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Background: Treating latent tuberculosis (TB) infection with Isoniazid (INH) among 
human immune virus (HIV) infected patients reduces active TB occurrence and death by 
62% and 26%, respectively. Even though other studies show aforementioned evidence, TB 
incidence and its associated factors among HIV-infected individuals who were on INH and 
never on INH is not well studied in northwest Ethiopia. Therefore, this study tried to assess 
the effect of INH prophylaxis in TB prevention and associated factors among HIV-infected 
individuals.
Methods: Data were extracted from charts of HIV-infected clients who completed INH 
(193) and were never on INH (198) after a simple random sampling selection was done 
among newly diagnosed patients on follow-up from 2008 to 2015. After data were collected, 
it was entered into Epi info version 7 and exported to SPSS version 22 for analysis. Cox 
regression model was fitted and the hazard ratio was reported.
Results: In this study, the overall TB incidence rate among HIV patients was 3.5/100 per-
son-years (PY) [95% CI: 2.55, 4.82]. But it was 7.1/100 PY among patients who were never 
on INH and 0.35/100 PY among patients who completed INH. INH completed [adjusted 
hazard ratio (AHR) = 0.08, 95% CI: 0.02–0.37], on anti-retroviral therapy (ART) [AHR = 
0.02, 95% CI: 0.01–0.04], baseline World Health Organization (WHO) stage I  
Results: & II [AHR =0.22, 95% CI: 0.08–0.62] and baseline CD4 ≤ 350 [AHR=3.76, 95% 
CI: 1.39–10.18] were significantly associated with TB incidence.
Conclusion: Putting patients on INH for 6 months and ART were protective factors against 
TB. Therefore, health institutions are recommended to provide INH after ruling out active 
TB and contraindications for HIV-infected individuals.
Keywords: HIV, TB, incidence, isoniazid, prophylaxis, factors

Introduction
People living with HIV develop a variety of different opportunistic infections (OIs) 
in their life span. Tuberculosis is the most common life-threatening and leading 
cause of death accounting for approximately 25% of all causes of death among HIV 
patients.1,2

In 2018, among all TB cases, about 8.6% were HIV infected; TB/HIV co- 
infection was highest in African countries; more than 50% in the southern part of 
Africa.3 In Ethiopia, in 2014/15, among 96% of newly enrolled Pre-ART patients 
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screened for TB; 9.2% were identified with a TB co- 
infection.4 Moreover, the prevalence of Pulmonary TB 
among Pre-ART patients was 7.5% according to a study 
done in Gondar University Hospital.5

The risk of developing TB is 20–37 times more among 
HIV infected than non-HIV infected individuals.6 The annual 
and the lifetime risk of developing active TB in HIV infected 
and uninfected individuals is 10% respectively.7

The WHO as well as the Federal Ministry of Health of 
Ethiopia formulated and recommend using the three TB/ 
HIV integrated activities to decrease TB/HIV co-infection. 
These activities are integrating and use of TB/HIV ser-
vices delivery, use of “three I’s (Intensive TB case finding, 
Isoniazid preventive therapy (IPT) and Infection preven-
tion at health Institutions)” and minimize the incidence of 
HIV among TB patients.8

INH can prevent both reactivation of latent TB infec-
tion to active TB and reinfection with mycobacterium TB 
bacilli.9,10 A retrospective study in public health facilities 
in Addis Ababa identified that providing INH prophylaxis 
to HIV infected individuals prevented the occurrence of 
TB by 96% compared to those who did not take it.11

Although the WHO and the Joint United Nation 
Program recommend the use of INH prophylaxis at least 
for 6 months to prevent new TB incidence, the coverage 
remained very low according to global TB reports in 
Ethiopia. The IPT coverage was 5.4% among the overall 
enrolled patients in 2011, and it was more than two-fifth 
s (45%) in 2018 among newly enrolled patients. This low 
coverage is attributable to weak active TB screening, low 
INH access, fear of INH resistance, and toxicities.12–15

Before providing INH prophylaxis, every HIV-infected 
individual should be screened for active TB and contra-
indications should be excluded. This is because it is not 
advisable to give INH to HIV-infected individuals if 
patients have one of the symptoms (“Cough, fever, night 
sweats, weight loss symptoms”) unless TB is ruled out.8,16 

Researches had shown that using INH prophylaxis for HIV 
infected individuals did not increase the risk of developing 
drug resistance TB.17

One of the drawbacks of providing INH is its side 
effects. In a study done in Gondar town, side effects that 
led to poor INH adherence were “abdominal pain, vomit-
ing, skin rash, jaundice and numbness”.18

