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Abstract

Introduction: The interaction between tuberculosis and HIV infection is complex. These diseases present formidable
challenges alone and together as well as pose a major threat to the international community’s effort to achieve the
health-related United Nations MDG for these infections. However, studies to understand the perspective of
tuberculosis incidence among HIV infected people who enrolled in the chronic care units have been little in Ethiopia.
Objective: To determine incidence of tuberculosis and associated factors among chronic HIV care attendants.
Methods: A clinical-based retrospective cohort study was conducted from June to October 2012 in East Gojjam zone,
Northern Ethiopia. All adults aged > 15years and enrolled in the chronic care units were included in the study. Data
were retrieved by using a pre-tested and structured questionnaire; then entered and cleaned using EPI info version 3.5,
2008 statistical software. SPSS window version 16.0 was also employed for descriptive and logistics regression
analysis.

Results: From a total of 964 study subjects, 39 of 482(8.1%) from the pre-ART group and 21 of 482(4.4%) from the
ART group developed tuberculosis disease. Being widowed [AOR: 4.02; 95 % CI (1.22, 13.23)], low level hematocrit
[AOR: 12.36; 95% CI (4.75, 32.19)], unable to take Cotrimexazole prophylaxis therapy[AOR: 5.89; 95% CI (2.37;
14.66)], below 350 cells/ml CD4 count [AOR:7.7; 95% CI (2.37; 24.93)] from the pre-ART group and being widowed
[AOR: 6.68; 95 % CI (1.07; 41.66)], low level hematocrit [AOR: 5.93; 95% CI (1.45, 23.61)], unable to take
Cotrimexazole prophylaxis therapy[AOR: 0.071; 95% CI (0.021, 0.242)], below 350cells/ml CD4 count [AOR: 10.05;
95% CI (1.26, 80.14)] from the ART group were some of the factors that had significant association with the incidence
of tuberculosis.

Conclusions: In this study, the incidence of tuberculosis was high among pre-ART group than the ART group.
Functional status, marital status, baseline hematocrit, CD4count, Cotrimexazole prophylaxis therapy and WHO
clinical stage had association with the incidence of TB. Therefore, initiation of ART regardless of CD4 count, viral
load or using WHO clinical stage of HIV/AIDS plays a significant role in preventing the co-infection of tuberculosis.
Keywords: HIV, Tuberculosis, Incidence, pre-ART, ART

Introduction 10 million new cases each year. Ninety percent of
The interaction between tuberculosis (TB) and human infected persons never develop clinical disease TB
immunodeficiency virus (HIV) infection is complex (WHO 2011; WHO et al. 2011). At least one-third of
(Daniel et al. 2008). HIV infection weakens the HIV-infected persons worldwide are infected with
immune system and increases the likelihood of Mycobacterium tuberculosis, and 8% to 10% of them
reactivation, reinfection and progression of latent TB develop clinical disease every year (Soumya et al.
infection to active disease (Sheela et al. 2010; Reuben 2010). It results in 3 million deaths per year of which
et al. 2010). TB is the major opportunistic infection 0.5 million deaths occur among HIV-infected persons
(Ol) and leading cause of death among people with which accounted for almost 13% - 25% of global
HIV (Gysje et al. 2010). Each disease presents AIDS-related mortality (Linda-Gail and Robbin 2010;
formidable challenges alone and together (William et Stephen and Robbin 2011).

