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ABSTRACT 

Bacl<g1·ou 11cJ: Tt1berculosis (TB) ra11ks top a111011g otl,er opportL111 ist ic i r1 f ectio11s in people I iv i ng 

\Vi ti, l-Iun1a11 i 1111nunodeficiency Virt1s (HIV) "vii icl1 l1as contri btated to h igl1 111otatl ity across age 

groups in resource co11strai11t setti11gs. The co-existence of Tt1berculosis (TB) and is known to 

present a n1anagement cl1allenge. K11owledge of tl1e detern1ina11ts of outcon1es of treatment 

can l1el p in1p·rove care. Tl,e 111a i 11 objectives of ti, is stt1cly \\'ere to deter111 i 11e JJreva le11ce of TB/HIV 

co-i11fectio11 a11d treat111e11t ot1tco111es a111ong TB/HIV co-i11fected patie11ts e11rollecl on directly 

observed tl,erapy sl1ort-cot1rse i11 Oyo state Nigeria. 

Metl1ocl: A cross sectio11al stt1dy desig11 ,vas carried ot1t Ltsi11g patie11t records fro1n Ja11t1ary 2009 to 

20 l O i11 53 ft111ctio11al DOTS ce11tres i11 Oyo state. Tl1e sttid) popt1latio11 co11sisted of 7905 patients 

e11rolled 011 a11ti tt1berct1losis regi1ne11 exce1Jt for tl1ose \vitl1ot1t 1-IIV rest1lts. l11formatio11 011 tl,e 

treat111e11t cards a11d otl,er reporti11g for111s \\1ere abstracted \vitl1 tl1e tise o·f data extraction for1n.Cl1i

sq ti are a11d logistic regressio11 \;yere tised to test tl1e relatio11sl1 i p bet \vee11 TB/HIV co-in fectio11 a11d 

socio-de111ogra1Jl1ic variables� cli11ical cl1aracteristics a11d treat111e11t ot1tco111es. 

Result: Tl1e 111ea11 age of TB/HIV co-i11fected patie11ts \Vas 37.95± 1.22 co111pared to tl,e 1nea11 age of 

tl1e TB \\ itl1ot1t HIV patie11ts wl1 icl1 \vas 3 9 .95± I .66 :, ears. It \\ as see,, tl1at tl1ere \Vere rnore females 

(59%) tl1a11 111ales (4 lo/o) \Vl10 \\ere TB/1-IIV co-i11tected \vl1ile for tl1ose tt1berct1losis patie11ts \\itl1ot1t 

HIV tl1ere ,,ere 111ore 111ale� (56o/o) tl1�111 fe111,1lec; (-l4°/o) ,,110 l1acl TB i11fectio11. It \vas also obsel"\ed in 

tl1is stt,d)' tl1at tl1e treat111e11t ot1tco111es a111011g TB/1-IIV patie11ts \Vas very poor, Cure (30.2o/o) a11d 

belo \\' tl1e 853/o WHO sta11dard st1ccess rate. Tl1e 111ort,1 I ity rate \\1as 11 igl1 as (IO .6o/o ), treat111e11t fa i I ure 

(4.6o/o), Defattlt (3.8o/o), tra11sfer ot1t (3.6%) a11d treat111e11t co1111Jleted (47.2°/o). Majority of tl1e co

i11fected cl1e11t recei \ed care i11 tl1e IJL1blic facilities.Tl,e logi tic regressio11 s110 \\ed tl1at co-i11fected 

fe111a Ies \Vere 1.22 7 ti n1es 111ore Ii 1-(el) to be 5>t1cce�� f�t, 111 treated co111 pared to 111a les co-1 n fected 

patie11ts (CI= 1.077 - 1.398), co-i11fecte(I patie11ts tl1at \\ere e11gaged \\ itl, \\Ork \Vere 2.123 ti111es less 

like!) to successft1lly treated (Cl= 0.400 - 0.555).111 additio11 patients receivi11g a11ti-tt1berculosis 

treat111e11t in private O \v11ed facilities \\ 1ere 1.828 ti111es less lil<ely to be st1ccessft1lly treated co111pared 

to patie11ts i11 gover11n1e11t O \,v11ed facilities (CI = 0.451 - 0.665). 

Co11clt1sio11: Tl1i� prevale11ce of 14.23/o for TB/1-llV co-i11fectio11 a111011g tt1l1erct1losis patie11ts i11 tl1is 

stL1dy is si111ilar to fi11di11g� fro111 relatecl cloct1111e11tecl �tt1dies 111 Nigeria Tl1is 1Jre \ale11ce is still l11gl1 

a11d tl1erefore cal ls for collaborative act i\ ities a11cl progra1ns i 11 N 1geria 011 effecti \ e treat111e11l TB l-1 l V 

co-in tected pat1e11ts as tl1 is \VOu Id rea 11) l1el p i 111 pro \ e treat 111e11t ot1tco111es for TB HIV pat1e11ts 

er1rolled 011 daily DOTS. 

Key11,01·cl� : TL1be1·c·11!<J!l'J5, l-lL1111t111 i1111111111(Jc/eflc1e11l�l' ,,,,·11s, Di,·ec tlJ' <)b,e,·,·e 1/1e1·l1JJ_\ \l1,J1·1-c (J111·,<! 

t1·eat111e11t 0111co111e. 
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• 

OPERATIONAL DEFINITION OF TERMS 

• Pulmo,iarv TB (PTB): Tuberculosis affecting tl1e lung tissues only .

• Extra-pulmonary TB (EPTB) : Tuberculosis affecting other parts/organs in the body .

Neu, Case(N): TB patient who has never had treatment for TB or who has taken ant-TB 

drugs fo1· less thanfoi,r ,veeks 

• 

" Relapse(R): TB patient who previously received treatment and Jvas declared cured or 

con1plete<l after a /11/ I co11rse of treatme11t a11d has once agai11 developed sputum sn1ear-

positive TB. 

• Treatn1e11t fai/11re (F): A smear-positive patients who while on treatment remains or

becomes smear-positive at five montl1s or later after commencement of treatment. 

• Ret11r11 after <le{ai,lt (RAD): TB patient who completed at least four week of Category 1

treatment and 1·etur11ed sn1ear-positive after at least eig/1t ,veeks of interruption of 

t1·eatment. 

• Tra11sfer i11 (TI): TB patient already registered for treatment in one LOA/state who is

transferred to another LOA/state to co11tinue treatment. 

• Otlzer (0) : TB patient who l1as been treated fo1· TB outside NTBLCP network for more

than 4 weeks and is smear-positive. Or, has previously received treatment and was 

declared cured or completed a full course of treatment, tl1en diagnose again by medical 

officer as sputum smear-negative TB. 

• Cured : TB Patient who was smear positive at diagnosis, \vho completed 6 or 8 months

of treatment and who is smear-negative at tl1e end of 6
th 

or 7
t11 of treatment and at least

• • 

one previous occas1011. 

• Tref1tn1ent s11ccess: TB patient who con1pleted tl1e ft1ll course of treatment (c11red +

treat1ne11t co111pleted) 
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• 

• 

• 

• 

• 

Treatment Conip/eted: TB patient who was smear-positive at diagnosis and who 

completed treatment but in whom smear examination results are not available at the end 

of treatment. Or, All sn1ear-negative and extra pulmonary TB patients who completed 

treatment. 

Failure: TB patient who remains or becomes smear-positive at the end of fifth month or 

later during ant-tuberculosis chemotherapy. 

Died: TB patient who dies for any reason during the course ant-tuberculosis 

chemotherapy. 

Defaulter: TB patient who has interrupted for 8 consecutive weeks or more after the date 

of the last attendance during the course of treatment. 

Trans(gr out: TB patient who has been transferred to another treatment centre in another 

state and whose treatment result is not known . 

•• 
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CHAPTER ONE 

1.0 Introduction 

1.1 Background to tlte study 

Tt1berculosis is a chro11ic infectiot1s disease cat1sed by the bacillus, Mycobacterii1n1 

tiibe,Aculosis which can affect any part of the body bt1t usually attack lt1ng. TB has a 

'vvorldwide distribution (Lt1cas & Gilles, 2003). Tuberculosis, being a droplet infection has 

high i11fectivity rate, and is easily trans1nitted fro111 person to person throt1gl1 droplet/droplet 

nuclei (Parl<. K., 2009). 

The disease is still of significa11t public health itnportance. Today, it is esti1nated that one

third of the world's popt1lation is infected vvith TB, with about 8-10 million people 

developing overt tt1berct1losis disease annt1ally (WHO, 2009). Left t1ntreated, each person 

with active TB disease wil I infect an average of 10 to 15 people every year (WHO report, 

2003). The rate of progression of tt1berculosis i11fection depends on the integrity of the 

individual's cellular i1n111t1nity (Brool<s et al., 2004). 

Ht11nan i1n 1nunodeficiency virus (HIV) infectio11 is cat1sed by a retrovirus that spread through 

body fluids. The virus attacks the i111mt1ne syste1n, thereby \iVeakeni11g it and increasing the 

st 1sceptibility of the individt 1al to opportt1nistic infections. Tt1berct1losis is a major 

opportunistic infection and leadi11g cat1se o·f deatl1 a1nong people living with Human 

immunodeficiency virus infection/ Acqt1ired i1n1nunodeficiency syndrome in Nigeria 

(PLHTV) (FMOI-I, 2006). 

Ht11nan immunodeficie11cy virt1s infection/ Acquired i111mt1nodeficiency syndron1e 

(HIV/ AIDS) is life threateni 11g a11d there is an ongoing pande1nic ravaging mankind. Abot1t 

39.5 million people are living witl1 1-IIV/AIDS globally. It is esti1nated that over 16,000 

persons are infected everyday with HlV (Olise, 2004). The increasing global bt1rden of TB is 

linked to Human im1nunodeficiency virtts i11fection (I IIV) (Corbett et.al., 2003). 

In addition to the burden of HIV a11d tuberct1losis, n1alaria is a11otl1er n1ajor infectious disease, 

which is an i1nportant cat1se of deatl1s in tl1e developing cot1ntries (Adjt1ik et al,. 2006).lt i� 

esti1nated that over 5.6 1nillion people are killed by I llV/AIDS, tt1berct1losis and rnalaria 

yearly ( Tar1 et al. 2003) 
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The co-existence of HIV i11fection and Tuberculosis has been described as one of the rnost 

serious tl1reats to human l1ealth, since the Black death and l1as been described as 'the cursed 

duet' (Lucas &n Gilles, 2003). The two diseases constitt1te a lethal combination of diseases 

that individtially have significant i1npact 011 pttblic health, witl1 each making the situation of 

tl1e otl1er wo1·se i11 Nigeria (FMOH, 2006). HIV is the biggest single challenge to TB control 

efforts, tl1e life expectancy of the H1V infected person with TB is meast1red in weeks if 

treat111ent is 11ot available (Parks, 2009). The rise i11 tuberct1 losis cases among PL WI-IA poses 

an increased risl( of tt1berct1losis transn1issio11 to the community (Dati)(o et.al., 2008). The 

extent to which HIV ft1els TB depends on the degree of overlap betwee11 the population 

infected witl1 TB and the population with 1-IlV in Nigeria (FMOH, 2006). The TB/HIV 

epide1nic i1npacts negatively on existi11g parallel AIDS and TB programmes in several ways. 

These i11cludes: increased case load of active TB attribt1table to HIV. Saggt1rti et.al (2007) in 

a case control study carried ot1t in India fottnd that the proportion of TB cases that are 

attributable to HIV a111011g HIV infected individual is 68% as against 17% esti1nated among 

the general popu)atio11. 

HIV has led to an increase i11 TB cases in sttb-Saharan Africa, witl1 30-403/o of TB cases 

attributable to HIV (Yi11 S., 2006). In Malawi, the death rate was about six tirnes higl1er 

a1nong HIV positive individuals \\1ho are on cl1e1notherapy as co1npared with HIV negative 

people (Glynn et al ... 1997). 

HIV increases the risk of TB progressio11 in i11fected individuals. In the absence of HIV in a 

community, each infected co11tact has arot1nd I 0% cha11ces of progi·ess to active diseases, 

those infected with HIV have a n1ucl1 greater cl1ance (40%) of developing active TB diseases 

(Godfrey-Fausset and Ayles, 2002). 1-lIV also poses increased burden of TB services to 

human and infrastructt1ral resources .1-IIV led to a 4-fold rise in Nt1111ber of TB cases in 

s0L1thern African where up to 75% of TB cases are also HIV-seropositive. With many 

countries in African being poor, resot1rces available are inadequate to control the dual 

epidemic. (Godfrey-Fausset and Ayles, 2002). 

Reduced access to l1ealth services for 1
"'
8 co11trol efforts in 1nany ,vays, of whicl1 are: 

increased case load of active TB a1no11g PL WI IA. TB is no,v tl1e n1ost co1n111on co-infection 

that occur with HIV disease and is a major factor responsible for increased morbidity and 

mortality rates in 1-IJV infected individL1al (Toosi et al., 2004). A11 1-IIV positive person ,vho is 

co-infected witl1 TB is 30 ti1nes 111ore I ikely to beco1ne sic� of TB than an 1-IIV negative 
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person wl10 has TB (CDC, 2010). TB is now the leading cause of death a1nong HIV-positive

adults living i11 less developed cot1ntries. It is responsible for 11 o/o of all adult AIDS deaths 

world-wide (Yi11, 2006). 

HIV/ AIDS, Tuberculosis and Malaria constitL1te the most seriot1s health challenges in Sub

Sal1aran Africa .. Malaria and tt1berculosis have so1ne features in com1non as both originated in

the prehistoric era, but neve1·theless their control and eradication is diffict1lt (Bre1nan 2001, 

Carter and Mendis 2002). The 1nalaria parasite has developed resistance to antimalaria drugs 

and 1nosqt1ito vector l1as also developed resistance to spraying agents (Carter and Mendis 

2002). In tt1berct1losis, the appearance of MDR is a serious challenge to control (Trivedi 

1988, Welt1nan and Rose, L 944). A·fter the failure o·f 1neasures against malaria and the new 

global pande111ic of HIV/ AIDS a11d co1nbined HIV ffB infections, the international 

co1n1nunity has launched tl1e Global Ft1nd to fight AIDS, Tuberculosis and Malaria 

(GF A TM) in Ol<ina\va (Tan et al. 2003) 

Principle of daily directly observed treat1nent short-cot1rse is based on the fact that patients 

swallow their drt1gs tinder the st1pervision of health \,Yorkers or designated treatment 

supporters in a tuberculosis treat111ent centres close to the patient s l1on1e to ensure that

patie11ts receive their drt1gs (NTBLCP ,vorl<ers 1nant1al, 20 l 0.) 

1.2 Significance of tl1e study 

The global TB and HlV /AIDS epide1nic represent an enorn10L1s a1not1nt of hu1nan suffering, 

pain and grief. The stigma attacl1ed to botl1 diseases has serio11s psychological and social 

consequences. Every year, thot1sands of people die as a rest1lt of the letl1al combination of 

TB and HIV. Families are wiped out a11d this creates a grovving popt1lation of orphans and 

vulnerable children \vho are at l1eighte11ed risl< to the diseases. Life expectancies l1ave been

tragically shortened and develop1nent stiflecl as tl1e 111ost productive seg111ents of the popt1lace

continue to die from the dual epide111ic of TB and HlV. Abot1t 53o/o of TB deaths occur 

within 15-59 age groL1ps i11 2004 (WHO, 2008). 

A substantial a1nou11t of global a11d nat ional resources is continual I)' being expended on the 

control of these diseases. Abot1t 55 1nillion US Dollars was expended on Tt1berculosis 

control in 2009 (Equivalent to 500 USO per patient), 13°/o of the expenses, \Vas de\:oted to

HIV-TB co11trol act ivities (WI IO report, 2009). TB leads to loss of abot1t 20-30°/o of annt1al

household inco1ne and 3-7% loss of GDP 011 national level (TBCT A, 2010). 
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The infor1nation provided fro1n this study dwells on the ascertainment of the extent of overlap 

of the two deadly diseases as well as the i1npact on outcome of treatment, which will be 

useful in effective planning a11d proper i1nplen1entation of TB/HIV collaborative activities in 

Nigeria. 

1.2 Statement of problem 

The burde11 of tuberct1losis is compot1nded by high prevalence of HIV in the country which 

stands at about 4.1 o/o in general popt1lation. The prevalence of HIV a1nong TB patients 

increased ·fro1n 2.2% in 199 1 to 19 .1 % in 200 I and 25% in 20 IO.This indicate that TB 

situation in the cou11try is HIV-driven. The propo11ion of TB patients tested for HIV was 79 % 

in 2010 with a 25% TB-l-IIV co-i11fection (Nigeria tuberculosis fact sheet, 2012) 

Nigeria, witl1 TB prevale11ce of 83 0 cases per 100,000 population rank high in Africa and the 

I 0th in the world. The Natio11al HIV prevalence in Nigeria is 4. I %  ( one of the highest in

Africa according to ANC Sentinel S11rvey report, 20 I 0) \ivitl1 estimated 2.9 8 1nillion peo1Jle 

living ,vitl1 HIV and a11 an11t1al AIDS death of 19 2,000 (1nale - I 0587 2) and 33 6,379

incident cases i11 2009 (FMOH, 2009). TB prevalence rate in Nigeria increased from 29 0 

cases per I 00,000 populatio11 i11 199 0 to 400 cases per I 00000 popt1lation (in 2000) to a peak 

of 480 per 100000 in 2004 followed by a brief decline throL1gh 2008 (with prevalence of 

420/100000) t1ntil the recently high esti111ate in 20 I 0. Adttlt HIV prevalence rate l1ave 

followed similar trend. It was 8% in 199 0 and rose to aboLtt I 0.4% in 199 4 and since then 

have been steadily declining to between 3.9 to 4.5o/o since 2002 through 2007 (USAID, 

2008). In 2009, 460,000 new cases of TB occL1rred in Nigeria . 19 % of which were HIV. 

There has not been a national survey to deterrnine tl1e bt1rden of TB. However, WHO 

estimated a prevalence of 49 7 per I 00,000 popLtlation. an i11cide11ce rate for all for1ns of TB 

of 29 5 per 100,000 population. (WHO Report 20 I 0). A11nt1ally, tl1ere are about I 00, 000 

deaths from TB and Nigeria ranks I Otl1 an1ong the 22 TB 1-Iigh Bt1rden Countries (HBC ) .  In 

201 O, the national Program1ne registered a total of 90,447 of all forms of TB, 50,105 of 

which were new s1Jutum s1near positive . Tl1ere \iVere 2,667 relapse , 748 treat1ne11t failures, 

1,650 return after default (RAD),32,616 sputt11n negatives a11d 3,928 otl1ers cases. The case 

detection rate was 20o/o. 

The prevale11ce of TB in Africa is dispro1)ortio11ately l1igh. Tl1e continent is home only to 

11 o/o of tl1e world's population bL1t l1as abot1t 30o/o of tl1e global bt1rden of TB . In 2009, tl1ere 

were 2.8 million new cases of Tuberct1losis in Africa. AboL1t 37°/o of these incident cases 
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were HIV positive. Si1nilarly, 80% of all HIV positive incident TB cases occur in Africa.

About 68% of people living with fflV reside in sub-Sahara11 Africa where 22.5 million adults 

and cl1ildren were living with HJV in 2009. The adult prevalence of HIV in the continent is 

5% and AIDS related deaths occurred a1nong n1ales aged 30-44 years and 36,412 deaths 

a1nong females in the age group, due to TB I-I.IV claimed 337,467 lives (a111ong males) and 

448,703 livers (an1ong fe1nales) witl1in the 30-44 years age group (WHO, 2009). 

1.4 Justification 

TB/ 1-IIV co-infection is noiv a 111ajor pt1blic health threat for people livi11g \.Vitl1 I-IIV / AIDS in 

the co111munity. HIV/ AI OS is a great itnpediment to tl1e st1ccess of anti-tuberculosis tl1erapy 

for co-infected persons. Ct1rrently in Nigeria, there is a scale-tip of provisio11 of collaborative 

HIV /TB services across all DOTS and ART sites. The global TB and HIV /AIDS epiden1ic 

represent an enor1nous a111ount of hu1nan st1ffering, pai11 and grief. The stig111a attached to 

both diseases l1as seriot1s psycl1ological and social conseqt1ences. Every year, thousands of 

people die as a result of the lethal co1nbination of TB and l-IIV. Fa1nilies are wiped out and 

this creates a gro\.vi11g population of orphans a11d vt1l11erable cl1ildren who are at heightened 

risk to tl,e diseases. Life expecta11cies l1ave been tragically sl1011ened and development stifled 

as the most prod11ctive seg1nents of tl1e popt1Iace contint1e to die fro1n the dL1al epidemic of 

TB and HIV. About 53% of TB deaths occt1r witl1in 15-59 age grot1ps in 2004 (WHO, 2008). 

More deaths occur among men than wo111en across all age groups and 111ore deatl1s are 

attribt1ted to HIV a1nong fe1nales tl1an 1nales. The peak 1nortality due to TB occt1rs in the 30-

34 years age group for both sexes where 337,467 deaths of rnale and 448,703 deaths of 

females were recorded in tl1at a.ge group. by 2015, TB and 1-IIV are expected to cause 

989,000 and 2,282,000 deaths respectively worldwide (Wl-10, 2010). A substantial amot1nt of 

global and national resot1rces is co11ti11t1ally being expended 011 tl1e control of these diseases. 

About 55 rnillion US Dollars \,Vas exJJended on Tt1berct1losis control in 2009 (Equivalent to 

500 USD per patient), 13% of tl1e expenses, was devotecl to l-llV-TB control activities (\\71-10 

report, 2009). TB leads to loss of about 20-30% of annt1al l1ousehold incon1e and 3-7°'o loss 

of GDP 011 national level (TBCTA, 20 I 0). 

'Three Is'' strategy for TB a111ong 1--JfV positive patients is a core 1neans of strengthening 

TB/HIV collaborative activities. Tl1ree I's are 1111e11sifiecl cc1se finc/111g. Json,azid p1·e,1e11ti,·e 

lheraJJY and i1ifection co,111·0/.(WH0,2008: FMOJ-l, 2008). The st1ccess or othenv1se of the 

i1nplementatio11 of tl1e startegies will determine \vl1etl1er tl1e objective of the STOP TB
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initiatives as well as MDG goal 6 will be achieved. Therefore, it is of great significant to 

determine the factors that predict treatment outco1ne among TB/HIV co-infected patients on 

daily DOT as well as the prevalence of the co-infection among TB patients. Although fe\\/ 

studies on prevalence and treat1nent outcome of TB l1ave been carried out a1nong HIV 

patients in fbadan but, no stt1dy has been reported on treatment outcomes of anti-tuberculosis 

tl1erapy amo11g TB-1-IIV co-infected patient in tl1e whole state before. This study therefore 

aimed at studying the prevalence, as well as the treatment st1ccess, global treatrnent outcomes 

of TB/I-IIV co-infected patients receiving daily directly observed treatment short-course in 

Oyo state, Nigeria. 

1.5 Objectives 

1.5.1 General objective 

To deter1nine the treat111ent ot1tco111e a111ong TB/HIV co-infected patients receiving daily 

supervised DOTs regi1nen in Oyo state. 

1.5.2. Specific Objectives 

The specific objectives were: 

I. To determine the prevalence of TB/HIV co- infected a1no11g TB patients in Oyo

state. 

2. To deter1nine factors associated with global treatment outcomes among TB/HIV

co-infected patients. 

3. To deter1nine factors affecting treatn1ent st1ccess a1nong TB/HIV co-infected

patients. 

4. To compare treat1nent ot1tcon1e between TB/HIV co-infected and HIV-negative

TB patients. 
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1.6 Researcl1 questions 

1. What is tl1e prevalence of TB/H1V co- infected among TB patients in Oyo state?

2. Wl1at are tl1e factors affecting treat1nent st1ccess a111ong TB/1--lIV co-infected

patients?

3. Wl1at are the factors associated with the global treatment outcomes among

TB/HIV co-infected patients? 

4. Wl1at is tl1e difference in treatment 0L1tcome between TB/I-ITV co-infected and

HIV-negative TB patients? 
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CIIAPTER TWO 

2.0 Literature review 

Tuberculosis (TB) is caused by bacteria of tl1e Mycobacterii1n1 lttberci,losiJ' complex, most 

commonly MJ1cobacte,,.iun1 ti,berci,losis. People with active TB ca11 spread TB baci I li through 

air wl1e11 they cougJ1, sneeze, talk or spit. Although one third of the world's population is 

i11fected with M.TB, a healthy immt1ne systetn \,Viii halt the growth of tl1e organis1n

(Mycobaclerii1111 ti1berci1/osiJ), resttlting in latent TB infection (Parks, 2009). Only five to ten 

percent of HIV 11egative people with TB infectio11 develop active TB in the course of their 

life (Bal et al. 2004). Approxi1nately l1alf of these people 111ay beco1ne infectiot1s, and if not 

treated on ti1ne will i11fect others or die. Seventy-five percent of TB cases i11 developing 

countries like Nigeria affect the most economically prodttctive age grot1p ( 15-50) (WHO,

2007) and it is a 1najor contributing factor to the bt1rden of TB is co- infection with HIV 

(Idemyor 2007). In attacking tl1e i1n1nune system, I -IlV i11fection makes people 1nore 

vulnerable to opport11nistic i11fectio11s, inclt1ding TB. About 12111 illion people are co-infected 

with both HIV a11d Mycobacte,,.ii1t11 ti1berci1losiJ· world\vide (WHO, 20 I 0). 

2.1 History of Tuberculosis 

Tuberculosis (TB) is believed to have been present in l1t11nans for tl1ousands of years. 

Skeletal remains sho,¥ that prehistoric l1t1mans ( 4000BC) had tt1berct1losis, and tuberct1lar 

decay has been fot1nd in spines of Egyptian n1t1111mies (3000-2400BC) (Brooks, 2004). In the 

course of history, TB l1as been k11ow11 under a variety of natnes. The actual name 

"Tuberculosis" was introduced during tl1e first half of the nineteenth century (Wood et al. 

2007). 

r n the early I 9th century, the work of two French doctors: Gaspard Lat1rent Bayle and Rene

Laennec established the for1ns and stages of tt1berct1losis� botl1 of tl1e1n died of the disease. 

In I 874, an American doctor, Edward Trt1deaL1, who was also afflicted ,vith tuberculosis, 

established the Tradeat1 Laboratory in tl1e New York and for 111any )'ears became the centre 

of tuberculosis treat1nent. A German 1nicrobiologist, Robert Koch discovered the cat1sative 

organis1n, the tubercle bacill L1s i11 I 882 and in 1890 he developed tl1e tt1berct1lin test for the 

diagnosis of the disease. 1 11 I 924, a vaccine, callecl the Bacille Cal1nette Gt1erin (BCG) \Vas 

developed by two Frencl1 bacteriologists; Albert Leon Calmet1e and Ca1111lle Guerin (Orlovic 

et al., 200 I). 
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The first specific drug for tt1berculosis beca1ne available in 1944 tl1rot1gh an An1erican 

microbiologist, Sel1nan Abraham Wakman who discovered streptomycin. The discovery was 

followed by the development of Para-a1nino salicylic acid (PAS) in 1948 and later by 

Isoniazid a11d other Antibiotics that revolutionalized tl1e treatn1ent till today (Orlovic et al., 

200 l ). 

2.2 History of TB and HIV Resurgence 

Before the 1980s, TB was considered on its \Vay to being eradicated. In early 1981, cases of 

1-IIV began to surface in the U11ited States of A1nerica among gays and was initially referred 

to as "gay ca11cer" bt1t 111edically knovvn as l(arposi's sarcotna. About a year later, centre for 

Disease Control linked tl1e illness to blood and coined the term Acqt1ired Im1nune 

Deficie11cy Syndro111e (AIDS) (Orlovic et. al.,2001 ). 

