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ABSTRACT 

Nigena is ranked L01h among the world TB most burdened country with an incidence of 

133/100,000 , prevalence of 199/LOO,OOO and death rate from TB dropped from ! I% in 2006 to 

5% in 2010. The prevalence of HIV/AIDS is 4.1% in 2010 with HIV prevalence among adult TB 

cases being 27% in Nigeria. HIV pandemic has markedly increased TB incidence. There has 

been studies on TB treatment but very few compared those with TB alone and those coinfected 

witl11-IIV. Tl1is study also aims to explore f,\ctors influencing the treatment 0L1tcomes. 

The study utilized data from patient with smear sputum positive, enrolled in DOTS program and 

have completed treatment at Chest clinic University of Nigeria Teaching Hospital, EnL1gu. Dat,1 

was collected from their case records and hospital registers and was analysed to determine 

f,1ctors that influenced treatn1ent outcome and compare ot1tcomes ,1mong patients with TB alone 

and those with TB coinfected with I-IIV. The association of the socio-demographic factors (age, 

sex, occt1pation) t1s vvell as other factors lil <e CD4 cot1nt, disease status, distar1ce covered to clinic 

,vith treatment ot1tcome vlas ,1scertained L1sing bin,1ry logistic regression model., Level of 

significance was at p=0.05. 

A total of 437 patients who had spt1tt1m s1near positive were studied out of wt1ich 66 of them 

vvere coinfected with IDV. Of the patients that tested positive for l-IIV, we could access CD4 

co tint of 56 patients. Age group most I y affected by TB was 2 l-40years (60. 7% ).Met1n age of 

p,1tients was 35 .32± 14.33. Male to female ratio was l .6: l. Apprentices/applicants, students, 

artis,1ns were mostly affected. Males l1ad higher prev,1lence of TB alone (62%) [tnd females

higher TB/HIV coinfection (53%). Median CD4 count was 203 cells/m,n3
• Treatment outcomes 

i ncuded cured (73. 7o/o ), failure( 1.8% ), RAD( 1.4% ), Relapse( 1.1 o/o ). Tl1ose tl1at h,1d TB alone t1ad 

76o/o cure against tl1ose with TB/HIV coinfection 62%. Tl1ere was no association between 

treatme11t outcome ,1nd age categories, sex, occupation, CD4 count, but there \Vere associations 

vvith disease status and distance from reside11ce to clinic. Those tl1at l1t1d TB coinf ected witt1 1-IIV 

were l .7(95o/oCI: 0.980, 3.046) less lil <ely to be cured than tl1ose witl1 TB ,1Ione. Those that 

covered distances >201<m we1·e less l1l <ely to be cured when co1npared with tl1osc that covered <

201<m. 
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Coinfection of TB/fllV constitutes a major threat to control of TB. HIV prevalence among TB 

patients and paucity of DOTS centres including poor citing of health facilities leading to distance 

in accessing TB care are some of the factors hampering treatment outcome. For treatment 

outcome to be improved HlV pandemic must be tacl<led and access to services addressed. 

l{ey\vo1·ds: Tuberculosis, Tuberculosis/I-Iuman Immunodeficiency Virus coinfection, Treatment 

outcome 
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1.0 Bacl<ground 

CI-IAPTER ONE 

INTRODUCTION 

Tuberculosis and Human Im111unodeficiency Virus are overlapping epidemics representing an 

eno1mous burden in terrns ot� suffering, pain and grief globally.(WHO 2004) Tuberculosis and 

HIV/AIDS has been described by WHO as two monsters. They are among the three most 

recognized and targeted diseases afflicting developing countries. They have high mortality rates, 

l<i11ing millions of people eacl1 year, and most international efforts to control infectious disease 

focus on tl1ese diseases (Hotez et al 2008). 

HIV is driving tl1e TB epidemic in many count1ies, especially in sub-Saharan Af1ica and, 

increasingly, in Asi,1 and Sot1th America. TB in populations W'itl1 high HlV prevalence is a 

leadi11g cause of morbidity and mortality. TB programmes and HIV/AIDS programmes therefore 

share mutt1al concerns. Hun1,tn Lm,nunodcf iciency Virus (J-IIV) u11ll Mycobacte1ium 

tuberculosis (TB) coir1fectio11 1s ,l f,tst-gro,vi11g 1)rol)lcm 111 tl1e 1\IDS fJ,111Jcn11c in Alrica ,111d 

Asitl.(Aaron et al 2004) The HIV pandemic has fueled a rise in botl1 TB incidence and mortality, 

witl1 an approximately 40% increase in incident TB cnses compared to 20 years ago (UNAIDS 

''2008). In tl1e USA, one quarter of all TB cases occur in HIV-infected persons {WHO 2009). 

M,tny people ,,,110 l1ave the tt1bercle h,1cillL1s are not ,l\\;,lre or it: rl1e 1nfect1011 beco1ncs 

rc,tct1vi.1ted \vhen the bod)' in1n1t1ne system is \YC�tkened l1)' otl1er 1nfccl1or1s '-.Ltch �ls tl1e HTV.

People I, v1 ng \\ i th I-ITV seen, n1ore vtt I nerttl,le to LL1hcrct1 losi s (TB) th,1n f-J IV tin 1n feet eel persons. 

I II\' promotes the progressio11 of l�ttent TB infectio11 to ctctive di<;eu',e {Vazqt1ez et al 1994) ar1d 

it is resptJn�ihle for tl1e i11crea'ie in the numl)er of TB cr1scs fYassin et al 2004) 

Tl1e emergence of multi-drt1g resistant TB (MOR TB) and the s1)read of E-IlV / AIDS are 

contributing to the worsening impact of TB as a disease. WHO estimated tl1at l .7o/o of all new 

TB cases may be resistant to first line anti-Tuberculosis drLtgs. This is the principal reasons for 

the WHO declaring TB a global emergency in I 993 (WHO TB report sl1eet 2000). 

Nigeria is amo11g tl1e 22 l1igh TB burden cot1nr,-ies in tl1e world and declared a11 emergency in 

2003. Nigeria being the most populous country in Af1ica l1as tt1e second(2°0
) highest burden of 

TB in Africa and fi ftl1(5 111) in the world (World TB Report 2008). Tl1e prevalence is 600 and 6 1  O 

per 100,000 by year 2000 and 2008 respectively witl1 nnnL1al incidence rate of 270 and 300 per 

100,000 in 2000 and 2008 respectively. There are 12.l o/o and 22.6o/o case detection rates 1n 2000 
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and 2007 under DOTS with mortality of 86 and 93 per 100 000 in 2000 and 2007 respectively 

(United Nations Statistical Division, MDG Database, Jt1ne 2010). 

There are promising interventions in Nige1ia like adoption of new Stop TB Strategy, DOTS and 

increased access of PLWHA to ARV from 21 % to 26% between 2007 and 2009. The new Stop 

TB Strategy being practiced in Nigeria is directed towards the overall target in .MDG 6, target 8 

and 9: to l1alt and begin to reverse tl,e incidence of TB and HIV/A IDs by 2015. With full 

imple111e11tation of tl1is Global Plan there is hope of major gains worldwide and the MDG 6 may 

be achieved globally, in 111ost regions and countries including Nigeria. By 2015, global TB 

incidence could be reve1·sed and its prevalence and mortality reduced by half compared to 1990

(Raviglione et al 2006, Stop TB Partnership and strategy 2006) 

1.1 Statement of 1>roblen1 

The l-IlV pandemic has fueled a rise in botl1 TB incidence and mortality, witl1 tln approximately 

40% increase in incident TB cases compared to 20 years ago (GetahL1n et t1I 2010). Worldwicle

an estimated l .37 million (14.8%) TB cases occt1r in HIV-positive persons, resulting in 456,000

TB-related deaths in tl1 is popt1lation. (WHO 2009). In the USA, one qL1artcr of all TB cases 

occL1r in I-ITV-infected persons{Corbett et rtl 2003) t111cl in Nigetia HIV prevalence among adt1lt

TB cases is 27%.(World TB Report 2008). 

HIV/TB coinfection is 1)articL1larly prevalent in popLtlations with limited resources. Thus, tl1e 

prevalence of I-IIV infection among patients witl1 TB ranges from 50o/o to 80% in st1b-Sal1aran 

Af 1ica, as compared to 2-15% in other parts of the world (WHO 2009). 

Tl1e increased nt1mber of reported TB c,tses is attributed to the deterioration in socioeconomic 

conditions, and the HIV epidemic. TB is the third most common AIDS-defining event; hence, 

increase in TB ctlses could be attribL1ted to co-infection with HIV (Dalcolmo 1996). 

Some inte111ationnl and very few local studies in recent time demonstrated that HIV infection 

has impacted negatively on TB t1·eatment outcome. A 2006 col1ort of TB/H[V dttally infected 

patients in Cross River State sl10,ved 28% cure rate, 32% treatment cornpletion rate and 21 % 

death rate (NTBLCP .:...AnnL1nl report 2006). 

Achieving STOP TB targets by the NTBLCP may remain a mirage considering these impacts of 

HIV epidemic on the TB control programme. The TB case detectio11 rate and treatment st1ccess 

rate are only 31 o/o and 79% respectively at tl1e end of 2007 sl1owing a minimt1l or no significant 

increase from 16.3% and 79% respectively in 2002 (NTBLCP. Annual report 2007). 
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Th ni;c in TB ·u. p 'Ct, is putting II strain on diagnostic services. Bxtru-pulrnonury and smear 

ncgnt i ve TO en c '. which a re n101-e di f fi cu II to diagnose uccou n t for an in creased proportion of 

tot,\l cu c .... 1"11�1 arc 11101·c ,,d vc1·se drug 1·caction, 11 i gt, 1norb1di Ly t\nd mortality parll Y due Lo 

ott1e1· urt1bl l-l.l\l-1·elntcd i11fections, l1igl1 dcfttL1ltcr rl1te and cure rl1le, higl, rate of udverse drug 

reaction dunng TB trentrnent, increased 1isl of TB transmission, increased burden on TB 

'er, i e·, delay of access to health services for TB suspects due to the stigma of 1-HV/AfDS. 

lncren ed s111ear negative tuberculosis cases has led to low c,1se detection rate with risk of TB 

recu1 rence l1igl1er due to co-morbidity. (WHO 2004). 

H1\' infected pattents \Vl10 received a 6-montl1 Rifampicin based course of Tuberculosis 

treatment or \Vho received inter111ittent therapy had a higher relapse rate tl1an HlV- infected 

subJects \\1ho recei,1ed longer therapy or daily therapy, respectively. Standard 6-month therapy 

ma)' be insufficient to prevent relapse in patients witl1 HIV {Payam Nal1id 2007). 

Tuberculosis infect1on on its o,vn exerts some impact on the HJV programme. These range from 

increased case load of active TB among PLWHA, acceleration of the progression of HIV related 

1mmuno-supression, increased morbidity and mortality from TB among PLWHA to increased 

burden on HIV services. 

1.2 Justification for the tud) 

J\lthclugh a lot <)I stuo1e� l1as been Ot>ne 011 HIV. I B. TB/[ I l \ co111 I ect1 on occu1 re nee r1.1te"i. Ji tl le 

1nt-t1n11:.1ticJn is '"t' 1.t1lal)le t)n the treatn1cnt OLttct)me among TB/1 IIV l()inlecl�tl 1 1,1tienl� 111 

Intense transm1ss1on of M tuberculosis increases the pool of ull people inlectcd \Vith H]V 

de,,eloping TB, and many TB pat1ents are co-infected with HIV. Unfortt1natcly at present only 

very small proportion of these patients have access to ant1-retrov1ral treatment and even ,, hen 

ava1lable, there is ill management of TB/HlV co-infection thus impacting on tre1.1tment outcome. 