al. 2010) and their intricate linkage, poses a major Incidence of tuberculosis: The annual incidence of
threat tq the international community (Haileyesus et TB in Ethiopia is estimated to be 168 cases per
al. 2010; Tajeldin and Abdellah 2010). 100,000 population for smear positive tuberculosis,
Magnitude of Tuberculosis and HIV: Since the initial and 379 per 100,000 populations for all cases with
description of HIV as the causative agent of AIDS, over all prevalence of 643 per 100,000 populations.
more than 60 million people have been infected with The TB/HIV co-infection rate is 40-65% (Abera et al.
the virus, and more than 25 million people have died, 2009; Mekdes et al. 2011) but only 24% of HIV sero-
globally (Macro et al. 2009). Mycobacterium prevalence is reported from health facilities
tuberculosis infects 2 billion persons worldwide with implementing TB/HIV services (Aragie et al. 2012).
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Risk factors: Studies done in Tanzania, Toronto and
Uganda showed that health care delivery system,
attitude of the community, level of HIV infection, CD4
count, body mass index (marginally), marital status,
sex, age, occupation and ART are the major factors
that determine the incidence and mortality of HIV-
associated TB (Macro et al. 2009, David et al. 2007;
Richard et al. 2008). Priorities in addressing TB-HIV
co-infection include instituting the World Health
Organization (WHO)’s 3Is’ (Intensified TB case-
finding, Isoniazid preventive therapy and Infection
control) (Gysje et al. 2010), and Cotrimexazole
prophylaxis (Global TB HIV working group of the
stop TB partinership 2009).

Several studies those have contradicted results were
conducted in different countries on the incidence and
associated factors of TB among patients in chronic
HIV care units. In Ethiopia, although hospital-based
cross sectional studies have reported that most of
tuberculosis patients were co-infected with HIV, there
is limited study conducted at East Gojjam zone though
Amhara is the region most affected by HIV/AIDS
(CSA 2012).

Materials and Methods

Study setting and population: A clinical based
retrospective cohort study was carried out in East
Gojjam zone, Northwest Ethiopia among pre- ART
and ART clients enrolled between June 1, 2010 and
May 30, 2012. Two hospitals and 14 health centers of
the Zone were providing chronic HIV care services
forl2, 398 HIV infected people (East Gojjam zonal
Health Department 2011).

Participants and data collection: All HIV clients
those enrolled in the pre-ART and ART clinics of the
Zone were considered as source population. All clients
age greater than 15 who have been received chronic
HIV care and HAART in pre ART and ART clinics
within the stated duration were included in the study.

Sample size determination: Equation of two
populations with equal sample size for difference of
proportion was used to calculate the sample size.
Patients on pre-ART were taken as non-exposed
cohort and patients on ART were taken as exposed
cohort. Epi Info version 3.5 2008 was used to calculate
the required sample size for chart review. By taking
confidence level 95%, power of the study 80%,
expected frequency of disease in non-exposed group
(cohort of pre-ART) 11.1% and relative risk (RR) 0.33
of (Arba Minch hospital), design effect 2, non-
response rate10 %, total sample size was 964 with ratio
of exposed to non-exposed 1:1.

Six chronic HIV care units were selected by using
simple random sampling technique since all care units
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are homogeneous in their all over provision of care.
From the selected care units, charts of study subjects
retrieved in the clinics were obtained proportionally by
systematic random sampling procedure. For the
randomly chosen chart that did not fulfill the selection
criteria, the next chart was included in the sample. TB
status among the pre-ART and ART clients were
reviewed from records. The collected records were
assessed based on the required measurements and
variables of study.

Ethical clearance was obtained from the Ethical
Review Board of University of Gondar.
Communication was made with concerned bodies. To
keep confidentiality of any information provided
regarding the study subjects, data collection procedure
was anonymous.

Results

Socio demographic characteristics: A total of 964
client’s charts (482 from each group) were included in
the study. Among study subjects 197(40.9%) of pre-
ART and 191(39.5%) of ART were found within the
age range of 25-34 years. Four hundred thirty six
(90.5%) of pre-ART and 410 (85.1%) of ART care
attendants were followers of Orthodox Christian. Two
hundred five (42.5%) and 227 (47.1%) of the pre-ART
group and the ART group were married. Two hundred
eighty three (58.7%) in pre-ART group and
266(55.2%) in ART group were not able to read and
write (Table 1).

