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Abstract

Background: Tuberculosis (TB) is one of the oldest known diseases that kills humans, yet still
remains among the top infectious disease killers worldwide today. The World Health Organization
(WHO) states that up to 10 million people continue to fall ill with TB every year. Almost three-
quarters of the TB infections are reported from the African region and almost a quarter of these are
mentioned to be co-infected with human immunodeficiency virus (HIV) (WHO, 2018). WHO
classified Lesotho as one of the countries carrying a large burden of TB/HIV co-infection in the Africa
region (MOH, 2016). Therefore, this study was conducted in order to determine the prevalence of

HIV among TB patients living in the lowlands of the Mafeteng district in Lesotho from 2014-2016.

Methodology: A quantitative research approach was conducted by means of a convenience
purposeful method of sampling. The method followed was to collect TB/HIV data from the five
participating Health Care Centres (HCCs) for the years 2014 — 2016. These data were sourced from
handwritten TB registries of the five identified HCCs and the sampling size of 1,109 study
participants was selected from all age groups located in the lowlands of the Mafeteng district in

Lesotho.

Results: Out of the 1,109 TB patients studied, 780 (70.3%) were also co-infected with HIV. Among
the HIV patients, the most prevalent site of TB infection was pulmonary including a total of 665
patients (85.3%), while 115 (14.7%) had extra-pulmonary TB (ET-TB). The number of new TB
patients with HIV was 638 (81.2%) and retreated patients numbered 142 (18.2%). A total of 457
(41.2%) fell in the mean age group of 15 to 35 years. 99% of these co-infected patients were

receiving anti-retroviral therapy (ART).
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Most of these HIV/AIDS patients were from the Mafeteng HCC with 501 (64.2%) of the 1,109
patients. The most affected age group among the patients were the young adult age group (>15 to
35 years) and the adult age group (>35 to 55 years) with 45.8% and 40.6% of the total 780
HIV/AIDS patients, respectively. The distribution of male HIV/AIDS patients among the participating
HCCs was 470 (60.3%), while the distribution of female HIV/AIDS patients among the participating
HCCs was 310 (39.7%) of the total 780 HIV/AIDS co-infected patients. Most of these HIV/AIDS

patients were reported from the Mafeteng main HCC.

Discussion: In this study, TB notification cases declined substantially when comparing reporting
Year 1 and 2 with reporting Year 3. It was also interesting to take note that the number of HIV/AIDS
cases in the most affected young adult age group interval (>15 to 35) dropped in reporting Year 3.
Ultimately, the number of HIV/AIDS cases in the age group interval of adults (>35 to 55) was more in
reporting Year 3 compared with the number of cases in the young adult group in the same reporting

year.

Conclusion: The findings of the study concluded that there is a high prevalence of HIV/AIDS among
TB patients living in the lowlands of the Mafeteng district in Lesotho. Therefore, National and district
level administrative bodies and health care centres should collaborate to strengthen the efforts and
place TB and HIV/AIDS services among their priority interventions. These include identifying the
possible routes of TB transmission because of limited infection control measures, drug resistance,
poor TB prognosis and adherence to treatment. Future researchers could consider assessing the
main reasons behind the high prevalence of HIV/AIDS among male TB patients in the Mafeteng

district of Lesotho.

Key words: Acquired Immune Deficiency Syndrome, Anti-Retroviral Therapy, Bacillus Calmette-

Guérin, Drug-Resistant Tuberculosis, Extra-pulmonary Tuberculosis, Health Care Centres
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Chapter 1

Introduction to the Study

1.1 Introduction

Tuberculosis has existed since the earliest record of human history. It is estimated that humans have
been infected with Mycobacterium tuberculosis (MTB) from as early as three million years ago
(Cheon et al., 2016). Global statistics released by the World Health Organization (WHO) in 2014,
indicated that the infectious disease, Tuberculosis, remains one of the world’s deadliest
communicable diseases (Mugomeri et al., 2018). The WHO further mentioned that an estimated
10.0 million people developed the Tuberculosis disease (TB) in 2017 of which 5.8 million were men,
3.2 million women and 1.0 million children (WHO, 2018). The report also mentioned that between

2000 and 2017, close to 54 million deaths caused by TB were reported worldwide (WHO, 2018).

Every year, the WHO declares 24t March as World Tuberculosis Day. This marks the anniversary of
the announcement by Dr Robert Koch in 1882 that he had identified M. tuberculosis (MTB) as the
cause of the disease (Floyd et al., 2018). This German doctor was the first microbiologist to report
the successful isolation of the causative agent MTB (Cambau & Drancourt, 2014). Although MTB is
the major causative agent of TB, other pathogens, such as Mycobacterium bovis and

Mycobacterium africanum, can also cause TB (Ibrahim et al., 2017).

Bacterial infection by the pathogens typically targets the lungs and is referred to as pulmonary TB.
However, these organisms can also affect other areas of the body, including the bones, brain,
kidneys as well as regional lymph nodes, which is then referred to as extra-pulmonary TB (Demile et
al., 2018). In 2017, the WHO reported that pulmonary infection is the most common site for TB with
about 5.5 million new and relapsed patients of which 56% were confirmed bacteriological (WHO,

2018). In addition, WHO also confirmed that extra-pulmonary TB represented only 14% of the total
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6.4 million incident cases of TB in 2017 (WHO, 2018). However, it is now more than a century after
Robert Koch discovered MTB, yet still TB remains the number one global public health concern

because of the increasing number of deaths due to TB (Padhi et al., 2014).

Most TB infections do not present symptoms initially and this is referred to as latent TB infection
(LTBI). Approximately 10% of LTBI progress to active disease that, if left untreated, kills about half of
those infected (Kwok et al., 2015). In 2014, it was estimated that approximately 1.7 billion individuals
were latently infected, totalling just less than a quarter of the global population (Houben & Dodd,
2016). What is even more worrying is the fact that the African regions had the highest prevalence

and accounted for around 80% of those with LTBI (Houben & Dodd, 2016).

Due to LTBI in particular, the cascade of care in diagnosis and treatment of TB is identified as
challenging. Currently there is no gold-standard testing tool for the identification of LTBI (Alsdurf et
al., 2016). However, based on currently available immune-based tests, a third of the world’s
population has probable LTBI (Alsdurf et al., 2016). It is estimated that of those with LTBI, 100

million people will develop active, contagious TB during their lifetimes (WHO, 2015).

The classic symptoms of active TB are a chronic cough with blood stained sputum, fever, night
sweats and weight loss (Barberis et al., 2017). Historically, these classical symptoms have been
described from the time of Hippocrates through to the 18t Century and, at that time, people showing
these symptoms were referred to as suffering from white plague as well as other names that conjure
the despair or horror of this disorder, such as suffering from King’s Evil, the Graveyard Cough and
the Captain of all these Men of Death (Frith & Villemin, 2014). As these symptoms were mostly seen
in young active industrial mineworkers who lived in low socio-economic crowded living conditions,
the symptoms were also called Robber of Youth because of the ability of these opportunistic
symptoms to weaken the immune systems of young industrial mineworkers (Rosner & Markowitz,

1992).

© Central University of Technology, Free State
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TB is an opportunistic infection. Opportunistic infections are infections that occur more often or are
more severe in people with weakened immune systems than in people with normal healthy immune
systems (Scott et al., 2017). So, the emergence of the human immunodeficiency virus (HIV) around
1981 has driven the TB epidemic at an shocking rate (Gakkhar & Chavda, 2012). The common
infection routes for HIV are through sexual contact, syringes, blood products and vertical
transmission from infected persons or products to another person (Beyrer et al., 2000). HIV attacks
the immune system of the infected person and thus severely weakens the immune system (Marais
et al., 2013). Therefore, HIV infected people are highly vulnerable to the opportunistic TB infections
(Sabin & Lundgren, 2013). TB and the acquired immune deficiency syndrome (AIDS) caused by HIV
remain the most common causes of death from an infectious disease worldwide (Zumla et al., 2015;
Marx et al., 2018). Therefore, the extraordinary growth of the TB epidemic, especially on the African

continent, is due to several factors including HIV/AIDS.

The environmental risk factors associated with the transmission and spread of TB is dependent on
the socio-economic status of the area or country (Duarte et al., 2018). Also environmental factors,
such as the exposure to inhalable silica, dust or cigarette smoke, increase the probability of
developing active TB (Adhikari et al., 2018). In addition, overcrowding further increases the risk of
transmitting TB (Berube et al., 2019). Furthermore, a lack of or poor infection prevention and control
precautions also contribute to an increased risk of contracting TB (Aldridge et al., 2016). Although all
these factors play a role in furthering the TB epidemic, the most significant factor contributing to the

growth of the TB epidemic is HIV/AIDS (Chatterjee & Pramanik, 2015).

Finally in 2019, the WHO report introduced new infection and prevention guidelines to address this
need (WHO, 2019). The infectious agent M. tuberculosis is classified as a dangerous microbial

pathogen as it is responsible for infecting more people than any other microbial species (Luba et al.,
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2019). Because M. tuberculosis is an air-borne disease, the mode of transmission occurs effortlessly

(Gunda et al., 2017).

1.2 Aim and objectives

Lesotho is one of the smallest inland countries on the African continent. The country has an
estimated population of 2.29 million and is among the 22 highest TB burdened countries in the world
(WHO, 2018). Lesotho is also among the leading countries where all forms of TB have been
diagnosed (MOH, 2016). In Lesotho, TB is associated with HIV co-infections with an estimated 62

new HIV infections and 50 AIDS associated deaths each day (MOH, 2016).

Little is known about the extent of the prevalence of HIV/AIDS among TB patients living in Lesotho.
Therefore, this study was undertaken to obtain an understanding of the prevalence of HIV among TB
patients living in the lowlands of the Mafeteng district in Lesotho. In the Mafeteng district, there are
19 Health Care Centres (HCCs) with five of these HCCs located in the lowlands of the Mafeteng
district. These five HCCs, namely Mafeteng Hospital, Teba, Motsekuoa, Samaria and LeCoop

HCCs, were integral to this study.

The following objectives were devised to meet the aim of this study:
1. To undertake a review of the literature to obtain an understanding of the prevalence of
HIV/AIDS among TB patients;
2. To source data of TB patients living in the lowlands of the Mafeteng district;
3. Toidentify TB patients who are HIV-positive or who are living with AIDS;
4. To analyse and interpret the results to establish trends amongst the TB patients; and
5. To reach conclusions about the prevalence of HIV/AIDS among TB patients living in the

lowlands of the Mafeteng district in Lesotho.
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1.3 Ethical considerations and limitations

Ethical approval was obtained from the Ministry of Health of Lesotho, National Health Research

Ethics Committee (NH-REC) for this study (Reference: ID161-2018). The Ethics Committee provided

the necessary consent for the relevant handwritten TB registries of the participating HCCs to be

accessed. In addition, the Faculty and Institutional Research Committees of the Central University of

Technology, Free State approved the study. To safeguard patient information privacy, the

researcher observed standard professional and ethical principles. All information collected from the

medical records was treated as confidential and only unique patient numbers were used to identify

patients, instead of their birth names. Thereafter, the data of the different variables were captured in

an electronic spreadsheet. The ethical approval certificate is included as Appendix A.

1.4 Layout of the dissertation

This dissertation is arranged into seven chapters:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Introduction

Chapter 1 provides a brief introduction to the study, aim, objectives, ethical
clearance, limitations and the layout of the study.

Prevalence of Tuberculosis: Review of the literature from 2010 to 2019

Chapter 2 provides a review of the literature addressing the prevalence of HIV/AIDS
among TB patients from 2010 to 2019.

Materials and Methods

Chapter 3 provides detail on the methodology used in this study.

Biographical Information of the Study Population

Chapter 4 provides information about the biographical data of the TB patients living
in the lowlands of the Mafeteng district as captured from the handwritten registries

of the five participating HCCs.
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Chapter 5: The distribution of Tuberculosis types and treatment outcomes in the
lowlands of the Mafeteng district in Lesotho
Chapter 5 provides information about the prevalence of TB patients in the lowlands
of the Mafeteng district in Lesotho.

Chapter 6: Tuberculosis Patients co-infected with Human Immunodeficiency Virus
Chapter 6 provides information on the co-infection of the TB patients with HIV as
obtained from the participating centres in the lowlands of the Mafeteng district in
Lesotho.

Chapter 7: Discussion and Conclusion
Chapter 7 provides an overall discussion and conclusion of the study as well as

recommendations.

Appendix A:  Copy of the ethical approval certificate awarded by Lesotho’s Ministry of Health for
the study.

Appendix B: A copy of the letter requesting access to the handwritten Tuberculosis (TB) registry
books containing patient data as sourced from the five Health Care Centres (HCCs)
located in the lowlands of the Mafeteng district in Lesotho.

Appendix C:  Certificate of language editing.
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Chapter 2

Prevalence of Tuberculosis: Review of the literature from 2010
to 2019

2.1 Introduction

The history of Tuberculosis is full of countless human catastrophes and still today, tuberculosis (TB)
is an infectious disease that claims most human lives worldwide. TB was well known in Ancient
Greece and was called “phthisis”, whereas it was called “tabes” in Ancient Rome. A deadly disease,
especially for young adults, with symptoms of a characteristic night sweat accompanied with
continuous coughing (Barbier & Wirth, 2016). During the 18th and 19th centuries, it came to be
known as “consumption” because of its ability to cause weight loss in humans (Cheon et al., 2016).
During the industrialisation era, the disease was associated with concentration of labourers and poor
socio-economic surroundings that ultimately favoured its spread (Barberis et al., 2017). Moreover
and still true today, transmission through the easy mode of air-borne inhalation, which is considered
as the common transference method, has positioned TB as one of the top ten human killer diseases

(Mhimbira et al., 2019).

