NTM
were isolated were all HIV-negative [12]. Howeverevious report showed that these strains
of mycobacteria are the commonest opportunistiecitidn of the immunosuppressed
individuals [10]. It has also been noted that ctima@and ecological factors as well as the
prevalence of co-factors, such as HIV infectiom also likely to influence the prevalence of
NTM species [11]. In addition, these strains of plyacteria are ubiquitous, common in the
environment and have been isolated worldwide. Blogaiion of NTM from the respiratory
tract does not per se indicate NTM disease [10lvéi@r NTM are opportunistic pathogens,
causing life threatening infections in humans, otheammals and birds [34]. There is
therefore, further need to distinguish NTM disefisen NTM contamination.

Despite our findings, this present study has saméaltions. First, we did not obtain full
clinical records of the patients; this could haveeg us better insight into the clinical



225  presentations of the patients which might havestesiin matching the presentations with the
226  outcome of this study. Second, we were unable avactierize the NTM to species level.

227  These limitations notwithstanding, our findings ealed a high prevalence of NTM among
228 patients earlier diagnosed for TB in Ibadan, Nigefihough Nigeria is a high TB burdened
229 nation, several factors are compromising the gMititevaluate the true burden of the disease.
230 Foremost among this, is the limited capacity aricagiructure required for culture and strain
231 identification of TB prior to treatment.

232 5.0 Conclusion and RecommendatianTherefore, with our findings coupled with earlier
233 ones, it is evident that a significant proportidrsospected TB patients on DOTS programme
234 in the country are infected with NTM. This portengseat danger to public health and
235 undermines the health delivery system in Nige@aur findings therefore underscore the need
236 to improve on the diagnostic algorithm required @ diagnosis and more particularly to
237 integrate culture and other modern molecular teples that can differentiate non-
238 tuberculous mycobacteria from the members of Ntyeobacterium tuberculosis complex.
239  This will go a long way to improving TB patient eaand control in Nigeria. Despite pockets
240 of data from different parts of the country, furthesearch and reports are needed to ascertain
241  the true epidemiological picture of the prevalen€dNTM among patients presented at the
242  different DOTS centers in Nigeria. This will goanty way in evaluating the proportion of the
243  over-estimation of TB and MDR-TB among suspected fddients presenting at DOTS
244  centers in Nigeria.
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