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Abstract

Tuberculosis is a serious health threat, especially for people living with HIV
(PLHIV), and is the leading cause of death among PLHIV. Someone with latent TB
infection and HIV infection is much more likely to develop TB disease during his
or her lifetime than someone without HIV infection since the immune system is
already weakened, and without treatment, TB disease can progress from sickness
to death. Optimal medication adherence is defined as the patient`s ability to take at
least 95% of the prescribed medication in the correct way, according to the
healthcare provider's instructions. Adherence greater than 95% has been considered
the optimal level of adherence required to maintain adequate viral suppression.
Medication adherence is a major challenge for chronic diseases such as HIV.
Adherence is a known challenge in chronic diseases, including HIV. Good or
optimal adherence is important if we want to reduce viral load. It is also important
in preventing virus resistance to ARV treatment. In the case of ART, compliance of
95% or more is considered optimal. Below that level, this is considered suboptimal
compliance.  Adherence is important in determining patient adherence to evaluate
the effectiveness and efficiency of ARV treatment regimens.

Introduction

Tuberculosis (TB) is an infectious disease of
humans and animals caused by a species of
Mycobacterium, usually Mycobacterium
tuberculosis, mainly infecting the lungs where it

causes tubercles characterized by the
expectoration of mucus and sputum, fever, weight
loss, and chest pain, and transmitted through
inhalation or ingestion of the bacteria [1-4]. It is
the most common cause of infectious disease-
related mortality worldwide [5-8]. Mycobacteria
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such as Mycobacteria tuberculosis are aerobic,
non-spore forming, nonmotile facultative, curved
intracellular rods measuring 0.2-0.5 micrometer
by 2-4 micrometer. Their cell walls contain the
mycolic, acid-rich long chain glycolipids and
phospholipoglycans (mycolides) that protect
mycobacteria from cell lysosomal attack and also
retain red basic fuchsin dye after acid rinsing-
acid fast stain [9-11].

Globally, more than 1 in 3 individuals is infected
with TB [12]. According to WHO, there were 8.8
million incident cases of TB worldwide in 2010,
with 1.1 million deaths from TB among HIV sero-
negative persons and an additional 0.35 million
deaths from HIV-associated TB. Similarly, factors
such as alcoholism, diabetes mellitus (DM),
Human Immunodeficiency Virus (HIV) infection,
age below 5 years, immunosuppressive therapy,
among other; increase the risk for TB morbidity
and severity [13].

In Africa, Sub-Saharan immune-compromised
persons; the pulmonary lesion healed in 90% of
the cases, but in 10%, patients develop active TB.
Also, Albajar et al. [14] found out that after
contamination, M. tuberculosis multiplies slowly
in the lungs and this represents primary infection.
This is due to the ability of the Mycobacterium
tuberculosis to survive and proliferate within the
mononuclear phagocytes, which ingest the
bacterium, Mycobacterium tuberculosis is able to
invade the local lymph nodes and spread to the
extra-pulmonary sites causing TB meningitis, TB
adenitis, spinal TB, gonadal TB, gastrointestinal
TB, among others [14].

In Uganda, the World Health Organization
(WHO) estimates of TB mortality, prevalence and
incidence rates in the country have declined from
50,492 and 624 per 100,000 populations in 1990
to 13, 175 and 179 respectively per 100,000
populations in 2012 [15]. However, an accurate
estimate of TB prevalence or mortality is not
available due to weaknesses in surveillance and
vital registration limiting the certainty of firm
conclusions. Nonetheless, by 2016; about 1.4
million Ugandans were living with HIV and about
28000 died of AIDS related sicknesses [16].

Prevalence of Tuberculosis Among HIV Sero-
Positive Patients

Worldwide, the prevalence of TB and HIV co-
infection stands at 14.8% and as many as 5080%
have TB and HIV co-infection in the Sub-Saharan
Africa [15]. According to a study done by Zwang
et al., in South Africa the incidence of TB
associated with HIV is believed to have peaked at
1.39 in 2005 and is now decreasing. However
globally, TB remains the most common cause of
death among patients with AIDS, killing 1 of 3
patients (Raviglione et al., 2011).