As the nutnber of deaths soared, the search for cat1se and 1nore impo1·tantly cure, was 

e111barked on by 1nedical experts. In 1984, Instih1te Pastettr of France discovered what they 

called 'Human I111111unodeficiency Virt1s' bt1t it wasn't t1ntil 1985 that Dr. Robet1 Gallo (a US 

scientist) confirn1ed tl1at HIV was the cat1se of AIDS. Following this discovery, the first test 

for HJV was approved in I 985. Over tl1e next several years, 1nedications to combat the virus 

were developed as 1nedicines to prevent infections that flourish ,vhen the Irnmt1ne Syste1n is 

damaged by HIV (Cichocki, 2007). 

Tuberculosis has been on the rise si11ce the l 980s ,vith its spread co11centrated in South-East 

Asia and Sub-Saharan Africa. Mt1cl1 of tl1e TB rest1rgence is directly connected to the HIV/ 

AIDS pandemic especially in Africa where two-thirds of those living with HIV are also 

infected with TB (IUA TLD, 2009) 

2.3 Modes of transmissio11 of Tt1berculosis and 11athopl1ysiology 

Pultnonary Tt1berct1losis is trans1nitted 1nai11ly by inhalation of infectiot1s droplets produced 

by persons with pul1nonary or laryngeal tuberculosis during coughing, sl1outing or sneezing. 

Invasion may also occt1r throt1gh mt1cous 111e111branes or da1naged s1'.in (Broo1'.s� 2004). 

011ce the bacillus is inl1aled by a susceptible l)erson, tl1ey ca11 cat1se infection deep inside the

lt1ng. All segn1e11ts of the lt111gs are st1sceptible to i11fectio11 bt1t there are disagree111ents in the 

literature as to wl1ich areas are most co111111only al
"'

fected. Tl1e cot1rse of the infection initially 

presents as a pri111ary i11fection which catrses inflam1nation 1n a s1nal l area ,vithin the lt1ng 
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The first specific drug for tuberculosis became available in 1944 throt1gh an American 

microbiologist, Sel1nan Abral1am Wakman who discovered streptomycin. The discovery was 

followed by the development of Para-amino salicylic acid (PAS) in 1948 and later by 

lsoniazid and other Antibiotics that revolutionalized the treatment till today (Orlovic et al., 

200 I). 

2.2 1-listory of TB and HIV Resurgence 

Before the 1980s, TB was considered on its way to being eradicated. In early 1981, cases of 

HIV began to surface in tl1e United States of A1nerica among gays and was initially referred 

to as "gay ca11cer" bt1t 1nedically know11 as l<arposi's sarco1na. AboL1t a year later, centre for 

Disease Control linked tl1e illness to blood and coined the term Acqt1ired lm1nune 

Deficiency Syndrome (AIDS) (Orlovic et. al.,2001 ). 

As the nutnber of deaths soared, the search for cat1se and more itnportantly cure, was 

e1nbarked on by 1nedical experts. In 1984, InstitL1te Pasteur of F1·ance discovered what they 

called 'Human In1111L1nodeficiency Virtts' bt1t it wasn't Ltntil 1985 that Dr. Robe11: Gallo (a US 

scientist) confir1ned tl1at HIV was the cause of AIDS. Following this discovery, the first test 

for HIV was approved in 1985. Over the next several years, 1nedications to combat the virus 

were developed as 111edicines to prevent infections tl1at flot1rish when the Immune System is 

damaged b)' HIV (Cichocki. 2007). 

Tuberct1losis has been on the rise si11ce the l 980s ,vitl1 its spread co11centrated in South-East 

Asia and Sub-Saharan Africa. ML1cl1 of tl1e TB resurgence is directly connected to the HIV /

AIDS pande1nic especially in Africa where two-thirds of those living with HIV are also 

infected with TB (TUA TLD, 2009) 

2.3 Modes of transmissior1 of Tuberculosis a11d pathopl1ysiology 

PL1l1nonary Tuberculosis is transinitted 111ainly by inhalation of infectiot1s droplets prodt1ced 

by persons with pulmonary or lary11geal tL1berct1losis dt1ring cot1gl1ing, shouting or sneezing. 

Invasion may also occL1r through mL1cous 1ne1nbranes or damaged skin (Brooks, 2004). 

011ce the bacillus is inl1aled by a sL1sceptible person, tl1ey can cat1se infection deep inside the 

lung. All segments of the lungs are susceptible to infection but there are disagreements in the 

literature as to whicl1 areas are 111ost co1n111only affected. The course of the infection initially 

presents as a prirnary i11fection which ca11ses i11fla111n1ation in a s1nall area ,vithin the lung 
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and is usually self-limiti11g. It takes 4-12 weeks after being infected for the primary infection 

to arise. The body's reaction to the infection is a cell- mediated immune response. This 

response is t1st1ally adequate to co11trol the infection, bt1t may not e Ii m inate all the baci 11 i. 

The ren1aining bacteria resolve into a calcified lesio11 \Vhere they are hot1sed dt1ring a latent 

period. (Parks, 2009). Tl1is is called pritnary co1nplex and essentially, it consist of a small 

parencl1y1na lesion and involves tl1e regional lympl1 node. In the lungs, this co11stitutes the 

classical Gl1on focus, with a small lt111g lesion and invasion of the tnediastinal lymph node. 

In most cases, tl1e primary complex heals spontaneously, with calcification of the lesions, 

but the organisms may persist for 1nany years withi11 the focus (Prescott et al., 2005). 

In a srnall proportio11 of cases, the pri1nary complex progresses to prodttce more severe 

manifestations locally ( e.g. Caseous pnet11nonia) or hae1natogonot1s dissemination to other 

parts of the body. Witl1in a fe,v years of the primary infection, especially dttring the first 6 

1nonths, tl1ere is tl1e danger of l1ae 1natogonous spread either focally ( e.g. bone and joint 

lesion) or disse111 inated (in tl1e for1n of 1nilitary TB and tt 1berculosis 1ne11ingitis). 

Apart fro1n the pri 1nary cotnplex and its early co1nplications, the adult pt1l1nonary fonn of 

TB 1nay occt1r either as a rest1lt of the reactivation of an existing lesion or by exogenot1s re

i11fection. Destruction of the lung parenchyma, with fibrotic cavitatio11s is an important 

feature of this adult for1n. Clinically, it may present with cougl1, haemoptysis and chest pain, 

with general constitutional symptoms st1ch as fever, loss of weigl1t and 1nalaise; often it 

remains virtually asymptomatic especially i11 the early stages (Brooks, 2004). 

2.4 Pathogenesis of HIV 

HfY belongs to a sub-grot1p of retrovirL1ses kno,vn as lentiviruses or "slow" virt1ses. The 

course of infection ,vith these virt1ses is cl1aracterized b)' a long interval benveen initiation. 

infection and the onset of serious sympto1ns. Tl1e 1Jatl1ogenesis of HIV infectior1 is a ft1nction 

of the life C)'Cle, the host cellL1lar enviro111nent and quantity of virt1ses in t11e infected 

individual (Salami, 2006). Factors such as age or ge11etic differences a1nong individuals, the 

level of virulence of an individual strain of virt1s, and co-i11fection ,vitl1 other microbes may 

influence tl1e rate and severity of the disease progression, (Prescott et al., 2003). 

The probability of infection is a function of botl1 tl1e nun1ber of i11fective 1-IlV virions in the 

body fluid whicl1 contracts tl1e l1ost as well as tl1e nt1111ber of cells a,1ailable at the site of 

contact that have appropriate CD4 receptors for tl1e virus. Ma11y t) pes of cells ehpres5 CD4 

10 

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



receptors and are susceptible to HIV infection, including; cells of tl1e 1nononuclear 

phagocyte lineage (principally blood monocytes and tisst1e macrophages), T and B -

lympl1ocytes, natural l<iller (NK) cells, dendritic hea111atopoietic ste in cells (Langerhans cells 

and follicular de11dritic cells in I.y1nph nodes), endothelial cells. microglial cells in the brain

and gastrointestinal epithelial cells (Bal et al., 2004). 

Cells witl1 CD4 receptor at tl1e site of entry of 1nay become infected and viral replication

begins within the111. The infected cells can then release Virions by surface budding or 

infected cells can t111dergo lysis to release new virions, which can tl1en infect additional cells. 

So1ne HIY viruses are carried fro1n the site of infection to the regional lymph 11odes where

otl1er im1nt111e syste111 cells become i11fected. Large nt11nber of the virt1s ca11 became trapped

l1ere in networks of specialized cells with long, tentacle-like extensions. These cells are

called follict1lar dendritic cells (FDCs) and are susceptible to infection but can st1rvive for a

long ti1ne. (Sala1ni, 2006). 

Although, CD4+ T -cells appear to be HIV's 1nai11 target, other i1111nt111e systen1 cells with 

CD4 molecules on tl1eir st1rfaces are infected as well. Lo11g-lived cells called 1no11ocytes and

111acrophages can l1arbor large qt1antities of the virt1s without being killed. Even CD4+ T 

cells serve as i1nportant reservoir of HIV: a s111all proportion of these cells maintain HIV in a 

stable, inactive form. Nor1nal i111n1une process n1ay activate these cells, resulting in the

production of ne\v HIV Virions (Salami, 2006). 

In and around the germinal centres, increasing number of virions leads to the production of a

variety cytokines such as tu1not1r 11ecrotic factor (TNF) a11d IL-6 wl1ich can activate CD4+ T 

-lymphocytes and n1ake then1 111ore st1sceptible to HIV infection. Activation of ttninfected

cells make them to be 1nore st1sceptible and i11creases replication of HlV in already infected 

cells. While greater quantities of certain cytol<.i11es are secreted, otl1ers �,ith key roles in the

regulation of nor111al immL111e function 111ay be secreted in decreased a1not1nt for e�ample 

CD4+ T cells may lose tl1eir capacity to produce interleuki11 2 (IL-2), a cytokine that 

enhances tl1e growth of other T -cells and helps to sti111L1late otl1er cells' response to invaders. 

Once infected, CD4+ T -cells 1nay leave tl1e ger111i11al centre a11d infect other CD4+ T cells 

that congregate in the region of tl1e lympl1 node st1rrounding tl1e ger111i11al centre . There are 

several tl1eories of l1ow HIV 1nay destroy or disable CD4+ T cells, eventLtally ovenvhel111ing 

the i1nmune syste111's regenerative capacity (Salan1i, 2006). 
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2.5 Interaction of TB and HIV Pathogenesis 

Tuberculosis accelerates the cot1rse of l-lIV infection througl1 variot1s mechanis111s 

(Goldfield and Ellner, 2007). M ti1bercz1losis infection rest1lts in cytokine dysregt1lation a11d 

significantly increases tl1e level of secreted c Y,tol<ines st1cl1 as Tumour Necrotic Factor-a in 

infected cells, thereby promoting HIV replication and genetic diversity (Bal et.al., 2004). 

The T -ly111pl1ocyte tt1r11over rate is also hastened by these cytokine pertt1rbations (Siawaya 

et al., 2007). Latent HIV withi11 T -ly111phocytes may be activated through the interactions 

of these cells with MTS-infected phagocytes. Dt1ally infected phagocytes have also been 

de1nonstrated to trans111 it HIV to T-Iyn1phocytes (Toosi et al., 2004). 

Co11versely, HIV alters the cot1rse of TB. The no11-cytopathic nature of 1-IlV in phagocytic 

cells e11ables these cells to prodt1ce a prolonged n1iliet1 of cytokine factors including 

i11terferon-y and Interleukin-6, whicl1 are condt1cive for both 1nv a11d TB patl1ologies (Bal et 

al., 2004). Co-infection with HIV inhibits cell-1nediated responses to M.TB throt1gh 

interruptio11 ofinterletikin-2 signal I ing (La\vn et al., 2001 ). 

Under these conditio11s, tl1e risk of acqt1iring M. TB infection from the environ1nent, 

progression of the M. TB i11fection to disease, or reactivation of a late11t TB infection may 

occur rapidly (Glassrotl1. 2005; S\varniratha 2004). 

The deleterious effects of HIV infection 011 CD4
+ 

T-ly111phocytes i111pair tl1e im1nt1ne 

. functions, resulting i11 its failure to co11tai11 1nycobacterit1n1 infection and restrict the 

replication of the microbe (Lawn et.al., 2005). This has sig11ificance with regards to 

dissemination of MTB (Swaminatl1a, 2004). 

2.6 Epidemiology of TB,MDR-TB and XDR-TB 

The most frequent source of i11fection is tl1e l1t1111an \-Vho excretes, particular() fro1n the 

respiratory tract, large numbers of� tubercle bacilli. Close contact (e.g. in tl1e fa1nily) and 

massive expostJre ( e.g. in medical person11el) 1nal<e tra11sn1ission by droplet nt1clei 111ost 

likely. Susceptibility to TB is a ft111ction of tl1e risl< of acqt11ring tl1e i11fection as ,veil as the 

risk of clinical disease after infection l1as occt1rred. Tl1e rish. of acqt1iring the infection is 

proportionate to the rate of active infection i11 tl1e poptllation, cro\,vding, socioecono1nic 

disadvantage and inadequacy of 111edical care (Datiko et al., 2008). 
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Tl1e development of clinical disease after infection may have a ge11etic component (proved 

in anitnals and suggested in ht11nans by a higher incidence of disease in those with HLA

BW 15 histoco1npactibility antigen). It is inflttenced by age (high risk in infancy and in 

elderly), under nt1trition, a11d immunologic statt1s and by co-existing diseases (e.g. Silicosis, 

Diabetes) and other individual host resistance factors (Brooks et al., 2004). 

Tuberculosis has a worldwide distribt1tion (Lucas and Gilles, 2003). Every year, about 

9.4111illion people develop TB worldwide and l .7million people died of disease in 

2009(Wl-lO, 2010 report). 

Africa ra11l<ed second witl1 regards to incident cases of TB in 2010. Tl1irty-three percent of 

the world TB incident cases were reported in Africa. Tt1berct1losis i11cidence with high HIV 

prevale11ce is tl1e single 1nost important factor determining the increased incidence of TB in

the past 1 Oyears (WHO 2010). Nigeria has the highest TB burden in Africa and the 4tl1 in

the world (FMOH, 2008). Generally, the disease is 111ore prevalent amo11g 1nales than in

fe1nales (Parks, 2009). 

Rece11t cha11ges in drug-st1sceptibility profiles l1ave brought on new cl1allenges for global TB 

control. The diagnosis and 111anage1ne11t of 1nultidrt1g resistant-TB (MDR-TB) and 

extensively drug resista11t-TB (XDR-TB) has rece11tly bee11 covered in detail elsewhere 

(Schaaf et al. 2009). Here. we foct1s on tl1e epide1niology in Africa and on the manage111ent 

challenges facing clinicians in resot1rce-poor settings. Mttltidrug resista11t-TB is defined as 

resistance to rifa111picin and isoniazid, wl1ilst XDR-TB is defi11ed as resistance to rifainpicin

isonjazid, any fluoroquinolone and one of tl1e second-line injectable age11ts, i.e. amikacin, 

kanamycin or capreo1nycin (Haneko111 et al., 2010). 

In 2007, an esti1nated 5.3% or approxi111ately 500 000 of all TB cases \Vorldwide \Vere 

because of MDR-TB strains; ap1Jroxi1nately 6o/o or 40 000 of tl1ese vvere estin1ated to be 

XDR (WHO 2009). This represents a 11ear-dot1bli11g of MDR cases since 2000. Abot1t 60o/o 

of the MDR-TB case load is fro111 regio11s of tl1e f or111cr Soviet U11ion, lndia and China. 

However, tl1ere is a pat1city of data fro1n Africa, partict1larly fro111 longit11dinal cohorts 

(Wright et al. 2009).Rece11t st1rveys sho,ved a11 MOR-TB pre,1ale11ce of 263/o in Ethiopia 

(retreat1nent cases) (Mesl<el et al. 2008), 54°/o in Nigeria (tertiary ho�pital patie11ts) (Kehinde

et al. 2007), 9.5o/o in Za1nbia (priso11ers) (U1nt1byeyi et al 2007) and 9.43/o in R,vanda 

(retreatment cases) (Umubyeyi et al. 2007). Statistical 1nodelling suggests that MOR rates in

Africa could be substa11tially l1igher tl1a11 originally esti111ated (Nt1nn et al. 2007; Ben A111or 
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et al. 2008). Overall, there appears to have been an alarming increase in the prevalence of 

MDR-TB in many areas of Africa, and better surveillance data are urgently needed. For 

exa1nple, a relatively s1nall survey frotn the Cape Town region of South Africa sl1owed that 

4.8o/o of 11ew TB cases and 10.5% of retreat111ent cases were cat 1sed by MDR strains in 2008 

(Cox et al. 2009). Tl1is contrasted witl1 rates of l .6o/o and 4o/o, respectively, from a larger 

survey in 2002. 

2.7.1 Global burden of TB/HIV co-infection 

1-IIV-associated TB (HIV-TB) re1nains a major challenge to global health, and the epidemic

is one of tl1e 1najor stur11bling blocl(s to attain1ne11t of the 2015 Mille11nit11n Developtnent 

Goals for TB control (United Nations 2008). An estimated 1.37 millio11 of new TB cases 

tl1at occttrred \vorldwide i 11 2007 were HIV-associated ( l 4.8°/o of all TB cases). and resttlted

in approximately 456 000 deatl1s (23% of global deaths fro1n 1-IIV / AIDS) (WHO 2009). 

Co1npariso11 of the 2008 a11d 2009 a11nt1al WHO global TB control reports reveals a11 

apparent twofold increase in estitnated disease bttrden. Tl1is 1najor upward revision in 

esti1nates has restilted fro1n increased availability of data from greater coverage of I--IIV

testing a111ong patie11ts witl1 TB, partict 1larly in Africa, rather tl1an any change in disease

burden. The epicentre of the HIV-TB co-epide111 ic lies in st1b Sal1aran Africa, which 

accounts for 79% of the \vorld\vide disease bt1rden. Sot1th Africa alone accounts for 25o/o

ofcases, despite only having 0.7o/o of the \vorld's popttlation (Abdool-Karitn et al. 2009, 

WHO 2009). Here. TB incidence rates conti11ue to rise, althot1gl1 in ma11y otl1er countries in 

the region, rates have started to decrease between 2003 and 2007 (WI-IO 2009). These

trends are likely to reflect the 11atural evolt1tion of the HIV epide1nic� the co11tribt1tion, if 

any, of other potential factors st1ch as scale-tip of a11tiretroviral therapy (ART) is as yet 

unknown. HIV-associated TB is also an irnportant public healtl1 challenge elsev\1here. In 

Eastern Europe, overlapping I IIV and TB drttg-resistance epide1 nics l1ave co11tribt1ted to an 

approximate doubling of the estin1ated regional TB incidence rate since 1990 (Lazart1s et al 

2008; WHO 2009). Eve11 in Engla11d and Wales, HIV prevalence a1nong patients \Vith TB 

increased fro1n 3.1 % in 1999 to 8.3o/o in 2003 a11d I IIV-TB cases (rnostly non-UK born) 

contributed al1nost one-third to tl1e i11crease in overall TB 11otifications (Ah111ed et al. 2007). 

In contrast, tl1e United States experienced a tl1reefold decrease in tl1e nt1n1ber of cases 

bet,veen 1993 and 2004, coincidi11g witl1 i111prove111ents i11 TB co11trol and advances ,n HIV

diagnosis and treat111e11t (Albalal< et al. 2007). 
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2.7.2 HIV prevalence among TB patients 

Altl1ough in many coL1ntries the linl< between HIV and TB is often well known, few TB 

patie11ts currently have tl1e opportunity to lmow their 1-1 IV statt1s. The stig1na attached to 

HIV 1nay deter people with featt1res suspicious of TB from seeking TB care 

(Nga1nvithayapong et al. 2000). Despite tl1e occasional relt1ctance of health workers to talk 

to TB patients about HIV, diagnosi11g HIV infection shot1ld be an opportt1nity for referral 

for ongoing provisio11 of social and psychological support, for n1easures for the prevention 

and treat111ent of comrno11 f-IIV-related illnesses, a11d for ART. l t  is more common for 

patients to find ot1t tl1at they are HIV-positive after developing TB tl1an to already know that 

tl1ey are HIV-positive a11d tl1e11 later on develop TB. In either case, the NTP 11eeds to 

coordinate closely with other services providing support and care for HIV-positive

individuals. Clinicia11s treating HlV-infected TB patients are in a key position to refer 

patie11ts to, or to provide tl1e1n with, appropriate services for cot1nselling, st1pport, and care

of patients and their fa1nilies. 

2.8 Diag11osis of TB in HIV Patie11ts 

Definitive diagnosis of TB i11 HlV infected patie11ts requires the isolation and identification 

of M.TB fro1n tl1e culture of the infected tisst1e or flt1id. A presumptive diagnosis is often 

made from microscopic observation of acid-fast bacilli (AFB) in tl1e stained., s111ear of 

sputu1n (Onile et al., 1997). Acid Fast Bacilli(AFB) are rod shaped organis111s with large 

amount of lipid in their cell walls 1naking the111 diffict1lt to stain but once stained, they 

resist decolourization even when wasl1ed \vith 95°/o alcohol containing 3% hydrochloric

acid, thL1s the characteristic acid-fast property (Mcnerney, 1996). Laboratory diagnosis is

·by Ziel1l-Nee lson (ZN) or Kinyot1n or Tan Tl1ia111 l-lok staining procedt1res all of whicl1

utilizes carbol fuschin (Westley, 1978). The for1ner is heat-fixed vvt1ile tl1e latter t\\ o are

cold staining 1nethods that reqt1ire i11creased co11centration of pl1e11ol in the staining 

solution. Zeihl Nelson staini11g with ligl1t 111icroscope is tl1e 1nost com1no11ly t1sed methods 

of the tl1ree. It is however, ti111e-consL11ni11g a11d l1as lo\v se11sitivit)1 requiring at least 10 of

tubercle bacilli per 1nl of specimen for reliable rot1ti11e diagnosis (Mcnerney, 1996). 

1-Iowever, aura,nine-rhodamine staining tech11iqt1e ,�itl1 Ot1orescer1ce 1nicroscope is a tnuch 

taster and se11sitive alternative. Pro1Jerly collected spt1tt1m s111ears that fail to demonstrate 

AFB do not exclude tl1e diagnosis of TB; becat1se post-pri111ary TB, the 111ain sot1rce of 

infection, or re-infection i11 a given population is s111ear positive i11 abot1t SOo/o of 
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cases(Sharma, 2005) while pri1nary and 1nilitary TB are smear positive in less tha11 25o/o of 

the cases (I-Iudson,2003). These percentages decrease further in the HIV -seropositive 

populatio11 becat1se of their lower propensity to develop cavitary disease. Invasive 

procedures such as broncl1oscopy with transbronchial biopsy n1ay be necessary to establish 

the diagnosis of TB in thetn becat1se of tl1is high rate of s1near negative P. TB and 

increasing cases of extra pultnonary TB (EPTB) as well as other opportunistic diseases that

1nay resemble TB in presentation (Orlovic, 200 l). 

TB can be differentiated fro1n other mycobacteria that coLtld equally infect HIVIAIDS 

patients by cultt1re (Herold et al., 1996), but tl1e com1nonly ttsed Lovvenstei11- Je11sen culture 

agar reqt1ires 4-8 weelcs for adeqt1ate growth to allo\V identification (Bass 1990). Recent

i111proveme11t in 1netl1ods of 1nycobacterial specification is \Vitl1 the use of radiometric 

technique (BACTEC method). 

The technique ttses radio-labeled pal1nitic acid, a st1bstrate that is 1netabolized to release 

carbon dioxide (CO2), wl1ich is quantified to identify presence and grovvth of the 

mycobacteria (Ht1tto11, 1990). The BACTEC syste111 allows detection of Jvf TB growtl1 with 

a mean detection time of 7-13 days for sn1ear positive and 14-22 days for s1near- negative 

sputttm speci1ne11s (Bass, 1990). Rapid diagnosis of TB is also possible with n1olecular 

an1plification and identification of lvfTB specific DNA or riboso1nal RNA sequences by 

polymerase cl1ain reaction (Marshall a11d Sl1a\v, 1996). For epidetniologic purposes, 

patterns of infection witl1in a popt1latio11 cottld be stt1died, witl1 identification of the points

of trans1nission by restrictio11 frag1nent length poly1norphism also referred to as "DNA 

fingerprinting". This is a molecular biology technique tl1at allows differentiation of 

unrelated strains of M TB by den1onstration of nt1cleotide sequence differences at selected 

sites in their DNA geno1ne (Van and Her1nans, 1995). 

WHO rece11tly advocated the screening of all TB patients for l-IIV infection, but this has 

not been t1niversally accepted by tl1e clinicia11s especially in the developing counties for

reasons that incl tide; increase in tl1e cost of patients care (Okb,·o, 2004 ), regional variation 

in the prevalence of tl1e TB-HIV co-i11fection (WI IO, 2005) and tl1e fact that DOTS if 

properly imple1nented is effective i11 ct1ring l�B i11 1nost patients regardless of their 1ny 

statt1s (Quraisl1i, 2005). 1-lowever, offcri11g volt1ntary cot111seli11g a11d 111y test ing (VCT) to

TB patients is beneficial because early diagnosis of l·IIY co- i11fect1on in TB patients has

been associated witl1 a good prognos is ir1 ter1ns of TB ct1re and ,t n1ini1111zes the negative 
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effect of TB on the course of my (CDC, 1998). HIV co- infection should therefore be

suspected in TB patients with history of risky life style, or in a TB patient that does not 

show prompt sputt11n co11version while on standard anti- TB regi1nen. It should also be

considered in TB patients witl1 chronic diarrhea or mucocutaneot1s lesions st1ch as oral 

thrush, 1nultidermatomal herpes zoster, non specific generalized der1natitis or co-existing 

sexually trans111itted disease. Patients witJ1 extra pulmonary or dissen,inated TB should also 

be evaluated for dt1al infection. These categories of TB patients should be offered 

Voluntary Cot1nseling and Testing (Sala1ni, 2006). 

2.9 Treatment of 1-IIV/TB co-i11fection 

Directly observed tl1erapy sl1ort-cot1rse js effective in both I--LIV positive and negative TB 

patients. Sputu1n conversio11 is rapid and cure rate is good (Bri11dle et al. 2003). However, 

drt1g co111plia11ce is ofte11 very poor (Salami and Olt1boyo, 2003) and tl1is cot1ld encottrage 

emergence of potentially inct1rable 1nt1lti-drt1g resistant TB (MDR- TB). This is ho\vever, 

com1non in poorly organized TB control progra1n1nes, especially those that lack tl1e basic 

elements of good. Control (Blu111berg et al., 2003). St1ccessful treatment of TB in HJV 

patients therefore, depend 011 early diagnosis and effective application of DOTS where anti

TB will be free and patients observed to swallow each pill. In order to increase patients' easy 

access to free ARV drt1gs, the existing local DOTS infrastructure cottld be t1ti l ized to deliver 

tl1e medications in a DOT - HAART collaborative progra1nme. 

