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ABSTRACT

The global rise in antimicrobial resistance (AMR) has significantly reduced the effectiveness of existing antibiotics, creating
an urgent need for novel therapeutic agents capable of treating resistant respiratory infections [1]. Nafithromycin is a next-
generation ketolide antibiotic developed for the management of community-acquired bacterial pneumonia (CABP), including
infections caused by multidrug-resistant and atypical pathogens [2]. Developed by Wockhardt Ltd. with support from the
Biotechnology Industry Research Assistance Council (BIRAC), nafithromycin represents the first new ketolide antibiotic
introduced globally in over three decades [3]. Community-acquired pneumonia remains a major contributor to morbidity and
mortality worldwide, with Streptococcus pneumoniae being a predominant causative organism [4]. Nafithromycin exerts its
antibacterial activity by binding to the bacterial ribosome and inhibiting protein synthesis, thereby preventing bacterial growth
and replication [5]. This review consolidates available data from in-vitro studies, pharmacokinetic evaluations, and clinical
trials to assess the mechanism of action, pharmacological profile, safety, and therapeutic potential of nafithromycin. Due to
its enhanced activity against resistant organisms, high lung tissue penetration, and short treatment regimen, nafithromycin
emerges as a promising option for the treatment of atypical and community-acquired pneumonia.
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INTRODUCTION

Antimicrobial resistance has emerged as one of the most serious global public health challenges, threatening the effective
prevention and treatment of bacterial infections [1]. Respiratory tract infections, particularly community-acquired pneumonia
(CAP), are among the leading causes of infectious disease-related mortality worldwide [4]. The widespread and often
inappropriate use of macrolide antibiotics such as azithromycin and clarithromycin has contributed to the rapid development
of resistance among respiratory pathogens, thereby reducing therapeutic success rates [6].

Nafithromycin (WCK 4873) is a semi-synthetic ketolide antibiotic characterized by a 15-membered macrolide ring, with a
molecular formula of C42Hs2NsO1:S and a molecular weight of approximately 859.05 g/mol [7]. It is India’s first indigenous
macrolide antibiotic belonging to the ketolide subclass. Nafithromycin was specifically designed to overcome macrolide
resistance mechanisms, including efflux pumps and ribosomal protection proteins, through strategic structural modifications
that enhance ribosomal binding affinity [8].

Preclinical and clinical investigations have demonstrated potent activity of nafithromycin against drug-resistant Streptococcus
pneumoniae, Haemophilusinfluenzae, Mycoplasma pneumoniae, Chlamydophilapneumoniae, and Legionella pneumophila
[9]. In addition to its antimicrobial potency, nafithromycin exhibits favorable pharmacokinetic properties such as sustained
lung tissue concentrations and a prolonged half-life, making it particularly suitable for the treatment of lower respiratory tract
infections [10]. This review aims to comprehensively evaluate the pharmacology, mechanism of action, clinical applications,
and future prospects of nafithromycin in the treatment of atypical pneumonia.

The increasing and often inappropriate use of antibiotics has significantly accelerated the global burden of antimicrobial
resistance (AMR), posing a serious challenge to public health systems worldwide. The emergence of resistant pathogens such
as methicillin-resistant Staphylococcus aureus (MRSA) and macrolide-resistant Streptococcus pneumoniae has reduced the
effectiveness of many conventional therapies and highlighted the urgent need for novel antimicrobial agents. Recognizing the
severity of this threat, health authorities including the Centers for Disease Control and Prevention (CDC) have emphasized
the development of next-generation antibiotics capable of overcoming existing resistance mechanisms.In this
context,nafithromycin represents an important advancement in antimicrobial therapy, particularly in India, where it marks a
significant milestone in the fight against AMR. Nafithromycin is reported to exhibit markedly enhanced efficacy compared to
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widely used macrolides such as azithromycin and offers the advantage of a short, three-day treatment regimen. This reduced
duration not only improves patient compliance but also contributes to faster clinical recovery and better therapeutic outcomes

9]

F
Structure of Nafithromycin

Following nearly three decades of research and development, with support from the Biotechnology Industry Research Assistance
Council (BIRAC), Wockhardt Ltd. successfully developed nafithromycin as a novel lactone-ketolide antibiotic. It demonstrates
strong activity against respiratory tract pathogens, especially drug-resistant strains of Streptococcus pneumoniae. Nafithromycin
has emerged as an effective macrolide option for the management of atypical pneumonia, providing broad coverage against
atypical organisms, improved resistance profiles, and a favorable safety margin.The rising prevalence of resistance to
traditional macrolides has intensified the demand for antibiotics with improved pharmacokinetic and antimicrobial properties.
Nafithromycin stands out due to its unique structural modifications, which enhance its tissue penetration, stability, and
antibacterial potency when compared to older macrolides. Owing to theseadvantages, it shows considerable promise in the
treatment of various bacterial infections, particularly those affecting the respiratory tract and skin.[11]

This review focuses on the pharmacological characteristics, mechanism of action, and clinical potential of nafithromycin,
highlighting its therapeutic relevance as a promising agent in the era of escalating antimicrobial resistance.