2.2 Mycobacterium Tuberculosis Pathogenesis

To date, Mycobacterium tuberculosis (M.TB) is one of the oldest and most successful infectious
agents specific to humans on earth. This infectious agent is characterised by a slow growing, non-
spore forming bacterium that belongs to the genus Mycobacterium Tuberculosis (Floyd et al., 2018).
M.TB infections are difficult to clear primarily because of the infectious agent’s complex composition
and unique secretion system. Also, it has multiple mechanisms of escaping host immune responses
(Li et al., 2019). Furthermore, M.TB has the ability of developing the most sophisticated ways to

evade distinctive and adaptive immune defences against the host immune responses (Orgeur &
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Brosch, 2018). Hence, this is the most important reason why M.TB has succeeded and continues to

infect a quarter of the global human population (Berube et al., 2019).

Other M. tuberculosis complex bacteria include M. leprae which causes leprosy; M. africanum which
causes less severe forms of TB; and M. bovis which is another human TB bacteria contracted mainly
from infected cattle (Kaufmann et al., 2014). Another type is M. Macroti which causes tuberculosis in
small rodents, such as voles, wood mice and shrews, that in some instances can affect mammals,

including humans (Orgeur & Brosch, 2018).

M.TB, classified as a highly infectious pathogen, is the most common and of interest in this study.
Under optimal conditions of oxygen and nutrients at 37°C, M.TB has a mean generation time of 18
to 24 hours, which implies the organism can form visible colonies much longer than other bacteria
(Friedrich et al., 2019). The growth of these colonies causes infected persons to generate and
release tiny droplets containing live M.TB from the respiratory tract (Marzouk et al., 2013). When this
pathogen is inhaled from the environment, it is primarily transmitted through the respiratory route of
susceptible persons (Fogel, 2015). The lungs, as part of the respiratory system, are the most
commonly affected organs of the body and this is referred to as pulmonary infection (Lange et al.,
2014). In the lung alveoli, the M.TB grow and multiply and then may spread via the bloodstream to
other organs and tissues throughout the body. When the infection spreads to other organs, it is

called extra-pulmonary TB (Chatterjee & Pramanik, 2015).

However, the majority of healthy people over the age of five years who become infected with M.TB,
will develop latent TB infection. Latent TB infection is when a person has the M.TB in the body but
does not show any signs of iliness because the M.TB agents are inactive (Bamrah et al., 2014). The
likelihood of latent TB infection progressing and developing into active TB is extremely possible

because the immunity starts to depreciate (Centis et al., 2017). Immune-supressed individuals, such
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as children younger than five years, elderly people and people who are immune-compromised by
other conditions, such as diabetes or pregnancy, are highly likely to develop TB soon after exposure

(Lange et al., 2014).

2.3 Clinical symptoms of Tuberculosis

TB has had a profound impact on humans throughout history, not only on an individual and social
level but also on human physiology as it presents itself with several symptoms, including chronic
coughing. Coughing is a predominant symptom in pulmonary TB infection, both as a symptom and
also as a means of disease transmission (Pan et al., 2015). Coughing is an early symptom of TB
and physiologically serves to clear and expel infections from the respiratory system to protect the
respiratory tract (Turner, 2019). However, coughing is also a means of transport as it has the ability
to carry and expel tiny droplets from the respiratory tract, which contain live M.TB, to other systems
of the body, such as the lymphatic and nervous systems (Caulfield & Wengenack, 2016).
Furthermore, other symptoms, such as a loss of appetite, shortness of breath, chest pain and lung
alleviation, occur as a result of prolonged coughing in TB patients (Turner et al., 2017). Coughing
also has the ability to facilitate the successful aerial transmission of M.TB droplets into the
environment and, if such tiny droplets are inhaled deep into the lungs, they are able to infect a new
host (Butov et al., 2016). Other respiratory symptoms that accompany coughing are fever, night
sweat, pleuritic pain, general discomfort and exudative pleural effusion with lymphocytic

predominance (Raj et al., 2016).

However, in the clinical presentations of extra-pulmonary infection, the most common sites are the
bone and joints, followed by the genital-urinary system, abdomen and lymph nodes (Farajnia et al.,
2019). Prompt and accurate diagnosis of extra-pulmonary TB is important but adequate diagnosis is
often delayed because symptoms vary depending on the affected sites (Whitehorn & Ayles, 2010).

Therefore, with extra-pulmonary infection, patients may have few or almost none of the common
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known signs and symptoms of coughing, fever, night sweats, weight loss, anorexia or fatigue

(Whitehorn & Ayles, 2010).

2.4 Diagnosis and treatment of Tuberculosis patients

There is a wide range of diagnostic applications in TB detection in a suspected person, which
involves clinical presentation as well as laboratory tests. The majority of TB cases are pulmonary,
which is considered a respiratory infection. Therefore, most TB cases are diagnosed through a
smear of M.TB from sputum samples and smear of acid-fast bacilli (Tamez-Torres et al., 2018). The
tuberculin skin test (TST) is one of the diagnostic methods used. This is only considered to be
suitable for children who have not been given the Bacillus Calmette-Guérin (BCG) vaccine before,
who are continually exposed to TB infected patients, and who cannot be separated from infected
adults (CDC, 2011). Culture examination of urine samples can improve the detection rate of M.TB in
pulmonary infections among suspected HIV-positive patients, as it was reported that M.TB can be
cultured in urine of HIV-positive patients (Chemeda et al., 2019). Therefore, early detection and
prompt diagnosis is important in TB control, especially in the highly affected regions, such as

developing countries.

However, the definitive diagnostic methods, including the culture of M.TB bacteria from sputum
samples and smear of acid-fast bacilli, demonstrate some limitations in identifying all TB cases
(Centis et al., 2017). Other adjunctive diagnostic methods, such as radiography and nucleic acid
amplification tests, also exhibit poor performances in the diagnosis of active TB (Schito et al., 2017).
Xpert M.TB/RIF (Cepheid) is another advanced rapid laboratory application direct molecular test in
the diagnosis of pulmonary TB and the detection of Rifampicin resistance among TB patients
(Parcell et al., 2017). Moreover, the non-specific clinical presentations of extra-pulmonary TB and its
pauci-bacillary load in poorly accessible sites of affected organs results in a lower chance of

establishing a definitive diagnosis (Heller et al., 2018). As it is less common and less familiar to most
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physicians to establish appropriate confirmatory evidence, invasive procedures are therefore needed
to assist in the confirmation of extra-pulmonary TB. As physicians often confirm extra-pulmonary
infection on clinical suspicion alone, this has resulted in a number of TB suspects being on the

wrong treatment (Heller et al., 2018).

In most nations, the treatment of active TB depends on the following drugs; Isoniazid; Rifampicin;
Pyrazinamide and Ethambutol (McBryde et al., 2017). However, these drugs have been exposed to
a challenge from resistant M.TB. In 2015, there were 10.4 million new cases of TB, 490,000 of them
were multidrug-resistant TB (MDR-TB). The WHO further estimated that there were also 8,000
extensively drug-resistant TB (XDR-TB) cases worldwide (Faksri et al., 2019). Globally in 2016,
there was an estimated increase of 600,000 new cases with resistance to MDR-TB, especially to the
most powerful first-line drug for TB treatment, Rifampicin (Floyd et al., 2018). In 2017, the WHO
reported a slight drop from 600,000 new cases to an estimated 558,000 cases that were resistant to
the Rifampicin TB drug (Honeyborne et al., 2019). In the same year, WHO further reported that 3.5%
of the new TB cases and 18% of the retreated TB cases were resistant to the first-line multidrug
(WHO, 2018). The findings in the WHO report indicated that the development of MDR-TB occurs as
a result of the mismanagement of patients and inadequate administration of anti-microbial therapy,

which contributes to the drug-resistant TB (DR-TB) (WHO, 2018).

Two modes exist by which patients’ contract DR-TB. Primary resistance results from infection with a
drug-resistant strain, whereas resistance that develops during the period of therapy administration is
referred to as secondary or acquired resistance (Juarez-Eusebio et al., 2017). The increase of
resistance might occur when additional drugs are administered during the course of treatment, often
in association with inadequate therapy (Chia & Crum-Cianflone, 2018). The most common
resistance experienced among TB patients is MDR-TB. MDR-TB is a form of drug-resistant TB in

which M.TB can no longer be killed by the two best antibiotics most commonly used to cure TB, i.e.
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Isoniazid and Rifampicin (Mulisa et al., 2015). These two drugs are classified as the most powerful
first-line drugs used for TB treatment (Ferlazzo et al., 2018). The treatment of MDR-TB is expensive
as it is prolonged for almost 18 to 24 months and this is associated with a higher incidence of
adverse reactions among TB patients due to the extended process of administration of cure (Lemos
& Matos, 2013). The treatment is also complex because it involves a TB clinical history and the
administration of at least five drugs, three of which should not have been used previously as well as
the use of a Fluoroquinolone and the use of an injectable anti-TB drug (Lange et al., 2014). The
standardised drugs used for the management of MDR-TB, as approved by WHO, are Terizidone,

Levofloxacin, Pyrazinamide, Ethambutol and Streptomycin or Amikacin (McBryde et al., 2017).

MDR-TB development is often associated with patients who default in their TB treatment. Some
reports suggested that running out of stock of the first-line drugs, especially in poor under developing
nations, is the main reason driving MDR-TB (Abubakar et al., 2019). In addition, extremely poor
prognosis of TB patients, low adherence to TB treatment and inadequacy of a drug regimen are also
persuading causes of MDR-TB (Fonseca et al., 2015). Furthermore, HIV infection has also been
implicated among the causes of MDR-TB and indicated as the strongest predictor of death among
MDR-TB patients (Rendon et al., 2018). The impact of MDR-TB is predominately in low-income
countries, such as the sub-Saharan African region, rather than in the high income countries, such as

the United Kingdom (Vella et al., 2018).

Low-income countries experience a shortage of health resources, finances and skilled personnel
required for the diagnosis and management of TB. This causes additional challenges, which
complicates the containment and control of TB (Mulisa et al., 2015). Further, MDR-TB requires
prolonged therapy with a combination of second-line anti-TB drugs, many of which are less effective,
more toxic and more expensive than first-line drugs (Brynildsrud et al., 2018). It was found that poor

quality directly observed treatment (DOT) has resulted in poor adherence, thus causing previously
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treated cases to develop a resistance to TB drugs (Mugomeri et al, 2018). Moreover, South Africa, a
neighbour of Lesotho, was ranked as a high burden MDR-TB country with an estimated 13,000
cases being diagnosed with MDR-TB in 2008 (Streicher et al., 2012). According to the World Bank
global report of 2018, the prevalence of TB and HIV/AIDS among migrant mineworkers and ex-
mineworkers across neighbouring nations, including Lesotho, has hugely contributed to the spread
of MDR-TB. The report further said that the South African mining sector reported about 2,500 to
3,000 cases of MDR-TB per 100,000 workers (The World Bank, 2019). In Lesotho, people living with
HIV are particularly susceptible to TB infection and are often exposed to DR-TB while seeking care

at hospitals and outpatient clinics (Kose et al., 2015).

On top of all these challenges, there is also a more ominous strain of TB, which is highly drug-
resistant. This strain is known as extensively drug-resistant tuberculosis (XDR-TB). XDR-TB is
described when M.TB is resistant to Isoniazid, Rifampicin, Fluoroquinolone and at least one of the
three injectable second-line anti-TB drugs, namely Capreomycin, Kanamycin or Amikacin (Maitra et
al., 2015). The primary index cases of XDR-TB were detected in two Italian women who died after
422 and 625 days spent in hospital and 94 and 60 months of treatment, respectively (Dheda et al.,
2014). In South Africa, an index case of XDR-TB was described for the first time in KwaZulu-Natal in
a population of HIV/AIDS patients, where the mean survival time between diagnosis by sputum
smear microscopy and death was 16 days (Lemos & Matos, 2013). Historically, this strain that is
responsible for the spread of XDR-TB, was dispersed by Europeans to South Africa about 130 years
ago (Brynildsrud et al., 2018). Furthermore, in poor nations with poor healthcare infrastructures and
limited resources, this strain can be difficult to detect and managed, which adds an additional

challenge.

In addition to new TB patients being infected specifically by the XDR-TB strain, there are also

reports indicating that the majority of MDR-TB patients progress to XDR-TB (Mellado Pefia et al.,

© Central University of Technology, Free State



(Qﬁ s oo Sk

Chapter 2: Review of the Literature Page |14

2017). This progression is often linked to the delaying of a specific treatment regime and also less
knowledgeable and skilled healthcare providers not able to confirm the diagnosis of MDR-TB in time
(Sharma et al., 2018). Furthermore, the Linezolid drug was found effective at achieving culture
conversion in the treatment of XDR-TB patients, however, 82% of patients treated with Linezolid
developed significant adverse side effects, namely peripheral neuropathy and myelo-suppression
(Akkerman et al., 2019). Moreover, the other two drugs, Pretomanid and Tedizolid, while
commercially available for the treatment of XDR-TB are not licensed for commercial use because
they are currently still being used in pilot studies. However, it is anticipated that they will bring new

hope for the control and management of MDR/XDR-TB (Tiberi et al., 2019).