1-lowever, where DOTS is not f11lly feasible, self st1pervised patient-centred care sl1ould be

encouraged to forestall non-co1npliance. CL1rre11t gt1ideline reco111mends that HIV infected 

patients with drug susceptible TB be started on the standard six-month regimen of four drt1gs 

and tl1at treat1nent sl1ot1ld be initiated \Viti, isoniazid (INH), rifa111picin/rifabutin, 

pyrazinamide and etha1nbt1tol, all in 1ng/l<g body weight for tl1e first t\'vO 1nonths(intensi\'e 

phase) follo\ved by rifa1npicin a11d INI-I for the st1bsequer1t 4 1no11ths (Co11ti11uation phase). 

Intermittent anti-TB drt1g administratio11 is not advisable i11 tl1e manage111ent of HIV -TB and 

if it is to be adopted at all, tl1e thrice vveel<ly regi111en shot1ld only be tried dttring the 

continuation phase of tl1erapy (CDC, 2002). However, daily drL1g intal\.e is preferred to the

inter1nittent regi111en so as to 1Jrevent develop1nent of MOR-TB (Blt1111berg et al., 2003). 

Response of 1-IIV /TB patie11ts to th is 6-n1011tl1 tl1erapy l1as bee11 f ottnd to be good \Vith si111i lar 

recurrent rate to that of HIV-negative patie11ts (l<ore11ro1n1J et al., 2003) 
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A high recurrence rate \Vas however found in one report (El-Sadr et al.,200 I ). But this was 

ascribed to re-infection rather than treat111ent failt1re. A mt1lti-centred study may be needed to 

compare tl1e ot1tco1ne of short course anti- TB 1nanage111ent i11 HlV patients with early and 

well advanced disease (CDC, 2004 ). At tl1e interi111, prolongation of the contint1ation phase

to 7 months to t11ake a total of 9 montl1s of treatment has been suggested if there is evidence

of a 'delayed. Clinical or bacteriological response to therapy (Blumberg et al., 2003). The 

practice of extended post-treatment INH therapy to prevent rect1rrence of TB in HIV patients

has not been widely accepted, thot1gh s0111e have fot1nd it effective (Fitzgerald et al., 2000). 

Tl1e same principles of treat111ent for PTB in I-IJV infected adt1lts also apply to EPTB. The

drt1g regi111ens a11d treat111ent dt1rations are the sa111e (British HIV association, 2004). 

I-Iowever, for certain .for111s of EPTB, st1cl1 as TB 1ne11ingitis, bo11e, or joint, using 

rifa111picin-based regi111ens for at least 9 111onths is generally reco1n111ended (BRA, 2004). 

A non-rifa1npicin based anti- TB regitnen co1nprising INI-I, pyrazina111ide and ethambutol is 

generally 11ot reco1n1nended for treat1nent of HIV-related TB. [11 cases of rifatnpicin 

intolerance, severe allergy or toxicity, tl1is regi111en shot1ld be administered daily for 18 

1nonths (Htay, 1999). 111 order to li1 11it 111ortality from HJV ffB co-infection, anti- TB drugs 

1nay have to be co-ad111inistered witl1 a11tiretroviral (ARV) drugs in those ,vith advanced 

disease (WH0,2004). HO\\'ever. treatrnent of TB shot1ld be give11 priority, if possible, to 

avoid drug induced hepatic reactio11s frotn tl1e dt1al pote11tial hepatotoxic combinations. 

Initiation of ARV shot1ld be based 011 CD4+ cot1nt and risk of disease progression 

(Blumberg et al.� 2003). There is yet to be a co11senst1s 011 tl1e ti1ne to i 11troduce ARV. The

com1nencement of ARV in l-IIV /TB should be individt1alized a11d balanced between potential 

overlapping drug toxicities, drug-drug interactions and increasing TB 1norbidity from 

immune reconstitution reactions, against the reciprocal be11eficial effect each therapy has on 

each other, which is to the benefit of the patients (Blt1111berg et al .. 2003). 

HAART improve im 1nt1ne responses to l
"'
B ar1d reduces tl1e risk of relapse a11d re- infection, 

,vhile anti- TB drugs rest1lts i11 qt1icl< loweri11g of tl1e viral load thereby redttcing the rate of 

CD4 cell losses (CDC, 2008). Good as tl1is co111bination tl1erapy 1nay sound; it 1s associated 

with bidirectional pl1arn1acokinetic interactions between tl1e rifa111yci11 co111ponents of a11ti

TB regi111en and the protease 1nl1ibitors (Pis) a11d 11011-11t1cleoside reverse transcriptase 

ir1hibitor (NNRTI) co111pone11ts of a11tiretroviral tl1erapy Tl1erefore diligent consideration of 

choice of drugs beco,nes iinperative to prevent or 1 11i11i1111ze these drug-drttg interactions. Pls 

and NNRTls 111ay i11l1ibit or indt1ce hepatic C) tochro111e (CYT -450) isoenZ) 1nes a11d tl1t1s 
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alter the serum conce11tration of rifamycins (Piscitelli and Gall icane, 2001 ). Rifa111ycins in 

turn can induce CYT-450 and therefore substantially decrease blood levels of the ARV drugs 

too. Rifampicin is the 111ost potent CYT -450 inducer of all tl1e rifamyci11s (l-leylen and 

Miller, 2006), followed by rifabt1tin or rifape11tine which l1as an ir1ter111ediate activity. All tl1e 

PTs inhibit CYT 450 with ritonavir as the most potent and saqL1inavir as the least potent 

while indi11avir, neltinavir l1ave intennediate i11hibitory properties. The available NNRTls 

l1ave diverse effects on CYT - 450: nevirapine is an indt1cer, delavirdine is an inhibitor, and 

efavirenz is both an i11ducer and an inl1ibitor (Woolley et al 2006). In contrast to the PIS a11d 

the NNRTis, the otl1er class of ARV drugs, NRTis; zidovt1dine, didanosine, zalcitabine, 

stavt1dine, a1 1d la1nivudine are not 111etabolized by CYT -450, tl1erefore, conct1rrent t1se of 

NRTis and rifa111ycin is 11ot co11trai11dicated (Sala1ni, 2006). 

Also, no contrai11dication exists for tl1e t1se of NRTls, NNRTls, and PIS with MH, 

pyrazina1nide, etl1a1nbt1tol, or strepto1nycin. These first-line anti- TB tnedications, in 

contrast to the rifa1nycins, are not CYT -450 i11dt1cers or i11l1ibitors. Co1nmonly prescribed 

ARV .. for co-infected patie11ts in Nigeria inclt1des zidovLtdine or stavudine with 

lamiv"ttdine and efavirenz, otl1er approved co111binations are also possible as 1nost of the 

HAART drugs are now available i11 tl1e country. Efavirenz is contraindicated in pregnant 

wo1nen because of its teratogenicity .Squa11vir/ ritonovir or abacavir with stavudi11e or 

zidovudine and la111ivudine are tl1e alter11ative to it. Adjunct therapy with cytoki11e inhibitors 

may l1ave a role in the 1nanagement of I-IIV-TB co-infection (Ellner, 2007) to limit HIV 

replication before i11itiatio11 of ARV. Thal ido1n ide, a specific TNF-a inl1ibitor and 

pentoxifylline a 11onspecific inhibitor l1ave been tried. Ho\vever, inl1ibition of TNF- a was 

associated ,vith profound i1nmune defects akin to tl1at of advanced AIDS and these 

predisposed patients to reactivatio1 1 of old TB� \vl1ich progressed to disse1ninated -forn1 

(Keane,200 I ). Full t1ndersta11ding of the role of cytol<i11e i11l1ibition in tl1e patl1ogenesis of 

reactivatio11 of TB in 1 -IlV -TB is tl1erefore reqt1ired. Good nt 1 lrition, i11clt1ding food 

supple1nents will serve as essential adjuncts to anti- TB che1notl1erapy (Salan1i, 2006). 

2.10. Monitoring of I-IIV/TB Patic11ts 

f-IIV /PTB patients should be mo11itored by sputu111 s111ear 111icroscop)' dLtring treat111ent a11d if 

avai )able, spLttum ct1 lture a11d st1sceptibi I ity testing. I I IV /EPTB sl1ot1 ld also be 1110n itored, 

but tl1e frequency and types of evaluatio11s will de1)e11d on tl1e invol\ied sites and the ease 

with ,vl1ich speci1nens can be obtained fro111 tl1ese sites (CDC, 2004) In resot1rce l itn ited 

19 

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



countries, a montl1ly clinical assess1ne11t bas been recom1nended for three months followed 

by 3-6 1nontbly clinical eval1Jatio11 to 1nonitor improvement in AR V adherence and to 

identify possible drug reaction (A1111e-christine,2002). Clinical and laboratory assesstnent 

should be 1nore freq11e11t for patie11ts with 11nderlyi11g liver disease. In 1nost develop ing 

countries, viral load 1neas11rement is unavailable and monitoring of therapy is by regt1lar 

clinical assess111ent of signs & disease regression, increasing body weight and rising CD4 

count (Sala1ni et al., 2006). 

Laboratory mo11itori11g is prioritized by observing tl1e tri1n1ned down WHO g11idelines for 

HIV treat1nent in poor co11ntries (Wl-10, 2006). These are inexpe11sive tests that l1ave been 

divided into basic and desirable tests a11d i11clude he1noglobin, wl1ite cells and total 

lymphocyte co11nt, liver e11zy1nes and CD4+ cells. These sho11ld be do11e eve,y 3- 6 months. 

Serum an1ylase, bilirubin and lipids are also desirable b11t optional (WHO, 2006). Some 

HIV /TB could exper ience temporary exacerbatio11 of sympto1ns and signs of TB, and so1ne 

may show worseni11g of the radiograpl1ic features of TB at the beginning of anti-TB 

treatment. This pbeno1nenon is ter1ned a paradoxical ( or i1nmune reconstit11tion) reaction 

(Anne-christine, 2002). It co11ld also occur among HIV negative TB patients, but it is 

co1n1noner a1no11gst HlffB co-infected while on HAART (Narita et al., 2008). 

Features of a paradoxical reaction i11clude high fevers, i11crease i11 size and inf1a1111nation of 

i11volved lymph nodes, ne\v lymphadenopathy, expanding central 11ervous syste1n lesions. 

worsenir1g of pul1nonary parenchyn1a i11filtratio11s, a11d increasing ple11ral effusions (Narita et 

al., 2008). A reaction that is not severe sl1011ld be treated sy1nptomatically witl1 11on-steroidal 

anti-inflam1natory agents witl1out a change i11 anti- TB or ARV therapy (Navas et al., 2002). 

Those ,vith severe reactio11s ( e.g. airway co1nprornise frotn enlarging lyn1ph 11odes, enlarging 

serosal fluid collections, and sepsis syndro1ne) tnay be11efit fro111 tl1e prednisone or 

methylprednisolone I 1ng/kg body weigl1t and grad11ally redL1ced after 1-2 ,veeks (Navas et 

al., 2002) 

2.11 1-IIV-TB Co-infectio11 in u b-Sal1aran At·1·ica 

St1b-Saharan Africa, ,vl1ich is ho1ne to abo11t I 0°/o of tl1e \VOrld JJop11lation. bears the brL111t of

the dual epiden1ic, altl10L1gl1 I-11 V i11fection rates vary ,,,idely a111ong the Sltb- aharan 

cot1ntries. In 2009, tl1ere \Vere a bot1t 22.5 1ni 11 ion 111d ivid11als \\ 1th 1-l IV/ A I Os in this region 

20 

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



(Global AIDS report, 20 I 0). Sub-Saharan Africa has both the highest TB incidence rate and 

the highest annual rate of increase of TB cases in the world (WHO, 2010). 

HIV complicates TB infection a11d is associated with a more rapid progression to disease. 

Infection witl1 HIV inc1·eases tl1e risk of reactivating latent TB infection. HIV-infected 

i11dividuals who acquire 11ew TB infection l1ave higher rates of disease progression. 

However, I--IIV-positive individt1als with TB may be less infectious than I-IIV-negative 

individt1als witl1 TB because HIV -positive individual are less smear positive than HIV 

negative individual (Goldfield and Ellner, 2007). 

TB can also affect HlV in·fection a11d is now the n1ost co111111011 opportunistic infection in

i11dividuals bei11g treated with a11tiretroviral therapy in the developing world. It 111ay present 

as the first 1nanifestation of I-llV infection. Also paradoxical reactions fro1n i1nmune

reco11stitution syndro1ne co11tinue to pose challenges for clinicians a11d scientists as 1nore

than 1 Oo/o of TB cases are HIV seropositive (WHO, 2010). Between 30- 40o/o of deaths in 

HIV -positive adults in sttb-Saharan Africa are dl1e to TB. Because few cot1ntries with l1igh 

incidence and prevale11ce of TB co1npile reliable statistics on the cat1se of death, the regional 

trends in TB deaths are t1ncertai11. 

2.11.1 Tuberculosis Control in St1b-Sal1aran Afi·ica 

TB control in Africa is generally based on tl1e WHO pro111oted Directly Observed Therapy 

Short-cot1rse (DOTS) progra111. Tl1e ai1n of DOTS is to diagnose and i111111ediately pro,1ide 

effective treatment for those \Vitl1 s111ear-positive TB. I-lo\vever, the HIV panden1ic has 

challenged the DOTS concept as tl1e sole TB control strategy i11 st1b- Sal1aran Africa 

(FMOH, 2007). 

2.11.2 Tuberculosis Cor1trol Program i11 Nigeria, 

f11 recognition of public l1ealth significance of TB, tl1e Federal Gover11111ent of Nigeria 

established the National Tuberculosis control program i11 1988 and ,,as for111ally lat1nched in 

1991. The progra111 forn1t1lated a co-coordinated, ti111e-bot111d, target-or1e11ted plan of action 

for effective control of TB. Tl1e PI IC approacl1 was adO()ted for progra1n1ne i111ple1nentation 

as this was tl1e only way of acl1ieving tl1e \videst coverage at redt1ced cost (Ft\101--1, 2007). 
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In line with WHO recommendation, the NTBCP set ot1t its objectives of increasing case 

detection to 70% of the existing smear positive cases by the year 2000, as well as to achieve 

a cure rate of at least 85o/o of tl1e detected s111ear positive cases (FMOH, 2005). In view of 

increasing morbidity and 1nortality dt1.e to the increase in prevalence of l-IIV i11fection, a ct1re 

rate of 75% 1nay be acceptable (FMOH, 2007). 

In spite of i1nplementation of DOTS program1nes dt1ring the 1990s, the global targets were 

11ot 1net by 2000, and the target year was deferred to 2005 (Dat1da, 20 I 0). 

The new stop TB strategy and the Global plan to stop TB, 2006-20 I 5 came to limelight 

(WHO, 2010). The target set within the context of the MDGs is to halt and reverse the 

incidence of TB by 2015. Tl1e additional targets set by the stop TB partnership are to halve 

TB prevalence and death rates by 2015 coin pared with tl1eir levels in 1990 figures. The Stop 

TB strategy has six 1najor components. The strategy addresses major issues \.vhich include 

pursuance of high qt1ality DOTS expansion and enhancen1ent; TB/1-IIV, MDR-TB and the 

needs of poor and vulnerable popt1lations; Contribt1tion of TB to l1ealth syste1n strengthening 

based on PHC; Engaging all care tJroviders; E111po,ver people vvith TB, and com1nu11ities 

through pa1t11ersl1ip; and pro111otio11 of researcl1. 

2.11.3. Goals, targets and indicators for TB-HIV control 

The stop TB strategy has TB-free vvorld as its visio11. Health in tl1e Millen11it1m Developme11t 

Goals (MDGs) set for 2015 in relation to I-ITV and TB is addressed by goal 6 wl1ich ai111ed at 
• 

Combating HIV/ Ail IS, malaria & otl1er diseases. Target C tinder Goal 6 is to halt and begin 

to reverse the incidence of 1nalaria and otl1er 111ajor diseases. Indicator 9 and 10 of that goal 6 

addresses Tuberculosis. While Indicator 9 centres on Incidence, prevalence and death rates 

associated with TB, Indicator, 10 bothers on proiJortion of tuberct1losis detected and cured 

under DOTS.

In Broad terms, the StoJJ TB Part11ersl1ip targets set r or 2015 is to redt1ce tl1e prevalence and 

death rates by 50% cornpared witl1 tl1eir levels of 1990 and to redt1ce the global incidence of 

active TB cases to <1 case per I n1illion popLrlation per )ear b)' 2050. 
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2.12 TB/HIV Collaborative Activities 

The extent to wl1icl1 HIV ft1els TB depends on tl1e degree of overlap between the population

infected with TB and the population infected with f-llV. Nigeria l1as a high degree of overlap 

between I-IIV and TB infected population a1nong tl1e l 5-49year age group. The different 

services that are provided i11 different levels are presented in appendix 1. 

Altl1ougl1 TB and HIV programmes have often largely pt1rst1ed separate courses (Anderson 

& Mal1er 2001), they sl1are 1nutual concerns: prevention of HIV should be a priority for TB 

control; TB care a11d prevention sl1ot1 ld be priority concer11s for HIV/ AIDS program1nes. TB 

and HIV progra111n1es sl1ot1ld collaborate i11 tl1eir st1pport to general health service providers 

in i1npleme11ting this ex1)a11ded strategy a11d in rnonitoring its itnpact (WHO 2002a). National 

HIV progra111mes could dra1natically di111inish the extent to ,vl1ich HIV fi.1els the TB 

epidemic through st1bstantial scaling ttp of I-IlV preventio11 measures and access to ART 

(Currie et al. 2003). TB and HIV programmes shot1ld collaborate in p1·omoting access to

iso11iazid preventive treattnent (lPT) for tt1berct1li11-positive HIV-infected individuals who do 

not have TB (while recognizing tl1at i11 s01ne settings where tubercttlin-testing is not feasible, 

IPT 111ay be of benefit to HIV-infected individuals at high risl< of TB) (WHO I 999a). 

2.13 Articles on TB/HIV i11 Afi·ica and World,,1idc 

In a study by Estifanos and Li11dtj0rn, 2005 on ·'DOTS i111proves treat1ne11t ot1tco1nes and 

service coverage for tuberct1losis in Sot1tl1 Etl1iopia: a retrospective trend analysis'', the 

findings revealed that population coverage by DOTS reached 75°/o in 2001, and the

propo11ion of patjents treated witl1 sl1ort cot1rse cl1e1notherapy increased from 73/o in 1994 to

97% in. 200 l .  Treatn1ent success for s111ear-positive tt1berct1losis rose fron1 383/o to 733/o in

2000, default rate declined frorn 383/o to 18o/o, and treat111e11t failure declined fro1n So/o to l 0/o. 

Being female patient, age 15-24 years, smear positive pt1l111onary tt1berculosis, treat111ent \Vith 

short course chemotherapy, and treat111e11t at peripl1eral ce11tres were associated \\ ith higher 

treatment st1ccess a11d lower defat1lter rates. It was co11clt1sively doct1n1ented that the 

introduction a11d expansion of DOTS led to a sig11ificant i11crease in treat1nent success and 

decrease in defat1lt and failt1re rates. 

Shar111a et al., 2005 doct1111ented a review article do11e i11 India 011 ·'I-IIV-TB co-infection: 

Epidetn iology, diagnosis & 111anage1ne11t'' tl1ey disclosed tl1at l-1 IV-infected pat1e11ts respond 

well to tl1e standard 6-mo11th a11ti-tt1berculosis treat111ent regi111e11s and that anti-tt1berculosis 
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• 

• 

• 

u·eatme11t is con1pljcated by freqL1e11t drL1g-it1teractions witl1 l1igl1ly active a11tiretroviral

tl1erapy (HAART).

2.14 Previous studies on TB/1-IIV co-infections and t1·cat111ent outcome i11 Nigeria 

Njepuon1e and Odu111e in 2009 lool<ed at 300 11ew sputum s1near-positive acid fast bacilli 

(AFB) patients tl1at l1ad tested positive to HIV screening betwee11 diagnosis and seco11d, 

111011tl1 of follow-t1p, and were treated betwee11 Ja11t1ary a11d Dece111ber 2006 in tl1e Gon1be 

State TB co11trol progra111111e. Tl1e 111etl1od Ltsed was a11 analytical retrospective case-co11trol 

stL1dy to con1pare tl1e treat111e11t ot1tco111e o·f 11ew S])Lttt1111 s111ear-posi ti ve JJLtln1onary 
• 

tt1berct1losis (PTB) 1)atie11ts co-i11fected witl1 1-IIV witl1 tl1e 11e\.\1 spt1tL1n1 s111ear-positive PTB 

patie11ts witl1ot1t HIV co-i11fectio11 . Tl1e co11trol for tl1e study ca111c f1·on1 tl1e sa111e coho11 or

Ja11uary to Dece111ber 2006 of 11c\,v spt1tL1111 s111ear-positive AFB patie11ts (595) \Vl10 l1ad tested 

11egative to HIV scree11i 11g. Tl1e col1ort a11alysis lool<ed at tl1e HIV sero-prevale11ce a 11d tl1e 

· treat111e11t ot1tcon1es: cu1·e rate, fai I Ltre rate, cleatl1 rate, defaL1lt rate, a11d transfer ot1t rate

among new s1near pt1l 1110 11ary tL1bcrct1losis (I)TB) palie11ts tl1at are dLtally i 11fected w1tl1 HIV

a11d TB as con1pa1·ed to tl1ose 11ot dually i11fcctecl. Tl1e 111ajority of HIV-positive and HI\1 -
• 

11egative PTB patients stL1died \Vere aged 39 )'ears a11d below. Tl1ere \\'as 110 statistical 1)1

signi fica11t di ff ere11ce bet\vee11 tl1e 111ea11 age ot' ()at i e11ts wi tl1 co-i 11 fectio11 a11d tl1ose wi tl1ot1t 

co-infection. Tl1e 1najority of tl1e co-i11fectecl patic11ts were aged tl}J to 30 years. T11ere was a. 

statistically significant differe11ce i11 tl1e 111en11 age of 111ales a11cl fe111ales. Of tl1e 300 1-IIV co

infected patie11ts i11 tl1e study poJ1L1l,1tio11 tl1at vvere 1 -fIV positi\ e, 111ales accotlnted for 58.3° o 

co111pared witl1 41.7o/o fe111ales. ·1'l1is \.\'as 11ot statistically significa11ce. It \Vas discovered tl1at 

tl1e TB patie11ts tl1at \.\e1·e I IIV J)Ositivc l1acl a ct1rc r,tte of 12.7°/o, wl1ilc tl1osc tl1at were 1 lIV 

negative l1ad a cure rate or 3 1 . 83/o. l'l1e cleat 11 r[\ tc [\111011g cltial l y i 11 f ectecl 1)atie11ts was 111 gl1e1 

compa1·ed witl1 the I -IIV-11egative JJatier1ts. l'l1e treal111e11t co111plctio11 a11d clcfaL1lt rates \\Crc 

l1igl1er in tl1e HIV co-i11fected patie11t. 

1 11 a ret1·ospective study by E11wL1rt1 ct al., 2(J(J9 011 l1ro11cl1opt1l 111011ary tt1berct1\os1s laborator� 

a11d DOTS strategy 0L1tco111e 111 8 rL1ral co111111t111ity i11 Nigcrin l'ro111 200 l - 2006 I ro111 Ja11t1ar) 

200 J to Decen1be1· 2006, a total of 1219 JJntic11t<; ,vere tested for IJt1l1110 11ar)' tt1l1ercL1los1c; h\

tl1e Ziel1l-Neelse11 stai11i11g tecl1111qt1c for nc1cl f'ast \,ncilli. Otil of tl1is 11t1111 l1er, 150 (28 7o/o) 

were positive. Tl1 is i11clt1des 198 (56°/o) 111nles a11cl l 52 ( 41°10) fe111ales, 111alc to fe111ale r,1t1C). 

1.3: 1. Tlie year 2004 l1as tl1e l1igl1est 11t1111be1 of' 11L1l111011ary tt1berct1los1s 11at1e11l�- 76(21 .7°/o): 

39 n1ales a11d 37 fe111ales, followed by tl1e year 2003 witl1 62 s111ear pos1lt\'e patients ( 17.73/a):

J ,,, 
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patients ( 17. 7o/o ): 31 1naJes and 31 fe1nales. Tl1e year 2005 had the least sn1ear positive 

patients (43, l 2.3o/o). Mean age of occurrence of pul1nonary tuberculosis was 35.4 ± 14.7 

years. Peak age frequency was in the age range 20 to 29 ( I 08, 30.9%). This was followed by 

tl1e age range 30 to 39 (9 1, 26%). A total of 235 sputum smear positive patients were tested 

for tl1e I-1IV a11tibodies. Of tl1is, 63 (26.8%) were positive for I-IlY. There were 1nore fernale 

HIV positive patients (34, 54o/o) than 111ales (29, 46%) Again, the year 2004 had the highest

HIV positive tuberculosis patients (20, 35.1 %). There were more n1ale HIV positive

tuberculosis patients in the years 200 I and 2006 and 1nore fetnales in 2002, 2003 and 2005. 

Of the 350 spt1tu1n smear positive patients, 270 (77. l %) enrolled for tl1e DOTS treatment 

\Vhile 80 (22.9o/o) did 11ot show tip despite extensive cot111selling by tl1e medical officer. Ot1t

of the 270 patients tl1at started the treat1nent, 201 (74.4o/o) con1pleted the treatment. Of those

tl1at started tl1e treat1nent, 39 (14.4o/o) defaulted and were lost in the study and 30 (1.1 %) of 

those that started tl1e treat1nent died before co1npletion of the treatment. Of the 201 that 

completed tl1e treatn1ent, 195 (97o/o) were declared CLtred after follow-Ltp spt1tt11n s1near

negative results at tl1e end of treat1nent wl1ile 6 (3o/o) were declared failed follovving persistent

sputt11n s111ear positive resttlts at tl1e e11d of the treat1nent period. Ottt of the 195 tl1at were

declared cured, 5 (2.6o/o) had t111der one )'ear repeat epjsodes (i.e. presented back about a year 

later with recurrent sputu111 s1near positive tuberculosis). 

These findi11gs led to the ir reco1n1nendations tl1at case detection rates cottld be improved 

upon by provjdi11g culture facilities at the DOTS centres. Fu1tl1er1nore, efforts should be

made to e11sure that all positive cases are followed to a logical conclttsion and that anti

retroviral drugs are provided for patients co-i11fected with HIV to reduce tl1e 111ortality rate of 

pul1nonary tube1·ct1losis. 

Mukhtar �'20 l O'' cor1ducted a prospective sttldy to assess tl1e OLltco111e of tl1e direct\)' observed 

treatment sl1ort cot1rse (DOTS) i11 tubercttlosis patie 11ts Vlitl1 l-llV co - i11fected in Kano, 

Nigeria bet\veen 2005 and 2006. Tl1e stt1dy grot1p i11clL1ded 011e tl1otlsand St'< httndred and 

ninety two Tuberculosis patients ( l 066 111en and 626 \'von1en) aged I 5years and above. A 

total of six l1undred and fift) (38.4°/o) spt1tu1n s111ear acid fast bacilli (AFB) positive

patients(39 I 1nale and 259 fen1ale) were fOund to be sero positive for I IIV. tandardized 

treatinent regime11 containing iso11 iazid, ri fa1111Jic i11, pyrazi na1111de and etham butol ,vere 

administered to the in patients for t,vo 111ontl1s as 111tens1ve pl1ase tinder the researchers direct 

clinical observatio11 and 1nonitoring. Treatment and folio\\ ttp co11t1nued to the eighth 1nonth 
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while the outcome of cure, were assessed using standard protocols. It was discovered that 

treatment success rates after completion of dose regimen was 40% (261 ), of which 91 % were 

sputum negative for AFB a fter the first treat111ent phase of two months. This increased to 94o/o

a11d 97% by tl1e Stl1 and 8th month respectively. 1-Ie co11clt1ded tl1at given the incidence of 

38.4o/o of HIV /TB co-infection reported at tl1e I<ano State Government officially designated 

Infectious Disease Hospital (IDH) Kano (2005 - 2006), cl1e1notherapy by DOTS was able to 

cure only 40o/o of patients, indicating efficacy mt1ch lower than the 85% targeted by the 

World Health Orga11ization(WHO). 

