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Abstract 

Introduction: Isoniazid preventive treatment has been shown to reduce the risk of 
developing tuberculosis (TB) among HIV patients. It is, however, not clear if receiving 
a 6-month course of isoniazid preventive treatment (IPT) confers additional protection 
among HIV patients already on ART. We compared the incidence of TB among adult 
HIV patients on ART who had received IPT for 6 months with those who had not 
received IPT and identified factors associated with the development of TB to in our 

operational context. Methods: We conducted a retrospective cohort study on adult 
HIV patients who commenced ART from January 2010 to December 2016. Patients 
who had a 6-months course of IPT were classified as exposed, while patients who had 
not received IPT or had not received the complete IPT for six months were classified 
as unexposed. The outcome measure was the development of TB. We included 324 
exposed and 337 unexposed patients’ records. We followed them up for a total of 
1338.6-person-years of observation with a median follow-up period of 19.8 months. 
We used a data extraction form to collect data from the patient case notes. Incidence 
density of developing TB in person-years, incidence rate ratio, Kaplan Meier survival 
function, and Cox proportionate regression model at 5% significance level were 
computed. The log-rank ratio was used to compare the equality of the survival 

function. Results: Six hundred and sixty-one patients were recruited for the study with 
a mean age of 38.5±9.6 years. The incidence of TB among the exposed was 10.6 cases 
per 1000-person-years of observation and among the unexposed was 16.6 cases per 
1000-person-years of observation (incidence rate ratio=0.64, 95%CI: 0.15-1.97). WHO 
clinical stage 3 and 4 (adjusted hazard ratio [aHR]:4.8, 95% Confidence interval 
[95%CI]: 1.78-12.94) and poor ART adherence (aHR:3.5, 95%CI: 1.11-11.24) 
increased risk of development of the TB among the participants. There was no 
difference in the Kaplan-Meier survival functions between the exposed and unexposed 

(log-rank test χ2 =1.58, p=0.209). Conclusion: HIV patients on ART who had received 
a 6-months course of IPT have a lower risk of developing TB compared to those who 
have not though not statistically significant. Development of TB was also predicted by 
being in WHO clinical stage 3 and 4 at baseline and having poor adherence to ART. 
The risk of developing TB remains high among patients on ART. There is a need to 
consider reviewing isoniazid treatment for patients on AR 
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Introduction 

 

Co-infection with tuberculosis and Human 

Immunodeficiency Virus (TB/HIV) is a major public 

health problem. The co-infection worsens the 

prognostic outcomes of affected patients compared 

to outcomes in individuals with only tuberculosis 

(TB) or HIV infection. People living with HIV are 

20-30 times as likely to develop TB compared to 

those who are not [1,2]. The burden of co-infection 

is greatest in Africa with prevalence being as high as 

30% [3,4]. In Nigeria, the TB/HIV co-infection 

prevalence of up to 40% has been reported [5–8]. 

  

The World Health Organisation (WHO) and the 

Nigerian national HIV guidelines recommend that 

HIV positive patients who do not currently have 

evidence of active tuberculosis infection should be 

placed on the 6-months course of isoniazid (INH) 

[9,10]. It has been documented that INH Preventive 

Treatment (IPT) reduces the risk of developing TB 

by 33%-67% for up to 48 months in HIV positive 

patients [9]. This practice has not been generally 

accepted in the treatment of HIV patients as some 

physicians doubt its efficacy and fear the possibility 

of the development of resistance to INH [11]. The 

resistance to isoniazid in incident cases of TB has 

been reported in Africa and globally [12]. 

Development of resistance could worsen TB 

treatment outcomes [13]. 

  

The uptake of the IPT among HIV patients is low in 

southeastern Nigeria (30%) and many other 

countries as well though varying from one country 

to another [14–16]. It has been reported by Yirdaw 

et al in Ethiopia that the greatest effect of IPT is seen 

before commencing and at the point of commencing 

antiretroviral treatment (ART) [17]. Despite the 

recommendation and the reported efficacy of INH in 

lowering the risk of developing tuberculosis among 

HIV patients, there is a need to further explore 

whether it has a protective effect among HIV patients 

who are stable on ART. The WHO had 

recommended a 36-month course of IPT suggesting 

that 6-month IPT may not be very effective in the 

prevention of TB infection among people living with 

HIV in areas of high TB endemicity [18–20]. We 

compare the incidence of TB among adult HIV 

patients on ART who had received IPT for 6 months 

with ART patient who had not received IPT and 

identified factors associated with the development of 

TB. 

