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ABSTRACT
Background: The burden of tuberculosis in Nigeria is the tthighest in the world. The
data from the TB programme of the States’ ministoé health are usually unpublished
which possibly contributes to the prevailing ignoora and poor attitude of Nigerians to
the disease.
Objectives: To determine the trends of TB burden and treatroatdome in Enugu state;
and compare the State’s disease burden to thheddation.
Methods. The study was a quantitative action research obredary data from the TB
control programme, Ministry of health, Enugu stdkes National annual report of 2008,
and WHO TB database within the 10 year period o®d(2R009. Data analysis and
presentations were descriptive.
Results: The modal age group for new ss+ PTB cases in Estage was 25-34 years
.The number of female cases was higher than matbswhe 0-14 year ager group. The
annual number of all TB cases showed a raisingltfiemm 914 cases in the year 2000 to
1684 in 2009; but, the reported new ss+ PTB cdeetufited in a wave-like pattern. The
median number of extra-pulmonary TB cases for 20089 was 150 cases while that for
the period 2000-2004 was 36 — a four fold increase.
The mean prevalence of HIV for all TB cases and ssw PTB were 34.4% and 30.7%
respectively for the period 2008-2009. Also, thedrae treatment success rate was 82%
(range: 78-85).
On the average, Enugu State contributed 1.77%lofRalcases and 2.10% of new ss+
PTB to the national annual TB register and a TB2aaported in Enugu state was more
likely to be a new ss+ PTB when compared to thelevhation [P < 0.001, OR = 1.33

(95% ClI: 1.26, 1.40)]
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The possible impediments to TB control programmethe State include inadequate
funds, ignorance and health seeking pattern ofrés&lents, lack of confidence in the
public health care delivery system, non-compliapicprivate medical practitioners to the
approved TB treatment guidelines.

Conclusion: Though the burden of TB in Enugu state had incebaseer the study
period, the State’s contribution to the diseasedéurin Nigeria is low. Community
participation in TB control and PPM, among othecormamendations, will improve TB

case detection and treatment in the State.



INTRODUCTION
Tuberculosis(TB) is an infectious disease whoseurgm has been with humans
throughout known history.About one third of the over 6 billion world poptitm is
estimated to be infected with the disease causmggnssm, and the lifetime risk of
developing the disease, for each person, can be 1¥&? It is therefore a global
pandemic whose impact on world development is reelbgnized which made the United
Nations (UN) to define TB-specific indicators foromtoring her target of reversing the
incidence of major diseases by the year 20IBough TB is curable, about 4500 people
die of the disease daily and it is noteworthy thast of these deaths occur in developing
countries where poverty, malnutrition, and HIV/AIR& also prevalefitin response to
the huge burden of TB, a major effort towards glamatrol of the disease was initiated
through the widespread implementation of D@TS strategy, and this effort is being
consolidated and enhanced through $ttep TB Strategy The four main targets of this
global control are: the fall of TB incidence by tlyear 2015; the reduction of TB
prevalence and death by half by 2015 when compé&oetheir levels in 1990; the
detection and treatment of at least 70% of themed&d incident cases in DOTS
programme; and finally, the successful treatmentableast 85% of incident smear-
positive case$.
The UN has described the prevalence and deathsTBas better sensitive indicators of
the changing burden of disedskerefore, the global TB control efforts could\bewed
as successful because the recent WHO report hdetaek that TB prevalence and deaths
would be halved in three out of the six WHO regibgshe target yearHowever, Africa
in general and Nigeria in particular may not bersigain the global success story —
Africa contributed 33% of estimated prevalent case2007 while Nigeria contributed

460,000 cases thereby rankir§jia the global list of high disease burden cousttie



Nigeria is a very populous nation that is dividatbiseveral administrative units (States)
with varying ethnicity, socio-economic and healtidices. How much of the reported
national TB burden that is contributed by eache&Statrarely known to the public, and
this may be contributing to the prevailing inapprafe care seeking behaviour and poor

awareness of the disease in Nigéria.



STUDY JUSTIFICATION
The ultimate target of th&top TB partnershigs to eliminate TB as a public health
problem (less than 1 case per million populationtte year 2058.0n the other hand,
Nigeria is a setting where several health careoapti(medical pluralism)including
orthodox medicine (public, private, or drug storésgditional medicine, spiritual healers
etc; the public health facilities within which tHEB control programme operates is
“distanced” from the people and are often not tinst fchoice during health seeking
decisions. Therefore, for the above target to beeaable in Nigeria using the current
passive detection strategy, the people at the camtynlevel should be empowered to
partner with the TB control objectives through adse knowledge of the growing
burden of the disease and the accessible potefdiatsire. As earlier stated, data on TB
burden from the States of Nigeria are not publisiredl Enugu state is not an exemption.
The TB data reposited with the various States’ stifdgs of health appear to be meant
only for generating national estimates and repdtris. argued that if information on the
magnitude of TB burden generated from DOTS ceraersed back to the people through
the existing community structures such as womentingseetc, detection rate of TB in
Nigeria will increase remarkably and the reporteé8l Gurden may approach the true
population figures. This argument is supported bgaent study which showed that the
average delay by patients in southern Nigeria (iaiclg Enugu state) before presenting to
DOTS centers was 3 months, and the main reasdhdqgroor use of DOTS facilities was
ignorance’
Furthermore, TB is linked to poverty and HIV/AIDResidents of Enugu state are
predominantly poor and the HIV prevalence in thaté&is the highest among the five
South-eastern States of Nigelfdt follows therefore, that the reported TB burderthe

State may contribute significantly to the natiofigiires, otherwise gross low detection of



the disease could be suspected. So, it becametempdo study the changing burden of
TB in the State in relation to the national burd&lso, in other to protect the vulnerable
population of the State from tuberculosis, as #ijgal in theStop TB Strategythe State’s

ministry of health would be encouraged to dissetinthe study results and also adapt

them for use in community partnership towards TBtau.



AIM AND OBJECTIVES
Aim
* To determine the trends in the prevalence, incideaad treatment outcome of
tuberculosis in Enugu state, South-eastern Nideosia 2000 to 2009

Specific objectives

To determine the trends of the reported annual ié®glence, TB incidence, and
new smear positive PTB in Enugu state of Nigeneer@ ten year period of 2000
to 2009

* To determine the treatment outcome of cohorts afdlent smear-positive TB in
Enugu state of Nigeria, within the same period.

* To compare trends of the reported TB prevalenceraident smear positive PTB
in Enugu state from 2004 to 2008, to the Nigeriatiamal trends over the same
period.

* To determine the possible factors militating agairs control in Enugu state and

proffer recommendations



LITERATURE REVIEW
Aetiology of TB
TB is caused by the infection with tubercle bacila generic name that incorporates an
expanding list oMycobacteriumspecies collectively callellycobacterium tuberculosis
complex Members of this group areMycobacterium tuberculosisM. bovis, M.
africanum, M. microtiM. canetti,M. caprae, and M. pinnipedi:*? They are generally
facultative intracellular (phagocytes) pathogensctvimay be related to their long period
of persistence in individuals with latent TBAlso, they are obligate aerobes therefore;
grow better in oxygen rich tissues such as thedumigich may explain why majority of
the disease involves the lungs. However, despéie tigh degree of DNA similarityy.
tuberculosisis the major cause of human tuberculddisviolecular typing of M.
tuberculosis compleamong TB patients in Nigeria showed that majooitythe disease
was caused bil. tuberculosidollowed byM. africanum,while M. boviscontributed the
least™*
History of TB
TB seams to have been a global public health pnolbée many centuries as shown by its
global afflictions and impactsDespite the lack of archaeological evidence, thesative
organism is hypothesized to have originated fronstEAfrica’ Nevertheless, the
identification of classical skeletal features o ttliseasé® and the amplification of.
tuberculosisDNA'® in Egyptian mummies are pointers to the possibleadtating impact
of the disease in ancient Africa.
The isolation of the tubercle bacillus in 1882 byblert Koch gave hope to the control of
an almost evasive disease. Furthermore, the dawelopof streptomycin, isoniazid, and

rifampicin in the mid 28 century introduced a new and effective regimetfeatment of



TB; prior to then, several treatment strategieswitconfirmed effectiveness such as rest
(in sanatorium), exercise, and pulmonary collapseegies, had been employed.

The only available vaccine for TB Bacille Calmette GuerigBCG). It is made of live
attenuatedM. bovis, and was first used in 192%.Incidentally the vaccine neither
prevents primary infection nor the reactivationatént pulmonary infection which makes
it useless for the much needed primary preventforBo™

Furthermore, the DOTS was introduced in Nigeria 18993 by the German
tuberculosis/leprosy Relief Agen¢¢LRA), and implementation was expanded to all
States of the Federation in 2084.