According to TB/HIV co-infection related studies, the 
most common risk factors that contributed to active TB 
incidence were INH prophylaxis, WHO clinical staging, 

CD4 count, Body Mass Index (BMI), functional status, 
hemoglobin level, cotrimoxazole prophylaxis.11,19–25

This study was aimed to assess the effect of INH 
prophylaxis in the prevention of TB incidence and its 
associated factors among HIV infected individuals. Since 
it was not well studied and INH implementation varies 
across different health institutions in northwest Ethiopia, 
this study will fill knowledge, practice/implementation, 
and research gaps in the area. Information obtained from 
this research will help policy makers, health managers, 
health care workers and other stakeholders. In addition, it 
will provide additional sources of information for inter-
ested researchers to further investigate TB/HIV co- 
infection and the effectiveness of INH prophylaxis against 
TB prevention among HIV infected patients.

Methods
Study Area and Design
A retrospective cohort study was conducted in Gondar and 
Azezo health centers in Gondar town. Gondar is located 
northwest of Ethiopia. It is 180 km from the capital city of 
the Amhara region, Bahir Dar and also 748 km from Addis 
Ababa the capital city of Ethiopia.

According to the Ethiopian population projection cen-
sus of 2015, the total population in Gondar administrative 
town was 323,900.26

In Gondar town, there are eight health centers, one 
referral hospital and 14 health posts.27

The town has also one private general hospital, 14 specia-
lized clinics, 18 medium clinics, 9 first level clinics, 1 basic 
laboratory, 1 international laboratory and 23 pharmacies.27

Each health center is expected to serve 40,958 of the 
population. TB screening and treatment is given in all 8 
health centers, in the referral hospital and in 12 private 
clinics. TB/HIV services are given in 20 health institu-
tions. TB and HIV/AIDS services including screening and 
treatment of opportunistic infection, prevention of mother 
to child transmission (PMTCT), provision of INH, 
Cotrimoxazole, ART, anti-TB drugs, care and support for 
HIV-infected individuals are the major activities for both 
the health centers. Gondar and Azezo health centers pro-
vide health care services for more than 2000 and 754 HIV 
infected individuals respectively.27

Study Participants
HIV infected adults (≥18 years) who completed INH (took 
INH for 6 months) and who never took the prophylaxis 
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from September 11, 2008 to March 8, 2015 in both Gondar 
and Azezo Health Centers were included in the study. 
These individuals were either on pre-ART or ART. All 
HIV infected adults who took INH prophylaxis partially, 
charts with incomplete data and individuals on anti-TB 
treatment at the beginning of the study were excluded.

Sample Size Estimation and Sampling 
Procedures
The minimum sample size, 391, was estimated for TB 
incidence using single population proportion formula (con-
sidering HIV infected patients as a single population group 
as compared to the non-HIV infected population) based on 
the study in Arba Minch using the following assumption: 
level of significance (α) = 5%, confidence level = 95%, 
a margin of error = 4%, incidence proportion of TB = 
18%, and 10% attrition rate. Sample size calculation for 
factors was estimated using Epi info version 7 by taking 
three factors, INH status, sex, and educational status, with 
the effect size of 0.313, 0.299, and 0.425 respectively with 
power = 80%. The sample sizes using the three factors 
taken from the Arbaminch study22 were (INH = 147, sex = 
151, and education = 289). The largest sample size 
obtained using the single population proportion formula 
(391) was taken as the sample size of this study. Among 
the 8 health centers in the town, the two health centers 
were selected since they were the only health centers that 
started HIV/AIDS care and treatment services between 
September 11, 2008, and March 8, 2015. In the beginning, 
they were checked for the presence of an adequate sample. 
Then, patients were stratified into two categories based on 
their INH status; INH completed and never on INH then 
a sample of patients were selected using simple random 
sampling (lottery method) from newly and previously 
enrolled patients from each stratum resulting in 193 INH 
completed and 198 never on INH patients.

After identifying patients who completed INH starting 
from September 11, 2008, to March 8, 2015, each indivi-
dual was followed till either active TB diagnosis (bacter-
iological or clinical decision) or is censored.

Never on INH individuals were either newly (diag-
nosed between September 11, 2008 and March 8, 2015) 
or previously diagnosed (diagnosed before September 11, 
2008) HIV infected patients for whom the date of entry 
was the date of entry into HIV care then followed till 
either TB diagnosis or censored.

Operational Definitions
Tuberculosis: Is diagnosed using bacteriological confirma-
tion (smear microscopy) or clinical decision.