Non-adherence t<> tre�ttment poses ti challenge to tl1l1crcL1lo:sis <TB) treat,nent ,inc� 1t inc1·casl!s 

the risk 01· drug rcsi�tance, death, rclur>se and prolonged i11fcctious11e!)s. 1·s r�1t1cnts \;t1-intectcd 

witl1 l1uman immunodef 1cienc )' ,,, rus {J-1 I \1) constitute a I urge proportion tlt Tl3 p�1ticnls 1n 

Nruena ::: 

,�1,,s stud>· ai111 lCl con1p:tr� treatn1cnl outt,,rnc am(lng fli.tl1c1ll� \\ 1tl1 T[l ,1l<>nc �l1lll lllll'-;C ,, 1th 1 tl 

(."(>ir1lccLcd \\ 1tl1 111\1 pl�1ccd t>r1 fJO rs 11resent111g al ct1c-.1 J1111(· ,n l 'I l 1 1 .. ,1ugt1 I Jic

1nlt1rn1at1c>n 1)rc>\1ded in ll11s stud)' ,�111 st1,,\i,f 1r11p:1c1 tlt 111\1 ()O ll'C, 1111en1 of 1 B l1111,1 ,ll"'t t
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usl lul guiU� in pl.inning nr ,nodi l'ying 'l'B control progn11ns u,nong 111\ 1nl'ectcd pc1 \ons

\.�1)!.;\;,'t,111)1 Ill tilt� er:\()( l llV r>tllldc1,11�. 

·v11i. ·tltdy ,tllclre, eu spcctfic c1t1est1t>ns;

0 \.Vl1at t1re tl1e treat111ent outcomes of JJaticnts having TB alone on DOTs

0 \\ll1at tire tl1e treatment outcomes of patients l1nving TB co-i11fected with HIV/AIDs on DOTs

0 vVh�1t nre tl1e differences in treat111ent outco111es i11 patients with TB ,1lone and TB co-infected 

HlV/AIDS 

0 Wl1at factors innuence treatment outcon1es among patients with TB alone und those with TB 

co-infected witl1 HIV/AIDS 

1.4.1 General objective: 

• To compttre treatment 0L1tcome among TB and TB co-infected HIV/ AIDS patients on

DOTS 

1.4.2 Specific objectives 

l. To assess treatment outcomes of patients ha\1i ng TB alone on DOTs

2. To assess treatment outcomes of patients having TB co-infected \Vith HIV/ Aills on

DOTs 

3. To compare outcomes in patients with TB alone and TB co-infected HIV/AIDS

4. To determine factors that influence treatment outcome among patients with TB alone and

those coinfected with HIV/ AIDS 
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us�rul guide in planning or modifying TB control programs among l·IJ\ infected persons 

�\pecii,l ly i11 this era of HIV p�1nder11ic. 

1.3 Resea 1·cl1 Qtaestions 

This c;,tLtdy ,tdclressed speci fie (]Ltest1ons; 

0 What are tl1e treatment outcomes of patients having TB alone on DOTs 

0 What tt1·e tl1e trealmer1t 0L1tcomes of patients l1nvi ng TB co-infected wi tl1 HIV/ A IDs on DOTs 

0 What are tl1e differences in treatment outcomes in patients with TB alone t1nd TB co-infected 

HlV/A.IDS 

0 Wl1at facto1·s inflt1ence treatment outcomes among patients with TB alone and those ,vith TB 

co-infected witl1 HIV/AIDS 

1.4.1 General objective: 

• To com1J�tre t1·eatment outcome r1mong TB ,1nd TB co-infected F-IIY/AIDS patients on

DOTS 

1.4.2 Specific objecti,1es 

l. To assess treatment outcomes of p,1tienls l1avi ng TB ,1Jone on DOTs

2. To assess treatment outcornes of fJntients having TB co-infected witl1 HIV/AIDs on

DOTs 

3. To compare outcomes in patients with TB alone ttnd TB co-infected HIV/ AIDS

4. To dete1·mi ne factors that i 11 fl uence treatment ot1tcome among patients with TB alone and

those coi nfected with I-IIY / AIDS 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 1
--

11e burde11 of TB, l-llV and TB/1-IIV coinfection. 

Worldwide, Tuberculosis (TB) incidence increased from 125 cases per 1 00,000 population in 

1990 to 142 cases pe1· 100 ,000 population in 2004, primarily because of tf1e Hum,1n 

ImmL1nodeficiency Vi1·L1s (IDV) epidemic (WHO; 20 10). According to the WHO Global TB 

Contro) report of 2008, world\vide, about 9.2 million ne\V cases and l.7 million de�1ths from TB 

occu11·ed in 2006 ,1nd of tl1ese around 709,000 (7.7%) new cases and 200,000 del1ths were 

estimated to l1nve occun·ed in I-IIV positive individL1als.1-' Persons \,Vith HIV are at increased risk

for TB disease, and tl1ose witl1 TB have a high risl< for death. This is documented most cle,irly in 

resoL1rce-limited settings, where limited access to antiretroviral therapy (ART) and other healtl1-

care services contribute to the elevated mortality (WHO; 20 l 0). 

Despite the avl1i la bi I ity of higl,I y efficacious treatment for dec,1des, TB ren1,1i ns a major global 

health problem. TB is tl1e second leadi11g cat1se of de,1th from infectious diseases worldwide 

after HIV, which caused an estimated l.8 million deatl1s in 2008 (WI-IO; 2010). World Health 

Organization (WI-IO) declared TB a global public health emergency in l 993, at a time when ,1n 

estimated 7-8 million cases and 1.3-1.6 million deutl1s occLtrred encl, year. In 2010, tl1ere were 

an estimated 8.5-9.2 million cases and l .2-1.5 million deaths (includi11g deatl1s from TB among 

HTV-posi ti ve people {World Heal th St,ltistics 20 l 0). Tl1ere were eqL1al I y ttn estimated 8.8 

million incident c�1ses or TB (range, 8.5 inillion-9.2 million) globally, equivalent to 128 cases 

per 100 000 popL1lation. Most of tl1e esti 1nated number of c�1ses in 2010 occt11Ted in Asia (59o/o)

and Af11ca (26%); small proportions of cases occurred in the Eastern Mediterranean Regio11 

(7%), the European Region (5%) and the Region of tl1e Americas (3o/o). The five cot1ntries with 

the largest number of incident cases in 2010 were India (2.0 n1illion-2.5 million), China (0.9 

million-1.2 million), Sot1th Africa (0.40 rnillion-0.59 millio11), Indonesia (0.37 million-0 .54 

million) and Pakistan (0.33 millio11-0 .48 111illion) {WI-JO, 2011 TB prevalence st1rveys1 India 

alone accounted for an estim,tted one qt1arter (26%) of all TB cases worldwide, and China and 

India combined accounted for 38o/o. In Nigeria Tuberculosis has remained a disease of major 

public health importance. Nigeria is one of the 22 countries that contributed 80% of the global 
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TB bu,·den, with an estimated inciclence and prevalence of is I 33/ l 00,000 ,ind 199/ I 00,000

populations respectively (WHO; 20 10). 

Of the 8.8 million incident cases in 2010 in Nigeria, 1.0 million- 1.2 million (12-14%) were 

t1mong people living with HIV, with a best estimate of 1.1 million (13%). The proportion of TB 

cases co-infected with I-ITV is l1ighest in countries in the African Region with African Region 

,,ccoLtnting for 82% of TB cases among people living with HIV. Women account for ,tn 

estimated 3.2 million incident cases (range, 3.0 million-3.5 million), equivalent to 36% of ,111 

cases (WHO; 20 I 0, WHO Report 2011; Glob,1 1 Tuberculosis Control). 

Tl1e1·e \Vere n11 estimated 12.0 111illion prevale11t cases (range, 11.0 million-14.0 million) of TB 

in 2010. Tl1is is eqt1ivalent to 178 cases per 100 000 popLtlation Globally, both incidence and 

prev,tlence r,ttcs fel I slo\vly from J 990 to 1997, and then i11cret1scd from 200 l t1s tl1e number of 

TB cases in Africa wns d,�ive11 upwards by tl1e 1-IIV epidemic. Incidence rates pc,11,ed aroL1nd 

2004 in tl1e Africa11 Region. I-Iowever, current forec,1sts st1ggest that the Stop TB Pu11nership's 

target or l1nlv1ng TB prevalence by 2015 compared \Vith u baseline of 1990 will not be met. 

Regionally Ame1iCtlS has halved the l 990 level of TB pre,1alence ,1lready, well 1n adv�1nce or lf1e 

target year of 20 J 5, the Western P,1ci·fic Region 1s close to doing so. Eastern Mcdite1Tane,1n, 

EL1ropenn and Sot1th-East Asit1 regions l1,1ve been con 1cler,1bfe since 1990, ,1nd nppcar to l1ave 

ncceleratecl since 2000. Nonetheless, cu11·ent forec,1sts suggest that the 2015 target will not be 

reached. In African Region, estim,1tcs of TB prevalence rates are ft1r fron1 the target level, and 

l1aJving the 1990 rate by 2015 ,1ppears unltl<ely (WIIO Report 201 l; WHO 2010). 

Mortality rate due to TB is 20 deaths per 100 000 population global!)' (excluding deatl1s amo11g 

I-IIV-posit1ve people. (WHO, 2011 TB prevalence surveys, WI-IO Repo,·t 2011; Global

Tuberculosis Control). Mortality rates arc declining in nil of WI-lO's six regions. Tl1e Region of 

the Americas and the Western Pacific Region have l1af ved tl1e J 990 level of mort,1lity by 2000 

,tnd 2003 respectively, \velJ in advance of tf1e target year of 2015. The Eastern Med1terranettn 

and European regions appear to t1ave halved the 1990 level of mort,1lity by 2010, a11d the Soutfi­

East Asia Region 1s on trac I< to react, tl1e target by 2015. It i 5 on I y in t lie A fril·,1n Region that tl,c 

target of halving mortality rates by 2015 fool<s out of reacl1. In 20 l 0, there \\1ere an estimated 

650 000 cases of MDR-TB an1ong tl1e world's 12.0 million prevalent c,l�es of TB (\VHO Report 

2011; Global Tt1berct1los1s Control, WI-TO, 2009). 
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Tl1ere are approximately 33 million l-ITV-1nfected persons \VOrldwide, of whom approximately 2

million ,tt·e cl1tldren{UNAIDS ''2008). An estimated 2 million deaths have been attributed 

[1nnu,1lly to HIV/ AIDS, with approximately 250,000 pediatric deaths. One thi1·d of the world's 

population is infected with Mycobacterium tuberculosis. In 2007, there were approximately 9.3 

million incident cases of TB (WI-IO ''Global Tuberculosis Control 2009), with an estimated l 

million of tl1ese occun·ing in cl1ildren (Swaminathan et al 2010). 

Tl1e first case of AIDS i11 Nigeria was identified in I 985 and reportecl at an lntemntional AIDS 

Con Ference in 1986. A sentinel survei I lance system conducted among p1·egnant women age 15-

49 years nttencli11g antenatal care (ANC) l1as been used to tracl< HIV prevalence in the country 

since 199 l. Information obtained from tl1e ANC surveys shows tl1nt, n[1tionally, HIV prevalence 

increased from 1.8 percent in 1991 to 4.6 percent in 2008. In 2008, state HIV prevalence rates 

ranged from 1.0 percent in El<iti State to l 0.6 percent in BenL1e State (FMoH 2008). fn 199 I ,  the 

average life expectancy was 53.8 years for women and 52.6 years for men .{UNFPA 2005). Tl1e

2007 estimate 11,1d f,,llen to 50 for women t1nd 48 for men {WHO. 2009). Life expect,1ncy 1n 

Nigeria has cleclined partially ,1s a result of tl1e effects of HIV r1nd AIDS. 