  

Methods 

 

Study setting 

  

We conducted the study at the Federal Teaching 

Hospital Abakaliki (FETHA), Ebonyi State, in the 

southern part of Nigeria. Abakaliki is the 

administrative headquarters of Ebonyi State. The 

HIV prevalence in Ebonyi state was estimated at 

3.3% in 2010 [21]. 

  

FETHA is a tertiary level hospital that provides 

comprehensive HIV/AIDS care including HIV 

testing and counselling (HTC), Adult and Paediatric 

ART and prevention of mother-to-child transmission 

of HIV (PMTCT). The HIV/TB services in the 

hospital are fully integrated – patients who are 

receiving TB care are routinely screened for HIV, 

and those receiving HIV care are screened routinely 

for TB before commencing HIV antiretroviral 

treatment. The hospital provides free sputum acid-

fast bacilli (AFB) testing, Gene Xpert testing, and 

free tuberculosis and HIV treatment in accordance 

with the national treatment guidelines [22]. 

According to the national HIV treatment guidelines 

[10], all patients who test positive for HIV are 

screened for TB using the symptomatology screening 

checklist. Those who have affirmative answers 

(suspected to have TB) to any of the screening 

questions are further investigated for TB using 

sputum AFB examination, chest x-ray and Gene 

Xpert testing. Patients who test positive for any of 

these three tests (sputum AFB, chest X-ray and Gene 

Xpert) are commenced on the standard 6-month TB 

treatment using the directly observed short course 

(DOTS) strategy. The clinical screening for TB is 

repeated at every clinic visit. All the patients who 

developed TB were commenced on the first line anti-

TB regimen (Isoniazid, rifampicin, Pyrazinamide 

and Ethambutol) based on the national guideline. 

HIV patients who do not have evidence of active TB 

are expected to receive a 6-month course of INH 

[9,10]. More than 3000 patients were receiving ART 

at FETHA by the end of 2016. 

  

Study design 

  

We conducted a retrospective cohort study on adult 

patients living with HIV who had been on ART at 

FETHA. It was an open cohort in which patients 

entered and exited the cohort at different time 

periods. We used routinely collected HIV program 
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data obtained from the ART register and patients 

case notes. 

  

Study population 

  

The study population were adult patients living with 

HIV who were on ART. We used records for 

patients who commenced ART from January 2010 

to December 2016 at FETHA. 

  

Inclusion criteria 

  

All HIV positive patients aged 18 years and above, 

determined not to have active TB disease at time of 

ART commencement were included. 

  

Exclusion criteria 

  

All patients who had been diagnosed with TB or 

treated for TB before ART commencement, and 

those with unknown TB status at commencement 

were excluded from the study. We also excluded 

patients without records of follow-up visits after the 

beginning of ART, and those who were transferred 

in with incomplete records. 

  

Exposure ascertainment 

  

We defined the exposure as having received a 

complete 6-month course of IPT while on ART. 

Therefore, the control (unexposed) group comprised 

those who had not received IPT at all while on ART 

or who failed to complete the 6 months of IPT. 

  

Study outcome 

  

The main outcome of interest was defined as HIV 

infected patient on ART who was diagnosed of 

active TB disease over the period of follow up. 

  

Study variables 

  

We collected data on body mass index, functional 

status, CD4 count, adherence to ART, HIV 

disclosure status, adherence to INH. Additionally, 

data on socio-demographic characteristics including 

level of education, marital status, age, sex, 

occupational status, and place of residence for both 

the exposed and unexposed were extracted. 

  

 

 

Sample Size 

  

We estimated the minimum sample size for the study 

using the formula [23] 

  

 
  

 
  

where p_0 (13.6%) represented the proportion of the 

HIV patients who are on ART alone and are 

expected to have TB [24], p_1 (6.8%) represented the 

proportion of the HIV patients who are on ART and 

IPT and are expected to have TB, this proportion 

was assumed because the authors expected a 50% 

reduction in this group. Zβ (0.84) represented the 

standard normal deviate corresponding to a power of 

80%. Zα (1.96) represents standard normal deviate 

corresponding to 5% level of significance, and f 

(15%) represents the proportion of study subjects 

who are expected to leave the study for reasons other 

than developing TB based on the best retention 

estimate of 85% [25]. A sample size of 327 was 

estimated for each group after finite population 

correction. 

