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Background: Tuberculosis is said to be one of the prevalent opportunistic infections and the
leading cause of death among people living with human immunodeficiency virus. Although
isoniazid preventive therapy (IPT) is thought to reduce the incidence of TB in HIV patients,
its implementation has faced many obstacles. This study was concerned with the assessment
of the outcome of IPT among people living with HIV who were on follow-up at Dessie
referral Hospital (DRH), Northeast, Ethiopia.

Methods: A retrospective study of medical records of 220 patients, who were enrolled at
Dessie Referral Hospital from January 10/2016 to December 11/2018, were conducted from
March 23/2019 to April 6/2019. A systematic random sampling method was used to select
the samples for the study, and a data abstraction format was used to capture the data. All data
were entered, cleared and analyzed using SPSS version 21. Chi-square test was used to
identify the association of outcome between the two IPT groups, and P-value <0.05 was
considered as statistical significance.

Results: The total TB prevalence in this study was 25 (11.36%). The occurrence of TB in
the IPT group was 9(4.09%) and 16 (7.27%) for the non-IPT group but not statistically
significant (p=0.137). From the study, about 40.9% of patients developed opportunistic
infections. Of these, 62.81% and 37.18% of opportunistic infections were developed
among patients in the non-IPT and the IPT groups, respectively (p=0.002), which were
statistically significant, and the IPT completion rate was 61.81%.

Conclusion: Although the current study showed that the IPT had not significantly reduced
the prevalence of TB between IPT and the non-IPT group, the IPT has shown to significantly
reduce the prevalence of opportunistic infections.
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Background

Human Immunodeficiency Virus (HIV) continues to be a major global public health
issue. In 2018 an estimated 37.9 million people were living with HIV (including
1.7 million children), with a global HIV prevalence of 0.8% among adults.'
According to the world health organization (WHO) African region remains most
severely affected, with nearly 1 in every 25 adults (3.9%) living with HIV and
accounting for more than two-thirds of the people living with HIV worldwide.” The
progress of HIV is exacerbated by the presence of opportunistic infections (Ols)
like Tuberculosis (TB), malaria, and others. People living with HIV who are on
ART are at high risk of developing TB.?
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TB is the second most common cause of death from
infectious diseases worldwide next to HIV.* TB latently
affected about one —third of the world’s population.’
Individuals with associated immunosuppression, mostly
due to HIV infection are highly susceptible to TB infec-
tion. About 10% of tuberculosis-infected individuals will
develop overt clinical disease® and about half of them
develop the disease more than two years after infection.’
Immunocompetent individuals have a risk of 5-10% of
developing active TB this number is increased to 5-15%
annually in HIV-infected individuals during their lifetime.®

Ethiopia is one of the most affected countries globally with
TB, TB/HIV, and multi-drug resistant (MDR)-TB. In Ethiopia,
the prevalence of HIV among adults was 1% (CI: 0.7% to
1.4%) and the incidence rate of TB was 151/100 000 in 2018.°
TB is one of the most common OlIs among PLHIV in Ethiopia
and 10% of those individuals with HIV will develop TB."
Besides the early initiation of ART, starting IPT will reduce the
incidence of TB in HIV patients. According to the WHO
report, using IPT reduces the incidence of TB by about
33%."" Although Ethiopia started implementing IPT in 2007,
its implementation has faced many obstacles including poor
patient adherence, fear of side effects, and lack of commitment
of health workers and the others.'? Therefore, the purpose of
this study is to assess the outcome of IPT including the pre-
valence of TB, other opportunistic infections.

Methods
Study Setting and Period

A retrospective study of medical records of 220 patients who
were enrolled at Dessie Referral Hospital from January 10/
2016 to December 11/2018, was conducted from March 23/
2019 to April 6/2019. The study was conducted at Dessie
Referral Hospital ART clinic, which is found in Dessie town,
northeast Ethiopia. Dessie is a town which is located 401 km
away from Addis Ababa, the capital city of Ethiopia. The
hospital serves a population of more than two million people
and it is the only teaching hospital in the town and has many
major wards, namely medical, ambulatory, psychiatric, sur-
gical, pediatrics, and Gynecology/Obstetrics, pharmacy, and
ART. ART clinic of the hospital gives services such as;
assessment of the clinical status of the patients, counseling
and adherence support, CD4, and viral load test.

Data Collection
The study was based on secondary data taken from ART
follow-up form and registration book at the DRH ART

clinic. Data abstraction format containing the variables
socio-demographic factor (Age, Sex, Religion, Educational
status ....), clinical parameters (clinical WHO stage, CD,"
cells count, weight, OI treatment initiation, other lab para-
meters) and IPT information were used to collect data.

