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Abstract

Tuberculosis (TB) is a widespread illness that is difficult to identify, manage, and prevent. More people have
died from tuberculosis (TB) than from any other infectious disease in recorded history. It is difficult to
deliver the regimens needed to cure TB. Our aim of work was to outline the recent updates in the treatment
of tuberculosis. The most widely used anti-TB antibiotics were created in the middle of the 20th century
and continue to be the cornerstone of treatment. Recently, two new anti-TB medications were licensed for
therapy for the first time in more than 40 years. The stage and anatomical location of the infection, the host's
age and immunological health, comorbidities, the emergence of toxicities, drug-drug interactions, and
bacterial resistance patterns all influence anti-TB regimens. Antibiotic resistance in tuberculosis is growing,
and treatment frequently necessitates the use of new antibiotic combinations that have just been partially
tested in clinical trials. Another difficulty is the lengthy course of treatment required to completely remove
the pathogen. In order to reduce side effects and increase patient compliance, shorter treatment plans for
latent tuberculosis infection have recently been created. After our precise review, we concluded that
expertise in taking a patient's history, doing a physical examination, and interpreting diagnostic tests are
all necessary for the effective management of TB, as is the ability to apply evidence-based treatment plans
that are customized for each patient. In addition, further studies must be done to analyze the recent updates
in the treatment of tuberculosis.
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Introduction: were created in the middle of the 20th century and
Tuberculosis (TB) is a widespread illness that is continue to be the cornerstone of treatment.
difficult to identify, manage, and prevent. More Recently, two new anti-TB medications were
people have died from tuberculosis (TB) than licensed for therapy for the first time in more than
from any other infectious disease in recorded ~ 40years.[3] The stage and anatomical location of the
history.[1] Mycobacterium tuberculosis (Mtb), the infection, the host's age and immunological health,
causative agent of tuberculosis (TB), is avoidable. comorbidities, the emergence of toxicities, drug-
A 90% decrease in incidence between 2015 and drug interactions, and bacterial resistance patterns
2035 is the lofty target set by the World Health all influence anti-TB regimens.[4] Antibiotic
Organization. TB was the most common human resistance in tuberculosis is growing, and treatment
disease in the globe before to the SARS-CoV-2 frequently necessitates the use of new antibiotic
epidemic. M tuberculosis has been a human combinations that have just been partially tested in
pathogen for millennia, in contrast to SARS-CoV-2. clinical trials. Another difficulty is the lengthy course
The entire genomic sequence of the Mtb bacteria of treatment required to completely remove the
was mapped more than a century after Robert pathogen. In order to reduce side effects and
Koch reported discovering it in 1882.[2] increase patient compliance, shorter treatment

plans for latent tuberculosis infection have recently

It is difficult to deliver the regimens needed to been created.[5]

cure TB. The most widely used anti-TB antibiotics
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Aim of work:

To outline the recent updates in the treatment
of tuberculosis.
Etiology of TB: a continuous concern

The first crucial stage in the therapy process is
thought to be comprehending the etiology of
tuberculosis. The TB complex, or Mtb family, is
made up of closely related organisms that can
infect both people and animals. Although M bovis,
M africanum, and M canetii can also infect
humans, M TB is the most common human
infection globally.[6] Mtb are nonmotile, aerobic
bacilli that do not generate spores. Their acid-fast
staining ability is attributed to the cell wall's
exceptionally high lipid content, which also
probably plays a role in immunomodulation and
pathogenicity.[7, 8] The tuberculosis bacterium
has a generation time of about 20 hours and grows
slowly. Establishing a prompt diagnosis is made
more difficult by the fact that visible development
on solid media often takes three to eight weeks.
Although other animals may contract M TB,
humans are the only known reservoir for the
disease. Globally, isolates exhibit genetic
heterogeneity, which may result in variations in
virulence.[9] They can cause both subacute and
progressive illness because they are intracellular
pathogens. Additionally, the bacteria may or may
not cause illness while dormant within infected
cells. There is still much to learn about the
molecular and immunologic processes underlying
dormancy and reactivation.[2, 10]

Figure (1): Steps in the Pathophysiology of Active
Tuberculosis.[10]
Latent Infection Treatment

