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Pulmonary tuberculosis (PTB) remains a major putodialth problem in Nigeria. The prevalence of PTB and
its associated risk factors among presumptive TB<és Anambra State were studied. A total of 1487
individuals with presumptive pulmonary TB participdtin the study. Participant’s age ranged from d&y

and above. Two sputum specimens were submittedhexsgot (S-S) within an hour interval. The sputum
smears were stained using the Ziehl-Neelsen teahnRretested questionnaire was employed to igaigk
factors associated with pulmonary tuberculosis ctidd. The prevalence of smear positive pulmonary
tuberculosis was 12.3%. Males in the age bracké&50- 34 years had the highest prevalence of smear

Abstract:

positive PTB. The major risk factors associated WHFB in Nnewi and Onitsha were HIV infection,
immunosuppressive therapy, alcohol intake and etgmsmoking. No PTB patient was registered wittaorg
transplant or renal failure as a risk for PTB. Guodings demonstrate that the prevalence of smesitiy®
PTB was high in Anambra State. We therefore suggéstsified case finding and health education ef th
populace in order to reduceassociated risk factors.

Keywords: Prevalence, Smear positive, pulmonary tubercsiédsk factors, Anambra State

Introduction
Over twenty years after the World Health Organmas
(WHQO's) declaration of

enormous (WHO, 2013). More than two billion peoafte
currently infected by this disease, of which onetem
people with tuberculosis develop active tubercglosi

(Shafeeet al., 2014). Tuberculosis (TB) is ranked the Anambra State,

second leading cause of death from an infectiossadie
worldwide, after the Human Immunodeficiency Virus
(HIV) (WHO, 2013). Although it is a global epidemitB
predominantly affects developing counties, whergbo 3§
worldwide TB deaths occurs (WHO, 2012).

In Nigeria, despite the efforts of the National €uulosis

The purpose of this study therefore was to detezntiire
prevalence of smear positive PTB and its associasid

tuberculosis as a global factors in Anambra state, Nigeria
emergency, the global burden of tuberculosis remain

M aterials and M ethods

Study areas

This prospective study was carried out at two locet in
Nigeria: NnamdiAzikiwe University
Teaching Hospital (NAUTH) Nnewi, and Saint Charles
Borromeo Hospital (SCBH), Onitsha. NAUTH is a tertiary
hospital with specialist care and a referral cefdreother
hospitals, whereas SCBH is a foremost Roman Catholic
hospital with modern state-of the art equipment. hBot
facilities are integrated with the NTBLCP and pravidee

and Leprosy Control Programme (NTBLCP), pulmonaryanti-TB medicines and services to the public
tuberculosis (PTB) has remained a major public healt Study participants

problem. The first ever National Tuberculosis Plenee
survey in Nigeria conducted in November, 2012¢&ated
higher burden of tuberculosis in the country thad h
previously been
322/100,000 population and an incidence of 3380@D,
population of all forms of tuberculosis (FMOH, 2010
Based on these estimates, Nigeria has been rankadeas
of the top 22 high TB burden countries inthe wolldl.
high TB endemic (>100/100,000 population) countriks,
WHO recommends periodic disease prevalence suteeys
measure the effect of TB control measures (Glagial.,
2008). Prevalence surveys also help to evaluatbutden
of disease in the community and accurately estirttzte
prevalence of smear and culture positive PTB.

Individuals aged 15 years and older who were presum
pulmonary TB cases (had cougi2 weeks), who either
self-presented to the TB/directly observed treatmsmbrt

estimated, with a prevalence ofcourse clinic, or referred from peripheral heakintces for

assessment were invited to participate and enraitettie
time of presentation to the clinic.