Another devastating strain of multidrug-resistant TB is called totally drug-resistant Tuberculosis
(TDR-TB), which is resistant to all first-line and second-line drugs and is untreatable. Often people
infected by this strain end up dying, thus complicating TB management further (McBryde et al.,
2017). The TDR-TB was noted in China, India, Africa and Eastern Europe (Hoagland et al., 2016).
TDR-TB has also been discovered in Iran and South Africa (Streicher et al., 2012). The major
reason for the development of TDR-TB is the fact that M.TB is capable of exploiting different
enzymatic strategies to change the arrangement of drug synthesis intended to treat XDR-TB patients
(Demile et al., 2018). Moreover, there are also new reports that mentioned that the M. TB has the
ability to directly modify the anti-TB drugs into another form. This ability leads to the inactivation of
the target drug compound action normally used for the explicit function of treating M.TB (Akkerman
et al., 2019). Additionally, in many countries, there is an accumulated number of patients who
receive a delayed specific treatment regime due to a lack of experts to diagnose XDR-TB (Juarez-
Eusebio et al., 2017). Finally, when treatment can be initiated for these patients, the treatment
regimen is toxic, slower to reduce the bacterial burden and less successful, which often leads to
treatment failures and withdrawals, thus giving further opportunity for TDR-TB to develop and these

patients never being cured and eventually dying (McBryde et al., 2017).
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2.5 Prevalence of Tuberculosis

Tuberculosis is one of the oldest diseases affecting humans and yet it remains the number one killer
disease worldwide, despite centuries of advanced health care. TB has caused millions of deaths
worldwide (Tornheim & Dooley, 2019). In a study conducted in 2015, it was found that approximately
one-third of the world’s population was infected with M.TB (Dodd et al., 2017). In 2016, WHO
estimated that there were 10.4 million new cases of TB with 1.3 million deaths of non-HIV infected
people being recorded (Hanna et al., 2017). Thus was substantially greater than 2014 where there
was an estimated 9.6 million new TB infections and it was reported that 1.5 million deaths were
caused by TB (Chetty et al., 2017). Amongst the estimated 1.5 million TB deaths recorded in 2014,
90% of these deaths originated from the sub-Saharan African region (Brynildsrud et al., 2018).
Nevertheless, in 2017 there were 10.0 million people who were infected with M.TB and among these

5.8 million were men, 3.2 million were women and 1.0 million were children (WHO, 2018).

Therefore, the latest report results indicate that there was a decrease in new infections of TB
because of improved disease prevention and management of TB and co-infections in most high
burden countries (WHO, 2018). These 10.0 million TB infections in 2017 were recorded from all the
regions of the world. However, two-thirds were in eight countries: India, China, Indonesia, the
Philippines, Pakistan, Nigeria, Bangladesh and South Africa (WHO, 2018). Apart from these eight
countries, Lesotho was number 22 on the WHO'’s list of the 30 high TB burden countries in the world
(WHO, 2018). The prevalence of TB in South-East Asia was estimated to be 244 per 100,000 of the
population while, in Africa alone, it was estimated that about 300 per 100,000 of the population is
suffering from TB (Nagu et al., 2017). For this increase in infections, Africa was identified to have the

highest global TB burden (Tiberi et al., 2017).

Lesotho is experiencing extraordinary challenges due to its high TB burden. TB is a major cause of

iliness and death in this small African country (Mugomeri et al., 2018). With a population of 2.29
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million people, Lesotho has the world’s second highest TB incidence with an estimated 788 per
100,000 people suffering from TB in 2014 (Hayes-Larson et al., 2017). In 2017, the WHO reported a
substantial increase in the number of TB infections in Lesotho with 2,000 per 100,000 (WHO, 2018).

Therefore, appropriate prevention and control efforts are needed to fight the TB disease.

2.6 Relationship between TB and HIV epidemics

The human immunodeficiency virus (HIV) is the epidemic that assists in creating a large pool of
persons at high risk of developing TB. This increases the number of people who will ultimately
develop and transmit TB to other HIV infected and HIV uninfected persons. HIV, as a ribonucleic
acid (RNA) retrovirus, targets host immune defences by infecting and eventually destroying the
person’s immune response (Chandra et al., 2013). Furthermore, TB/HIV have a synergistic
relationship. This relationship works where TB causes cell activation and excessive cytokine and
chemokine production in the infected person (Lee et al., 2019). This later helps HIV production and
speeds up the progression to acquired immune deficiency syndrome (AIDS) (Pinto & Carvalho,
2017). It does this by attacking the immune system of the infected person and thus, severely
weakens the immune system (Marais et al., 2011). This weakened immune system is then also
favourable for TB as the infected person is highly vulnerable to opportunistic M.TB infection (GBC,

2018).

This said, HIV infection itself does not kill the infected person. People die from the development of
AIDS that is helped by opportunistic infections and other health conditions, which are aggravated by
the weakened immune system of the infected person (Sah et al., 2016). Moreover, it is estimated
that people living with TB are 26 to 31 times more likely to be co-infected with HIV, mainly within the
South African region where co-infection rates are predominately high (Chanda-Kapata et al., 2017).
Therefore, the risk of TB doubles and progressively increases with advancing immunodeficiency

(Mahtab & Coetzee, 2017). TB has always been there, occurring in a sporadic or in cluster form and
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killing a minority of the world population in smaller clusters (Locatelli et al., 2016; Ramirez et al.,
2018). But after 1981, with the emergence of HIV, TB cases started to increase at an alarming rate
(Wingfield et al., 2018). The two epidemics depleted many human lives because of new infections as

well as deaths caused by the development of AIDS (Sabbagh et al., 2019).

TB in patients with HIV infection can be presented in many forms; one of these forms can be
anaemic condition. This condition is an independent predictor of early incidences of TB among HIV
infected patients, mostly in sub-Saharan Africa (Mntonintshi et al., 2017). Furthermore, anaemia is
one of the most common blood vessel conditions, often diagnosed among patients with TB
(Barzegari et al., 2019). The results from a recent study indicated that more than 43% of the TB co-
infected patients suffered from moderate to severe anaemia and about half of them had chronic
anaemia disease (Barzegari et al., 2019). Another condition associated with TB/HIV is pleural
effusion, which is a manifestation of excess fluid between the layers outside the lungs and inside the
chest cavity, making the isolation of M.TB more difficult than in other human organs (Michot et al.,
2016). This condition often occurs in extra-pulmonary TB patients as a result of the migration of

infection to other organs, such as the lymph nodes and the brain (Krauss et al., 2015).

2.7 Prevalence of TB patients co-infected with HIV/AIDS

TB remains one of the major causes of death for millions of people living with HIV/AIDS. In 2016,
there was an estimated 10.6 million new TB patients of which 4.2 million were HIV-positive people
and who also died from TB (Adhikari et al., 2018). However in 2017, TB caused an estimated 1.3
million deaths among HIV-negative people with an additional 300,000 deaths among TB/HIV-positive
people (WHO, 2018). TB and HIV are found to be common among pregnant mothers and it is
estimated that among 300,000 pregnant women are infected with TB/HIV. If left untreated, it can

increase the chance of premature death by up to 40% (Suresh et al., 2016).
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The number of TB/HIV infections and deaths of patients has increased in the African region. The
African region bears the highest global TB/HIV disease burden with over 50% of TB patients being
co-infected. Globally in 2014, an estimated 1.2 million of the 9.6 million new cases were HIV-
positive. Among these 1.2 million HIV co-infected cases, 74% were recorded from patients living in
the sub-Saharan Africa region (Ntoumi et al., 2016). While in 2015, there were 10.4 million cases of
TB recorded all over the world, with the Africa region carrying the highest global TB/HIV burden
(Rendon et al., 2018). There were 1.4 million new cases of TB reported among HIV-positive patients
and approximately 1.3 million TB deaths recorded among HIV-negative people as well as an

additional 374,000 deaths recorded among HIV-positive people (Fiore-Gartland et al., 2018).

In Lesotho, TB is often associated with the HIV/AIDS pandemic. The country has the highest TB co-
infected HIV rate that is estimated to be 238 per 100,000 of the population, followed by Mozambique
with 114 per 100,000, Zambia 74 per 100,000 and Namibia at 35 per 100,000 (Musuka et al., 2018).
In 2015, approximately 270,000 of the people in Lesotho were diagnosed as HIV-positive and out of
this number, 11,801 were infected children and the remaining 258,472 were infected adults (WHO,
2016). Furthermore in this country, HIV/AIDS alone is also a major health concern with HIV co-
infection estimated to occur among 62 people and 50 associated deaths believed to be caused by
AIDS each day (Malangu & Adebanjo, 2015). In 2017, WHO classified Lesotho as one of the top 22
countries globally carrying a huge burden of TB and TB/HIV infection (WHO, 2018). The WHO report
further indicated that the incidence of TB/HIV patients was 788 patients per 100,000 of the

population in Lesotho (Luba et al., 2019).

2.8 Risk factors associated with Tuberculosis

One of the targets of the Sustainable Development Goals (SDGs) for the period 2015 to 2030 is to
end the global TB epidemic by emphasising the need for prevention across all sectors with the

approach being infection prevention and control (IPC) in healthcare services and other places where
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the risk of Mycobacterium Tuberculosis transmission may be high. There are a number of risk
factors associated with the transmission and spread of M.TB (Cui et al., 2017). The spread of M.TB
is dependent on the socio-economic status of the area or a country (Carter et al., 2018). This means
that the poorer the country, the higher the instances of TB possibilities (Granich & Gupta, 2018).

Unfortunately, this is the case in most countries on the African continent (Parsons et al., 2011).

In most African communities, living arrangements are less than adequate with poor ventilation in
households that adds additional challenges (Magadi, 2011). A South African study conducted to
determine the link between TB transmission and ventilation in traditional homes, indicated that
natural ventilation contributed to TB prevention (Lygizos et al., 2013). Environmental factors, such as
working in silica industries, poor infection control and overcrowding, increases the risk of transmitting
TB (Berube et al., 2019). Exposure to inhalable silica, dust or cigarette smoke also increases the
chances of developing active TB (Adhikari et al., 2018). This was confirmed in a previous study,
which estimated that the global prevalence of infection among prisoners living in overcrowded

conditions was only 2.8% for active TB (Adhikari et al., 2018).

Other risk factors in the spread of TB include migrants from high TB endemic countries and
homeless populations. More than 50% of TB cases in low incidence countries occur amongst people
born outside of those countries and in some cases, this figure increases to 90% (Craig et al., 2017).
They also comprise 38% of non-treatment adherent cases, 44% of cases lost to follow-up and 30%
of cases deemed as highly infectious to transmit TB (Craig & Zumla, 2015). The economy of
neighbouring countries, including Lesotho, is dependent mostly on migrant labourers and domestic
servants working in neighbouring South Africa, which has a population highly infected with TB
(Harries et al., 2010). South Africa completely surrounds Lesotho and ranks among the top ten

countries in the world with a high burden of TB disease (WHO, 2018). This completely exposes the
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poor countries, like Lesotho as well as Botswana, Swaziland and even Namibia, further to TB

infection through migrants (Kwok et al., 2015).

Furthermore, prevalence of TB and HIV/AIDS among migrant mineworkers and ex-mineworkers
across national borders has ultimately resulted in a larger disease burden, and the loss of being able
to follow-up on patients who migrate across the health systems further contributes to the spread of
TB (The World Bank, 2019). A cross-border response to TB involves a number of policies and
service delivery considerations and the success of these efforts largely depend on improved
combination strategy among the border nations (Osewe & Nkrumah, 2018). From 2003 to 2011, the
South African TB patients default rates had increased from 6% to 11%, which was above the South
African national target of maintaining less than 5% each year. Failure of the treatment success was
mainly because of the weak follow-up possibilities and poor delivery of health management systems

at grassroots level (Kigozi et al., 2017).

The relationship between unemployment, stigma, risk factors and disease is well known. Direct
correlation between these factors cause young people in custodial centres to be distinguished by a
high prevalence of complex health-related needs (Verma et al., 2019). Additional challenges present
are substance use and risky sexual behaviour (Craig et al., 2017). Consequently, the combination of
complex health-related needs and additional challenges is the result of low education,
unemployment, poverty and stigma, which exposes the young people to a higher increased chance

of developing active TB (Kinner et al., 2018).

In sub-Saharan Africa, stigma and adverse perceptions about the link between TB and HIV, at both
community and individual levels, have delayed diagnosis, poor treatment outcomes and increased
transmission of TB infection (Musasa, 2011). Stigma and discrimination in some communities has

contributed to women contracting the TB infection and this skewed perception about TB infections
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often causes these women to be outcast by their families and communities (Barnabishvili et al.,
2016). Cultural and financial barriers can act as major obstacles for women seeking health care and
this results in delayed diagnoses that causes them to end up with more severe illnesses. TB mainly
affects women when they are economically and reproductively active, thus the impact of the disease

also has a detrimental effect on their children and families (WHO, 2018).