The transition from latent infection to active

disease cannot be predicted by interferon-gamma
release assays (IGRAs) or tuberculin skin tests
(TSTs). According to observational studies,
reactivation is uncommon more than ten years after
infection, and the risk of getting active TB is highest
during the first two years after infection. For
recently infected contacts, 36 treatments are
required to prevent one case of active tuberculosis,
however for those who are remotely infected, 179
treatments are required.[11] In  high-risk
populations, latent tuberculosis treatment lowers
the chance of illness. Treating people at low or
intermediate risk does not appear to lower the
incidence.[12] The WHO states that the "probability
that the condition will progress to active TB disease
in specific risk groups, on the underlying
epidemiology and burden of TB, the feasibility of the
intervention, and the likelihood of a broader public
health impact" are the reasons for treating patients
with latent TB.[13]

Due to the shorter duration and lower incidence
ofliver damage compared to the 6- and 9-month INH
regimens, the CDC suggests weekly INH +
rifapentine (3HP) for 3 months as the optimal
preventative therapy regimen. Suggestions for
Treatment Plans for Latent Tuberculosis). Concerns
were first raised by reports of a flu-like illness
developing in 3HP regimen participants.[14-16]
Although 11% of participants in a large,
international trial reported experiencing signs of a
systemic drug reaction (SDR), this is often time-
limited during the first month of treatment. Serious
side effects were uncommon, and 48% of patients
with SDR were able to finish their therapy.[2]

A different regimen of daily rifapentine plus INH
for one month is part of the WHO's TB preventive
therapy guidelines, which are in line with the CDC.
Additionally, the WHO advises that "adults and
adolescents living with HIV who have an unknown
or a positive TST or IGRA and are unlikely to have
active TB disease should receive at least 36 months
of daily INH preventive therapy in settings with high
TB transmission." Regardless of immunological
state or ART administration, the latter suggestion is
applicable. As of right now, no research offers solid
information to support TB preventative treatment
for those who have intimate contact with MDR-TB
patients. A focused strategy based on individual risk
assessment is advised by the WHO.[17] Studies to
determine the safety and effectiveness of delamanid
with fluoroquinolones are ongoing. Long follow-ups
will be necessary for these trials in order to verify
the clinical endpoint of disease absence. It is difficult
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to develop TB preventive therapy protocols for
varied drug resistance patterns and evaluate
safety and effectiveness in various populations

(e.g, children, adults, PLHIV, other
immunosuppression, or comorbidities).[2]
Recommendations for Regimens to Treat Latent TB Infection
Priority rank* Regimen Recommendation | Evidence
(strong or (high, moderate,
- conditional) low, or very low)
Preferred 3 mos INH plus Strong Moderate
rifapentine given
once weekly
Preferred 4 mos RIF glven Strong Moderate (HIV
) - I daily | o __megative} |
Preferred 3 mas INH plus RIF Conditional Very low (HIV
given dally negative) ‘
Conditional Low (HIV positive)
Alternative 6 mos INH given Strong! Maoderate (HIV
daily negative)
Conditional Moderate (HIV
B | - i - pasitive}
Alternative 9 mos INH given Conditional Moderate
daily

Abbreviation: mos = months, INH = Isoniazid, RIF = rifampin, HIV = human
immunodeficiency virus

* Preferred: excellent tolerability and efficacy, shorter treatment duration, higher
completion rates than longer regimens and therefore higher effectiveness;
alternative: excellent efficacy but concerns regarding longer treatment duration,
lower completion rates, and therefore lower effectiveness.

§ Strong recommendation for those persons unable to take a preferred regimen (eg,
due to drug intolerability or drug-drug interactions).

Figure (2): Recommendations for Regimens to
Treat Latent TB Infection.[2]
Active Tuberculosis Infection Management

Anti-TB therapy aims to completely destroy
the disease and stop transmission in every
situation, which is a clear objective that is very
challenging to accomplish in real life. Anti-TB
regimens have historically required several
months of therapy, making patient adherence
difficult.[18] These issues are present
everywhere, but they are especially troublesome
in regions of the world with the greatest rates of
tuberculosis (TB), inadequate public health
infrastructure, and low TB literacy. A
conventional "one-size-fits-all" 6-month program
may be too long for some and not long enough for
others, but straightforward and somewhat
uniform TB treatment recommendations make
implementation easier worldwide. Treatment
duration could be optimized and customized
using a preoperative risk classification
algorithm.[19]

