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Review Article

ABSTRACT

Tuberculosis is an age-long disease that has proved challenging to eradicate. In 2019 about 10
million people fell ill of TB and it has caused 1.2 million deaths among HIV negative people and
208,000 deaths among HIV positive individuals [1]. The reduction in incidence rate between 2015
and 2019 was 9% and global target for 2030 is 80% [1]. For the achievement of the Sustainable
Development Goals (SDGs) and WHO'’s End TB Strategy the following should be considered; (1)
breaking the transmission cascade of tuberculosis infection (2) effective management of the risk
factors of spreading TB infection (3) administering workable preventive policy for individual health
sector, and (4) prompt and effective standard control method. Tuberculosis infection is a must to
eradicate, hence all stakeholders should come together for the patients, health care workers and
policy makers to achieve End TB by 2035.

Keywords: Tuberculosis (TB) control; infection; risk factors; health sector.

1. INTRODUCTION infection within a population. What the TB control

entails are early detection, and adequate
Tuberculosis (TB) control is a combination of mManagement of infectious patient [2]. There are
measures aimed at curbing the spread of the guidelines with recommendation of combination
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of control measures to reduce the transmission
of the disease in health care settings to health
care workers (HCWs) and patients, many of
whom may be immunocompromised [3]. In the
health facilities where the recommendation was
well implemented there were evidences that
show that prevention and control were effective
ways of curbing spread of an infection [4].

Pulmonary Tuberculosis (PTB) is a disease of the
lungs and can spread to other parts of the body,
like brain and spine called extra pulmonary TB
(EPTB) [1]. The causative agent is Mycobacterium
tuberculosis (CDC, 2020). If people with
undiagnosed but potentially infectious TB live
among others with risk factors such as HIV
infection, non-communicable diseases, and
malnutrition it will increase the rate of infection.
As at 2019, the people that ill of this infection
was about 10.0 million. It causes about 1.2
million TB deaths among HIV-negative and an
additional 208,000 deaths among HIV-positive
people [1]. This infection cut across both sexes
and age groups, the adult men bared the burden,
who accounted for 56% while the adult women
accounted for32% and children for 12%. People
living with HIV has infection rate of 8.2% [1].

Globally the infection rate drops by 9% between
2015 and 2019, which is less than halfway of
2020 target. Moreover WHO European Region
has a tremendous achievement of meeting up to
target with a reduction rate of 19% between 2015
and 2019. The African Region also made good
progress, with a reduction rate of 16% [1]. If the
cascade of transmission cycle of tuberculosis
infection can be distorted there will be reduction
in tuberculosis incidence rate and to meet up the
End TB targets. In getting remarkable
achievement a decline rate of 10% per year must
be achieve. During 1950s and 1960s in Western
Europe, there was a comprehensive prevention
and control efforts against TB, that involved
eradication all forms of M. tuberculosis infection
and all forms of tuberculosis [5]. Most of the time
socioeconomic development plays a major role in
eradicating infection  than  chemotherapy
especially in case of TB infection [6].

Tuberculosis and COVID-19 are related as
infectious diseases and both respiratory disease
that attack primarily the lungs. In addition both
diseases show similar signs and symptoms as
cough, fever, and problem in breathing [7]. Since
the insurgence of COVID-19 the whole world has
been struggling to curb the spreading of deadly
virus. Prevention and Control of TB has disrupted
most especially in high burden countries in their
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routine services. Although health sectors are not
relent on their effort to get the TB program back
on track [8].

World Health Organization has set up End TB
target in order to achieve the reduction in
morbidity and mortality rate of the scourge of Tb
infection by 2030 [1]. If there are proper policy
put in place for prevention, control and treatment,
and adequately implemented reduction rate will
improve including in high-burden countries with
HIV prevalence [9]. The development of new
drugs and vaccines with improvement in
diagnostic assays, will go long way in the
progress of eliminating tuberculosis infection
[10]. With frantic effort of various organizations
including World Health Organization in reducing
incidence of TB, 19% target of reduction was not
achieved [1]. There is need to evaluate the
control measure being recommended and
identify the weak area in order to meet up with
80% and 90% reduction rate in incidence and
death rate by the year 2030 [1] The aim of this
study is to review the existing recommendations
of prevention and control TB infection and
identify the weak areas, for stake holders in TB

management and policy maker to help in

achieving End TB 2030  Sustainable

Development Goals.

1.1 Transmission of Tuberculosis
Infection

Mycobacterium tuberculosis is a airborne

disease inform of particles, called droplet nuclei,
of the size 1— 5 microns in diameter this size is
easily carried air current [11]. Infectious aerosol
are produced through cough, sneeze, shout, or
sing from patient who has pulmonary or laryngeal
TB [12]. This tiny particle suspended in
atmosphere for duration of time. If it is in closed
indoor without good ventilation to the susceptible
occupant it can facilitate transmission in such
environment (Edward 2016). Places and sites
where the infection take are very important,
places like homes, crowded settings such as
hospitals, clinics, refugee camps, factories,
homeless shelters, prisons, and poorly ventilated
settings, including some forms of
transportation (Middelkoop et al. 2008) [13].
Mycobaterium tuberculosis cannot be transmitted
through surface contact, touching cannot cause
infection only by breathing in the nuclei droplet
[14]. Other areas that infectious aerosols can be
generated are TB laboratories ~ when
concentrated specimens are processed, and
occasionally by other means, such as the



irrigation of wounds, at autopsies, and in surgery
[15]. If the organism was attached to the surfaces
it is the difficult to re-aerosolize to be inhale
again [16]. Sweeping or hand shaking bedclothes
can cause re-suspension of the viable nuclei of
the bacilli [11]. Spreading of infection through
contact of person to person, respiratory droplets
as in influenza and dust or fomites has no
enough evidence [17]. Air contamination with
aerosol accounted infection pattern seen and it
can risk factors in health care setting where such
aerosol is highly generate [18]. The level of the
risk varies depending on level of the health care,
patient population, types of service render, and
location of the facilities. Waiting areas where
undiagnosed TB patient is attending clinic will
more risk (e.g., clinic waiting areas and
emergency rooms) or diagnostic laboratory or
treatment procedures that stimulate patient
coughing are performed [19]. There is hospital
acquired infection of TB in close contact with TB
patient [20], procedure of endotracheal intubation
and suctioning with mechanical ventilation [21],
open abscess irrigation [15], and autopsy
(Kantor, et, al. 1988 ). Sputum induction and
aerosol treatments that induce cough may also
increase the potential for tuberculosis
transmission [22]. Health-care workers should be
particularly alert to the need for preventing
tuberculosis transmission in health-care settings
in which persons with HIV infection receive care,
especially if cough-inducing procedures such as
sputum induction and AP treatments are being
performed. [19].