Sample Size and Sampling Procedure

The required sample size for the study was determined by
using single population proportion formula with the assump-
tions of the prevalence of TB infection which is 68% and 38%
in HIV co-infected individuals and non-HIV infected indivi-
duals respectively' and the constants 95% confidence inter-
val, and 5% marginal error. Two hundred and twenty
individuals were determined to be included for this study
using a 1:1 ratio of both groups. Systematic random sampling
was used to select the study participants both in the Non-IPT
and the IPT independently. Patients who had completed six
months of isoniazid prophylaxis were considered exposed
(IPT group) and patients who had never been offered IPT
were considered unexposed (non-IPT). Patients who were on
ART follow up, age 18 and above, and who were free of active
TB were included in the study while patients who had incom-
plete medical, clinical, laboratory data records, and those
patients who were transferred were excluded from the study.

Ethical Consideration

An Official letter of cooperation was obtained from the depart-
ment of pharmacy, Wollo University before the commence-
ment of the study. This letter was submitted to the
administrative officials of the hospital to conduct the study in
Dessie Referral Hospital. Ethical clearance was issued from
the College of Medicine and Health Science Ethical
Committee, Wollo University (CMHS/225/022/19). The pur-
pose of the study was disclosed to the relevant officials in the
hospital. Due to the retrospective nature of the study, the
consent of the patient was waived by the committee. The
confidentiality of information was secured and no personal
identifier was included in the data abstraction format. This
study was conducted under the ethical guidelines of the
Declaration of Helsinki.

Data Analysis

All data were entered, cleared and analyzed using
Statistical Package for the Social Sciences (SPSS) version
21 (IBM Corporation, Armonk, NY, USA). Chi-square test
was used to identify the association of outcome with the
two groups of Isoniazid prophylaxis therapy and P-value
<0.05 was considered as statistical significance.
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Data Quality Control

To ensure the quality of data, data collection instru-
ments were tested on 10% of the total sample size from
other hospitals, data abstraction format was checked
for its consistency and completeness. Abstraction for-
mat was extensively piloted before implementation and
a team of data collectors were trained before data
collection.

Results

Socio-Demographic Characteristic Data
Two hundred twenty study participants were involved
from both IPT and NIPT groups, grouped based on
their exposure status to INH, 110 each. Ninety-three
(43.2%) were male and one hundred twenty-seven
(57.7%) were female. One hundred and ten (50%) of
the participants were aged between 25 and 34 years.
The mean (SD) and the median age of the study parti-
cipants calculated were 27.67+£8.81, and 28, respec-
tively. From the total study participants, 129 (58.6%)
was Orthodox by religion followed by Muslim 52
(23.6%). Forty-nine (22.27%) study participants were
illiterate while, the remaining 171 (77.72%) of the
participants were educated up to a primary level.
About 55.4% (122) of the study participants were mar-
ried (Table 1).

Enrollment Date

An Overall larger proportion of this retrospective cohort
study participant was enrolled from January 1/2016 to
2017 accounted for 102 (43.36%), followed by 67
(30.45%) of Jan 1/2018 to December 1/2019 and finally
from 2017 to 2018 was 51 (23.18%). The overall partici-
pant of the exposed group is increasing as compared to the
unexposed group during follow up, but not statistically
significant (p=0.656).

Baseline Clinical, Immunological and

Laboratory Values

At baseline, the majority of the patients in this cohort study,
185 (84.09%), had BMI between 18.5 and 25 kg/m? and
a CD4 count of <350 cell/mm® in 112 (50.90%) participants.
The leading percentage of study participants were on WHO
clinical stage II (36.81%) and work functional status
(90.90%). Most of the included participants 138 (62.72%)
had a Hgb count greater than 12mg/dl, and 91 (41.36%) had
a baseline weight of 50-59 for the entire cohort (Table 2).

Drug-Related Information

Almost the entire participant in this cohort study was
taking ART medications of which the majority of them,
187 (85%) were on TDF/3TC/EFV based regimen.
Whereas in the case of prophylaxis, 157 (71.36%) received

Table | Socio-Demographic Variables of Patients on IPT Among ART Patients in DRH, from January 10/2016 to December 11/2018

Variables Category IPT Group No. (%) Non-IPT Group No. (%) p-value

Sex Male 45(40.9%) 48 (43.63%) 0.682
Female 65(59.0%) 62(56.36%)

Age 0-14 8(7.27%) 7(6.36%) 0.941
15-24 23(20.90%) 23(20.90%)
25-34 53(48.18%) 57(51.81%)
>35 26(23.63%) 23(20.90%)