TB treatment is quite difficult. CDC and WHO
guidelines offer comprehensive
recommendations regarding dosage, first- and

management, adverse treatment events, culture-
negative TB, extrapulmonary TB, HIV coinfection,
children, advanced age, pregnancy, breastfeeding,
and comorbidities.[20]

Centers for Disease Control Interim Guidance

As long as treatment can be finished, the
majority of patients with drug-susceptible
pulmonary TB are cured by standard anti-TB
regimens. The CDC's guidance for drug-susceptible
pulmonary  tuberculosis disease = remained
unchanged for fifty years till 2022. Four medications
are used in the long-standing conventional regimen:
pyrazinamide, rifampin, ethambutol, and INH.
Streptomycin was the first anti-TB medication used
as monotherapy in the 1940s prior to the creation of
this treatment combination.[21] When given for six
months, streptomycin first showed a noticeable
improvement, but it eventually failed because of the
development of resistance.[22] Decisions that
resulted in the present standard of care were
influenced by the resistance to monotherapy as well
as a greater understanding of the biology of
tuberculosis and medication toxicities.[23]

There are two stages to the current TB treatment.
In most situations, the initial intense phase reduces
lung inflammation, mortality, and transmission by
providing bactericidal activity to lessen the burden
of quickly replicating mycobacteria and lower the
likelihood of developing resistance. Slowly
replicating and latent tubercle bacilli are sterilized
during the continuation phase.[24] For drug-
susceptible pulmonary tuberculosis, the CDC
released interim guidelines in 2022 on a four-month
anti-TB therapy. Eight weeks of daily INH,
rifapentine, pyrazinamide, and moxifloxacin make
up the intense phase of the regimen; nine weeks of
daily rifapentine, INH, and moxifloxacin make up the
continuation phase. Patients over the age of twelve,
including PLHIV with CD4+ T lymphocyte counts
greater than 100 cells/pL and on an antiretroviral
therapy regimen containing efavirenz in the absence
of any other known possible drug-drug interactions,
are eligible for this treatment option.[2] Due to a
lack of clinical trial evidence, patients cannot take
this regimen if they are pregnant or nursing, need
therapy for extrapulmonary TB, use QT-prolonging
drugs, have a history of prolonged QT syndrome, or
weigh less than 40 kg.[25]

second-line anti-TB medications, drug-drug
interactions; treatment interruption
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Figure (3): Recommendations for Regimens to Treat
Latent TB Infection.[2]

Up until 2022, INH, rifampin, ethambutol, and
pyrazinamide were the four drugs used in the
CDC's standard two-month intense phase of
treatment for pulmonary tuberculosis. INH and
rifampin were taken as a two-drug combination
for four more months during the continuation
phase. Ethambutol was discontinued while INH,
rifampin, and pyrazinamide were continued for
the duration of the intensive phase after drug
susceptibility testing revealed the isolate's
sensitivity to INH and rifampin.[26] Patients
receiving anti-TB treatment need to have their
adverse effects and clinical response regularly
monitored. Sputum smears and cultures should be
evaluated every month until two consecutive
cultures are negative. It is advised to prolong the
continuation phase for an extra three months (for
a total of nine months of therapy) in patients with
chest x-rays and signs of cavitation who are still
culture positive after two months. An extended
continuation phase may be necessary for people
who are underweight, smokers,
immunosuppressed, PLHIV, or have severe lung
illness.[27]

Drug-Resistant Tuberculosis

Drug-resistant TB  requires  different,
frequently longer regimens and carries a far
higher chance of treatment failure than drug-

susceptible TB. During the intensive and
continuation stages of therapy, extended treatment
regimens, which span 18 to 21 months, use a
spectrum of first-line, second-line, novel, and
repurposed medications.[28] Delamanid,
bedaquiline, pretomanid, linezolid, amoxicillin-
clavulanate, meropenem-clavulanate, imipenem-
cilastatin, cotrimoxazole, and macrolides are among
the novel and repurposed medications. The dangers
of drug toxicities and patient adherence issues are
especially substantial when long-term regimens and
injectable second-line medicines are needed.[29]
Financial and material incentives, text reminders on
mobile phones, psychological counseling, and
patient education are all interventions to support
adherence. In certain situations, new and
repurposed medicines may allow for shorter
treatment periods. To remove cavities and non-
viable lung tissue, adjuvant surgical excision may be
required.[2] When treating patients who are
suspected or confirmed to be drug-resistant,
clinicians should ask the local health departments
for assistance.[30]