1.2 Pathogenesis of TB

When transmission occurs through inhalation of
droplet nuclei containing M. (tuberculosis
produced by susceptible host and enters through
the mouth, nasal passages, upper respiratory
tract, and bronchi to reach the alveoli of the lungs
and eventually spreads throughout the body.
Firstly there will be respond from immune system
to attack the invaders and stop the spreading
[14]. When alveolar macrophages initiate the
formation of phagolysosome to lyses the
mycobacterium but the bacilli possess virulent
factors, it survive and proliferate in the
macrophages [23,24]. The bacilli escape after
the rupture of the macrophage through the blood
stream or lymphatic channels to other tissue this
develop to extra pulmonary [25]. Incubation
period of TB varies, according to WHO (2017) it
take two to ten weeks after exposure to infection
before clinical manifestation for small proportion
of newly infected persons (usually less than 1%).
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However, for another group due to better
immunity it is between 5%-10%, before clinical
manifestation it takes an interval of months,
years, or decades, when the bacteria begin to
replicate and produce disease [19]. The risk of
progression to active disease is markedly
increased among HIV positive [26]. Following
inhalation of M. tuberculosis an individual may
have one of the following outcomes: (1) fail to
initiate an infection, (2) become infected but then
clear the infection, (3) successfully contain the
infection but continue to harbour bacilli in the
absence of symptomatic disease (latent TB
infection), or (4) develop progressive TB disease
[27].

2. FACTORS INFLUENCING B
INFECTION
2.1 Smear Positive Pulmonary

Tuberculosis (PTB)

Live bacilli from smear positive case can cause
pulmonary tuberculosis after inhalation [28].
Untreated patient with positive smear can spread
the infection to nearly 10 persons within a year
[29,30]. The infection of susceptible person
depend on the concentration of the aerosol in the
air [28]. Patient with smear-positive pulmonary
tuberculosis is highly infectious, the degree of is
positivity is proportional to is infectiousness [31].

2.2 Poor Ventilation

Tuberculosis can spread when an infectious
aerosol is generated from an infectious patient
[32]. In relatively small and enclosed space, no
good ventilation to recalculate air is an avenue of
spreading TB infection to susceptible person if
close contact with infectious patient [14]. Fresh
air to dilute the concentration of the aerosol can
be provided will less or no cost by natural
ventilation by just opening the windows [33]. In
the hospital, isolation ward, waiting room, X-ray,
out-patients clinic and crowded place, cross
ventilation of fresh air is needed to avoid
nosocomial infection of tuberculosis, especially in
low income countries [33]. In order to remove
aerosol or contaminated air from a room,
mechanical ventilation can be adopted, this
produces negative air. But because of the high
cost and maintenance low income countries with
high TB burden cannot afford it [33].

2.3 Longer Duration of Contact with
Infectious Patient

Closer proximity and longer duration of contact
between an infectious source and susceptible



person is prone to infection [1]. Person with index
cases who are HIV negative, transmit TB to
house contact than HIV positive index case
simply because of a greater likelihood of having
smear-negative tuberculosis and a shorter
duration of infectiousness due to more rapid
progression to death [34,35].

2.4 Vulnerable Age Group

The prevalence of TB according some report in
low and medium countries, among 95 contacts
investigated 51.5% contracted the infection. The
age <5 years or HIV infected have the greatest
risk of developing tuberculosis [36]. In 2019, an
estimated of 10 million fell ill of tuberculosis of
which 1.2 million were children globally. Child
and adolescent TB are often overlooked by
health providers and can be difficult to diagnose
and treat [1]. The older age are prone to infection
most often respiratory tract infection [37], this
increase morbidity and mortality rate to that of
younger age [38]. Ageing has lot of impact on
immune system both the innate and adaptive
immune system [39].

2.5 Occupational Hazards

In settings with a high tuberculosis burden, silica-
exposed miners, particularly those with silicosis,
have a high prevalence of M.
tuberculosis infection [40,41]. People who are at
high risk of developing tuberculosis can be
identified through their medical history or with
simple examination [42].

2.5.1 Risk factors that can
Transmission

Influence TB

2.5.1.1 TB and HIV co-infection

According to WHO 2020 report on risk factors on
TB infection, there is a strong relationship
between TB and HIV. The People with Acquired
Immunodeficiency Syndromes (AIDS), likely to
develop TB 15-22 times than HIV-Negative
people [1]. The HIV infection attacks cell-
mediated immunity thereby weaking the host
immune system and resulting in increase of TB
proliferation. TB also increases HIV progression
through increased systemic immune activation
[43]. Therefore, co-infection leads to increases in
the rate of disease progression and mortality
[44]. TB is the most common reported illness
among people living with HIV, including among
those taking antiretroviral treatment and it is the
major cause of HIV-related death. In 2018, about
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251000 deaths was reported from TB/o-
infection. Sub-Saharan Africa bears the heavy
burden of the co-infection, accounting for
approximately 84% of all TB/HIV deaths in 2018.

[1].
2.5.1.2 TB and diabetes mellitus

The incidence rate of TB among people with
Diabetes Mellitus (DM) is 2-3 times higher than
the rate among those people free from diabetes
[45]. Diabetes can worsen the clinical condition
course of TB, and TB can worsen glycaemic
control in people with diabetes. Individuals with
both conditions thus require careful clinical
management. Strategies are needed to ensure
that optimal care is provided to patients with both
diseases [45]. Diabetes Mellitus impaires innate
and adaptive immunity when the production of

IFN-y and other cytokines diminish T-cell
immunity [46] and reduce chemotaxis in
neutrophils of diabetic patients [47]. Some

studies have shown that patients with Diabetes
Mellitus are more likely to develop multidrug-
resistant tuberculosis, although there is no
evidence to support that association [48-50]. The
likelihood that a person with tuberculosis will die
or relapse is significantly higher if the person also
has Diabetes [5].