Transmission of TB

TB is a chronic infection with predilection for theiman lungs (pulmonary TB) but, it
can affect any other organ of body (extra-pulmorEsy.?° The causative organisms are
transmitted through the inhalation of airborne debmuclei generated from individuals
with the pulmonary diseagé Following the infection, any of these outcomes mesult
thus: the bacilli may be killed by the host immuwaystem; they may proliferate and cause
primary TB; they may be dormant and remain asymptanlatent infection); or they
may be reactivated after a period of lateffcl.is estimated that about 5-10% of persons
with latent infection will develop TB during thelifetime but the risk is higher among
children and the immunocompromised such as HIV/Afb&Iso, an average of 10-15
persons are estimated to contract the infectiorua@hnfrom one infectious pulmonary
TB case"’

A lot of host and environmental factors interactpi@dispose individuals to TB; the
independent risk factors identified in West Afrigaclude family history of TB,
household crowding, male seilV infection, smoking - the latter had a dose-msge

relationship with TB> and therefore should stimulate further studieselated study in



Gambia had also identified ethnicity as a riskdad¢tut explained that it could be due to
the underlying environmental and behavioural fatbFurthermore, a recent study from
Tanzania showed that though patients with prolondction of cough (two or more
weeks) had a higher likelihood of being diagnoséti WB when compared to those with
shorter duration of cough, the relationship wassighificant [OR = 1.6 (95% CI. 0.59,
4.49)]% In Nigeria, the inefficient health system is betid to be perpetuating the cycle
of disease-poverty-disease of majority of Nigefiaand this theory definitely applies to
TB.

Diagnosisof TB

TB can affect any organ of the body but the pulmgriEB especially the reactivated
latent infection is of most public health conceatéuse it is the majaource of tubercle
bacilli spread in the communitiédFurther reviews will therefore be restricted toBPT
Generally, the diagnosis of TB is based on “posséXposure, a typical disease history,
suggestive clinical findings, typical radiologicehanges and positive bacteriological

tests.*®

Sputum smear direct microscopy and conventionkd soedia culture are the
most widely used laboratory diagnostic method$ienglobal TB control. However, most
diagnoses of TB are based on the smear microsampgcid-fast bacilli (AFB). The
technique is fast, accessible, and specific bus itimited by its low and variable
sensitivity and the inability to detect drug reaist bacilli?’ Because of the progressive
improvement of the quality assurance programmessfoear microscopy, WHO has
redefined a new sputum smear-positive PTB as thgepce of single AFB in at least one
sputum smear examination from a TB suspétikewise, the number of smears required
for the diagnosis of PTB has been reduced to?hilthis decision considered the barriers

of accessing TB control services in resource petting including laboratory workload,

as well as the incremental diagnostic yield of Basesputum specimens; and hoped that



the new policy would enhance case detection thrangtroved “quality of service,
decreased time for diagnosis and initiation ofttremnt and decreased patients drop out
from the diagnostic pathway”.

The national tuberculosis programme in Nigeriaeiebin direct microscopy for diagnoses

of PTB (Fig. 1), and is yet to adopt the new WHdiqyoon new smear positive PTS.



Figure 1: A flow chart for the management of TBpects in Nigeri&®

Cough 2 weeks and more — collect 3 sputum specimens

Sputum AFB microscopy

+: - positive sputum result expressed in grades 1+, 2+ or 3+;
Sc: - means a scanty positive sputum result;
0: - a negative sputum result

A 4 A 4 A 4
AFB + +, + AFB+,0,0 AFBO,0,0
AFB+ +,0 AFBsc, 0,0 v
Broad spectrum
AFB+, +, sc antibiotics (except
Fluoroquinolones) for
A 4 7 days and review
Repeat 3 specimens after 2 weeks
I
v v v v
1 or more All negative No improvement Improved
positive
v
No TB
v
Medical v v
Officer to Repeat 3 specimens No TB
decide on
further
action
\ 4 A\ 4 v v
2 or more 1 positive All negative Medical
positive Officer to
decide on
further action
\ 4 \ 4
Yes TB No TB
\ 4 \ 4
Treatas TB < Refer to Medical Officer for
< further investigation
Key:
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Treatment of TB

BCG vaccination and chemoprophylaxis are unsatsfaclB control measures thereby
leaving anti-tubercular (anti-TB) chemotherapy fas only optiorf? The essential (first-
line) anti-TB drugs are isoniazid (H), rifampiciR)( pyrazinamide (Z), ethambutol (E),
and streptomycin (S).Their use in combinations (multi-drug therapy) a@gned at
achieving cure without relapse, preventing deatipeding transmission by depleting
infection source pool, and preventing the emergeaocel transmission of drug
resistancé&? The fixed-dose combinations (FDCs) have equivadéiitacy to separate-
tablet combination and are therefore preferred because of severansatyes such as
increased patient acceptance, discouragement ettseel ingestion of the drugs and
possible monotherapy, and prescription etr@ther strategies introduced to improve TB
treatment are the “patient kit” which ensures ttia full treatment for a patient is
available for the desired treatment duration; teiaridard regimen” which introduced a
standard (same) treatment for each patient regj@trgroup (category).

The standard therapies of TB are usually divided thphases, an initial intensive phase
followed be a continuation phase. For new patightsyegime (2HRZE/4HR) consists of
an intensive phase of rifampicin, isoniazid, pynamide, and ethambutol daily for 2
months, and a continuation phase of rifampicin @uwhiazid for a further 4 months,
preferably daily or 3 times per weeRhrice weekly regime through out the course of the
treatment is an acceptable alternative in non Hi&+plent areas provided that treatment
is directly observed.This therefore implies that Nigeria with an HIV[$ prevalence
rate of 3.1% as at 2007,is not eligible to use this alternative regimertRermore, in
settings with proven or unknown isoniazid resistalevel, HRE instead of HR should be
used at the continuation phase. The isoniazidteegle status (new cases) of Nigeria is

assumed to be low. This is supported by a very Issaahple study from Jos, northern
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Nigeria which did not identify isoniazid resistaniceboth new and follow-up casé&s.
Nevertheless, this report contrasts an earlier eauaklly small sample study from a
similar region which reported an isoniazid resistanf 6.6% among new casgs.
The DOTS in Nigeria uses 2HRZE/4HR or 2HRZE/6HEimexs for category 1 (new
cases) — 6HE is self administered while 4HR thersipguld be observed daffy.For
retreatment cases (category 2), the 2SRHZE/1RHZ#BR used® The current WHO
guideline recommends that all re-treatment casekergo specimen culture and drug
sensitivity testing (DST) for at least isoniazidlaifampicin before treatment if the Rapid
molecular-based DST is available; otherwise stah@snpirical treatment (category 2)
should be commenced and modified with the resulthef conventional culture when
available> The recommendation is in response to the repdttesBlobal Project on Anti-
tuberculosis Drug Resistance Surveillameeich showed a high global mean multi-drug
resistance (MDR) of 15.3% [95% CI: 9.6-21.1] forewously treated cases when
compared to 2.9% [95% CI: 2.2-3.6] among new cad5&ar the African region, the
report showed a mean MDR of 1.5% [95% CI: 1.0-Bo@jnew cases, and 5.8% [95% CI:
3.9-7.7] for previously treated casésThis apparent low level of MDR-TB gives hope to
the control of TB in this continent where povertyinger and HIV are endemic.
However, the current workers’ manual used in Nmesuggests that the WHO
recommendation is only observed after treatmeatgits at the category 2 level:
“for patients who remain positive after categorg@ntinue RHE medication,
inform the Local government TB supervisor (LGTBLd)State TB control
officer (STBLCO), and refer to medical officer fgputum culture, sensitivity
test and appropriate treatmeit”
MDR-TB in Nigeria is apparently low - the estimdte 2007 was 1.8% for new cases

and 9.4% for retreatment cadeslso, the study in Jos, reported an MDR of 4% agnon
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new cases and 18% among the follow-up c&seshile another study from a referral
center in Ibadan, South-western Nigeria showed &RMf 53.6% among new patients
though over half of the cases were from the amtowviral clinic of the hospital® The
obvious disparity between the two studies callsafavell designed nationwide survey to
determine the true picture of anti-TB drug resis&an

On the other hand, a study in Enugu, Nigeria anagnic TB patients referred by the
national TB programme for category 2 related pnotslgfailure, relapse, and returning
defaulter with smear positive result), showed an RALB of 72%, and poly-drug
resistance of 25.6% while one patient each showeditsvity to all drugs and isoniazid
mono-resistance respectivéfyThe study however has questionable internal vglidi
because 33% of the study participants were exclérded analysis for various reasoffs.
Global burden of TB °

According to the WHO estimates for 200l incident cases of TB was 9.27 million as
against 9.24 million in 2006, and 6.6 million in9® Most of the cases were from Asia
(55%) and Africa (31%) while the least estimate irasn the Americas (3%). Fifteen
percent of the 9.27 million incident TB cases weceinfected with HIV and Africa
contributed 79% of them. The high burden of TB isiddand Africa is reflected on the
WHO list of high TB burden countries which was tedpby five countries from these
regions.

The estimated prevalent cases decreased from 1iBi@nni210 per 100 000 population)
in 2006, to 13.7 million (206 per 100 000 populaji;m 2007. Also, the estimated deaths
from TB was 1.3 million among HIV-negative new TBses (20 per 100 000 population)
and 456 000 among new TB cases who were HIV-pesitihalf a million TB cases were
estimated to be MDR-TB in 2007; and by the end @& 55 countries had reported

extensively drug resistance TB (XDR-TB).
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The case detection rate for new smear-positivescse2007 was 63% which was still
lower than the DOTS target of 70%.