In another retrospective study 011 Treat1nent ot1tco111e of newly diagnosed sputu1n positive 

adt1lt tuberculosis cases in tl1e context of HIV infection by lge and Oladokun, 2011, a total of 

857 adult subjects were stt1died. There were 447 1nales (52.2%) and 410(47.8o/o) fe1nales. 

Tl1eir ages ranged be1:\vee11 15 and 65 years. The 1nea11 age in 111ales was 36.39 ± 13.29 years 

and 33.62 ± 13.30 years in fe1nales. Table 2 sl1ows the baseli11e cl1aracteristics of the study 

population. There were 77 (9.0o/o) cases below 20 years, 75.6% were withi11 the 20 to 49 

years age category. 011ly 69 (8.1 °/o) cases were aged 60 years and above. The largest

percentage of cases ,vhich was 46.8% ( 401) l1ad (+) of AFB on sputt1m s1near followed by 

( I I I) recorded a1nong 193 (22.5%). For the BMI, 207(24. l 0/o) of the cases were

underweight, 648 (75.1 o/o) had norn1al weigl1t wl1ile only 2 (0.2o/o) were obese. Out of 857 

subjects studied, 199 ,vere confirined HIV positive givi11g a sero-prevalence of 23.2o/o. 

The treatment outco1ne i11 relation to HlV stattts sl1owed that ot1 t of a total of 65 8 HIV 

negative patients, 397(60.33/o) \Vere cttred of TB co1npared with 121(60.8°/o) of the 199 HIV 

co-infected subjects (p=0.9, OR = 1.0 I, CI= 0.84 to 1.15). More HIV negative patients 

completed their treatment ( l 09, l 6.6o/o) compared ,vith 1-11 V positive patients ( 11, 5 .5°/o ). The 

treatment success rate ,vas 506/658(76.9°/o) i11 1-IlY 11egative patients compared "" itl1 

132/199(66.3%) in 1-JIV co-infected patie11ts (p=0.002) (OR= 1.45; 95% Cl=l .15 to 1.85) 

The treatment failt1re rate was 1nore in I-ITV sero-positive st1bjects 21/199 ( l 0.6°/o) co111pared 

to HIV sero-negatives 1/658(0.2%) (p=0.01), OR= 69.44; Cl= 9.4 to 512.9. Eightee11 (2.7°/o) 

patients defaulted a1nong tl1e I IIY negative st1bjects, \vl1ile tl1ere was no defat1lts recorded 

among tl1e J-IIV positive cases. Tl1e 111ortality rate was 4.9o/o i11 1 lIV 1Josit1ve cases \\htch ,vas

significantly higl1er tl1a11 tl1e rate i11 I IIV negative cases of 0.7°/o (p -= 0.0 l ,  OR 23 2, CI =

9.99 to 53.64). From these findings, TB treat111e11t st1ccess rate \\.as good bt1t fell short of the 

85o/o target. HIV co-infectio11 was associated ,vitl1 a poorer ot1tco111e. A recom111endation for 
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cotnlnttnity oriented progran1me, early identification and treatment of HIV was made as the 

essentials to improve treat1nent outcome was docu111ented. 

A Five year retrospective study by lge and Akindele ''2011 '' fro1n April 2003 to March 2008 

was conducted to evalttate the treatment outcome data of retreat111ent pt1l1nonary TB who 

were also screened and co11firmed for HfV at the outpatient clinic of the University College 

I-lospital Ibadan, Nigeria. Tl1e effect of HIV stah1s and treat1nent outcome was assessed so 

also tl1e prevalence of HIV among recurrent PTB patients. Tl1e total number of cases 

assessed was 127. Majority of the patients were between the ages of 20 to 49(73.2%). Forty

two of tl1e PTB patients were HIV positive (33.1 %). Tl1e results showed that the treatment 

011tco1ne \Vas as follows: Ct1red 81 (63.8); Treat1ne11t co111pleted 13(10.2%); Died 22( 17.3%); 

Defat1lted fot1r (3.1 %) and tra11sferred out seven (5.5o/o) More patients were cured and had 

treat1nent co1npletion a1nong tl1e I-11V negative patients con1pared with HIV positive patients 

(p<0.0001 ). The 1nortality was higher in tl1ose \Vith 1-lIV positive than negative patients (p 

<0.0001 ). They tl1us co11clt1ded tl1at re-treat1nent pt1l1nonary TB is freqt1ent at this referral 

centre, and st1ggested that contribt1tio11 to re-treatment prevention entails 111ore rigorot1s 

1nanagement of new TB cases, particttlarly at lo,\1er levels of care as tl1is effort will reduce 

the emergence of 1nulti-dr11g resistant t11berculosis. 

A longitudinal study condt1cted by Fatiregt1n et al, 2009 in wl1ich a total of 1,254 patients 

\Vere follo\\led up \Vith 1nean age of 35+3.3 years, treat1nent ot1tcon1e assessed in the study 

were cure (76.6o/o), failure (8.1 %), defat1lt (6.6o/o), transferred ot1t(4.8%) and death (1.9°/o). It 

\Vas reported in tl1is study that 111ale l1as l1igher risl< of poor treat111ent ot1tco1ne than fetnale 

and poor progra1n i1nplementation qt1ality 1nay be a 1nodi fiable determ ina11t of treat111ent 

outcome. 

Ainoran et al also found out in 201 I in a retrospective stt1dy co11dt1cted bet\veen April 2004

to June 2007 of 983 patients. The overall defat1lter rate a111ong TB patients \vas 14.4% and 

was about half ( 44.3%) of the entire negative outco111e. 743 (79.2°/o) of cases \Vere cured or

completed treatinent and 9( 1.0%) of cases were transferred out. I-le identified returned after 

default, extra-put111onary prese11tatio11 a11d defa11lting after t\vo 111ontl1s of co111111ence1nent on 

treatment regiinen as an associated factors with treatment outcome (P=0.000), and also

mentioned that there was no statically significant difference in the defaulter rate bet\veen HIV 

positive and negative TB patients and di stance or dom i c ii e to treatment centres (p=O. 9 I). He 
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ft1rther suggest National program should pay a closer attention to the issues of home visit and

monitoring especially a1nong patients with smear negative PTB or EPTB and those returning

after default. 
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further suggest National progra1n should pay a closer attention to the issL1es of ho1ne visit and

monitoring especially among patients with smear negative PTB or EPTB a11d those retL1rning

after default. 
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CI-IAPTER TI-IREE 

3.0 Methodology 

3.1 Study Area 

Oyo state is a11 i11land state in soutl1-western Nigeria was created in Febrt1ary 1974, with its 

capital at Ibadan wl1ich is repttted to be tl1e largest city in Africa, sot1tl1 of the Sahara. It 

covers an area of 28,454 sqttare kilotnetres and population of 5,59 l ,589 (population census, 

2006).Its bottnded in the sot1th by Ogun and in the north by K wara, in the ,vest is bot1nded by 

partly by ogt1n state and partly by the Rep11blic of Benin while the east is bottnded by osun 

state. Majority of people living in Oyo state are Yoruba fro1n five rnajor ethnic groups which 

are oyo, osun, oke-ogu11, ife/ijesa a11d igboona, thottgh the language of the grot1ps is Y ort1ba 

and each grot1p is clearly distingt1isl1ed by its dialect. There also other ethnics groups frotn 

several parts of the cot1ntry. Agrict1ltt1re is the 1nain occupation of tl1e people of oyo state and 

its endowed with clay, Kaolin a11d aqt1a1narine. Pror11i11er1t land111ark in oyo state is Cocoa 

House, the first skyscraper built in Africa. The state is also a ho1ne for NT A Ibadan, tl1e first 

television in Africa and Liberty stadit11n Ibadar1, the first stadit11n built in Africa. There are 

also various touris1n sites such as Agodi garde11, Mapo hall, Bowers tower and University of 

Ibadan Zoological garden. There are 33 local governrnent areas (LGAs) in the state. T\velve 

of these LGAs are urban; nine are setni t1rban wl1ile twelve are located in tl1e rural areas. 

Within the LGAs are fe,v i11dustries, private bt1si11esses, a11d other fortns of trade and peasant 

jobs. 

The activities of the DOTs centres are sttpervised by registered 11urses, co1111nunity health 

extension workers and health tecl1nicians wl1ich they collect spt1tt1111 fro111 Tt1berct1losis 

suspect and screen the111 for HIV, they also reco1n1ne11d chest rad iograph for tl1e s:y111ptomatic 

patients ,vith sputu1n AFB negative for doct11ner1tatio11 and subseqt1ently enrol the patients 011 

treat1nent and follow tl1e patients tip with sputu111 exa111inatio11 every 2/3 111onths and then 

Smonths of the patients on treatinent to doct1111ent progress 011 i11tervention. 

3.2 Study desig11 

The study was a cross sectional stLtdy desig11 t1sing 2009 - 2010 data fron1 the NTBLCP 

standardised record j11g for,ns and patients records in al I tl1e DOTs centres in Oyo State. 
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3.3 Study population 

The study popttlation co111posed of tuberct1losis patients registered on directly observed

therapy short course in both public and private DOTs centres in tl1e Oyo state between 2009

a11d 2010. 

3.3.1 Inclusion criteria 

• For an individt1al registered for treat1nent to be eligible, she/he 1nust be older than 15 

years of age and 1nt1st be registered in a11y of the TB clinics. 

• He or sl1e tnust l1ave been cot1nselled and tested for I-UV a11d TB .

3.3.2 Exclusion criteria 

• Registered i11dividuals younger tha11 15 years were exclt1ded from tl1e study.

• Any individual wl1ose test rest1lts 'vvere i11co1nplete for TB and 1-IIV was also excluded

fro1n tl1e study. 

3.4 Sample size determination 

Using the for1nula: N = Z2PQ/d2

Sample size (N): wot1ld be calct1lated t1sing tl1e Kisl1 Leslie ( 1965) for1nt1la for cross 

sectional studies, thus N = Z2PQ/d2

Where 

d = precision of tl1e study. The precision of l o/o \VOt1ld be tised for tl1e study 

Z = standard norrnal deviate corresponding to tl1e 95o/o CI = 1.96 

p = 4.2o/o (JJrevalence of HIV among TB infected patients i11 Oyo state (Odaibo et al

2006) 

Q = 1-P 83.8% 

N = (1.96 x 1.96 x 0.042 x 0.958) I (0.01 x 0.01) = 1546

Mini,,iu,11 s<in,p/e size esti111ated to be 1546 it1<1s 11se<I for 1·egiste1·etl patie11ts 1111</er i11 tl,e

DOTs cent,·es. 
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3.5 Data management and anal)'SisVai·iable Defi,1 ition:

A profoiiia (data extractio11 for111) was desig11ed for data extraction fro111 tl1e NTBLCP

reporting a11d 1·eco1·d i11g fo1·111 as attacl1ed i11 aiJpeiid j x. 

Depeitde,it ,,a,·iable: Tlie depe11cle11l variable i11 tl1 is stL1dy was treatn1e11t 011tco111e and it was

categoi·ised ii,to two categories (0 = Treatn1e11t U11sL1ccessft1 I, 1 = Treatment St1ccessfL1l)

• 

The,·e GT"e s;x global 1,�ea/111e11/ oz1/co111e.� a,·e c111·ecl, con111leted, defaztll, clied, fc1il111"e cine/

tr·an.,;;fe,,. oi,t and t/1e.�e ,1,e1·e fz11·1he1· l'C1tego,·i5·ed i1110 /1110 catego,·ies c15· 11·ec1/111e11/ J11cce5.\ =

cz1re a11d co111JJleted, /1·eat111e11t z111.s·11ccess_fi1! = fc1i!111·e, de,faz,!t, died c111d trans_fe,· out

Expla11<1to1y 1,a,·iables: Tl1e i11de1Je11de11t varial1les i11 tl1is stt1dy i11cluded age, sex, n1arital 

statt1s, educatio11� etl111ic g1·ot1p, religioL1s, occt1patio11, i11co111e level, I-ITV statt1s, treatn1e11t 

categories, type of patie11ts, patie11ts poi11t of care, patie11ts receivi11g ART, and patie11ls 

receivi11g CPT . 
• 

3.5.1 Data managen1ent 

Data was obtained fro111 tl1e patic11ts NTBLCP sta11clardised reporti11g a11d recording for111s 

t1sing a data extractio11 for111 . Tl1e treat111e11t ot1tco111e i11 six categories was coded i11to two 

categories as below; 

• 

Treat111e11t Unsuccessful = 0 

Treatme11t successft1l -= 1 

r,,.ec,1111e111 u,151fcce.s.s(z,! ,11c1s ,·ec·(Jc/ecl c1.\ ·' (J · · ,1 1e1·e 1/1e_fc1i!111·e. defc111!t. clied a11d 1,·c111.\·fe1· 0111 

r,�ec,1,11enl Sz,cce.\::;(11/ 11,c,.s ,·ecr;c/ecl ct,\ · 'J '' ,11e1·e c·111·ecl c111d t1·ec11111en1 co111JJ!e1ecl.
• 

Age g,·oz,p ,1,as ,·ecoded into /0111· c·c1tego1·ie.s, 1 = (15 -2./), 2 (25 -3-1), 3 (35- 6-1), 4 = (65 

a11d above). 

• 

DOT. I. ')C 111 re,·t,c,i·Ji f1ec1/t/1 c:e11t1·e�. co1111J1·ehe11.\i,1e l1ec1/t/1 ce11t1·e\ c111cl
s 1,·eat111e11t c·e,1 , e.1 1, 

d Id ''1·· 
P . h !ti 11,·e < 111e1·e t·c1leRrJ1·1seli {IS I'11/J!il' {111 ,·ecoc e {JS , 

1·1n1c11·y ec, 1 ce, ,J .. 

D . . · M1,·(' ,.1·011[tl"Y r111[! P1·i,1c1te 111e1·e cc1tego1·i.'iecl a.<; P,4;,,c,te and ,·ecodL'tlOTs 1,·ea/111enl cen/1 e.s 111 ,,> 

{IS ' I 2 l I

• 
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3.5.2 Data analysis 

Data analysis was carried out usi11g Statistical Package for Social Sciences (SPSS) version 

16. Frequency tables, grapl1s, charts, 1nean and standard deviation were used to summarise

the variables of interest. Proportion was t1sed to summarise tl1e care received by co-infected 

and non co- infected patients. Chi-square, as a test statistic was used to investigate if there 

,vere differences between tl1e dependent variable (treat1nent ot1tco1ne) and the independent 

variables. Statistical significance was set at 5% level. Logistic regression was used to 

deter1nine tl1e degree of relatio11sl1ip between dependent variables and its predictors. cut off 

ttsed for independe11t variables i11 tl1e logistic regression model was 10% 

3.6 Ethical consideration 

The permission to t1se patients' records for the stt1dy was obtained from Oyo state Ministry of 

Health TBL control progra111, Damie11 foundation Belgit1111- Nigeria TB Project and Ethical 

approval to Oyo state ethical review co111mittee. With regards to the principles of etl1ics, 

confidentiality of data, steps \Vas tal<en by enst1ring that patients names and personnel 

information were not disclosed btit ratl1er relevant findings were 1nade available to relevant 

at1thorities for proper disease control strategies and policies. 
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CHAPTER4 

4.0 RESULTS 

4.1.1 Socio den1ography distribution of tuberculosis patients 

Table 4.1. l shows the basic socio-demograpl1ic characteristics of the tt1berculosis patients. 

Eight thousand one l1undred and six TB patients enrolled for DOTs, but 7905 accepted l-ICT 

with known HIV status. A l1igl1 proportion (28.4o/o) of the patients were between 25-34 age 

groups. About twenty two percent of tl1en1 were bet\veen 35-44 years compare to 15.4% who 

were in the 15-24 years age braclcet and 9.2% were 55 - 64 years. AboL1t sixty percent of the 

patients (54.9%) were Yort1ba ethnic group corn pared to Hat1sa (27. 7%) and 17.4o/o of the 

patie11ts were Ibo a11d otl1ers. Higher proportion ( 44.1 %) o·f the patients had Primary 

edt1cation. 

The patients were 1nade tip of 56o/o 1nales. A greater proportion (56.4%) ,vere single 

cornpared to 43.6% wl10 were married. Abot1t sixty eight percent of the patients were 

e1nployed. Eighty five percent of all the patients earned less than eighteen thot1sand naira 

tnonthly. 
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Table 4.1.1 Socio demog1 .. apl1y distributio11 of tulJe1·culosis patients 

• • 

C/1a1·(1cte1A1sl1cs

Age gro,,p 
15 - 24 

25-34
35-44

45-54

55- 64

65 a11d above 
Set: 

Male 
Fe111ale 
Ma,·if{t! Stat11s 

Si11gle 
Married 
Erl,1catio11a/ stat,,s 

No for111al educatio11 
Pri111ary 
Seco11dary 
Te1-tiary 
Et!, 11 icily 

Yoruba 
Hat1sa 
I bo/otl,ers 
0 CC I I /J {I Ii O 11 
U 11en1 ployed 
En1ployed 
Mo11t/1IJ' /11co111e

<N18,000 

•

• 

N 18,000 a11d above 
/11 t!f/11 agt! of TIJ /Jfllit!IIIS .19. 9 -�±/. 66 J't!flfS 

• 

F1·eq11e11cJ' (N=7905) 

1221 

2245 
1729 
1127 
728 
855 

4427 

3478 

4456 

3449 

1952 
3483 
1572 

898 

4337 

2190 

1378 

2508 

5397 

6701 
1204 

• 

34 

• 

Pe1Ace11/{1ge (%) 

• 

15.4 
28.4 

21.9 
14.3 
9.2 
10.8 

56.0 

44.0 

56.4 
43.6 

24.7 
44.1 
19.9 
11.4 

54.9 
27.7 
17 .4 

31.7 
68.3 

84.8 
15.2 

• 

• 

•

• 
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4.1.2: Distribution of Tuberculosis patients in relation with clinical characteristics 

Table 4.1.2 Prese11ts distribt1tion of tuberculosis patients in relation witl1 clinical 

characteristics. Majority of tl1e respo11dent were new tt1berculosis cases (81.4%).Nighty five 

percent presented with pt1lmo11ary tuberculosis and 88.6% of the patie11ts were enrolled on 

CAT 1 regitnen. A l1igl1er proportion of the patients were sputu1n negative (38.3%) compared

to those who had spt1tum smear results of 3+ (21 o/o), 2+(14°/o), 1 +(l 5.7o/o) and scanty ( 7.4%).

A tnuch higl1er proportion received DOTs in Pt1blic healtl1 facilities (91.3%) compared to

tl1ose wl10 cl1oose Private health facilities (8. 7%) as their point of care and treatment.
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Table 4.1.2: Distribution of Tuberculosis patients in relation ,vith clinical characteristics

CJ,aracteristics 

Type of Patie11ts 
New 

Relapse 

Treatment failure 
Treatment after failure 
Transfer in 
Otl1ers 
Spttf 11111 AFB befo,·e t1·eatn1e11t 
0 
SC 
+ 

2+ 

3+ 
Not done 

Disease site 
Pulmonary 

Extra-pulmonary 
Trec1t111e11t 1·egi111e11 
Category 1 
Category 2 
T;,pe of facility 
Public 
Private 

'Missi11g data 

* 

Frequency (N=7905) 

6911 

244 

52 

52 

169 

477 

3026 

582 

1238 

1106 

1661 

265 

7525 

380 

7004 

901 

7211 

694 

36 

Percentage (%) 

81.4 

3 .1 

0.7 

0.7 

2.1 

6.0 

38.3 

7.4 

15.7 
14.0 
21.0 

3.4 

95.2 

4.8 

88.6 

11.4 

91.3 

8.7 
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4.1.3 Socio-demography distribution of TB/HIV co-infected patients

Table 4.1.3 shows that, of 7905 tuberculosis patients, 1122 (14.2%) had HIV co-infectio11.

This was made up of 32.5o/o in the 25 - 34 years age bracket and 31.9o/o in the 35 -44 age · A

higher proportion was observed among females (58.7o/o) compared to males (41.3%). Single

patients also had higher proportion of co-infection (54.5%). Higher prevalence was also

observed among Ibo and other ethnic grot1ps. TB/HIV co-infection was high among

e1nployed tuberct1losis patients (98%), patients earning less than eighteen thousand naira

(89o/o). 
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• 

Table 4. I .3 Socio demography distribution of TB/l·JIV co- infected patients• 

-Cl,arncteristics F1Aeq11e11cy (N=J 122) 

Age g1·ot1JJ 

15 -24 
25-34

35 -44 

45- 54

55-64 
64 a11d above 
Sex 

Male 
Fe1nale 
Ma1·it(1/ Stat11s 

Si 11gl e 
Married 
Er/11c(tlio11al stat,1s 

No for111al edt1catio11 
Pri111ary 
Seco11dary 
Tertiary 
Et/111 icily 
Yort1ba 
l-Iat1sa
Ibo/ot11er

0CCll/Jllf io11 

Une111ployed 
E1nployed 

• 

Jl1011t/1/y /11co111e 
• 

< Nl8,000 
NI 8,000 and above 

• 

Af n•rrn'll/f/ cn-i11recle(/ pnliC!llfS _77 95±1.22_1•1'.5
,, (!(1111 OCC! 'J I, 'J' 

• 

103 
365 
358 
185 
66 
45 

464 
658 

6 1 I 
5 11 

278 
486 
225 
13'3 

564 

322 
236 

12 
l 1 l 0

• 

• 

• 

".)0 

P1·opo1Atio11 (%) 

9.2 
32.5 
3 1. 9 
l 6.5
5.9
4.0

41.35 
58.65 

54.46 
45.54 

24.78 
4.., ..,? 

.) . .) -

20.05 
11. 85

50.27 
28.70 
21.03 

1.07 
98.03 

88.95 
11.05 

• 

• 

•

• 
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4.1.4: Distribution of TB/HIV co-infected patients in relation to clinical information

Table 4.1.4 su1nmarises tl1e distribution of TB/HIV co-infection in relation to clinical

characteristics of t\.tberculosis patients. A higher proportion of the co-infected patients were

new (88. 7o/o), about fifty eight presented with sputum AFB negative before the 

commencement of treatme11t co1npared to those who presented with scanty ( 6.%), 1 + ( 

11.7%), 2+ ( 9%) and 3+ (11.9%).And 91.7.7% of the co-infected patients were enrolled on 

CAT 1 regi1nen based on form o·f presentation, bttt 87.9.6% received care and treatment at 

Pt1blic l1ealth faci I ities though 97o/o were pt1l1nonary form of tt1berculosis. 
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Table 4.1.4: Distribution of TB/HIV patients in relation to clinical information.

CJ,aracteristics 

Type of Patients 
New 
Relapse 
Treattnent failure 
Treatn1ent after failure 
Transfer in 
Others 

Sp11t u,n AFB before treatn1e11t
0 
SC 
+ 

2+ 
3+ 
Not done 

Type of facility 
Public 
Private 

Disease site 
Pulmonary 
Extra-pul1nonary 

Tref1t111et1t regin1e11 
Category l 
Category 2 

• 

Freq11e11cy (N= 1122)

995 
23 

6 
4 
42 
52 

649 
69 

131 
102 
134 
336 

986 
136 

1088 
34 

1029 
93 

40 

Proportion (%) 

88.65 
2.04 
0.53 
0.36 
3.74 
4.63 

57.84 
6.15 

11.67 
9.09 
11.94 
29.95 

87.88 
12.12 

96.97 
3.03 

91.7 l 
8.29 
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4.2.1: Prevalence of TB/HIV co-infection among tuberculosis patients

Table 4.2. l su1nn1arizes the prevalence of TB/1-IlV co-infected among tuberculosis patients

with age group, sex, eth11icity, occupation and montl1ly income (P<O. 05). It was observed

that TB-HIV co-infectio11 was 1nore prevalent in females ( 18.93/o) compared to n,ales

(10.So/o), age group 35 - 64 years (17.0%) compared to 25-34 years age bracket (16.3o/o)

other age groups, Higl1er amo11g e1nployed (20.6%) compared to non e1nployed (0.5%) and

patients who earned less tha11 Nl8, 000 (14.9o/o) compared with tl1ose earning Nl8. 000 and

above ( 10.3°/o ). Atnong tl1e eth11ic tribes studied, the prevalence of co-infection was seen to

be higher among the Ibo/otl1ers tribes (17.1%) followed by the Hausa tribe (14.7%) and lastly

the Yort1ba tribe ( l 3o/o) . 