2.6 TB and Malnutrition

Good health start from healthy diets, malnutrition
lower the body immunity therefore increase the
host susceptibility to infection [51]. Patients with
TB may lose appetite, this may lead to nutrient
and micronutrient mal-absorption which result to
weight lost [51]. Malnutrition is therefore often
highly prevalent among people with TB. While
appropriate TB treatment often helps normalize
nutritional status, many TB patients are still
malnourished at the end of TB treatment.
Therefore, nutritional assessment and
counseling, and management of malnutrition
based on the nutritional status are an important
part of the TB treatment package. [1].

2.7 TB and Tobacco Smoking

The role that cigarette smoke plays in the
pathogenesis of tuberculosis is related to ciliary
dysfunction, it suppresses the immune response,
and response to macrophages by other
phagocytosis cell will be impaired. With this, the
body is susceptibilty to TB infection [52].
Smoking of tobacco is causes poor prognosis of
tuberculosis, which is prevalent among smokers.



Patient diagnosed with TB should be asked
about smoking, and should be offered advice
about smoking cessation. This is part of the
practical approach to lung health. [1].

2.8 TB and Alcohol Consumption

Harmful use of alcohol increases the risk of TB
threefold, and is also a strong risk factor for poor
TB treatment adherence [5]. Reasons for
increased risk include alteration in the immune
system, specifically in altering the signaling
molecules responsible for cytokine production
[53]. In countries with high prevalence of disorder
use of alcohol, and especially in intermediate and
low-incidence countries, where TB has become
highly concentrated to certain vulnerable groups,
harmful alcohol use can be an important
population level risk factor for TB, and is often a
common co-morbidity among TB patients
[54].

2.9 TB and Socioeconomic Factors

Lack of knowledge on TB can lead to
complications and worse health outcomes
increasing transmission and delaying health
seeking behavior, lack of adherence, resulting in
multidrug resistance, treatment failure, and
disease complication and death [55]. Other
socioeconomic factors are poor living condition in
overcrowded and poorly ventilated rooms which
facilitates the transmission of
Mycobacterium tuberculosis [56].

There are some challenges highlighted by WHO
faced by poor and other vulnerable group in
assessing quality TB services. The following
groups of barrier are stated as follows;

= Economic barrier, within the length of
complexity of the pathway
care
Geographical barrier, including distance
from services providing TB diagnosis and
treatments
Sociocultural barrier, including stigma and
lack of knowledge of TB and available
service
Health system barrier, including lack of
health system responsiveness and
potential consequences of decentralization
(WHO, 2005)

These barriers if not removed, can lead to
increase in incidence rate and development of

Olabiyi et al.; JAMB, 21(3): 63-75, 2021; Article no.JAMB.67066

67

multi-resistant strain of

tuberculosis.

mycobacterium

3. CONTROL OF TB INFECTION

Tuberculosis infection control plan is part of a
general infection control program designed to
ensure the following:

= Rapid detection of infectious TB cases,
Airborne precautions, and
Treatment of people who have suspected
or confirmed TB disease.

TB infection prevention and control program is
well-packaged interventions that if well
implemented it will decrease the rate of TB
transmission, both in healthcare, community and
household settings. These interventions are
arranged in order of effectiveness. They are
ranked in order of importance:

Administrative controls: this is to reduce
the risk of TB exposure

Environmental controls: this is to reduce
the concentration of TB in the air and
prevent spread
Personal respiratory
additional risk reduction
exposure settings.

controls: it is
in high TB

3.1 Administrative Control

Managerial and administrative control measures
are the first and most important level of control to
reduce the exposure of community, health-care
workers (HCWs) and patients to TB infection
[67]. These key measures comprise specific
interventions aimed at reducing the exposure
and therefore reducing transmission of
M. tuberculosis. The intervention is as follow:

1. Preventing the spreading of TB Infection.
2. Rapid diagnosis of TB.

3. Chemotherapeutic Management

4. Immunization/vaccination against TB.

3.2 Preventing the Spread of TB Infection

Infection Prevention and Control (IPC) is a
scientific approach and practical solution
mechanism to checkmate harm caused by
infection to patients and health workers. This can
be well established in infectious diseases,
epidemiology, social science and health care



system. IPC occupies a unique position in the
field of patient safety and quality universal health
coverage since it is relevant to health workers
and patients at every single health-care
encounter [7]. Identifying and breaking the cycle
of Mycobacterium. tuberculosis transmission are
the most effective ways of achieving global
targets to End TB epidemic in year 2030. Thus,
it is important and better to rapidly identify index
cases, and prevent person-to-person
transmission by reducing the concentration of
infectious particles in the air and the exposure
time of susceptible individuals. These principles
form the basis for effective infection prevention
and control [57]. Staying with TB patients in a
crowded and poorly ventilated waiting area,
unnecessarily long waiting times in the diagnostic
and treatment Centre can increase nosocomial
TB transmission [58,59]. Diagnosed patients for
TB should be kept in well ventilated isolation
room and the health care workers should follow
the IPC guideline during and after attending to
the patient [3].

Prevention of new infections of Mycobacterium
tuberculosis and their progression to tuberculosis
(TB) disease is a major way to curb and to
reduce the burden of ill health and death caused
by TB. If this can be effectively carried out, it will
help to achieve the End TB Strategy targets set
for 2030. Vulnerable person like people living
with HIV/AIDS, household contact of TB patients,
particularly children, elderly person [1] latent TB
infection should be given prophylaxis treatment.
One of the recommended options for TB
preventive treatment include a weekly dose of
rifampicin and isoniazid for 3 months (3HP), a
daily dose of rifampicin plus isoniazid for 3
months (3HR), a daily dose of rifapampicin plus
isoniazid for 1 month (1HP), a daily dose of
rifampicin for 4 months (4R) and a daily dose of
isoniazid for 6 months (6H) or longer [1].