National burden of TB

In year 2007, Nigeria ranked fourth in the worldddirst in Africa with respect to the
WHO estimated number of TB casebInfortunately, a 2008 report estimated the total
TB cases in Nigeria as 922,575, and was ranKe@ahind India and China) on the list of
high-burden countrie¥. Furthermore, as at 2007, the WHO estimated thgef¥ had
460,000 cases of all forms of TB, a TB prevalent&21/100,000 population, 195,000
new smear positive cases, incidence rate (all rase<311/100,000 per year, and
incidence rate (new smear positive) of 131/100,080year’. Further estimates include
the prevalence of all forms of TB in HIV of 42/1000, and a death rate of 93/100,000
population per year (138,000 deaths/y&ar).

However, the most recent national TB reffbshowed that since 2002 when nation-wide
expansion of DOTS started, only 455,552 of TB fatms) have been registered; out of
which 92.2% were new cases and 7.8% were retreairasas. In 2008, a total of 90,311
TB cases (92% new cases, 8% retreatment cases)regstered; notably, the sputum
smear positive (ss+) cases contributed only 51%h@iew cases. The reported new ss+
PTB cases represented only 30.5% of the estimatded 33+ for the year but, nearly
doubled the detection rate of 16 % in 2002. Thec&Bes per State of the Federation for
the same year, ranges from 721 cases in Ekiti@®49¢ases in Lagos. The South-eastern

zone to which Enugu state belongs, contributedehst (9%) cases (Fig. 2).
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Figure 2: Annual TB cases by zones of Nigeria feary200&°
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National TB control programme of Nigeria®

The national TB control activities in Nigeria areocdinated by th&lational tuberculosis
and leprosy control programm@TBLCP) which was launched in February 1991 under
the department of Public health in the Federal shipiof health (FMOH). Its basic
disease control strategy is the provision of fresvises to all patients identified with TB
and its operations are guided by DOTS strategid<Sai©P TB Partnershimitiatives.
NTBLCP is structured along the three tiers of Nigergovernment thus the Federal,
State, and Local government areas (LGAs). Eachl lgrevides technical and
management support to the one directly below itif@mtance, the Federal (National)
programme supports the States’ TB control prograntrughermore, the Federal level is
also in charge of policy development, tertiary @atticare, mobilization and development
of human and material resource. The States’ TB raragies are responsible for
coordinating TB control activities within the Stateind provision of secondary patients’
care. The operational level of the national TB oanprogramme is the LGAs and it is
based on the principles of Primary health care (PACleast 2 health centers in each of

the 774 LGAs in Nigeria have fully functional DOE8rvices.
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NTBLCP re-defined its strategies in 2006 and dgwetbthe following specific targets to

be achieved by this year - 2010:

to detect 70% of the estimated smear positive TB

» to successfully treat at least 85% of all detediBdcases

* to ensure a minimum of 80% implementation ratehef programme’s activities
by strengthening the technical and managerial dpaicthe NTBLCP

» to promote behavioural change in the community ab&usuch that 70% of adult

population become aware of TB, its prevention, #unedavailable free treatment as

well as motivate the at risk groups to seek for edrate care

* To reduce the incidence of TB among HIV patient25%o
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METHODS
Study setting
The Federal Republic of Nigeria is made up of 3¢t and these States are grouped into
6 geo-political zones (Fig. 3). The States arehfurdivided into smaller administrative
units called LGAs and there is a total of 774 LGAghe country. Nigeria is the most
populous nation in Africa with a projected popuwatiof 149,229,090 million and
population growth rate of 2.0% for year 2089.
Enugu state is one of the five States in the Seastern zone of the country and it has an
approximate land mass of 8,727.1 square kilomé¢Figs 3)>° The State capital is Enugu
which is about 5 hours drive from Abuja the capdélNigeria. The population of the
State during the 2006 census was 3,257,298 mitfidmpwever, with an estimated
population growth rate of 2.28% the mid year population for 2010 would be 3,569,67
About 95% of the State’s population are ethnic Byaad most of the existing 17 LGAs
(Fig. 4) are rural with majority of the working palption being farmers and petty traders
28 There is high fertility rate of 5.6, and the aygdamily size is large with a range of 8
to 12 persons per househéfdThe life expectancy at birth is 51 years while dnede
death rate is 18 per 1000 populatfdn.
The health care services in the State are deliveyedrivate and government (public)
health facilities. The latter includes the PHC liies which are the responsibility of the
LGAs, and the secondary care facilities which aemaged by the State government. The
government health care delivery services were ragegoor to fair by participants in a
community survey® The private for-profit hospitals are mostly usadthbe community,
while the PHC facilities which are the operatiosities of the DOTS are the least

patronized® Furthermore, the accessible recent National Hintisel survey showed
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that Enugu state had an HIV/AIDS prevalence of 6\Ptch was the highest in South-
eastern zone of the countf.
The State has DOTS services in all the 17 LGA%efState with a total of 95 functional

DOTS and 30 microscopy centr&s.
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Figure 3: Map of Federal Republic of Nigéfia

Study design

The study was a retrospective and quantitativearebeof unpublished secondary data
from the TB control programme of the Ministry ofatia, Enugu state, Nigeria. The data
source was the annual registration for TB fromtladd DOTS centers in the State. All
available data on the number of TB cases of aligmies registered annually (cohorts),
the treatment outcome for the cohorts of new ssexahe HIV prevalence per cohort of
TB cases, as well as the age and sex distributioncadent ss+ cohorts for the period

2000 to 2009, were included in the study.
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Supplementary data for the national TB prevalemzereew ss+ PTB for 2004-2008 were
retrieved from the WHO online global TB datatidsend the 2008 annual report of the
NTBLCP? Because DOTS became nationwide in 2004, retriefalational data was
restricted to 2004. The 2009 data for the natidigalvas not available.

Microsoft Excel2003 computer software was used for data analifasa presentation
was basically descriptive using tables and chaitsvever, Epi Info software version
3.5.1 was used where applicable for inferentialisttes at 95% confidence level and
results were expressed using odd ratios (OR) awdlu®es. A P-value of less than 0.05
was considered statistically significant.

Possible impediments to TB control in Enugu stagrewidentified through in-depth
search for related literatures from the State amgileg areas in Nigeria using the
following online search engine&frican journal online Google scholarand PubMed
The e-library of the University of Bergen, aRdNARI were used to download non-free

articles.

60 Kilometers

Aaind
L \)

Figure 4: Map of Enugu state, South-eastern Nideria

19



Main definitions
The definitions for different categories of TB gatis and the treatment outcome by the

national TB control of Nigeria are listed below bles 1 and 2):

Table 1: Definitions for registered sputum smeasiidee TB patients in Nigeri&®

Category Definition

A patient who has never had treatment for TB or Wwase taken anti-TB
New case
drug for less than 4 weeks.

o

A TB patient who previously received treatment aras$ declared cure

Relapse or completed a full course of treatmertd has once again developed

sputum smear-positive TB

Treatment | A smear positive patient who while on treatmentagrad, or became
failure smear positive agaiiive months or lateafter starting treatment

~—+

A TB patient who completed at least four weeks afeQory 1 treatmer
Treatment . i )

and returned smear positive after at least 8 weékimterruption of
after default
treatment

A TB patient already registered for treatment ire wGA/State who ig

Transfer in _
transferred to another LGA/State where s/he comfirireatment.

All cases that do not fit the above definitionsisTgroup includes:
* Chronic cases — patients who remains smear poséfter
completing re-treatment regimen(cat 2)
* A patient treated for TB outside the DOTS for mtran four
Other weeks and is smear-positive.
* A patient diagnose as sputum smear negative TB afteire of
successful treatment
* A patient who previously received treatment butcouate of

treatment is un-known and now smear positive.
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Table 2: Recording treatment outcome in smear-pesiB patients®

A patient who was smear-positive at diagnosis, edrapleted 6 or 8
Cured months of treatment and who is smear-negativeea¢itid of & or 7"

month of treatment and on at least one previouasico.

Any patient who was smear-positive at diagnosiswand completed

Treatment | yreatment but in whom smear examination resultsiat@vailable at the
completed
end of treatment.

Treatment Any patient who remains or becomes smear posityagnaat the end of

failure fifth month or later during chemotherapy

Treatment | the sum of patients cured and those who have cdéetpleeatment
success

Any patient who dies for any reason during the sewf his/her

Died: chemotherapy.

Any patient whose treatment was interrupted foo@secutive weeks or

Defaulter: more after the date of the last attendance

A patient who has been transferred to anotherrreat centre in another
State and whose treatment result is not known.
Transferred | Note: ‘transferred out’ is not allowed within thanse State: rather the

out?
patient can be referred to another LGA and higrmeat outcome

obtained during the quarterly review meeting

®The LGTBLS should obtain the outcome of every pdtiéncluding those that were
referred to another health facility if possible.

For the purpose of this study, a cohort means apgaf TB patient diagnosed and

registered for a specified one year pefidd.
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RESULTS

Gender and sex distribution of new ss+ PTB in Enugu state, 2005-2009

The modal age group for new ss+ PTB cases in Estaga was 25-34 years, followed by

35-44 years while 0-14 years contributed the |€Bable 3). In general, the total number
of male cases registered for the five year periaab Wigher than that of females.