• 
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Table 4.2.1: Prevalence of TB/HIV c · o-infection among tuberculosis patients

Variables 

Age gro11p 

15-24
25-34
35-64
65 and above

Sex 

Male 
Female 

Ma,�ital Stc1tus 
Single 
Married 

E<li1catio11c1/ stat11s 

No formal education 
Pri1nary 
Secondary 
Tertiary 

Etl,nicif), 
Yoruba 
Hat1sa 
Ibo/others 

Occupc1tio11 
Unemployed 
Etnployed 

Mo11t/1/y I11con1e 
< N 18,000 
N 18,000 and above 

P < 0.05

TB/HIV co-i1ifectio1i

Yes No 

103(8.4) 
365(16.3) 
609(17.0) 

45(5.3) 

464(10.5) 
658(18.9) 

611 (13.7) 
511(14.8) 

278(14.2) 
486(14.0) 
225(14.3) 
133( 14.8) 

564( 13) 
322( 14. 7)

236( 17 .1)

12(0.5) 
1110(20.6) 

998( 14.9) 
124(10.3) 

1118(91.6) 
1880(83.7) 
2975(83.0) 
810(94.7) 

3965(89.5) 
2818(81.1) 

3845(86.3) 
2938(85.2) 

1674(85.8) 
2997(86) 

1347(85.7) 
765(85.2) 

3773(87) 
1868(85.3) 
1142(82.9) 

2496(99.5) 
4287(79.4) 

5703(85 .1) 
15.9(89.7) 

42 

Tot,,/ 

1221 
2245 
3584 
855 

4429 
3476 

4456 
3449 

1952 
3483 
1572 
898 

4337 
2190 
1378 

2508 
5397 

6701 
1204 

1.201 

1.143 

1.946 

0.468 

15 .234 

5.674 

17.689 

P va/11e

0.001 • 

0.001 • 

0. 163 

0.926 

0.001 • 

0.001 • 

0.001 • 
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Table 4.2.2: Prevalence of TB/HIV co-infection among tuberculosis patients in relation

to clinical characteristics 

Table 4.2.2 st11nmarizes the prevalence of TB/1-IIV co-infected among tuberculosis patients in

relation to clinical cl1aracteristics with type of facility, disease site and treatment regimen

(P<O. 05). It was observed that co-infection was 1nore prevalent in private facility ( 19.6%) 

compared to public facility (13.7%), pulinonary disease site (14.53/o) cornpared to extra 

pul111onary disease site (8.9%) and lastly among CAT 2 treatment (82.8%) compared to CAT 

1 treatn1ent (77%). 
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Table 4.2.2: Prevalence of TB/HIV co-infected among tuberculosis patients in relation 
to clinical characteristics 

Variables 

Type of facility 
Public 

Private 

Dise<1se site 
Pulmo11ary 
Extra-pulmonary 

Treat111e11t regin1e11 
Category l

Category 2 

ART• 
Yes 

No 

P< 0.05 

TB/HIV co-i,ifection

Yes 

986(13.7) 
136(19.6) 

1088( 14.5) 
34(8.9) 

1029(77.0) 

93(82.8) 

405(99.3) 

710(99.4) 

No 

6225(21.6) 
558(80.4) 

6437(85.5) 

346(91.1) 

5975(85.3) 

808(89.7) 

3(0.7) 
4(0.6) 

44 

Tot£1I 

7211 

694 

7525 

380 

7004 
901 

408 
714 

I 

18.236 

9.021 

12.516 

0.128 

p V(lltte 

0.001 

0.003 
• 

0.001 
• 

0.720 
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Table 4.2.2: Prevalence of TB/HIV co-infected among tuberculosis patients in relation

to clinical characteristics 

Variables 

Type of facility 

Public 

Private 

Disease site 

Pulmonary 

Extra-pu l1nonary 

• 

T1·eat1·11ent 1·eg1n1e11 
Category 1 
Category 2 

ART 

Yes 
No 

• 

P< 0.05 

TBIHW co-i11fectio11

Yes 

986(13.7) 
136(19.6) 

1088( 14.5) 

34(8.9) 

1029(77.0) 

93(82.8) 

405(99.3) 

710(99.4) 

No 

6225(21.6) 

558(80.4) 

643 7(85.5) 

346(91.1) 

5975(85.3) 

808(89.7) 

3(0.7) 
4(0.6) 

44 

Total 

7211 

694 

7525 

380 

7004 

901 

408 
714 

I 

18.236 

9.021 

12.5 I 6 

0.128 

P va/11e 

0.001 

0.003 
• 

0.00 I 
• 

0.720 
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4.2.3: LogiStic regression of tuberculosis patie11ts' cl1aracteristics and TB/HIV co
infection 

Table 4-2·3 suinmarizes tl1e strength of association between h1berculosis patients'

characteristics a11d TB/HIV co-i11fection {P<0.05). It was found that those in age group 25 -

34 years and those in 35 - 64 years were 3.4 l2 (CI= 0.228 _ 0.376) and 2.90 (CI= 0.274 -

0.434) less lil<ely to be co-infected respectively compared to age group 15 - 24 years while

those in age group 65years and above were found to be 1.287 times more likely to be co

infected (Cl= 0.887 - 1.868) co1npared to age group 15 - 24 years. It was also observed that 

tl1ose ear11ing Nl 8. 000 and above were 2.962 ti1nes 1nore likely to have co-infection 

coin pared to those ear11ing less than N 18, 000 (CI=2.380 - 3.687) and also that those tinder 

CAT 2 regimen are 1.544 (CI= 1.2 l 6 - 1.959) more likely to have TB/HIV co-infectio11 

compared to those under CAT 1 regi111en. FL1rther1nore, fe1nales patients were found to be 

1.972 titnes less likely to be co-infected coin pared to males patients (CI= 0.441 -0.581 ) ,  in 

addition, it was seen that patients in private facility was 1.615 times less lil<ely to be co

infected compared to patients in public facility (CI = 0.462 - 0.718). Lastly, tl1e en1ployed 

patients was found to be 55.556 ti111es less likely to be co-in·fected compared to the 

t1nemployed patients (Cl= 0.009 -0.030). 
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Table 4.2.3: Logistic regression or tuberculosis patients' characteristics and TB/HIV co-infection. 

C/1a1·acteristics 

Age group 
15 - 24 (Ref) 

I 25 - 34 
35-64

65 and above 

Sex 

Male (Ref) 
Fe111ale 

Etl1 nicity 

Yort1ba (Ref) 
Hat1sa 
fbo/otl1ers 

Occupation 
Une111ployed (Ref) 
E111ployed 

Montl1ly Income 
< Nl 8,000 

• 

NI 8 000 and above(Re f) ' 

Type of facility 
Public (Ref') 
Private 

Disease site 
Pul111onary (Ref) 
Extra-pL1 I 111011ary 

Treatment r·cgimen 
Category 1 (Ref) 
Category 2 

*P<0.05

• 

OR 

1 
0.293 
0.345 
1.287 

1 
0.507 

] 
0.871 
0.783 

1 
0.017 

2.962 
l 

I 
0.576 

1 

1.456 

1 
1.544 

• 

95% C.J /01· OR 

0.228 - 0.376 
0.274 - 0.434 
0.887 -1.868 

0.441- 0.581 

0.743 - 1.021 
0.655 - 0.937 

0.009 - 0.030 

2.380 - 3.687 

0.462- 0.718 

• 

0.994- 2.133 

l .216 - 1. 959

P Vt1/i1e 

• 

0.001 
•

0.001 
0.183 

0.001 

0.089 
• 

0.008 
•

0.001 
•

• 

0.001 • 

0.001 
• 

0 053 

0.001 
•

• 
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• 

-

4.3.1: Association of socio-den1og1·a pl1ic cl1a ractcristics of TB/I-ITV co-i 1 1 fectcd patients

,,,itl1 treatment success 

Table 4.3 .1 st1111111a1·ises a statistically sig11 ifi ca11t associatio11 betwee11 socio-de111ograpl1 i c

variables a11d t1·eat1ne11t st1ccess a11d sex , religio11 811ct etl111icity (P<O. 05), It was observed

tl1at patie11ts \,Vitl1i11 tl1e age grotlJ) of 25 _ 34 year (80.8%) we1·e st1ccessfully treatecl

co111pared to otl1ers. More f e111ale J)a tie11ts ( 80. 2o/o ), tl1ose wi tl1 tertiary ed L1cat ion ( 8 I .2 o/o ). 

e111ployed (77.5°/o) and tl1e less i11co111e ear11ers (78.1 %) were also successft1lly treatecl bLtl tl1e 

associatio11 betwee11 tl1e111 was 11ot statistically sig11ifica11t. 

• 

• 

• 

• 

• 

• 

. -

• 

• 

•
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4.3.1: Association of socio-demo h . 
• 1 t t 

grap ic cl1aractcristics of TB/HIV co-i11fected patients
wit 1 rea ment success 

Va,·iables 

Age group 
15 -24 
25-34
35-64
65 and above

Se.,� 
Male 
Female 

Mf11·ital Stat11s 
Single 
Married 

Ed11cl1tio11al status 
No formal education 
Primary 
Secondary 
Tertiary 

Et/111icity 
Yort1ba 
Hausa 
Ibo/others 

Occupatio11 
Unemployed 
Employed 

Mo11t/1ly I11con1e 
< NI 8,000 
N 18,000 and above 

P< 0.05 

Treat1ne11t s11ccess

Yes 

78(75. 7) 
295(80.8) 
465(76.4) 
31(68.9) 

341(73.5) 
528(80.2) 

486(79.5) 
383(75.0) 

209(75.2) 
378(77.8) 
174(77.3) 
108(81.2) 

416(73 .8) 
251 (78.0) 
202(85.6) 

9(75.0) 
860(77.5) 

779(78.1) 
90(72.6) 

No 

25(24.3) 
70(19.2) 
144(23.6) 
253(31. l)

123(26.5) 
130(19.8) 

I 25(20.5) 
128(25 .0) 

69(24.8) 
I 08(22.2) 
51 (22. 7) 
25(18.8) 

148(26.2) 
71(22.0) 
34(14.4) 

3(25.0) 
250(22.5) 

216(21.9) 
34(27.4) 

48 

Total 

103 
365 
609 
45 

464 
658 

611 
5 I I 

278 
486 
225 
133 

564 
322 
202 

12 
I I l 0 

998 
124 

P value 

4.858 0.182 

7.103 o.oos·

3.358 0.067 

1.925 0.588 

13.407 

0.042 0.838 

1.893 0.169 UNIV
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4.3.2 Association behveen treatment success ,vitl1 clinical cl1aracteristics of TB/HIV co

in r ccted p,1 t ien ts 
• 

Table 4.3.2 sl1ows statistically sig11ifica11l associalio11 between treat1ne11l st1ccess a11d patiei1t

point of care, n1ore treat1nent success reported froin this table an1ong co-infected patients

receivi 11g DO Ts i11 Pt1bl ic faci 1 i lies (78.43/o ), t\1otig11 tl1ere were also 111ore treat111cnt sticce5s

an1ong patients who presented \Vilh puln1onary tuberculosis(77 .6%), patients on ART

(79 .8o/o ), bLtt al\ t\1ese obse1�atio11s ,,vere 11ot slatist ical ly si g11i ficant . 

• 

• 

• 

• 

• 

• 

. ,.. 

' 

•

• 

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.3.2 Association behvee11 treatment success ,vith clinical characteristics of
TB/HIV co-infected patients

Variables 

7),pe of facility 
Pttblic 

Private 

Disease site 

Pul1nonary 
Extra-pt1 ltnonary 

• 

Treatn1e11t 1·eg1n1e11 

Category l 
Category 2 

* 

ART 

Yes 

No 

P< 0.05 

Treat111ent Success

Yes 

773(78.4) 
96(70.6) 

844(77.6) 
25(73.5) 

792(77.0) 
77(82.8) 

232(79.8) 
539(75.9) 

No 

213(21.6) 
40(29.4) 

244(22.4) 
9(26.5) 

237(23.0) 
16(17.2) 

82(20.2) 
171 (24.1) 

50 

Total 

986 
136 

1088 
34 

1029 
93 

405 
710 

P Vftlue 

4.173 0.041. 

0.309 0.578 

1.659 0.198 

2.165 0.141 
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4.3.3: Association behveen TB/HIV co-infection patients and treatment success

Table 4.3.3 su1nmarizes the strength of association between TB/I-IIY co-infected patients afld 

treatment success (P<O. 05). It was fottnd that TB/HIV co-infected females were found to be 

1.347 times 1nore likely to have treatment success compared to TB/HIV co-infected males 

(Cl= 1.010 - 1.795). Further1nore, it was also found that patients in private ·facilities was 

1.613 ti1nes less likely to have treat111ent success co1npared to patie11ts receiving care in 

public facilities (CI = 0.414 - 0.930). 

51 
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• 

Table 4.3.3: Logistic regression of TB/l-JJV co-infected patients' characteristics and
treatment success 

• • 

C/1a1·acte1�1st1cs 

Se.,� 

Male (Ref) 
Fe111ale 

Et/111 icitJ, 
Y 011.1 ba (Ref) 
Hattsa 
Ibo/otliers 

M<11·ital stat11s 
Si11gle (Ref) 
Married 

Tj,pe of facility 
Public (Ref) 

Private 

• 

• 

• 

OR 

1 
1.34 7 

l 

1.220 

2.050 

I 

0.761 

1 

0.620 

• 

95% C.l.(014 OR 

1.010- 1.795 

0.880 - 1.692 

I. 764 - 2.008

0.573 -1.011 

0.414-0.930 

p J/a/11e 

0.042* 

0.233 

0.00 I* 

0.060 

0.021 * 

• 

• 

• 

' 
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4.4 .l: Association of socio-demographic characteristics of TB/fIIV co-infected patients

,vit11 Cure

Table 4 .4. l shows a statistically significant association bet ween socio-demography variables

and cured. It was observed that en1ployed co-infected patients (30%) and Ibo with o!her

groups (39%) were cured and lhe observations were statistically significant. Slightly higher

ppropo11io11 of tl1ose within tl1e age bracl(et 25-34 year (47.73/o) ai1d 35 -64 (47.63/o) attained

ctired compared to otl1ers, n1ale patie11ts (31.3%) , tl1ose tl1at practised Cl1ristianity (30.9%) 

811d co-i11fected patie11ts ear11i11g N 18,000 a11d 111ore (33.93/o) attained cured. but tl,e 

observatio11s were 11ot statistically sig11ifica11t. 

• 

• 

• 

• 

• 

• 

53 
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• 

• 

•
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• 

4.4.l: Association of socio-demographic characteristics of TB/l-IIV co-infected patients
,vitli Cu re

Table 4.4. I shows a statislically significant association between socio-demography variables

and cured. It was observed that en1ployed co-infected patients (JQO/o) and Ibo with other

groups (39%) were cured and the observations were statistically significant. Slightly higher

ppropo1iio11 of tl1ose witl1in tl1e age bracket 25-34 yea1· (47.7%) ai1d 35 -64 (47.6%) attained

ctired co111pared to otf1ers, 111ale patie11ts (3 I .3°/o) , tliose t)1at practised Cl1ristianity (30.9o/o)

811d co-i 11fected patie11 ts ear11i 11g N 18,000 a11c{ 111ore (3 3. 9o/o) atta i 11ed ct1 red. btit tlie 

observatio11s were 11ot statistically sig11i fica11t. 

• 

• 

• 

• 

• 

• 
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Table 4.4.1 Association of socio-d . . . 
. ·th C 

emograplt1c cl1aracter1st1cs of TB/HIV co-infected
patients w1 ure 

Variables 

Age group 
15 -24 
25-34
35-64
65 and above

Sex 

Male 
Female 

Marital Stat11s 
Single 
Married 

Ed11c<1tio11<1l stc1t11s 
No for111al 
education 
Primary 
Secondary 
Tertiary 

Et/111icif)1 
Yoruba 
Hausa 
Ibo/others 

Occi1pc1tio11 
Unemployed 
En1ployed 

Mo11t/1ly lncon1e 
< NI 8,000 
N l  8,000 and 
above 

P< 0.05 

Cu,·e<I 

Yes 

47(45.6) 
174(47.7) 
290(47.6) 
19( 42.2) 

191(31.3) 
148(29.0) 

486(79.5) 
383(75.0) 

83(29 .9) 
156(32.1) 
67(29.8) 
33(24.8) 

142(25.2) 
105(32.6) 
92(39.0) 

0(0) 
339(30.5) 

297(29.8) 
42(33.9) 

No 

56(54.4) 
191(52.3) 
319(52.4) 
26(57.8) 

420(68.7) 
363(71.0) 

125(20.5) 
128(25.0) 

195(70.1) 
330(67.9) 
158(70.2) 

100(75.2) 

422(74.8) 
217(67.4) 
144(61.0) 

12(100) 
771(69.5) 

701 (70.2) 
82(66.1) 

54 

Total 

103 
365 
609 
45 

6 I I 
511 

611 
5 l 1 

278 
486 
225 
133 

564 
322 
202 

12 
I I 10 

998 
124 

I P value 

0.624 0.891 

0.808 0.369 

0.697 0.404 

2.697 0.441 

16.268 0.000* 

5.252 

0.884 0.347 
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4.4.2: Association of clinical characteristics of TB/HIV co-infected patie11ts ,vith cured

Table 4.4.2 shows statistically significant association between cured and site of disease. A

higher proportion of tl1e co-i11fected patients presented with pt1lmonary tuberculosis (30.8%)

were cured, tl1is observation was statistically significant. There \Vere 30. 7o/o who received 

DOTs in Pttblic facilities and 33 .3o/o were enrolled on CAT 2 regimen attained ct1red, btit 

these observations were not statistically significant. 

• 
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Table 4.4.2 Association of clinical cl1aracteristics of TB/HIV co-i11fected patients ,vitl1

cured 

Va,·iab/es 

Type of fc1cility 
Pt1blic 

Private 

Disease site 
Pt1l1nonary 
Extra-pul1nonary 

T1·eat1ne11t 

reg,,,,ze 11 
Category 1 

Category 2 

ART 

Yes 
No 

P<0.05 

Yes 

303(30.7) 

36(26.5) 

335(30.8) 

4(11.8) 

308(29.9) 

31 (33.3) 

123(30.4) 

213(30.0) 

Cttretl 

No 

683(69.3) 

100(73.5) 

753(69.2) 

30(88.2) 

721 (70.1) 

62(66.7) 

282(69.6) 

497(70.0) 

56 

Tot<tl 

986 

136 

1088 

34 

1029 

93 

405 

710 

I P vc1/11e 

1.028 0.311 

5.660 0.011· 

0.468 0.494 

0.017 0.897 
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4.4.3: Logistic regression of TB/HIV co-infected patients' characteristics and cured

Table 4.4.3 summarizes the association of TB/HIV co-infected patients clinical

characteristics and cured (P< 0. 05) after adjusting for confoitnders. It was observed that

patients with disease site on the extra pul1nonary was 3.219 times 1nore likely to be cured

compared to patients with tl1e disease site on tl1e pul1nonary (CI= 1.120-9.251). 
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Table 4.4.3: Logistic regression of TB/lllV co-infected patients' characteristics andcured 

C/1a11·acteristics

Etl111icity 
Yoruba (Ref) 
Hausa 
Ibo/otl1ers 

Disease site 
Pul1nonary(Ref) 
Extra-pt1 ltn onary 

*p<0.05

OR 

l 

0.687 

0.537 

l 

3.219 

95% C.Ifor OR 

0.508 -0.930 

0.388 - 0.742 

1.120-9.251 

58 

P Valtte 

0.233 

0.001 * 

0.030* 
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Table 4.4.3: Logistic regression of TB/IDV co-infected patients' characteristics andcured 

• • 

c1,aracter1st1cs 

Etl111icity 
y oruba (Ref) 
J-Iattsa 
Ibo/otl1ers 

Disease site 
Pul111onary(Ref) 
Extra-ptt l 1n onary 

*p<0.05

OR 

1 
0.687 
0.537 

1 
3.219 

95% C.Ifor OR 

0.508 - 0.930 
0.388 -0.742 

1.120-9.251 

58 

P Valrie 

0.233 
0.001 * 

0.030* 
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4.4.4: Association of socio-demographic characteristics of TB/HIV co-infected patients

,vith treatntent completed 

Table 4.4.4 prese11ts association between socio-demographic characteristics and treat111ent

co1npleted among co-infected patients. A higher proportion of those that completed their

treatment were fetnale (51. l %) and tl1ose patients that were earning less than eighteen 

thottsand naira ( 48.33/o), these observations were statistically significant. Slightly higher 

pproportion of those witl1i11 tl1e age bracket 25-34 year (47.7o/o) and 35 -64 (47.6%) 

co1npared to others, fetnale (51.1 o/o), those attained tertiary education (56.4o/o) and the

unemployed (75%) co1npleted tl1eir treat1nent but these observations were not statistically

significant. 
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Table 4.4.4 : Association of socio-d 
. emograph1c cha t · · patients ,v1th treatment completed

rac erishcs of TB/IUV co-infected

Variables 

Age g,·oup 
15 -24 

25-34 

35-64 

65 and above 

Sex 

Male 
Female 

Mftritctl Status 
Single 
Married 

Edt1catio11al stat 11s

No formal 
education 
Primary 
S econd ary 
Tertiary 

Et/111icitJ' 
Yoruba 
Hausa 
Ibo/others 

Occupation 
Un employed 
Employed 

Monthly J11come 
<Nl8,000 
Nl8,000 and 
above 

P< 0.05 

Trec1tme11t co111plete,l

Yes 

47(45.6) 
174(47.7) 
290(47.6) 
19( 42.2) 

194( 41.8) 
3 3 6( 51.1) 

295( 48.3) 
253(46.0) 

126(45.3) 
222(45.7) 
107(47.6) 
75(56.4) 

274(48.6) 
146(45.3) 
110( 46.6) 

9(75.0) 
521 ( 46.9) 

482(48.3) 

48(38.7) 

No 

56(54.4) 
191 (52.3) 
319(52.4) 
26(57.8) 

270(58.2) 
322( 48.9) 

316(51.7) 
276(56.0) 

152(54.7) 
264(54.3) 
118(52.4) 
58(43.6) 

290(51.4) 
176(54.7) 
126(53.4) 

3(25.0) 
250(53.l) 

5 I 6(51. 7) 

76(61.3) 

60 

Tot,,/ 

103 
365 
609 
45 

464 
658 

6 I 1 
511 

278 
486 
225 
133 

564 
322 
202 

12 
1 I 10 

998 
124 

P value 

0.624 0.891 

9.349 

0.587 0.443 

5.362 0.147 

0.910 0.634 

3.751 0.053 

4.067 
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4.4.5: Association of clinical characteristics of TB/HIV co-infected patie11ts witl1
treatment completed

Table 4.4.5 shows an association between clinical cl1aracteristic of the co-infected patients

and treatn1ent co1npletion, A l1igl1er proportion of the patients that completed their treatment

presented with Extra-pul1nonary tuberculosis (61.8%) and received care from public health

facilities (47.7o/o) co1npared to those seel< care from private health facilities (44.1%). But

tl1ese observations were not significant. 
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Table 4.4.5: Association of clinical characteristics of TB/lllV co-infected patients withtreatment completed 

Variables 

Type of facility 

Public 

Private 

Disease site 
Pulmonary 

Extra-pul1no11ary 

• 

r,·eatment 1·eg1111e 11 
Category 1 
Category 2 

ART 

Yes 
No 

P<0.05 

T1·e,1tment Co111pleted
Yes 

470(47.7) 
60(44.1) 

509(46.8) 
21(61.8) 

484(47.0) 
46(49.5) 

200(49.4) 
326(45.9) 

No 

516(52.3) 
76(55.9) 

579(53.2) 
13(38.2) 

545(53.0) 
47(50.5) 

205(50.6) 
384(54.1) 

62 

Total 

986 
136 

1088 
34 

1029 
93 

405 
710 

0.604 

2.398 

0.201 

1.244 

P va/i,e 

0.437 

0.121 

0.654 

0.265 
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4.4.6: Logistic regression of TB/HIV co-infected patients' characteristics and treatment

completed

Table 4.4.6 shows tl1e logistic regression analysis of TB/HIV co-in·fected patients and

treatment completed (P< 0. 05). It was found that TB/I-llV co-infected fe1nales were found to

be 1.462 ti1nes mo·re likely to have treat1nent co1npleted compared to TB/H1V co-infected

,nales (CI= 0.538 - 0.87 l).
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Table 4.4.6: LogiStic regression of TB/IUV co-infected patients and treatmentcompleted 

CJ,aracte,·istics 

Se .. � 

Male (Ref) 
Female 

Occ11pation 
Une1nployed (Ref) 
E1nployed 

Mo11t/1/J' /1zcon1e 
< NI 8,000 (Ref) 
N 18,000 and above 
*p<0.05

OR 

1 
0.684 

I 
3.733 

1 
1.441 

95% C.I for OR p Value 

0.538 - 0.871 0.020* 

1.000 - 13.930 0.500 

0.981 - 2.117 0.063 
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4.4.7: Association of socio-demograpl1ic characteristics of TB/HIV co-infected patients
,vitl1 treatment failure.

Table 4.4.7 su1111narises an association between socio deinographic characteristics of co

infected patients and treatment failure with age group, ethnicity and monthly income (P<

0.05). A high proportion of patients with treatment failure were in age group 65years and 

above (6.7%) followed by age group 35-64years (5.7o/o) cotnpared to other age grot1ps. The

Yoruba tribe (6.4o/o) had a higher proportion of treatment failure compared to Hausa (3.7%)

and Ibo/others ( 1. 7% ). Tl1ere was a higher proportion of treat1nent failure among patients

with monthly inco1ne NI 8, 000 and above (10.5%).
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l 

fable 4.4. 7: Association of socio-de . 
. mograpb1c cha t · · 

patients with treatment failure
rac erishcs of TB/HIV co-infected

Vt1riables 

Age group 

15-24 

25-34

35-64

65 and above 

Sex 

Male 
Female 

M,1,·ital Stat11s 
Single 
Married 

E<l11catio11<1l st<1t11s 
No formal 
edt1cation 
Pri1nary 
Secondary 
Tertiary 

Et/111icitJ' 
Yoruba 
Hausa 
Ibo/others 

Occ11p<1tion 
Unemployed 
Employed 

Mo11t/1IJ' l11con1e 
<Nl8,000 
NI 8,000 and 
above 

P< 0.05 

Treat111e11t failt11·e

Yes 

4(3.9) 
10(2. 7) 
35(5.7) 
3(6.7) 

24(5.2) 
28(4.3) 

22(3.6) 
30(5.9) 

15(5.4) 
22( 4.5) 
11(4.9) 
4(3.0) 

36(6.4) 
12(3. 7) 
4( l. 7) 

0(0) 
52( 4. 7) 

39(3.9) 
13(10.5) 

No 

99(96.1) 
355(97.3) 
574(94.3) 
42(93.3) 

440(94.8) 
630(95.7) 

589(96.4) 
481 (94.1) 

263(94.6) 
464(95.5) 
214(95.1) 
129(97.0) 

528(93.6) 
310(96.3) 
232(98.3) 

12(100) 
1058(95.3) 

959(96.1) 

I 1 I (89.5) 

66 

Total 

103 
365 
609 
45 

464 
658 

61 I
511 

278 
486 
225 
133 

564 
322 
202 

12 
I 'I 10 

998 
124 

P value 

5.223 0.063 

0.5 I 8 0.472 

3.245 0.072 

1.207 0.751 

9.116 

0.589 1.000 

l 0.792
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4,4
.8: Association of clinical characteristics of TB/HIV co-infected patients ,vith

treatment failure

1·ablc 4.4.8 shows the association of clinical characteristics of TB/1-IIV co-infected patients

witl1 trcat1nent failure and AR'l" (!'< 0.05). Those \vho had no ART \vas obsened to ha,,e a

Jiigl1er proportio11 (6.1 %) of trcat111c11t failure \Vhile those \\·ho had ART and also e,perienced

trcat1ncnt failure were lower (2.2%) in proportion. All other clinical characteristics stLidied 

wl1ic11 incl tide type of fi1ci Ii ty, di�ca�c i;itc, trcatrncnt rcgi111cn and CJ>�r sho\ved no statistical 

sign i fica11t rclnt io11sl1 i 11 \Vi ti, treatrncnt failure.
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Table 4.4.8: Association of clinical characteristics of TB/HIV co-infected patients "'ithtreatment failure 

v,,riables 

Type ,if facility 

Public 

f>rivatc 

Di�·etise �itc 

Pt1l111011ary 

Extra-pt1 l 111011ar)' 

• 

Tret1t111e11t reg1111e11 

Catcgo, Y I 

Categor)' 2 

ART 

Yes 

No 

P< 0.05 

Treatme111 Fai/11re

Yes 

49(5.0) 
3(2.2) 

5 I ( 4. 7) 
I (2 9) 

49(4.8) 
3(3.2) 

9(2.2) 
43(6.1) 

No 

937(95.0) 
133(97 8) 

1037(95 3) 
33(97.1) 

980(95.2) 
90(96 8) 

396(97.8) 
667(93.9) 

68 

Tott,/ 

986 
136 

1088 
34 

1029 
93 

405 
710 

2 065 

0.227 

0.455 

8 527 

p i,a/ue 

0.151 

0.633 

0.500 

0.003 
•
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4,4.9: LogiS(ic regression of TB/I1IV co-infected patients' chacterristics and treatment

failure 

Table 4.4.9 sl,ows the logistic regression analysis of TB/l-IJV co-infected patients and

trcat1nent fnilttrc (P< 0 05). It was found that married TB HIV co-infected patients \\ere

fot111d to be 1.825 ti111cs less likely to have treatment failure compared to single TB/HIV co

i11fected patic11ts (Cl= 0.306- 0.983). (L \Vas also observed that those earning NJ 8. 000 and

above \Vere 3.584 l11nc� less likely to l1avc co-infcct1on compared to those earning less than

N 18, 000 (Cl O 128 0.608) IJastly, the odds of treatment failure among patients having

A R'I \1/flS f 0L111cl to be 1 3 78 ti1nc5 less I ikcl)' compared paticnl5 under AR f (C 1=0.14 1-

0.622). 
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Table 4.4.9: Logistic regression of TB/IIlV co-infected patients' characteristics andtreatment failure 