3.3 Rapid Diagnosis

Moreover, the number of inaccurate diagnoses
and inappropriate treatments for TB patients are

increasing, which encourages continued
transmission of TB. Therefore, the rapid
detection of TB and drug resistance

both optimizes treatment and improve outcomes
and is also critical for reducing overall morbidity
and mortality rates, which would greatly benefit
public health [60]. Traditionally, MTB has been
detected by acid-fast bacilli (AFB) smear as the
gold standard, together with microbial culture and
identification [61,62]. However, these methods
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have low sensitivity, time consuming and large
amount of bacteria are involved. The time
duration is between 7-9 weeks and rapid culture
takes up to 3-4 weeks [61,62]. Developments in
the field of molecular biology mean that nucleic
acid amplification methods have better sensitivity
and specificity for diagnosing TB than traditional
diagnostic methods [63]. Infectiousness and the
duration of infectiousness can be reduced
through early case detection and treatment by
improving access to quality tuberculosis
diagnostic and treatment services use of quicker
and more-sensitive diagnostic assays such as
Xpert MTB/RIf, active case finding and linkage to
care for appropriate treatment, and interventions
to reduce attrition before starting treatment [9].
Heath care diagnoses services should be at ease
with all TB patients, to close the gap of
undiagnosed presumptive TB patient. In 2019
WHO TB reported that five countries accounted
for more than half of the global gap or
undiagnosed cases: India (17%), Nigeria (11%),
Indonesia (10%), Pakistan (8%) and the
Philippines (7) [1]. All countries should adopt the
policies that include diagnostic algorithms in
which a WHO-recommend rapid diagnostic test
as the initial test for presumptive TB patients.
Increasing access to early and accurate
diagnosis using WHO-recommended rapid
molecular diagnostic test is one of the main
components of TB laboratory-strengthening
efforts under the End TB Strategy [1].

3.4 Chemotherapy Management

Many drugs have been developed for the
treatment of TB disease; these can be taken in
combination in different circumstances for
duration of 6 to 9 months. First line drugs are
only used for the treatment of new patients who
are very unlikely to have resistance to any of the
TB drugs. There are other TB drugs
called second line drugs, these are only used for
the treatment of drug resistant TB. The approved
first line anti-TB drugs that form the core
treatment regimen are: isoniazid (INH), rifampin
(RIF), pyrazinamide (PZA) and ethambutol
(EMB) or streptomycin (STR), if the isolate is
susceptible the ethambutol can be discontinue

(1.

Patients under management of antimycobacteria
drug should be monitored until conversion of
sputum to negative. Monitoring for toxicity with
baseline and periodic liver function test, full blood
count and serum creatine should be done [64].



The TB drugs or medications must be taken in
combination to avoid development of resistant
strain of mycobacterium. The combination may
be in this form 2HREZ/4HR; means isoniazid,
rifampicin, ethambutol and pyrazinamide daily for
two months, followed by four months of isoniazid
and rifampicin given three times a week. WHO
recommendation for newly diagnosed patients
with drug sensitive TB is that they should have
six months of drug treatment. The regimen
should consist of a two month ‘“intensive”
treatment phase followed by a four month
“‘continuation” phase [1]. For Multi-Drug
resistance (MDR) treatment, Drug Susceptibility
Testing (DST) is very important to determine the
right anti-tubercular agent that will be more

susceptible to the resistant strain  of
mycobacterium. Treatment of MDR is with
second line drugs: fluoroquinolones
(ciproflovacin,  ofloxacin, levofloxacin  and
moxifloxacin), aminoglycosides (kanamycin,
amikacin, and capreomycin),

ethionamide/prothionamide, p- Aminosalicylic
acid (PAS) and cycloserine [65]. MDR can be
cured but difficult to treat because of toxicities of
the drugs involved. The drugs are more toxic,
more expensive but less effective. The patients
should be wunder thorough monitoring of
adherence and observation for any adverse
reaction of the drugs [66].

Chemotherapy can be wused as preventive
measure in TB prevention and control. Centre for
Disease Control (USA) recommends that people
who are infected with TB but yet to develop TB
disease should be treated. There is short-course
recommendation of (3- to 4-month) rifamycin-
based treatment regimens to longer-course (69
months) isoniazid monotherapy for treatment of
latent tuberculosis infection (LTBI). These
recommendations can be used by clinicians,
public health officials, policymakers, health care
organizations, and other state and local
stakeholders who might need to adapt them to fit
individual clinical circumstances (CDC, 2020).

3.5 Treatment of Dual Infection of TB/HIV

The treatment of HIV positive patient is different
from HIV negative due to drugs interaction.
World Health Organisation recommends that
adults infected with HIV are to take treatment for
6-month, daily regimen consisting of:

e Anintensive phase of isoniazid (INH), a
rifamycin, pyrazinamide (PZA), and
ethambutol (EMB) for the first 2 months.
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e Acontinuation phaseof INH and a
rifamycin for the last 4 months. (CDC,

2020).

Treatment of drug-resistant TB in persons with
HIV infection is the same as for patients without
HIV; however, management of HIV-related TB
requires expertise in the management of both
HIV and TB. For persons with HIV who are not
already on ART, treatment for HIV should be
initiated during treatment for TB disease, rather
than at the end, to improve outcomes. Anti-
retroviral therapy should ideally be initiated within
the first 2 weeks of TB treatment for patients with
CD4 cell counts <50/mm3 and by 8-12 weeks of
TB treatment initiation for patients with CD4 cell
counts 250/mm3. (CDC, 2020).

There should be consideration for TB patients
with  non-communicable diseases especially
diabetic, one of the first line drugs, rifampin is a
powerful inducer of the hepatic microsomal
enzyme system and this lowers the serum levels
of sulfonylureas and biguanides leading to
hyperglycemia, either directly, or indirectly via
interactions with oral hypoglycemic drugs [67].
The drugs interaction can cause adverse effect
or non-adherence to TB regimen. Therefore, if
DM patients need to take rifampin, the doses of
oral antidiabetic drugs should be adjusted
upwards according to plasma glucose levels. In
patients with severe DM, insulin should be used
initially [68] with proper monitoring. In addition, if
isoniazid is prescribed, pyridoxine should also be
given, in order to avoid the peripheral neuropathy
associated with the use of the former [67].