Nevertheless, below 15 years of age, the numb&rnoéle cases was consistently higher
than that of males through out the period. For 1824 year age group, the sex
distribution pattern across the years was not stersi but the total number of female

cases was still higher than that of males (Tablei@, 4). For the remaining age groups,
males contributed more cases per year than fenexiespt in 2009 when the male to

female ratio was equal to a unity for the 55-64ryage group. Details of the sex and age

distribution of new ss+ PTB cases in Enugu for 20089 are shown in table 3.

Figure 4: Sex and age groups of new ss+ PTB in &stage, 2005-2009
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Table 3: Sex and age group distribution of newH3-ases in Enugu state from 2005-2009

v Sex (M=male, Age group (years) Sub-total | Total new ss+
ear F=female) (%) B
= 0-14 | 1524 | 2534 | 3544 4554 5564 651
M 0 52 131 90 87 43 34 | 437 (58.9)
2005 745
F 4 72 104 53 32 31 12| 308 (41.3)
M 0 65 131 83 71 31 29 | 410 (56.9)
2006 722
F 8 74 107 65 33 20 5 312 (43.2)
M 4 62 110 88 78 54 30 | 426 (57.0)
2007 748
F 5 58 94 67 55 31 12 | 322 (43.0)
M 5 56 151 114 113 58 35| 532 (55.1)
2008 965
F 8 65 141 69 79 46 25 | 433 (44.9)
M 8 69 130 109 81 57 24 | 478 (53.0)
2009 902
F 13 64 117 77 78 57 18| 424 (47.0)
Total 55 637 1216 815 707 428 224
(%)" All sexes (1.4) | (15.6) | (29.8) | (20.0) | (17.3) | (10.5) | (5.5) 4082 4082 (100.0)

€c

" — denominator = total new ss+ TB for the corresjimngear
— denominator = sum total of ss+ TB for 2005-2009




Trendsof TB casefinding in Enugu State, 2000-2009

The reported annual number of all TB cases incepsagressively from 914 cases in the
year 2000 to 1684 in 2009 except in 2001 and 200dnwit (for each year) was less than
that of the preceding year (Table 4). From 2002Q69, all cases of TB increased at a
mean rate of 7.4% per annum (median 5.2%); the &asual increase of 1.2% occurred
from 2004 to 2005 while the highest (16.1%) waregal from 2007 to 2008.

The annual number of new ss+ PTB cases reported theeperiod was consistently
above 500 (Fig. 5). The least (583) and highesb)®&imber of cases were reported in
2001 and 2008 respectively (Table 4). Unlike thtgpa of all TB cases which generally
showed a raising trend, except the declines in 20@l 2004, that of the new ss+ PTB
cases appeared to follow an uneven wave-like pattasne or two consecutive years of
increased detection were followed by year(s) ofideg detection of new ss+ PTB (Fig.
6). The highest annual increase (29%) for new 38 Was observed from 2007 to 2008.
There were increased reports for all TB and smeaPTB cases in 2009 while registered
new ss+ PTB cases showed a decline (Figs. 5, 6)h®ather hand, the proportion of ss+
among the new PTB cases showed a consistent dodrnvard from 76% in 2005 to
63% in 2009 (Fig. 7). Similar pattern also applied¢he proportion of new ss+ of all TB
cases (Fig. 7).

After 2004, the number of reported extra-pulmonBBycases increased markedly (Table
4). The median number of extra-pulmonary TB castsalied over the five year period of
2000-2004 was 36 while that for 2005-2009 was W80ch represents a 4 fold rise.

The annual number of relapsed cases fluctuatedaeamarrow range of 28-63 over the
period with a median of 43 cases (Table 4). Likewithe median number of treatment
failure cases was 8 (range: 4-17). The lowestrreat failure was reported in 2009 while

the highest was in 2006.
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Table 4: Trends of TB case findings in Enugu stz090-2009

New PTB Other PTB

Year _ _ Extra-pulmonary| All TB/ HIV

New ss+ | Smear negative Relapsed | Failure Return after Others (%) cases (%)*

(%) (%) (%) (%) default (%)
2000 | 626 (68.5) 187 (20.5) 42 (4.6) 16 (1.8) 16 (1.8) (00) 27 (3.0) 914 -
2001 | 583 (67.2) 172 (19.8) 44 (5.1) 9 (1.0 25 (2.8) O) 34 (3.9) 867 -
2002 | 675 (62.9) 248 (23.1) 62 (5.8) 7 (0.7 43 (4.0) oMY 38 (3.5) 1073 -
2003 | 769 (63.5) 285 (23.5) 60 (5.0) 7 (0.6 45 (3.7) oMY 46 (3.8) 1212 -
2004 | 765 (64.5) 321 (27.0) 28 (2.4) 7 (0.6 25 (2.1) O) 36 (3.0) 1187 -
2005 | 745 (62.0) 235 (19.6) 34 (2.8) 11 (0.9) 36 (3.0) (00) 126 (10.5) 1201 -
2006 | 722 (57.6) 289 (23.1) 63 (5.0) 17 (1.4) 57 (4.6) (00) 150 (12.0) 1253 -
2007 | 748 (54.2) 342 (24.8) 52 (3.8) 10 (0.8) 38 (2.8) (3.%) 177 (12.8) 1380 -
2008 | 965 (60.2)| 415 (25.9) 382.4) 5(0.3 21 (1.3) (23_%) 122 (7.6) 1602 | 411 (32.5
2009 | 902 (53.6) 515 (30.6) 39 (2.3) 4(0.2 16 (1.0) 0] 164 (9.8) 1684| 414 (36.2

*The denominator was the total number of all TBesatested for HIV (1264 in 2008; 1144 in 2009)

- no data available



Figure 5: Trends of PTB detection in Enugu state
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Figure 6: Annual cumulative change in TB case d&teén Enugu state
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Figure 7: Trends of PTB detection in Enugu sta@®022009
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TB/HIV co-infection in Enugu state, 2008-2009

The mean prevalence of HIV for all TB cases and ssw PTB were 34.4% and 30.7%
respectively. Sixty eight percent of all TB casesrevscreened for HIV in 2009 which
was significantly lower than the 79% screened i08(P<0.001, OR = 0.57 (95% CI:
0.48, 0.67)]. A similar significant difference wabserved for new ss+ PTB cases (Table
5). Though the prevalence of HIV among all TB caaed new ss+ PTB cases were
higher in 2009, the values were not significantiffedent from those of the preceding
year. Details of the available records on HIV soneg and co-infection among TB cases

in Enugu state are shown in table 5.
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Table 5: HIV/TB co-infection in Enugu state, 200802

Parameters Year 2008 (%9)  Year 2009 (%) p-valye @3%0(Cl)
All TB cases
tosted for Wiy | 1264 (78.9) 1144 (67.9) <0.001 | 0.57 (0.48-0.67
New ss+ tested
848 (87.9) 749 (83.0) 0.003 0.68 (0.52-0.88
for HIV
Total HIVive all | 11 (35 5 414 (36.25 0.059 | 1.18(0.99-1.40
TB cases
HIVive fornew | 558 5 49 232 (31.0Y 0.812 | 1.03(0.82-1.28

SS+ cases

a
b
c
d

— denominator = all TB cases reported (table 4)

— denominator = new ss+ cases reported (table 4)
— denominator = all TB cases tested for HIV

— denominator = new ss+ cases tested for HIV

Treatment outcomefor new ss+ PTB in Enugu State, 2000-2008

The summary of treatment outcomes (in percentjiiemew ss+ PTB cohorts registered

at the DOTS centers in Enugu from 2000 to 2008himm in table 6. The treatment

success rate ranges from 78% in 2006 (and 2008%%®in 2001 with a median of 82%.

Also, the median cure rate was 65% (range: 578@h treatment success and cure rate

showed remarkable increase in 2008 compared toahms of the preceding year. The

difference between the treatment success rate amdrate, which represents treatment

completed, showed a near consistent downward frend2001 to 2008 (Fig. 8).
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Table 6: Treatment outcome (percent) of new ss+ a48s in Enugu state

[

Year Treatment Cured | Failure | Died | Defaulted | Transferred ou
success % % % % % %
2000 84 68 2 5 7 3
2001 85 57 2 4 7 3
2002 83 58 0 6 8 3
2003 83 60 0.6 5 9 3
2004 82 66 1 6 9 1
2005 80 63 0.9 5 12 2
2006 78 65 1 7 10 3
2007 78 65 8 1 9 3
2008 82 72 5 0.8 11 2

Figures 8: Trend of “Treatment completed” for nes# £TB cohorts in Enugu state
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The trends of the proportion of new ss+ PTB cas$ed tlied, defaulted, or failed
treatment are shown in figure 9. Generally, bo#atinent failure rates and death rates
were consistently below 10% of the registered newRTB cases through out the period.
From year 2006 to 2007, the death rates reducedrkatly while the failure rates
increased by a similar margin; but in 2008, bothapeeters declined with varied
magnitudes.

On the other hand, the trend of default rates amwiprts of new ss+ PTB cases
appeared to be in the upwards direction with oocedideclines (Fig. 9). The median
default rate was 9% (range 7-12). The highest diefate of 12% was recorded in 2005;

incidentally, reduction in both failure and deadltess also occurred in the same year.