Methods

Diagnosisof PTB was based on the National TB
Guidelines. Presumptive Pulmonary TB cases submitted
two sputum specimens: on the spot (S — S) withihaur
interval. Sputum smears appropriately labeled vweaele

on clean, grease- free slides (2 cm X 1 cm) anithesia
using theZiehl-Neelsen technique. The stained snear
were read at X1000 magnification and graded acngrth

Various risk factors for PTB development have beenthe WHO/IUATLD System (2001). As a quality control

identified. These factors differs
developing countries.Studies have shown that HIB&\

diabetes, cancer, malnutrition, alcoholism, cigeret
smoking, active TB contact, extreme

in developed andmethod, the entire positive and fifty per cent efjative

slides were re-read by experienced laboratory sten
blind for smear confirmation. PTB was diagnosed tif a

poverty, least one smear result was positive. Pretestediqoeaire

homelessness, overcrowding and being in prison wergvas used to collect information on socio-demographi

among the commonly identified risk factors assedat
with tuberculosis in most developing countries lmiéhg
Nigeria. (Nwachukwet al., 2016b; Baskaragt al., 2015;
Begnaet al., 2014; Amareet al., 2013)

characteristics and other associated risk facine. data
from questionnaires and laboratory results werdyaad
using Chi-square test and P<0.05 was considered as
significant. The study was approved by ethical cdttems
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of both hospitals. All patients consented to patite in
the study.

Results and Discussion

A total of 1487 presumptive tuberculosis cases@psted

in the study (987 presumptive TB cases at NAUTH,

be adversely affected and various sectors of con@uy
will suffer. This agegroup constitutes the mostdarctive
age range of any society (The World’'s Youth 2006aDa
Sheet). Similar studies in Ethiopia, Rwanda and rothe
countries have reported that smear positive PTBctffe

Nnewi and 500 presumptive TB cases at SCBH, Onitsha)mostly adults in the economically productive ageugs
Of these, 661 (44.5%) were males and 826 (55.5%]Muvunyiet al., 2010; Deribewet al., 2012; WHO, 2012).

females. The prevalence of smear positive PTB wa3%4.2
(Table 1). This shows that PTB is one of the majdlic

health concerns in the study areas.
conducted in Rwanda reported 17.3% (Muvuseyial.,

2010), and in Kano, Nigeria 14.7% (Imam and Oyeyi,

2008) which was higher compared to our finding. Tive
prevalence observed inour study could be as atre$ul
better awareness of patients and the recent houseuse
TB search leading to active detection in those whd h
symptoms of tuberculosis. Gender and age distohubf
PTB patients revealed that greater
observed in males (7.6%) than females (4.7%). Thas
high rate of positive cases (17.8%) in the 25 y&drs old

age group followed by the age group 35-44 (11%) anchreas were HIV (88%),

least in the age group65 years 9(4%) as presented in
Table 2.

Table 1: Gender distribution of study subjectsin
Anambra State, Nigeria

Gender Noexamined (%) NoAFB+ (%)

Males 661(44.5) 113 (61.7)
Females 826(55.5) 70(38.3)
Total 1487 183(12.3)

Table 2: Gender and age distribution of PTB patients
at Anambra State, Nigeria

Agegroup No Males Females Total
(Yr) screened AFB(%) AFB (%) AFB +(%)

15-24 205  17(82) 8(39)  25(12)
25-34 509  41(10.3) 30(7.5)  71(17)
35-44 412 26(6.3) 21(.1)  47(11)
45-54 255  17(6.7)  6(2.4) 23(9)
55-64 122 9(7.4)  4(3.3)  13(10)
>65 94 332) 1(1.1) 4(4)
Total 1487  113(7)  70(4)  183(12.3)

P-value 0.200 (Chi-square) (P>0.05); NAUTH = Nnahzikiwe
University Teaching Hospital; SCBH = St Charles i®aneo Hospital;
AFB+ = Acid Fast Bacilli Positive