3.6 TB Vaccination

Another major way of prevention and control of
TB especially among the children is vaccination
of infants and appropriate diagnosis and
treatment of active cases [69]. Vaccination is a
simple, safe, and effective way of protecting
people against harmful diseases, before they
come into contact with them. The only licensed
vaccine against TB for now is Baccilus Calmette-
Guerin (BCG). It was produced from the
attenuated /weakened strain of TB bacteria. The
weakness of bacterial in the vaccine triggers the
immune system and provides moderate
protection against severe forms of TB (TB
meningitis and miliary TB) in infants and young
children. WHO recommends that, in countries
with a high TB burden, a single dose of the BCG
vaccine should be provided to all infants as soon
as possible after birth, as part of childhood



immunization program. In countries with low TB
incidence rates, provision of the BCG vaccine
may be limited to neonates and infants in
recognized high-risk groups, or to older children
who are skin-test negative for TB infection. [1]. In
children, BCG decreases the risk of getting the
infection by 20% and the risk of infection turning
into disease by nearly 60% [70]. BCG vaccine
was globally accepted and more than 90% of all
children had being vaccinated. However, it
should be noted that the immunity induced by the
vaccine decreases after about 10 years [69].

The efficacy of BCG to protect against TB is low
in adolescents and adults. Development of new
TB vaccine is in pipe line to meet up the
inadequacies of BCG. This new vaccines are
being developed for prevention of TB disease in
adolescents and adults, for early life
immunization as BCG replacement, as BCG
boosters, for vaccination of TB patients after
treatment to prevent disease recurrence, or as
immunotherapeutic adjuncts to drug therapy
intended to reduce treatment duration [1].

Common areas where challenges are
encountered in managerial control of TB include:
e Laboratory diagnosis of TB: there may be
a lack of TB reference laboratories, limited
TB diagnostic tests available, limited
equipment and shortage of trained
laboratory personnel, high turn-around
times (time between sputum sampling and
return of laboratory results to healthcare
practitioner) and inability to provide
laboratory confirmation of drug-resistant
TB.
Infection Control and Occupational Health:
many facilites lack IPC  and/or
Occupational Health-trained staff and
services; there may be unfamiliarity with
TB risk assessment protocols and
insufficient capacity to train staff in TB-IPC.
Facility: there may be a lack of leadership
and accountability for implementation of
TB-IPC plan; infrastructure problems may
include lack of provision for separate
waiting areas or triage of suspected TB;
insufficient airborne isolation facilities and
lack of cough rooms or cough booths for
sputum sample production.
Healthcare workers: may be unable to
track TB patients when laboratory results
are returned; may not have resources to
perform active tracing of household
contacts; may be reluctant to report
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occupational TB and may be unfamiliar
with TB-IPC plans and the hierarchy of
TB control measures.

The community: may lack an awareness of
how TB is transmitted and lack
understanding of the principles of cough
etiquette [71].

3.7 Environmental Control

In order to break transmission cascade of TB
infection environmental control is important.
Environmental control measures for TB
prevention are also sometimes referred to as
engineering controls. They include the use of
enhanced ventilation (natural), negative pressure
(mechanical ventilation) isolation patient's room,
ultra-violent germicidal irradiation and high-
efficiency particulate air filtration system. The aim
of the environmental controls is to remove,
replace or ‘clean’ contaminated air or purify air.
In a well ventilated space or room the air is
diluted with fresh air and the concentration of TB
bacilli in the air, the potential for TB transmission
is decreased. Environmental control is the
second step in reducing the concentration of
droplet nuclei in the air. [72] Ventilation is a vital
environmental control measure [73]. Natural
ventilation, such as through open windows and
doors, is efficient and less costly for the
movement of air [33]. Mechanical ventilation is
also needed in high-risk areas with poor natural
ventilation [74]. Furthermore, to adhere to the
requirements, the effectiveness and function of
ventilation should be checked regularly [72].

Personal  respiratory  protection is the
recommended third and final barrier to protect
HCWs from inhaling infectious droplets. [72] The
use of N95 respirators with annual fit testing is
effective in preventing nosocomial infections.
[75] Fit testing for respirators is critical to ensure
adequate respiratory protection for HCWs
[73,76]and can help staff correctly use
respirators and protect the wearer [77].

In  resource-limited countries with a high
prevalence of TB, prevention and control of TB
infection are difficult to implement because of
limited space for isolation of TB patients and
financial constraint to implement environmental
control [60]. Meanwhile, in high-income countries
with a low TB burden, where the infection control
measures are stricter, infection control measures
might be neglected by hospitals with low
admission rates of patients with TB, owing to
limited disease awareness [78]. As a result,
recommended measures are not fully



implemented because of scarce resources or
less attention to the issue. In the hospitals with
more TB staff (greater than the median number
of staff) and a higher patient load (greater than
the median patient number) were more likely to
have a dedicated sputum collection area and to
conduct fit testing for N95 respirators. Higher
patient load might encourage hospitals to pay
more attention to TB infection control measures.
The policy makers should mandate all
stakeholders to strictly follow strictly Infection
Prevention and Control guideline to meet up End
TB by year 2035.

4. CONCLUSION

Strengthening of  Tuberculosis Infection
Prevention Control (TB-IPC) plays a vital role in
breaking the cascade of TB transmission among
the healthcare workers and patients in healthcare
setting. Most of the recommended guideline is
not sophisticated to implement. First health
facilities should design a policy that protects staff
and patient. Turnaround time for every case in
the health facilities should be conforming to
WHO standard. Air contamination through the
aerosol should be minimized. All stakeholders in
health sector and policy makers should support
community awareness to End TB by 2030. If all
the risk factors are well addressed and TB-IPC
measures are adhered to, by all healthcare staff,
as well as the patients Sustainable Development
Goal can achieve by 2030. In many low-resource
settings, where TB infection control measures
are poorly implemented and occupational TB is
common [71], international community and non-
governmental organization can complement TB-

IPC. Since Tb is vaccine-preventable, the
scientific community and the International
Vaccination Institute should take up the

challenge of developing a more efficiencies
vaccine against TB. That is one that can confer
as high as 90% protection on the populace. If
this can achieved TB also can eradicated from
the world like other viral diseases that have been
completely stamped out of developed countries.
Today disease like polio, measles e.t.c can’t be
found in developed countries, thanks for efficacy
vaccines.