Fig. 9: Trends of unfavourable treatment outcommenéw ss+ PTB cases in Enugu state
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Comparison of the National and Enugu state trends of TB, 2004-2008

From 2004 when DOTS services became nationwideigerd, the percentage of all TB

cases reported from Enugu state varied from 1.60%007 to 1.97% in 2004 with a

median of 1.77% (Table 7). Likewise, the mediancpstage of new ss+ PTB cases
reported from Enugu state was 2.10%; the lowestevél.70%) was in 2007 while the

highest (2.27%). was in 2004. The percentages tf bew ss+ PTB and all TB cases
reported from Enugu increased in 2008 despite tlogrpssive decline recorded from

2005 to 2007 (Fig. 10). In all, a TB case reportedEnugu state in 2008, was

significantly more likely to be a new ss+ PTB whmmpared to a national case report [P
<0.001, OR =1.46 (95% CI: 1.32, 1.61)]. Likewits,the whole period of 2004-2008, a
TB case reported in Enugu state was also moreylikelbe a new ss+ PTB when

compared to the whole nation [P < 0.001, OR = {9836 CI: 1.26, 1.40)].

Table 7: Percentages of reported National TB ¢l mew ss+) from Enugu state

All TB New ss+ PTB
Year
Nigeria Enugu state Nigeria Enugu state
2004 60,290 1,187 (1.97) 33,755 765 (2.27
2005 66,848 1,201 (1.80) 35,048 745 (2.13
2006 74,225 1,253 (1.69) 39,903 722 (1.81
2007 86,241 1,380 (1.60) 44,016 748 (1.70
2008 90,311 1,602 (1.77) 46,026 965 (2.10
Total (2004-08) 377,915 6,623 (1.75) 198,748 39499)
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Figure 10: Percentages of the National TB casextegbfrom Enugu state
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Possible impedimentsto TB control in Enugu state

The possible impediments to TB control in Enuguests# Nigeria are presented under
common themes thus: Community related, Health sysétated, and Government related
impediments.

Community related impediments

lgnorance and health seeking behaviour for PBrticipants (TB cases) in a study from

Southern Nigerid,had identified ignorance as the major reason whysiispects do not
report to DOTS centers in the region. With the digwaent of prolonged cough, most
people in the community would first seek for caienf a drug store and if the symptom
persists, other forms of health care would be cbedisingly or in combinations. This
health seeking pattern was evident in the studyreviomly 1.8% of the respondents
presented straight to DOTS clinics without priorecevhile 48% were first treated at drug
stores’ It has been found that even among patients di@gho$ TB, some received
treatment at drug stores or private health faegitand these forms of care have been

shown to contribute majorly to treatment failuresl MDR-TB among TB patient$.
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Also, poor knowledge of the actual cause and tréssan of TB may affect the disease
control in the State. This may be supported byrépert that TB patients who presented
within four weeks of symptoms were more likely tookv about the aetiology and mode
of transmission of the disease unlike those wheered after 12 weeks of symptoms

where over 90% were totally unaware of the diséase.

Belief and attitude of the community to TBr Igbo communities generally, it is widely
held that TB is caused through witchcraft wherebyeaemy poisons the food or drinks
of another person. This belief may explain the theahre seeking from herbalist and
traditional healers after failure of treatment fréme drug storeSHealth seeking is often
determined by people’s belief and perception ofdlsease, treatment experiences, and
cost-benefit of the treatment among other consiiters®*® The perceived poor attitude
of health staff and low rating of the governmenitic) health facilities;?® within which
DOTS is currently delivered in the study area ssggleat DOTS centers may only be
recommended when other ‘friendly’ alternative healire fail.

A house-hold survey in South-eastern Nigeria (iditly Enugu staté) showed that TB
was ranked lowest among the 10 endemic tropicaladss, in terms of perception of the
seriousness of disease occurrence and effectsfildiag is unfortunate for TB control
in Enugu state because the compliance of a comynuaaoitany disease eradication
programme may not be effective when the diseasaeised as a low-priority health
problem?®

Other community related factor§here are other factors that may be working againes

TB control in the study area. Household over-crogdiwhich has been identified as an
independent predisposing factor for TB control iredVAfrica?® is rampant in Enugu

where the house hold size in the community ranges 8 to 12%°
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Also, TB has strong association with HIV infectfoand the prevalence of the latter in
Enugu is the highest in South-eastern Nig&tiahis is evident from the first part of this
study’s results where the available two year dataB/HIV co-infection showed a HIV
prevalence of over 30%.

Health system related impediments

TB treatment by private for-profit health faciléleCommunities in Enugu state had
scored the government health facilities so loweinms of performance, and majority of
the people would rather present to private heatilifies when sick® Unfortunately,
DOTS services in the State are delivered throughptiblic health facilities because the
private public mix (PPM) strategized by the NatiofB control programmé’ is yet to
evolve in the State. The PPM strategy might hawanlikeveloped because of the known
fact that treatment of TB using orthodox medicatioras rampant outside DOTS services
especially in private hospitals, as well as goveennhospitals (not supported by national
TB programme), and drug stor€sTB management in these facilities was found to be
grossly inadequate due to the use of un-approved degimes, and lack of treatment
supervision including direct observation of thergf®OT)* A study of 340 private
medical practitioners in Enugu state showed th& &r5% and 2.6% of them used the
recommended anti-TB drug regimes and dosages itesggc while none of them
observed the recommended treatment duration fdn dagg; also, patients’ follow-up
and mechanism for tracing defaulters were largeip-existent® Another study of
private medical practitioners during their annuational meeting noted that 90% of the
respondents were involved in TB treatment (new r@tctatment cases) but only 20% of
this group adhered to the approved guidelines. miaore disturbing to note that 85 and 45
different TB treatment regimens were used by tlspaoadents for new and retreatment

cases respectivefy.
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Accessibility of DOTS servicedAs at 2008, the State had 95 DOTS and 30 micmsco

centers’ serving the whole 17 local government of the Statel over 3 million
population spread over 8,727.1 square kilometrd®ough the DOTS services are
basically free, the obvious inadequate serviceetaitbspecially the microscopy centers,
raise an accessibility concern because of the Iplessnancial and physical difficulties of
accessing the services. The very low number of os@opy centers may have a
relationship with the obvious disparity between theatment success and cure rates
observed in the State (Table 6). Though a hospitsled study from South-southern
Nigeria had identified male sex as the only indeleen risk factor for TB treatment
default™ the inaccessibility of DOTS services was not stddand therefore remains a
potential impediment.

TB case mismanagement in DOTS centdPeor history taking and the resultant

misclassification of patients’ category, drug undesing, and lack of DOT were
identified in DOTS centers in Southern NigefiaThese had not only contributed to
treatment failure and development of MDR-TB but énathe potential to erode the
fledging community’s trust and confidence in the TEservices thereby encouraging the
already favoured alternative treatment options.

The existence of two regimes for the continuatidrage treatment of category 1 TB
cases, where 6HE is self-administered and 4HR #@gDOT?® may encourage default
from treatment and MDR-TB among the 6HE group.

Government related impediments

Though government financial commitment to TB cohimdNigeria has steadily increased
over the years, majority of the funding still cofinem global funds, grants and loahs.
Nevertheless, a lot of funding gaps still existshvm DOTS mainly the laboratory

supplies and equipmehand the government at all levels should work talsdilling the
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gaps. The 2008 annual TB report of Nigeria subtlied an effect of inadequate funding
on the Enugu state TB control programme thus “...stiage TB/HIV working group was
able to identify gaps that exist in the TB & Leprgsogram , the shortage of funds have
however hindered the sittings of the committée.”

Finally, it was recently observed that TB drug virmesing activities in Nigeria did not
reflect the good warehouse practice and this stilbmapperformance has the potential of
severely compromising TB supplies if they recomnatiah of the study group were not
implemented? The stock out of anti-TB drugs which was noted 200Nigeria® might

have been related to the poor warehouse practices.
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DISCUSSION
Trend of TB in Enugu state of Nigeria
The sex and age patterns of new ss+ PTB foundisnstindy are consistent with the
known epidemiology of the disea$€>* The age distribution in the study is very similar
to the national report of 2008 with 25-34 yearsttas modal age group. The study’s
findings are in line with the belief that TB is sehse of adults and that the burden of the
disease lies more with the male SéMale to female ratio among new ss+ PTB cases
may be associated with the HIV prevalence in theegd population and it has been
shown that more female than male cases of TB atectel in countries with HIV
prevalence of above 19devertheless, considering the HIV prevalence énstudy area,
it is obvious that Enugu State of Nigeria is a d#on from that general assertion.
Furthermore, the TB burden in the State was cardisthigher in females than males for
0-14 year age group (male/female < 1). This setlepatwithin that age group was not
obvious in the national repéttbut, it is consistent with the current global paitof the
diseasé. Currently, there are no clear explanations for hifgher notification of TB in
males than femalésthe confusion must have been compounded by therds female
TB case preponderance within the 0-14 year agegogrou
The number of all TB cases reported annually indenstate showed a raising trend but
the proportion of new ss+ PTB cases has been degl{frig. 7). Though these trends
were also observed in the national regdft.it should however stimulate further research
especially as regards the quality of the microscapnters within the DOTS services of
the State and Nigeria. The prevalence of HIV inlecamong TB cases in this study was
over 30% (Table 5); therefore HIV/TB co-infectioranc also explain the declining
proportion of new ss+ PTB because TB patients whdH\V- positive are more likely to

be sputum smear negatite.
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The 4-fold increase in the detection of extra-putary TB cases which started in 2005 is
very remarkable. It is unlikely that the prevaleméehis category of TB increased in the
State rather, the notification might have been easj@ed from that year by the TB
programme — key informant interview of State prognee officers would have helped to
clarify this assumption.

