HIV/AIDS - Research and Palliative Care

Dove

ORIGINAL RESEARCH

Tuberculosis and Human Immunodeficiency Virus
Co-Infection and Associated Factors at Debre
Markos Comprehensive Specialized Hospital,
Northwest Ethiopia: A Four-Year Retrospective

Study

Adugnaw Alemu®'

Moges Wubie Aycheh?
Tebelay Dilnessa®?

'School of Medicine, Debre Markos
University, Debre Markos, Ethiopia;
2Department of Public Health, College of
Health Sciences, Debre Markos
University, Debre Markos, Ethiopia;
3Department of Medical Laboratory
Sciences, College of Health Sciences,
Debre Markos University, Debre Markos,
Ethiopia

Correspondence: Tebelay Dilnessa
Department of Medical Laboratory
Sciences, College of Health Sciences,
Debre Markos University, PO Box 269,
Debre Markos, Ethiopia

Tel +251 912198715

Email tebelay@gmail.com

This article was published in the following Dove Press journal:
HIV/AIDS - Research and Palliative Care

Background: Human immunodeficiency virus (HIV) and tuberculosis (TB) are the principal
global causes of death among patients with communicable diseases. Because of shared
immune defense mechanisms, they are the primary cause of morbidity worldwide.
However, little information was found regarding the magnitude of TB/HIV co-infection in
the study area, in Northwest Ethiopia.

Objective: The main aim of this study was to assess the prevalence of TB and HIV co-
infection and associated factors among TB patients.

Methods: All TB patients at Debre Markos Comprehensive Specialized Hospital were
included from September 11, 2012 to September 10, 2016. Data were analyzed using
SPSS version 22. Logistic regression was used to determine the associations between
independent and outcome variables.

Results: A total of 180 TB patients were enrolled. Pulmonary tuberculosis (PTB) accounted
for 97/180 (53.9%), followed by extrapulmonary tuberculosis (EPTB) in 83/180 (46.1%).
There were 164/180 (91.1%) new TB cases and 16/180 (8.9%) treatment failures, but no
relapsing or defaulting cases were observed. Forty percent (72/180) of patients were co-
infected with TB and HIV. The likelihoods of having TB/HIV co-infection were 3.2 and 2.1
times higher in PTB smear-positive and PTB smear-negative patients (AOR=3.2, 95% CI
1.4-8.1, p=0.006; and AOR=2.1, 95% CI 1.0-4.3, respectively, p=0.05), in comparison to
EPTB. The rate of TB/HIV co-infection was 28/66 (42.4%) in 2013, 18/38 (47.4%) in 2014,
13/32 (40.6%) in 2015, and 13/44 (29.5%) in 2016.

Conclusion: TB/HIV co-infection showed a decreasing trend in the past 2 years in the study
area. TB/HIV co-infection is one of the most serious community health concerns in the study
area. Therefore, TB/HIV collaborative activities should be implemented to reduce co-
infection and its impact on the community.
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Background

Tuberculosis (TB) is a chronic infectious disease that has been a major health
problem over the centuries and has accounted for more human suffering, loss of
earnings, and failure of economic and social development than any other disease.'
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According to the WHO (2005), about one-third of the
world’s population is infected with Mycobacterium tuber-
culosis, about 9.6 million cases of active disease are esti-
mated to occur each year, and annually 1.5 million people
die of TB.”

HIV/AIDS has substantially altered the epidemiology
of TB by increasing the risk of reactivating latent TB,
increasing the chance of TB infection once exposed to
tubercle bacilli (re-infection) and increasing the risk of
rapid progression soon after infection.** Among
a globally estimated 9.6 million incident cases of TB in
2014, around 12% were co-infected with HIV. Also, from
a total of 1.5 million TB deaths,

0.4 million were

1.1 million and
HIV-negative and HIV-positive,
respectively.” The African region accounted for 74% of
these cases.® According to a WHO report, Ethiopia ranked
seventh among 22 high-burden countries with TB and HIV
infection in the world."