HIGHLIGHTS
« Nafithromycin is a novel ketolide antibiotic developed for drug-resistant CABP .
« It overcomes macrolide resistant and atypical respiratory pathogens
« Short three-day treatment regimen improves patient compliance .
* Represents a major milestone in India’s antimicrobial innovation .

« Effective against multidrug- resistance by enhanced ribosomal binding .

MECHANISM OF ACTION

Nafithromycin exerts its antibacterial effect by inhibiting bacterial protein synthesis [5]. The drug binds selectively to the 50S
subunit of the bacterial ribosome, thereby preventing translocation of the growing peptide chain during translation [19]. This
interruption halts the synthesis of essential proteins required for bacterial growth and replication.

Although its mechanism of action is similar to other macrolides, nafithromycin possesses structural modifications that enhance
binding strength and reduce susceptibility to resistance mechanisms such as efflux pumps and ribosomal protection proteins
[8]. By interacting with multiple ribosomal binding sites, nafithromycin reduces the likelihood of resistance development and
retains activity against previously resistant bacterial strains [19].
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Step 1: Drug Entry
Nafithromycin enters bacterial cells via passive diffusion or specific transport mechanisms.

t
Step 2: Target Binding
The bacterial Binds to the 50S ribosomal subunit of ribosome.

t
Step 3: Inhibition of Protein Synthesis
Prevents proper functioning of the ribosome by blocking the translocation step, where the growing
peptide chain moves from the A-site to the P-site during translation.

t
Step 4: Disruption of Bacterial Function
Inhibits bacterial protein synthesis, affecting vital proteins required for growth and replication.

t
Step5: Bacteriostatic or Bactericidal Effect
This inhibition leads to a bacteriostatic effect (stopping growth) or a bactericidal effect (Killing bacteria), depending on the
organism and drug concentration.

Parameters Details
Drug Name Nafithromycin
Class Lactone ketolides
Therapeutic indication Treatment of community-acquired bacterial pneumonia (CABP) in adults
caused by multi drug- resistant pathogens, including Streptococcus
pneumoniae.
Dosage form Oral tablets (400mg)

Absorption: - well-absorbs orally.

Pharmacokinetics Distribution:-Reaches high, sustained concentration in lung tissue.
Metabolism: - metabolized by the liver.

Excretion:-Mainly viabile/faeces; minimal renal elimination.
Half-Life Long half-life (9.16to14.4hours) Supports once-daily dosing

caused by drug-resistant bacterial strains .Nafithromycin exhibits its antibacterial activity by inhibiting bacterial protein
synthesis, a process essential for microbial growth and replication. It is classified as a next-generation ketolide antibiotic,
structurally derived to overcome resistance associated with older macrolides. Nafithromycin binds with high affinity to the
50S ribosomal subunit, specifically interacting with the 23S rRNA component of bacterial ribosomes. This interaction
interferes with peptide chain elongation, thereby preventing the formation of functional proteins necessary for bacterial
survival.

The molecular design of nafithromycin enables dual-site ribosomal binding, which enhances its stability at the ribosomal target
and reduces the likelihood of resistance development. This strong ribosomal attachment results in sustained suppression of
protein synthesis, leading to bacteriostatic and, in some susceptible organisms, bactericidal effects. Nafithromycin
demonstrates significant activity against a broad spectrum of respiratory pathogens, including macrolide-resistant
Streptococcus pneumoniae and other Gram-positive and atypical bacteria. Pharmacokinetic studies indicate that nafithromycin
achieves high intracellular concentrations and exhibits prolonged retention in pulmonary tissues. This extended lung residence
time allows for effective bacterial eradication with shorter dosing regimens compared to conventional antibiotics.
Additionally, nafithromycin shows reduced susceptibility to common resistance mechanisms such as ribosomal methylation
and efflux pumps, further enhancing its clinical efficacy.

Overall, the potent ribosomal binding, prolonged pulmonary exposure, and enhanced activity against resistant respiratory
pathogens make nafithromycin a promising and effective therapeutic agent for the treatment of community-acquired bacterial
respiratory infections.
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Therapeutic Uses of Nafithromycin

ADVANTAGES OF NAFITHROMYCIN
1. Enhanced Activity Against Resistant Pathogens.
2. Efficacy in Acute Bacterial Exacerbations of Chronic Bronchitis (AECB).
3. Effective Treatment of Acute Bacterial Sinusitis.

Utility in Streptococcal Pharyngitis and Tonsillitis.

5. Monotherapy Option for Mild to Moderate Community-Acquired Pneumonia .
6. Improved Coverage Against Atypical Pathogens.