2.2 Detern1inants and interaction of TB and HIV infection 

The unholy alliance of TB and Hrv ,tnd its impact on TB treatment 0L1tco1ne l1ave bec11 

docL1mented in a local study in Nigeria by a study at northet-n Nigera (Njepuome and Odume 

2009). l-lIV /TB coin f ection is particLtl,irly prevalent in populations witl1 Ii mi ted resources. Thus, 

the prevalence of HIV infection ,1mong patients with TB ranges from 50% to 80% in sub­

Saharan Africa, as compared to 2-15% in other parts of tl1e world. Approximt1tely one-third of .

tl1e world's 40 million people with HIV/Aids are co-infected witl1 TB, and the mortality rate for 

HIV-TB co-in feet ion is five-fold 11 i gl1er than that for tuberculosis ,1l one. l-11 V /TB coin fectcd 

persons have bee11 shown to have a higher mortality rate than tl1ose without either infection 

alone, regard less of CD4 count (L6pez-G,1tel I et al 2007). TB t1ccounts for 26% of Al OS-related 

deaths \vorldwide and 29% of TB-related mortality has been attributed to HIV infection(WHO 

2009). This situation is made yet more urgent by the surging r,1tes of multi clrug-resistant TB 

(MDR-TB) in some areas witl1 t1igh HIV prevalence. Only one-in-ten people infected with TB 

develop active disease in tl1eir lifetime. HlV ch,1nges tl1is eqL1ation. Of tl1osc ,vhose i1nmune 

systems have been weal<e11ed by HJV, 10 percent will develop active TB each year. 

Poverty, low literacy levels, high rates of casual and transactional unprotected sex in the general 

population, particularly among youtl1 between tl1e ages of 15 and 24, low levels of male and 
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fem�1le condom Ltse, cultural and religious factors, as well as stigma and discrirn1nat1on a1·e 

major factors tn the transmission of HIV in Nigeria (NACA) [Nigeria]. 2007). 

The 1·ise in TB suspects is ptttting a strain on diagnostic services. Extrapulmonary and sme,1r­

negt1ti ve pulmonary TB cases, which are more difficult to diagnose, accot1nt for nn increased 

proportion of total cases. There are more adverse drug reactions. Tl1ere is a higher morbidity and 

mortality, partly due to other, curable, HIV-related infections. The risl< of TB reoccurence is 

higl1er. HIV is driving the TB epidemic i 11 many coL1ntries, especial I y in sub-Sal1a1·an Africa and, 

increasingly, in Asia and Sottth America. TB in populations with l1igh HJV prevalence is a 

leacling cat1se o·f 1norbidity and mortality. TB programmes and I-ITV/AIDS programmes therefore 

sl1are mt1tual co11ce111s (WI-IO report 2003, UNAIDS 2002). 

Prevention of HIV should be a priority for TB control. TB care and prevention shot1ld equally be 

a priority conce111 of I-TIV / AIDS progr,11nmes. Previous I y TB programmes and HIV/ A IDS 

programn1es t,ave lnrgely pL1rsued separate courses. Howeve1·, a nevv appro,1ch to TB control in 

JJopulntions witl1 l1igh HIV prevalence requires collr1boration between these programmes. I-TTY 

infection incre,tses tl1e demands on TB programmes, which are struggling to cope witl1 tl1e 

increased TB case load. (UNAIDS July 2002, UNAIDS. AIDS epidemic update: December 

2002). 

Tl,e concomitant treatment of HJV and active TB poses significant challenges, particularly 

relating to tl1e dL11·ation and freqL1e11cy or dosing of ,1nti-TB drugs and the optimal timing of 

HAART initiation relative to TB treatment, which has important consequences vis-a-vis 

overlappi11g drLtg toxicities and drug-drug interactions between anti-TB drugs rind antiretroviral 

drL10s as well as the i111mune reconstitution innammatory syndrome (rRIS).
e, 

Although current guidelines recommend a 6-montl1 rifamycin-based regimen for treatment of 

drug-sL1sceptible pulmonary TB regardless of HIV status (Hopewell et al 2007), the results of 

two randomized trials suggest that relapse rates after such tt1erapy may be higl1er ,tmong HIV­

infected persons tl1an among HIV-uninfected persons (Fitzgerald et al 2000, Pe11iens et al 1995). 

A recent meta-analysis of randomized, controlled trials and cohort stL1d1es fou11d tt1at at least 8 

months dur,1tion of rifamycin-based tl1erapy, daily drug dosing dL11ing tl1e initial phase of 

treatment, and concu11·ent antiretrov1ral therapy are associated witl1 improved outcomes in HIV­

associated TB (KJ1an et al 2010). Altl1ough intennittenl closing under direct observation is a 

mainstay of TB treatment regin1ens in the USA and elsewl1ere, highly intermittent (once or twice 

weel<ly) therapy has been associated with increased rel apse rates in HI V-i n1·ected persons, often

with acquired rifnmycin resistance (Lutfey et al 1996),(Nolan et al 1995). 
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2.3 Effects of TB 011 lfIV

Althougl1 the availability of antiretroviral therapy (ART) has transfonned humrtn 

immunodeficiency virus (HIV) infection into a chronic and manageable disease in those \Vho are 

able to t1ccess treatment� tl1e successes recorded can easily be destroyed by the high burden of 

tuberculosis (TB) co-infection in the HIV-infected population. Even after the initiation of ART, 

the incidence of HIV related TB remains unacceptably high (B,1dri, et al 2002, Lawn et al 2005, 

Giradi et al 2000). The ref ore, prevention of TB is one of the most important measures that may 

help in reducing the morbidity and mo11ality associated with HIV infection particL1larly in 

coL1ntries with l1igl1 bL1rden of both i11fections. 

TL1bercL1losis (TB) is tl1e commonest 01Jpo11unistic infection and tf1e number one c,1L1se of death 

in HIV patients in develo1Jing countties, and accoL1nts for about 40% of all mctnifestations seen 

i11 HIV patients (Pape 2004). Abot1t 25% to 65% of patients with I-IJV/AIDS l1ave tuberculosis 

of any organ and tuberct1losis accot1nts for r1bot1t 13% of al I HIV related deaths worldwide 

(Corbett et al 2003, Sharma et al 2004, Sl1ttrma et ,11 2005, Arora et al 1999, Gothi et al 2004). 

Wl1i le tt1bercL1losis p1·evalence l1as declined by rnore tl1an 20o/o worldwide, the rates in Africa 

have tri1Jled since 1990 in countries witl1 l1igl1 I-IIV prevalence and are still rising across the 

continent at 3-4% per year (\VHO; 2005). TB c,1ses occur in HIV-positive persons, resulting in 

456,000 TB-related deaths in tl1is population(WI-10, ''Global Tuberculosis Co11trol 2009). TB 

accounts for 26% O'f AIDS-related deaths worldwide. 

People witl1 HIV are increasingly infected witl1 tL1berct1losis because HIV weakens their immt111e 

system (Ministry of Health and Soci,tl Welfare Tanzania 2006). HIV/AIDS fuels the 

tuberculosis epidemics in m,111y ,,,ays, sL1ch as promoting progression to ,1ctive tubercL1losis, 

increasing tl1e risl< of 1·eacti vntion of latent tuberculosis infection, as we 11 as increasing chance of 

tuberculosis int·ection once exposed to tt1bercle bacilli (Sha1ma et al 2005, Sadri et al 2001 ). 

Autopsy studies l1ave shown clisseminated tuberct1losis in l4-54o/o of HIV infected people in 

E-IIV prevalent countries, many of wl1om were undiagnosed prior to death {Haileyeus Getahun et 

al 2007). Althougl1 corTect diagnosis and tre,1tment of tL1berculosis help to redt1ce the bt1rden of 

tuberculosis, provided that infectiot1s cases are detected and treated successft1lly, however there 

are difficulties in acl1ieving tl1e go,1I of reducing the tuberct1losis bt1rden due to a nL1mber of 

challenges, such as difficulties 111 diagnosing tuberculosis in E-IIV infected patients due to 

unusual clinical JJJcture wi tl1 increase in smear negnti ve ac1d fast baci 111 (AFB negative) 

pulmonary tuberculosis disease, and atypical findings on cl1est rad1og1·aphy (Lucas et al 1994, 

Jones et al I 993). 
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2.4 Effect of HIV on TB 

Tl1e HIV pandemic has ft1eled a rise in botl1 TB incidence and 1nortality, witl1 an approximately 

40o/o increase in incident TB cases compa1·ed to 20 years ago (Getahun et al 20 l 0). In the USA, 

one quarter of all TB cases occur in HIV-infected persons (Corbett et al 2003) and worldwide an 

estimated 1.37 million (14.8o/o) TB cases occur in HIV-positive persons, resL1)ting in 456,000

TB-related deaths in this population (WHO 2009). 29% of TB-related mortality has been 

attributed to mv infection (Hotez et al 2008). 

Human Immunodeficiency Virus (HIV) has cont1ibuted to a global resurgence of tuberculosis 

(Corbett et al 2003). In sub-Saharan Africa, the p1·evalence of HIV is aboL1t 5%-35% o·f tJ1e adult 

population, and one-third to one-halt· of HIV-infected indi vidL1u)s is co-infected 'vVi th 

Mycobacterium tuberculosis(WHO, 2006). Most people infected with tubercL1losis (TB) never 

get TB symptoms. This is called latent TB. People infected \Vith I-UV/AIDS are at increased risk 

of getting TB and about 30o/o of people \Vith HIV \Vl10 have latent TB will eventually get active 

TB. This results 1n nn increase in the risk of earlier death (Ako lo et al 2010). 

mv infection by 1mpa1ring cell-mediated immunity is the most potent known risk factor for the 

react1vat1on of Intent TB. The tuberculin skin test (TST) is the primary screening test for the 

diagnosis of latent TB. AJthough this test 1s over 100 years old, 1l represents the second lo11gest 

standing test in use for TB after sputum n1icroscopy (Mendelson 2011 ). 

Whereas in the general population the lifetime nsk of progression from latent T.B 1nfect1on to 

active disease is about IOo/o, HIV posit1,'e persons wt,o are infected \'vttl1 M tL1lJerct1los1s have a 

5-8� annual risk and a 30o/c lifetime risk of de,·elop1ng act1 ve lLtberculosis ,tnd this ri..,1-.

increases as immune deficiency \\'Orsens f\\'illiams et i:tl 2003). A S)Stem,ttic re\1e,,1 that

included 1 o trials published 1 n 2004 sho,ved that treatment of Latent TB infection reduces the 

nsk of active TB 1n HIV positive ind1v1duals especially those \\'1th a positi\'e Tuberculin s�,n 

test. (Woldehanna et al 2004) 

HIV infection also has implications for the diagnosis and clinical presentation of TB. The 

proportion of PPD negati\'e individuals ,v,th tuberculosis infection seems to he higher 1n I-TI\' 

positive populatJons than in those ,vf10 are not infected ,vilh Hl\' (Daniel et al :!000). Similarly, 

the percentage of sputum smear negative patients \\'ilh active tuberculosis I higher 10 HI\' 
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2.4 Effect of IDV 011 TB 

The mv pandemic has fueled a rise in botl, TB incidence and 11101·tality, with an approximately 

40% increase in incident TB cases compared to 20 years ago (Getahun et al 20 I 0). In the USA, 

one quarte1· of all TB cases occur in HIV-infected pe1·sons (Corbett et al 2003) and worldwide an 

estimated 1.37 million (14.8%) TB cases occur in HIV-positive persons, resulting in 456,000

TB-related deatl1s in this population (WHO 2009). 29% of TB-related mortality has been 

attributed to HIV infection (Hotez et al 2008). 

Human Immunodeficiency Virus (HIV) has contributed to a global resurgence of tuberct1losis 

(Corbett et al 2003). In sub-Saharan Africa, the prevalence of HIV is aboLtt 5%-35% of the adult 

population, and one-third to one-half of HIV-infected individuals is co-infected with 

Mycobacterium tuberculosis(WHO, 2006). Most people infected vvith tuberculosis (TB) never 

get TB symptoms. This is called latent TB. People infected vvith HIV/AIDS are at increased risk 

of getting TB and about 30o/o of people \Vtth HIV \Vl10 have l,1tent TB will eventually get active 

TB. This results 1n an increase in the risk of earlier death (Al<olo et al 201 0). 