TB and HIV co-infections are associated with special
diagnostic and therapeutic challenges and constitute
a huge burden on the healthcare systems of developing
countries such as Ethiopia.” A person infected with M.
tuberculosis has a 10% risk of developing TB disease
during their lifetime, but for people co-infected with both
M. tuberculosis and HIV, the annual risk of developing
active TB disease exceeds 10%.° The complication of
treatment outcomes of both diseases due to the TB/HIV
co-infection results particularly from the concomitant use
of anti-retroviral treatment (ART) and the intensive phase
of TB treatment; in addition, it leads to drug—drug inter-
actions, side effects of multiple drugs, increased pill bur-
den, decreased adherence, and the development of higher
rates of drug-resistant organisms because of the combina-
tion of these factors.’”

Ethiopia is one of the developing countries with a high
burden of TB/HIV co-infections. An Ethiopia National
TB/HIV Sentinel Surveillance report showed that the
prevalence of HIV among TB patients was 20%.'°
Although both TB and HIV infections are preventable,
the global burden of TB has increased since the epidemic
of HIV/AIDS as it increases both new TB infections and
latent TB, causing active TB as a result of compromised
immunity in HIV/AIDS patients.'' The mortality and
morbidity of patients with this co-infection is also high
compared to isolated infections with TB or HIV.'? But
there are insufficient data to show the burden of TB/HIV
co-infection in developing countries such as Ethiopia,
particularly in the study area. Therefore, the main aim

of this study was to determine the prevalence of TB and
HIV co-infection, and associated risk factors, among TB
patients at the directly observed treatment, short-course
(DOTS) of Debre Markos
Specialized Hospital, Ethiopia.

clinic Comprehensive

Patients and Methods
Study Setting and Context

A retrospective cross-sectional study was conducted
among TB patients at Debre Markos Comprehensive
Specialized  Hospital, Ethiopia, registered from
September 11, 2012 to September 10, 2016 at the DOTS
clinic. The hospital is a tertiary level center which pro-
vides health services to a population of over 3.5 million
people.'®> The hospital provides TB and HIV/AIDS pre-
vention and treatment services. The data were collected
from March 14 to 21, 2017.

Sample Size and Sampling Technique

The sample comprised 180 patients registered at the DOTS
clinic, with complete data in the log book of the DOTS
clinic from September 11, 2012 to September 10, 2016.
The sample included all TB patients with complete data
during the study period. Participants in the Ethiopian
National TB/HIV Sentinel Surveillance program of
July 2011 to June 2012 were excluded from this study
because the profiles of these patients had already been
analyzed in that surveillance program.

Inclusion Criteria
All TB patients with records in the DOTS clinic from
September 11, 2012 to September 10, 2016 were included.

Exclusion Criteria

All TB patients with incomplete data in the log book of the
DOTS clinic and previously analyzed records, before
September 11, 2012, were excluded.

Data Collection and Processing

Data were extracted by reviewing the profiles of all TB
patients in the registry log book, using a data extraction
sheet, at the DOTS clinic.

Laboratory Methods

The diagnosis of TB was performed by a conventional
acid-fast bacilli (AFB) staining technique only in the
first year, and by both an AFB technique and GeneXpert
MTB/RIF assay for the remaining 3 years.
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Acid-Fast Staining

Mycobacterium contains mycolic acid in the outer mem-
brane, making the cells waxy and resistant to staining with
aqueous-based stains such as the Gram stain. But it stains
by an alternative staining technique called acid-fast stain-
ing. The primary stain, carbol fuchsin, is applied to the
cells, and heat and phenol are used to allow the stain to
penetrate into the waxy surface of acid-fast microorgan-
isms. The excess stain is removed with treatment by 3%
acid alcohol. A secondary stain, methylene blue, is then
applied to the cells. Under a 100x oil immersion objective,
AFB are seen as pink to red in color.