-Cliaracteristics

Age gro11p 

15-24

25-34
35-64

65 and above

Et/111icity 
Yoruba 
Hat1sa 
Ibo/others 

Ma,·ital Status 
Single 
Married 

Mo11t/1IJ' /11co111e 
< N 18,000 (Ref) 
N 18,000 and above 

ART 
Yes 
No 

*p<0.05

OR 

1 

l .281

0.823 
0.644 

I 

1 .680 
4.455 

I 
0.552 

I 
0.350 

I 
0.296 

70 

95% CI/or OR

0.388 - 4.227 
0.275 -2.465 
0.135 - 3.075 

0.852-3.313 
1.548 - 12.823 

0.308 - 0.987 

0. I 68 - 0. 727

0.141 - 0.621 

p Val11e 

0.684 
0.728 
0.581 

0.134 
0.006* 

0.045* 

0.005* 

0.00 I* 
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4.4.10: Association of socio-demographic characteristics of TB/HIV co-infected patients

,vith Death

Table 4.4.10 shows the association of socio-demographic characteristics of TB/HIV co

infected patients with Died (P< 0. 05). A higher proportion of male patients (l 2.9o/o) death

co1npared to female patients (9.0%). The other socio demographic characteristics stt1died

whicl1 include age group, 1narital statt1s, educational status, religion, ethnicity, occupation and

monthly income was fottnd to have no statistical significant relationship with the outcome 

died. 
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Table 4.4.10: Association of socio-dem ograph1c characteristics of TB/HIV co-infected

Variables 

Age g,�oup 
15-24
25-34
35-64
65 and above

Sex 

Male 
Fe1nale 

Marital Stat11s 

Single 
Married 

Ed11catio11al staf 11s 
No formal 
education 
Primary 
Secondary 
Tertiary 

Et/111 icity 

Yoruba 
Hat1sa 
Ibo/others 

Occupatio11 
Unemployed 
Employed 

Mont/1/y J11con1e 
< Nl8,000 
Nl8,000 and 
above 
P< 0.05 

Yes 

13(12.6) 
33(9.0) 

68(11.2) 
5(11.1) 

60(12.9) 
59(9.0) 

65(10.6) 
54(10.6) 

37(13.3) 
46(9.5) 
22(9.8) 
14(10.5) 

67( 11. 9) 
29(9.0) 
23(9.7) 

2(16.7) 
117(10.5) 

I 05( 10.5) 
14(11.3) 

patients ,vith Death

Deat/1 

No 

90(87.4) 
332(91.0) 
541 (88.8) 
40(88.9) 

404(87.1) 
599(91.0) 

546(89.4) 
457(89.4) 

241(86.7) 
440(90.5) 
203(90.2) 
119(89 .5) 

497(88. l) 
293(91.0) 
2 I 3(90.3) 

10(83.3) 
993(89.5) 

893(89.5) 
110(88. 7) 

72 

Ola 

103 
365 
609 
45 

464 
658 

611 
511 

278 
486 
225 
133 

564 
322 
236 

12 
11 I 0 

998 
124 

P vat,,e 

1.597 0.660 

4.511 0.034* 

0.001 0.067 

2.974 0.396 

2.018 0.365 

0.470 0.493 

0.069 0.793 UNIV
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4.4.11: Association of clinical characteristics of TB/HIV co-infectecl patients ,vith Died

Table 4.4.1 l shows tl1e associatio11 of clinical characteristics of TB/HIV co-infected patients

with Died (P< 0. 05) · Among tl1e clinical characteristics studied which include type of

facility, disease site, treatment regi111en, ART, and CPT only type of facility was found to be

statistically significantly related to the outcome died. A higher proportion of patients who

died were fou11d to be in private facility (16.2o/o) co1npared to pttblic facility (9.8°/o).
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Tab le 4. 4.11 : Association of clinical characteristics of TB/HIV co-infected patients withDeath 

Variables 

-Type of facility
Public 

Private 

Disease site 
Pul1nonary 
Extra-pulmonary 

Treatment regimen 
Category I 
Category 2 

ART 

Yes 
No 

P<0.05 

Yes 

97(9 .8) 
22(16.2) 

114(10.5) 
5( 14.7) 

112(10.9) 

7(7.5) 

42( 10.4) 

77(10.8) 

Deat/1 

No 

889(90.2) 
114(83.8) 

974(89.5) 
29(85.3) 

917(89.1) 

86(92.5) 

363(89.6) 

633(89.2) 

74 

Total 

986 

136 

1088 
34 

1029 

93 

405 
710 

p V{lftte 

5.065 
• 

0.024 

0.622 0.430 

1.014 0.314 

0.061 0.805 

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



) 

Table 4.4.11: Association ° f clin ica I characteristics of TB/HIV co-infected pa ti en ts with
Death 

Variables 

· Type of facility
Public 

Private 

Disease site 
Puln1onary 
Extra-pt1l1nonary 

Treatment regimen 
Category 1 
Category 2 

ART 

Yes 

No 

P<0.05 

Yes 

97(9 .8) 
22( 16.2) 

114(10.5) 
5( 14. 7) 

112(10.9) 

7(7.5) 

42(10.4) 

77(10.8) 

Deatli 

No 

889(90.2) 
114(83.8) 

974(89.5) 
29(85.3) 

917(89.1) 

86(92.5) 

363(89.6) 

633(89.2) 

74 

Tot,,/ 

986 

136 

1088 

34 

1029 

93 

405 

710 

p vr,lue 

5.065 
• 

0.024 

0.622 0.430 

1.014 0.314 

0.061 0.805 
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4.4.11: Logistic regression of TB/HIV co-infected patients' characteristics and death

Table 4.4.11 shows the logistic regression analysis of TB/HIV co-infected patients and died

(P< 0.05). The odds of the outco1ne died was found to be 1.508 times more likely among

fe111ales compared to ma les (CI=l .029 - 2.209) and 1.770 times less likely among patients in

the private facility compared to public facility (CI= 0.342 - 0.936).
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I 

Table 4.4.11: Log is tic regression of TB/HIV co-infected patients cha ra teristics anddeatl1 

-Clzaracteristics

s�-r-

Male (Ref) 
Fe111ale 

Marital stat11s 
Single (Ref) 
Married 

Type of ft1cility 
Public (Ref) 
Private 
*p<0.05

OR 

1 

l.508

I 

1.000 

1 

0.565 

76 

95% C.Ifor OR 

l .029 - 2.209

0.682 - 1.468

0.342 - 0.936

p Value 

0.035* 

1.000 

0.027* 
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4.4.12: Associa tio O of socio-dem ogra P hie characteristics of TB/HIV co-infected patients

with default

Table 4.4.12 shows the association of socio-demographic characteristics of TB/HIV co

infected patients with default. All the variables studied showed no statistical significant

relationship witl1 defat1lt. However, little differences in the proportion of patients who

defat1lted within all the age groups. There also a higher proportion of default an1ong the 

employed (3.73/o) co1npared to the unemployed (0). 
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Table 4.4.12: Association behveen socio-demograpl1ic characteristics of TB/HIV coinfected patients and default

Variables 

Age g1·01,1p

15-24

25-34

35-64

65 and above

Se .. t 
Male 
Female 

Marital Stc1tus 
Single 
Married 

Eductitio11l1l stt1t11s 
No formal 
education 
Pri1nary 
Secondary 
Tertiary 

Et/111icity 
Yoruba 
Hausa 
Ibo/others 

Occuplttion 
Unemployed 
Employed 

Mo11t/1/y /11con1e 
< NI 8,000 
NI 8,000 and 
above 

P< 0.05 

Yes 

4(3.9) 
16(4.4) 
19(3.1) 
2(4.4) 

16(3.4) 
25(3.8) 

18(2.9) 
23( 4.5) 

6(2.2) 
18(3.7) 
11(4.9) 
6(4.5) 

25( 4.4) 

11(3.4) 

5(2. l) 

0(0) 
41 (3. 7) 

37(3.7) 

4(3.2) 

Default 

No 

448(96.1) 
526(95.6) 
96(96.9) 

11(95.6) 

448(96.6) 
633(92.6) 

593(97.1) 
488(95.5) 

272(97.8) 
468(96.3) 

2 I 4(95. l) 
127(95.5) 

539(95.6) 

311 (96.6) 
231 (97.9) 

J 2( I 00) 

I 069(96.3) 

I 081 (96.3) 

961 (96.3) 

120(96.8) 

78 

Tott1l 

103 
365 
609 
45 

464 
658 

611 
5 I 1 

278 
486 
225 
133 

564 
322 
202 

12 
1 l l 0 
1122 

998 
124 

p val,,e 

1.141 0.767 

0.095 0.758 

1.911 0. 167

3.022 0.388 

2.603 0.272 

0.460 1.000 

0.073 0.787 
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4.4.13: Association of clinical characteristics behveen TB/JilV co-infected patients and

treatment default

Table 4.4.13 sl1ows the associatio11 of cli11ical characteristics of TB/1-IJV co-infected patients

witl1 treatment de·fault. A l1igher proportion of patients in the private facility (8. I%) were

observed to have treat1nent defat1lt compared to those in the public facility (3.0%) and this

was statistically significant. Other clinical characteristics studied showed no statistical 

significant relationship with treattnent defat1lt. 
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Table 4.4.13: Association of clinical characteristics between TB/HIV co-infected patients
and treatment default

-

va,·iables 

Type of facility 

Public 
Private 

Disease site 

Pulmonary 
Extra-puln1onary 

Tret1f111e11t regimen 

Category 1 
Category 2 

ART 

Yes 
No 

P<0.05 

Treatn1e11t Defc1 ult

Yes No 

30(3.0) 

1 1 (8. I) 

40(3. 7) 

1(2.9) 

36(3 .5) 

5(5.4) 

13(3 .2) 
28(3.9) 

956(97.0) 

125(91.9) 

1048(96.3) 

33(97.1) 

993(96.5) 

88(94.6) 

392(96.8) 

682(96. l) 

80 

Total 

986 

I 36 

1088 

34 

1029 

93 

405 

710 

8.642 

0.05 I 

0.854 

0.392 

P value 

0.003 
• 

0.822 

0.355 

0.531 
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4.4,14: Logistic regression of TB/fTIV co-infected patients characteristics and default

Table 4.4.14 shows the regression analysis of TB/HIV co-infected patients and default. ft was
found that the odds of treatinent default was 3.165 times less likely in the private facility
compared to the pt1blic facility (CI== 0.151 - 0.664).
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) 

Table 4.4.14: Logistic regression of TB/HIV co-infected patients and default
• • 

c1,a,·acter1st1cs 

Type of facility 

Pt1blic (Ref) 

Private 

*p<0.05

OR 

I 

0.316 

95% C.Jfor OR p Vt1/ue 

0.151 0.664 0.002* 
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4.4.15: Association of socio-demographic characteristics behveen TB/HIV co-infected

patients and transfer out 

Table 4.4.15 shows the associatio11 of socio-demograpl1ic characteristics of TB/HIV co

infected patients with transfer out. It was observed tl1at a higher proportion of patients with

transfer ot1t were fro1n the Hausa tribe (5.9%), the Yorttba was 3.5% while Ibo/others were 

0.8% with transfer out. Sex, age grot1p, marital stah1s, educational status, occupation, and 

montl1ly incoine showed no statistical significant relationship with transfer ot1t. 
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4.4.15: Association of socio-demographic characteristics behveen TB/lllV co-infected

patients and transfer out 

Table 4.4.15 sl1ows the association of socio-demographic characteristics of TB/HIV co

infected patients witl1 transfer out. It was observed that a higher proportion of patients with

transfer out were fro111 tl1e Hausa tribe (5.9%), the Yoruba was 3.5% while Ibo/others were 

0.8% with transfer ot1t. Sex, age grot1p, marital status, educational status, occupation, and 

n1011thly inco1ne sl1owed 110 statistical significant relationship with transfer out. 
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Table 4.4.15: Association of socio-demographic cl1aracteristics of TB/HIV co-infected
patients with transfer out

va,·iables 

Age g1·oup 

15-24

25-34

35-64
65 and above

Sex 
Male 
Female 

Mftritf1/ Stat11s 
Single 
Married 

Educatio11al st<1t11s 
No formal 
education 
Primary 
Secondary 
Tertiary 

Et/111icity 
Yoruba 
Hausa 
Ibo/others 

Occ11pation 
Unemployed 
Employed 

Mont/1/y Income 
< NI 8,000 
NI8,000 and 
above 

P< 0.05 

T1·a 11sf er o 11t 

Yes No 

4(3.9) 
11(3.0) 
22(3.6) 
4(8. 9) 

23(5.0) 
18(2. 7) 

20(3 .3) 
21(4.1) 

11(4.0) 
22(4.5) 
7(3 .1) 
1(0.8) 

20(3.5) 
19(5.9) 
2(0.8) 

1 (8.3) 
40(3.6) 

38(3.8) 
3(2.4) 

99(96.1) 
354(97.0) 
587(96.4) 
41 (9 I .1) 

441 (95.0) 
640(97.3) 

59 I (96. 7) 

490(95.9) 

267(96.0) 
464(95.5) 
218(96.9) 
132(99.2) 

544(96.5) 
303(94.1) 
34(99.2) 

I I (91 . 7) 

1070(96.4) 

960(96.2) 

I 2 I (97.6) 

84 

Tot<tl 

103 
365 
609 
45 

464 
658 

61 l 
511 

278 
486 
225 
133 

564 
322 
202 

12 

I l I 0 

998 
124 

3.946 0.267 

3.814 0.05 I 

0.553 0.279 

4.494 0.213 

9.915 
• 

0.007 

0.754 0.362 

0.604 0 317 
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4.4.16 Association of clinical characteristics between TB/HIV co-infected patients and

transfer out 

Table 4.4.16 sl1ows the association of clinical characteristics of TB/HIV co-infected patients

with transfer out. In the clinical characteristics studied which include type of facility, disease

site, treatment regi111en, ART, and CPT none was found to be statistically significantly related

with transfer ot1t. 
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Table 4.4.16 Association of clinical characteristics of TB/HIV co-infected patients ,vith
transfer out 

Varic1bles 

Type o.f facility 
Public 
Private 

Disease site 

Pulmonary 
Extra-pulrnonary 

Treatn1enf 

regin1e11 
Category I 
Category 2 

ART 
Yes 
No 

P<0.05 

Tra11sfer out

Yes No 

37(3.8) 
4(2.9) 

39(3.6) 
2(5.9) 

40(3.9) 
1(1.1) 

18(4.4) 
23(3.2) 

949(96.2) 
132(97.1) 

l 049(96.4)
32(94.1)

989(96.1) 
92(98.9) 

387(95.6) 
687(96.8) 

86 

Tot<tl 

986 
136 

1088 
34 

1029 
93 

405 
710 

I P valite 

0.223 0.809 

0.494 0.355 

1.916 0.247 

1.057 0.304 
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4.4.16: Logistic 1·egression of TB/HIV co-infected patients ,vith transfer out

Table 4.8.3 shows tl1e logistic regression analysis of TB/HIV co-infected patients with

transfer out. 
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Table 4.4.16: Logistic regression analysis of TB/HIV co-infected patients with transfer

out 

C/1aracte14istics 

Sex 

Male 
Female (Ref) 

Marital stati,s 
Si11gle (Ref) 
Married 

Et/111icity 
Y on1 ba (Ref) 
I-Iausa 
Ibo/others 
**=p<0.05

OR 

1 
I .720 

l 

0.746 

I 

0.546 

3.8 I 3 

88 

95% C.Jfor OR 

0.9 I 0 -

0.398 -

0.285 

0.877 

3.250 

1.401 

l .045

16.576 

P Value 

0.095 

0.363 

0.068 

0.074 
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5 1. Association of pulmonary tub I · · . b 1 4. · · ercu 0s1s patients ,v,th or without HIV and glo a 
treat1nent outcome. 

Table 4.5. l su,nmarises global treatment outcome among tuberculosis patients with or

without HIV· There is a statistical significant association between tuberculosis patients with

or without HIV tl1at were cured, completed treatment, failed treat1nent and those who died

(P<0.00 l) as a higher proportion (91.3%) of tuberculosis patients who were cured were HIV

negative as coin pared to (8. 7%) who tested positive to HIV \vhile arnong tuberculosis patients

wl10 completed their treatment (81.1 %) tested HIV negative as compared to (18.9%) of

patients that tested positive, meanwl1ile (76.6%) of HIV tested negative patients failed as

compared to (23.4%) HIV tested positive patients, also, among n1berct1losis patient that died

(83.lo/o) were HIV tested negative co111pared to (16.9%) that were HlV tested positive

patients. 
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Table 4.5.1: Association between pulmonary tuberculosis patients with or ,vithout mv·o�ection and global treatment outcomes co-1 JI 

--

Treat111e11t 

01,tconzes 

Cured 

Yes 

No 

co,11plete<l 

Yes 

No 

Ft1i/11re 

Yes 

No 

Defa11/t 

Yes 

No 

Deat/1 

Yes 

No 

Tra11sfer out 

Yes 

No 

P<0.05 

TB/HIV co-i,ifection

Yes 
No 

Frequency (%) F,·equencJ' (%}

(N=JJ22) 

339(30.2) 

783(69.78) 

530(47.2) 

592(52.8) 

52(4.6) 

1070(95.4) 

43(3.8) 

I 079(96.2) 

119(10.6) 

I 003(89.4) 

41 (3.6) 

I 081 (96.4) 

(N== 6783) 

3565(52.6) 

3218(47.4) 

2274(33.5) 

4509(66.5) 

170(2.5) 

6613(97.5) 

201(3.0) 

6582(97.0) 

359(5.3) 

6424(94.7) 

214(3.2) 

6569(96.8) 

90 

Total 

3904 

4001 

2804 

5101 

222 

7683 

244 

7661 

478 

7427 

255 

7650 

1.923 

79.084 

15.977 

1.549 

47.844 

0.769 

p value 

0.001 
• 

0.00 I 
• 

0.00 I 
• 

0.213 

0.001 
• 
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4,5.2: Lo_gi5tic regression of treatment success among TB patients with or ,vitbout HIV
co-infection. 

Table 4.5.2 su�inartz�s the l�gistic regressio11 analysis of predictors of treatment success
among TB patients w1tl1 or w1thot1t 1-IlV (P<O. 05) after adjz,st ing for confozinders·. It was
found that the females were 1.227 (CI= 1.077-1.398) more likely to have treatment success

compared to men. On ethnicity, it was shown that the Hat1sa were 2.178 (CI= 1.823-2.602)
more likely to have treatment success compared to the Yoruba while the Ibo/others were
foui1d to be 1.733 times less likely l1ave treatment success (CI= 0.497 - 0.670) compared to

the Yoruba. It was also observed that the employed were 2.123 times less likely to have

treatment success compared to the unen1ployed (CI=0.400-0.555) and also that those under

private ·facility are l .828 times (CI= 0.451-0.665) less likely to have treatment success

coinpared to those tinder public facility.
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Table 4.5.2: LogiStic regression of treatment success among TB patients with or withoutIIIV co-infection. 

-CJ,aracteristics

-TB/HIV co-infectio11

Yes (Ref)

No 

Age groi,p 

15 -24 (Ref) 

25-34

35-64
65 and above 

Se�· 
Male (Ref) 
Female 

Et/111icity 
Yoruba (Ref) 
Hat1sa 
Ibo/others 

Occ11patio11 
Unernployed (Ref) 
Einployed 

Montl,IJ' Income 
< N 18,000 (Ref) 
N 18,000 and above 

Type of facility 
Public (Ref) 
Private 

Diset1se site 
Pul111onary (Ref) 
Extra-pul monary 

Treatme11t reginie,, 
Category I (Ref) 
Category 2 

*P<0.05

OR 

l 
1.479 

I 

0.886 
0.967 
1.890 

I 
1.227 

1 
2.178 
0.577 

I 
0.471 

I 
2.932 

] 
0.547 

1 
0.961 

1 
0.757 

92 

95% C.Ifor OR

1 .248 -

0.714 -
0.796 -
0.687 -

1.077 -

1.823 -
0.497 -

0.400 

0.774 -

0.45 I 

0. 709

0.628 -

1.754 

I .099 
1. I 75
1.152

1.398 

2.602 
0.670 

0.555 

1. 122

0.665 

I .302 

0 911 

p Value 

0.001 
• 

0.271 
0.736 
0.375 

0.002 
• 

0.001 
• 

0.001 

0.00 I 
* 

0.455 

0.001 
• 

0.797 

0.003 
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4.5.3 Logistic regressioti of cured among TB patients ,vith or ,vithout HIV co-infection.

Table 4.5.3 suinmarizes tl,e logiStic regression analysis of predictors of cured among TB

patients with or witl1out HIV (P<O. 05) after adjz,sting for confounders. It was found that

those in age group 35-64 years and those in 64years and above were 1.424 (CI= 1.240 -

t .636) and 3.620 (CI= 3.984-4.393) more likely to be cured respectively compared to age

group 15 - 24years old. ft was also observed that those tinder CAT 2 regimen are l .658 (CI=

1.433-1.918) 1nore likely to be cured co1npared to those under CAT l regimen. Furtherrnore,

those with extra pul1nonary TB were fot1nd to be I 0.003 (CI=7.129- l 4.036) more likely to be

cured co1npared with those with pul1nonary TB. In addition, those without HIV showed to be

2.882 tin1es less lil<ely to be cured co1npared to those with HIV (CI=0.300-0.402). 
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4.5.3 LogiStic regression of cured among TB patients ,vith or without HIV co-infection.

Table 4.5.3 suinmarizes the logistic regression analysis of predictors of ct1red among TB

patients witl1 or with0ut HlV (P<0.05) afie,· adjitsting Jo,� confoi,nders. It was found that

those in age group 35-64 years and those in 64years and above were 1.424 (CI= 1.240 -

1.636) and 3.620 (CI= 3.984-4.393) more likely to be cured respectively co1npared to age

group 15 - 24years old. It was also observed that those under CAT 2 regimen are 1.658 (CI= 

1.433-1.918) 1nore likely to be ct1red cornpared to those under CAT 1 regimen. Further1nore,

those with extra pt1l1nonary TB were found to be l 0.003 (CI=7. l 29-14.036) more likely to be

cured co1npared with those with pul1no11ary TB. ln addition, those without HIV showed to be

2.882 ti1nes less likely to be ct1red cotnpared to those with HIV (Cl=0.300-0.402). 
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I 

Table 4.5.3: LogiStic regression of cured among TB patients with or without HIV coinfection.

-CJ,aracteristics

-TB/HIV co-i1ifection

Yes (Ref)

No 

Age gro11p 

15 - 24 (Ref) 

25 -34 

35-64 

65 and above 

Se,� 
Male (Ref) 
Female 

Et/111icity 
Yoruba (Ref) 
Hausa 
Ibo/others 

Occ11patio11 
Unemployed (Ref) 
Employed 

Mo11t/1/y I11come 
< N 18,000 (Ref) 
N 18,000 and above 

Type of facility 
Public (Ref) 
Private 

Disease site 
Pulmonary (Ref) 
Extra-pulmonary 

Treatn1ent ,·egi,,ie,, 
Category 1 (Ref) 

Category 2 

*P<0.05

OR 

1 

0.347 

1 

1.041 

1.424 
3.620 

l 

1.062 

1 

0.781 

1.203 

I 

1.032 

I 

0.955 

I 

1. I 22

I 

10.003 

I 

1.658 

94 

95% C.J for OR

0.300 

0.892 

1.240 

2.984 

0.966 

0.701 

1.059 

0.929 

0.831 

0.949 

7. I 29

1.433 

-

-
-

-

-
-

-

-

-

-

-

0.402 

1.216 

1.636 

4.392 

1.167 

0.871 

1.367 

1.146 

1.098 

1.327 

14.036 

I. 918

p Value 

-

0.00 l 
• 

0.607 

0.001 
• 

0.001 
• 

0.216 

0.001 
• 

0.005 

0.555 

0.520 

0.177 

0.001 
• 

0.00 l 
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5 4· Logistic regression of treatment 1 4. · · comp eted among TB patients ,vitl1 or ,vitbout

}IJV co-infection.

Table 4.5.4 suinmarizes the logistic regression analysis of predictors of treatment completed

a1nong TB patients witll or withottt HIV (P<O. 05) after c1dj1,st ing for confoitnders. It was

found that tl,ose in age group 25-34 years and those in 35-64years were 1.466 (Cl= 0.588-

0.792) and 3.436 (CI= 0.241-0.352) less likely to have treatment completed compared to age

groLip 15  - 24. Ft1rther1nore, fe1nales patients were found to be 1.205 ti1nes less likely to be

co-infected co1npared to 1nales patients (CI= 0.752 - 0.916). It was seen tl1at patients in

private facility was 1.367 ti1nes 1nore likely to have treat1nent completed co1npared to patients

itl public facility (CI = 1.145-I .632). It was observed that the etnployed patients was fottnd to

be 1.134 times 111ore I ilcely to l1ave treattnent co1npleted compared to the t1nemployed patients

(CI= 1.271-1.5 80).
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5 4. Logistic regression of treatme t 4. · · 0 completed among TB patients ,vith or ,vithout

llJV co-infection.

Table 4.5.4 sutnmarizes the logiStic regression analysis of predictors of treatment completed

among TB patients witl1 or without HIV (P<O. 05) after adji,s·ting Jo,· confoi,nders·. It was

found that those in age grotip 25-34 years and those in 35-64years were 1.466 (Cl= 0.588-

0.792) and 3.436 (CI= 0.241-0.352) less likely to l1ave treatme11t completed compared to age

group 15 - 24. Furthermore, fe1nales patients were found to be 1.205 times less likely to be

co-infected compared to males patients (Cl= 0.752 - 0.916). It was seen tl1at patients in

private facility was 1.367 ti111es 1nore likely to have treatment completed co1npared to patients 

in pttblic facility (Cl = 1.145-1.632). It was observed that the ernployed patients was found to

be 1.134 times 1nore likely to l1ave treat1nent completed coin pared to the ttnemployed patients 

(CI= 1.271-1.580). 
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fable 4.5.4 Logistic regression of treatment completed among TB/HIV co-infected andTB patients without HIV co-infection. 

-CJ,aracteristics

-TB/HIV co-infection
Yes (Ref) 
No 

Age group 

15 -24 (Ref) 
25-34
35-64
65 and above

Sex 
Male (Ref) 
Fe1nale 

Et/111icity 
y oru ba (Ref) 
Hausa 
Ibo/others 

Occ11patio11 
Unemployed (Ref) 
Employed 

Mo,1t/1/y J11con1e 
<Nl8,000 (Ref) 
NI 8,000 and above 

TJ1pe of facility
Public (Ref) 
Private 

Diset1se s·ite 
Pulmonary (Ref) 
Extra-pulmonary 

• 

Treatment reg1,,zen 
Category I (Ref) 
Category 2 

P<0.05 

OR 

I 

2.3 I 0 

1 

1.025 
0.682 
0.291 

I 
0.830 

I 
0.910 
I .247 

1 
1.417 

I 
1.134 

] 
1.367 

I 

0. I 60

0.689 

96 

95% C.Ifor OR

2.006 - 2.660

0.867 - 1.211
0.588 - 0.792
0.241 - 0.352 

0.752 - 0.916

0.814 - 1.017
1.088 - 1.428

1.271 - 1.580 

0.976 - 1.318 

1.145 - 1.632 

0. 125 - 0.204

0.595 - 0.799 

p Value 

0.001 
•

0.773 
0.001 

•

0.001 
•

0.001 
•

0.098 
0.002 

0.001 
•

0.101 

0.001 
•

0.001 
•

0.001 
•
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5 5. Logistic regression of treatment f ·1 4 .. · 31 ure among TB patients ,vitl1 or ,vithout HIV

co-infection.