Clinical TB diagnosis: Is diagnosed when it did not 
fulfill bacteriological diagnosis (positive smear micro-
scopy) ie diagnosed by clinicians based on either chest 
x-ray abnormality, histology suggestion (FNAC, biopsy) 
and failed to improve from repeated broad spectrum anti-
biotics with clinical suggestive of TB (not using anti-TB).

TB incidence: Occurrence of new TB cases during fol-
low up time period

Separated: Couples who are officially married and liv-
ing at different places.

INH prophylaxis completed: either Pre-ART or ART 
individuals taking INH prophylaxis for 6 months to ster-
ilize latent TB infection.

Adherence: Good: ≥95% or ≤3 doses missed per 
month.

Fair: (85–94)% or 4–8 doses missed per month.
Poor: <85% or ≥9 doses missed per month.8

Functional status: Working: Able to perform usual 
work in and out of the house.

Ambulatory: Able to perform activities for daily living.
Bedridden: Unable to perform activities for daily living.8

Data Collection Instruments and 
Procedures
A well structured English version checklist was prepared 
containing Sociodemographic, clinical, immunological, 
therapeutic and behavioral factors and it was used to collect 
data in the charts from June 18 to June 30, 2018 in both ART 
clinics. The checklist was developed by reviewing related 
literatures. Charts were extracted by data clerks and the data 
were collected by the principal investigator.

Data Quality Measures
Data qualities were ensured using a well structured check-
list. After selecting chart extractors (data clerks) short 
training was given on how to select charts randomly for 
the two groups.

A preliminary review (5%) was done in University of 
Gondar Referral Hospital to check whether the checklist 
included adequate information or not.

Data Management and Analysis
After the data were collected, the investigators checked 
their completeness manually. Then they were entered into 
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Epi info version 7 and exported to SPSS version 22 for 
analysis. Before the actual data analysis, data were 
checked for errors, outlying observations, inconsistencies, 
and missing observations.

Variables with continuous data were explored for their 
normality via histogram and Shapiro–Wilk statistics and 
none of the variables were normally distributed. 
Descriptive statistics were used to report the frequency, 
prevalence, median and interquartile range of the variables.

The life table was used to estimate the risk of TB 
occurrence among INH completed and never on INH 
individuals at different time intervals, and the Kaplan 
Meier estimate was used to compare the survival 
experience of the two groups. The Cox regression 
model was used to identify the independent variables 
that were associated with the time to TB incidence. 
Bivariable Cox regression analysis was done first for 
each variable then variables with P-value ≤0.2 in the 
bivariable were taken into the multivariable analysis to 
control the effect of confounders. Variables in the mul-
tivariable analysis were considered as significant at 
P<0.05 and adjusted hazard ratios with 95% confidence 
level were reported to show the strength of the 
association.

The Schonfeld and Cox-Snell residual tests were used 
to check proportional hazard assumptions and goodness of 
fit of the model; the assumptions were satisfied.

Results
Baseline Sociodemographic 
Characteristics
About 450 charts were extracted from both health centers 
(Figure 1). Of the 391 HIV infected individuals included in 
the study, 193 completed INH and 198 never took INH.

The median age of the study participants was 32 [Inter 
quartile range (IQR): 27–40] years. The majority, 276 
(70.6%) of study participants were females; and 337 
(86.1%) were urban dwellers. Ninety-seven (24.8%) 
study participants were housewives, 89 (22.8%) were 
daily laborers and 39.9% were illiterates (Table 1).

Baseline Clinical Characteristics of Study 
Participants
The vast majority, 336 (85.9%) of the study participants 
were on ART and 158 (40.4%) were stage III patients. The 
median follow-up time of study participants was 3.001 
years (IQR: 2.998–3.001) with minimum and maximum 

Figure 1 Sample size and sampling procedure (included and excluded participants of both health centers) in northwest Ethiopia from September 11, 2008 to March, 2015.
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value of 0.01 and 3.001 years respectively while the med-
ian follow up time for INH completed individuals and 
those who did not take is similar (3.001). The median 
time of study participants since HIV diagnosis was 3.6 
(IQR: 3.001–6.489) years. Of all study participants, 312 
(79.8%) had working functional status. The median base-
line CD4 count was 212 (IQR: 117–359) cells/μL. Among 
INH completed individuals 89.1% were on ART and 
86.5% were on cotrimoxazole preventive therapy (CPT) 
(Table 2).

Incidence of TB Among HIV Infected 
Individuals
The overall incidence rate of TB among 391 study parti-
cipants was 38 (3.5/100 PY) [95% CI: 2.55, 4.82] whereas, 
it was 0.35/100 PY (INH completed) and 7.1/100 PY 
(never on INH) individuals. Most TB incidences occurred 

within the first year of follow-up time, in particular within 
the first 6 months.