Religion Orthodox 61(55.45%) 68(61.81%) 0.150
Muslim 32(29.09%) 20(18.18%)
Protestant 17(15.45%) 22(20%)

Marital status Married 64(58.18%) 58(52.72%) 0.833
Single 31(28.18%) 33(30%)
Divorced 13 (11.81%) 16(14.54%)
Widowed 2(1.81%) 3(2.72%)

Educational level Cannot read and write 27(24.54%) 22(20%) 0.291
Primary 56(50.90%) 50(45.45%)
Secondary 19(17.27%) 22(20%)
College 8(7.27%) 16(14.54%)
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Table 2 Clinical Variables of Patients on IPT Among ART Patients in DRH, from January 10/2016 to December 11/2018

Variables Group Category IPT Group No. (%) Non-IPT No. (%) P-value

WHO stage One 35(31.81%) 20(18.18%) 0.011
Two 33(30%) 48(43.63%)
Three 42(38.18%) 38(34.54%)
Four 4(3.63)

CD4 count (cell/mm?) <350 56(50.90%) 56(50.90%) 0.925
350499 20(18.18%) 22(20%)
=500 34(30.90%) 32(29.09%)

BMI (Kg/m?) <18 19(17.27%) 13(11.81%) 0.346
18-25 90(81.81%) 95(86.36%)
225 1(0.90%) 2(1.81%)

Hgb (mg/dl) <12 35(31.81%) 47(42.72%) 0.124
212 75(68.18%) 63(57.27%)

Functional working status Working 101(91.81%) 99(90%) 0.537
Ambulatory 9(8.18%) 10(9.90%)
Bedridden 0(0) 1(0.90%)

Viral load <50 4(22.22%) 0(0) 0.245
50-500 1(5.55%) 4(22.22%)
=500 2(11.11%) 7(38.88%)

CPT, 47 (21.4%) study participants and 10 (5.5%) were
also using anti-pain and antifungal medication, respec-
tively. Another medication that is mostly used by the entire
cohort was plumpy net 22 (10%), Amoxicillin 17 (7.7%),
and 14 (6.4%) pyridoxine in the exposed group only,
respectively (Table 3).

Outcome of IPT

The prevalence of new TB cases in this study was 25
(11.36%). The prevalence of TB in the IPT group was 9
(4.09%) and 16 (7.27%) for non-IPT group which was
not statistically significant (p=0.137) CI (0.202-0.101).

The method of diagnosis of the cohort was smear AFP

Table 3 Drug-Related Information Among the ART Patients in the ART Clinic of DRH from January 10/

2016 to December 11/2018

Variables Category IPT Group No. (%) Non-IPT Group No. (%) P-value

ART regimen (TDF/3TC/EFV) 98(89.09%) 89(80.90%) 0.114
(TDF/3TC/NVP) 1(0.90%) 7(6.36%)
(AZT/3TC/EFV) 0(0) 1(0.90%)
(AZT/3TC/NVP) 5(4.54%) 10(9.90%)
(ABC/3TC/EFV) 1(0.90%) 1(0.90%)
(ABC/3TC/NVP) 5(4.54%) 2(1.81%)

CPT 78(72.2%) 79(69.9%) 0.376
Fluconazole 4(3.7%) 3(2.65%) 0.568
Grisseofulvin 1(0.9%) 1(0.9%)
Ketoconazole 0(0) 1(0.9%)
Diclofenac 8(7.4%) 12(10.6%) 0.617
Ibuprofen 2(1.8%) 1(0.9%)
Paracetamol 9(8.3%) 12(8.8%)
Albendazole 5(4.6%) 4(3.5%) 0.191
Praziquantel 1(0.9%) 0(0)
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Table 4 The Outcome of IPT Among ART Patients in DRH from
January 10/2016 to December 11/2018

Variables Category | IPT Non-IPT p-value
Group Group
TB status Positive 9(4.09%) 16(7.27%) 0.137
Negative 101(45.9) | 94(42.72)
Opportunistic Yes 56 (61.8%) | 34(15.5%) 0.002
infections No 54(38.2%) | 76(34.5)
CD4 count Baseline 408.8 407.6 0.486
6 months | 5384 502.1 0.307
12 months | 590.2 511.9 0.265

in 24 (96%), which was positive in 18 (72%) of cases
(Table 4).

The mean CD4 count of participants at baseline, six,
and 12 months were analyzed and compared between the
two groups. The overall mean CD4 improvement was
greater among exposed 538.37 cell/mm® than unexposed
502.10 cell/mm?® after six months of follow up but not
statistically significant (p=0.307) (Table 4).