  

Sampling technique 

  

We used systematic random sampling to select the 

records to include in the study. The sampling interval 

was obtained by dividing the number of the patients 

receiving ART in the hospital as at end of 2016 

(3000) with the total sample size (684). Using the 

hospital ART register, every fourth patient record 

that was commenced on ART was selected to 

participate in the study until the desired sample size 

for each group was achieved. We selected the first 

record by balloting the first four patients records that 

were commenced ART in January 2010 in the 

hospital. 

  

Data collection 

  

We retrieved data from the patients’ case file using 

the data extraction forms. The data retrieved 

included socio-demographics (sex, age, level of 

education, occupational status, marital status and 

place of residence) and clinical characteristics (date 

of HIV confirmation, date of commencement of 

ART, WHO clinical stage, weight and height at 
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baseline, functional status – working, ambulatory or 

bedridden, baseline CD4 count, baseline 

haemoglobin level, HIV disclosure status, ART 

adherence). We also retrieved information on the 

date of commencement of INH, date completed 

INH, adherence to INH, ART regimen type – first 

line or second line at the end of the study or at the 

point of censorship. Information on whether the 

patient had ART treatment failure at any point in the 

course of follow-up; exposure status; outcome status 

and person-time contributed to follow up were also 

retrieved. 

  

We calculated the person-time of observation each 

participant contributed to the study in months. The 

person-time contributed for the exposed participant 

was the number of months of observation from the 

end of the 6-month IPT to the end of the study or 

until the participant exited the study for any reason 

or developed the outcome of interest (TB), 

whichever came first. Whereas, for the unexposed 

participant, the person-time contributed was 

measured in months from the time of 

commencement of ART to the end of the study or 

until the participant exited the study or developed 

TB. The person-time contributed by each participant 

was computed and summed for IPT and non IPT. 

  

Data management 

  

We analysed socio-demographic and clinical 

characteristics of the patients and presented as 

frequencies and proportions. We compared the 

socio-demographic and clinical characteristics 

between IPT and non-IPT patients using the Chi-

squared test, at a p-value of 0.05 to check for 

comparability of the groups. We calculated the 

incidence density of TB (in person-years) for IPT and 

non IPT patients. We also compared the incidence 

rate ratio of developing TB among IPT and non IPT 

patients and their corresponding 95% confidence 

interval estimated. We stratified the incidence rate 

ratio by age, occupation, clinical stage, and 

adherence to ART treatment to assess for effect 

modification. We performed the Cox proportional 

hazard regression analysis to identify risk factors for 

developing TB. We plotted the Kaplan Meier 

survival curve for the exposure and outcome status 

and the log-rank test to determine the equality of 

survivor functions. 

  

 

Ethical considerations 

  

We obtained ethical approval from the Research and 

Ethics Committee of FETHA (approval number 

04/04/2017-19/4/2017). We kept the data in a 

password protected computer and access was 

granted to only investigators. We ensured 

participant’s anonymity throughout the study and 

did not collect personal identifying information such 

as name, phone number, and address. 

  

  

Results 

 

Sociodemographic characteristics 

  

In total, 324 patients were enrolled in the exposed 

group while 337 were enrolled in the unexposed 

group. The mean age of the participants was 38.5 ± 

9.6 years {exposed (39.8 ± 9.6years), unexposed 

(37.2 ± 9.3years)}. Among those who had received 

IPT, 39.8% (129/324) were males, 44.8% (145/324) 

had not attained more than primary education, 

52.2% (169/324) were employed, and 64.8% 

(210/324) were married. On the other hand, among 

those who had not received INH prophylaxis, 33.8% 

(114/337) were males, 39.5% (133/337) had not 

attained more than primary education, 43.9% 

(148/337) were employed while 56.7% (191/337) 

were married (Table 1). The distribution of the level 

of education (p=0.169), sex (p=0.111) and place of 

residence (p=0.314) were comparable in both 

groups. However, occupational status (p=0.034) and 

marital status (p=0.032) were significantly different 

between the two groups. Participants who had 

received IPT were more likely to be employed and to 

be currently married, compared to those who had 

not received IPT. Similarly, those who had received 

IPT were more likely to have disclosed their HIV 

status, compared to those who had not received IPT 

(p=0.011). 