In Lesotho, it has also been reported with extensive evidence that TB/HIV patients with mental
health conditions have poor treatment outcomes and thus they continue to spread TB/HIV even
further to their close contacts (Hayes-Larson et al., 2017). The ripple effect of these circumstances
among women within families and communities indicates a serious need for further investigation and

intervention.

Living and working in overcrowded conditions has fuelled the spread of TB. However, with the help
of good urban planning, environmental protection and a strong, well-co-ordinated urban health
system, the TB epidemic can be managed. Lesotho has developed its own TB infection control (IC)
guidelines (Hirsch-Moverman et al., 2017). These guidelines aid healthcare providers in reducing the
spread of TB. But a lack of equipment, knowledge and work overload remain major constraints to TB
infection control in Lesotho (Mugomeri et al., 2015). Development and implementation of IC
guidelines in resource-limited centres should be a priority in the high TB/HIV prevalence areas as
these preventative measures can reduce multiple infections caused by M.TB droplets (Mugomeri et
al., 2017). In 2019, the WHO introduced new infection and prevention guidelines to bridge the gap in

previous guidelines so the current challenges can be address accordingly (WHO, 2019).

2.9 Prevalence of Tuberculosis among gender and age groups

In 2014, Tuberculosis prevalence was significantly higher among males compared with females in

low- and middle-income countries (Shimeles et al., 2019). There is strong evidence that males are
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more reluctant in seeking and/or accessing TB care in many health care centres (Shimeles et al.,
2019). Over the past 20 years, TB case notifications among males have exceeded those among
females in most of the health care centres (Horton et al., 2016). There was also a confirmatory
report from an earlier study conducted at a Hospital DOTS clinic between September 2009 and
August 2012. Among a total of 2,096 patients, 1,246 patients (59.4%) were male and 850 (40.6%)
were female with the most participated age group being between 25 to 34 years. Of these females,
471 (22.5%) were positive with pulmonary TB and 299 (14.3%) with extra-pulmonary TB (Tarekegne
et al., 2016). The study further indicated that 89.5% (1,876) of all the patients were new TB cases,
while 5.6% (118) and 4.9% (102) were retreatment and transferred TB cases, respectively

(Tarekegne et al., 2016).

In an earlier eastern India study, out of 406 participating TB patients, the most affected gender was
male with 267 while 139 were female. Furthermore, the affected age group interval was the adult
group of 31 to 45 years (Manjareeka & Nanda, 2013). In a similar study conducted in Nepal, among
the total 995 TB patients tested for HIV, 716 were males of which 2.8% were HIV-positive and 279
female of which 1.4% were HIV-positive (Sah et al., 2016). In this Nepal study, the most significant
proportion of their TB study population was HIV affected and also among the more mature adults of
35 to 39 years of age. However, one conflicting report came from a retrospective cohort study
conducted in Cameroon where the results indicated significantly more HIV-positive TB female
patients. A possible reason behind this was that significantly more of the male TB patients, that is
one out of eight, failed to undergo HIV testing and ultimately were infecting their partners (Yone et

al., 2012),

The WHO Tuberculosis Report of 2014 stated that in 2013 there were an estimated 3.3 million TB
cases and 510,000 deaths among females worldwide as well as a third co-infected with HIV (Bates

et al., 2015). While in an audit of maternal mortality in Johannesburg in South Africa, the study
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revealed that 70% of the deaths in females infected with HIV were HIV-related rather than maternal
causes and these deaths were caused mainly due to TB (Suresh et al., 2016). In a study conducted
in Lesotho, it was revealed that among 371 participants, 56% were TB co-infected with HIV/AIDS
male patients aged between 30 and 44 years (Hayes-Larson et al., 2017). These alarmingly high
mortality rates among female TB patients and male TB patients failing to undergo HIV testing should
be investigated in much more detail. The true causes behind losing so many male and female TB

patients in the sub-Saharan African countries may be due to other causes not initially identified.

In a study investigating HIV associated TB deaths at the Matema Hospital in northwest Ethiopia, the
findings of the age groups indicated that the median age of the 1,246 study participants was 28
years. More than a third of the patients (633) were in the age group of >25 to 34 years (Tarekegne et
al., 2016). Similarly, a cross-sectional retrospective record review in a high-burdened province of
South Africa between 2009 to 2012 revealed that of the total 66,940 new TB cases among patients
categorised into the age group interval of 15 years and above, almost less than two-thirds of those
patients were co-infected with HIV (Engelbrecht et al., 2017). In the study conducted at the Central
Hospital of South Eastern India, of the 406 TB patients included in this study, the most commonly
affected age group was 31 to 45 years (Manjareeka & Nanda, 2013). In the same year, it was
estimated that at least two-thirds of all age group cases in sub-Saharan Africa go undiagnosed or

unreported.

Often extra-pulmonary paediatric TB is especially difficult to diagnose with standard sputum-based
tests (Kendall, 2017). The WHO estimated that one million children contracted TB in 2015 resulting
in 210,000 deaths (Marais, 2017). Reports indicated that at least 5,000 children were likely to have
died from MDR-TB and around 40,000 were co-infected with HIV (Marais, 2017). TB among the
young age group interval was estimated at 1 million, which represented 10% of the global TB burden

(Caminero & Scardigli, 2016). Some of the cases go undiagnosed or unreported in TB programmes
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because of difficulties examining children with TB (Caulfield & Wengenack, 2016). These findings

are reason for concern and are indicative of the need for further investigation and intervention.

2.10 Major challenges facing prevention and treatment of TB

The WHO End TB Strategy sets ambitious goals for the post 2015 agenda. One goal is to ensure
that no TB affected household experiences catastrophic costs due to TB by 2030. The increasing
numbers of TB cases in developing countries is one of the main concerns of this goal (Padayatchi et
al., 2017). This unique strategy goal is faced with numerous challenges, especially because the true
burden of TB remains difficult to quantify and is dreadful (Schito et al., 2017). The burden of TB
disease accounts for more than 10 million new cases per year of which less than two-thirds were
reported cases (Granich & Gupta, 2018). Unreported cases of nearly 3 million TB patients were
considered to be unaccounted for in 2009; they were either not diagnosed or not reported to TB
control programmes (Pai & Temesgen, 2017). Furthermore, from the period 2009 to 2015, the
number of undiagnosed TB cases was reported to have increased to 4.3 million, a difference of 1.3
million from 2009 to 2015 (Kendall, 2017). This figure was expected to increase further to 4.8 million
in 2016. Sadly, nations have neglected TB for far too long (Tanday, 2017) although the global
number of TB deaths decreased by 42% between 2000 and 2017 and the annual decline in the

worldwide new TB infections was reported to be only 1.5% (WHO, 2018).

Furthermore, TB in the young age group of less than five years is a hidden epidemic, particularly
because a large proportion of these cases remain undetected or not reported. It was stated that what
is seen about TB is only the tip of the iceberg (Uplekar et al., 2015) because often when children are
diagnosed with TB, treatment outcomes are poor (Dodd et al., 2014). Most children dying from TB
are often misdiagnosed or incorrectly classified as having pneumonia, meningitis, some drug-

resistant disease, HIV/AIDS or malnutrition (Marais, 2017).
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In addition, HIV-positive patients are often associated with a high rate of extra-pulmonary TB, which
offers daunting diagnostic challenges on its own (Chanda-Kapata et al., 2017). Gaps in the
understanding of the pathophysiologic networks between the human body and M.TB are one of the
reasons for the low effectiveness of treatment (Butov et al., 2016). Consequently, combined
therapeutic approaches are required to obstruct M.TB and block systemic infection migrating to other
body tissues (Butov et al., 2016). To address these challenges and misdiagnoses, it is important to
strengthen all the links right through from diagnosis to successful treatment completion (Mwangwa et

al., 2017),

The only preventative vaccine licensed by WHO to prevent TB of all types is not effectively
adequate. Therefore, TB continues to be a global epidemic despite the availability of Bacillus
Calmette-Guérin (BCG) vaccine for more than sixty years (Husain et al., 2016). Even to date, there
is still no replacement for the BCG vaccine, which is the only TB vaccine developed and licensed for
human use (Méndez-Samperio, 2019). BCG vaccine was developed as early as 1921 and remains
the only WHO-prequalified vaccine to prevent TB. Thus, the discovery and development of new TB
vaccines currently remains a priority (Vekemans et al., 2019). The BCG, which is extensively used
as part of the Expanded Program on Immunisation globally, prevents against only severe forms of
childhood TB (Darrah et al., 2019). BCG vaccine is given by intradermal administration at birth and is
effective at protecting infants from the systemic appearances of TB (Darrah et al., 2019). However,
the current vaccine does not protect against the most prevalent form of this disease, namely
pulmonary TB, in all age groups (Grdschel et al., 2014). Thus, an improved vaccine against TB is

desperately needed (Zumla et al., 2015).

The current goal of the End TB Strategy will be difficult to achieve unless the scientific community
pools its resources in all areas to develop an alternative protective vaccine (Sathkumara et al.,

2019). In an effort to eradicate TB, vaccinologists around the world have made substantial efforts to
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develop improved vaccine candidates. These efforts are based on the understanding of BCG
developing a favourable immune response reaction against TB (Husain et al., 2016). The current
vaccine that gives protection against pulmonary TB is incomplete, variable and not durable (Centis
et al., 2017). Moreover, there are a number of critical barriers retarding the development of new TB
vaccines (Graham et al., 2015). These barriers include TB vaccine administered intradermal but
these have resulted in low vaccine protection efficacy (Petersen et al., 2017). Furthermore, the best

route of delivery of the TB vaccine still needs to be debated (Da Costa et al., 2015).

Elimination of TB is not an easy goal. A realistic approach to TB elimination has to rely on the
development of innovative diagnoses, treatment and preventive tools. However, one more emphasis
is that it will be impossible without a strong political commitment towards TB elimination around the
world (Carvalho et al., 2018). At present, the development of new drugs for the treatment of TB does
not keep pace with the development of M.TB drug-resistance (Honeyborne et al., 2019). Evidently,
innovative interventions are needed to combat the emerging pandemics of MDR-TB and XDR-TB

(Tiberi et al., 2019).

In Africa, where limited resources exist, it is largely under reported as many of the MDR-TB patients
are remaining undiagnosed due to the low socio-economic status of the population, lack of
awareness and inaccessibility to health services (Castro et al., 2019). In some sub-Saharan regions,
more than half of the patients prefer to seek private medical care. However, the private sector has
often failed to provide high-quality TB case detection, which is the case with National Tuberculosis
Programmes (NTPs) that are well positioned to deliver such care services (Lei et al., 2015).
Available data show that in the Republic of Congo, the HIV prevalence rate was 3.5% nationally but
peaked at 5% in urban areas. However, HIV testing was not systematically performed among TB

patients and the actual prevalence of TB/HIV co-infection remains unknown (Linguissi et al., 2017).
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WHO estimated that there were among one million incident cases of children affected by TB and at
least 210,000 TB deaths recorded among these children in 2015 (WHO, 2016). Despite the high
burden of TB in children, it was estimated that at least two-thirds of cases in sub-Saharan Africa go
undiagnosed or unreported (Mwangwa et al., 2017). Investigation of children suspected of having TB
is difficult (Caminero & Scardigli, 2016). In clinical practice, the diagnosis requires a systematic
approach that is comprised of obtaining clinical history, detailed physical examination and
identification of the pathogen (Carvalho et al., 2018). The disease has variable clinical presentations
and symptoms are often non-specific (Duarte et al., 2018). For most children, TB cannot be
confirmed bacteriologically because sputum specimens are usually not accessible, thus making
bacteriologic confirmation difficult. Therefore, the diagnosis is often presumed rather than confirmed

(Duarte et al., 2018).

An HIV-positive patient, who may be infected with M. TB, also presents challenges for proper TB
detection. Clinical evidence has shown that the likelihood of misdiagnosing M.TB is higher in
patients infected with HIV (Parcell et al., 2017). The diagnostic difficulty arises from non-specific
symptoms, absence of typical radiological presentations and sputum smears that are negative for
acid fast bacilli (Parcell et al., 2017). The diagnosis of TB is further complicated in HIV infected
children who have advanced immune-suppression because of the presence of pneumonia,
disseminated bacterial, fungal and viral infections or other mycobacterial agents, which often inhibit
TB bacilli disease (Krauss et al., 2015). Furthermore, in HIV-positive patients who present signs and
symptoms of active TB, such as chronic cough, fever, night sweats and weight loss over extended
periods, the normal chest radiographs are often non-indicative to the effects of TB bacilli (Tamez-
Torres et al., 2018). These challenges are associated because of the viral load suppression of the

bacilli in the body of patients affected with HIV/AIDS (Mwangwa et al., 2017).
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Treatment of TB in children is challenging, particularly due to the lack of paediatric formulations,
drug toxicity and difficult adherence to current treatment strategies (Carvalho et al., 2018). There are
also interactions between some anti-TB drugs and anti-retroviral therapy (ART) for people living with
HIV (Lienhardt et al., 2016). New drugs are required to shorten treatment duration, affordability,
efficacy and tolerability of treatment for MDR-TB. The two drugs, Bedaquiline and Delamanid,
recently received conditional regulatory approval to treat MDR-TB (Lessem et al., 2015). However,
the two drugs still face financial and scientific access challenges from the perspective of patients,

providers and programmes in poor countries (Lessem et al., 2015).