Clinical characteristics of study subjects: From the
total of 964 chronic HIV care followers, 335(69.5%)
of pre-ART and 251(52.1%) of ART had a functional
status of “working”. About 178(36.9%) of the pre-
ART and 219 (45.4%) of the ART followers were
WHO clinical stage 111 AIDS patients; 313(64.9%) of
the pre-ART and 273(56.6%) of the ART care
attendants had CD4 cells count <350cells/pl blood.
CPT had taken by 379 (78.6%) of the pre-ART and
358 (74.3%) of the ART care followers; and from
those, 339(87.3%) pre-ART clients started
Cotrimoxazole prophylaxis within six weeks of
knowing their sero-status. INH prophylaxis therapy
was used by 18(3.7%) of pre-ART and 10 (2.1%) of
ART care followers. Body mass index was evaluated
for 423(87.8%) of the pre- ART care attendants.

Incidence of Tuberculosis: The overall cumulative
incidence of tuberculosis was 6.2%, which was 8.1%
in the pre-ART and 4.4% in the ART care followers.
The highest incidence of TB was occur among females
both in the pre-ART, 33(10.3%) and ART 15 (4.9%)
groups. In both pre-ART and ART groups, clients with
15-44 years of age accounted the highest incidence of
TB, which were 37(8.7%) and 18 (6.1%) respectively.
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Table 1: Socio demographic characteristics of Pre ART and ART cohort in East Gojjam, Ethiopia, October 2012

Variable Category Number
Pre ART ART
Age category 15-44 423(87.8) 296(61.4)
45+ 59(12.2) 186(38.6)
Sex Male 161(33.4) 175(36.3)
Female 321(66.6) 307(63.7)
Educational status Not read and write 283(58.7) 266(55.2)
Primary 103(21.4) 126(26.1)
Secondary 61(12.7) 60(12.4)
Tertiary 35(7.3) 30(6.2)
Religion Orthodox 436(90.5) 410(85.1)
Muslim 34(7.1) 58(12)
Catholic 1(0.2) 12(2.5)
Protestant 11(2.3) 2(0.4)
Marital status Never married 117(24.3) 120(24.9)
Married 205(42.5) 227(47.1)
Widowed 108(22.4) 90(9.3)
Divorced 52(10.8) 45(9.3)
Occupation Civil servant 66(13.7) 82(17)
Farmer 178(36.9) 171(35.5)
House wife 66(13.7) 59(12.2)
Commercial sex worker 41(8.5) 47(9.8)
Merchant 71(14.7) 95(19.7)
Student 36(7.5) 24(5)
Others 24(5) 4(0.8)

It was utmost in individuals who were not able to read
and write which was 32(11.3%) in the pre-ART and
13(4.9%) in the ART care followers. Concerning
marital status, 19(17.6%) widowed from the Pre-ART
group and 9 (10%) from ART group shared the peak
burden of TB incidence.

Factors Associated with incidence of tuberculosis

The Pre-ART group: Incidence of tuberculosis had an
association with clients’ sex, educational status,
marital status, functional status, baseline hematocrit,
CD4 count, WHO clinical stage and Cotrimexazole
preventive therapy (CPT). Males were less likely
develop TB than females (AOR 0.312; 95% CI: 0.104,
0.939). Clients who were educated up to tertiary level
had lower risk to develop TB than those who could not
read and write (AOR 0.072; 95%ClI: 0.007- 0.712).
Widowed clients were 4 times more likely develop TB
than those who never married (AOR 4.02; 95%Cl:
1.222, 13.228). Bed ridden and ambulatory patients
were 32.9 times (AOR 32.39; 95% CI: 8.079, 129.8)
and 10.6 times (AOR 10.62; 95% CI: 3.756, 30) more
likely to develop TB than those clients who were
working respectively. Clients who had baseline
hematocrit< 30% were 12.3 times more likely to
develop TB than those had baseline hematocrit >30%
(AOR 12.366; 95% ClI: 4.75, 32.19). Clients with CD4
count <350 cells had 7.7 times greater risk for TB
disease than those with >350 cells CD4 count (AOR
7.7; 95% CI: 2.378, 24.933). Those who were not on
CPT had 5.89 times risk developing TB than those
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who were on therapy (AOR 5.896; 95% CI: 2.37,
14.664). Furthermore, those who were in WHO
clinical stage IV had 16.29 times the risk of developing
TB as compared to those who had WHO clinical stage
I-111 (AOR16.29; 95% CI:3.88, 68.412)(Table 2).