  

Baseline clinical characteristics 

  

At baseline, 92% (641/661) of the patients had early 

HIV disease (WHO clinical stages 1 and 2). Among 

those who received IPT, 94.1% (305/324) were in 

WHO clinical stage 1 and 2, 91.4% (296/324) were 

on first line regimen, and 39.2% (127/324) had CD4 

count ≤ 200cells/ml at baseline, while among those 

who had not received IPT 91.7% (309/337) were in 

WHO clinical stage 1 and 2, 94.7 (319/337) were on 

javascript:void(0)
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first line regimen, and 46.5% (154/331) had CD4 

count ≤200cells/ml at baseline. The baseline clinical 

characteristics of patients were comparable between 

the exposed and unexposed groups (Table 2). 

Among the participants who had received IPT, 

95.7% (311/324) had good adherence to IPT. 

  

Incidence of tuberculosis 

  

In all, 334 IPT and 337 non-IPT participants were 

followed up for a total of 1342.6 person-years of 

observation. The median follow-up period was 

19.8months (exposed: 10.2 months, unexposed: 33.3 

months). The exposed groups were followed up for a 

total of 378.4person-years of observation, while the 

unexposed groups were followed up for a total 

period of 964.2 person-years of observation. The 

incidence of TB was 10.6 cases per 1000 person-

years of observation among those receiving IPT, and 

16.6 cases per 1000 person-years of observation 

among those who were not on IPT. Patients who 

received IPT had a 36% reduced risk of developing 

TB compared to those who did not. (Table 3). The 

incidence of TB at different levels of IPT exposure 

showed that those how had received incomplete IPT 

had higher risk of TB infection compared to those 

who had not received IPT at all (Figure 1). 

  

The TB incidence rate ratio was not modified by age, 

occupation, clinical stage and adherence to 

treatment to after stratified analysis. The Kaplan 

Meier survival curve showed the rate of developing 

TB among the ART patient who received and those 

who had not received INH (Figure 2). The log-rank 

test for equality of survivor function showed that 

there was no significant difference in the survival 

function in both groups (log-rank test χ2 =1.58, 

p=0.209). 

  

Cox proportional model of incident tuberculosis 

  

The clinical stage of the disease, ART adherence, 

receipt of isoniazid prophylaxis, participants’ 

occupational and marital status were the potential 

predictors included in the model. However, only the 

clinical stage of the disease and adherence to ART 

significantly predicted the development of TB. 

Patients with advance stage of the disease – stage 3 

and 4 (adjusted hazard ratio {aHR}: 4.8, 95%CI: 

1.79-12.99) and poor adherence to ART (aHR: 3.5, 

95%CI: 1.11-11.24) were more likely to develop TB 

(p=0.032), (Table 4). 

Discussion 

 

We set out to compare the incidence of TB among 

patients on ART who received and those who had 

not received IPT among patient who were on ART 

from 2010 to 2016. Our study found that ART 

patients who received the 6-month course IPT had a 

reduced risk of developing TB, although the risk 

reduction was not statistically significant. Clinical 

disease severity and adherence to ART treatment 

independently predicted the development of TB. 

  

The incidence of TB among the participants who 

received IPT was high compared findings of earlier 

study in Nigeria [26]. This could be due to the high 

level of endemicity of TB in Nigeria. The high 

incidence of TB could also be due to the relatively 

low period of follow-up among the exposed. It has 

been documented that the incidence of TB is usually 

high in the first few years following commencement 

of ART [24,27]. The incidence of TB in this study 

was much lower compared to the incidence of 2.3 

cases of TB per 100 person-years reported among a 

similar group of patients in South Africa [28]. 

  

The incidence of TB among HIV patients on ART 

who had not received the IPT was also high for the 

population who are already on ART. The TB 

incidence in our study may not be unrelated to the 

endemicity of TB in the population. The TB 

incidence in our study was similar to the incidence 

of 17.43 per 1000 person-year reported in Kano, 

Nigeria, among HIV patients [24]. The similarity 

between the TB incidence reported in our study and 

that reported in Kano, Nigeria could be due to the 

similarity in the hospital settings. Both hospitals 

were referral centres and thus had a greater 

likelihood of receiving more HIV patients compared 

to other hospitals. However, the TB incidence 

reported in our study was much higher than that 

reported in Jos, Nigeria [27]. 

  

The six-month course of isoniazid independently 

lowers the incidence of TB by 36% among HIV 

patients on ART. The lowering of incidence of TB 

by INH in this study is comparable to findings in a 

double-blind placebo-controlled study in South 

Africa among HIV patients on ART which reported 

a 37% reduction in the incidence of tuberculosis [26]. 