Table 4.5.5 summarizes the logi5tic regression analysis of predictors of treatment failure

a1nong TB patients witl1 or without HJV (P<O. 05) aftet· adjusti11g for co1ifoz111ders. It was

found that thos e in age group 25-34 years and those in 35-64years were 1.763 (CI= l. l 03-

2.816) a11d 2.361 (Cl= 1.499 - 3. 719) tnore likely to have treatment failt1re compared to age

group 15 - 24 years. It was also observed that tl1ose earning N 18. 000 and above were 6.135

tiines less likely to have treat1nent failttre corn pared to those earning less than N 18, 000

(CI=0.117-0.229). Furthermore, tl1e employed patients was found to be 1.733 times less

likely to l1ave treatment failt1re compared to the une1nployed patients (CI= 0.382 -0.871 ).
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Table 4.5.5: LogiStic regression of treatment failure among TB/HIV co-infected and TBpatients witliout HIV co-infection. 

-Characteristics OR 
95% C.Ifor OR P Value 

-TB/HIV co-i1·ifection
Yes (Ref) 
No 

Age groi,p 

15 -24 (Ref) 
25-34
35-64
65 and above

Sex 
Male (Ref) 
Female 

Et/111icitJ' 
Yort1ba (Ref) 
Hausa 
Ibo/others 

Occ11p<1tio11 
Unemployed (Ref) 
Employed 

Mo,itlzly J11co111e 
< NI 8,000 (Ref) 
N 18,000 and above 

Type of fi1cility 
Public (Ref) 
Private 

Diseftse site 
Pulmonary (Ref) 
Extra-pulmonary 

Treat111ent regi11zen 
Category I (Ref) 
Category 2 

P<0.05 

I 
2.236 

1 

1.763 
2.36 I 
1.303 

I 

I .072 

1 
2.622 
0.744 

1 
0.577 

I 

0. I 63

0.972 

1 
2.264 

1 

0.866 

98 

1.560 

1.103 -
1.499 -
0.709 -

0.812 

I. 723 -
0.539 -

0.382 -

0. I 17 -

0.60 I -

0.829 

0.579 

3.206 

2.816 
3.719 
2.395 

l .417

3.992 
1.028 

0.871 

0.229 

1 .570 

6. I 87

I .294 

0.001 
•

0.018 
•

0.001 
•

0.393 

0.622 

0.001 
•

0.073 

0.009 
•

0.001 
•

0.907 

0.1 I l 
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I 4 5 6· Logistic regression of death amo TB/1-IIV
• • • 

• 
I". t· 

ng co-infected and TB patients ,vithoutfllV co-1n1ec 100. 

T ble 4 5.6 summarizes tl1e logistic · . a · regression ana lysis of predictors of death among TBpatients with or without HIV (P<O. 05) after adjusting for confounders. The odds of death was shown to be 1.5o4 tiines less likely in age group 65 and above (CJ=0.459-0.964)compared to 15-24 years age group. The fe1nale patients ,vas seen to be l.27l(CJ= l.045-J .546) times 1nore likely to be dead co1npared to males patients. It was also observed thatemployed patients were 1.416 times (CI=0.559-0.890) less likely to experience death
compared the unetnployed patients. In addition, those earning NI 8, 000 and above was seen
to be I .869 (CI = 1.329 - 3.628) ti111es rnore likely to be dead compared tl1ose earning Jess
tJ1an N 18, 000. It was furtl1er observed tl1at patie11ts in private facility was fot1nd to be 1.733
times less likely to be dead (CI=0.440-0.757) co1npared to the those in public facility and also
the odds of deatl1 was see11 to be l .553 less likely a1nong extra pulmonary TB patients
cornpared to pt1l1nonary TB patients (CI=0.440-0.942). Lastly, HIV negative TB patients \.Vas
fotltld to be I .919 ti111es more lil<ely to be dead cornpared to the HIV positive TB patients 
(CI= 1.509 - 2.440). 
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Table 4.5.6: LogiStic regression of death among TB/HIV co-infected and TB patientswithout mv co-infection. 

• • 

-Clitiracter1st1cs

-TB/HIV co-infection
Yes (Ret) 

No 

Age group 

15 -24 (Ref) 

25 -34 

35-64
65 and above

SeY: 

Male (Ref) 

Female 

Et/111icity 
y orL1ba (Ref) 
Hausa 
Ibo/others 

Occi1patio11 
Unen1ployed (Ref) 
Employed 

Mont/1/y Inconze 
< NI 8,000 (Ref) 
Nl 8,000 and above 

Type of facility 
Public (Ref) 
Private 

Disease site 
Pulmonary (Ref) 
Extra-pulmonary 

Treatn1ent regimen 
Category 1 (Ref) 
Category 2 

p<0.05 

OR 

l 

l .9 I 9 

1 
0.897 
0.756 
0.665 

1 
1.271 

l 
2.320 
0.577 

l 
0.706 

I 
1.869 

I 
0.577 

I 

0.644 

I 

0.811 

100 

95% C.Ifor OR

1.509 -

0.643 -
0.564 -
0.459 -

I .045 -

1. 746 -
0.466 -

0.559 

1.329 -

0.440 

0.440 -

0.614 -

2.440 

1.251 
1.015 
0.964 

I .546 

3.084 
0.714 

0.890 

2.628 

0.757 

0.942 

1.072 

P Value 

0.001 
• 

0.522 
0.063 
0.031 

• 

0.017 
• 

0.001 
• 

0.001 

0.003 
• 

0.001 
• 

0.001 
• 

0 723 
• 
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4 5 7: Logistic regression of treatment d '"' It 
· · 

. . HI . . eiau among TB/HIV co-infected and TBpatients without V co-1nfect1on.

T ble 4.5. 7 su1nmarizes the logistic reg · a res5ion analysis of predictors of treatJnent defat1lt
among TB patients with or without HIV (P<0.05) after adjusting for confounders. The odds
of treatment def au It was shown to be l .  7 5 I and l. 7 0 I times less Ii kel y in age group 25-3 5
years (CI=0.357-0.9 l l) and 35- 65years (Cl=0.386-0.896) respectively compared to 15-24
years age group. It was also observed that e1nployed patients were 3.367 times (CI=0.202-
0 .437) less lil<ely to experience treat1nent default co1npared the unemployed patients. In
addition, those earni11g N 18, 000 and above was seen to be 1.927 (CI = 1.125 - 2.971) times
more likely to have treat1nent default co1npared those earning less than NI 8, 000. It was
furtl1er observed that patients in private facility was found to be 2.5 I 9 times less likely to

experience treatment default (CI=0.283-0.559) co1npared to tl1ose in public facility. The odds

of treat1nent default was seen to be l .583 less likely arnong CAT 2 treatment regin1en 

compared to CAT 1 treatn1ent regi1nen (CI=0.448-0.891 ). 
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Table 4.5.6: LogiStic regression of treatment default among TB/HIV co-infected and TBpatients without HIV co-infectio11. 

-Characteristics OR 
95% C.Ifor OR P Value 

-TB/HIV co-infection

Yes (Ref) 
No 

Age gro11p 
15 -24 (Ref) 
25-34 
35-64 
65 and above 

Sex 

Male (Ref) 
Female 

Et/111icity 
Yort1ba (Ref) 
Hat1sa 

Ibo/others 

Occupt1tio11 
Unemployed (Ref) 
Employed 

Mo,,t/1/y Inco,ne 
< NI 8,000 (Ref) 
N 18,000 and above 

Type of facility 
Public (Ref) 
Private 

Diseaj'e site 
Pulmonary (Ref) 
Extra-pulmonary 

Treatme11f reginie,, 
Category I (Ref) 
Category 2 

p<0.05 

1 
0.831 

1 
0.571 
0.588 
1. 110 

1 
1.148 

I 
1.931 
0.62 I 

1 
0.297 

1 
1.927 

1 
0.397 

I 
1.569 

I 
0.632 

0.582 

0.357 
0.386 -
0.594 

0.897 -

1.324 
0.462 -

0.202 -

t .250 -

0.283 -
-

0.728 -

0.448 

102 • 

1.186 

0.911 
0.896 
2.076 

1.50 I 

2.816 
0.834 

0.437 

2.971 

0.559 

3.384 

0.891 

0.308 

0.019 •

0.014 
•

0.743 

0.312 

0.001 •

0.002 

0.001 •

0.003 
•

0.001 
• 

0.251 

0.009 
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4.5.8: Logistic r�gres�ion of transfer out among TB/HIV co-infected and TB patients
,l'ithout HIV co-1nfect1on. 

Table 4.5.8 summarizes  the logiStic regression analysis of predictors of transfer out among
TB patients with or without HIV (P<O. 05) after adjz,sting for co1ifo11nders. The odds of

transfer out was shown to be 2.392 times less likely (CI=0.298-0.587) among employed

patients compared to the unemployed patients. In addition, those earning N 18, 000 and above

\Vas seen to  be 1.672 (CI = 1. l O l-2.538) times more likely to l1ave transfer out compared to

those earning less tl1a11 N 18, 000. On ethnicity, it was shown that the Hat1sa were 1.435 (CI=

1.028-2.004) more lil(ely to have transfer out compared to the Yoruba \Vhile the Ibo/others

\Vere found to be l .548 ti1nes less lil<ely have treatment st1ccess (CI= 0.480 - O.S?O) 

coin pared to the Y ort1ba.
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Table 4.5.8: Logistic regression of transfer out among TB/HIV co-infected and TBpatients without HIV co-infectio11.
• • 

C/1ar,1cter1st1cs 

TB/HIV co-i1ifectio11 
Yes (Ref) 
No 

Age g1�011p 

15 -24 (Ref) 
25-34
35-64
65 and above

Set 
Male (Ref) 
Fe1nale 

Et/111icitJ1 

Yort1ba (Ref) 
Hausa 
Ibo/others 

Occ11patio11 
Unemployed (Ref) 
Employed 

Mo11t/1/y Incon1e 
< NI 8,000 (Ref) 
N 18,000 and above 

Type of facility 
Public (Ref) 
Private 

Disec1se site 
Pulmonary (Ref) 
Extra-pt1 lmonary 

• 

Treatn1e11t reg11ne11 

Category 1 (Ref) 

Category 2 

p<0.05 

OR 

l 
0.902 

l 
0.847 
l .387
1.042

1 
1.190 

I 
1.435 
0.646 

] 
0.418 

l 
I .672 

1 
0.775 

I 
1.032 

I 
0.867 

95% C.Ifor OR 

0.628 

0.572 -
0.964 
0.647 

0.917 -

1.028 
0.480 

0.298 

I.IOI -

0.517 

0.555 

0.598 

104 

1.297 

0.9 I l 
0.896 
2.076 

1.50 I 

2.004 
0.870 

0.587 

2.538 

1.162 

I 921 

1.257 

p Vf1l11e 

0.579 

1.256 
1.996 
1.679 

I .543 

0.034 
• 

0.004 

0.001 
• 

0.218 

0.920 

0.45 l 
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I 

I J At >
"l'El{ f?f VI�

DI US lON, CONCLU ION AND IlECOMMENDA,.flON
s.O Disc11ssion 

5.1 Socio dc1nogr,l pity distribution

In tl1is study, tl1ere \\1ere a total of seve11 ti, 
. ousa11d 111ne f1tJndred and five TB patients among,vl1om soc10-de111ograpl1y bacl<grotind d 1 · · at, c 1n1cal 1nani festation, distribution of TB/HIV co-

infected patie11ts cli11ical and socio-econo · b k . · 1111c ac ground were examined. A h1gher
proportion of the proportion of the r

· 
t · · pa Jen s ,vere w1th1n the age pracket of 25-34years and

35-44years. Tl,is figures are ii, li11e with docL1me11tation by the US in 20 IO who reported that
age grot1ps co111111011ly affected by TB · ti d 

· · · are 1e 1nost pro uct1ve age grot1ps, \Vtth a higher
proportion vvithin 25 - 34 age groL1p accot1nting for 33.6% (15, 303) of smear positive cases
registered in Nigeria in 2010 (wvvw.11igeria.L1se1nbassy.gov). There were also more of males
compared to fe1nales with tt1berct1losis bt1t 1nore fe,nale (58.7o/o) with TB/HIV co-infection
,vhich is different fro111 a si1n i lar stt1dy 3 9. 8% in Kano (M ul(htar 20 I 0).

The proportion of new cases of' tuberct1losis in this stt1dy population compared to TB/HIV

patients were (81.4% vs 88.7% ), relapse (3.1% vs 2.04), treatment failure (0.7% vs 0.5%), 

treatment after failure 52 (0.7% vs 0.4o/o). Majority of tl1e stt1dy participants presented ,vith 

pulmonary TB w}1ich was si1nilar forn1 of prese11tation a1no11g TB/HIV co-infected patients, 

Higher proportion of tl1e1n had CAT I treatrnent regir11er1 tl1ougf1 more clients recievd care

and support the public facilities when co111pared to their patronage in private facilities 

probably because of additional cost of consultation. 

Though there were eight thousand one J1tJ11dred a11d six tt1berculosis ,vl10 ,vere enrolled

b d D 20 Io seventl,ot1sand 11ine l1t1ndred and five ga,,e consent for
etween January 2009 an ec , 

. · 
t f wJ,ich ] J 22 participant!:> ,, ere co-i11fected tl1ereb) gi\ ing

HIV testing a11d cot1nsel 1111g ou o 
. . 

· d 1 be 14 2o/o a11d tl1 is rate 1s not too d I ffere11t frorn
the rate of co-infection for this stu Y O 

. · J,icl, reported 19.8% in Benin (Okoli and 0111uen1t1,
reports of similar studres 1n Nigeria w 

. _0 

1 J 999) 10.0% ir1 Ka110 (I l1yasu, 2009), Io., o and
2012) I 2 0% in Ile-I fe (On 1pede et a ., ' 

' · 
· I in Sag,1111u (Daniel et al., 200--t) and 28.12% i11

14.9% amon children and adults respective y 
g 

110,vever lo\V ,, lien co1npared to the rate of
Ibadan (Odaibo et aJ., 2006). Tliese rates are

· 
4 al 2010,. A lligher proportion of the co - 111 fected

41.2% in Keffi documented by Pennap et ., 
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I 
I 

were within age group 35 _ 64ye ( 
o 

ars 17.0%) and inore o 
males (10.51/o). Pennap et al. 20lO. . 

f females (18.9%) compared to the, tn relation to gender . . 
44.83% of the female patients test d . . 

also had s1m1lar findings of which
e pos1t1ve while 38 300 

positive for HIV infection.This ma 6 
· 1/o of the male patients tested

y e due to contact of th TB
. . 

wome11 wit11in this age group. 
e infection from children of 

5.2 Prevalence of HIV ffB among TB patients

Tl1e prevalence of HIV among TB ati .

0 • • • • 

P ents increased from 2.2% in 1991 to 19.1% in 2001
and 251/o 111 20 I 0. This indicates that the TB 

. . . 
. 

situation 1n the country is HIV-driven. The TB
burden 1s co1npot1nded by a high prev l . . 

. 
a ence of HIV 1n the country which stands at about

4.1 o/o 1n general pO}Julation (WI-IO 2006· l ·// · · , , 1ttp. n1ger1a.t 1sembassy.gov). In Africa, ranking 
cot1ntries by tl1e nu111ber of TB cases attribut bl t HIV ( 

. a e o per l 00000 populat1on), places 

Nigeria third at 49.9 after South Africa and Ethiopia (WHO, 2003).

In this study, the percentage of TB 1nale patients ,vas 56o/o and tl1is rate is slightly lower 

cotnpared to tl1e national values for 2007 TB witl1 tip to 65% of males witl1 spt1tu1n smear

positive results (FMOH, 2007). Tl1is value is expected as males in sub-Saharan Africa are 

more exposed to predisposing factors for infection than fe1nales, being tnore ot1tgoing 

(Njepuome and Odu1ne, 2009). It was also discovered that the prevalence HIV \Vas higher 

(17.0%) among age group 35-64years and lowest (5.3%) in age grot1p 65years and above. 

Tl1is finding probably 1nay be because the older people especially those greater than 70 are 

less involved in risky behaviours but vulnerable due to their age and reduced imrnunity. 

The prevalence of HIV was 18.9 and l1igher in fe111ales co111pared to n1ales in this study. The

findings of this study are in line with a cross sectional study i11 Cross River state in ,vhich 738

TB patients were recruited in 2009 and 377 TB patients in 20 I 0, and their HlY status

determined. Tllis study in Rivers state doct1mented that the prevalence of co-infectio11 ,vas

h. h c-. I (32 5201:) than males ( I 3 28%) in 2009. Si111 i Iar rest1lt was observed in
1g er among 1ema es . 10 

2010 
· 
h h' I I in females 21 22% than males 6.63% (Olugbe and Ont1oha,

, wit 1g 1er preva ence · , 

2 
. S d Denison in 2008 tl1ey explained that social inequalities,

0 I 2). According to weet an 

· . 1 t· 5 liave an i1nportant in1pact on I IIV transmissio11. Recent

1nclud1ng gender and power re a ron 
· nany parts of tl1e developing ,vorld are less l1kel)1 to

reviews also suggest that women tn 1 

t kes place thereby i11creas1ng the lik.el1hood of HIV

control how, when, and where sex a 

infection (Aggleton and Rivers, 2007).
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, 

were witl1in age group 35 64 
0 

- years ( l?.0%) and rnore of fe1nales (18.9%) compared to the
males (10.51/o). Pennap et al. 2010

. . ' 111 relation to ge11der also had similar findings of which
44.83% of the fe1nale patients te d . . . 

. . 
ste pos1t1ve w111le 38.30% of the male patients tested

positive for HIV infection Tllis· may be due to contact of the TB infectio11 from children of
wo111en witl1in this age group.

5.2 Prevalence of IllV ffB among TB patients

The prevalence of HlV a TB 
. . mong patients increased from 2.2% in I 99 l to I 9. I% in 2001 

and 25% in 2010. This indicates that th TB 
. . . . . e s1tuat1on ,n the country 1s HIV-driven. The TB 

burden is co1npounded by a h · h I · tg preva ence of 1-fIV 1n the country which stands at about 

4.1 % in geiieral population (WHO, 2006; l1ttp://nigeria.L1sembassy.gov). In A·frica, ranking

cotintries by the nu1nber of TB cases attributable to HIV (per 100000 popt1lation), places

Nigeria third at 49.9 after Soutl1 Africa and Ethiopia (WHO, 2003).

In this study, the percentage of TB 111ale patients was 56o/o and this rate is slightly lower 

coin pared to the national valL1es for 2007 TB with up to 65% of males with sputum smear

positive results (FMOH, 2007). This valt1e is expected as males in st1b-Saharan Africa are 

more exposed to predisposing factors for infection than females, being 1nore outgoing 

(Njepuo1ne and Odume, 2009). It was also discovered that the prevalence HIV was higher 

(17.0%) among age group 35-64years and lowest (5.3%) in age group 65years and above. 

This finding probably may be because the older people especially those greater than 70 are 

less involved in risky behaviours but vulnerable due to tl1eir age and reduced i1nmunity. 

The prevalence of HIV was 18.9 and l1igher in fe1nales compared to 1nales in this study. The

findings of this study are in li11e with a cross sectional study in Cross River state in vvhich 73 8

TB patients were recruited in 2009 and 377 TB patients i11 2010, and their HIV status

determined. This study in Rivers state doctJ1nented that tl1e prevalence of co-infection ,vas

higher among females (32.52%) than 1nales ( 13.28%) in 2009. Sin1ilar rest1lt ,,,as observed in

20 Io, with higher prevalence in females 2 I .22%, than 1nales 6.633/o (Olt1gbe and Onuoha,

2012). According to S\\eet and Denison i11 2008, they explained that social inequalities,

including gender and power relations, l1ave a11 i1nportant in1pact on 1-flV trans111issio11. Rece11t

. 
1 est that woinen in 111any parts of the developing \\•orld are less lik.ely to

reviews a so sugg 

I h J nd where sex takes place tl1ereby increasing the likelihood of HIV
contro ow, w 1en, a ' 

infection (Aggleton and Rivers, 2oo7).
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5.3 Factors affecting treatmerit success among TB/HIV co-i11fected patients

The treat1nent of tuberculosis es ec
. 

11 . 
. 

P ta Y wl1en complicated by HIV seems to be difficult even
with DOTS therapy (Daniel et al 200 ' ·, 6; Eno and Ede1n, 2008; Daniel and Alausa, 2006; 
Bassey et al., 2008). Global sue � cess rate 1or treat1nent of HIV /Tb co-infection targets 85%
btJt fro1n n1ost studies condtict d · N' . e in 1ger1a none has been able to reach this target. Slightly 
greater success was reported · d · · · in one stu Y 1n Ilor111, Nigeria, that observed a 43. 7% cure rate.
Another Study in Sagamu report d 76 83/c · e a . o success (Daniel a11d Alat1sa, 2006). However, 1n 

Calabar soutl1- eastern Nigeria 42% cure rate was found (Eno and Edem, 2008). Mukhtar,

20 IO reported a rnucl1 lesser success rate in Kano state while a 63.8% success rate was

documented by Ige a11d Akindele in 2011.

This study explored both socio-demographic and clinical factors likely to affect success rate 

for HN /TB co-infected patients in Oyo state. In a bi-variate analysis, gender and ethnicity 

were socio-demographic ·factors found to significantly have a relationship with success rate 

while type of facility with regards to it been either pt1blic or private was the clinical factor 

identified to significantly affect st1ccess rates. A further multi-variate analysis sl10\ved 

significant association for gender, type of facility, ART, monthly income, with success rates. 

It can be deduced from this findings tl1at gender, type of facility, 1nonthly income and age 

could be a major contributing factors for success rates. 

The findings from this study are similar to findings doct1n1e11ted from other studies by Ige and

Oladokun, 2011 in Nigeria, and other parts of tl1e world (Mallory et al., 2000; El-Sadr et al.,

2001; Nahid, 2007) which stated that success rate was significar1tly related to the HIV status

of the patients. The risir1g TB/HIV epide111ic no doubt impacts negatively on AIDS and TB

control programmes in 1nany ways. Tl1e impact ranges fro1n i11creased caseload of active TB

attributable to HIV, H JV-related 1norbid ity and 1nortal ity in TB patients, higher default rates

d I t 11J·g11 rate of adverse drug reactio11s, increased risk of TB transn1ission and
an ow cure ra es, 

d I f t health services for TB st1spects dt1e to tl1e stigma of 1-IIV / AIDS (WI-IO,
e ay o access o 

2004). 

. 
1 e, d t tliat tl,ere is significar1tl)1 relationsl1ip behveen se,, ethn icit)1 ,point

This stt1dy a so 1oun ou 

t cess rate. Ho,vever, female se, and DOT centres i,1 the public
of care and treatmen SUC 
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I 

facilties could predict success of antitub . 

ki b h 
. erculosis treat1nent. Probably becat1se the healthsee ng e av1ous among fetnale is b t1 . 

e er and treatment 1n the public l1ealth facilities attractlittle or no cost 

5.4 Factors associated with global treatment outcomes among TB/HIV co-infected
patients 

In tl1is stt1dy, tl1ere was a high · er proportion a1nong the I-IIV positive patients who co1npleted
their treatment ( 4 7 2%) and d · were cure (30.2%) also high mortality (10.6%) compared to
treatment defat1lt (3.8%) transfer out (3 6o/c) c: ·1 (4 6o/c) b 

· 
T bl 4 5 1 I ' . o , 1a1 ure . o as can e seen 1n a e . . . n

2001, Mukadi et al, did a retrospective study on Tuberct1losis case fatality rates (CFR) in high
HIV prevalence popu latio11s i11 sub-Saharan Afi·ica witl1 the aim of analysing tl1e extent of the
i11creased tuberculosis CPR in high HIV prevalence popt1lations in st1b-Saharan Africa, the
reasons for this increase ar1d the cat1ses of death, in order to identify possible ways of tackling

this problern. Tl1e 1nethodology involved searching the MEDLINE on 'tuberct1losis1

, 'HIV

i11fection', and '1nortality' (Mesi-I or text\vord). In addition, available data fro1n National

Tt1berculosis Programine reports were reviewed. Tl1e findi11gs \Vere that Tuberculosis CPR is

closely linked to HIV prevalence. Lirnited at1topsy data suggest tl1at death from HIV-related 

diseases other than tuberculosis is probably the 1nain reason for the increased CFR in HIV

infected tuberculosis patie11ts. An1011g HIV-infected tuberculosis patie11ts, the higher 

tuberculosis CFR in sputum srnear-negative and extra pulmonary tl1an in spt1ru1n smear

positive tuberculosis cases can also be attributed to 1nisdiagnosis of HIV-related diseases as 

tuberculosis. The adverse effect of the HIV/ AIDS epidemic on general health service 

performance probably accounts for the higher tt1berculosis CFR among HIV-negative

tuberctilosis patients in high prevalence populations than that in lo\V HIV-prevalence

populations. 

Risk of death during and after TB treatment is l1igl1er a111ong I-ITV-positive tl1an HIV-negative

patients with srnear-positive pul1nonary TB, and higher still a111ong HIV-positive patients

· h 1· e TB (probably reflecting tl1eir greater degree of im11111nosuppression)
wit smear-nega 1v 

(M ukad i e I al. 2 00 I ) . Excess deaths in HIV-infected TB patients du nng and after treatment

d TB tsel f and other 1·11 V-related problems (I-tarries et c1/. 2001) In sub-
are partly ue to 1 

c.. t 3001 of l·IIV-infecled TB patients die \\ithin 12 1nonths of starting
Saharan A1r1ca up o 10 

treatment (Harries el al. 2001 ).
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S.5 Comparison of anti tuberculo . t 
. 

sis reatment outcome among TB/HIV co infected and
TB patients 

In Nigeria, Daniel and Alausa 2006
. . 

' conducted a study on Treatment outco1ne of TB/HIV
pos1t1ve and TB/HIV negative . . pattei1ts on directly observed treatment short course
(DOTS) in Sagamu Nigeria Th

. . ' · IS was A prospective study of 353 smear positive TB
patients aged 15 years and ab 1 ove w 10 were registered for 8 montl1s anti-tuberculosis
(DOTS) therapy betwee11 Ja11t1ary 2001 and Dece1nber 2003 at the Olabisi Onabanjo

University Teachi11° Hospital S N. · · · 
0 , aga1nu, 1ger1a. Treatment outcome 1nd1cators of cure,

default, tra11sfer to ai1other district and death were assessed in relation to the HIV statt1s of
the patients. There were 353 eligible patients of which 58 ( 16.4%) were 1-IIV positive. The
clinical sy1npto1ns and signs of TB were si1nilar in both HIV positive and negative TB

patients. Tl1e cure rate was 76.8%.patients. The cL1re rate was significantly lower in HIV

infected co111pared with no11-I-IIV infected TB patients (60.3% v 80.0%).

This stt1dy found out that there was a sigficant association between TB/I-ITV co-infection 

and ct1re rate, treatment completed, treat1nent failL1re and death. After adjt1sting for 

confunder it was discovered that sex, ethnicity, occupation, point of care and treat1nent 

regi1nen could predict treatment sL1ccess as this can be seen i11 Table 4.5.2. Also the cure 

rate among tubercL1losis patient with or without (52.6% vs 30.2%) could also be predicted 

by age, etl1inicity, disease site and treat111ent regi111en as this ca11 be seen in table 4.5.3,also

the predictors of treatment co1npleted vvere age,sex,occt1pation, disease site and treattnent 

regimen as this can be seen in table 4.5.4 

Another study carried 0L1t in Gombe reported tJ1at TB patients that were 1-TTV positive had a

cure rate of J 2. 7%, while those that were J-IIV 11egative l1ad a cure rate of 31.8%. The

death rate among dual Iy infected patients was l1igl1er coin pared ,vitl1 tl1e I-I IV-negative

patients. The treatment coinpletion and default rates were higher in the HIV co-infected

· 
/l\.T. e and OdLirne 2009) In 2011, Dagnra et al. condt1cted a study ,vith the

patients \J .. Jept101n , · 

. 
d · th prevalence of HIV i11fection in lt1berct1losis patients and its in1pact on

a11n to eterm1ne e 

t They enrolled 569 pul111onary TB JJatients in fot1r diagnosis and
the TB treat1nen . 