The HAART group: In the multivariate analysis
clients’ marital status, functional status, WHO clinical
stage, CD4 cells count, CPT, and base line hematocrit
had significant association with the incidence of TB
(Table 3). Widowed individuals on ART were 6.68
times more likely on risk to develop TB than those
who never married (AOR 6.688; 95%Cl: 1.07, 41.66).
Bed ridden patients on ART were 9.94 times more
likely on risk to develop TB than those who were
working (AOR 9.94; 95%Cl: 2.287, 43.194).
Individuals with baseline hematocrit of <30% had
5.928 times risk to acquire TB compared to those with
baseline hematocrit of >30% (AOR 5.928; 95%ClI:
1.488, 23.61). ART group with CD4 cells count less
than 350 were found to be 10.056 times more likely on
risk to develop TB than those with CD4 cells count >
350 (AOR 10.056; 95%Cl: 1.262, 80.147). Individuals
who were on WHO clinical stage 1V were 3.878 times
more likely to be co-infected compared to individuals
who were on WHO clinical stage of (I-11I) (AOR
3.878; 95%Cl: 1.235, 12.177 ). CPT reduced
incidence of TB by92.9% (AOR 0.071; 95% CI:
0.021, 0.242).
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Table 2: Factors associated with TB in the Pre-ART group of chronic HIV care units, East Gojjam, North West Ethiopia, October 2012

Variable Tuberculosis 95% ClI

Yes (%) No (%) COR AOR
Sex
Male 6(1.24) 155(32.16) 0.34(0.12, 0.87) 0.312(0.104, 0.939)
Female 33(6.85) 288(59.75) 1 1
Hematocrit
<30% 24(5) 119(24.7) 4.36(2.11, 9.06) 12.366(4.75, 32.19)
>30% 15(3.1) 324(67.2) 1 1
CPT
Yes 21(4.36) 358(74.27) 1 1
No 18(3.7) 85(17.6) 3.61(1.75, 7.43) 5.896(2.37, 14.664)
CD4 count
<350 cells/ 33(6.85) 280(58.1) 3.2(1.25,8.7) 7.7(2.378, 24.933)
>350cells/ 6(1.24) 163(33.8) 1 1
Educational Status
Not read and write 32(6.85) 251(52.1) 1 1
Primary 4(0.83) 99(20.5) 0.32(0.09, 0.97) 0.298(0.088, 1.01)
Secondary 2(0.42) 59(12.24) 0.27(0.04, 1.18) 0.248(0.049, 1.247)
Tertiary 1(0.21) 34(7.1) 0.23(0.01, 1.66) 0.072(0.007, 0.712)
Functional Status
Bed ridden 9(1.87) 34(7.1) 5.28(1.98, 13.9) 32.39(8.079, 129.8)
Ambulatory 14(2.9) 90(18.7) 3.1(1.37,7) 10.62(3.756, 30)
Working 16(3.3) 319(66.2) 1 1
Marital Status
Never married 7(1.45) 110(22.8) 1 1
Married 11(2.3) 194(40.25) 0.89(0.31, 2.63) 1.05(0.313, 3.494)
Widowed 19(3.94) 89(18.5) 3.35(1.26, 9.25) 4.02(1.222, 13.228)
Divorced 2(0.42) 50(10.4) 0.63(0.09, 3.48) 0.704(0.117, 4.247)
WHO Clinical Stage
Stage I,11, and 111 31 433 1
Stage IV 8 10 11.17(3.7, 33.57) 16.29(3.88, 68.412)