The rate of developing tuberculosis among the 

exposed compared to the unexposed was not 

significantly lower. Our study population were 
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patients who were already on ART. Being on ART 

substantially reduce the risk of TB among HIV 

patients. The lack of statistical significance in the rate 

of development of TB in both groups could have 

been related to the time of observation. The period 

of observation was much lower for those who had 

received INH prophylaxis compared to those who 

had not. However, the result could also indicate that 

6-month isoniazid may not confer any additional 

protection against TB on HIV patients who had been 

on ART with possible viral suppression, considering 

high proportion of patients with good adherence 

among those who received IPT. 

  

The lack of additional protection observed supports 

the growing debate that probably a 6-month course 

of isoniazid may not be the best offer for patients 

who are already on ART, compared with those yet 

to commence ART in areas with high TB 

endemicity. It has been poised that a 36-month 

course of isoniazid preventive treatment offers more 

benefit to HIV patients in TB endemic settings than 

a 6-months course [19,29]. Among HIV patients 

who are yet to commence ART (pre-ART), the 

benefit of IPT in reducing the incidence of TB is 

unequivocal but among those who are already on 

ART, there has been varying results [30]. Some 

authors did not differentiate between these two 

distinct populations in their report so the result 

reported may have been clouded by effect observed 

in one group. Recently, WHO updated its 

recommendation on IPT, recommending the use of 

a 36-months course of IPT among HIV patients in 

resource-poor high endemicity settings [20]. The 

study setting in our case has of high TB endemicity 

and is resource-constrained hence may need to adopt 

the new recommendation. 

  

Patients who were in an advanced stage of HIV at 

baseline and those who had poor adherence to their 

antiretroviral treatment were at greatest risk of 

developing TB. The relationship between advanced 

HIV disease and the development of TB is probably 

due to severe immunosuppression associated with 

the advance HIV infection. Tuberculosis infection is 

also one of the opportunistic infections observed at 

this stage of HIV infection. On the other hand, the 

relationship of TB with poor adherence ART is 

probably due to the loss of the protective effect the 

ART. Poor adherence often leads to treatment 

failure leading to the inability of the ART to fully 

suppress the virus, and one of the manifestations of 

opportunistic infections is TB. The relationship 

between TB, advanced HIV and poor adherence to 

ART are in keeping with other studies [26,31,32]. 

Patients with advanced HIV disease at baseline and 

those with poor adherence to ART should be 

identified early and ensure they are placed on IPT to 

protect them from developing active TB. 

  

We recommend that HIV program managers should 

optimise the patients’ adherence to ART, and efforts 

should be made to quickly identify and respond to 

those that are having adherence challenges to low 

their risk of developing TB. The current guideline of 

test and treat should be strengthened to avoid 

deterioration of the patient WHO clinical stage. 

Those identified at an advanced stage of the disease 

should be specifically targeted for intervention to low 

their risk of developing TB. The Federal Ministry of 

Health, National AIDS Control Agency and 

National TB and Leprosy Control Program should 

consider reviewing the recommendation on the 6 

months to of IPT to 36 months for Nigeria. 

  

Our study is not without its limitations. The 

evidence was largely in the patient’s folders. Those 

who received IPT for less than six months were 

classified as unexposed. The amount of isoniazid 

received could have affected the difference between 

the exposed and unexposed. The diagnosis of 

tuberculosis was made prior to the commencement 

of the study and selection of participants into the 

study was based on the documentation in the 

medical records. This could have resulted into 

underreporting the incidence of tuberculosis due to 

poor or incomplete documentation, missing records. 

Relying on TB diagnosis of others, some of which 

might have been clinically diagnosed, might also 

have shown different incidence compared to the gold 

standard of having a confirmatory diagnosis of TB. 

To minimise this, the study team visited the 

Tuberculosis Treatment Unit and reconciled their 

data with what we found at the HIV clinic. 