HIV infection by impainng cell-mediated immunity ts the most potent l<no\vn risk factor for the 

reactivation of latent TB. The tuberculin skin test (TST) is the pri mury screening test for ll1e 

diagnosis of latent TB. Although th1� test 1s over l 00 years old, tl represents the second longest 

standing test in u�c for TB after sputum n1icroscopy (Mendelson 2011 ). 

Whereas in the general population the lifetime n�k of progression from latent TB 1nfect1on to 

active disease is about 10%, HIV positive persons \vl10 are infected \Vllh M tuberculosis have a 

5-8% annual risk and a 30% lifetime risk of de eloping active ll1berculo�1s itnd this n-:,k

increases as Immune deficiency ,,,orsens {Wil Iiams et al :!003 ). A S) stem,ttic revie,v that

included JO trials publ1sl1ed in 2004 sho,ved that treatment ot· Latent TB int·e-.;tion reduces tt1e

nsk of act1, e TB 1n HIV positi,,e individuals especially those ,vith a positi,1e Tuberculin �k,n

test (Woldehanna et al 2004) 

HIV infection also has implications t·or the diagnosis and clinical presentation of TB The 

propor1ion of PPD negati\fe individuals \Vith tuberculosis infection seems to be higher in HI\' 

po5itive populations than in tl1ose ,vho are not infected v.�ith HI\' (Daniel Cl al 2000). Samilarl}'.

the percentage of sputum smear negati, e pntienrs \\ 1th acli\,e 1uberculos1s I higher in HJ\'
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infected populations compared witl1 I-d.IV negative populations i·aising concerns for TB 

detection. Ft11·tl1ermore, ext1·a-pu.lmonary tuberculosis is more common in p,ttients with HIV 

infection than those \vl10 are not HIV-infected (Ha1Ties 1994). 

Tl1e interaction between TB and HIV infection is complex. In the individual p,1tient, HIV 

infection weakens the imn1une system and increases the sL1sceptibility to TB. HIV incret1ses the 

lil<elihood of reactivation, reinfection and progression of latent TB infection to active disease. It 

also niters the clinical presentation of TB, con1plicates the follow up and compromises the 

response to anti-TB treatn1ent (MacDougal] I 999). 

According to the report by Diane Havlir of the WHO TB/HIV Worl<ing Group, the HJV 

epidemic has completely destabilised TB control in regions with l1igh rates of HJV. For 

example, in one community of 13,000 people outside of Cape Town, Sot1th Africa, the TB 

patient caseload increased six-fo]d between I 996 and 2004, from 30 to 180 per year. Rates o·f 

TB in tl1is community are over 150-fold higher tl1,1n tt1e national rates in many high-income 

countnes.(Chakaya et a] 2008) 

Yet, according to the report, rJtes of multi drug-resistant tuberculosis (.MDR-TB) and 

extensive1y drug-resistant TB (XDR-TB) are increasing drtimatically and are often associated 

with HIV co-infection. The report cites an outbreak of HIY/XDR-TB in TL1gela Ferry, South 

Africa, where the number of case� has increased five-fold 1n the l,1st l\VO years. All of the 53 

people onginall)' diagnosed \\'ith XDR-TB 1n this outbreak were co-infected \Vith HIV. They 

suffered an extremely high mortal it} rate of 98 percent, and survived only ,1n ,tverage of 16 d,1ys 

from the time of diagnosis. Since then, o,er 450 cases of MOR-TB have been reported ,n Tugela 

Ferr)', of which 55 percent are XDR-TB c,1ses, most co-,nfected \Vtth HIV The mortality ritte 

for XDR-TB has dropped slightly but 1s still high at approxim,1cely 85 percent, and even 

mortality rates among MDR TB cases 1n this setting remain alarrningly high. approaching 70 

percent.(S1 ngh et al 2007) 

HIV-mediated iminunosuppression impair� granuloma fo1r11a1ion, restrlting 111 both inet·fecti\'e 

containn1ent of Mycobacterium tuberculosis bacilli and diminished for111ut1on of pt1lmonar)' 

cavities {I\1acDougalJ I 999). These eff·ects manifest cJinicall)' as frequent extr,1pulmonur}' 

disease (Hames el al 2006), atypical cl1esl radiographic find,ng (Read el al 2006, I-lame el ul 

2004), greater involvement of the JO\\'er lobes of the lung, and IO\\ er concentrations of bactei,a 

in sputum (Ministry ot· Health of Ethiopia, 2004). The failure to rJp1dly detect 1"8 ,n 

1mmunocompromised populations has ,mponant impl,carions borh for pa1ien1 care ,and dtsen e 

11 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



control. Altl1ough the conventional \ivisdom is tl1at smeur-11egntive cases do not contribute 

significantly to transrnission, it is not l<nown whethe1· this holds true in popL1lations in which 

HTV-associt1ted i mmunosuppressio11 is common. Wl1al is clear is that the ffti lure to detect TB 

early in H1V-coinfected individuals is lethal. Up to 20% o·f all patients witl1 TB who have 

Lreatment initiated in sub-Saharan Africa die within a year {Peter Godfrey-F,1L1ssett et aJ 2004), 

and t\vo-th11�ds of tl1ese deatl1s may occur in the first 2 montl1s, whicl1 reflects the advanced state 

of illness at the time of final diagnosis. Whereas smear-negative TB J1as conventionally been 

regarded as a slo\vly progressive disease \Vith limited mortality, in HIV-infected cohorts, 

patients \Vith smear-negative disease often have poorer treatment outcomes and greater mortality 

tl1an do their counterpa11s \\11th smear-positive disease (Peter Godfrey-FaL1ssett et al 2004, 

Narain JaiP et al 2004). 

2.5 Control of TB and HIV 

HAART also has been found to pla) an important role in preventing the development of active 

TB 1n HIV-pos1t1,1e patients, reducing the incidence of TB by up to 90% in patients receiving 

such thernp)' re I t1ti ,,e to those not rece1 vi ng tin tiretrov1 ral drugs (Lutfey et al l 996, Gi rard1 ,et al 

2005, S,1ntoro-Lopes et al 2002). Howe, er, despite viral suppression with HA ART, the risk of 

TB remains higher 1n HIV-1nfec1ed persons than in HIV-uninfected pcr'ions, suggesting 

1ncomplete immune restoration in the fo111·1er group (Lawn et al 2006). Treatn1ent of latent TB 

infection with 1soniaz1d 1s highly effective in pre,enting the progression to acti,e disease among 

HIV-infected persons (AIDS. vol. 13 1999, Wilk1nson et al 19981 A recent metn-,1nalys1s of 

randomized controlled trials revealed a reduction in the incidence of active TB of over 30% 1n 

IJersons rece,, ing chemoprophylactic treatment compJred Lo tl1ose 

pl,1cebo.{Woldehanna et al 2004). 

' . 

rece1,,1ng 

Previous studies �ho"1ed that antiretroviral therap) (ART) can rcdLtce tf1c risk of dettth in

patients co-infected ,vith TB and HIV-1 (t\1anosuthi et al, 2006 V,1rrnJ et al 2009). �fhe \\Torl<l

Health Qroanization recommends all TB/HIV-1 co-inf ecLed p,tlients ,,,ith clinical evidence t1f
C, 

AIDS or a CD...J count < 350 cells/�11 st1ould initiate ART dunng TB treatment {Harne et al

2004). 

The future course of the national response to the 1-IIV and AIDS ep1den1ic de1Jends on a number 

of Factors including levels of HIV and AIDS.related kno"'ledge ,1mong the general popul,ation� 
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social st1gmalisation; risk behaviour modification; access to qL1alily services for sexually 

tr,tnsmitted infections (STI); p1·oviston and uptaJ<e of HIV counselling and testing; and access to 

care and ,1nt1-retrovira] therapy (ART), including prevention and treatment of opportunistic 

infections (UNA IDS/World Bani< 2009). 

2.6 Adverse events of drt1gs clue to co i11fection 

Concur,·ent treatrnent of TB and HIV is associated with a higl1er risk of ,1dverse 1·eactions 

compa1·ed to treatme11t or eitl1er infection alone. Hepatotoxicity is a side effect of both non­

nL1cleoside 1·everse transcri1Jtase inl,ibitor (NNRTI) ,ind prote,1se inl1ib1tors based ART ,1s well as 

first-line antituberct1lous drt1gs isoniazid, 1ifampin, and pyrazinamide (Burman et al 2001, De,1n 

et al 2002). Stt1dy from Tl1ailand report tl1e rate of anti-TB drug induced l1epatitis is 9.2% 

(I<rittiyannnt et ,11 2002) and tl1e rate of NNRTI associ,tted severe hepatotoxicity is 14% (La\V et

al, 2003). One study from another country reported tl1e rate of NNRTI indt1ced severe 

l1ept1totoxicity was 20% (Ena et al 2003). Co-administration of NNRTI \Vith first line anti-TB 

drugs may l1ave overlapping l1epatotoxicity. 

HJV-i n fected persons are at i ncre<1sed 11sl< for ison i azid-i ndt1ced peri pl1eral neL1ropalh y, these 

patients sl1ould t,tl<e vit,tmin B6 and a\1oid antiretrovirt1I drt1gs ,vitl1 potentitil peripheral 

net1rotoxicity (e.g., stavudine and d1danosine). Additionally, gastroinrestinal clistress and high 

pill burclen can contribute to redL1ced tolerability and adl1erence to a co111bined TB/HJV 

therapeutic regimen (Ena et al 2003 ). 
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CfIAPTER THREE 

MATERIALS AND METHOD 

3.1 Study area

Tl1e study area is University of Nigeria Teaching Hospita), Ituku-Ozalla, Enugu State. Jt is the 

oldest a11d biggest tertiary hospital in Sot1tl1 Eastern Niger1tl ,1nd the Center of Excellence 1n 

cardiotl1or,1cic surge1·y. It is located in one o·f the vill,tges about 30 kilometers from Enugu to,vn. 

Enugu state is located in tl1e southeast geopolitical zone of Nigeria. It shares boundaries with 

An,1mbra on tl1e West, Abia Stnte on the Soutt,, l(ogi on tl1e North wl,ile Benue and Ebonyi on 

tl1c East. E11t1gL1 was tl1e l1eadqt1arters of the fo,�mer East Centr,tl State and Easte111 Nigeria. 

Tl1ere are f ou1· tertiary l1ealth institt1tions wl1ich are the University of Nigeria Teacl1ing Hospital 

(UNTH), Net1ropsycl1iatric Hospit,1I, the National 011!1opaedic Hospital and tl1e Enugt1 St,1te 

University Teacl1i11g I-Iospital (ESUTI-I) t1II sitt1ated within Enugt1 t1rban.The tot�tl nt1mber of 

health fttcilities available is one thousand and ninety (1090), of which four httndred and sixty 

fot1r (464) are public l1ospital and seventy six (76) are priv,1te l1enltl1 f,,cilitics ( Enugt1 State 

ministry of f-Iealth). 

3.2 Stt1dy Site 

1
"'

11e stttdy tool< place at ChestffubercL1losis clinic of University of Nigeri,1 Teacl1ing Hospital 

Old site in Enugt1. Data f1·om HIV coinfected patients was sought from database of Presidential 

Emergency Plan For AIDS Relief (PEPFAR) progran, at UNTH located in Itulct1-0zalla. 

The Chest c Ii ni c is one of the clinics sti 11 ret,ti ned ,1t tl1e Old site wi tt1 the rest ,tt pc1manent site 

in Itul<Lt-Ozalla. Jt is aln1ost detached fro111 tl1e otl1er units of tl1e l1ospital and b()Uncl by a suburb 

Stinker (tised during the war) and Coal camp (\\1here n1i11ers lived in 70s). Tl1ere t1re seven 

buildings liotisi ng TB cons LI I ting c Ii nic, I aborntory, medical records, rnale \\1ard, fe1nale \Vard, 

drug resistant ward, nurses office, stores, security office and post. 