Statistical significance for AOR at less than 0.05

Table 3: Factors associated with TB in the ART group in chronic HIV care units of East Gojjam, North West Ethiopia, October 2012

Variable Tuberculosis 95% ClI
Yes (%) No (%) COR AOR
Age
15-44 years 18(3.7) 278(57.7) 3.95(1.08, 17.1) 2.589(0.592, 11.33)
45+ years 3(0.6) 183(38) 1 1
Marital Status
Never married 2(0.41) 118(24.5) 1 1
Married 7(1.45) 220(45.6) 1.88(0.35, 13.29) 2.507(0.4, 15.707)
Widowed 9(1.87) 81(16.8) 6.56(1.27, 45.18) 6.688(1.07, 41.66)
Divorced 3(0.62) 42(8.7) 4.21(0.55, 37.57) 4.55(0.518, 40.046)
Functional Status
Bed ridden 10(2.07) 76(15.8) 10.88(2.67,51.24) 9.94(2.287, 43.194)
Ambulatory 8(1.65) 137(28.4) 4.43(1.14, 23.35) 4.09(0.955, 17.585)
Working 3(0.62) 248(51.5) 1 1
Hematocrit
<30% 18(3.73) 267(55.4) 4.36(1.19, 18.87) 5.928(1.488, 23.61)
>30% 3(0.62) 194(40.2) 1 1
CPT
Yes 4(0.83) 354(73.4) 0.07(0.02, 0.23) 0.071(0.021, 0.242)
No 17(3.53) 107(22.1) 1 1
CD4 count
<350 cells/ 18(3.73) 253(52.5) 4.93(1.35, 21.35) 10.05(1.26, 80.14))
>350cells/ 3(0.62) 208(43.1) 1 1
Duration of TB incidence on ART
Within 6 months 15(3.11) 226(46.9) 2.59(0.55,16.77) 0.949(0.161, 5.565)
Within 6-12 months 4(0.83) 157(32.6) 0.99(0.15, 8) 0.338(0.08, 1.434)
After 1 year 2(0.41) 78(16.2) 1 1
WHO Clinical Stage
Stage I, I and Il 13(2.9) 424(88) 1 1
Stage IV 8(1.6) 37(7.5) 7.05(2.48, 19.72) 3.878(1.23, 12.177)
Statistical significant at p-value < 0.05
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Discussion

The overall cumulative incidence of TB was 6.2%,
which is in line with studies done in Kenya (6.2%)
(NACC and NASCOP 2012), Uganda (6.4%)(William
et al. 2011), but lower than the study conducted in
other Sub-Saharan African countries which was >10%
(Hayleyesus et al. 2010). Likewise, incidence of TB in
the pre-ART group (8.1%) was lower than the study
reported from Somaliland (>10%) (Ahmed 2008), and
from another study conducted in Zimbabwe which was
25.3% (Elizabeth 2007).