In parts of sub‐ Saharan Africa, up to 70% of TB
patients are co-infected with HIV. It is estimated
that up to 33% of all AIDS deaths worldwide can
be directly attributed to TB. In sub- Saharan
Africa this increases to 50% [15]. Tuberculosis
and HIV together are responsible for the deaths of
over 4 million people annually [15]; TB is one of
the most common infections that threaten people
living with HIV in the developing world. Of the
over1.7 million deaths from TB in 2015, almost
one-third were people co‐ infected with HIV or
AIDS.

In Uganda the number of HIV positive people
screened for TB increased between 2006 and
2015 (27% in 2006 to >90% in 2015). The
number of TB patients diagnosed through this
screening however remains very low (1.5% of
those screened versus the expected 5-7%) [17].
According to the same document, in recent years,
Uganda has made significant strides in diagnosing
and treating patients with TB and HIV co-
infection. NTLP data shows that while the
number and proportion of all registered TB cases
with a known HIV status, a proxy for HIV
testing, has increased, the overall proportion of
cases that are HIV positive has declined. The use
of Co-trimoxazole Preventive Therapy (CPT)
(91% in 2013) and Antiretroviral Therapy (ART)
for co-infected TB patients while on TB treatment
have both increased over time, although the
number and overall proportion of cases receiving
ART remains low (65% in 2013).
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The prevalence of HIV among TB patients
notified to the national TB program has stabilized
around 50% since 2009 [15]. A few studies
conducted in limited settings in Uganda, showed
that the prevalence of TB among people living
with HIV ranged between 5.5%-7.2%.

The level of ART adherence among HIV Sero-
Positive Patients

Adherence is defined as the extent to which a
patient coincides with the prescribed health care
regimen as agreed through a shared decision-
making process between the healthcare provider
and the patient. The ability to maintain this
pattern is described as 100% drug adherence.
Optimal drug adherence is defined as ability of
the patient to take at least 95% of the prescribed
medicine in the right way as instructed by the
health provider. Levels below 95% are regarded
as suboptimal [18].

Adherence of greater than 95% was established to
be the optimal level of adherence necessary to
maintain adequate viral suppression. It was
reported that there was virology failure in 22% of
patients whose adherence was 95%. 61% virology
failure in patients with 80- 94% adherence. 80%
virology failure in patients with less than 80%
adherence. Adherence which is less than 95% in
ART has been associated with treatment failure.
The risk of developing resistance is also as high
h80 to 90%. [19].

Drug adherence is serious challenge in chronic
diseases like HIV. Levels of adherence change
over time, the longer the patient stays on drugs
the poorer the adherence to the medication.
Adherence level usually starts falling after six
months of initiation.

Adherence is a known challenge in chronic
diseases including HIV. Good or optimal
adherence in very important if viral load is to be
suppressed. It’s also important in the prevention
of resistance of the virus to ART regimen.  A
certain concentration of drug (ART) to suppress

the virus below which there was increased viral
multiplication and increased viral load [20-22].

Persistently low level of drug in blood was
tolerated by the virus causing resistance to that
drug even if it’s at its therapeutic concentration in
blood. For the case of ART, adherence of 95%
and above is regarded as optimal. The patient has
to take more than 95% or more his ART
medicine. Below this it’s regarded as sub optimal
adherence. Adherence is important in determining
compliance of patients so as to assess the
efficiency and effectiveness of ART regimen [23-
24].

According to the World Health Organization
globally, especially in the sub-Saharan Africa
where the level of literacy is still low, Community
knowledge and beliefs about TB and HIV co-
infection have had significant impact on health
seeking behaviour and treatment outcomes of the
two diseases [15].