The clinic is for management of TB cases. Doctors in tl1e clinic consult also at 1-IIV clinic. There

is a laboratory scientist from H1V clinic attached to tl1e clinic for coLtnseling ,ind testing of

patients. Tliis arrangenient al lows for comprehensive management of tl1e p,1tients especial I y

tliose witl, TB/I-IfV co-infection. The ce11tre serves as a major refen·al centre for all states ,n

sottth east Nigeria. 
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Tl1erc are twelve consultants, eighteen resident doctors, ten nurses, six health attendants/ ward 

01·dcrl1es1n the clinic. The clinic runs tl1rice a week; Monday, Wednesday and Fridays \Vith ,1n 

average of two new patients per clinic, twenty four a month and about three hL1ndrecl in a year. 

3.3 Study po1>u l,1tion 

This comprise patients attending Chest clinic who had TB alone and those \Vho had TB

coi11fected witl1 HIV commenced and completed on DOTS tre,1tmenl. 

3.4 I11clusion criteria: 

All spt1tum smear positive AFB patients tl1at enrolled during the study period (2008 lo 2011) 

i11fected witl1 TB alone 01· co i11fected witl1 HIV/Aills commenced on DOTS, completed 

treatment and discl1argecl from t1·eatme11t withi11 speci fiecl stt1dy period 

3.5 Exclusion cr·iteria: 

Patients that are smear negative AFB even if on treatment, witl1 otl1er illnesses, witl1 TB or TB 

co-infected witl1 HIV/AIDS bL1t still on treatment 

3.6 Stt1cly desig11: 

This is a retrospective cohort stttdy. It involved a retrospective review of the treatment outcomes 

among n col1ort of patients with TB alo11e and tl1ose ,vith TB co-infected witl1 HIV who were 

initiated on TB lreutment and completed treatment in the period 2008 to 2011. 

3.7 San1pling metl1od: 

All patients tl1at were enrolled for DOTS from 2008 to 2011 were studied. 

3.8 Resea1·ch tools: 

o,1ta collection form; used to gather information from medical records, treatment or case fi Jes 

and discht1rge summary ,·ecords of patients selected for tl1e stt1cly using tl1e inclusion and 

exclusion criteria. 

3.9 Procedt1re: 

Medical records of patients \Vho were i11iti,tLed cl11 TB treatn1e11t, completed treut1ne11t tlTld

discharocd fron1 treat,nent in tl1e JJCriocl 2008 to 2011 attending Chest clinic for DOTS were 

selected. Their treatment or case files and discharge st1mmary recorcls ,vere 1·eviewed for 
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cxtruct1on of relevttnt data. Their treatment outcome in terms of ct1red, failure, relapse and retu,11 

,1fter default were determined. 

3.10 Definition of treatment outcomes {WHO) 

Cured Patient that started treatment as sputum smea1• positive and at seventl1 month fol low up 

tested negative, goes on to complete t1·eatment and d·iscl1arged 

Fail111·e Patient ll1t1t sta1·ted treatment as spL1tum smear positive and at fifth month follow up still

tested positive. 

Rela11se Patient tl1at started t1·eatment as spL1tL1m smear positive ancl at seventh month fol low Ltp 

tested negative, goes on to com1Jlete trealn1er1t and discl1arged but returns later to clinic sputum 

positive. 

Retu1·n After· Def'ault ('RAD) Patient tl1t1t started treatment as spL1tt1m smear positive, has been 

on trentme11t for rot11· weel<s (011e montl1) i.tnd clef,1t1lted on follow up for eight \.\1eeks tl1en comes 

baclc for t1·eatment. 

Treatment co111pleted: Patient that started treatment as sputttm smear positive, completed 

treatment but tl1e smea1· examination rest1lts were not av�iilable ,it discl1,1rge or end of treatment. 

3.11 Data ma11agen1ent 

3.11.1 Data collectio11 

This was done Lisi ng t1·entrnent or case files and dischn1·ge summary records of patients. A 

Profo,mt\ was used to extract required information. All cnses \Vere reviewed ar1d only tl1ose with 

and fotlr hundrecl and thirty seven that had all the needed info1·n1ation or datti were included in 

this study. 

3.11.2 Variable Definition 

3.ll.2a Outcon1c variable 

The outcome vatiable tised in this study was TB treatment 0L1tcome including cured, failt1re,

relapse, RAD and treatment completed 

3.11.2b Ex1>lanatory variables

The independent vaiiables used in this study were nge, sex, occupation, distance t·rom residence

to cli,,ic, disease status (TB alone and TB co1nfected HIV), CD4 cot1nt, 
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3.12 Data Analysis 

Data analyses were carried out \Viti, Statistical Pacl<age for Social Sciences (SPSS) version I 5. 

Tl11s was based on compa1ing treatment outcome amo·ng patients with TB alone and witt1 TB

coinfected HlV/AIDS 

Freqt1ency tables were used to describe and summarize vari,1bles of interest. Cross tabulations 

were ca1Tied ot1t, t1sing Chi-sqt1t1re test to investigate association between the categorical 

dependent and independent variables at 5% level of signific,lnce. Vari,tbles tl,at \.Vere significant 

at 5o/o level of significance were en1ployed in the logistic regression 1nodel using tl1e outcome 

va1iable� not ct1red = 0 and cured = I.

T/1e logistic 1·eg1·es·sio11 1110</el 

Tl,e existence of ar1 unobserved continuot1s variable, Z is considered i11 the logist1c regression, 

and is usu a 11 y ·ref e11·ed to as tl1e 'propensity towarcls' the eve11t of interest. For tl1e purpose of ti, is 

research, as in tl1e ctise of treatment outco1ne, Z re1Jresents the propensity of not being CL1rcd 

wit l1 l1i gl1 \inl ties of Z corres1Jondi ng to gre,tter prob,tbi I I ties of not being CLI red. 

The linl< function below desc1ibes the relationsl1ip betvveen Z ,1nd lhe probabi lily ot· tl1c event of 

interest in SPSS as fa1· as logistic regression model is concerned (Nort1sis, 2004). 

e2
' l 

TI=--=---, l + e L, 1 + e-z,

Or 

z = loQ( n, ) 
I 

� 1-n I 

Where 
TT, is the probabi Ji ty the i'" case experiences the event ot· interest.

z is the value of the unobse1·ved continuous variable for the i'" case
I 

The model ,ilso assumes cJ,at z is linearly related to the predictors.

Wl1ere 
h ·Ill 

t is tl1e 1·'h predictor for t e , case
., 

IJ 

b
1 

is the }
th coefficient 

p is the nt1mber of predictors 
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If Z we1·e observ,1ble, linear 1·egress1on to z would have been simply fit. Ho\vevcr. since Z is 

unobserved, tl1e predictors must be related to prob,tbility of interest, by substituting for Z. 

The regression coefficie11ts are estimated through ,1n iterative maximum likelihood method. 

In si1nple words, in the logistic regression model, we postulate that the probttbility, Px of not

being cu1·ed, depends on a set of X of · n' factors X 1,

follo,1ving way: 

--

l 

I+ exp[- (,80 + ,81 X 1 + .......... + ,8,, X,, )] 

x4l,·························,-

Wl1ere F is a dicl1otomous variable denoting treatment 0L1tcome, 

F = I if cL1red 

F = 0 if nol cured 

X 
3 

in the 

The J3 's are the parameters that represent tl1e effects of the X, on the probnbi lity of not being 

cured. Tl1e J3 's rep1·esent regression coefficients wl1icl1 are estimated tl1rough an iterative 

maxi mum li l<elihood method and the expo11entials of tl,ese regression coefficients gi,1e the odds 

ratios in the models. 

Tl1e odds ratio for not being cL1red is: P, I CJ 
1 

= exp(,80 + /31 X, + ......... + /3,, X,,) 

Where CJ" = 1 - pr

log,, ( P>. I q, ) = /30 + /31 X 1 + ... · · · · · · + /Jn X,,

Eacli category of the independent variables was compt1red to the reference category and tlie

corresponding sltltistics - B, standard e11·or, Wald, clegree of freedom, significance and ExpB

wt1s computed. 
In each of tlie rnodels that were generated, £.,rpB represents the ratio in the odds of not being 

cured for one unit change in tlie predictor. The constant term indicated in eacl1 model represents 

the intercept of the logistic reg1·ession model equation. 
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CI-IAPTER FOUR 

RESULTS 

4.1 Frequency clistribution of patients by selected Socio-demographic characte1·istics 

Tl1e age distri butio11 of patie11ts in the survey shown in Table 4.1, over l1al f of tl1e patients 

(60.7o/o) were bet ween ages 21 and 40, while 30.2o/o of the patients were 41 years and above, 

witl1 tl1e rem£1ining 9.2o/o of tl1e patie11ts 20 years and below. The mean age of the p,ttients \1/US 
35.32.± 14.33 

• 

Most of tt1e patients (60.2o/o) were m,tles wl1ile 39.4o/o were females. 

Tl1e clistribution of patie11ts by occL1patio11 as shown in Table shows tl1at there was no obvioL1s 

occLt}Jational preclo111inance thoL1gl1 stude11ts had l1ighest proportion of 22.4% ,tnd farmers lowest 

at 8.9o/o. In al I over hat f (53.3o/o) of patients were stL1clents, artisans and ,1pplic,1nts. 

Table 4.1 Distribution of patients by sociodemographic variables 

Sociodemog1·a1>l1ic va1·iables 

Age i11 categories 
<20 

21-30 

31-40 

41-50 

51-60 

>60

Sex 
M,1le 
Fernale 

Occupation 

Ct vi I servant/pLt bl ic servant 
Student 
Artisan 
Applicant/apprentice 
Fa1mer 
Others mainly traders 

Total 

19 

40 

172 

93 

61 

42 

29 

263 

174 

80 

98 

66 

69 

39 

85 

437 

• 

Percent( o/o) 

9.2 

39.4 

21.3 

14.0 

9.6 

6.6 

60.2 

39.8 

l 8.3

22.4 

15. 1 

15.8 

8.9 

I 9.5 

I 00.0 
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4.2 Fr·equency distribution of patients by distance fr·om residence to clinic 

Tl1e distr1bLtl1on of the patients according to tl1e distance the patients had to cover to get to clinic 

,ts sl1own in Fig. 4 below, over two third(76.4%) of the patients covered 20 and less 

l<ilometers(l<n1) wl11le 13.3o/o covered between 21 and 40km with the remaini11g 10.2% covering 

41 l<m and above. 

distance from reside nee to clinic 

dista nee in categorie 
1-20

IIJ 21-40 
� 41-60 
ffil 61-80 
.>80

Pies show counts 

Fig. 1 Distribution of patients by distance from residence to clinic 
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From the distribution o ·f the patients by disease status in Table 4.2 below, it could be seen tl1at

84.9% of the patients had TB alone while 15.l % had TB coinfected wilh HIV. There was higher 

proportion of males l1aving TB alone(62.5o/o) but higher proportion of fem,:1les with TB/HJV 

coinfection(53.0o/o ). 

Table 4.2 Dist1·ibt1tio11 of patients by Disease status 

Disease status N11n1ber 
---------

TB alone 371 

TB with I-ITV 

Total 

66 

437 

21 

Percent(o/o) 

84.9 

15. I

lOO.O 
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From table 4.3 below, Gt· the 56 patients that had TB/HIV whose CD4 cot1nt were recorded, 

over two thi1·d (75.9%) of those wl10 were coinfected with TB and HIV J,as CD4 count belo\v 

350 and about one third remaining (24. l % ) above 350.Tl,e mean (D) CD4 cot1nl is 253.57 

±195.7 J cell/mn1
3 and was in range of 21 to 764 cell/mrn3

Table 4.3 Dist1·ibution CD4 count or TD/HIV patients 

CD4 count 
Above 350 

Below 350 

Total 

Frequency 
13 

41 

54 

Percent(100°/o) 
24.1 

75.9 

100.0 
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Table 4.4 shows tl1at 111ajority of tl1e patients (73.7%) were declared cured at end. of treatment. 