The importance of aligning and integrating TB and HIV treatment services is vital and should include
follow-up and adherence to support services through co-ordinated and collaborative efforts between
individual TB and HIV programmes (Hirsch-Moverman et al., 2017). Also, it is important that co-
infection is addressed within the broader WHO DOTS framework (Hirsch-Moverman et al., 2017). If
a HIV-positive person has a latent TB infection (LTBI), the WHO recommends the provision of
Isoniazid preventive therapy (IPT), which prevents the progression to active TB and thus, has no

interactions with anti-retroviral medication (Linguissi et al., 2017).

In Lesotho, TB is associated with HIV/AIDS co-infection, social problems, difficulties in patient
treatment adherence and the threat of resistance against anti-TB drugs (Lessells et al., 2015).
Lesotho, with a population of 2.29 million, has the world’s second highest TB incidence. In 2015, this
was estimated at 788 per 100,000 with approximately 72% of patients with TB also co-infected with
HIV (Hayes-Larson et al., 2017). Other problems manifest and complicate matters, including the
social movement interaction between Lesotho and the South African Province of the Free State,
which had an estimated 709 per 100,000 TB incidence cases in 2012 (Heunis et al., 2017). The
Mountain Kingdom has the highest adult HIV prevalence in the world at a staggering 23% (Howard

et al., 2016). There are an estimated 52 new HIV infections and 26 deaths because of AIDS each
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day. Mafeteng district, in particular, was among five districts that account for 75% of all the people

living with HIV/AIDS in Lesotho in 2013 (MOH, 2017).

The Government of Lesotho has made admirable strides in addressing the dual epidemics. The
introduction of highly active anti-retroviral therapy (HAART) seems to be working and there is
remarkable evidence of reduced morbidity and mortality among HIV infected patients (Hayes-Larson
etal., 2017). At the time of a study conducted on TB and HIV patients in Lesotho in 2012, 88% of TB
patients had a known HIV status and 97% of those diagnosed with HIV were placed on ART
prophylaxis (Howard et al., 2016). Therefore, through the help of the Centre for Disease Control
(CDC), all TB activities are integrated into all HIV clinical services funded by the CDC. Recently,
CDC support for TB control efforts included an evaluation of the national TB/HIV programme, a

research project involving TB services for miners and a survey on drug resistance (CDC, 2018).

The Government also developed a five-year strategic plan for DOTS and strategies to combat the
spread of TB (MOH, 2016). Lesotho has adapted the WHO TB infection control guidelines. These
guidelines aid healthcare providers in reducing the spread of TB. However, lack of equipment,
knowledge and work overload remain major constraints in preventing or reducing TB infection in

Lesotho (Howard et al., 2016).

2.11 Tuberculosis and HIV co-infection burden reduction

“We face an uphill battle to reach the global targets for tuberculosis”, concluded Margaret Chan,
Director General of WHO, during the launching of her report (WHO, 2018). Recent statistics have
indicated that the proportion of people with TB, who died from the disease in 2000, declined from
23% to 16% (WHO, 2018). Indicators predicted that worldwide the TB incidence rate would be able
to decline at about 2 to 3% per year by 2020 (Shimeles et al., 2019). These figures need to improve

to 4 to 5% and 10% per year, respectively, so that incidences can decline faster in order that the first
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milestone of the 2020 End TB Strategy can be reached (Sharma, 2019). The fastest regional decline
of 5% per year was observed in the WHO European Region from 2013 to 2017 and the WHO
African Region was at 4% per year (WHO, 2018). In the same five year period, particularly
impressive reductions of 4% to 8% per year were reported in Southern Africa among the high burden

countries, such as Eswatini, Lesotho, Namibia, South Africa, Zambia and Zimbabwe (WHO, 2018).

Investment in preclinical research and development has yielded almost 20 vaccine candidates for TB
prevention (Kaufmann et al., 2014). Most of these still remain at different stages of the clinical trial
with a few dropouts. Moreover, several new candidates are ready to enter into the market thus
bringing hope to a reduction in TB (Kaufmann et al., 2014). WHO has endorsed the use of
supervised pill-taking as the standard of care to promote adherence (Craig & Zumla, 2015). The two
new drugs, Bedaquiline and Delamanid, recently received conditional regulatory approval to treat
MDR-TB. These drugs offer renewed hope for curing those with MDR-TB and achieving a world free

of TB (Lessem et al., 2015).

HIV incidence has dropped from a peak of 3.5 million in 1996 to 2.1 million new infections in 2015
(Mahtab & Coetzee, 2017). After years of denial most nations now own responsibility for the HIV
epidemic due to a change in political will and pressure from civil society and this has resulted in the
largest worldwide ART roll-out programme with over 3.5 million individuals on ART (Daftary &
Padayatchi, 2016). Today, the global response to HIV has reached a defining moment by uniting
efforts, promptly integrating major scientific findings for both treatment and prevention and scaling up
services (Daftary & Padayatchi, 2016). Collaboration between TB and HIV programmes at national
level in some African countries, such as Malawi, Kenya, South Africa, Lesotho, Cameroon and
Ethiopia, was taken forward to varying degrees of success in the control of TB and HIV/AIDS

(Linguissi et al., 2017). For the majority of sub-Saharan African countries, strict adherence to WHO
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guidelines for collaborative TB/HIV activities will maintain the hope of TB reduction, which is the aim

of the End TB Strategy (Linguissi et al., 2017).

2.12 Conclusion

The WHO End TB Strategy, endorsed by the World Health Assembly in May 2014, has the
ambitious goal of ending the global TB epidemic by 2035 (Mellado Pefa et al., 2017). It has targets
of a 95% decline in deaths due to TB when compared with 2015 figures; a 90% reduction in
incidences of TB to ten cases per 100,000 or less; and no TB-affected household experiencing
catastrophic costs due to TB (Lienhardt et al., 2016). To achieve these targets, a steep acceleration
of the annual decline in global TB incidence from an average of 2% per year in 2015 to 10% per year
by 2025 will be required (Marx et al., 2018). Therefore, understanding transmission dynamics will
contribute to the knowledge of factors that enhance the spread of TB disease, which is useful for
developing preventive interventions (Asare et al., 2018). The BCG vaccine, which is extensively
used as part of the Expanded Program on Immunisation, prevents against only severe forms of
childhood TB and does not protect against the most prevalent form of this disease, namely
pulmonary TB, in all age groups (Fiore-Gartland et al., 2018). This acceleration will only be possible
through the development and rapid uptake of new tools, including an effective TB vaccine, safe and
shorter treatment of latent TB infection and disease and rapid point-of-care diagnostics, combined
with efficient health systems and care provision (Lienhardt et al., 2016). The four main objectives
driving TB prevention activities include improving case detection and treatment adherence,
combating stigma and discrimination, empowering people affected by TB and mobilising political

commitment and resources.

The literature consulted showed that many studies have been conducted on the prevalence of TB
co-infection with HIV/AIDS. In addition, the literature was reviewed to get more insight and

understanding of the prevalence of TB patients co-infected with HIV and to identify the gaps in
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current literature to support the research topic. Different sources were accessed to find the literature
and the literature reviewed assisted in formulating the understanding of concepts, such as co-
infection of TB and HIV and the prevalence of HIV/AIDS among TB patients. The current
understanding of these concepts is highlighted in this literature review and the findings from the
strengths and weaknesses of the previous studies are identified to justify the choice of the topic of
this study. The studies were of a high scientific value and were drawn from a wide range of regions,
such as South America, Europe, Asia and both Central and North Africa, which have social
conditions, different levels of education and other cultures compared with the sub-Saharan region
where Lesotho is situated. Some of the studies were excellent using Surveillance study design, such
as cohort studies and cross-sectional studies. However, none of the studies reviewed or consulted
were done on the prevalence of HIV/AIDS among TB patients living in the lowlands of the Mafeteng

district in Lesotho, which justifies the choice of the topic of this study.
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Chapter 3

Materials and Methods

3.1 Study setting

Lesotho is a mountainous country and one of the smallest inland countries in the Southern African
region. It is completely landlocked within the South African borders. The total length of the country’s
borders is 909 kilometres. It is the 141st largest country in the world. The country has an estimated
population of 2.29 million. It has an estimated gross domestic product (GDP) per capita of US$1,318

and is thus classified as a low-income country (PEPFAR Lesotho, 2017).

Lesotho is divided into ten administrative districts. Each district has its own capital, which is called a
camp town. The ten districts are Berea, Butha-Bothe, Leribe, Mafeteng, Maseru Mohales’hoek,
Mokhotlong, Qacha's Nek, Quthing and Thaba-Tseka. These districts are further subdivided into 80

constituencies consisting of 129 local community councils of Lesotho (PEPFAR Lesotho, 2017).

The Mafeteng district is situated alongside the Free State border. On the north-east of Mafeteng
district is the capital city of Lesotho called Maseru. On the southern side is Mohales’hoek. These
three districts of Mafeteng, Maseru and Mohales’hoek are the most populated and where most
economic activities take place. As a result, high numbers of Tuberculosis (TB) and human
immunodeficiency virus (HIV) infections have been reported in these districts (PEPFAR Lesotho,
2017). Furthermore, these three districts are alongside the border of South Africa’s Free State
Province and there is an interrelationship between the citizens of the Free State and the three
districts, such as business connections and family members. This interrelationship keeps these
citizens together and ensures that the possibility of cross border TB infections is highly possible. In
2012, the TB incidence in the Free State was reported to be 708.5 cases per 100,000 population

(Engelbrecht et al., 2017).
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Lesotho is among 22 global countries that carry a large burden of TB disease. The WHO reported
2,000 TB cases per 100,000 of the population (WHO, 2018). Because of this large burden of
disease, Lesotho has put in place several projects to control the spread of TB and HIV infections.
The healthcare system of Lesotho consists of 22 general hospitals, one TB and HIV/AIDS referral
hospital located in Maseru and 192 health care centres (HCCs) distributed throughout the country
(MOH, 2016). These HCCs offer management of diseases and conditions, including TB and

HIV/AIDS services.

3.2 Study location

The Mafeteng district has 19 distributed health care centres (HCCs). The five participating HCCs in
this study are located in the lowlands of the district with three of these located within the camp town

called Mafeteng. These HCCs are Teba, Mafeteng and LeCoop and the other two, namely Samaria

and Motsekuoa, are located 7 and 25 kilometres (km), respectively, from the camp town (Figure 3.1).

“

Health Care Centre Location
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Mafeteng HCC
o Samaria HCC

»»»»

Teba HCC
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Motsekuoa HCC 3
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LeCoop HCC 5
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Figure 3.1 Map showing the distribution of participating health care centres

in the lowlands of the Mafeteng district, Lesotho
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The population size of the lowlands of the Mafeteng district is approximately 60,000 of the general
population. This population is served by the five participating HCCs in the lowlands of the Mafeteng

district for general healthcare services, including management of TB and HIV/AIDS (Table 3.1).

Table 3.1 Population size of the lowlands of the Mafeteng District 2017 (Adapted from BOS,
2019)

Health Care Total Male Female  Livebirths  Surviving Underfive ,CMid

- . . . . . bearing

Centre population population  population  populations infants population women
Mafeteng HCC 14,756 7,260 7,496 390 379 1,901 3,760
Samaria HCC 18,695 9,198 9,497 494 480 2,409 6,758
Motsekuoa HCC 9,990 4,915 5,075 264 257 1,287 2,545
Lecoop HCC 17,262 8,493 8,769 456 443 2,224 4,398

Teba HCC Lesotho Miners working in Africa and their families. No specific data available here.

3.3 Study design

The study followed a quantitative research approach under which a cross sectional retrospective
record review of the registry books of TB patients seen between 2014 and 2016 was conducted in
five participating HCCs in Mafeteng district (Whittemore & Melkus, 2018). The method was used to
collect TB and HIV/AIDS data from the five participating HCCs located in the lowlands of the
Mafeteng district in Lesotho. Data were collected from the five TB registry books of the participating
HCCs for the years 2014 — 2016. The data was selected using non-probability or non-random
sampling of readily available patients’ data in the registry books (Suen et al., 2014). The study

sampling size of 1,109 participants was drawn from all age groups.

Handwritten TB registries of the five participating HCCs were used for the data sourcing. These

registries contained both TB and HIV/AIDS information that stretch over multiple years. It was
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preferable to collect data for a three-year period so that the prevalence in the years could be
analysed. The handwritten TB registries of the HCCs were used to compile electronic spreadsheets
and patient data variables relevant to this study were captured. These included biographical data,
such as age, gender and their geographic location. In addition, medical data from the patients’

records, such as the type of TB and their HIV results, were also included.

The sample size of 1109 represents all the patients that were seen in the five participating HCCs
during the period 2014 to 2016. Therefore, all the records of these patients were included in the

study, and no sample size estimation was required

In Chapter 6, the data is analysed to get an understanding of the prevalence of HIV/AIDS in TB
patients in the study area. In the final chapter, results are discussed and concluded. Figure 3.2

provides a flow diagram of the study design.