The proportion of registered TB patients that wiaikire or relapse cases declined from
2006 (Table 4). This trend may suggest an improVBdmanagement at the DOTS
centres which may be consistent with the reportBdpiogramme’s operational changes
that followed the MDR-TB study in Enugdfi. These operational changes include the
creation of awareness among national TB programensopnel on the mechanism of TB
drug resistance and its prevention, the introdactd “dosage-friendly” FDC anti-TB
packs, addition of the regimens 2RHEZ/4RH for catgg treatment® However, it is
equally likely that the number of the patients ségjied, did not represent the true picture
of these categories of patients in the communitting that health seeking behaviour is
related to treatment experience by patients andhaamty among other determinants, it
is likely that patients who relapsed or failed tne@nt may loose confidence in the DOTS
services and seek alternative care from other ecto

Records of HIV/TB co-infection within the Enugu t&d B programme apparently started
in 2008 as suggested by the available data (Tgbl€he percentage of all TB cases that
tested positive to HIV was 32.5% and 36.2% for 2808 2009 respectively. Despite the
possible effect of non-response (those not scrgamieidh was higher in 2009, the figures
should be considered as high. It is far higher td&% which was the WHO estimate for
Nigeria in 2007 and the 26.8% reported from a D@IHA supported community
hospital from a neighbouring Imo st&t&€. Just like the HIV prevalence in the general

population, available data (unpublished) showed th@ prevalence of HIV among TB
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cases in Enugu state was also the highest in Sxadiern Nigeria However, another
serious concern is that the proportion of TB cdaficases and new ss+) tested for HIV
reduced significantly in 2009 when compared togreceding year (Table 5). Likewise,
over 30% of all TB cases registered in 2009 wetesaeened for HIV despite the proven
association and the need to initiate anti-retrévitanagement for co-infected patiefits.
Considering the high prevalence of HIV among thd& cases screened, the likely
scenario is that about 30% of those not screenaddawme HIV-positive which implies
that their TB treatment were not holistic sinceytligd not benefit from anti-retroviral
treatment. The high proportion of TB cases thatemeot screened for HIV, calls to
guestion the quality of HIV counselling and testiitCT) offered to TB patients in the
State. However, if we assume an optimal HCT thieeret may be the need for a change
of counselling and testing strategy because ibleas shown that refusal of certain option
of HCT is not unusual among TB patierts® The best strategy will be the “diagnostic
HIV testing” which implies routine testing of allBI cases as recommended by the
WHO*° However, to address the issue of patients’ conskat“Provider initiated HIV
counselling and testing (PIHCT) with opt-out optiof®’ which is currently used in
antenatal services in Nigeria, will also be a mefiective alternative to the “opt-in”
option practised by State TB control progranffhén the “opt-out” option, every TB
patient receives pre-test information followed bl Hesting which s/he is free to reject
but in “opt-in”, after the pre-test information,ettpatient must express consent before
HIV testing is provided. It is believed that thdroduction of the “opt-out” option to
disease screening programme in Nigeria will proviterequired “prompting” necessary
to overcome the inertia and fear that may delaypmvent the screening of at-risk

individuals>®™°
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Treatment outcomes of TB in Enugu state

Though the State’s median treatment success ra&@2%ffalls short of the national target
of 85%, it is still higher than the national valwé 78%° which suggests good
performance by the States TB programme. Howeveatrtrent success rate for years
2000-2003 were consistently higher than those 6828008 and similar picture was also
observed with the treatment default rate (TablewB)ch may imply a reduction in
patients’ compliance in the recent years. The mema$or the disparity should be explored
by the State TB programme so as to improve theadeseontrol. On the other hand, the
disparity between treatment success rate and the @ie may suggest inadequate
laboratory support which appeared to have imprane2l008 when the lowest disparity
(10%) was recorded. It is recommended that 1 mooqg center should serve 100,000
population® Assuming that the State’s 2006 census figure 2683298 million and the
2010 estimate of 3,564,679 were correct, then Ensigte should have at least 37
microscopy centers. However, it is widely held ttizt the 2006 census figure for the
South-eastern zone of Nigeria was a gross andetatd under-representation of the true
population of the Igbo speaking States for sewa@tons including the attempt to reduce
the significance of their agitation for equitablstdbution of the number of States among
the zones of the country by creation of more Stétesr South-eastern zone. It is
therefore very likely that the true population ofugu state is far higher than the current
estimates and would require a lot more microscayers.

Treatment of TB in Nigeria is standardized for egetiient category. Therefore, since
under dosing and risk of monotherapy must have b@emmized by the introduction of
FDC drugs, it is possible that misclassificatiorcafegory 2 patients as category 1 in the
DOTS services as noted in Southern Nig&timay be the major contributing factor to

treatment failures in Enugu state. It takes regkeagutum microscopy at specified
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treatment interval (annex 1) to declare a TB casa &reatment failure and during this
“waiting period”, s/he is a risk to the communifjherefore, proper patient categorization
should be viewed as important as quality contrahafroscopy centers and a mechanism
for the routine monitoring of the performance of m&alth staff should be developed and
enforced.

Impedimentsto TB control in Enugu state

Ignorance has been identified as the major reasgn ™8 suspects in Southern Nigeria
do not present to DOTS centér§hough the referred study did not define the dioecof
ignorance but it could be derived from the contxthe study’s discussion that it meant
the ignorance as regards the existence of, antinesa capability of DOTS centers. This
assumption is based on the fact that TB is nohdbethe Igbo population of Nigeria and
the disease is described by various names in diffedialects of igbo language e-g.
“ukwara nta”; however, the general belief aboutdisease’s aetiology, transmission and
treatment differ from those of the biomedicals. sTfact may be supported by a study
from a neighbouring South-eastern state (Abia ktatenducted among respondents
randomly selected from bus terminals and marketsiclw showed high levels of
knowledge of TB (including its clinical signs) thats not affected by respondents’ age
groups, sex, occupation and educational I&/klis argued that the poor spread of DOTS
centers and the delivery of its services throughlipthealth facilities, which are poorly
perceived and utilized by the communities in that&tmight have contributed to the
existing ignorance of the DOTS services. A well taned community TB control
programme guided by research based knowledge ofbétiefs and attitude of the
community, with full community participation in ti@ogramme planning and execution
may help to decentralize TB control measures beybadealth facilities, improve case

detection, reduce patient stigma, and increasesadceeffective TB car&. It may also

41



help to change the belief and attitude of the peaopard TB aetiology and treatment
which will further reduce TB care seeking from drsipres and herbalists. Likewise,
retraining of the private medical practitionersEnugu state and their full and monitored
involvement in TB patients’ care will enhance TBification and care in the State. The
community TB control programme and PPM strategiesewecognized by the recent
report and manual of the National TB programmethair implementation may still be
evolving. A report from Kaduna state of Nigeria w®PM has been introduced by the
State’s TB programme, has confirmed the effectigenef the strategy - the average
number of TB cases registered by each private héadility was approximately twice
that of a public facility, and the treatment susceste of the private facilities was also
higher that the public facilit§*

The WHO report showed that as at 2007, Nigeria TfBgmmme used 6HE for
continuation phase treatment of category 1 TB cagesh suggests that the two drug
regimens (6HE and 4HR) stated in the national mlameexe introduced in 2008.
Nevertheless, the effect of the addition of the megime (6HR) is not obvious if the
annual proportion of treatment failure is usedrasdicator of effective treatment (Table
6). The probable explanation could still be paséntisclassification as well as the non-
supervision (DOT) of those receiving the 6HE regirBg the introduction of such a
guideline by the National TB programme may unkn@hinbe encouraging non-
supervision of anti-TB drug administration, conyréo the DOTS guideline.

Finally, the need for improved government finanaaimmitment to TB programme
cannot be over-emphasized. Assuming that resoancakable to the TB programme are
allocated properly and managed transparently,apert that the Enugu state TB working
committees could not meet to discuss identifiedsgayas a pointer to the real financial

state of the State’s TB Programme. It is obviows the TB programme in the Enugu
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state and the whole Nigeria is driven with dononds therefore, programme
sustainability in future without the global funaswains a big concern.

Study limitations

This study is limited by the use of “cleaned” setawmy data from the State’s TB
programme and the researcher did not partake ia dktaning and the associated
considerations. Errors could have occurred duriat éntry and computations, by the
State TB programme, but were likely to be very miali and would not have affected the
results of the study. However, authenticity of daga is not in doubt because the State TB
programme receives technical assistance from th®©\&bhal office in the State.

Most importantly, the disease trends identifiedhea study only represent cases managed
in DOTS centers which cannot be the true situatiora population where a lot of
treatment options exist. The assumption is in Wmda United Nation’s opinion that the
TB data reported by ministries in developing cosstivere usually only a fraction of the
real population figure Also, due to incomplete data, the period of yeaviewed for all
study objectives was not uniform and had limiteghtt assessments for some variables
such as HIV/TB co-infection.

Furthermore, the possible impediments identifiedtha State’s TB programme were
based on deductions from literatures originatingnféhe State and similar environments
therefore, publication bias and over-generalizafrem small sized studies could have
limited the study findings. It is also recognizduhtt the barriers identified in the study
could not have been exhaustive and may have urstienaded or over-estimated the
magnitude and extents of the problems.