From the study cohort, about 40.9% of patients devel-
oped opportunistic infections. The Prevalent type of OlIs
was community-acquired pneumonia (11.8%), oral candi-
diasis (6.81%), and Herpes zoster (5.9%). The majority of
those Ol was developed by the patients in the Non-IPT
group, 62.81%, than the IPT group (37.18%) which was
statistically significant (p=0.002) (Table 4).

Completion Rate of IPT

This retrospective cohort study shows that among 220 HIV
positive patients 110, was taking isoniazid prophylaxis ther-
apy. From this, 68 (61.81%) completed their prophylaxis
who took for at least 6 months. The average duration of
isoniazid prophylaxis was 12.80 + 6.69 and range of (6-37)
but 42 (38.18%) did not finish their prophylaxis they took
about 4.17 £ 1.27 months and range of (1-5) months.

Discussion

According to the WHO, Isoniazid prophylaxis taken for
about 6 to 12 months reduces TB incidences by about 33%
among people living with HIV.'* The overall outcome of
IPT in this study in three consecutive years shows that
there was 25 overall prevalence of tuberculosis, of this 9
(4.4%) was from IPT, and 16 (7.7%) was from the non-IPT
group, respectively. Greater TB prevalence was observed
on those patients without prophylaxis than the patients on
IPT but not statistically significant (p=0.137). This

incidence value in this study was in agreement with
a study done in Jimma University medical center which
shows that 49 individuals were observed to show new TB
cases, with an incidence of 13 (4.42%), in the IPT group
and 36 (12.24%) in the non-IPT group.'® Even if the total
sample size is small, the overall outcome of IPT in this
study is better than a study which is done in Arbaminch
hospital, 12 (8.7%) of the IPT group, and about 37
(27.8%) in the non-IPT had acquired TB infection.'* But,
this result was greater than the study done Rio de Janeiro,
Brazil on 29 public clinics, by which 1.4% of the IPT and
3.8% from the non-IPT were diagnosed with TB.'* This is
maybe attributed to the time in which the study was done
and completion rate differences.

Increasing the CD4 count level among the two groups
of study subjects was compared over a one-year follow-up.
The average CD4 cell count was not statistically signifi-
cant for both groups at the baseline But the average CD4
count showed an increment in IPT group and non-IPT
group ART patients after 6 months (p=0.307). For the
consecutive level of CD4 cell count at 12 months, there
was not a significant difference between the two groups of
the unexposed groups (p=0.265). The immune response at
12 months was due to the mean differences between the
two groups at baseline. Overall, there was an elevation in
CD4 count in the Exposed group as compared to in unex-
posed group after treatment. ART may be the possible
reason for the reduction of TB.'® ART aids in minimiza-
tion of viral load and recovery of the immune status of the
patients that in turn reduces the development of opportu-
nistic diseases. But, the number of TB coinfected partici-
pants was greater among the non-IPT group than the IPT
group. The results of this study concerning mean CD4
count recovery was supported by a study conducted in
Arbaminch hospital but without significant differences
(P=0.2) after 6 months."?

The prevalence of opportunistic infections in this study
was determined to be 40.9%. This value was lower than
a study done on other parts of Ethiopia; which were
(52.4%)"7 and (48%)'® in Bahirdar and Eastern Ethiopia,
respectively, but higher than a study done in Addis Ababa
(33.6%)."” The most Prevalent type of Ols was commu-
nity-acquired pneumonia (11.8%), Majority of those OI
was developed by the patients in the non-IPT group,
62.18%, than the IPT group (37.18%) which was statisti-
cally significant (p=0.002).

In this study the completion rate of IPT determined for
about six months was 68 (61.81%). This completion rate
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value is less than the study which is done in, Swaziland,*
South Africa,>' and Addis Ababa'® Cambodia®* reported
as 78%, 89.4%, 69%, and 77.1%, respectively, but had
a better outcome in a study which is done in south
Ethiopia (50.9%).'® The reason for non-completion might
be the development of drug toxicity like hepatotoxicity
and rash and refusal and unable to finish the regimen by
the patients and others. The current finding will empower
healthcare workers in further implementation of IPT for
the reduction of new TB cases and other opportunistic
infections in people living with HIV.

Limitation

This study has limitations: Since the study is retrospective
that involved the analysis of secondary data. We were
unable to control for some of the confounding variables
like other nutritional status indicators other than BMI.

Conclusion

Although the current study showed that the IPT had not
significantly reduced the prevalence of TB between IPT
and the non-IPT group, the IPT has shown to significantly
reduce the prevalence of opportunistic infections.

Abbreviation
ART, DRH, Dessie Referal
Hospital; HIV, human immunodeficiency virus; IPT, iso-

anti-retroviral therapy;
niazid prophylaxis therapy; TB, tuberculosis; WHO,
World Health Organization.
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