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES

no competing

1. WHO;2020 .

Olabiyi et al.; JAMB, 21(3): 63-75, 2021; Article no.JAMB.67066

71

10.

11.

12.

13.

Available:https://www.who.int/immunization
/research/development/tuberculosis/en/
assess on 20" February, 2021

Jo KW. Preventing the transmission of
tuberculosis in health care settings:
Administrative control. Tuberculosis and
Respiratory Diseases. 2017;80(1):21-26.
Available:https://doi.org/10.4046/trd.2017.8
0.1.21

WHO; 2008.
Available:https://www.who.int/hiv/pub/guid
elines/malawi.pdf

Geiter L. Institute of medicine (us)
committee on the elimination  of
tuberculosis in the United States. Ending
neglect: the elimination of tuberculosis in
the United States. Washington, DC:
National Academy Press; 2000.

WHO (WHO/HTM/ TB/2016.18). Geneva:
World Health Organization;2016
Framework of indicators and targets for
laboratory strengthening under the End TB
Strategy
Available:https://www.who.int/tb/publication
s/labindicators/en/,accessed 18 August
2020

Hermans S, Horsburgh CR Jr, Wood R.A
century of tuberculosis epidemiology in the
Northern and Southern hemisphere: the
differential impact of control interventions.
PLoS One.2015;10:e0135179.

WHO; 2021.
Available:https://www.who.int/teams/global
-tuberculosis-programme/covid-19

Joel Shyam Klinton, Charity Oga-Omenka,
Petra Heitkamp, TB and COVID - Public
and private health sectors adapt to a new
reality. Journal of Clinical Tuberculosis and
Other Mycobacterial Diseases. 2020;21:
100199,

Houben RM, Menzies NA, Sumner T et al.
Feasibility of achieving the 2025 WHO
global tuberculosis targets in South Africa,
China, and India: a combined analysis of
11 mathematical models. Lancet Glob
Health.2016;4:e806—-15.

Abu-Raddad LJ, Sabatelli L, Achterberg JT
et al. Epidemiological benefits of more-
effective tuberculosis vaccines, drugs, and
diagnostics .Proc  Natl Acad Sci
USA.2009;106:13980-5.

Accessed 23/2/2021

Johnstone-Robertson S, Lawn SD, Welte
A, Bekker LG, Wood R. Tuberculosis in a
South African prison—A transmission
modelling analysis. S Afr Med J.
2011a;101:809-813.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Nardell EA. Transmission and Institutional
Infection Control of Tuberculosis. Cold
Spring Harbor perspectives in medicine.
2015;6(2):a018192.
Available:https://doi.org/10.1101/cshpersp
ect.a018192

WHO; 2006.
Available:https://www.who.int/tb/publication
s/2006/tbhiv_infectioncontrol_addendum.p
df

Ko G, Burge HA, Muilenberg M, Rudnick
S, First M. Survival of mycobacteria on
HEPA  filter  material. Appl Biosaf.
1998;3:65-78.

Houk VH, Kent DC, Baker JH, Sorensen K,
Hanzel GD.The Byrd study. In-depth
analysis of a  micro-outbreak  of
tuberculosis in a closed environment. Arch
Environ Health. 1968;16:4—6.

CDC; 2021.
Available:https://www.cdc.gov/tb/education
[/corecurr/pdf/chapter7.pdf cited March
Hutton MD, Stead WW, Cauthen GM, et al.
Nosocomial transmission of tuberculosis
associated with a draining tuberculous
abscess. J Infect Dis. 1990;161:286-95.
Barrett-Connor E. The epidemiology of
tuberculosis in physicians. JAMA.1979;
241:33-8.

Haley CE, McDonald RC, Rossi L, Jones
WD Jr, Haley RW, Luby JP. Tuberculosis
epidemic among hospital personnel. Infect
Control Hosp Epidemiol. 1989;10(5):204-
10.

DOI: 10.1086/646003.

PMID: 2738388.

CDC; 1990.
Available:https://www.cdc.gov/mmwr/previ
ew/mmwrhtml/00001897.htm

Catanzaro A. Nosocomial tuberculosis. Am
Rev Respir Dis.1982;125:559-62.

CDC. Mycobacterium tuberculosis
transmission in a health clinic--Florida.
MMWR. 1989;38:256-64.

Roy Chowdhury R, Vallania F, Yang Q,
Lopez Angel CJ, Darboe F, Penn-
Nicholson A, Rozot V, Nemes E, Malherbe
ST, Ronacher K, Walzl G, Hanekom W,
Davis MM, Winter J, Chen X, Scriba TJ,
Khatri P, Chien YH. A multi-cohort study of
the immune factors associated with M.
tuberculosis infection outcomes. Nature.
2018;560(7720):644-648.

Githinji LN, Gray DM, Zar HJ. Lung
function in HIV-infected children and
adolescents. Pneumonia (Nathan). 2018;
10:6.

Olabiyi et al.; JAMB, 21(3): 63-75, 2021; Article no.JAMB.67066

72

27.

28.

29.

30.

31.

32.

33.

34.

35.

Polena H, Boudou F, Tileul S.et
al.Mycobacterium tuberculosisexploits the
formation of new blood vessels for its
dissemination.Sci Rep. 2016;6:33162.
Available:https://doi.org/10.1038/srep3316
2

Selwyn PA, Hartel D, Lewis VA, et al. A
prospective study of the risk of tuberculosis
among intravenous drug users with human
immunodeficiency virus infection. N Engl J
Med. 1989;320:545-50.

