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ABSTRACT

This editorial sheds light on the critical issue of electrolyte imbalance in drug-resistant tuberculosis
(TB), a significant challenge exacerbated by the prolonged and intensive treatment regimens required
for multidrug-resistant (MDR) and extensively drug-resistant (XDR) TB strains. The use of second-line
drugs, such as fluoroquinolones and aminoglycosides, necessary in these cases, often disrupts electrolyte
homeostasis, leading to complications like hypokalemia and hypomagnesaemia. These disturbances can
pose serious risks to patients, including cardiac arrhythmias and renal dysfunction. Beyond medication
effects, TB itself induces systemic inflammation and metabolic alterations, further complicating electrolyte
balance. Effective management necessitates vigilant monitoring of electrolyte levels throughout treatment,
coupled with renal function assessments and nutritional support.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under

the identical terms.

For reprints contact: reprint@ipinnovative.com

1. Editorial

Tuberculosis (TB), has affected mankind for centuries,
remaining as a significant global health issue.! The
emergence of drug-resistant strains of the Mycobacterium
tuberculosis, particularly multidrug-resistant tuberculosis
(MDR-TB) and extensively drug-resistant tuberculosis
(XDR-TB), has further complicated treatment regimens and
outcomes. 2 Beyond the resistance mechanisms themselves,
another critical concern in the management of drug-resistant
TB is the impact on electrolyte balance.

Electrolytes are essential minerals in the body that
carry an electric charge, crucial for various physiological
functions, including nerve conduction, muscle contraction,
and maintaining fluid balance.? When tuberculosis becomes
resistant to first-line drugs like isoniazid and rifampicin,
patients often require longer and more complex treatment
with second-line drugs, which can lead to electrolyte
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imbalances due to their pharmacological properties and side
effects.

One of the primary challenges in managing electrolyte
imbalances in drug-resistant TB lies in the medications
themselves. Second-line drugs such as aminoglycosides
(e.g., amikacin), and certain other agents like linezolid
can disrupt electrolyte levels.*” Further, aminoglycosides
can cause both hypokalemia and hypomagnesemia. These
disturbances can lead to serious complications if not
promptly identified and managed. Moreover, vomiting,
diarrhea, and sweating also potentiates the electrolyte
imbalances. This ultimately have a direct effect in the
mechanism of other anti-tuberculous drugs. Newer drugs
like bedaquiline and delamanid could result in the
prolongation of QTCcF levels but this could be attributed
to the underlying electrolyte imbalances which can be
corrected. 8

Moreover, the extended duration of treatment required
for drug-resistant TB increases the risk of cumulative
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electrolyte disturbances over time. Patients may also face
challenges in maintaining adequate nutrition and hydration
during treatment, which further potentiates the risk of
electrolyte imbalance.

Beyond pharmacological considerations, the disease
itself can contribute to electrolyte imbalances. Tuberculosis
often leads to systemic inflammation and metabolic
alterations, which can further disrupt electrolyte
homeostasis.” For instance, increased levels of pro-
inflammatory cytokines may affect renal function and
electrolyte handling. '

The management of electrolyte imbalances in drug-
resistant TB requires a multidisciplinary approach. Close
monitoring of electrolyte levels, particularly potassium,
magnesium, and calcium, is essential throughout the
treatment course.!! Regular renal function tests are also
crucial to detect early signs of kidney damage, which can
exacerbate electrolyte disturbances.

Healthcare providers must be vigilant in educating
patients about the signs and symptoms of electrolyte
imbalances, emphasizing the importance of adherence
to treatment and dietary recommendations. Nutritional
support, including supplementation when necessary, plays a
vital role in maintaining electrolyte balance and supporting
overall health during TB treatment. !!

Research into novel treatment regimens for drug-
resistant TB should also prioritize minimizing the impact
on electrolyte balance. This includes exploring new drug
combinations or formulations that are less likely to cause
significant electrolyte disturbances.

In conclusion, while drug-resistant tuberculosis poses
formidable challenges to global health, the management
of electrolyte imbalances represents a critical aspect of
patient care. Healthcare providers must remain proactive
in monitoring and addressing these imbalances to optimize
treatment outcomes and minimize complications. Through
continued research and clinical vigilance, we can advance
our understanding and management of this complex
interplay between tuberculosis and electrolyte balance,
ultimately improving the quality of life and prognosis for
patients worldwide.
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