According to results from Kaplan Meier and log rank 
tests, there was a significant difference in acquiring TB 
during the follow-up period between INH completed and 
never on INH groups (P-value <0.001). The estimated 
average TB free time among INH completed individuals 
was 2.99 years and 2.56 years among never on INH 
individuals (Figure 2).

TB Incidence and Factors Among HIV 
Infected Individuals
Sociodemographic and Behavioral Factors
TB incidence rate increased as the age of the study parti-
cipants increased. TB was 29 (7.4%) among urban dwell-
ers while it was 9 (2.3%) among rural dwellers. However, 
the incidence in rural areas among individuals who never 

Table 1 Baseline Socio Demographic Characteristics with INH Status of Study Participants in Northwest Ethiopia from September 11, 
2008 to March, 2015, N = 391

Variables Sub Category INH (%) Never on INH (%)

Age 18–29 72(37.3) 73(36.9)

30–39 78(40.4) 70(35.4)

40–49 32(16.6) 31(15.7)
≥50 11(5.7) 24(12.1)

Sex Male 58(30.1) 57(28.8)
Female 135(69.9) 141(71.2)

Residence Rural 19(9.8) 35(17.7)

Urban 174(90.2) 163(82.3)

Marital status Married & Sepa 97(50.3) 98(49.5)

Single 33(17.1) 27(13.6)

Widowed 23(11.9) 23(11.9)
Divorced 40(20.7) 50(25.3)

Educational st. Illiterate 74(38.3) 82(41.4)
Primary (1–8) grade 49(25.4) 58(29.3)

Secondary (9–10) 59(30.6) 43(21.7)

Tertiary& above (11 and above) 11(5.7) 15(7.6)

Occupational. Gov & NGOs 14(7.3) 17(8.6)

Self em. and Mer. 34(17.6) 51(25.8)
Farmer 14(7.3) 25(12.6)

House wife 48(24.9) 49(24.7)

Jobless & Daily 83(43.0) 56(28.3)

Religion Orthodox 177(91.7) 187(94.4)

Protestant 1(0.5) 7(3.5)
Muslim 15(7.8) 4(2.0)

Abbreviations: Gov, government; NGOs, no governmental organization; sepa, separated; mer, merchant; INH, isoniazid.
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took INH was 9 (25.7%) as opposed to 27 (16.6%) urban 
dwellers (Table 3). TB incidence rate among farmers was 
8.47/100 PY [95% CI: 4.24, 16.94] and smokers had 
a nearly similar TB incidence rate (3.56/100 PY) as com-
pared to nonsmokers (3.50/100 PY). Alcohol drinkers had 
a TB incident rate of 2.49/100 PY while non-drinkers had 
3.97/100 PY.

Clinical and Immunological (Laboratory) Factors for 
Active TB Incidence
Out of the total study participants, 15 (19%) individuals 
with ambulatory and bedridden functional status had TB. 
However, it was 23 (7.4%) in those with working 

functional status. Twenty eight (82.4%) of Pre-ART parti-
cipants who did not take INH developed TB (Table 4).

TB incidence rate among individuals who never took 
INH was higher 7.1/100 PY [95% CI: 5.12, 9.84] as 
compared to the INH completed, 0.35/100 PY. 
Individuals who started INH before ART had higher TB 
incidence rate 1.03/100 PY [95% CI: 0.26, 4.14] than 
those who started after ART with IR of 0/100 PY. TB 
incidence rate among individuals who were treated for 
TB previously was 4.94/100 PY and those individuals 
who were not treated for TB was 3.32/100 PY. As duration 
of HIV diagnosis increased, TB incidence decreased. TB 
incidence rate was higher 0.86/100 PY among individuals 

Table 2 Baseline Clinical and Immunological Characteristics with INH Status of Study Participants in Northwest Ethiopia from 
September 11, 2008 to March, 2015, N = 391

Clinical Variables Sub Category INH (%) Never on INH (%)

WHO stage Stage I 63(32.6) 58(29.3)

Stage II 45(23.3) 49(24.7)

Stage III 80(41.5) 78(39.4)
Stage IV 5(2.6) 13(6.6)

Previous TB rx. Yes 23(11.9) 22(11.1)
No 170(88.1) 176(88.9)

B. functional stat. Working 155(80.3) 157(79.3)
Ambula.&B 38(19.7) 41(20.7)

Baseline BMI <18.5 kg/m
2 64(33.2) 87(43.9)

≥18.5 kg/m
2 129(66.8) 111(56.1)