Xpert MTB/RIF Assay

Sputum samples were collected and processed by the
GeneXpert test, according to the manufacturer’s instruc-
tions. The sample reagent was added in a 2:1 ratio (1.5 mL
of bactericidal sample reagent with 0.5 mL of specimen) to
samples in a 15 mL falcon tube, and the tube was manu-
ally agitated twice and incubated for 15 min at room
temperature. Then, 2 mL of the inactivated material was
transported to a cartridge using a sterile disposable pipette.
Cartridges were loaded into the Xpert assay device and
results were interpreted as per the standard protocol.'*!3
HIV Testing

A national HIV test algorithm was used for the diagnosis
of HIV/AIDS infection to detect HIV antibody in a blood
sample. At the time, the algorithm consisted of three HIV
test kits, namely KHB, Stat pack, and Unigold, with dif-
ferent sensitivities and specificities.

Data Analysis

The collected data were checked for completeness,
cleaned, coded, and analyzed using SPSS version 22.
Logistic regression was used to determine the relationships
between independent variables and the outcome variable.
The odds ratio and 95% confidence interval were calcu-
lated and results were considered statistically significant at
p<0.05.

Ethical Approval

The study was approved by the research and ethical review
committee (RERC) of Debre Markos University (protocol
DMU/CHSRERC/87/2017).
secured from Debre Markos Comprehensive Specialized

number: Permission was

Hospital. Data were anonymized or maintained with con-
fidentiality. The research and ethical review committee of

Debre Markos University waived the need for informed
consent because the data were extracted retrospectively
from the log book of the TB treatment center and con-
fidentiality was maintained. No personal identification or
labeling was used, and this study complied with the
Declaration of Helsinki.

Definitions of Terms
e Smear-positive pulmonary tuberculosis (SPPTB):
A patient with at least two sputum samples which
were positive for AFB by microscopy, or a case with
only one sputum sample which was positive for AFB
by microscopy, and stable chest radiographic anoma-
lies characteristic of active PTB.'®
e Smear-negative pulmonary tuberculosis (SNPTB):
A patient with signs indicative of TB, with at least
two sputum samples negative for AFB by micro-
scopy, and with stable chest radiographic anomalies
characteristic of active PTB, or a patient with at least
two sputum samples taken at least 2 weeks apart.'’
e Extrapulmonary tuberculosis (EPTB): TB of organs
other than the lungs; for example, lymph nodes,
abdomen, skin, joints and bones, and meninges.'®
e TB/HIV co-infection: A patient diagnosed as having
either PTB or EPTB concomitantly with a diagnosis
of HIV/AIDS infection."’

Results
Socio-Demographic Characteristics of

Study Participants

A total of 180 TB patients were enrolled and included in this
study. Males constituted 96/180 (53.3%) of the study parti-
cipants. Altogether, 100/180 (55.6%) of the study partici-
pants were in the age group 18-30 years, followed by 64/
180 (35.6%) in the age group >30 years and 16/180 (8.9%)
in the age group <18 years. The patients had a mean, stan-
dard deviation, and median age of 29.98, 12.82, and 27.00
years, respectively. Most of the patients, 133/180 (62.8%),
lived in urban areas. PTB accounted for 97/180 (53.9%) of
the cases. There were 164/180 (91.1%) new incidence cases
and 16/180 (8.9%) treatment failures, but no relapsing or
defaulting cases were observed (Table 1).

Prevalence of HIV/TB Co-Infections

The overall prevalence of HIV among TB patients was 72/
180 (40%) (Table 1). The proportions of HIV co-infections
among TB patients were 41/72 (42.7%) in males and 31/72
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Table | Socio-Demographic Characteristics of the Study
Participants Registered at the DOTS Clinic in Debre Markos
Comprehensive Specialized Hospital, Northwest Ethiopia, from
September 11, 2012 to September 10, 2016

Variables | Categorized Frequency | Percentage
Variables (%)
Sex Male 96 533
Female 84 46.7
Age <18 years 16 8.9
18-30 years 100 55.6
>30 years 64 35.6
Residence | Urban 113 62.8
Rural 67 372
TB type PTB positive 38 21.1
PTB negative 59 328
EPTB 83 46.1
B New 164 9l.1
category Relapsed 0 0
Treatment failure 16 89
Defaulter 0 0
HIV status | HIV positive 72 40
HIV negative 108 60