Wl11le tl1ose wiLl1 Tb alone had 75.7% cure, those with TB/HIV coi,nfection l1ad 65.1%. Failure 

cases were l .8o/o, Return After Default were l .4o/o and Rel,1pse 1.1 o/o. Tl,e remaining 22.0% 

either defaulted witl10Llt returning or outcome unl<nown. 

[n same table when 1·ecoded into cured and not cured, 73.7% were cured with 26.3% not cL1red 

(Failure, Retu1·n After Default, Relapsed, unknown, Defaulted without 1·etL1rnir1g to clinic). 

Table 4.4. 1: Dist1·ibution of llatients by T1·eatn1ent Outco111e

Trcat111ent ot1tco111e 

I 11 6 categories 

Cured 

Fai ltrre 

Rett1rn n fter 
default 

Relapse 

Rx completed 

Otl1ers(*) 

I 11 2 categories 

Cured 

Not cured 

Total 

Disease status 

TB alo11c TB/HIV 

Number( o/o) Nu111bcr( o/o) 

281(75.7) 

8(2.2) 

6( l .6) 

5(1.3) 

42(11.3) 

29(7.8) 

282(76.0) 

89(24.0) 

371(100.0) 

41 (62. l) 

0.(0.0) 

5(7.6) 

0.(().0) 

11(16.7) 

9(6.0) 

41(62.1) 

25(37.9) 

66(100.0) 

Total( o/o) 

322(73.7) 

8( l .8) 

l l (2.5)

5( l. l) 

86( l 9. 7) 

38(8.6) 

323(73.9) 

114(26. l) 

437(100.0) 

t Con,pleted· Otl1ers(:t:) = dead, unknown, transferred out Rx completed = treatmen 
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4.5 Associations on disease status 

From table 4.5.1 below, tl1ere was signific,1nt highe1• propo11ion of all age c,1tegory having TB
t1lone compared to tl1ose coinf ected with TB/Hrv with �tge categories >60 years, 21-30 years and
<20 years n101·e. Equally tl1ere was a l1igher proportion of males having TB ,1lone (88.2%
against 79.9%) wl1ile in TB/HIV coinfection females were l1ioher than males (20.l % against

0 

11.8). this is significant with p value of 0.02. there was no significant association among tl1e
occupations even tl1ougi1 l1acl l1igher proportion of TB alone with other occt1pation similar
proportion.(p=0.095) 

4.5.1 Association bet,veen disease status and socioclemograpl1ic variables 

Age in categories 
< 20 

21-30 

31-40 

41-50 

51-60 

> 60

Sex of patient 
Male 
Female 

Occupatio11 
Ci ,,ii/public servant 
Stuclent 
A1·t isan 
Applicant/apprentice 
Farmer 

others 

Total 

Disease status Total (%) 

1"8 TB/I-IIV ( o/o) 

alone( o/o) 

36(90.0) 

156(90.7) 

66(71.0) 

51 (83.6) 

34(8 l .0) 

28(96.6) 

232(88.2) 

139(79.9) 

64(80.0) 

91 (92.9) 

57(86.4) 

60(87.0) 

32(82.1) 

67(78.8) 

371 (84.9) 

4( I 0.0) 

16(9.3) 

27(29.0) 

10(16.4) 

8(19) 

1(3.4) 

31(11.8) 

35(20.1) 

16(20.0) 

7(7. l) 

9(13.6) 

9( I 3.0) 

7(17.9) 

18(21.2) 

66( 15.1) 

24 

40(100) 

I 72( I 00) 

93( 100) 

61(100) 

42( 100) 

29( 100) 

263(100) 

174(100) 

80( l 00) 

98( 100) 

66( 100) 

69( 100) 

39( LOO) 

85( 100) 

437( I 00) 

Test P-value 
statistic (;<

2
) 

23.06 0.000 

5.664 0.020 

9.37 0.095 

• 

• 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Distance from residence Lo clinic t,ad been shown below to be significantly associated with 

disease status, (p= 0.014) 

4.5.2 Associatio11 between clisease status and distance from residence to clinic 

Dista11ce to clinic Disease status Total (o/o) Test P-value 

statistic TB alone(o/o) TB/1-IIV(o/o) 
(x,

2

)
0-20 294(88.0) 40( 12.0) 334(100) 
21-40 45(77.6) 13(22.4) 58( l 00) 

41-60 7(63.6) 4(36.4) 11 ( I 00) 

61-80 4(80.0) l (20.0) 5( I 00) 12.46 0.014 

>80 21(72.4) 8(27.6) 29( l 00) 

Total 371 (84.9) 66(15.l) 437( 100) 
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Patients aged 21-30 years \Ve1·e significantly 1.16 times less lil<e·ly to be coinfccted witl1 TB/HIV 
and tl1ose over 60 years \Vere not sig11ificantly 3.00 times less lil<ely while tl1ose aged 31-40, 41-

50, 51-60 years were not significantly 3.39, 1.63, 1.20 times as Jil<ely respectively. 

Females were significantly more lil ely (OR=l.908) 

Those coveting distance of 21-40, 41-60, 61-80 and over 80km were 2.03, 3.94, 2 .06 and 2.696 
times as lil<ely as tl1ose for 20 1<m and below \Viti, or1ly those covering 80km and above 
statistically significant. 

Table 4.5.3 Logistic 1·egression on facto1·s influencing disease status 

B S.E 

Age in catego1·ies 

<20 (R) 
21-30 -0.155 0.597
31-40 1.220 0.585
41-50 0.486 0.64-l 
51-60 0.671 0.670 
>60 -1.099 1.165

Sig Exp(B) 95 o/o C.I. for EXP(B) 

Lower Upper 

0.796 0.857 0.266 2.762 
0.037 3.388 1.077 l 0.655
0.451 l .626 0.460 5.744 
0.317 1.956 0.526 7.265 
0.364 0.333 0.034 3.267 

0.023 
Sex of' patient 
Male (R) 
Female 0.646 0.285 1.908 I .092 3.334 

Distance to clinic 

0-20 (R) 

21-40 0.707 0.373 
41-60 1.372 0 715 
61-80 0.721 1.263 

>80 0.992 

-2 Log L = 496.387

0 468 

z1 = 1.323 

0.058 2.028 0.977 4 212 

0 055 3.944 0.971 16.() J 3 

0.568 0.173 24 456 
2.056 

0.034 l .076 6.750 
2 696 

(R)= Reference ct1tegor} 
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4.6 Associations �et,veen treatn1ent outcomes anc1 explanatory variables
1

"'

11c cross tt1bulat1on 1·esult of treatment outcome with sociodemographic variables sho,vn 1n
Table 4.6. l below, fo1� age in categories, the proportion of patients cured through all age
categories was over two tl1ird with l1ighest pt·oportion (80%) belonging to tl1c age groL1p 0-20
years, as compa1·ed to 76.2o/o of the patie,,t in the age group 21-30 years. The lowest
proportions(68.9% and 69.0o/o) of tl1e patient witl1 cL1red treatment outcome were in 41-50 years
and above 60 years respectively. Tl1is was riot statistically significant at (p= 0.766)

From same table on c1·oss tabulation result of treatment outco,ne with sex of patient, a very 

si mt lar treattnent outcome was observed between mnles and females with 73.4o/o and 74. 7% 

curect respectively. (p= 0.82) 

Si1nilarly 78.3o/o of the patier1ts tl1al were np1Jlicants/apprentice were cured compared to 77.3% 

and 76.So/o fo1· artisans and students respectively.7 l.8% of others majorly traders ,tnd 70.0o/o of 

civil/pt1blic servants we,·e eqL1ally ct1red. Farmers had the lowest proportion at 66.7%. Tt1is was 

not statistically significanl.(p= 0.652). 

Table 4.6.l Association between Treat1nent outcome and socioden1ograpl1ic va1·ial>les 

Age in categories 
<20 
21-30 
31-40 
41-50 
51-60 
>60

Sex of patient 
Male 
Female 

Occt1pation of patient 

Civil/public servt1nt 
Student 
Artisttn 
Appl icnnt/,1ppren Lice 
Far1ner 
Ott1ers esp Traders 

Total 

T1·eatment outcon1e 

Cured( Not Cured(%) 
o/o) 

32(80.0) 8(20.0) 
131 (76.2) 41(23.8) 
67(72.0) 26(28.0) 
42(68.9) 19(31.1) 
31 (73.8) 11 (26.2) 
20(69.0) 9(31.0) 

193(73.4) 70(26.6) 

130(74.7) 44(25.3) 

56(70.0) 
75(76.5) 
51(77.3) 
54(78.3) 
26(66.7) 
61 (71.8) 

323(79.3) 

24(30.0) 
23(23.5) 
J 5(22. 7) 
15(21.7) 
13(33 .3) 
24(28.0) 

114(26.1) 

27 

Total ( o/o) 

40( 100) 
172( 100) 
93( 100) 
6 I ( 100) 
42( 100) 
29( l 00) 

263( I 00) 
174(100) 

80(100) 
98(100) 
66( l 00) 
69( l 00) 
39(100) 
85( 100) 

437(100) 

Test P-value 
statistic 

., 

<x-) 

3.004 0.766 

0.096 0.824 

3.312 0.652 
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From table 4.6.2 below showing c1�oss t,1bulation result treatment 0L1tcome with distance tl,e

pal1enl has to cover from residence before getting to clinic to access care, the highest proportion

of cured (77.So/o) was for those wl10 cover 20 l<ilometres or below followed by those that live 

very rnr away ( >801cm). Patients cove,�ing 61 to 80 kilometres and 41 to 60 l<i lometers had tl,e .

least ct1re proportions at 40.0% and 54.5% respectively. This observed diJ'ference w,is 

slntistical 1 y si gni fica11 t (p= 0.017). 

Table 4.6.2 Association bet,veen T1·eatn1cnt outco111e and distance to clinic 

Treatn1ent outcon1e 

Oista11ce to cli11ic Cur·ecl(o/o) Not 

Cu1·ed(o/o) 

,Q-20 259(77.5) 75(22.5) 
21-40 36(62.1) 22(37.9) 
41-60 6(54.5) 5(45.5) 
61-80 2(40.0) 3(60.0) 
>80 20(69) 9(31.0) 

Total 323(73.9) 114(26. l) 

28 

'"f ota I ( o/o) 

334( I 00) 
58( l 00) 
11 ( l 00) 
5( 100) 
29( 100) 

437( lOO) 

Test 

statistic 

(x.
2

)

11.995 

P-v�1lt1e 

0.017 
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The result of tl1e cross tabulation bet\veen treatment OLJtcome ltnd disease stt1tus as shown in 

table 4.6.3, the proportion of cL1red among patients with TB alone compared \Vith those with TB 

co1nfected with HIV was 76.0% against 62. l o/o respectively. This observation w,1s statistically 

significant ( p = 0.022) 

Table 4.6.3 Association bet\iveen T1·eatn1ent outcome and Disease status 

Disease status 

TB alone 
TB/HIV coinfection 

Total 

T1·eat1nent outcon1e 

Cured(o/o) Not 

Cu reel ( o/o) 

282(76.0) 89(24.0) 

41(62.1) 25(37 .7) 

323(73.9) 114(26 . .l) 

29 

Total (o/o) Test 

statistic (x
2
)

37 l ( l 00) 

66( 100) 5.606 

437(100) 

P-value

0.022 
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Table 4.6.4 below shows t11e c1·oss tabt1lation 1·est1lt of treatment oLttcome with CD4 coLint of
TB/HIV patients. A l1igl1er proportion 69.2% of the patients who had CD4 coL1nt above 350 as

compared to 58.So/o of tl1ose \Vho had CD4 count below were decl t1red ct1red. '"fhis result was not

statistically significant (p= 0.54)

Table 4.6.4 Association between Treatn1ent ot1tcon1e ,vitl1 CD4 cou11t 

Treatn1ent outcome Total (o/o) Test P-value 
statistic (x.2) Cured(o/o) ot Cured(o/o) 

of CD4cou11t 
patients 
Above 350 9(69.2) 4(30.8) 13( 100) 
Below 350 24(58.5) 17(41.5) 41(100) 0.475 0.536 

Total 33(61.1) 21(39.9) 54( 100) 

lO 
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F1·om table 4.6.5 below, patie11ts tl1nt covered 21-40 km were 50o/o as lil<ely lo be cured when
compru·ed to patients that cove1·ed 0-20 l,tn. This observatio11 was statistically signific,1nt . Those
that cove1·ed 41-60 km, 61-80 l<m, over 80 km ai·e 40o/o, 20%, 70o/o as )il<ely not to be cured
wt,en compat·ed witl1 patients that cove1·ed bet\veen 0-20 km. They were not statistica]ly
significant. 

