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Abstract

Drug-susceptible pulmonary tuberculosis is a major concern in developing economies. This review is intended to briefly discuss the
efficacy of isoniazid, rifampicin, pyrazinamide, and ethambutol as first line regimen for drug-susceptible pulmonary tuberculosis.
These drugs show a remarkable inhibitory activity against mycobacterium tuberculosis, as stated in literature.
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Introduction

Drug-Susceptible Pulmonary Tuberculosis (DS-TB) is highly
prevalent in Low and Middle-Income Countries (LMICs), where
it remains a leading cause of morbidity and mortality [1,2]. Key
risk factors for this communicable disease, include socioeconom-
ic status, health conditions, and environmental factors. In particu-
lar, low rifapentine exposure and higher baseline disease severity
are associated with unfavourable outcomes [1,3]. Major parts of

the respiratory system are lungs, airways, and associated struc-
tures that facilitate breathing and gaseous exchange. The DS-TB
primarily targets the lung parenchyma, where the Mycobacterium
tuberculosis bacteria form granulomas and can switch between
replicating and non-replicating states [1]. Effectiveness of the treat-
ment is important in preventing emerging drug-resistant strains.
The standard isoniazid (H), rifampicin (R), pyrazinamide (Z), and
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ethambutol (E), (HRZE), regimen is typically administered over
a 6-month period, with a 2-month intensive phase followed by a
4-month maintenance phase [2,4] (Riccardi, et al, [2]). Thus, the
first two months involve the uptake of all four drugs. The subse-
quent treatment for the remaining four months, follows a continu-
ation phase administering isoniazid (H) and rifampicin (R) against
the disease. This combination is designed to rapidly reduce the
bacterial load, prevent relapse, and minimize the development of
drug resistance. This first line regimen, has been effective in treat-
ing DS-TB in LMICs, with treatment success rates aligning with
global standards. This regimen is widely recommended and used
globally due to its effectiveness in treating DS-TB. However, chal-
lenges such as side effects and treatment adherence remain [4,5].
The HRZE regimen is more effective than prehistoric treatments,
for example, sanatorium care, which were less structured and often
resulted in higher rates of drug resistance, treatment failure and re-
sistance development [5,6]. These challenges highlight the need for
continued research and innovation in TB management. Therefore,
this prompted investigating the efficacy of the first line HRZE drugs
for managing DS-TB.

The development of shorter and more effective treatment reg-
imens, like the rifapentine-moxifloxacin combination, offers prom-
ising future alternatives, shortening treatment duration from six to
four months [4,7]. The H drug inhibits synthesis of mycolic acids,
essential components of the mycobacterial cell wall and is a corner-
stone of TB treatment due to its potent bactericidal activity against
actively dividing TB bacteria [8,9]. Secondly, the R drug effective-
ness emanates from its inhibitory mechanisms towards synthesis
of bacterial Ribonucleic Acid (RNA) by binding to the Deoxyribonu-
cleic Acid (DNA)-dependent (RNA) polymerase. It is crucial for its
sterilizing activity, which helps in preventing relapse by eliminating
dormant bacteria [8,9]. Under the first line treatment regimen for
DS-TB, is Z drug, which works effectively in acidic environments,
similar to those found within macrophages and necrotic tissue. It is
particularly effective during the initial phase of treatment, contrib-
uting to the shortening of therapy duration [8,9]. Another equally
as important drug towards the management of DSP-TB, is E drug,
which inhibits the synthesis of the mycobacterial cell wall by ob-
structing arabinosyl transferases. It is primarily used to prevent the
development of drug resistance during the initial treatment phase
[8,9].

Comorbidities and HIV Coinfection

A retrospective cohort study in Eswatini reported a high TB-re-
lated mortality amongst patients with HIV. The statistics, show
a case fatality ratio of 11.7% for People Living with HIV (PLHIV)
contrasting with 7.5% for HIV-negative patients. Among PLHIV,
lacking Antiretroviral Therapy (ART), significantly increased the
risk of death during TB treatment [10]. A higher mortality risk was
observed in Zimbabwe amongst TB patients with HIV coinfection,
despite a high uptake of ART. The study results show a 22% mor-
tality rate among TB patients, with HIV infection being a significant
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risk factor [11]. Other reports, indicate resistance towards first-line
TB drugs, particularly R drug, posing a significant challenge. In the
east African country of Guinea, rifampicin-resistant TB was noted
with 18.9% patient mortality during treatment, with older age and
HIV infection being notable risk factors [12]. Despite a decline in
TB mortality at the population level in Eswatini, the case fatality
among TB treatment cases remained high, indicating that current
treatment strategies may not be sufficient to address all risk factors
associated with mortality [10]. The need for improved TB therapies
and strategies to reduce active TB disease is evident, as highlighted
by the sustained high fatality rates during TB therapy [10].

Conclusion

The mini review was intended to report the efficacy of the first
line treatment on DS-TB using HRZE drugs. Combinational therapy
is used for DS-TB management where isoniazid acts as an inhibi-
tor of mycolic acid synthesis, while rifampicin inhibits RNA poly-
merase. In the successful management of pulmonary related TB,
pyrazinamide disrupts membrane and energy production whereas
ethambutol inhibits arabinogalactan synthesis. This first line treat-
ment has shown to be effective against this communicable disease.
Nonetheless, an extensive investigation on HRZE drugs is required
to improve on their effectiveness in managing DSTB to avoid mor-
tality and resistance while taking the drugs.
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