Baseline Hgb. <10 mg/dl 5(2.6) 9(4.5)

10–12 mg/dl 26(13.5) 43(21.7)

>12 mg/dl 162(83.9) 146(73.7)

Baseline CD4 ≤100 cells/μL 35(18.1) 46(23.2)

101–200 cells/μL 49(25.4) 57(28.8)
201–350 cells/μL 50(25.9) 47(23.7)

>350 cells/μL 59(30.6) 48(24.2)

CD4 at ART initiat. ≤100 cells/μL 35(20.3) 37(22.6)

101–200 cells/μL 68(39.5) 61(37.2)

201–350 cells/μL 51(29.7) 39(23.8)
>350 cells/μL 18(10.5) 27(16.5)

ART status On ART 172(89.1) 164(82.8)

On Pre-ART 21(10.9) 34(17.2)

Past OIs than TB Yes 80(41.5) 96(48.5)

No 113(58.5) 102(51.5)

CPT initiation Yes 167(86.5) 169(85.4)

No 26(13.5) 29(14.6)

Abbreviations: ART initiat, ART initiation; previous TB rx, previous TB treatment history; functional stat, functional status.
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with good ART adherence and TB case was zero with fair 
and poor ART adherence. Interestingly, the incidence rate 
among individuals with no INH or ART was 86.96/100 PY 
(Table 5 and Figure 3).

Cox Regression Survival Analysis
In bivariable analysis, sex, INH status, ART status, base-
line WHO stage, baseline BMI, baseline functional status 
and duration of HIV diagnosis were significantly asso-
ciated with TB incidence.

In multivariable analysis, INH, ART status, WHO stage 
and baseline CD4 were significantly associated with TB 
incidence. Individuals who completed INH were protected 
from TB as compared to individuals who were never on 
INH [AHR = 0.08, 95% CI: 0.02, 0.37]. On ART indivi-
duals were at lower risk of developing TB as compared to 
pre-ART individuals [AHR = 0.02, 95% CI: 0.01, 0.04]. 
Stage I and II individuals were at lower risk of developing 
TB than stage III and IV individuals [AHR = 0.22, 95% 
CI: 0.08, 0.62]. The hazard of developing TB among 
patients with baseline CD4 count ≤ 350 was significantly 
higher than those with CD4 > 350 [AHR = 3.76, 95% CI: 
1.39, 10.18] (Table 5).

Discussion
In this study, we determined the incidence of tuberculosis 
and associated factors among HIV patients who completed 
INH therapy and those who never took INH. The overall 
incidence was 3.5/100 PY; factors independently asso-
ciated with it were INH, ART status, WHO stage, and 
baseline CD4.

Figure 2 Survival function curve both for INH completed and never on INH groups 
in northwest Ethiopia from September 11, 2008 to March, 2015.

Table 3 Socio Demographic and Behavioral Factors with 
Corresponding INH Status and Cumulative TB Incidence in HIV 
Infected Individuals in Northwest Ethiopia from September 11, 
2008 to March 8, 2015, N = 391

Socio Demo INH Completed Never on INH

TB (%) Total TB (%) Total

Age

18–29 0(0.0) 72.0 11(15.1) 73.0

30–39 2(2.6) 78.0 12(17.1) 70.0

40–49 0(0.0) 32.0 7(22.6) 31.0
≥50 0(0.0) 11.0 6(25.0) 24.0

Sex

Male 1(1.7) 58.0 17(29.8) 57.0

Female 1(0.7) 135 19(13.5) 141.0

Residence

Rural 0(0.0) 19.0 9(25.7) 35.0

Urban 2(1.1) 174 27(16.6) 163

Marital stat.

Married & Se. 2(2.1) 97.0 14(14.3) 98.0

Single 0(0.0) 33.0 9(33.3) 27.0

Widowed 0(0.0) 23.0 6(26.1) 23.0
Divorced 0(0.0) 40.0 7(14.0) 50.0

Education

Illiterate 1(1.4) 75.0 12(14.6) 94.0

Primary 1(2.0) 50.0 8(13.8) 66.0
Secondary 0(0.0) 59.0 14(32.6) 57.0

Tertiary &ab 0(0.0) 11.0 2(13.3) 17.0

Occupation

Gov & NGOs 0(0.0) 14.0 6(35.3) 17.0
Self e.  & m 2(5.9) 34.0 11(21.6)
51.0

Farmer 0(0.0)
14.0 8 (32.0) 25.0
House wife 0(0.0) 48.0 5(10.2) 49.0

Jobless & Da. 0(0.0) 48.0 6(10.7) 56.0

Religion

Orthodox 2(1.1) 177 33(17.6) 187
Protestant 0(0.0) 1.00 1(14.3) 7.00

Muslim 0(0.0) 15.0 2(50.0) 4.00

Cigarette sm.