Nevertheless, since the study is essentially thst formal effort at articulating and
publishing the TB burden and control barriers ia 8tate, it is hoped that the study will

stimulate and direct policy relevant researchabénsubject area.
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CONCLUSIONS

Conclusions
The study has demonstrated an increasing trendafates in Enugu state of Nigeria for
the 10 year period of 2000-20009. All TB cases aed smear negative PTB showed a
near consistent raising trend, while that of thevise+ PTB was fluctuating. The annual
number of extra-pulmonary TB which increased byoMid in 2005 and persisted
afterwards could be a reporting bias. Also, HIVvalence among TB cases in Enugu
state is high just like in the general population.
Furthermore, the contribution of Enugu state toTBeburden of Nigeria is low and the
new ss+ PTB treatment success rate in the Statigigly below the set target. On the
average, the States contributes 1.77% of all TRs<and 2.10% of new ss+ PTB to the
national annual TB register; however, a TB casésteged in the State is more likely to
be new ss+ PTB when compared to the whole nation.
Finally, the possible threats to the effective Tdhitol programme in the State include
ignorance of the residents about DOTS serviceg, dhconfidence in the public health
care delivery system through which DOTS operategsclassification of patients’
category within the DOTS system, non-compliancerofate medical practitioners to the
approved TB treatment guidelines, and inadequateirfig).
Recommendations
In addition to the few recommendations made withm study discussion, the following
recommendations derived from the study will enhai@e control in Enugu state of
Nigeria.

 The State’s TB programme should adopt the PPM wha$h been shown to be

effective in Kaduna state of Nigeria. This parthgsshould start with the

retraining of the private medical practitionerstba current TB management. The

44



researcher will facilitate the use of the existiggarterly continuing medical
education (CME) programme for medical practitionerganised by the Enugu
state chapter of the Nigerian Medical AssociatibiMA), as a medium of the
retraining.

The national treatment guideline which also guitles State’s TB programme
should be revised in line with the current WHO glliide® Most importantly, the
use of 6HE for the continuation phase of categocades should be discontinued.
Also the “blind” commencement of re-treatment withoDST should be
minimized by developing more DST centers. Thesémdlintained the presumed
low MDR-TB in the country.

Intermittent retraining of health staff in the DOE8&rvices on the skills of history
taking from TB suspects so as to avoid misclasgifio of patients’ categories. A
mechanism for monitoring staff performance, in tl@ispect, should be developed
and enforced.

Guideline for PTB diagnosis (Fig. 1) should be sed in line with the current
WHO definition of new sputum smear-positive PTB duese of the benefits
already discussed. Likewise, the entry point for §@eening of cough for 2 or
more weeks (Fig. 1) should not be applied rigidinsidering the known problem
of recall and the emerging evidence that duratibncaugh does not affect
diagnoses of TB® Holistic review of patients’ history and clinicsigns should be
used to triage those with lower duration of cough

More DOTS centers and microscopy centers shoulddweloped in the State.
However, quality assessment (especially exterraulsl be stepped up for the
microscopy centers. This will ensure that poor tabmy quality is not

contributing to the observed reduction in the prapa new ss+ PTB.
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Though, information alone may not guarantee charideelief and attitude but, it
is needed before any change can oftufherefore, information about the
growing burden of the disease in the State as dented in this study should be
fed back to the communities in the State through élisting administrative
structures such as women meetings, and religio@sings.

Guided by research based knowledge of the belieid attitudes of the
communities towards TB, the State’s TB programnaukhstimulate partnership
with the communities in adapting and implementihg hational community TB
guideline. This will ensure that every TB suspetthin a community is identified
and properly treated.

Most drug store are registered under pharmacistsefitre, the State’'s TB
programme should work through the PharmaceuticatieBo of Nigeria to
discourage treatment of chronic cough at the dtoiges by educating them on the
availability and effectiveness of DOTS centershie State

Health education in primary and secondary schootailsl be re-energized and
used to disseminate information about TB burdeansmission and the available
treatment sites to the households

The State TB programme should improve on its re&eping and data storage.
Use of effective and updated anti-virus for its paters should be encouraged

In the face of serious financial difficulties, vamportant committee meetings of
the State’s TB programme could be financed by ieays organization and

charity bodies if adequately mobilized.

46



REFERENCE

(1) Daniel TM. The history of tuberculosRespiratory medicin2006;100(11):1862-
1870.

(2) Corbett EL, Watt CJ, Walker N et al. The gmogvburden of tuberculosis: global
trends and interactions with the HIV epidenficchives of internal medicine
2003;163:10009.

(3) United Nations Development Group. IndicatersMonitoring the Millennium
Development Goals: definitions, rationale, concepid sources. Available at:
http://devdata worldbank org/gmis/mdg/UNDG%20docaininal pdf.Accessed
March 6, 2010.

(4) WHO/Stop TB Partnership. 2009 update: Tublesis Facts. Available at:
http://www who int/tb/publications/2009/tbfactshe2209update _one_page pdf.
Accessed April 7, 2010.

(5) WHO. Treatment of tuberculosis: guidelings ddition. Geneva: WHO press
2010. Available athttp://whglibdoc who
int/publications/2010/9789241547833 _eng.pefcessed April 7, 2010.

(6) WHO. Global tuberculosis control : epidemmyostrategy, financing : WHO
report 2009. Available ahttp://whglibdoc who
int/publications/2009/9789241563802_eng pdfcessed April 7, 2010.

(7) Okeibunor JC, Onyeneho NG, Chukwu JN, Po$VEere do tuberculosis patients
go for treatment before reporting to DOTS cliniesouthern NigeriaPanzan
Health Res Bulk007;9:94-101.

(8) WHO. The Stop TB Strategy. Available lattp://www who
int/tb/strategy/stop_tb_strategy/en/index ht&dcessed April 8, 2010.

(9) Hardon A, Boonmongkon P, Streefland P, Tan Bbplied health research
manual: Anthropology of health and health caBed edition. Amsterdan: Het
Spinhuis , 2001.

(10) Nigeria Federal Ministry of Health (FMOH)edhnical Report on 2005 National
HIV/Syphilis Sero-prevalence Sentinel Survey. Ab#®MOH, 2006

(11) Grange Mycobacterium tuberculosishe organism. In: Davies PDO, Barnes PF,
Gordon SB, ed<Clinical Tuberculosis4th edition. London: Hodder & Stoughton
Ltd; 2008;65-78.

47



(12)

(13)

(14)

(15)

(16)

(17)
(18)
(19)

(20)

(21)

(22)

(23)

Boulahbal F, Heifets L. Bacteriology of tutaosis. In: Raviglione MC, ed.
Reichman and Hershfield's Tuberculosis: A Comprsiven International
Approach Part A3rd edition. New York: Informa Healthcare USA 112006;29-
46.

Niemann S, Richter E, Rusch-Gerdes S. Effeation among members of the
Mycobacterium tuberculosis complex by molecular brothemical features:
evidence for two pyrazinamide-susceptible subtydéd. bovis.Journal of
Clinical Microbiology2000;38:152.

Cadmus S, Palmer S, Okker M, Dale J, é¥lalecular analysis of human and
bovine tubercle bacilli from a local setting in Miga.Journal of Clinical
Microbiology 2006;44:29.

Nerlich AG, Haas CJ, Zink A, Szeimies UaktMolecular evidence for
tuberculosis in an ancient Egyptian mumrogncet1997;350:1404.

Donoghue HD, Lee OY, Minnikin DE, Besra @®al. Tuberculosis in Dr
Granville's mummy: a molecular re-examination @& #arliest known Egyptian
mummy to be scientifically examined and given a iteddiagnosisProc Biol
Sci2010;277:51-56.

Herzog B. History of tuberculosRespiration2000;65:5-15.

Sakula A. BCG: who were Calmette and GuefTinGrax1983;38:806.

WHO. Weekly epidemiological record: WHO Rmsi paper on BCG vaccination.
Available at:http://www who
int/immunization/wer7904BCG_Jan04_position_papdr pdcessed April 7,
2010.

Nigeria FMOH. National Tuberculosis & LepyoSontrol Programme: Annual
report 2008. Abuja: FMOH; 2009

Center for Disease Contol. Guidelines favénting the Transmission of
Mycobacterium tuberculosia Health-Care Settings. MMWR 2005: 54(No. RR -
17):1-141.

Herchline T, Amorosa JK. Tuberculogmedicine2010. Available at:
http://emedicine.medscape.com/article/230802. Asaxk#\pril 6, 2010.
Lienhardt C, Fielding K, Sillah JS, Bah Baé Investigation of the risk factors
for tuberculosis: a case-control study in threentoes in West Africa.
International journal of epidemiolog®005;34:914.

48



(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

Hill PC, Jackson-Sillah D, Donkor SA, Otwefal. Risk factors for pulmonary
tuberculosis: a clinic-based case control studifia GambiaBMC Public Health
2006,;6:156.

Ngadaya ES, Mfinanga GS, Wandwalo ER, Mo®vé&ulmonary tuberculosis
among women with cough attending clinics for fanplgnning and maternal and
child health in Dar Es Salaam, Tanza@&IC Public Health2009;9:278.
Chukwuani CM, Olugboji A, Akuto EE, OdebunAiiet al. A baseline survey of
the primary healthcare system in south easternridigdéealth Policy
2006;77:182-201.