Similar studies conducted in VietNam (Helal., 2010),
Myanmar (MOH, 2010) and Ethiopia (Deribe& al.,
2012) reported that smear positive PTB was more camm
among men than women. Globally too, the numberalem
PTB cases exceed that among women in all age grou
except children (WHO, 2013). The study areas; @atis
and Nnewiharbours have more male traders than é&smal
The trading in these areas is often conducted
overcrowded environments which could aid tuberdalos
transmission. However our result on gender precalef
PTB differed from that observed by Shafteal. (2014)
who reported highprevalence in females than madlas.
difference
colleagues worked in Quetta, Pakistan, a predortijnan
Muslim country. Women there are mostly confinecbto
housewives and have less access to hospitals aith he
diagnostic facilities. Thus, maximizing the chanaafs
more contacts with infected carriers.

In this study, there was a high rate of smear vesRPTB
cases in the age group 25 -34 years old. This vhsen
has serious implications as labour force in thentguwill

We observed a low prevalence of smear positive PTB
amongst those aged65 years. It is likely that older

Similar studiepatients with active PTB may not be diagnosed bgatlir

sputum smear examination, which is the main to@dus
under NTBLCP. Baskaramt al. (2015) made similar
observations in a metropolitan city of south India.those
>65 years of age are less mobile, one could specthat
these patients could be contributing to diseasestnission

in their homes. Hence, the National Programme shoul
develop information, Education and CommunicatiorC)IE

prevalence wastrategies focusing specially on this group to terea

awareness and encourage people to undergo TB sugeeni
The major risk factors associated with PTB in owrdgt
immunosuppressive therapy
(70%), alcohol intake (45%) and cigarette smoking
(43%).The less common factors were previous histdry
PTB treatment, family history of PTB, diabetes and
occupational exposure. No PTB patient was registered
with organ transplant or renal failure as a risk RIB
(Fig. 1). It has been documented that HIV infecti®ithe
most important risk factor for the development GBPin
individuals infected with Mycobacterium tuberculosis
(Pawloskiet al., 2012; Saactt al., 2014; Begneet al.,
2014). The age group 25 -34 years were mostly fefec
with PTB. These are sexually active young people afeo
also co-infected with HIV. HIV has profound effemt the
immune system by progressively decreasing the Clie, ce
eroding cell-mediated immunity, thus exacerbatihg t
severity of TB disease.

Alcohol intake was a risk factor foMycobacterium
tuberculosis in the study area. This finding is similar to the
study of Kolapparet al. (2007) who found alcoholics to
have a 1.5-times higher risk of developing tubesidl
than non-alcoholics. Alcohol hasbeen found to iithib
tumor necrosis factor (TNF) response which may g@méev
the destruction of mycobacteria (Sagtdal., 2014). The
role of active smoking in the development of PTBvill
known (WHO, 2012; Padmanesanal., 2013; Begnaet

al., 2014), the same is true in this study in whickive
smoking was a major risk factor associated with @&me
positive PTB. Nicotine in cigarette is shown to lihithe
production of tumor necrosis factor-alpha by lung
macrophages, thereby rendering tobacco smokers more
susceptible to progression from latent TB infectimn

paﬁctive disease (Dav al., 2006). Majority of the males in
t

is study were smokers. Restrictions on smokirpuibolic
places and institutions and campaigns against sigpkir
xample “smokers are liable to die young” couplathw

)
i’ - i ; h
r}wlgh tobacco prices are likely to contribute torgese in

the prevalence of smoking.

in the observation was that Shafee and
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tuberculosis suspects in South East Ethopia; aitabsp

100 based cross-sectional studyMC Res. Notes, 20147: 285
g 90 4 B NAUTH NNEWI Davis PD, Yew WW & Ganguly D 2006. Smoking and
T 80 4 tuberculosis: The epidemiological association and
% 701 M SCB ONITSHA immune-pathogenesidirans. R. Soc. Trop. Med. Hyg.,
z 60 1 100: 291-298.
o 501 Deribew A, Aabebe G, Apers L, Abdissa A, Deeribew F
g 401 Woldemicheal K, Jirac C, Tesfaye M, Shiffa J, Aaetf
3 301 & Colebundrs R 2012. Prevalence of pulmonary TB
S 207 suspects in a rural community in Southwest EthdpiaC
X 101 Infect. Dis., 12.