Yes 1(6.3) 16.0 2(14.3) 14.00
No 1(0.6) 177 34(18.5) 184

Alcohol drink

Yes 1(1.4) 69.0 1(0.8) 124

No 7(14.9) 47.0 29(19.2) 151

(Continued)
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Overall TB incidence was relatively lower as compared 
to findings in other studies.

The TB incidence rate increased as the age of the study 
participants increased which was in line with the studies 
done in SNNPR, Cambodia and Iran in which the incidence 
rate of TB increased as age increased.23,28,29 This would be 
due to the decline in immune status as age increased, age 
related comorbidities and poor standard of living conditions.

Individuals who lived in rural areas (6.6 PY) had two 
times the TB incidence rate of urban dwellers (3.03 PY). 
This finding was in line with a study done in South Africa 
and in contrast to a study done in the Amhara region in 
which TB burden was higher among urban dwellers.24,25 

This discrepancy might be due to the immune status of 
study participants, living environment, and standard of 
living conditions.

In our study, smokers had nearly similar TB incidence 
rate (3.56/100 PY) as compared to non smokers (3.50/100 
PY). This finding was against to studies done in Amhara 
region, Jimma and Mettu Karl hospital, Addis Ababa and 
Cambodia in which smokers were at higher risk of 
TB.19,23,24,30 This might be due to differences in the 
amount of cigarettes smoked/individual/day, duration of 
smoking, ART status, living standards and immune 
status.

About 78% of study participants with baseline WHO 
stage I and II were protected from developing TB as 
compared stage III and IV. This was comparable with 
studies done in Addis Ababa and JUSH that showed 
stage III and IV individuals were at a higher risk of 
developing active TB.19,20 This might be due to the pre-
sence of the better immunity among stage I and II indivi-
duals that prevent mycobacterium TB infection and 
reactivation of latent TB infection into active TB.

Individuals with baseline CD4 count ≤ 350 were 
3.76 times at higher risk of TB as compared to those 

Table 4 Clinical and Immunological Factors with INH Status and 
Cumulative TB Incidence in HIV Infected Individuals in 
Northwest Ethiopia, September 11, 2008 to March, 2015, N = 
391

Clinical Variables INH Completed Never on INH

TB (%) Total TB (%) Total

WHO stage

Stage I 1(1.6) 63.0 2(3.4) 58.0

Stage II 0(0.0) 45.0 2(4.1) 47.0

Stage III 1(1.2) 74.0 23(29.5) 78.0
Stage IV 0(0.0) 5.00 9(69.2) 13.0

Previous TB rx

Yes 0(0.0) 23.0 6(27.3) 22.0

No 2(1.2) 170 30(17.0) 176

B. functional sta.

Working 2(1.3) 155 21(13.4) 157

Ambulatory & Bed. 0(0.0) 38.0 15(36.6) 41.0

Baseline BMI

<18.5 kg/m2 1(1.6) 64.0 22(25.3) 87.0

≥18.5 kg/m2 1(0.8) 129 14(12.6) 111

Baseline Hgb.

<10 mg/dl 0(0.0) 5.00 1(11.1) 9.00
10–12 mg/dl 0(0.0) 26.0 21(25.6) 53.0

>12 mg/dl 2(1.2) 162 24(16.4) 146

Baseline CD4

≤100 cells/μL 0(0.0) 35.0 14(30.4) 56.0
101–200 cells/μL 0(0.0) 49.0 6(10.5) 57.0

201–350 cells/μL 0(0.0) 50.0 11(23.4) 47.0

>350 cells/μL 2(3.4) 59.0 5(10.4) 48.0

CD4 at ART in.

≤100 cells/μL 0(0.0) 35.0 3(8.1) 37.0

101–200 cells/μL 0(0.0) 68.0 1(1.6) 61.0

201–350 cells/μL 0(0.0) 51.0 2(5.1) 39.0
>350 cells/μL 0(0.0) 18.0 2(7.4) 27.0

ART status

On ART 0(0.0) 172 8(4.9) 164

On Pre-ART 2(9.5) 21.0 28(82.4) 34.0

Duration of ART

< 2 years 0(0.0) 27.0 6(18.8) 32.0

2–3 years 0(0.0) 18.0 1(0.8) 118

>3 years 0(0.0) 127 1(7.1) 14.0

Past OIs other than TB

Yes 0(0.0) 80.0 19(19.8) 96.0

(Continued)

Table 3 (Continued). 