Bacille Calmette-Guerin (BCG) Vaccine

Since 1974, the WHO has advised newborns and
children to get the live attenuated strain of M. bovis
known as BCG. This is the most popular vaccination
in the world, protecting children in nations with
high TB incidence from meningitis and miliary TB.
When given to newborns and children, the
vaccination offers some protection, but over a
number of years, that protection diminishes. When
given to adults, the vaccine offers little
protection.[31] False-positive TSTs may result from
the BCG immunization, as was previously
mentioned. It is challenging to decide whether to
start TB preventative medications in patients who
are IGRA-negative, TST-positive, expect anti-tumor
necrosis factor therapy or transplantation, and may
have already received the BCG vaccine.[32] Once
anti-TNF therapy or a transplant starts, a person
who has lived in an area with a high prevalence of
tuberculosis, has no known history of tuberculosis
infection, and has no radiological evidence of latent
or active tuberculosis may be at risk of developing
reactivation TB. People who had the BCG vaccine
frequently have inconsistent findings, such as TST-
positive/IGRA-negative. For the size of TST
induration in this specific scenario, there are no
fixed cutoff values available. However, there is a
chance of negative medication reactions when
starting TB preventative therapy.[31, 32]

Unfortunately, there is no 100% surefire way to
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handle this clinical problem. The following is
stated in the guidelines, which take a slightly
indirect approach to this situation: One method to
boost sensitivity is to run a second diagnostic test
if the first one comes out negative.[33] In cases
where it is found that the consequences of failing
to detect latent tuberculosis infection (i.e., not
treating people who might benefit from therapy)
outweigh the consequences of inappropriate
therapy (i.e., hepatotoxicity), this strategy to
increase sensitivity may be an acceptable trade-
off even though it may decrease the specificity of
diagnostic testing." The majority of doctors agree
that starting a TB preventive medication regimen
several weeks prior to the initiation of the
immunosuppressive intervention is the best
course of action in this complex situation.[34]
Enhancing Healthcare Team Outcomes

Front-line public health officials, adult and
pediatric primary care physicians, advanced care
physicians, clinical laboratory technologists,
pulmonologists, infectious disease specialists,
pharmacists, and nurses must work together to
diagnose, treat, and prevent tuberculosis, which is
a preventable and curable illness.[7] Expertise in
taking a patient's history, doing a physical
examination, and interpreting diagnostic tests are
all necessary for the effective management of
tuberculosis (TB), as is the ability to apply
evidence-based treatment plans that are
customized for each patient. Maintaining patient
autonomy, confidentiality, and the ethical
precepts of beneficence and non-maleficence
guarantees that patients have a say in decisions
that protect their health.[14] Team members are
responsible for everything from prompt diagnosis
to coordinated care transitions and patient

education. By sharing information and
encouraging collaborative  decision-making,
effective  interprofessional =~ communication

maximizes care outcomes. Care coordination
improves patient-centered care, outcomes, safety,
and team performance by addressing
psychological needs and ensuring smooth
continuity of care.[23]

Interventions at the epidemic level necessitate
the knowledge of government representatives
who have been trained to mentor front-line
medical staff who are treating patients who are at
risk and impacted. Clinicians working in
underresourced settings require education.[30-
32] Marginalized groups of people who are most
atrisk of getting TB are advised to visit clinics that

specialize in the disease. Poverty, congestion,
ignorance, a lack of public health resources, a lack of
political commitment, and a lack of clinical
experience are the main factors linked to
tuberculosis.[33] It is difficult to address any of
these problematic aspects. therapeutic resistance
develops, therapy is shortened, and infection is not
completely eradicated when multiple-pill, lengthy,
and sometimes unpleasant therapeutic regimens
are followed.[34]

Conclusion and recommendations

We concluded that expertise in taking a patient's
history, doing a physical examination, and
interpreting diagnostic tests are all necessary for the
effective management of TB, as is the ability to apply
evidence-based treatment plans that are customized
for each patient. In addition, further studies must be
done to analyze the recent updates in the treatment
of tuberculosis.
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