The socio-demographic factors affecting
Tuberculosis patients

Tuberculosis (TB) is the leading cause of death in
HIV positive people, and HIV infection is a
significant risk factor for TB [15]. Despite all this,
TB is treatable even in HIV positive individuals.
In one study, up to 20% of the HIV-seropositive
patients on thiacetazone developed skin rashes,
compared with 1% of the sero-negative cases, the
case fatality rate was 14% in the HIV sero-
positive persons suffering these reactions. These
reports prompted WHO to abandon thiacetazone
in the treatment of HIV-related TB (Raviglione et
al., 2011). The WHO estimates that in 2012 that
there were about 1,000 (660–1,300) cases of
Multi-Drug Resistant TB (MDRTB) in Uganda
and that about 19% of retreatment patients
notified in 2012 were tested for Drug Sensitive
TB (DSTB); 89 confirmed MDR-TB cases were
notified to the NTLP. WHO estimates of MDR
are based on a recent national survey which
showed that the proportion of new and
retreatment cases that were MDR-TB was 1.4%
and 12.1%, respectively [25].
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Level of Education/Knowledge

According to the World Health Organization
globally, especially in the sub-Saharan Africa
where the level of literacy is still low, Community
knowledge and beliefs about TB and especially
with HIV co-infection have had significant impact
on health seeking behaviour and treatment
outcomes of the two diseases [15]. Also, a South
African community survey, respondents believed
that TB would be caused by low level of
knowledge on its transmission thus many ended
up having sex after spontaneous abortion, or
caused by environmental pollution, smoking, or
drinking. However, some of the mere beliefs
influenced presentation to health services and
adherence.

Area of Residence/ Distance from the Health
facility

Even though ART is accessed free of charge in
Uganda, distance to health centers is an important
barrier to adherence as it takes extra time and cost
to access ART. This problem is commonly faced
by patients living in rural areas. However, a study
showed no relationship between distance from the
health center to home and ART adherence [26].

Similarly, another study in Zambia showed that
the people living in rural areas had achieved
optimal drug adherence despite the expenses
involved [27].

Social Support

Adherence to ART can greatly be affected by
members of the individual’s social support. A
good relationship with friends reduces stigma and
ensures support and motivation to ART
adherence. A study by Ingid, et al. [28] showed
that patients failed to disclose their status to
friends, colleagues their sexual partners as a
measure to secure their lively hood. This meant
they couldn’t take their medications in their
presence hence poor adherence. It is also put that
Positive relationship with family could increase
health seeking by giving participants a sense of

purpose and belonging as a tool of support to
improve ART adherence.

Another study in South Africa by Melaku et al.
[26] where 290 participants were involved, it was
showed that level of adherence had a significant
association with level of education. The level of
adherence increased with increasing level of
education from primary to tertiary level.
Widespread inequities in access to HIV and TB
services and uptake across geographical regions,
gender, and high-risk groups have persisted over
the years [15].

The 2016 Joint Annual AIDS Review (JAAR) and
other previous reviews have highlighted limited
attention to behavioral interventions and drivers
of the epidemic including Gender Based Violence
(GBV), alcohol, substance abuse, and multiple
sexual partnerships, and decline in condom use
and limited safe male circumcision (SMC)
coverage [17].

Sex/Gender

According to a study by Melaku et al. [26]
showed that women had better adherence to the
treatment regimen than males. It was found out
that women had better health care seeking
behavior than males including attending voluntary
testing and counseling [26]. However, another
study by Nyambura and Wanjohi [29] showed
contradicting findings about the same issue; in
which the men had better ART adherence and
care for their health.

Age

It has previously been reported that adults are
generally more conscious with their life and
health than younger people. This increases their
likelihood of having good adherence to their
medications like ART. However, a study by
Melaku et al. [26] showed no significant
relationship between age and adherence to ART.
The old and the young all had similar patterns of
adherence. On the contrary, a study in South
Africa showed that only 28% of the youth took all
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their medication; implying a poor adherence to
ART compared to those of old age.

Another survey done in India also showed poor
adherence among participants aged below 40
years. It was thought that older people are used to
taking drugs for treatment of other conditions they
suffer [19]. Thus; could easily find it easy and
important to take medication for a genuine cause
than the young ones.

Conclusion

Optimal medication adherence is defined as the
patient`s ability to take at least 95% of the
prescribed medication in the correct way,
according to the healthcare provider's instructions.
Adherence greater than 95% has been considered
the optimal level of adherence required to
maintain adequate viral suppression. Medication
adherence is a major challenge for chronic
diseases such as HIV. Adherence is a known
challenge in chronic diseases, including HIV.
Good or optimal adherence is important if we
want to reduce viral load.  Adherence is important
in determining patient adherence to evaluate the
effectiveness and efficiency of ARV treatment
regimens.
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