Socio Demo INH Completed Never on INH

TB (%) Total TB (%) Total

Khat chewing

Yes 0(0.0) 14.0 3(25.0) 12.0

No 2(1.1) 179 33(17.7) 186

Abbreviations: Socio demo, socio demographic; Se., separated; Gov, governmen-
tal; NGOs, nongovernmental; self e & m, self employee & merchant; Da., daily 
laborer; ab, above; sm, smocking.
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with CD4>350. Comparable findings were obtained in 
studies done in Harrar which was 62% higher in those 
with CD4 ≤ 350; in the Amhara region, it was 1.71 
times at higher risk among those with CD4<200; in 
South Africa individuals with CD4 count <100 cells/ 
μL had 2.22 times higher risk compared to CD4 
>349.24,25,31 Although TB can occur at any CD4 
count, individuals with advanced WHO stage and severe 
immune suppression are at increased risk of conversion 
of latent TB infection to active TB; this might be the 
causes for these similarities.

The overall incidence rate of TB for the cohort was 
found to be 3.5/100 PY whereas the incidence of TB 
among INH completed individuals was 0.35/100 PY and 
7.1 in those who never took INH. These findings were 
nearly similar with studies done in SNNPR overall TB 
(2.6/100 PY), among INH (0.7/100 PY) and for those who 
did not take INH (6.1/100 PY); in another study done in 
public health facilities of Addis Ababa, overall TB was 
6.7/100 PY, INH group was 0.21/100 PY and among never 
on INH groups 7.18/100PY.11,28

INH completed individuals were 92% at lower risk of 
developing TB compared to those never on INH. In line 
with this study, INH completed individuals were 96%, 
85% and 68% at lower risk of developing TB according 
to studies conducted in public health facilities of Addis 
Ababa, SNNPR and Arba Minch Hospital 
respectively.11,22,28 This increased INH effectiveness 
might be due to synergistic effect with ART in the preven-
tion of TB, good INH adherence, being on CPT and better 
immune status.

On ART patients were 98% at lower risk of developing 
TB disease compared to the Pre-ART counterparts. In 
support of this study, a study in Jimma and Mettu Karl 
hospital, not on ART participants (pre-ART) were 3.1 

times more at higher risk compared to being on ART; the 
risk was also reduced by half in the study conducted in 
Harrar.30,31

There was no TB incident case among individuals who 
were on both INH and ART. Similarly, a study in South 
Africa showed TB incidence was reduced by 89% among 
these groups of people. Moreover, a study done in 
SNNPR, TB incidence was reduced only by 57% among 
these groups of individuals.25,28 This might be due to the 
synergistic effect of INH and ART, being on CPT, good 
INH adherence and good clinical care.

As the duration of HIV diagnosis increased, the inci-
dence rate of TB was decreased. In contrast to this finding, 
in Guangxi, China individuals with a long duration of HIV 
diagnosis were at higher risk of TB.32 This might be due to 
the inclusion of nearly half of the participants from INH 
completed, ART status, and having good medication 
adherence.

Strength and Limitations of This 
Study
It will be used as a baseline source of information for 
researchers who are interested to further investigate TB/ 
HIV co-infection and the effectiveness of INH against 
active TB incidence among different HIV infected indivi-
duals and health institutions.

Being a retrospective study, variables such as viral 
load, diabetes mellitus, and other chronic diseases were 
missed from the charts during data collection these vari-
ables were significantly associated with TB incidence in 
related studies. We were also unable to determine the 
amount of alcohol, cigarettes, and khat being consumed. 
Since we excluded partially treated individuals we might 
have resulted in an overestimation of INH efficacy despite 
their numbers being small, 25.

Conclusions and Recommendations
According to this study, INH status, Baseline CD4 count, 
baseline WHO stage and ART status were significantly 
associated with TB incidence. Provision of INH for 6 
months was significantly associated with a reduction of 
TB incidence. Individuals who were never on INH had 20 
times higher TB incidence rate (7.1/100 PY) than INH 
completed individuals (0.35/100 PY). Individuals who 
started INH before ART had higher TB incidence rate 
than those started after ART. Individuals who were both 
INH completed and on ART were 100% protected from 

Table 4 (Continued). 