Saenz B, Hernandez-Pando R, Fragoso G,
Bottasso O, Cardenas G. The dual face of
central nervous system tuberculosis: A
new Janus Bifrons?.Tuberculosis
(Edinb).2013;93(2):130-135.

Ryan Dinkele, Sophia Gessner, Andrea
McKerry, Bryan Leonard, Ronnett Seldon,
Anastasia S. Koch, Carl Morrow, Melitta
Ggada, Mireille Kamariza, Carolyn R.
Bertozzi, Brian Smith, Courtney MclLoud,
Andrew Kamholz, Wayne Bryden, Charles
Call, Gilla Kaplan, Valerie Mizrahi, Robin
Wood, Digby F. Warner; Capture and
visualization of liveMycobacterium
tuberculosisbacilli from tuberculosis patient
bioaerosols: Published: February 1, 2021.
Available:https://doi.org/10.1371/journal.pp
at.1009262

Maher D. The natural history of
Mycobacterium tuberculosis infection in
adults. In Tuberculosis: A Comprehensive
Clinical Reference. Schaaf HS, Zumla A,
Eds. Elsevier Health Sciences. 2009;129—
132.

Ait-Khaled N, Enarson D.Tuberculosis: A
manual for medical Students. World Health
Organization; 2003.

Zelner JL, Murray MB, Becerra MC et al.
Age-specific risks of tuberculosis infection
from household and community exposures
and opportunities for interventions in a
high- burden setting. Am J
Epidemiol.2014;180:853-61.

[PMC free article][PubMed]

Pei-Chun Chan, Chi-Tai Fang, The role of
ventilation in tuberculosis control. Journal
of the Formosan Medical
Association.2020;10.1016/j.jfma.2020.11.0
03.

PMCID:PMC2813110

Escombe AR, Oeser CC, Gilman RH, et al.
Natural ventilation for the prevention of
airborne contagion. PLoS Med.
2007;4.:e68.
DOI:10.1371/journal.pmed.0040068



36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Dharmadhikari AS, Mphahlele M, Venter K
et al. Rapid impact of effective treatment
on transmission of multidrug-resistant
tuberculosis.Int J Tuberc Lung Dis.2014;
18:1019-25.

Huang CC, Tchetgen ET, Becerra MC et
al. The effect of HIV-related
immunosuppression on the risk of
tuberculosis transmission to household
contacts. Clin Infect Dis.2014;58:765-74.
Fox GJ, Barry SE, Britton WJ, Marks GB.
Contact investigation for tuberculosis: A
systematic review and meta-
analysis. Eur Respir J.2013;41:140-56.
Byng-Maddick R, Noursadeghi M. Does
tuberculosis threaten our ageing
populations?.BMC Infect Dis.2016;16:119.
Available:https://doi.org/10.1186/s12879-
016-1451-0

Bellmann-Weiler R, Weiss G. Pitfalls in the
diagnosis and therapy of infections in
elderly patients—a mini-review.
Gerontology. 2009;55(3):241-9.

Stervbo U, Meier S, Malzer JN, Baron U,
Bozzetti C, Jurchott K, et al. Effects of
aging on human leukocytes (part I):
immunophenotyping of innate immune
cells. Age (Dordr). 2015;37(5):9828.

Hanifa Y, Grant AD, Lewis J, Corbett EL,
Fielding K, Churchyard G. Prevalence of
latent tuberculosis infection among gold
miners in South Africa. Int J Tuberc Lung
Dis.2009;13:39-46.

Cowie RL. Short course chemoprophylaxis
with rifampicin, isoniazid and pyrazinamide
for tuberculosis evaluated in gold miners
with  chronic silicosis: a double-blind
placebo controlled trial. Tuber Lung
Dis.1996;77:239-43.

Dowdy DW, Azman AS, Kendall EA,
Mathema B. Transforming the fight against
tuberculosis: targeting catalysts of
transmission. Clin Infect Dis.2014;
59:1123-9

Lonnroth K, Roglic G, Harries AD.

Improving tuberculosis prevention and care
through addressing the global diabetes
epidemic: from evidence to policy and
practice. lancet Diabetes Endocrinol.
2014;2:730-9.

PMID:25194886

Stalenhoef JE, Alisjahbana B, Nelwan
EJ, van der Van-Jdongekrijg J, Ottenhoff
TH, Vaner Meer JWM, Nelwan RH, Netea
MG, van Crevel R. “The role of interferon-

Olabiyi et al.; JAMB, 21(3): 63-75, 2021; Article no.JAMB.67066

73

47.

48.

49.

50.

51.

52.

53.

54.

gamma in the increased tuberculosis risk
in type 2 diabetes mellitus,” European
Journal of Clinical Microbiology and
Infectious Diseases. 2008;27(2):97-103,
Delamaire M, Maugendre D, Moreno M, Le
Goff MC, Allannic H, Genetet B. Impaired
leucocyte functions in diabetic patients.
Diabet Med. 1997;14(1):29-34.

DOI:
10.1002/(SICI)10969136(199701)14:1<29:
:AID-DIA300>3.0.CO;2-V.

PMID: 9017350.

Sharma SK, Mohan A, Kadhiravan T. HIV-
TB co-infection: Epidemiology, diagnosis &
management.Indian Journal of Medical
Research. 2005;121(4):550-567.

Badri M, Ehrlich M, Wood R, Pulerwitz T,
Maartens G.  Association  between
tuberculosis and HIV disease progression
in a high tuberculosis prevalence area.
International Journal of Tuberculosis and
Lung Disease. 2001;5(3):225-232.

Bashar M, Alcabes P, Rom WN, Condos
R. Increased incidence of multidrug-
resistant tuberculosis in diabetic patients
on the Bellevue Chest Service, 1987 to
1997.Chest.2001;120(5):1514-1519.

DOI: 10.1378/chest.120.5.1514
Fisher-Hoch SP, Whitney E, McCormick
JB, Crespo G, Smith B, Rahbar MH. Type
2 diabetes and  multidrug-resistant
tuberculosis. Scand J Infect Dis.2008
;40(11-12):888-893.