Patients that have TB coinfected \vith HIV were 60o/o as lil<ely to be ct1red comp�tred to the 
patients infected witl1 TB alo11e. Ho\vever, this observed difference was not statistically 
significant at (p= 0.059). 

Table 4.6.S Logistic regression on factors influencing treatment outcon·1e 

Distance to clinic 

0-20 (R) 

21-40 

41-60 

61-80 

>80

Disea e status 

TB alone (R) 

TB/HIV coinfection 

-2 Log L = 487.135

B S.E Sig 

-0.693 0.304 0.022 

-0.930 0.628 0.139 

-1.6 I 5 0.927 0.081 

-0.393 0.424 0.409 

Exp(B) 95o/o C.I. for EXP(B) 
Lo,ver U11per 

0.500 0.276 0.907 

0.395 0.115 1.351 

0.199 0.032 1.224 

0.702 0.304 1.624 

-0.547 0.289 0.059 0.579 0.328 1.()21 

(R)= Ref ere nee category 
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Tl1ose coinfected with TB/HIV were 1.9 times less likely to be cured complLred \Vith those with

TB ttlone and this was statistically significant as shown in Table 4.6.6 below

On udjustit1g for otl1e1· va1·iables as st,own on Table 4.6.6 below, those coinfected with TB/HJV

were 52 o/o as Ii l<el Y to be cured as those wth TB alone. Females were 1.12 ti 1nes us Ii kel y to be 

cu1·ed as males. Students we1·e 97% as lil<ely to be cured as civil or public servants while 

artisans, applicant/apprentice, farrners and otl1ers had L.26 times, l .28times, l.35times, 1.20 

t1mes respectively as lil<ely to be cured. 

Patie11ts in age c,1tego1·ies 21-30, 31-40, 4 l-50, 5 l-60 and >60 years were 73%, 69%, 53o/o, 68o/o 

and 55o/o as lil<ely Lo be ct1red as those <20 years. Those who covered distances of 21-40, 41-60, 

61-80 a11d >801<m were 48%, 39%, 21 % and 35% as lil<ely to be cured \Vhen compared with

those cover1 ng <20 l<m 

• 
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Table 4.6.6 Logistic regressio11 on i11fluence of disease status on treatn1ent ot1tcome

,, ar.iables 

Disease tatus (u11adjust) 
TB alone (R) 

TB/1-IIV coi11fection 

Disease stntt1s(aclj11sted) 
TB alone (R) 

TB/HIV coinfection 

< 20 (R) 

21.-30 

31-40 

41-50 

51-60 

> 60

Sex 
Mnle (R) 

Fen,ale 

Occupatio11 
Civi 1/publ ic servant(R) 

Student 

Artisan 
Appl icant/appre11tice 

Fnr1ner 

Other esp trader 

Dista11ce to clinic 
0-20(R) 

21-40 

41-60 

61-80 

>80

B S.E. 

0.659 0.281 

-0.560 0.303 

-0.314 0.479 

-0.372 0.574 

-0.632 0.634 

-0.391 0.675 

-0.597 0.722 

0. 11 () 0.235 

-0.033 0.466 

0.234 0.413 

0.246 0.451 

0.299 0.485 

0. L 73 0.362 

-0.732 0.331 

0.646 -0.935
0.958 -I .550
0.443 -0.411

Sig Exp(B 

0.019 0.518 

0.065 0.571 

0.512 0. 731

0.517 0.690

0.319 0.532

0.563 0.677

0.408 0.550 

0.641 l .116

0.943 0.967 

0.571 1.264 

0.586 1.279 

0.538 1.349 

0.632 I. l 89

0.027 0.481 

0.148 0.392 

0.106 0.212 

0.353 0.663 

4.613 

9 S o/o C. I.for exp (]J)

Lo\ver Upper 

0.298 0.898 

().316 1.034 

0.286 1.867 

().224 2.124 

().153 1.842 

(). l 80 2.542 

0. 134

2.267 
• 

0.704 

J .769 

().388 2.412 

().562 2.840 

().528 3.096 

(). 521 3.489 

().585 2.415 

0.251 0.920 

().111 l .393

().()32 l 387

().278 1.579 

• _210 L==496.387 (adjtasled) R=Refer·ence
-21og L=484.466 (unadjusted) g 
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CHAPTER FIVE 

DISCUSS IO ' CONCLUSION AND RECOMMENDA TIO

5.1 DJSCUSSION 

5.1.1 Socio-den1og1·aphic chara t · t· f c eras 1cs o and otl1er factor·s in study poptilation 

TB poses si0nificttnl cl1allenges t I 1 
. 

. 
. . . 

0 o ceve 01)1ng economies ,1s 1t pnmar1ly affects people dunng

' · ve1 1a o t e patients (60.7o/o) were between ages 21 andtt,ei r most prod tic ti ve years O · I it· f h 

o ·
- - . ea1 s. e 1n 1ng was consistent with previous reports40years, witl1 mean a0e of 35 3? + 14 3y · Th r· d. 

· · · 

in developing countries(Ige and Olt1dol<L1n 2011, Njepuome and Odume 2009, F,1tiregun et al

2009, Erhabor et al 2003).' I-Iowever, TB has been reported to be two-to-four times n1ore

p1·evalent amo11g the elderly age group in developed count 1ies(Davies 1991 ).

Most patents (60.6%) were males and male to female ratio was l .6
.
Tl1e observation 'vVtlS 

consistent with findings in si ,ni lar studies in Nigeria. (Nwnl<chokor and Thorn as 2000, Sala111i

and Olt1boyo 2003) The male: female ratio in a stt1dy on 1isl< of TB among dit1lysis patients w,1s

1.8( Christopo L1los et al 2009),

TB is closely associated with poor li ,1ing conditions, poverty, and low socioeconomjc status.

From the stL1ciy there was no obviot1s occt1pntional predominance thoL1gh stLtdents l1ad l1ighest

proportion of 22.4% and farmers lo,vest at 8.9%. In all over half (53.3%) o r respondents were

students, artisans and applicants who comprised young dependants \Vilh poor means of

livelihood, habitate congested apartments like hostels and camps. Similar study at lfe, low

socioeconomic status, overcrowding, and poor living conditions were ident1 fied as major risk

factors in the development of pul1nonary TB.( Erl1,1bor et al 2003)

Over t wo third(76.4%) of the patients covered 20 and less kilorneters(krn) to cl inc ,vith very few

corning from far places (> 80km) who were usually admitted. The 1nean distance was

23.36±18.43km. This is far from DOTS strategy recommendation of 5 km so that patients can be

monitored adequately.(WHO 2005).

F h d. .b · f the pati·ents by disease status, 84.9% of tl1e patients l1ad TB ,1lone while

rom t e 1stn ut1on o 

I 5. 1 % had TB coinfected with HJV. Significantly there is higher proportion of males having TB

l h. h ·oportion of females witl1 TB/HTV coinfection(53�). Tl1is is similar

a 011e(62.5o/o), but 1g er pt 

• 

. f . Z007 TB which has up to 65% of males having spu1urn s1near-positive

to tl1e nat1onnl v,1lues 01 
. 

. f H alth ?007). This value is expecled as males in sub-Saharan Africa

results (Federal Ministry o e - . . . 
. 

d
. ·no factors for 1nfecl1on than females, being more active and

are more exposed to pre 1spos1 o . . . _ . 

. 
. . . . 1

. 
. · clLiding ge11der and power 1elat1ons , l1ave an important impact

soc1al1z1 ng. Social 1 nequa 1 t1es, 1n 
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on 1q1v tr,1nsmiss1011 (Sweet and D · ? · en1son _QQ8). Recent reviews ,tlso suggest that ,vomen 1n

rn,,ny purls of the developing worl l I 1· I c 1as 1 tt e or no say on l1ow, when, ,1nd whe1·e sex takes place

tliereby increasing the lil<elihood of HIV infection in them (Aggleton and Rivers 2007). Female

unatomy and socio-cultural factors also contributes to the situatjon.

The SLUdy showed that majo1ity of the patients(73.7%) \vere declared ct1red at end of treatment. 

The findings were similar to otl1er stt1dies in Nigeria by Ige and Oladol<un 2011, ,Fatiregt1n et al 

2009, Egbewale et al 2007 wl1ich l1ad ct1re rate of 70-80% and study in Europe by Faustini et al 

2005 witl1 ct1re about 75o/o. Other ot1tcomes from the stt1cly of Failt1re 1.8o/o, Return After 

Defat1lt l .4o/o, Relapse 1.1 o/o. were differe11t findings i11 another study among pregnt1nt women in 

sot1th west Nigeri,1 of 8.So/o relapsed, 12.8% treatment fnilttres. (Aclebimpe Wasit1 et al 201 I). 

Even with tl1is e11couraging 1·esult, findings from the study is below the recommended target of 

85% by tl1e WHO so the1·e is need to imp1·ove on the outcomes (WHO 2005). 

Two thi1 ·d (62.5%) of tl1ose who were coi11fected with TB tlnd 1-IIY had CD4 count below 350 

cells/1n1113 with 111ean (0) CD4 coL1nt 253.57±195.71 cell/mm3. This v\as not ftlr from expected

as TB being the con1monest oppo1·tunistic infection occurs ,1s immt1nity drops. The finding 

thot1gl1 was in contrast with obse1·vation in Port Harcou11 wl1ere the mean CD4 ly111phocyte 

cot1nt of tl1e HIV-infected subjects \\1as 195 ± 40.Sce J ls/�LL. (Erhi1bor et al 2010) 

5.1.2 Facto1·s associated ,vith Treatn1ent Ot1tcon1es

There \Vas no significant association bet\veen tret1tment outcome and age. Proportion of patients

cured through all age categories was over two third \Vith highest proportion (80%) belonging to

th O '"JQ ye·it·s even tt1ot1oh tl1ere vvere higher prevalence among some ages, tl1ese do .
e age grot1p -.... , , o 

· 
· fl nee or affect treatment outcome Tl1is was supported by s tudy on treatment

not 1n any way 1n Lie , · 

d G I hosp). tals in Ogbomosho \,vhich shovved no better trcatn1ent outcon1e
outcomes one at enern , 

among any age category (Egbewale et al 2007)

. . e was observed between m,1les and females. Tl1is result was not

A very s1 mt I ar tret1tment outcom 

. . . . 
d
' , · no association in Lre;:1tment outcomes between males a11d

statisticf1lly s1gn1f1cant 1n 1c,1t1ng . . 

d f. ct· gs in similar stL1dies where tl1ere was l11gl1er cure rate 1n

females. Tl1e result contraSle in in 

. ?003 FatiregLtn et al 2009) thougl1 in line \Vith findings by

females ( Diel and Niemann -

N
. · where botl1 sexes h,1d similar ot1tco111e.(Egbewale et al

Egbewale et al in south weSt ige,, a 

2007) 

. t on betweer, treat1ne11t outcon1e and occuplttion even when

There was no significant associa 1 

low socioeconomic group being more affected (students,

stLtdy showed people of 
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on I--lfV tritnsmiss1on (Sweet and D · ?OO ' en1son - 8). Recent reviews also stlggest that ,vomen 1n

n1�iny parts of tl,e developing world has little or no say on how, when, ,tnd whe1·e sex takes place

tl,ereby increasing the lil<clihood of HIV infection in them (Aggleton and Rivers 2007). Female

anatomy and socio-cultural factors also contributes to the situation.