Clinical Variables INH Completed Never on INH

TB (%) Total TB (%) Total

No 2(1.8) 113 17(16.7) 102

CPT initiation

Yes 0(0.0) 167 30(17.8) 169

No 2(7.7) 25.0 6(20.7) 29.0

Abbreviations: TB rx hx, tuberculosis treatment history; sta, status; BMI, body 
mass index; Hgb, hemoglobin; CPT, cotrimoxazole preventive therapy; OIs, oppor-
tunistic infections; μL, micro litters; mg/dl, milligram per deciliter.
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Table 5 Bi Variable and Multivariable Cox Hazard Regression Analysis for Socio Demographic, Clinical and Immunological Factors 
with TB Incidence Among HIV Infected Individuals in Northwest Ethiopia from September 11, 2008 to March, 2015, N = 391

Variables Outcome Status

TB (%) Total IR/100PY CHR (95% CI) AHR (95% CI)

Age

18–29 11(7.6) 145 2.67 0.41[0.15,1.11] 1.41[0.43,4.64]

30–39 14(9.5) 148 3.39 0.52[0.20,1.35] 1.83[0.66,5.09]
40–49 7(11.1) 63.0 4.08 0.62[0.21,1.80] 1.38[0.43,4.44]

≥50 6(17.1) 35.0 6.81 1 1

Sex

Male 18(15.7) 115 6.01 2.29[1.21,4.33]* 1.98[0.97,4.07]
Female 20(7.2) 276 2.55 1 1

Residence

Rural 9(16.7) 54.0 6.60 2.10[0.99,4.44] 1.02[0.38,2.70]

Urban 29(8.6) 337 3.06 1 1

INH status

Completed 2(1.0) 193 0.35 0.05[0.01,0.21]* 0.08[0.02,0.37]*

Never on INH 36(18.2) 198 7.10 1 1

ART status

On ART 8(2.4) 336 0.81 0.03[0.01,0.07]* 0.02[0.01,0.04]*

Pre-ART 30(54.5) 55.0 32.04 1 1

B. WHO stage

Stage I and II 5(2.3) 215 0.78 0.11[0.04,0.29]* 0.22[0.08,0.62]*
Stage III and IV 33(18.8) 176 7.42 1 1

B. Functional

Ambula. & Be. 15(19.0) 78.0 7.61 2.79[1.46,5.35]* 0.95[0.43,2.10]

Working 23(7.4) 312 2.59 1 1

Baseline BMI

<18.5 kg/m2 23(15.2) 151 5.79 2.56[1.34,4.91]* 1.90[0.24,15.21]

≥18.5 kg/m2 15(6.3) 238 2.18 1

BMI at start S.

<18.5 kg/m2 22(19) 116 7.52 3.53[1.86,6.73]* 0.73[0.36,1.48]
≥18.5 kg/m2 16(5.8) 275 2.02 1 1

Baseline CD4

≤350 cells/μL 31(10.9) 284 4.02 1.76[0.78,7.24] 3.76[1.39,10.18]*

>350 cells/μL 7(6.5) 107 2.24 1 1

Duration of HI.

<5 years 37(14.9) 249 5.60 22.8[3.12,165.9]* 1.82[0.16,20.75]

≥5 years 1(0.7) 142 0.24 1 1

Notes: *Statistically significant at P-value≤0.05 or one not included in CI, confidence interval; inf, infection; B. hemoglobin, baseline hemoglobin; B. functional status, 
baseline functional status; CHR, crude hazard ratio; AHR, adjusted hazard ratio; IR, incidence rate; PY, person years; ab, above; Dx, diagnosis; o & b, only and both; duration 
of HI, duration of HIV diagnosis, ART initi- initiation.
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new TB incidence. However, ART alone was more protec-
tive than INH alone. As individuals lived longer and being 
on ART for a long time, TB incidence was decreased. 
Therefore, it is recommended to strengthen the provision 
of INH prophylaxis to all individuals in all health institu-
tions with HIV/AIDS care and treatment centers after 
screening active TB and excluding contra indication.

Abbreviations
AIDS, acquired immune deficiency syndrome; ART, anti 
retro viral therapy; BMI, body mass index; CD4, cluster of 
différentiation; CPT, cotrimoxazole preventive therapy; 
HIV, human immune deficiency virus; HURH, Hawassa 
University Referral Hospital; INH, isoniazid; IPT, isonia-
zid preventive therapy; IQR, inter quartile range; IR, inci-
dence rate; JUSH, Jimma University Specialized Hospital; 
OIs, opportunistic infections; PMTCT, prevention of 
mother to child transmission; PY, person year; TB, tuber-
culosis; UOGRH, University of Gondar Referral Hospital; 
WHO, World Health Organization; CI, confidence 

interval; SNNPR, southern nations nationalities and peo-
ples region.
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Figure 3 TB Incidence rate with corresponding INH and or ART intervention status in northwest Ethiopia from September 11, 2008 to March, 2015.
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