WHO. Tuberculosis: New WHO policies. Availafat: http://www who
int/tb/dots/laboratory/policy/en/index htrf\ccessed April 7, 2010.

Adamu |, Adelusi A, Adesigbin O, Agborub@eet al.National Tuberculosis
and Leprosy Control Programme: Workers' manualédhion Abuja : FMOH,
2008.

Du Toit LC, Pillay V, Danckwerts MP. Tubelasis chemotherapy: current drug
delivery approachefespir Re2006;7:118.

Bartacek A, Schutt D, Panosch B, Borek Mmparison of a four-drug fixed-dose
combination regimen with a single tablet regimesrnmear-positive pulmonary
tuberculosisThe International Journal of Tuberculosis and Ludigease
2009;13:760-766.

Kaiser Family Foundation. Global Health Baétdult HIV/AIDS Prevalence
Rate (Aged 15-49). Available dittp://www globalhealthfacts org/topic jsp?i=3
Accessed April 14, 2010.

Ani AE, Idoko J, Dalyop YB, Pitmang SL. Drugsistance profile of
Mycobacterium tuberculosis isolates from pulmortakerculosis patients in Jos,
Nigeria. Transactions of the Royal Society of Tropical Medi@and Hygiene
2009;103:67-71.

Fawcett IW, Watkins DLJ, Barbara J, Phillipkitial resistance of
Mycobacterium tuberculosis in northern Nigefiaberclel976;57:71-73.

WHO. Anti-Tuberculosis Drug Resistance ia World: Fourth global report.
Available at:www who int/entity/tb/publications/2008/drs_repor246feb08 pdf.
Accessed April 8, 2010.

49



(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

Kehinde AO, Obaseki FA, Ishola OC, Ibrahif.KMultidrug resistance to
Mycobacterium tuberculosis in a tertiary hospidaurnal of the National Medical
Associatior2007;99:1185-9.

Aghaji NM, Nwakoby B. Drug-resistance in chic tuberculosis cases in
Southern NigeriaNigerian Journal of Clinical Practic2010;13:58-63

Kaiser Family Foundation. Global Health Ba&eople Living with TB 2008.
Available at:http://www globalhealthfacts org/topic jsp?i=1Accessed April 14,
2010.

Kaiser Family Foundation. Global Health Ba&opulation 2009. Available at:
http://www globalhealthfacts org/topic jsp?i=7Accessed April 14, 2010.
Wikipedia. Enugu State. Available bttp://en wikipedia org/w/index
php?title=Enugu_State&oldid=35387588&ccessed April 16, 2010.

National Population Commisison of Nigeri&PRORT ON THE FINAL 2006
CENSUS RESULTS: National, State and Local Goverrimeea Population
Figures. Available athttp://www population gov
ng/2006_final_results/enugufinal pdfccessed April 14, 2010.

Motherland Nigeria. Geography. Availablerdtp://www motherlandnigeria
com/geography htmRAccessed April 17, 2010.

WHO. Global Tuberculosis Database. Availaitdttp://apps who
int/globalatlas/dataQuery/default aspccessed April 17, 2010.

Government of Enugu state of Nigeria. MajEpnfigu state. Available at:
http://www enugustate gov ng/map pAgpcessed April 17, 2010.

WHO, International Union against Tubercudasmnd Lung Disease (IUATLD),
Royal Netherlands Tuberculosis Association (KNCR@vised international
definitions in tuberculosis contrdht J Tuberc Lung Di2001;5:213-215.
Enwuru CA, Idigbe EO, Ezeobi NV, Otegbeye. &fare-seeking behavioural
patterns, awareness and diagnostic processesemfsatith smear-and culture-
positive pulmonary tuberculosis in Lagos, Nigefieansactions of the Royal
Society of Tropical Medicine and Hygiep@02;96:614-616.

Hadley M, Maher D. Community involvementtudberculosis control: lessons
from other health care programm&se International Journal of Tuberculosis
and Lung Diseas2000;4:401-408.

Uzochukwu BSC, Onwujekwe OE, Nwobi EA, NdQ /et al. Households'

Perceptions and Prioritization of Tropical Endemiseases in Nigeria:

50



Implications for Priority Setting for Resource Adlation.World health &
population2007;9:36-47

(48) Shu EN, Okonkwo PO, Onwujekwe EO. Healthcation to school children in
Okpatu, Nigeria:: impact on onchocerciasis--reldeowledge Public health
1999;113:215-218.

(49) Okeke TA, Aguwa EN. Evaluation of the implemtation of directly observed
treatment short course by private medical practére in the management of
tuberculosis in Enugu, Nigeridanzania Health Research Bulle2006;8:86-89.

(50) Dosumu EA. Survey of Knowledge, Attitudesda@ractices Regarding
Tuberculosis among General and Private Medicaltmaers in NigeriaAfrican
Journal of Respiratory Medicin2008;4:17-19.

(51) Daniel OJ, Oladapo OT, Alausa OK. Defauirtuberculosis treatment
programme in Sagamu, NigerMigerian Journal of Medicin2006;15:63-67

(52) Warren, Chris, Simpa S, Omiunu A. Nigeriab&rculosis Warehousing
Assessment 2009. USAID| DELIVER PROJECT, Task Otdévailable at:
http://deliver.jsi.com/dlvr_content/resources/abiplcountryreports/NG_TuberWa
reAsses.pdf. Accessed May 8th, 2010

(53) Dye C. Epidemiology. In: Davies PDO, BarRés Gordon SB, ed€linical
Tuberculosis4th edition. London: Hodder & Stoughton Ltd; 2(01B44.

(54) Jerene D, Endale A, Lindtjorn B. Acceptapibf HIV counselling and testing
among tuberculosis patients in south EthiopBislC International Health and
Human Right007;7:4.

(55) Thomas BE, Ramachandran R, Anitha S, SwahansS. Feasibility of routine
HIV testing among TB patients through a voluntasymselling and testing centre.
The International Journal of Tuberculosis and Lubigease2007;11:1296-1301.

(56) UNAIDS, WHO. Policy Statement on HIV Testiryailable at:
http://www.who.int/ethics/topics/en/hivtestingpaliovho_unaids_en_2004.pdf.
Accessed April 17, 2010

(57) Collini P. Opt-out HIV testing strategid&MJ 2006.

(58) Dim CC, Nwagha Ul, Ezegwui HU, Dim NR. Theea to incorporate routine
cervical cancer counselling and screening in theagament of women at the
outpatient clinics in Nigerialournal of Obstetrics and Gynaecolo2§09;29:754-
756.

51



(59)

(60)

(61)

(62)

Dim CC, Ekwe E, Madubuko T, Dim NR, et ahgroved awareness of Pap smear
may not affect its use in Nigeria: a case studfgofale medical practitioners in
Enugu, southeastern Nigeri&ransactions of the Royal Society of Tropical
Medicine and Hygien2009;103:852-854.

Chigbu LN. Knowledge Impact Survey Of Tuhdosis And Human
Immunodeficiency Virus (HIV) Infection In Aba, Nigea. Abia State University
Medical Students' Association Jourr2§l09;5.

Gidado M, Ejembi CL. Tuberculosis case mamagnt and treatment outcome:
Assessment of the effectiveness of public-privaite shtuberculosis programme
in Kaduna state, Nigeridnnals of African Medicin2010;8:25-31

Rifkin SB, Pridmore RRartners in planning: Information, participation en
empowernmenOxford: Macmillan Publishers Ltd, 2009.

52



ANNEXES
Annex 1: Follow up of PTB patientsin Nigeria using sputum smear microscopy?®

A: Intensive treatment phase

If one or two Add 1 month of Repeat smear examination at 3 months (C4g
»| positive results (sc, »{ intensive phase » 1) or 4 months (Cat 2). Then start
At 2/3 months: +) continuation phase.
Take 2 sputum specimensg
about one week prior to
completion ofintensive
phase If two samples are Start continuation

negative phase

B: Continuation treatment phase (5th month)

P»| Two results negative » Continue treatment
At 5 months: If on Cat 1: declare failure,
o | . N register again and start
Take sputum for P Two results positive or ™ Category 2 regimen
examination one week scantv
prior to the end of 5 If on Cat 2: continue.
P At least one positive or Repeat two sputum smear
scantv result P examinations after two weeks
Two negative One or two positive or scanty
A 4 A 4
Continue If on Cat 1: declare failure, register

again and start Category 2 regimen

If on Cat 2: send to referral centre*
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: Continuation treatment phase (6/7th month)

At 6/7 months:

Take sputum for
examination one week
prior to the end of

P Two results negative P Continue treatment and declare cured
If on Cat 1: declare failure, register again
and start Category 2 regimen
P Two results positive or >
scanty If on Cat 2: declare failure, continue to
the end of 8 months and send to referral
centre*
At least one positive or
> scanty result » Repeat two sputum smear examinations
after two weeks

v

v

Two negative

One or two positive or scanty

A\ 4 A\ 4
Continue If on Cat 1: declare failure, register
treatment and again and start Category 2 regimen

declare cured

If on Cat 2: declare failure, continue

to the end of 8 months and send to
referral centre*

54