. 
T go Tliey findi11gs ,vere tl1at tl1e rate of treat1nent success \\as lo ,ver

treatment centres 1n ° 

. B/HIV sitive patients tl1an 1n TB/lflV negati,e pat1ent5 (87.So/o). The
(64.3%) 1n T po 
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mortality rates were 25.6% and 11 So/c . • 0 111 TB/HIV+ patients and TB/HIV- patients,
respectively, with a statistically significant difference.

5.6 CONCLUSION 

This study established that the prevalence of TB/HIV co-infectio11 among tuberculosis

patients enrolled on directly observed therapy short-course in oyo state was 14.9% bearing in

mind tl1at it is purely a clinical cross sectional study with its attendant limitatio11s (e.g. the

unavoidable Becksonian bias in hospital based studies). This prevalence was more among age

group of 35 -64 years (17.0%) which is n1ajorly the productive and reproductive age group 

thereby then poses a lot of risk t1nto the present population and those in t1tero. 

It was also discovered in this study that fe1nale patients, patients receiving care in the public 

facilities, pulmonary tuberculosis patients and patients on category I regi1nen are more likely 

to be succefully treated and do well in the global outcon1es which could be predicted by age, 

income, occupation a11d ethnicity grot1p 

Cure rate, treatment co1npleted, treat1nent failtJre and death rate have statistically significant

association with the HIV statt1s of tuberct1losis patie11ts. More effort by tl1e state program to

ensure active monitoring and collaborative effort in TB and HIV activities to improve cure

rate and treatment success and reduce deatl1 rate a1nong TB/HIV co-infected patients in Oyo

state. 
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S.7 Recommendations

As a follow llJ) to tl1e fi11dings of lliis study;

Urge11t strategies tl1at lead to roLit· . 
· 

. . · 111e sci ee11 1 11g, ra1)1d d 1ag11osis ( Gene X pert n1acl1111e) a11d
proii,pt treat111ei,t o·f co-iiifected patie11ts witl1 active or latent 1 B i11 11eeded.
Cl1aracteri stical ly, tl1e older . age gi Oltp, u11et111Jloyed and 110 salary earners or less paid
patie11ts a11d l1at1sa t1·i bes was 11 · I 

· · · · 101e a1no11g t 11s 14.2°/o co-111fect1011 prevale11ce for t11 1s stL1d).

Also pi·o111Pt co111n1e11ce111e11t a11d 1·egular ad111i11istratio 11 of l1igl1ly active a11tiretroviral

treat111e11t (I-IAART), DOTS a11d BCG.

Age, less paid jobs, t111e111 }Jl oye111et a11d etl111 ici ty vlere ide11ti fied as predi tors of treat111e11t

SLiccess a11d a11tituberct1losis glol)ai treat111c11t ot1tco111cs, tl1 is calls for actions i11 tl1e as regard

tl1e collaboartive activities i11 TB/1-IIV JJrogrn 111 111s to jJrovidc food packages for tl1e pal1e11ts 

011 treat111e11t a11d otl1er social SllJJport st1cl1 as traspotatio11 fares a11d also e11st1re p1·ogra1nn1es · 

a11d ca111paig11s ain1ed at reclL1ci 11g tl1c I fIV ;
--

rs co-i11fectio11 rate i11 tl1e society as \1/ell as tl1e 

illiterate a11d se111i-lite1·ate grotips 
• 

Provisio11 of Natio11al guildeli11c 011 TB/I IIV co-i11fectio11 a11d capE1city stre11gtl1e11 i11g of tl1e

private ow11ed facilities, St1·icl< 111011ilori11g a11cl follow Ltp of patie11ts will an added advantage

to exa111 i 11e tlie p rogress of co-i 11 f cc led {Jatic11ts 011 trcat111c11t wl1i cl1 as \vel I as st1rpporti vc

• • 

st1perv1s 1011. 

LIMITATIONS 

. 
1
. · · f tliis stLicl'- ii;, tl1r1t fnct(1rs J)rcd1cti11g n 11ti lL1herct1loc;is treatn1e11t

A11 11111Jorta11t 1n11tat1011 o ; 

d tlll·otigl, cross sectio 11al �ttid). A 11d tl1is 5tt1dy cot1ld 11ot destern1 1 11e
ot1tco111es were assesse 

f b . ulosis iiifcctioi, aiid 1 I3'I flV co-i11lect1011.
tJ1e t1111e of 011set o tLI ei c 

·y to aciclress tc) 11rc)Vtlle 111ore valicl re�t1lts.
Furtl1e1· st 11d I es wt 11 be necessat ' 

• 

• 

•
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J 

5.7 Reco1nmendations 

As a follow up to tl1e fi11dings of tl1is study;

Urge11t strategies tl1at lead to roLit · . · · . . . 111e sc1ee11111g, raJJtd d1ag110s1s (Ge11e Xperl n1acl11ne) and

pro in pt ti·ea tiiien t o·r co-i11 f ected patie11ts \.vi tl1 active or latent TB in 11eeded ·
Cl1aracte1·istical ly, tl1e older . age g, OLlJ), u11e1nployed and 110 salary ear11ers or less paid
patients a11d l1ausa tribes was 1110 · I · · · 1 e a111011g t 11s 14.2°/o co-111fect1011 prevale11ce for tJ11s stucly.
Also prOillpt co1111nei1ce11 1e11t a11d 1·egt1 lar ad 111 i11 istratio11 of l1igl1ly active an ti retrovi ral

treat111e11t (HAART), DOTS a11d BCG.

Age, less paid jobs, t111en1ploye11 1et a11d etl111icity 1v, ere ide11tified as preditors of treat111e11t 

SLtccess a11d a11ti tu berct1 I osi s global treat111e11t 0L1 tco111cs, tl1is cal ls for actio11s i 11 tl1e as regard 

tl1e collaboartive activities i11 TB/lilV progra111111s to provide food packages for the patie11ts 

011 treat111e11t and otl1er social SllJJJJOrt st1cl1 as tras1)otatio11 fares a11cl also e11st1re prog1·a111111es · 

a11d ca111paig11s ain1ed at recluci11g tl1e I IlV/TB co-i11fectio11 rate i11 tl1e society as well as t11e 

ilJiterate a11d se111i-literate grot1ps 

P1·ovision of Natio11a] gt1ildeli11c 011 TB/I II\! co-i11fection a11d capacity stre11gtl1e11ing of tl1e

private ow11ed facilities, Stricl< 111011itori11g a11cl follo1vv tip of JJatients will a11 added adva11tage

to exa111i11e tl1e progress of co-i11(ccted patic11ts 011 treat111c11t \Vl1icl1 as \Veil as st1rpportive

• • 

SUJJerv1s1011. 

LIMITATIONS 

. . · · f tliis stLrd\ j<; tl1,:it factors JJrecl1cti11g a11ti tt1lJerct1losis trcatn1e11t
A11 11111Jorta11t l11111tat1011 o J 

d tlll·oLigl, cro5s sectio11al stL1dy. Ancl tl1is sltld) coL1ld 11ot clestem1111e
ot1tco111es were assesse 

f b . losis irltectio,1 811cI l U I IJV co-i11fect1011.
tJ1e t1111e of 011set o tL1 ei cu 

. ·y to adc.11 cc;s tt) r)rt1vic.le 11101 e \ al 1cl re5ttl l5
F11rt)1er st11d ies w1J 1 be 11ecessai l 

• 

' 

•
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• 

• 

. 
Data cxtractio11 form

Outcome o·f Daily Dii·ectly OI . Jser,,ed Tl1c1·'1 SI 
Pul111onary Tuberculosis and I-I 

� P)' tort-course among co-infecte(I
u1na11 I1nn1unodcr· . v· Nigeria. 

icicncy 1rus patients in Oyo state, 

SOCIODEMOGRAPI -IIC CHARACTE · • RISTTCS
• 

1. Serial 11t1111ber:

2. Patie11ts 11ai11e:

3. Sex: (1) Male [ ] (2) Fen1ale[ ]

4. Age gi·oup: ( L) 15-24[ ] (_?) 25-34 [ ] (3) 35-44( ] (4) 45-54 [ ] (5)
55-64[ ] (6) 64+[ ]

5. Marital status: ( 1 )Si11gle [ ] ( 2) Married[ ]

6. Educatio11al statt1s: (1 )No11e [ ] ( 2) Pri111ary[ ] (3) Seco11dary [ J (4)Tertiary [

] 

7. Etl111icity groL1p:

8. Religious g1·oup:

9. Occupatio11:

. 

(l)YorLtba[ ](2)11at1sn[ ] (J)lbo[ ] (4)0tl1ers[ 

( 1 )Cl1ristia11 f ] ( 2) lsla111[ ] (3) Otl1ers [ ] 

( I )E111ployed [ ] ( 2) U11c111ployed[ ] 

10. Inco111e pe1· 1no11tl1: (1 )No ear11er [ ] ( 2) 18,000( ] (3) N 18,000+ [ ]

11. Dista11ce to l1eal tl1 facilities : (1) Less tl1a11 51<111 [ ] ( 2) 5k111 or 111ore t11an[ ]

12. Address of patic11t:

DIAGNOSIS AND FOLLOvV UP: 

] 

14. S111ear result before treatn1enl. ( l )' SC' l )(2) '+' [ )(3 )'2+' [ ]( 4 ) '3+' [ ](5)'0' [ ]

( 6) 'Not do 11 e' [ ]

J 5. Chest radiograph before treatn1cnt: (I) Suggestive [ ](2)Non-suggestive[ ]

(3 )Not do11ef ] 

I 6. S111ear follow up 2/3 n1onths. (I)' SC' [ 1(2) · 1·' [ ](J f 2+' [ )(  4 ) '3-,-' [ )(5)'0' [ ]

( 6)' Not do 11 e' [ ] 
'SC' f l (2) '+' [ ] ( 3) '2 +, [ l ( 4 ) '3 �, [ ] ( 5)' 0' [ ] 

17. S111ear follow tip 5 nioiitl,s: ( 1) 

(6) �Not done'[ ]
)·sc'[ 1c2) · -1-·[ JCJ)'2+'[ ](4 ) '3+'[ ]CS)'O [ l

18. Sn1ear follow up 7 111011tl,s: ( 1 

(6) 'Not do11e'[ ]

• 

• 

•
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• 

19. T1·eat111ent outcome: ( 1 )Ctlt·e[ ]

. · 
. - _ er 011t[ ] 

20. Htv counsell111g and testii,g (HCT) 

TREATMENT 

. (1 )Yes ( 
· eac 1ve [ ] (2)N 

22. Date of 1·egistratio11:

](3) Treatn1ent failure[ ] 

011 reactive 

21. Type of patient: ( 1 )New, "N"[ l ( 2) Relaps e, "R"[ ] (3) Treahnent after failure, "r"[
. 

] 4) Treat111e11t after defatilt, ''RAD''[ J (5) Tra11sfer in, ''T'�[ ] (6) Otl1e1· Previously
treated, ''O''[ ]

23. Site of disease: ( I )Pt1 l111011ary [ ] ( 2) Extra-ptiJ 111011ary( ]
24. Healtl1 facility:

25. Year of treat111e11t:

26. T rea t111e11 t U 11 it:

27. Tl1e perso11 st1ppo1·ti11g tl1e JJalie11t:

28. Date t1·eat111e11t started for tl1e J)atie11t:

• 

29. Qt1arter of co1111ne11ci11g trcnt111c11t: (1) Qt1artcr 1 [ ]( 2) Qt1arter 2( ](3) Qt1arter 3 [ ]
• 

( 4) Q Lt a rte r 4 [ ]

30. Treat111e11t regi111e11 for tl1e J)t1tic11t: ( l) CAT I [ ] ( 2) Cat 2 [ ]
31. Date treat111e11t co111pleted:

32. TB/I-IIV co-i11fcctio11: (1 )Yes[ 1(2) No [ ]
33. Co1111ne11ced on Anti retroviral tl1erapy: (l)Yes [ ](2) No [ ]

34. Co111111e11ced 011 Cotri11107axolc JJropl1ylaxic;. (1 )Yes [ 1(2) No [ l

OUTCOME VARI ABLES

35. Ct1red (1 )Yes[ ](2) No [ l

36. Treat,nent completed (I) Yes[ ](2) No [ I

3 7. Treatn1ent fai I ure (I) Yes[ ](2) No l I

38. Default(l)Yes[ ](2)No[ ]

39. Died (l)Yes[ .](2) No [ J

40. Trru1sf er ot1t ( 1) Yes[ ](2) No [ )

- - -
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&ENVI MENTAi ff EAllff 
• 

• 

• 

. COLLEGE OF MEDIClff E 
• 

• 
' 

' 
; 

· UNIVERSI
_
TY OF IBADAN, NIGERIA. 

lephone: (234)-2-241���6, 8103168

irect Lines) 
4)-2-2410088 Ext. 2661 
: (234}-2-2413545, 2413906 

ail: emseh@skannet.com 
. 

ACADEMIC STAFF 

Ef>IDEIIAf OLOGY 

� Fawo1c, Reader

.D.S. (lb.), M.Sc ( E1>1<l &Biostat) 
Afnca) F.M. C.P.H (Nig) 
A.C.P., Cert. C1in. Epid. (S. Africa)
,Adekun1c, Reader 
(lfe), M.P.�I. (Epid. & Soc. Med.) 
l)PhD(I�

' 

,Aj2yi, Senior Leclurer 
. B.S.(lb), F.M.C.G.P. (Nig.), 

'.A.C.P. (GP). M.C.L.S.C. (Canada), 
�(lb.), PhD. (lb) 

Fatircgun, Lecturer 
. B.S. (florin), M.Sc (Epid & �1cd. Stat.)
. c.r. 

· Dairo, Lecturer
O.S (lb), M.Sc (Epid & Med. Stnt.),
C.P.H. (Nig.).
,Adedokun, Lecturer 
tl3.S. (lb), M.Sc (lb). 

MEDICAL STATISTICS 

Yeni, Visiting Professor 
(lb.), M .Sc (Med. Stal Land ) 
(Land.) 

' 

Bamgbo} e, Professor 
c.(tgos), �1.Sc. (Med. Stal Lond ),

nd,) M.I.S (UK), F.S.S (Land.) 
Yussuf, Le�turcr 

,(lb), M.Sc. (lb.) PhD (lb) 
(UK) 

' . 

t.lebo�·ale, Leet urer 
�(Ado), P.G D (Lagos) 
{L.igos), M Sc (I re.) 
Alunyemi, Ass1sla11t Lecturer·
ch (t\kure), M.Sc. (lb ) 

,Jiagl,amigbe, Asst. Lecturer 
. (llonn), M Sc (Lancas(er)

Et�V. l·IEALT�I 
). Dolaj,, Senior Research Fellow 
{Lagos), MSc, PhD (lb.) 
E.E. Ana, Lecturer 
(PII), M. P.11. (lb), PhD (Ju) 

• OlorunlolJa, Lecturer
.(lb.), M St. (lb ), M.Sc. (Leeds),
(lb) 

I 

I 

II
I 

r 

I 

Yusuf Okarel1, Lecturer · I
t. M.P.I I (lb.) PhD, O.Sc (E.kpon,a).

' AOJUN_CT LECTURER 
Asuzu, Professor 

B.S. (lb), V.O 11. & S.M.Sc 
taster), r.M C r 11 (Nig.) 

f7alusi, Professor 
M.pl·I .. PhD (lb)

01.ilJolle 

• 

.S. (lb,), M So. (Epid, & Med. Stat ){lb)
Jmn1unol<'&Y 

�·cdc. ,\s5ociaf c Lecturer
S. (lb ) r �1 C PacJ (Nig ),

I 

• 
• 

• 

I 

• 

• 

• 

Ag Head: Dr. I·keol.u�1apo o. ·Ajayi 

• 

20th Marcl1, 2012.· . · 

• • e • I • • I • • I • I I I ti, I I • I I • t I • I I I I • • I 4 t • t I I • • I I I I •. • 

••• � ��{. � •••• -�- ••• ,v--.-.1.1(_ • ....,_ •• : •••••••••••••••••••

Dear Sir, 

• 

LETTER OF JNTRODUCTION 

• 

• 

Dr. Oladi111eji, Olanrewaju is a post graduate stt1de11t of tl1e 
Oepart111e11t of Epidemiology and Medical Statistics, Faculty of 
Public I Iealtl1, U11iversity of Ibadan. 

I-le is curre11tly doing l1is resea1·cl1 ,,\fork on ''011tco111e of daily

clirectly ,,bserved t/,eraJJY s/101At-co111·se a111011g /J11/111011ary, 

t,,!,erc,,!osis a11d /111n1a11 i11111111110,lejicie11cJ' vi1·11s co-i1ifected

JJ<1fie11ts i11 Oyo stale, Nige,·ia. '' 

I-le requires your ethical approval i11 carryi11g out l1is research using

tuberculosis patients' record5 in tuberculosis clinics and treatment 

centres in Oyo state .

· J<i11dly give l1im necessary ass1sla11cc \ViU11n )'our jurisdiction.

T11ank you in anl1cipal1011 of your favourable respo11se 
• 

• 

You 11cerely, 

Or Babatunde,Adedokun 

..,., ... 
• 

• 
• 

• 
•

• 
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. . . 
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• 

• UNIVERSI
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.A C.P., Cert. Clin. Epid. (S. Africa) 
.Adl!kunle, Reader 
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j 
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• 
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Dear Sir, 

LETTER OF JNTRODUCTION 

Dr. Oladi1neji, Olanrewaju is a post graduate stt1de11t of the 
Depart1ne11l of Epide1niology a11d Nledical Statistics, Faculty of 
Public J-Iealth, University of Ibadan. 

I-Ie is currently doi11g l1is resea1·cl1 work 011 ''Outco111e of dt1ily

tli,·ectly observe,! t/1e1·apy s/101·t-co111·se a111011g p11l111011ary1
t11/;erc,,losij a,z,l /1111111111 i1111111111odeficie11cy vi1·11s co-i1ifecte,l

JJttl ie11t� i11 Oyo state, Nigeria.'' 
I-fe requires your etltical approval i11 carryi11g out his researcl1 using 
tuberculosis patie11ts' records i11 tuberculosis clinics and treatment 
cc11tres in Oyo state. 

· l(j11dl) give l1im 11ecessary assistance witl1i11 )'Ot1r jurisdiction.

Tl1anl< you in anticipation of your favourable I espo11se . 
• 

• 

11cerely, 

Or Babatunde,Adedolcun 

• 

• 
•

• 
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. I l TATI Tl & ENVIRONMENTAL HEALTH 

COllEGE OF MEDICltlE 
• 

I • L

UNIVERSITY Of IBADAN, NIGERIA . 
• 

lepl1one: (234)-2-2413906, 8103168
irect Lines) 

- · - · 

34)-2-2410088 Ext. 2661 
X: (234)-2-2413545, 2413�06 
1ail: emsel1@skannet.com 

•

• 

• • 

• 
• 

• 

• 

• 

• 

Ag Head: Dr. I·keol_uv1apo o .. ·Ajayi 

AGADEniic sriii=;; 
·,-----------___ :__ ________ ..,_,.. ____ _

EPIDEll/1/0LOG\' 
1. Fawolc, Reader
.8.8.S (lb.), ?vi.Sc ( Epid &Biostat)
Africa) F.lvt. C.P.H (Nig)
.A.C.P., Cert. Clin. Epid. (S. Africa) 
.,\tlekunle, Reader 
{f fe) M PH. (Epid. & Soc. Med.),
el) PhD (lb) 
.Ajayi, Se1&ior Lecturer 
.B.S.(lb), F.M.C.G.P. (Nig.), 
./\.C P. (GP). M.C.L.S.C. (Cannda), 
1<. (lb.), PhD. (lb) 
. Fatircgun, Lecturer 
. D S. (llorin), M.Sc (Epid & Med. Stal) 
.A.C. P. 

l>. Dairo, Lecturer 
.B.S. (lb), M.Sc (Epid & tvicd. Stat.),
C.PII. (N1g.). 

�· Adetlokun, Lecturer
p.B.S. (lb), M.Sc (lb), 

MEDICAL STATISTICS 
yeni, Visiting Professor 
,(lb.), M.Sc (1'1ed. Stal. Loncl.), 

D (Lon<l.) 
· llan1gbovc, J>rof esso1·
,(Lagos) �i.Sc (Med Stat Lend.),

l (Lond) M LS (UK), F.S S (Lond)

I. 1'ussuf, Lecturer
.(II,), hf.Sc (lb.), PhD (lb.) 
{UK) 
llcuo�·ale., LccturPr

c (Ado) PG D (Lagos) 
�(Lagos), f\f Sc (lfe.) 

Akinyen1i, Assista11t Lecturer

ch (Akure), M Sc (lb.) 

{ Fagl>an1igbc, Asst. Lecturer
"(llorin), �I.Sc (Lancaster) 

F.tJV. l·IEALT�I 

• Bolaji, Senior Rescarcl1 Fcllo,v
t,(Lngos), M.Sc, PhD (fl>.)

• 

E.E. Ann, l .. ecturer 
(P.ll), �1. P.11. (lb.), PhD (lu) 

1
, Olor untolJo, Lcclurer 

' 

''

I 
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.(lb), M.Sc (lb ), M Sc. (Leeds), 
(Jl,) 

\'usuf Okarel1, Lecturer . I 
. M.P.1-I .. (lb) PhD, 8 Sc (Ekpo1na),

ADJUNCT LECTURER 
Asu1u, Professor 

B S (lb), 0.0.I�. & S.M.Sc 
Ma,;lcr), r M.C.P.I (. (Nig.) 

Fnlusi, f'rofcssor 
M pl I.. Pl,O (lb)

OlalJotle 

• 

• 
• 

• 

.S (lb.), M.So. (c111d, & Med. Srar ){lb) 
lrnn1unology 
'cde. ,\ssuciotc Lrclurcr 
J (lb.), F.M.C. rnctJ (Nip..),

I 

• •  

20 th Ivlarcl1, 2012. · 

Dear Sir, 

LETTER OF IN'I'RODUCTION 

Dr. Oladi1neji, Olaru·ewaju is  a post graduate stt1de11t of tl1c 

Depart111e11t of Epide1niology and Medical Statistics, Faculty of 

l'ublic Ileallh, U11iversity of Ib,\dnn. 

I-le is currently doing l1is rcscarcJ1 work on ''011tco111e of dailJ' 

rli,·ectlJ' o/1se1·1,ecl t/1era11J1 s/101·t-co111·se a111011g p11/111011ary 
f ttbe1·c1dosil t111,l l111111a11 i1111111111otleficie11cJ' ,,i,·11s co-i1ifected 
JJt1tie11t:, i11 Oyo Jt11te, Nigeric,. ''
lic rcqt1ire5 your etl1ical approval in carrying out l1is rescarcl1 11sing 
tuberculosis pat1e11ts' records i11 tul1crculos1s clinics and treat111cnt

cc11lrcs i11 Oyo state. 

l(i11dly give l11m necessary assista11ce ,vitl1111 your jurisdiction. 

TJ1anl( you in a11ticipalion of yot1r fovourable rcspo11se 
• • 

You1 ·ncercly, 

Dr Babatunde,Adedokun 

• • 

•• 

•
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) 

Dr. Oladimeji, Olanrewaju 
Dept. of Epidemiology and Medical statistics, 
Faculty of Public Health, 
University of Ibadan, 
Nigeria. 

foundation 

RE: APPROVAL IN USING TB PATIENTS' RECORDS FOR YOUR STUDY 

April 2"d
, 2012 

Sequel to your request whicl1 we subsequently made contact with the Headquarter in Belgium 
following review of your stt1dy proposal by the tea.m in Field and Clinical-Monitoring & 
Evaluation Unit. 

I wish to convey Darnien fot1ndation Belgium - Nigeria11 TB project's approval for data 
collection in all the Tuberct1losis clinics and treatn1ent ce11tres in both Government and 
Private Health Facilities sttpported by OL1r organization on ''Outcon1e of <lc1i/y di1·ect!J1 

obse,·ve<I t/1ert1py s/1ort-co11rse c1111ong p11/n1011ary tt1be1·culosis t111tl /1i1n1an 
i111n11111oclejicie11c;1 vir11s co-i1ifecte<l pt1tie11ts i11 OJ10 state, Nigeria.'' 

The TBL Supervisors in the Clinics and treatrnent centres \Viii provide you with the reporting 
and recording for1ns you need to collect yot1 data following the presentation of this letter. 

The Country office is expected to be ft1lly acknowledged and given a copy of your findings to 
be sent to the headquarter in BrL1ssels. 

Wishing you best of luck. 

Yours sincerely, 

Dr Os,nan Eltayeb 

DFB Country Representative & Medical Advisor 

fbadan- Nigeria 

Damien Foundation Belgium -18 Adekoyejo Majekounml Avenue- lyaganku GRA, Ibadan _ Nigeria 

Tel: (234r2-7517499, dfbng@yahoo com 
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, . 
• 

MINISTRY OF HEALTH

TBL · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · D/1 /ZS 'ON . ...................................................... v� /1 ••••••••••••••• 

• • • • • • • • • • • • • • •

PRIVATE MAIL BAG NO. 5027, IBADAN, OYO STATE OF NIGERIA.
Your Ref No ....................................... . 

-

Our Ref No .. .. ARHIH248/VOL Vl/108 Date; 10/04/2012 

Tl1e Investigator, 
Depa1in1e11t of Epide111io]og:y & M f'rlicri l statistics. 
Faculty of Public Health, 
U11iversity of Ibada11, 
Nigeria. 

• 

• 

• 

• 

-- - .. 

' 

• 

- ' 

APPROVAL FOR THE lJSE OF ,.fll J>ATIENTS' RECORDS FOR YOUR RESEARCH 

Having go11e tl1rougl1 your reqt1esl a11d slt1dy protocol titled ''011tco111e of daily di1·ectlJ' obse,·ved 
t/1e1·apJ' s/1ort-co11rse a111011g JJ11!111rJ11111:,, l11be1·c11losis <111d /111111a11 i1111111111odejicie11c_,, l'i1·1,s co

i11fecte,I 11atie11ts i11 OJ'O st<1te, Nige1·it1. '' 

I w1sl1 to 111fon11 you tl1at t11e st,11e ll..!,1111 i11 Tuberculosis and Leprosy t1nit has given yot1 approval 
to use tlir 1,1l1c1'- Llll>'-tS patie11ts 1eco1cls t'ro111 2009 - 2010 i11 all tl1e Tuberct1losis cl111ics and 

treat1ne11t ce11ters 1n Oyo state.

111 case you n1ect a11y cl1alle11ges tl1c slate Lca111 \Vtll pro,,1de necessary assistance. 

We w1 II be looking fonvard to rccei ve COJJY of you rcsearcl1 find111gs 

• 

• 

• 

Dr . J_,awal 

State TBL Programme Office,· 

For Director PII and Disease Co11 t1·0J 
' 

• 

• 

•
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• 

t 

11 We can't .ight AIDS unless we do much more
to fight TB as well.'' 

• 

15, 2004 

.. 

' ,z� 

.. t \

Source From the CREATE pro,ect 
Nelson Mandela Former President of South Africa and Nobel r:>eace prize winner 1993 

• 

• 

121 
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