PHASE 1: Planning

—

Source patient data from five Health Care Centres in the lowlands
of the Mafeteng district, Lesotho

PHASE 2: Data | —
collection
Capture patient data for three years on spreadsheets
Analysis of results
PHASE_ 3: Data Prevalence of TB
Analysis and | Prevalence of TB and HIV co-infection

Interpretation l

Reach conclusions

Figure 3.2 Study design of the research project
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3.3.1 Study population

The population for this study was defined as all the records of the TB patients that were seen at Mafeteng
HCC, Samaria HCC, Motsekuoa HCC, Lecoop HCC and Teba HCC from January 2014 to December
2016. The patients’ data for this study was obtained from five HCCs located in the lowlands of the
Mafeteng district in Lesotho. These HCCs make provision for the management of healthcare services as
well as treatment of diseases, including patients suffering from TB, in the lowlands of the Mafeteng district.
Before data entry analysis, duplicate case entries were deleted from the spreadsheet and patients’ names
were ignored. Only their unique patient numbers were used in this study. However, the uniqueness of
these numbers may only apply for a year because, if a registered patient is re-infected with TB over a year
after the completion of treatment, the patient is given a new number, this time as a retreatment patient.
This means some TB patients may be recorded twice, as a new patient and then as a retreatment patient.
The information from the TB registry books was extracted to the spreadsheet. Cases transferred in,
previously treated and the occupation of the patient were also excluded as a recorded outcome from the

analysis.

3.3.2 Study population treatment outcome definitions

The following case and treatment outcome definitions, according to the standard definitions of National TB

guidelines of Lesotho (MOH, 2016), were applied to identify the study population:

e New case: If a patient has never been treated for TB or has previously been on anti-TB treatment

for less than four weeks in the past;

e Relapse: If a patient was declared cured or whose treatment was completed for any form of TB in
the past, but who reports back to the HCC and is then found to be microscopic smear positive or

culture positive;
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o Treatment failure: If a patient is smear positive at the end of the fith month or later after
commencing treatment. It also includes a patient who was initially sputum smear negative but

becomes smear positive during treatment; and

o Treatment after default: If a patient, previously recorded as defaulting from treatment, returns

with a positive sputum smear to the health care centre.

3.3.3 Methods

Phase 1: Planning

A comprehensive review of the literature pertaining to TB and HIV/AIDS was undertaken to obtain an
understating of their prevalence in Lesotho, sub-Saharan Africa and the world. Prior to the execution
of the project, ethical approval was obtained from the Ethics Committee of the Ministry of Health in
Lesotho (NH-REC) Reference: 1D161-2018. Participating HCCs in the lowlands of the district of

Mafeteng in Lesotho were identified.
Phase 2: Data collection

Ethical approval for the execution of this study was obtained from the Ministry of Health in Lesotho
prior to collection of data (see Appendix A). The Ethics Committee provided the necessary consent
for the relevant handwritten TB registries of the participating HCCs to be accessed. In addition, the
Faculty and Institutional Research Committees of the Central University of Technology, Free State
approved the study. To safeguard patient information privacy, the researcher observed standard
professional and ethical principles. All information collected from the medical records was treated as
confidential and only unique patient numbers were used to identify patients, instead of their birth
names. Thereafter, the data of the different variables were captured in an electronic spreadsheet.

Measurements in patient identification areas included the following variables:
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o Age

o Gender

e Area of origin

o Treatment category

e Type of patient

e TB classification, whether pulmonary or extra-pulmonary
e HIV Status

e (CD4 Count

e ART
Phase 3: Data analysis and interpretation

Prior to data analysis, the data were edited to identify errors and questionable values and also
compared with the original handwritten TB registries for correctness. The data analysis of this study

was partitioned into three different data sections. These sections were:

o Biographical information of the study population;
e Prevalence of TB in the lowlands of the Mafeteng district in Lesotho; and
e HIV/AIDS prevalence amongst TB patients in the lowlands of the Mafeteng district in

Lesotho

3.3.4 Biographical information of the study population

Several variable combinations were examined and compared. These included patient distribution
(area, gender and age) amongst the HCCs; age distribution of participating TB patients; gender
distribution of participating TB patients; and gender distribution by age group of participating TB

patients.
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The overall prevalence of TB in the lowlands of the Mafeteng district in Lesotho was determined, as
well as the prevalence during the individual years. An attempt was made to establish any trends over
the years. Distribution of the following variables was analysed: the distribution of treatment
categories, either new cases or retreated cases as well as the infection site; pulmonary or extra-
pulmonary TB and the type of patient; and default from treatment, relapsed or treatment failed
cases. Also, HIV/AIDS prevalence amongst TB patients of the lowlands of the Mafeteng district in
Lesotho, the prevalence of HIV/AIDS amongst the TB patients of the participating HCCs as well as

the prevalence of patients processed for anti-retroviral therapy (ART) were calculated.

Finally, the results were interpreted to establish if any overall trends existed amongst the TB patients
from the lowlands of the Mafeteng district in Lesotho. Statistical analysis of the data was performed
to establish an understanding of the prevalence of HIV/AIDS in TB patients in the study area.

Conclusions were reached and recommendations given where possible.

3.4 Conclusion

This chapter of Materials and Methods discusses the methodology used to assess the prevalence of
TB and HIV/AIDS co-infection among tuberculosis patients in the lowlands of the Mafeteng district. A
quantitative method and a convenience purposeful method were used to select data from the five
selected HCCs, including data of 1,109 cases. In addition, the chapter discusses the data collection

method as well as data capturing in the electronic spreadsheet.
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Chapter 4

Biographical Information of the Study Population

4.1 Introduction

Handwritten Tuberculosis (TB) registry books were sourced from the five participating health care
centres (HCCs) in the lowlands of the Mafeteng district in Lesotho. The information contained in the
registry books included biographical information, TB treatment information and human
immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) information. The
biographical information provided by these handwritten TB registries included the name, age and
gender of each participating TB patient (Figure 4.1). The age varied from very young children under

one year old to elderly people.

Figure 4.1 Examples of pages from TB patient registry books

4.2 Patient distribution by Health Care Centre

The biographical information provided by the handwritten registries of the five participating HCCs

contained TB and HIV/AIDS data about children, adults and the elderly. Information was obtained for
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more than 1,000 patients for the three reporting years of this study. The vast majority, approximately
two-thirds (62.3%) of the patients, were from the Mafeteng HCC, which is the main HCC in the
lowlands of the Mafeteng district (Table 4.1). Motsekuoa HCC contributed less than 15% of the total
number of TB patients, while Samaria and LeCoop each contributed approximately one-tenth of the
total number of participating TB patients for the three years. The Teba HCC was the smallest

participating HCC in the study, representing an estimated 1% of the total number of TB patients.

Table 4.1 Number of patients per participating HCC

Health Care  Total number  Percentage of

Centre of patients  patients per HCC Type of patient
Mafeteng 691 62.3 Children and adults of all ages
Samaria 113 10.2 Children and adults of all ages
Motsekuoa 164 14.8 Children and adults of all ages
LeCoop 126 11.4 Children and adults of all ages
Teba 15 1.3 Mineworkers
Total 1,109 100

4.3 Patient distribution by age and reporting years

The ages of the participating TB patients for the three reporting years covered a wide spectrum,
ranging from patients that were less than one year old to elderly patients. The young adult group of
TB patients represented the largest group in the study, closely followed by the adult group. Together
the young adult and adult groups represented more than 75% of all the TB patients (Table 4.2). As
expected, the elderly group was the smallest group of the study TB patients. When viewing the
number of TB patients for the three reporting years, it was found that the numbers in reporting Year

1 and Year 2 were mostly similar. In contrast, however, the percentages of the different age interval
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groups in reporting Years 1 and 2 were substantially different. In particular, the young age group was

much less in reporting Year 2 compared with Year 1.

Table 4.2 Distribution of age groups for the three reporting years

. Total Number of Number of Number of
A Age interval . . . . . .
ge group name number of patients in patients in patients in
patients (%)  Year1 (%) Year 2 (%) Year 3 (%)
0-15 Young 62 (5.5) 35 (56.4) 22 (35.5) 5(8.1)
>15-35 Young adult 457 (41.2) 191 (41.7) 183 (40.1) 83 (18.2)
>35 - 55 Adult 390 (35.2) 156 (40.0) 140 (35.9) 94 (24.1)
>55-75 Mature adult 180 (16.2) 55 (30.6) 80 (44.4) 45 (25.0)
>75 Elderly 20 (1.8) 10 (50.0) 6 (30.0) 4 (20.0)
Total 1,109 447 431 231

4.4 Patient distribution by gender

In this study, males were the highest in terms of gender distribution, accounting for 62.4% of the total

participants from the HCCs in the lowlands of the Mafeteng district. Female participants accounted

for more than one-third of the total gender participants (Table 4.3). The majority of the males were

from the Mafeteng and Motsekuoa HCCs being more than one-third and one-tenth, respectively.

Samaria and LeCoop HCCs combined contributed to less than one-fifth of the male participants,

while Teba, as expected, had the lowest contribution with just below 1% of the male patients

participating in this study.
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Table 4.3 Gender distribution of the patients by participating HCC

Health Care Centre Total nymber Number of Number of
of patients females (%) males (%)
Mafeteng HCC 691 269 (24.3%) 422 (38.1%)
Samaria HCC 113 37 (3.3%) 76 (6.9%)
Motsekuoa HCC 164 58 (5.2%) 106 (9.6%)
LeCoop HCC 126 47 (4.2%) 79 (7.1%)
Teba HCC 15 6 (0.1%) 9 (0.8%)
Total 1,109 417 (37.6%) 692 (62.4%)

4.5 Patient distribution by gender and age group intervals

The percentage representation of females and males amongst the different age group intervals
differed substantially. In the elderly age group interval (>75 years), the number of females and males
were equal, whereas in the mature adult age group interval (>55 to 75 years) and the adult age
group interval (>35 to 55 years), males represented more than two-thirds of the respective age
group interval (Figure 4.2). Furthermore, the young children age group interval (0 to 15 years) and
young age group interval (>15 to 35), the males represented more than half of the participants in

each of the respective age groups.
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Figure 4.2 Distribution of participating TB patients by gender and age group

4.6 Patient distribution by gender and reporting years

For the three reporting years of the study, the majority of the participants were male. In reporting
Year 1 and Year 2, the males represented less than two-thirds of the total gender participants. It was
interesting to note that in reporting Year 3, the number of males slightly increased to two-thirds of the
participants (Figure 4.3). The female numbers were constant in both reporting Year 1 and Year 2
with more than one-third of the total gender participants. However, a slight decrease to less than

one-third was recorded for female participants in reporting Year 3.
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Figure 4.3 Distribution by gender for the three reporting years

4.7 Discussion

The biographical information of the participating study population was extracted from five
handwritten Tuberculosis (TB) registry books. As expected, the main HCC, which is Mafeteng, was
the major contributor of TB patient data accounting for 62.3% of the total study population. The
biographical results further indicated that the predominant participated age group interval was the
young adult age group (>15 to 35 years) with 41.2% of the study population, followed by the adult
age group interval (>35 to 55) with 35.2% of the participants. From findings in a previous study, the
young adult age group of 15 to 29 years was identified as the most sexually active group of
Tuberculosis patients (Horton et al., 2016). The most participated gender was males with 62.4% of
the total participants in this study from the lowlands of the Mafeteng district. The findings from this
study correlates with a similar study conducted at Metema hospital in Ethopia in 2012 where a total
of 2,096 TB patients were registered and out of this number 1,246 (59.4%) were male and 850

(40.6%) were female (Tarekegne et al., 2016).
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Chapter 5

Distribution of Tuberculosis types and treatment outcomes in

the lowlands of the Mafeteng district in Lesotho

5.1 Introduction

In this study, Tuberculosis (TB) cases were extracted from five TB registry books. These registry
books contained TB information, such as treatment category, infection site and type of patient.
Firstly, the treatment category was classified as either new TB cases or retreatment TB cases;
secondly, the infection site was classified as pulmonary or extra-pulmonary TB; and thirdly, the type
of patient was categorised as either new TB patient, relapsed treatment patient, treatment failed

patient or default after treatment patient.