DOI: 10.1080/00365540802342372

Van Zyl Smit RN, Pai M, Yew WW, Leung
CC, Zumla A, Bateman ED, et al. Global
lung health: The colliding epidemics of
tuberculosis, tobacco smoking, HIV and
COPD. Eur Respir J. 2010;35(1):27-33.
Available:https://doi.org/10.1183/09031936
.00072909

Restrepo Bl. Diabetes and tuberculosis.
Microbiol Spectr.2016;4(6):1-19.

Viiklepp Piret, Pierpaolo de Colombani,
Aljona Kurbatova Andreas Sandgren and
Knut Lonnroth. Collaborative action on
tuberculosis and alcohol abuse in Estonia;
2013.
Available:https://www.who.int/global-
coordination-mechanism/working-
groups/WHO-AUD-TB-project-report-



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Krishna Bihari Gupta, Rajesh Gupta,
Atulya Atreja, Manish Verma, Suman
Vishvkarma Lung India.2009;26(1):9—-16.
DOI:10.4103/0970-2113.45198

Patricia E. Molina, Kyle |. Happel, Ping
Zhang, Jay K. Kolls. Steve Nelson Alcohol
Res Health.2010;33(1-2):97-108.
PMCID:PMC3887500

HATIP HIV & AIDS treatment in practice:
TB/HIV treatment literacy, Issue
153/February 2010,

Available: http://www.aidsmap.com/

Marais BJ, Esser M, Godwin S, Rabie H,
Cotton MF. Poverty and HIV in children a
view from the Western Cape, South Africa.
Ann N Y Acad sc. 2008;1136:21-27.
WHO.WHO policy on TB infection control
in health-care facilities, congregate
settings and households. Geneva:World
Health Organization; 2009.

Naidoo S, Seevnarain K, Nordstrom DL.
Tuberculosis infection control in primary
health clinics in eThekwini, KwaZulu-Natal,
South Africa.Int J Tuberc Lung Dis.2012
;16:1600 4.

DOI:10.5588/ijtld.12.0041

Brouwer M, Coelho E, das Dores Mosse C,
et al. Implementation of tuberculosis
infection prevention and control in
Mozambican health care facilities. Int J
Tuberc Lung Dis.2015 ;19:44-9.
DOI:10.5588/ijtld.14.0337

Chen B, Wang X, Zhongd, et al
Tuberculosis among healthcare workers in
southeastern China: a retrospective study
of 7-year surveillance data. Int J Environ
Res Public Health. 2014;11:12042-52.
DOI:10.3390/ijerph111112042

Jiang LJ, Wu WJ, Wu H, et al. Rapid
detection and monitoring therapeutic
efficacy of Mycobacterium
tuberculosiscomplex using a novel real-
time assay. J Microbiol Biotechnol.
2012;22:1301-6.
DOI:10.4014/jmb.1202.02032

Thomas E. Herchllne and Judith K.
Amorosa. Tuberculosis Treatment and
Management. Infectious disease Jour
updated on Jun 4; 2020.
Available:https://emedicine.medscape.com
/article/230802-treatment

Hum Nath Jnawali, Sungweon Ryoo. First
and second-line drug resistance; 2013.
WHO. WHO Consolidated guidelines on

drug resistant tuberculosis; 2019.

Olabiyi et al.; JAMB, 21(3): 63-75, 2021; Article no.JAMB.67066

74

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Available:https://www.who.int>rest>bitstrea
ms pdf

Sethi S, Sethi SK, Singh S,et al. Evaluation
of in-house loop-mediated isothermal
amplification (LAMP) assay for rapid
diagnosis of M. tuberculosisin pulmonary
specimens. J Clin Lab Anal. 2013;27:272—
6.

DOI:10.1002/jcla.21596

Mdivani N, LiH, Akhalaia M,et al.
Monitoring therapeutic efficacy by real-time
detection of Mycobacterium tuberculosism
RNA in sputum.Clin Chem. 2009;55:1694—
700.

DOI:10.1373/clinchem.2009.124396
Dooley KE, Chaisson RE. Tuberculosis
and diabetes mellitus convergence of two
epidemics.Lancet Infect Dis.2009;9
(12):737-746.

DOI: 10.1016/S1473-3099(09)70282-8.
Deng C, Wang X, Liao Y. Current
recommendations on managing
tuberculosis patients with diabetes & its
epidemiology. Microb Pathog.2016;92:43—
45.

DOI: 10.1016/j.micpath.2015.12.005.

Lawn SD, Zumla Al. Tuberculosis. Lancet.
2011;378:57-72.

DOI: 10.1016/S0140-6736(10)62173-3
Roy A, Eisenhut M, Harris RJ, Rodrigues
LC, Sridhar S, Habermann S, et al. Effect
of BCG vaccination against Mycobacterium
tuberculosisinfection in children:
systematic review and meta-analysis.BMJ.
2014;349:94643.

DOI: 10.1136/bmj.g4643

Bettercare; 2021
Available:https://bettercare.co.zal/learn/infe
ction-prevention-and-control/text/08.html
WHO. Guidelines for the prevention of
tuberculosis in health care facilities in
resource- limited settings.Geneva:World
Health Organization; 1999.

JensenPA, LambertLA,lademarcoMF,et
al.Guidelines for preventing the
transmissionof Mycobacterium tuberculosis
in health-care settings.MMWR Recomm
Rep. 2005;54:1141.
NardellEA.Environmental infection control
of tuberculosis.Semin  Respir Infect.
2003;18:307-19.
DOI:10.1053/S0882-0546(03)00069-0
FarleyJE,LandersTF,GodfreyC,et
al.Optimizing the protection of research
participants and personnel in HIV-related
research where TB is prevalent: practical



Olabiyi et al.; JAMB, 21(3): 63-75, 2021; Article no.JAMB.67066

solutions for improving infection control. J 78. Clayton M, Vaughan N. Fit for purpose?

Acquir Im  Defic Syndr. 2014;65 The role of fit testing in respiratory
(Suppl1):S1923. protection. Ann Occup Hyg. 2005;49:5458.
DOI:10.1097/QAI.0000000000000035 DOI:10.1093/annhyg/mei046.

© 2021 Olabiyi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/67066

75