(36.9%) in females; 31.2% in the <18 year age group and
56.2% in the >30 year age group; 40.7% in urban and
38.8% in rural residences; 50.0% in PTB smear positive,
47.5% in PTB smear negative, and 30.1% in EPTB; 42.1%

in the category of new cases and 18.8% in the treatment
failure TB patient category (Table 2). According to this
study, the proportion of TB/HIV co-infection was 28/66
(42.4%) in 2013, 18/38 (47.4%) in 2014, 13/32 (40.6%) in
2015, and 13/44 (29.5%) in 2016 (Figure 1).

Associated Factors of TB/HIV

Co-Infections

The odds of having TB/HIV co-infection were 2.3 and 2.1
times higher in PTB smear-positive and PTB smear-negative
patients, respectively, than in patients with EPTB in the
logistic regression. In multivariate logistic regression analy-
sis (controlling for the effect of confounding factors), PTB
smear-positive and PTB smear-negative patients were sig-
nificantly associated with HIV co-infection (AOR=3.2, 95%
CI 1.41-8.10, p=0.006; and AOR=2.1, 95% CI 1.04.3,
respectively, p=0.05) in comparison to EPTB patients; how-
ever, sex, age, residence, and TB category were not signifi-
cantly associated with the co-infection (Table 2).

Discussion

The overall prevalence of HIV co-infection among TB
patients was 40% (Table 2). This is comparable with the
rates found in previous studies conducted in a similar area,
at Debre Markos Comprehensive Specialized Hospital, at
44%,"® in Nigeria, 44.2%,'” and in Zimbabwe, 44%,%° but
lower than in studies conducted in Cameron, 51.6%,>' and

Table 2 Binary and Multiple Logistic Regression Analysis of Socio-Demographic Characteristics and HIV Status of TB Patients at
Debre Markos Comprehensive Specialized Hospital, Northwest Ethiopia, September |1, 2012 to September 10, 2016

Variables TB/HIV Co-Infection Total | % COR (95% CI) p-Value | AOR (95% CI) | p-Value
Yes No
Sex Male 41 (42.7%) | 55 (57.3%) | 96 533% | |
Female 31 (36.9%) | 53 (63.1%) | 84 46.7% | 0.78 (0.43-1.43) 0.428
Age <18 years 5 (31.2%) Il (68.8%) | 16 8.9% [
18-30 years 31 (31.0%) | 6 9(69.0%) | 100 55.6% | 00.98 (0.31-3.08) | 0.984
>30 years 36 (56.2%) | 28 (43.8%) | 64 35.6% | 2.82 (0.88-9.08) 0.081
Residence Urban 46 (40.7%) | 67 (59.3%) | 113 62.8% | |
Rural 26 (38.8%) | 41 (61.2%) | 67 37.2% | 0.92 (0.49-1.71) 0.801
TB type PTB +ve 19 (50.0%) | 19 (50.0%) | 38 21.1% | 2.32 (1.05-5.11) 0.037* 3.2 (1.41-8.10) 0. 006*
PTB —ve 28 (47.5%) | 31 (52.5%) | 59 32.8% | 2.09 (1.04-4.19) 0.039* 2.1 (1.01-4.30) 0. 050%*
EPTB 25 (30.1%) | 58 (69.9%) | 83 46.1% | | |
TB category | New 69 (42.1%) | 95 (57.9%) | 164 91.1% | 1
Treatment failure | 3 (18.8%) 13 (81.2%) | 16 8.9% 0.32 (0.08 —1.15) 0.082

Notes: *Significant at p<0.05.

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; PTB +ve, pulmonary tuberculosis smear positive; PTB —ve, pulmonary tuberculosis smear negative.
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Figure | The pattern of TB/HIV co-infection at the directly observed treatment, short-course (DOTS) clinic, Debre Markos Comprehensive Specialized Hospital,

Northwest Ethiopia, from September |1, 2012 to September 10, 2016.

in Ghana, 46.2%.*> However, this finding is higher than in
other studies in Ethiopia, at Finote Selam Hospital,
22.1%,% Kobo-Robit and Gobiye, 24.3%,** and Dabat,
11.4%,% in the WHO report of 2015, 12%,” and in
Gamo Goffa, Ethiopia, 6.8%.%¢ This variation could be
explained in terms of socio-demographic, time, or sample
size variation, differences in individual disease burden,
preference  of patients for quality of care,
hygiene practices of the population, and differences in
socio-economic activity of the community.