FMOH 2010. Department of Public Health.National
Tuberculosis and Leprosy Control Programme. Workers
Manual Revised.%d. Federal Ministry of Health

Glaziou P, Vander Werf MJ, Onozaki |, Dye C, Borgtlo
MW & Chiang CY 2008. Tuberculosis prevalence
surveys. Rationale and costt. |. Tuberc. Lung Dis,,
12(9): 1003-1008.

Hoa NB, Sy DN, Nhung NV, Tiemersma E W, Borgdorff
MW & Cobelens FG 2010. National survey of

. . tuberculosis prevalence in Vietnamull. World Health

Fig 1. Percentage occurrence of the risk factors for Org., 88(4): 273-280.

development of PTB Imam T & Oyeyi T 2008. Retrospective study of PTB

prevalence among patients attending Infectiousadise

The occurrence of PTB in patients on immunosuppressi hospital BayeroJ. Pure Appl. i, 1: 10-15.

therapy (70%) in our study is explained by a weaklen KolappanC, Gopi PG, Subramani R & Narayanan PR 2007

HIV

IMMUNO REPRESSIVE THERAPY
ALCHOHOL INTAKE
SMOKINGPREVIOUS TB HISTORY
PREVIOUS TB HISTORY

FAMILY HISTORY OF TB
DIABETES

OBESITY

OCCUPATIONAL EXPOSURE
ORGAN TRANSPLANT

RENAL FAILURE

Risk factors

immune system due to the primary disease and imflie Selected biological and behavioural risk factosoamted
of other co-morbidites such as HIV and diabetemilSi with pulmonary tuberculosignt. J. Tuberc. Lung Dis,
studies have reported such association (Pawleskil., 11(9): 999-1003.

2012). It is noteworthy that organ transplantationl renal  MOH 2010. Report on National TB prevalence Surveé93®
failure were not confirmed risk factors for PTB inigt 2010. Myanmar. Ministry of Health.

study. In contrast, Saatial. (2014) found renal disease as Muvunyi CM, hgasaisa Fa Bayirgagg g Musemlakweri A’d
an independent risk factor for development of TBeTh ~ Mutesa L & Hermandez T 10. Prevalence an
difference from our finding was probably due to faet diagnostic aspects of sputim smear positive tubmsisu

- 2 ; . cases at a tertiary care institution in Rwané. J.
that these disease conditions are not highly peetah Microbiol. Res,, 4: 088-091.

Nlnewi and Onitsha. A history of previous PTB treapltne Nwachukwu ON, Onyeagba RA, Nwaugo VO, Ononiwu HA
diabetes and occupational exposure were less comision & Okafor CD 2016a. Diagnostic accuracy of xpert

factors that were associated with PTB in our stddys is MTB/RIF assay in diagnosis of pulmonary tubercidoi
consistent with WHO report (WHO, 2012). Infect. Dis. Treat., 2(1): 10.

Nwachukwu NO, Onyeagba RA, Nwaugo VO & Okoronkwo
Conclusion CU 2016b. Prevalence of diabetes mellitus among
The prevalence of PTB inAnambra state was 12.3%. pulmonary tuberculosis suspects in Nnewi, Nigeda.
Smear positive PTB was frequently reported amongsnal Microbial. Biotech. Res., 6(2): 1-5.
and the age group 25-34 years. Major risk factor$fTB Padmanesan N, James W, Chandini RM & Dilip M 2013.
were HIV, immunosuppressive therapy, alcohol intakd Risk factors for tuberculosisPulmonary Med., 2013.
cigarette smoking. It is therefore confirmed thaBFs a 1D828939.
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