Pre-ART: Incidence of tuberculosis among pre-ART
clients was 8.1%, which is almost twice of those who
initiated HAART (4.4%). The possible reason could
be the fact that ART increases the immunity and
decreases the viral load hence decreases the incidence
of TB. But unmasking of the undiagnosed Ol and
“‘paradoxical’’ IRIS when an opportunistic infection
(Ol) diagnosed pre-ART initially responds to
treatment but then deteriorates following ART
initiation could be the possible reasons for TB after
initiation of the ART(Lewis et al. 2012). The study
showed that clients’ sex, educational status, marital
status, functional status, Cotrimexazole prophylaxis,
baseline hematocrit, CD4 cells count and WHO
clinical stage had significant association with the
incidence of tuberculosis in the pre- ART group. The
risk to develop TB was higher in females than in
males, which is similar to a survey done in Cape Town
which showed women aged 15-24 have rates of TB
1.5-2-fold higher than men of the same age (Graeme
et al. 2008; Theosmart 2012). But the present result is
in contrast to study done in South West Ethiopia
which was higher in males (Mohamed and Fasil
2011). Clients those not able to read and write had
higher risk of developing TB than those who had
primary educational level. Widowed individuals of
pre-ART group were 4 times more likely to develop
TB as compared to the unmarried. Bedridden and
ambulatory patients had higher risk to develop TB
than those who were working which is in line with a
study done in Tanzania (Richard et al. 2008). Patients
with CD4 cell count of <350cells/ul had more chance
for the predictor of TB incidence which is consistent
with a study done in South West Ethiopia (Mohammed
and Fasil 2011) and other studies carried out in eleven
countries from different regions of the world (Amitabh
and Suthar 2012; Tajelidin and Abdallah 2010;
Stephen and Robbin 2011; Lewis et al. 2012) which a
5% decrease in TB disease risk for every increase in
the CD4 count of 10 cellssmm3, and an increase of
24% in the risk of TB disease for every year after HIV
diagnosis (Tolu-Oni and Rolebohile 2011). Pre-ART
clients with low level of base line hematocrit level had
more chance of developing TB than those with higher
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hematocrit level which is relatively similar to studies
done in South West Ethiopia ( Mohammed and Fasil
2011) and Durban (Lewis et al. 2012). CPT reduced
incidence of tuberculosis among pre-ART cohorts by
94.1% which is similar to a study done in Kenya (92%)
(American Medical Association 2011) but higher than
a study conducted in Cote d’Ivoire (46%) (Elizabeth et
al. 2008). Furthermore, those who were in WHO
clinical stage IV had the risk of developing TB by
16.29% as compared to those who were WHO clinical
stage (I-111).

ART: The cumulative incidence of TB among ART
group was 4.4%, which is half of the pre-ART group
in agreement with a study done in Kampala, Uganda
(4.3%) (David et al. 2007, William et al. 2011), but
lower than a study done in South Africa (24-7%)
(Katharino et al. 2010). Incidence of TB in the ART
group had significant association with marital status,
functional status, Cotrimexazole prophylaxis, baseline
hematocrit, CD4 cells count and WHO clinical stage.
Widowed individuals of the ART group were 6.688
times more likely to develop TB as compared to the
unmarried. Bedridden patients had 9.94 times higher
risk to TB incidence than those who were working
which is in line with a study done in Tanzania
(Richard et al. 2008). CPT reduces TB incidence by
92.9% which was in line with a study done in different
Sub Saharan African countries by the Johns Hopkins
University ( Timothy et al. 2010). Those who had base
line hematocrit <30% had 5.928 times more likely of
developing TB. Those who were WHO clinical stage
IV AIDS patients were 3.878 times more likely to
develop TB than those in WHO clinical stage (I-111)
which coincides with the report of WHO (Mathew
2008). Patients with CD4 count <350cells/pl were
more likely to develop TB which is similar to studies
done in rural Northern Tanzania (Bernard et al. 2008),
in nine Sub-Saharan African countries, and a report of
International AIDS society conference (Soumya et al.
2010; Anthony et al. 2010; Benjamin et al. 2009).

Conclusion

In this study, incidence of TB was higher in the pre-
ART cohorts than the ART cohorts that indicate
HAART is strongly associated with a reduction in
tuberculosis incidence. Marital status, functional
status, base line CD4 cell count, base line hematocrit
level, Cotrimoxazole prophylaxis therapy and WHO
clinical stage had significant association with
incidence of TB in both pre-ART and ART cohorts.
However, sex and educational status had association
only with those in the Pre-ART cohorts. Therefore,
universal access to ART despite their WHO clinical
stage, CD4 or viral load level is required to reduce and
protect the co-infection of TB in individuals with HIV.
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