Tlie study showed tliat majority of tl1e patients(73.7o/o) we1·e declared cured at end of treatment. 

Tl1e findings wei ·e similar to other studies in Nigeria by Ige and Oladol<un 2011, ,Fat1regun et al 

2009, Egbewale et al 2007 wl1icl1 l1ad ct1re rate of 70-80o/o and study in Europe by Faustini et al 

2005 witl1 cure ,1bout 15o/o. Other 0L1tcomes from the study of Pai lt1re l .8o/o, Return After 

Defat1lt 1.4%, Relapse l.lo/o. were differer1t findings 111 another study among pregn,1nt women ir1 ·

sot1tl1 west Nigeritl of 8.5o/o relapsecl, 12.8% treatment failL11·es. (Adebimpe Wasiu et al 201 J). 

Even witl1 tl1is encou1·aging 1·esult, findings from the study is below tl1e recommended target of 

85o/o by tl1e WHO so there is need to improve on the outcomes (WI-IO 2005). 

Two third (62.5%) of tl1ose who were coinfected with TB and HIV 11,1d CD4 cot1nt below 350 

cells/mm
3 

'A1it11 n1ean (C1) CD4 coL1nt 253.57±195.71 cel l/n1m3. This was not f,ir from expected

as TB bei11g the co111monest opportunistic i11fection occurs as immunity drops. The finding 

tl1ougl1 was in contrast witl1 observation in Port 1-larcourt wl1ere the mean CD4 lympl1ocyte 

count of the HIV-infected subjects was 195 ± 40.5ce l ls/�LL. (Erhabor et ul 2010) 

5.1.2 Factors associated \Vith Treatn1e11t Outcomes

Tliere was no significant association betwee11 treatn1ent outcome and ,1ge. Proportion of patients

cured through al J age categories was over two third with highest proportion (80%) belonging to

the age group 0-20 years, even though there were higher prevalence among son1e ages, these do

· · fl affect treatment outcome. This was st1pported by study 011 treatment
not 1n any way 1n L1ence or , 

G I h ·tals in Ogbomosho wl1ich sl1owed no better treatment outcome

outcomes done [1t enera osp1 

among any age category (Egbewale et al 2oo7)

observed between males and females. Tl1is result w,1s not

A very simi Jar t1·eatment OLttcome was

. . . . . . . , . association in treatment 0L1tcomes between males a11d

stat1st1cally s1gn1f1cant 1ndic,tttng no · 

f
. 

d·n s in simil,ir studies where there was higher cure rate 1n

females. Tl1e resu It contrasted In I g 
. . . . 

2003, Fatiregtin et al 2009) thougl1 1n l ine \V1tl1 f1nd1ngs by

females ( Diel and Niemann
. . h ·e both sexes h,td si mt lar ot1tcome.(Egbe\vale et al

Egbewa)e et al in south we5r Nigei·ia \1/ er 

2007) 

. . treatine11t OLtlcome a11d occt1p�1tion even when

Tl1ere was no significant assoc1at1on between

. mic groLtp being more affected (students,

study showed people of )ow soc1oecono 
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on I-I IV transmission (Sweet '1nd D · ?O '- en1son - 08). Recent reviews also sL1ggest that women 1n
1ntt1iy parts of tlie developing world has little or no say on l1ow, when, .. ind where sex takes place
tl1ereby increasing tlie lil<elihood of IDV infection in them (Aggleton and Rivers 2007). Femaleanaton1y and socio-cultur"al factors also contrib·utes to the situation.

Tlie study showed tliat majority of the patients(73.7o/o) were declared cured at end of treatment.
The findings we1·e similar to othe1· studies in Nigeria by Ige and Oladol<un 2011, ,Fatiregt1n et al
2009, Egbewale et  al 2007 wl1icl1 had CLLre rate of 70-80o/o and study in Europe by Faustini et al
2005 \1/itl1 cure about 75o/o. Other ot1tcomes from the stt1dy of Failt1re 1.8%, Return After
Def tllt It 1.4 o/o, Rel apse 1.1 o/o. were different findings in anot t1er study among 1Jregn,1nt women i r1
sot1tl1 west Nigeria of 8.5o/o relapsed , 12.So/o treatment failt11·es. (Adebimpe Wasiu et al 201 I ).
Even with this encouraging 1·est1lt, findings from the study is below the recommended target of
85o/o by tl1e WHO so tl1ere is need to improve on the OLttcomes (WI-IO 2005).

Two tl1i1·d (62.So/o) of tl1ose who were coi11fected with TB and HIV had CD4 cottnt below 350 

cells/mm3 witl1 n1ean (0) CD4 coL1nt 253.57±195.71 cell/n1m3
• Tl11s \A/US not f,ir from expected

as TB bei11g the commonest opportunistic i11fection occLtrs as immunity drops. The finding 

though was i11 contrast witl1 obse1·vation in Port Harcourt wl1ere the mean CD4 lymphocyte 

count of the HIV-infected subjects \\1as 195 ± 40.5cel ls/�LL. (Erhabor et t1I 2010) 

5.1.2 Factors associatecl witl1 Treat111ent Outcornes 

There was no signi ficanl association between treatn1ent 0L1tco1ne and age. Proportion of patients

cured through all age categories was over two third with highest proportion (80%) belonging to 

lh O ,Q ye·li·s even thouof1 there were higher prevalence an1ong son1e ages, these clo . e age grot1p -- , , o 

· · fl ffect tt·eatment outcome. This was supporLed by study 011 treatment not 1n any way 1n t1ence or a 

G I h · tals in Qabomosho wl1ich sl1owed no better treatment outcomeoutcomes done at enera osp1 o 

a111ong any age category (Egbewale et al 2oo7) 

observed between rnales and females. Tliis result wt1s notA ve1·y similar t1·e,1tment OLttcome was 

. . . . ssociation in treatment oLttcomes between males arid
statistical I y sign i f1can t I ndictltl ng no a 

f
. 

d' as in similar studies where there w,1s h1gl1er cure rate 1n
females. Tl1e resu It contrasted in I no 

. . . . 
2003, Fatiregtin et al 2009) thougl1 1n line \V1lh findings by

fen1ales ( Diel and Niemann 
. · h e both sexes 11,td similar 0L1tcon1e.(Egbewale et ,\I

Egbewale et al 1n south we5r Nige,,a w er 

2007) 

. . en trentrnenl ot1tcon1e and occupi.ttion even when
Th . 

·r· ant assoc1at1on betwe 
ere was no s1gn1 ic . being more affected (students 

low soci oeconomrc group
study showed people of 
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,ipplicnnt/t\PIJrentice, ,lrtisan). Itah et al i11 his study showed traders, health workers and food
ve11dors t\S having hi 0her prevalenc b · · · b e ut no assoc1at1on w1tl1 treatment outcome.(Ituh et al 2000)

Distance from residence to clinic sliow d 
· · r· · · · c a s1gn1 1c,tnt assoc1at1on with tretttment outcome.

Patients that covered 20km and below as wel I as abOve 80l<J11 had a better outcome. This most
lil<ely is due to better co1111Jliance to treatment. Tl1ose close to clinic (<20km) will attend clinic
bette1· while those very far (>80k1n) are Ltsu,1lly on ,1dmission and drug administered by nurses
tl1us ensuring better compliance with direct observation by l1ealth worker as they take their drugs
especially wl1ile 011 tl1e intensive pl1nse of therapy. Previous studies have equ,tlly found distance
patie11t coverc before getting to  clir1ic to be important (Castelnuovo, 20 lO). Tl,is may be because
tl1e DOTS st1·ategy adopted by tl1e N ,1tion specifies that patient is selected for treatment based on

location of 1·esidence f1·0111 the DOTS health ff1cility. This should be abot1t 5km

Tl1e J)ropo1·tion of cu1·e among patients w·ith TB alone compared witl1 tl1ose with TB coinfected

with 1-IIY showed a statistict1l ly significant association. Tl1is is st1ppo1tecl by sorne stt1dies 

(MLJl<adi et al, 200 I; Dl1eda et al., 2004; Dean et al., 2002�). which h,1ve st1ovln tl1al compared

witl1 HlY-L111infected TB pntients, HIVinfected TB p,1tients l1,1ve st1bstanlittlly higher case 

fatality r,1tes and defat1lt rate. The e1nerge11ce of more interaction of TB \Vith l1umltr1 

immunodeficiency virL1s (HIV) infection 111ight be one of tl1e ways HIV hns conlnbuted to a 

global resurgence o·f tuberculosis (Corbett et al., 2003). 

There is no association bet ween tref1tment outcome and CD4 count. The finding may be due to

relatively high CD4 count values observed among the patients(253.57±195.7 I cell/mm3 ).

5.1.3 Regression Analysis on significant factors associated ,vith Treatment Outcomes

. . d ?Ol<m were Ii kely not to be CLtred wl1en compared with those that
All patients tl1at covet e > -

· h t h  d TB coinfected with HIV were almost twice more lil<ely not to
covered < 20km. Pat1ents t a a 

h r
· 

ts wl,o were infected witl1 TB alone. Tl1is may be as a resttlt
be cured as compared to t e pa ien 

. h ther ranging from 111anifestt1tion of tl1e disease in co- morbid
of effect of e,1ch disease on t e o 

. . · The ef·fect of this was eqt1ally ob\1ious in tl1e unadjusted and
condition to drug- drug I ntei action·

adjttsted analysis for disease Slatus
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The findings have added to the existing knowledge and insight into challenges to treatment
outcomes among TB patients. Even though there \Vas a moderate high cure rate among smear­
positive pulmonary TB patients, it still fell short of expectation if Nigeiia 1s to achieve target set
for TB cure rate by 20 I 5 hence the need for stakeholders in TB control to intensify efforts in
identifying and developing solutions. Some of the factors associated with poor treatment
outcome included TB patients coinfcclion with HIV as well as distance from residence to healtl1
f aci Ii ty ,vl1ere DOTS services ,1re av,1i lablc lo ,1ccess drugs.

Tl1e1·e is every need lo intensify l1ealth education and communict1tion so tl1at people becon1e
more aware of OJJe1·ation sites fo1· DOTS witl1 social bel1avioral change especially among youtl1s
especially in this er,1 of HIV pandemic.

5.3 RECOMMENDA"ff ONS 

1. The dLial infection of a person by TB nnd I-IIV seen as double monster with its

I been seen to contribute to poor trc,1tment outcome. There is need to consequences 1as 
. . b t tfie disease bel1avioral change con1111unict1tion especi,tlly for 1 ncrease t1\va1 eness a ou , 

· b f fiealtli t··1cil1ties \,\litl1 resources for volunt,1ry counseling and youths, 1 ncre,tse num er O 

testing, und access to anti retrov1 rttl drugs. 

. I ber of heal tl1 f aci I I ties or ce11tres \Vi th DOTS services. 2. Tl1ere is need to J ncrease t ,e nL1m 
. 

· · , . ss the nation such that is within \.V,tll<rng distance toIt j s not just tl1is but spreadr ng rt ,1c1 o 
. 

. 
. . · w·r11 tliis, tl1ere \Vi II be better compl1nnce among the everyone that requires the set vices. t 

• • . . 1 Ith workers then ct1lm1nal1ng to better treatment 
patients, better monitonng by ,ea 

outcome 

ti e low socioecor1omic cl,1ss a11d poor 11\ i11g 
to be commoner ,1mong , 

3. TB is shown
d f r government at all levels to stnve and improve . . 

d ths tl1 us tl1ere is nee o 
cond1t1on an you 

eJino the youths through creating JOb . . of the masses by empo\.v o 
the living condiuon 

. d c·ire for the dependent ages as these \viii . . tl1e weJ I be1 ng an '" 
opportunities, improving 

d disease burden.
help imp1·ove their status an 
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