5.2 Distribution of new TB patients by HCC for the three reporting

years

In the study population, the overall number of new Tuberculosis (TB) patients who received TB
treatment for the first time, was 912 (82.2%) of the total of 1,109 study participants for the three
reporting years. Out of these 912 new TB patients, Mafeteng main Health Care Centre reported the
highest number of new TB patients with less than two-thirds for the three reporting years. The HCC
to report the second most new TB patients for the three reporting years was Motsekuoa with less
than one-sixth of the new TB patients. The two HCCs Samaria and LeCoop each reported more than
one-fifth of the new TB patients. Meanwhile, Teba HCC contributed the lowest number of new TB
patients with 1.6% of the total new TB patients participating in this study for the three reporting years
(Table 5.1). When reviewed, it is interesting to notice the decline to almost half the number of new

TB infections in reporting Year 3 when compared with reporting Year 1 and Year 2, respectively.
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Table 5.1 Number and percentage of new TB patients per HCC for the three reporting years

Total Total Number New TB Number New TB Number New TB New TB
number  number patients patients patients patients
of of New Year 1 Year 2 Year 3 per HCC
patients  patients (%)
Health
Care
Centre z z z
= a i = o i = a o
Mgfgteng 691 557 268 222 46 218 184 34 71 59 12 61.1
Samaria
Hee 113 99 41 35 6 31 26 5 27 27 0 10.9
Motsekuoa 164 138 49 40 9 52 46 6 37 35 2 15.1
HCC
Leccop
HCC 126 103 14 11 3 46 39 7 43 38 5 11.3
Teba HCC 15 15 7 7 0 8 8 0 0 0 0 1.6
Total
';l‘éwber of 1,109 912 379 315 64 355 303 52 178 159 19 100.0
patients
% of New
patients 34.1 32.0 16.1 82.2
out of
total

5.2.1 Distribution of new TB patients per HCC in reporting Year 1

In reporting Year 1, the total number of reported new TB patients was 379 patients from the

participating HCCs. Mafeteng HCC reported more than two-thirds of these patients, while,

Motsekuoa and Samaria HCCs each reported more than one-tenth of the new TB patients. LeCoop

and Teba HCCs reported the lowest numbers with less than one-tenth of new TB patients in

reporting Year 1 (Figure 5.1).
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Figure 5.1 Distribution of new TB infections per HCC in reporting Year 1

5.2.2 Distribution of new TB patients per HCC in reporting Year 2

The total number of new TB patients was 355 in reporting Year 2. Less than two-thirds of these
patients were reported by Mafeteng HCC. Combined Motsekuoa and LeCoop HCCs were second
with more than one-quarter of the new TB patients. Samaria reported below one-tenth of the new TB

patients, while Teba reported just 2% of the new TB patients in reporting Year 2 (Figure 5.2).

= Mafeteng HCC = Samaria HCC = Motsekuoa HCC
= Teba HCC = LeCoop HCC

Figure 5.2 Distribution of new TB infections per HCC in reporting Year 2
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5.2.3 Distribution of new TB patients per HCC in reporting Year 3

The total number of new TB patients in reporting Year 3 was 178 patients. As expected, Mafeteng
HCC reported approximately two-fifths of new TB patients. Meanwhile, LeCoop and Motsekuoa
HCCs each reported less than one-quarter of the new TB patients in reporting Year 3 (Figure 5.3).
Samaria HCC reported less than one-fifth of new TB patients, while Teba HCC did not report any

new TB patients in reporting Year 3.
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Figure 5.3 Distribution of new TB infections per HCC in reporting Year 3

5.3 Distribution of retreatment TB patients per HCC for the three

reporting years

Distribution of retreatment TB patients per HHC differs substantially for the three reporting years.
Out of the total of 1,109 TB patients, retreatment TB patients were only 197 (17.8%) for all three
reporting years. Reporting Year 2 reported the most retreatment TB patients with approximately
6.9% of the total TB patients. In reporting Year 1, the retreatment TB patients were approximately
6.1% of the total (Table 5.2). Meanwhile, reporting Year 3 contributed only 4.8% retreatment TB

patients. It is also important to note that the majority of retreatment patients were reported by
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Mafeteng main HCC with more than two-thirds of the total retreatment patients for the three reporting

years.

Table 5.2 Number and percentage of retreatment TB patients per HCC for the three reporting

years
Total Nr  Total Nr of Nr Nr Nr Retreatment
of Retreatment Retreatment  Retreatment  Retreatment  TB patients
patients patients TB patients TB patients TB patients  per HCC (%)
Year 1 Year 2 Year 3
Health Care
Centre z z z
Z & 4 = & & = & &
Mafeteng 691 134 53 44 9 46 41 5 35 32 3 68.0
HCC
Samaria
HCe 113 14 4 1 3 6 5 1 4 3 1 71
Motsekuoa
HCC 164 26 11 10 1 8 8 0 7 7 0 13.2
Leccop HCC 126 23 0 0 0 16 16 0 7 5 2 1.7
Teba HCC 15 0 0 0 O 0 0 O 0 0 0 0.0
Total nr of
Retreatment 1109 197 68 55 13 76 70 6 53 47 6 100.0
patients

The number of retreatment TB patients in reporting Year 1 was 68 out of a total of 197 patients.

Mafeteng HHC reported more than three-quarters of the retreatment TB patients in reporting Year 1.

Motsekuoa was the second highest with more than one-tenth of the retreatment TB patients.

Meanwhile, Samaria HCC reported less than one-tenth of the retreatment TB patients (Table 5.3).

The remaining two HCCs, namely Teba and LeCoop, did not report any retreatment TB patients. It is

also important to note that the number of retreatment TB patients in reporting Year 3 declined

significantly, compared with reporting Year 1 and Year 2.
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Table 5.3 Number of retreatment TB patients per HCC in reporting Year 1

Retreatment TB patients in Year 1

Health

Care - s S Pulmonary TB Extra-pulmonary TB
Centre g § Eg 2 % § Treatment Relapsed Treatment Treatment Relapsed Treatment
& zZ3 default failed default failed
Mafeteng 134 53 (77.9) 17 25 2 6 3 0
Samaria 14 4(5.9) 0 1 0 2 1 0
Motsekuoa 26 11(16.2) 7 2 1 0 1 0
Teba 0 0(0) 0 0 0 0 0 0
Lecoop 23 0(0) 0 0 0 0 0 0
Total 197 68 24 28 3 8 5 0

The number of retreatment TB patients in reporting Year 2 was 76 out of the total of 197. Mafeteng
HCC reported less than two-thirds of the retreatment TB patients in reporting Year 2. LeCoop HCC
reported the second highest with almost one-fith of the retreatment TB patients. Meanwhile,
combined Motsekuoa and Samaria HCCs reported less than one-fifth of the retreatment TB patients
in the same year (Table 5.4). It is very important to note that Teba HCC did not report any

retreatment TB patients in reporting Year 2.
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Table 5.4 Number of retreatment TB patients per HCC in reporting Year 2
Retreatment TB patients in Year 2
Health
c Pul TB Extra-pul TB
Care - s £ ulmonary xtra-pulmonary
SEE Roq
Centre 2% 5 = ‘§ 8 Treatment ... Treatment Treatment .. Treatment
& 3 default P faled  default P failed

Mafeteng 134 46 (60.5) 3 36 2 0 1
Samaria 14 6(7.9) 2 3 0 1 0
Motsekuoa 26 8(10.5) 2 6 0 0 0
Teba 0 0(0) 0 0 0 0 0
Lecoop 23 16 (21.1) 3 13 0 0 0
Total 197 76 10 58 2 1 1

The number of retreatment TB patients in reporting Year 3 was 53 out of total of 197 retreatment TB

patients. Mafeteng HCC reported approximately two-thirds of the retreatment TB patients in

reporting Year 3. Motsekuoa, and LeCoop HCCs each reported more than one-tenth of the

retreatment TB patients. On the other hand, Samaria HCC reported the lowest number with less

than one-tenth of the retreatment TB patients in reporting Year 3 (Table 5.5). It is important to

mention that Teba HCC did not report any retreatment patients in reporting Year 3.
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Retreatment TB patients in Year 3

Health
Care - 5= Pulmonary TB Extra-pulmonary TB
s EE X o
Centre ° 3 *f;i E ‘g 3 Treatment Relansed Treatment Treatment Relapsed Treatment
& =3 default P faled  default P failed

Mafeteng 134 35 (66.0) 5 26 1 0 0
Samaria 14 4(7.5) 0 3 0 0 0
Motsekuoa 26 7(13.2) 1 6 0 0 0
Teba 0 0 (0) 0 0 0 0 0
Lecoop 23 7(13.2) 0 5 0 1 0
Total 197 53 6 40 1 1 1

5.4 Distribution of TB infection site for the three reporting years

The most recorded TB infection site was pulmonary TB with 949 (85.6%) cases, while extra-

pulmonary TB accounted for 160 (14.4%) of the total 1,109 TB patients for the three reporting years.

The highest number of pulmonary TB cases was reported in both reporting Year 1 and 2, which

added up to 743 TB cases. While on the other hand, in reporting Year 3, the numbers declined

substantially to 206 pulmonary TB cases (Figure 5.4). However, it is interesting to note that a

substantial decline in extra-pulmonary TB was observed from reporting Year 1 to Year 3, at a

roughly 20% decline each year.
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Figure 5.4 Comparison of TB infection site for the three reporting years

5.5 Distribution of pulmonary TB patients per HCC for the three

reporting years

The number of pulmonary TB cases was 949 out of the total of 1,109 TB patients. Mafeteng HCC
contributed the highest number of pulmonary TB infected patients with 582 (61.3%) out of the total
949 pulmonary TB patients. The three HCCs, namely Motsekuoa, LeCoop and Samaria, contributed
146 (15.4%), 109 (11.5%) and 97 (10.2%), respectively (Figure 5.5). Teba HCC contributed the

lowest number of pulmonary TB infected patients with 15 (1.6%) cases for the three reporting years.
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Figure 5.5 Comparison of pulmonary TB by HCC for the three reporting years

5.6 Distribution of extra-pulmonary TB per HCC for the reporting

years

The total number of extra-pulmonary TB cases was 160 out of the total of 1,109 participating TB
patients for the three reporting years. Mafeteng HCC contributed the highest number of extra-
pulmonary infected patients with 109 (68.1%). Motsekuoa, LeCoop and Samaria HCCs contributed
18 (11.3%), 17 (10.6%) and 16 (10.0%), respectively (Figure 5.6). However, the majority of patients
affected by extra-pulmonary TB were in reporting Year 1 and 2. In reporting Year 3, the numbers

declined substantially with approximately 15.7% of the extra-pulmonary TB patients being recorded.
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Figure 5.6 Distribution of extra-pulmonary TB infection by HCC

5.7 Distribution of TB site infection by gender and reporting years

The representation of females and males for the TB infection sites differs hugely throughout the
reporting years. More than half of the total number of participants for the three reporting years was
represented by males affected by pulmonary TB infection. While on the other hand, more than one-
third of the pulmonary TB infections in each of the reporting years was comprised of female TB
patients affected by pulmonary TB infection (Figure 5.7). For all three reporting years, extra-

pulmonary TB infection in both genders was limited to less than one-tenth of the gender participants.
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Figure 5.7 Distribution of type of TB infections by gender group

5.8 Discussion

The results of the prevalence of Tuberculosis among the 1,109 participating patients for the three
reporting years were included in this study. The study was conducted in the lowlands of the
Mafeteng district in Lesotho and the treatment category observed the most was new TB patients at
82.2%. These findings correlate with another study on the African continent (Matena hospital in
Ethopia) where approximately 89.5% of the 1,876 patients were classified in the treatment category
of new TB cases. Only 9.5% of these 1,876 patients (118) were retreatment TB cases (Tarekegne et
al., 2016). This is confirmation of what was found in the lowlands of the Mafeteng district in Lesotho.
The most noted infectious site of TB was pulmonary with approximately 85.6% of cases for all the
reporting years. A similar study among patients with TB in Nepal revealed comparable findings
where 80.9% of the total TB patients were pulmonary positive and the remainder (19.1%) were

extra-pulmonary (Sah et al., 2016).
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Chapter 6

Tuberculosis Patients co-infected with Human

Immunodeficiency Virus

6.1 Introduction

Tuberculosis patients co-infected with human immunodeficiency virus/acquired immune deficiency
syndrome (HIV/AIDS) from the participating health care centres in the lowlands of the Mafeteng
district in Lesotho were studied. The HIV/AIDS and anti-retroviral therapy information for the three

reporting years was recorded from the five Tuberculosis (TB) handwritten registry books.

6.2 HIV co-infected patient distribution per HCC for the three

reporting years

The overall prevalence of HIV/AIDS co-infection among TB patients for the three reporting years was
780 (70.3%) out of the total of 1,109 TB patients included in the study. More than two-thirds of the
HIV co-infected patients were reported from the Mafeteng HCC for the three reporting years. Most of
these HIV/AIDS co-infection cases among the TB patients were recorded in reporting Year 1 and 2.
It is alarming to note that in both of these reporting years, these patients accounted for more than
one-quarter of the patient population. Meanwhile, in reporting Year 3, the lowest number of
HIV/AIDS co-infections among the TB patients was recorded, which was less than a fifth of the
participants (Table 6.1). It was interesting to note that patients from four participating HCCs were on
anti-retroviral therapy (ART). Motsekuoa was the only HCC with 1% of the patients not on ART. The

reason for the lack of ART initiation at this HCC is debatable and should be investigated further.
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Table 6.1 The prevalence of HIV co-infection among TB patients for the three reporting years

Year 1 Year 2 Year 3 Total %
Total nr Totalnr
Health Care B HIV+ B HIV* B HIV+ (%) TB .
of TB . , . ) . . . patients
Centre atients patients  patients = patients patients  patients  patients = patients on
P with HIV ~ on ARV = withHIV on ARV  withHIV on ARV  with HIV
treatment
Mafeteng 501 o
HCC 691 230 230 195 195 76 76 (64.2%) 100%
Samaria 73 0
HCC 113 28 28 25 25 20 20 (9.4%) 100%
Motsekuoa 102 0
HCC 164 38 37 31 31 33 33 (13.4%) 99%
LeCoop 100 0
HCC 126 10 10 45 45 45 45 (12.8%) 100%
Teba HCC 15 2 2 2 2 0 0 4(0.5%) 100%
Nr of HIV
patients 1,109 308 307 298 298 174 174 780 70.3%
out of total
% of HIV
patients 27.8 21.7 26.9 26.8 15.7 15.7 70.3 70.3%
out of total

6.3 Distribution of HIV/AIDS co-infected TB patients by gender and

age group intervals

The distribution of HIV/AIDS among the gender groups by age intervals in the lowlands of the

Mafeteng district revealed interesting results. The most affected age group was within the age

interval of the young adult group (>15 - 35) with slightly less than half of the study participants co-

infected with HIV/AIDS. The second most affected age group interval was the adult group (>35 — 55)

with approximately two-fifths of the total HIV/AIDS participants (Table 6.2). The young children age

group interval (0 — 15) and very old people age group interval (>75) recorded only a few affected

patients, with a combined total of less than one-tenth of the total HIV/AIDS participating patients in

the lowlands of the Mafeteng district.
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Table 6.2 HIV prevalence by gender and age group intervals in three reporting years

HIV infections in Year 1 HIV infections Year 2 HIV infections Year 3 Total nr
Age of HIV
group Nr of Females Males N.r of Females Males Nr of Females Males infections
patients patients patients (%)
0-15 12 5 7 8 3 5 3 1 2 (2.9%)
>15-35 148 63 85 146 68 78 63 23 40 45.8%
>35-55 120 47 73 117 41 76 80 33 47 40.6%
>55-75 27 8 19 27 8 19 27 9 18 10.4%
>75 1 0 1 0 0 0 1 1 0 0.3%
Total all
ages 308 123 185 298 120 178 174 66 107 100.0%

6.4 Prevalence of HIV/AIDS co-infected TB patients by gender and

HCC

The prevalence of HIV/AIDS according to gender was obtained from the TB registries of all
participating HCCs. This information was derived from the five participating centres in the lowland

area of the Mafeteng district in Lesotho for the study period of three years.