  

  

Conclusion 

 

The incidence rate of TB among HIV patients who 

had received IPT was 10.6 per 1000-person-year of 

observation, while that among HIV patients who 

had not received isoniazid preventive treatment the 

incidence was 16.6 per 1000-person-year of 

observation. The risk of developing tuberculosis was 
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found not to be significantly lower among those who 

had received isoniazid preventive treatment 

compared to those who had not and that the 

development of TB was predicted by advanced HIV 

and poor adherence to ART. 
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Table 1: Socio-demographic characteristics of study 

participants  on ART, Abakaliki Nigeria, 2010-2016 

Variable Exposed 

n=324 

(%) 

Unexposed 

n=337 (%) 

p-

value^ 

Age group (years)       

   15 – 34 101 (31.2) 137 (40.7) 0.01 

   ≥ 35 223 (68.8) 200 (59.3)   

Mean age ± SD 39.8 ± 9.6 37.2 ± 9.3 <0.01* 

Sex       

   Male 129 (39.8) 114 (33.8) 0.11 

   Female 195 (60.2) 223 (66.2)   

Education       

   Primary 

education or less 
145 (44.8) 133 (39.5) 

0.17 

   Secondary 

education or more 
179 (55.2) 204 (60.5) 

  

Occupation Status       

   Employed 169 (52.2) 148 (43.9) 0.03 

   Unemployed 155 (47.8) 189 (56.1)   

Marital status       

   Married 210 (64.8) 191 (56.7) 0.03 

   Not in a union# 114 (53.2) 146 (43.3)   

Place of Residence       

   Within Abakaliki 179 (55.2) 173 (51.3) 0.31 

    Outside 

Abakaliki 

145 (44.8) 164 (48.7)   

* value based on Student t test statistics (difference of two 

means)   #combined single, divorced, separated; ^values were 

based on Chi Square statistics; 



11 |Page number not for citation purposes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Baseline clinical characteristics of the study participants on 

ART, Abakaliki Nigeria, 2010 - 2016 

Variable Exposed 

n =324 (%) 

Unexposed 

n =337 (%) 

p-value** 

WHO stage       

    1&2 305 (94.1) 309 (91.3) 0.22 

   3&4 19 (5.9) 28 (8.3)   

ART 

regimen 

      

   First Line 296 (91.4) 319 (94.7) 0.10 

   Second line 28 (8.6) 18 (5.3)   

BMI*       

   <18 kg/m2 34 (10.5) 40 (12.5) 0.57 

   =>18kg/m2 289 (89.5) 295 (87.5)   

Functional 

status* 

      

   Working 281 (86.7) 285 (84.9) 0.48 

   Not 

working 

43 (13.3) 51 (15.1)   

CD4 count*       

   <=200 

cells/ml 

127 (38.0) 154 (45.7) 0.06 

   > 201 

cells/ml 

197 (62.0) 177 (54.3)   

Disclosure 

status 

      

   Disclosed 278 (85.8) 262 (77.7) 0.01 

   Did not 

disclosure 

46 (14.2) 73 (22.3)   

Disclosed to       

      Family 

member 

137 (42.3) 158 (46.9) 0.23 

      Spouse 153 (47.2) 97 (28.8) <0.01 

      Others^ 8 (2.5) 13 (3.9) 0.35 

Study 

endpoint 
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   Completed 

follow up 

308 (95.1) 272 (80.7) <0.01 

   Had TB 4 (1.2) 16 (4.7)   

   Lost to 

follow up 

9 (2.8) 47 (14.0)   

   Died 0 (0) 2 (0.6)   

   Transferred 

out 

3 (0.9) 0 (0)   

*These variables had some missing fields, the valid total was used as 

denominators **the values were based on Chi squared statistics 

^Others (friends / spiritual leader) 

  

 

 

Table 3: Incidence of tuberculosis among the exposed and unexposed patients 

  Tuberculosis 

(Yes) 

Tuberculosis 

(No) 

PY IR (per 

1000PY) 

IR ratio 

Exposed to 

INH 

4 320 378.4 10.6 0.64 (0.15-

1.97) 

Unexposed 

to INH 

16 321 964.2 16.6   

PY= Person year of observation    INH=Isoniazid   IR= Incidence Rate 

  

 

 

 

Table 4: Hazard ratio of possible predictors for developing 

tuberculosis 

Potential predictor aHR 95% 

CI 

p-

value 

WHO stage (stage 3&4/ stage 

1&2) 
4.8 

1.8 -

12.9 
0.002 

Exposure status 

(unexposed/exposed) 
1.9 

0.6 – 

5.9 
0.254 

ART adherence (poor/good) 
3.5 

1.1 – 

11.2 
0.032 

Occupation 

(unemployed/employed) 
1.6 

0.6 – 

3.9 
0.339 

Marital status (not in a 

union/married) 
1.2 

0.5 – 

3.0 
0.652 

aHR= adjusted hazard ratio      CI = confidence interval 
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Figure 1: Incidence of TB across the different levels of IPT exposure 
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Figure 2: Kaplan-Meier survival estimates for exposed and unexposed participants 
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