HIV/TB co-infection has shown a declining trend in the
past 2 years in the study area, in agreement with studies
conducted at Finote Selam Hospital and Wellega.**” This
may be due to increased awareness by HIV-infected patients
about ART drugs and the prevention of opportunistic infec-
tions, so that their immunity may lift from having active TB
from latent infection. Other reasons may be the expansion of
health facilities across the country and the increased awareness
of the community through health education, according to
current strategic plan of the federal ministry of health of
Ethiopia.

In this study, sex, age, residence, and TB category
were not significantly associated with TB/HIV co-
infection. Similar results were noted in studies conducted
in Southern Ethiopia,?® Debre Markos Comprehensive
Specialized Hospital,'® and Finote Selam Hospital,>
which found that sex, residence, and TB category were
not significantly associated with TB/HIV co-infection.

However, the odds of having TB/HIV co-infection were

3.2 and 2.1 times higher among PTB smear-positive and
PTB smear-negative patients, respectively, compared
with patients with EPTB (Table 2). That is, in multiple
logistic regression analysis, being PTB smear-positive
and PTB smear-negative was significantly associated
with HIV infection in TB patients. This unusual associa-
tion of PTB positive and negative smears with HIV co-
infection could be due to the small number of EPTB
patients admitted and participating in this study.
Because of its subclinical features, EPTB patients often
do not require admission. A similar result was obtained
in a study at Kobo-Robit and Gobiye in Northern
Ethiopia.”* In addition, HIV suppresses the immunity
of TB patients, resulting in latent TB, which creates
a challenge in the diagnosis of TB through routine
this is

smears also have an association with HIV co-infection.

smearing techniques; why negative PTB

In contrast to this finding, negative PTB smears were
significantly more associated with HIV than positive PTB
smears and EPTB patients in previous research findings
from Debre Markos
Hospital'® and Dabat.*® In the case of the current study,

this may be due to multiple factors; for example, if PTB

Comprehensive  Specialized

smear-positive and/or HIV co-infected individuals adhered
well to ART and cotrimoxazole preventive therapy (CPT),
they would have a high level of immunity.* This could be
explained in terms of the role of host immunity in the
pathogenesis of TB. Therefore, these individuals would
have a high probability of being smear positive.
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Limitations of the Study

The data were collected using a secondary data source
from already recorded documents, so there were some
difficulties in obtaining all the information needed to char-
acterize the risk factors. A prospective study design would
be a better way to deal with this type of research interest.

Conclusions

This study indicated higher rates of TB/HIV co-infection
than in other studies held in different parts of the country,
even though the rate of TB/HIV co-infection in the study area
has decreased from 44% to 40% in the past 4 years. TB/HIV
co-infection was significantly associated with the type of TB.
On the other hand, sex, age, residence, and TB category were
not significantly associated with TB/HIV co-infection.
Ethiopia’s current collaborative TB/HIV prevention strategy
is showing promise in the reduction of TB/HIV co-infection
rates. Therefore, Ethiopia should strengthen the current col-
laborative TB/HIV prevention strategy to sustain this
decrease in co-infection. The data recording system for
patients should be improved to include patients’ marital
status, occupation, income, and personal lifestyle, such as
addictions and co-morbidities. Researchers could also con-
duct a prospective study to obtain full information for further
explanation of the higher proportions of TB/HIV co-
infections compared to other studies.

Abbreviations
AFB, acid-fast bacilli; DOTS, directly observed treatment,
short course; EPTB, extrapulmonary tuberculosis; HIV,
human immunodeficiency virus; PTB, pulmonary tubercu-
losis; TB, tuberculosis.
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