6.4.1 Distribution of female HIV/AIDS patients by HCC for the three reporting

years

The distribution of female HIV/AIDS patients among the participating HCCs was 310 (39.7%) of the
total 780 HIV/AIDS co-infected patients. Most of the female HIV/AIDS patients were reported from
the Mafeteng HCC with 207 (66.7%) out of a total of 310 (Figure 6.1). For the three reporting years,
Motsekuoa, LeCoop and Samaria each reported 42 (13.5%), 36 (11.6%) and 24 (7.7%) co-infected
female patients, respectively. However, Teba HCC only noted one TB female patient (0.3%) to be

HIV/AIDS co-infected.
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Figure 6.1 Distribution of female HIV/AIDS patients by HCC for the three reporting years

6.4.2 Distribution of male HIV/AIDS patients by HCC for the three reporting

years

The distribution of male HIV/AIDS patients among the participating HCCs was 470 (60.3%) of the
total 780 HIV/AIDS co-infected patients. As expected, Mafeteng, as the main HCC, reported the
most male patients affected with HIV/AIDS with 294 (62.5%) of the total 470. LeCoop HCC was the
second highest with 64 male patients (13.6%) of the total number of 470 (Figure 6.2). The remaining
two centres, Motsekuoa and Samaria, each reported 60 (12.7%) and 49 (10.4%), respectively, male
HIV/AIDS patients affected over the three reporting years. The smallest HCC, namely Teba,

reported only 3 (0.6%) male HIV/AIDS patients.
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Figure 6.2 Distribution of male HIV/AIDS patients by HCC for the three reporting years

6.5 Percentage of HIV/AIDS co-infected TB patients on ART

The information of patients on anti-retroviral therapy (ART) was obtained from the five participating
HCCs in the lowlands of the Mafeteng district in Lesotho. The ART patients’ data were extracted
from the five TB registry books of the participating centres. The information contained in these books
included the ART and HIV/AIDS status. The results, as illustrated on the pie chart, show that almost
all the 780 HIV-positive patients from the five HCCs of the lowlands of the Mafeteng district were
100% compliant in taking ART medication (Figure 6.3). Motsekuoa HCC was the only HCC where

one percent of the patients was non-compliant.
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Figure 6.3 Percentage of HIV/AIDS co-infected TB patients on ART

6.6 Distribution of site of TB infection among HIV/AIDS patients by

HCC

The most reported TB infection site was pulmonary with 665 (85.3%) out of the total of 780

HIV/AIDS affected patients, while extra-pulmonary infection site accounted for only 115 (14.7%) of

the total for the three reporting years. Most of these patients were recorded in reporting Year 1 with

pulmonary and extra-pulmonary infection numbers among the HIV/AIDS patients being 257 and 51,

respectively. The second highest was reporting Year 2 with pulmonary and extra-pulmonary

infections of 254 and 44, respectively. While reporting Year 3 showed declined numbers of TB

infections with pulmonary and extra-pulmonary numbers of the HIV/AIDS affected patients being 154

and 20, respectively. It was interesting to note that most of these TB infections were from the

Mafeteng HCC for all three reporting years.
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Figure 6.4 Distribution site of TB infection among patients co-infected with HIV/AIDS by HCC

6.7 Distribution of TB treatment category among patients co-infected

with HIV/AIDS by HCC

The most reported treatment category recorded was the new TB patient category with 638 (81.8%)

of the total of 780 HIV/AIDS patients, whereas, the remaining 142 (18.2%) TB cases were reported

as retreatment cases. Most of these new TB cases co-infected with HIV/AIDS were reported in

reporting Year 1 and 2 with 257 (32.9%) and 248 (31.8%), respectively (Figure 6.5). It is interesting

to note that retreatment TB cases remained constant in reporting Year 1 and 2, however, in reporting

Year 3, a slight decline was observed.
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Figure 6.5 Distribution of TB treatment category among patients co-infected with HIV/AIDS by
HCC

6.8 Discussion

The prevalence of TB patients co-infected with HIV/AIDS was 70.3% of the study participants in the
lowlands of the Mafeteng district, Lesotho. The results further indicated that the most co-infected age
group was the young adult’s interval group (>15 to 35) with 45.8% of the total participants. This
correlates with the results from a cross-sectional retrospective record review of high-burden TB
patients from South Africa where, from 66,940 co-infected new TB cases, 40.4% were of a similar
age group (Engelbrecht et al., 2017). A similar Zambian study also correlates with these findings,
where the HIV prevalence was indicated among the adult age group interval of 15 to 34 years. In this
Zambian study, young adults were found to have the highest prevalence of TB/HIV co-infection,

namely 38.9% (Chanda-Kapata et al., 2017).
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In this current study conducted among TB patients co-infected with HIV/AIDS, few of the patients
from the participating centres were found to be children or old people. It is evident that males were
the most affected gender amongst the HIV/AIDS TB patients and only 1% were not on ART. In
Lesotho in 2016, it was reported that 88% of the TB patients had a known HIV status and 97% of
those found to be HIV-positive were put on ART (Howard et al., 2016). This is clear indication that

ART is highly practiced among HCCs.
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Chapter 7

Discussion and Conclusion

7.1 Introduction

The End Tuberculosis Strategy, recommended by the World Health Assembly in May 2014, has set
a target for ending the tuberculosis epidemic by 2035. In this strategy, WHO states that it aims to
reduce the number of global deaths caused by TB by 95% from 2015 to 2035. This will be achieved
by implementing appropriate preventative measures, early TB detection, prompt treatment, improved
adherence to medication and political commitment. This will help to reduce 90% of the new TB
cases, i.e. ten cases per 100,000 population or less. The strategy further says that if infection control
procedures are followed conscientiously, there will be no affected family members suffering
catastrophic costs because of TB by 2035. To meet these aims, countries should be aiming at
reducing TB at a rate of 10% per year. Meanwhile before 2020, there were positive milestones with
the End TB Strategy where WHO reported declines per year from 2013 to 2017. The WHO
European Region reported a 5% decline per year and the WHO African Region reported a 4%
decline per year (Sharma, 2019). Most interesting was that a 4 to 8% reduction per year occurred in
the Southern African countries, such as Eswatini, Lesotho, Namibia, South Africa, Zambia and

Zimbabwe, where the largest burden of TB disease exists (WHO, 2018).

Tuberculosis (TB) is a major public health problem severely affecting lower and middle-income
countries. Furthermore, the introduction of the human immunodeficiency virus (HIV) has fuelled TB
at a frightening rate and thus was classified as the number one highly infectious disease ranking
above HIV/acquired immune deficiency syndrome (AIDS). Together TB and HIV/AIDS have

complicated public health efforts to manage the two pandemics worldwide because both of them
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need skilled health workers to provide the necessary care and they also come with large financial

costs due to the expensive equipment and tools required.

In Lesotho, the Mafeteng district alone has 19 Health Care Centres (HCCs), which are distributed
throughout the district. Of the 19 HCCs in Mafeteng, five (5) of them are in the lowlands, which is
considered to be the urban location of the district and where HIV and TB are most prevalent. The
five participating HCCs in the lowlands of the Mafeteng district were Mafeteng, Teba, Motsekuoa
Samaria and LeCoop HCCs. These HCCs have recorded the highest infection rates of HIV and TB
mainly due to the fact that they are located in the most populated region of the district. Therefore,
the extent of the disease burden that TB has placed on the public health system of the Mafeteng

district is known.

A convenient purposeful method of sampling was selected for this study so that an understanding
and knowledge of the co-prevalence of HIV/AIDS and TB in the lowlands of the Mafeteng district
could be obtained. The aim of this study was to obtain an understanding of the prevalence of

HIV/AIDS in TB patients living in the lowlands of the Mafeteng district in Lesotho.

7.2 Results

Biographical information of the Study Population Results included data of more than 1,000
participating TB patients. The age group interval representing the majority of the patients in this
study was from the young adult age interval (>15 — 35 years) with 457 (41.2%) out of the total of
1,109 TB patients. Furthermore, the majority of the participating patients were male with 692 (62.4%)
for the three reporting years. Most of the patients came from the Mafeteng HCC with 691 (62.3%) of

the 1,109 participating patients.
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An attempt was made to establish the prevalence trends of HIV/AIDS in TB patients living in the
lowlands of the Mafeteng district over the period of the three reporting years. The most infectious
site of TB noted was pulmonary TB with 85.6% of the patients. In addition, most of them were new

patients on TB treatment with 912 (82.2%) out of the total of 1,109 participating patients.

The prevalence of HIV/AIDS amongst the TB patients of the participating HCCs as well as the
number of patients initiated for anti-retroviral therapy (ART) were analysed in this study. The results
showed that the HIV/AIDS infection rate among TB patients was 780 (70.3%) of the study population
of 1,109 TB patients. Most of these HIV/AIDS patients were from the Mafeteng HCC with 501
(64.2%) of the 1,109 patients. The most affected age group intervals among the patients were the
young adult age group (>15 to 35 years) and the adult age group (>35 to 55 years) with 45.8% and
40.6% of the total 780 HIV/AIDS patients, respectively. Furthermore, with the exception of 1% of

patients from the Motsekuoa HCC, all other HIV/AIDS positive patients were on ART.

7.3 Discussion

The cases of extra-pulmonary TB declined at a constant rate from reporting Year 1 to Year 3. In fact,
in this study, TB notification cases declined substantially when comparing reporting Year 1 and 2
with reporting Year 3. It was also interesting to take note that the number of HIV/AIDS cases in the
most affected young adult age group interval (>15 to 35) dropped in reporting Year 3. Ultimately, the
number of HIV/AIDS cases in the age group interval of adults (>35 to 55) was more in reporting Year

3 compared with the number of cases in the young adult group in the same reporting year.

7.4 Study limitation

Only purposeful data readily available to analyse were included in this study. A few human errors in
the handwritten registry books identified during the data capturing could not be corrected or included

in the study. This included some patient information, such as CD4 counts that were not filled in for
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some HIV/AIDS patients. This made it impossible to determine and analyse them. The occupation of
the patients was not recorded, thus making it impossible to relate prevalence of TB influence by
occupation. It would have been interesting to draw conclusions from information relating to the
occupations, such as mining, industrial factories or domestic services, of the tuberculosis patients

co-infected with HIV/AIDS living in the lowlands of the Mafeteng district in Lesotho.

7.5 Prospective recommendations

In order to improve financial resources, a big portion of the community and family members in
Lesotho take on employment in neighbouring South Africa. Suggestions to improve the data
capturing and information recorded for the patients in the study may be well worth investigating for

future research.

Most of the patients who were HIV-positive were put on ART treatment. The exception was at
Motsekuoa HCC where 1% of the patients were not on ART treatment. The reason for this lack of

ART treatment is debatable and should be investigated further.

In the reporting years, Teba HCC never had any TB cases requiring retreatment. This successful
treatment story indicates a very interesting trend. The alarmingly high mortality rates among female
and male TB patients who fail to undergo HIV testing should also be investigated in much more
detail. The true cause behind losing so many male and female TB patients in the sub-Saharan

African countries may have other reasons than initially identified.

7.6 Conclusion

Possible routes of TB transmission because of limited infection control, drug resistance, poor TB
prognosis and inefficiency of BCG vaccine remains challenging. Tuberculosis infection control

measures at health facilities need to be assessed and strengthened continuously. This includes
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administrative, managerial, environmental and personal protective measures to minimise the risk of
TB transmission as well as proper treatment adherence. National and district level administrative
bodies and health care centres should collaborate to strengthen the efforts and place TB and
HIV/AIDS services among their priority interventions. Future researchers could consider assessing
the main reasons behind the high prevalence of HIV/AIDS among male TB patients in the Mafeteng

district of Lesotho.
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