7. Alternative to Older Macrolides.

8. Anti-inflammatory and Immunomodulatory Effects.

9. Shorter and Simplified Treatment Regimen.

Result and Discussion

Antimicrobial resistance (AMR) has emerged as one of the most critical global health threats, posing serious challenges to
existing therapeutic strategies. Despite decades of continuous research and sustained efforts by pharmaceutical scientists to
discover novel antibacterial agents, progress in this field has remained limited. In this context, the development of
Nafithromycin represents a significant breakthrough, highlighting India’sgrowing strength in pharmaceutical research and
innovation. This achievement marks the introduction of the country’s first indigenously developed macrolide antibiotic and
signifies an important advancement in the global fight against resistant bacterial infections. Nafithromycin was officially
introduced on November 20, 2024, following its development by Wockhardt with support from the Biotechnology Industry
Research Assistance Council (BIRAC). Marketed under the name Mignaf, the drug has been specifically designed for the
treatment of community-acquired bacterial pneumonia (CABP), particularly infections caused by drug-resistant pathogens.
Vulnerable populations, including pediatric patients, elderly individuals, and immunocompromised patients, stand to benefit
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significantly from this therapeutic innovation. Clinical data indicate that Nafithromycin demonstrates markedly superior
efficacy—reported to be nearly tenfold higher—when compared with conventional macrolides such as azithromycin.
Additionally, its short three-day dosing regimen contributes to improved patient adherence, faster clinical recovery, and
enhanced treatment outcomes.

Importantly, Nafithromycin exhibits activity against both typical and atypical respiratory pathogens, including strains resistant
to existing antibiotics. This broad-spectrumeffectiveness positions the drug as a valuable option in addressing the escalating
burden of AMR. The safety profile of Nafithromycin is also favorable, with minimal adverse effects and a low potential for
clinically significant drug—drug interactions, further supporting its suitability for widespread clinical use. The successful
development of Nafithromycin represents a historic milestone, as it is the first new antibiotic belonging to its class to be
introduced globally in more than three decades. Its development journey involved extensive preclinical and clinical evaluations
conducted across multiple regions, including India, Europe, and the United States. The project reportedly received an
investment of approximately

%500 crores and is currently awaiting final regulatory clearance from the Central Drugs Standard Control Organization (CDSCO).

Overall, the introduction of Nafithromycin underscores the impact of effective public—private partnerships and highlights
India’s advancing capabilities in biotechnology and pharmaceutical innovation. Its success offers renewed hope in combating
multidrug- resistant infections and reinforces the country’s role in contributing meaningful solutions to global healthcare
challenges.

CONCLUSION
Nafithromycin represents a significant advancement in antibiotic therapy for the treatment of atypical and community-acquired
pneumonia caused by resistant bacterial pathogens. Its enhanced ribosomal binding, favorable pharmacokinetic profile, sustained
lung tissue penetration, and short treatment regimen make it a promising alternative to conventional macrolides. As antimicrobial
resistance continues to threaten global health, the development of novel agents such as nafithromycin is essential to preserve

effective treatment options. Continued clinical evaluation and post-marketing surveillance will further define its role in
antimicrobial stewardship and respiratory infection management.

REFERENCES

1. World Health Organization. Global action plan on antimicrobial resistance. WHO; 2023.

2. Zhanel GG, et al. Ketolides and respiratory tract infections.Drugs. 2018;78:1-15.

3. Wockhardt Ltd. Nafithromycin development overview. Mumbai; 2022.

4. Mandell LA, et al. Epidemiology of community-acquired pneumonia. Clin Infect Dis. 2015;60:1-8.
5. Wilson DN. Ribosome-targeting antibiotics. Nat Rev Microbiol. 2014;12:35-48.

6. Metlay JP, et al. Macrolide resistance in pneumonia. N Engl J Med. 2019;380:987-997.

7. Krokidis MG, et al. Structural basis of ketolide antibiotics. J Mol Biol. 2013;425:313-328.

8. Leclercq R, et al. Mechanisms of macrolide resistance. ClinMicrobiol Rev. 2013;26:1-24.

9. Andes D, et al. In-vitro activity of nafithromycin. Antimicrob Agents Chemother. 2017;61:e01245.
10. Rodvold KA, et al. Antibiotic penetration into lung tissue. Chest. 2016;149:1302-1312.

11. Iwanowski J, et al. Safety and pharmacokinetics of nafithromycin. Antimicrob Agents Chemother. 2019;63:€01901.
12. Bartlett JG. Management of respiratory tract infections.Clin Infect Dis. 2017;65:1-7.

13. Shulman ST, et al. Pharyngitis treatment guidelines. Clin Infect Dis. 2012;55:1279-1282.

14. Cunha BA. Atypical pneumonia pathogens. Infect Dis Clin North Am. 2010;24:1-12.

15. Kanoh S, Rubin BK. Anti-inflammatory effects of macrolides. Chest. 2010;138:100-108.

[J]NRD2601085 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 8
© 2026 IJNRD | Volume 11, Issue 1, January 2026 | ISSN: 2456-4184 | INRD.ORG M O

16. Fish DN. Safety considerations of macrolide antibiotics. Pharmacotherapy. 2016;36:188-198.
17. Owens RC. Cardiac safety of macrolides.Clin Infect Dis. 2014;59:147-154.
18. Baldwin DR, et al. Lung pharmacokinetics of antibiotics. J AntimicrobChemother. 2015;70:2061-2070.

19. Retsema J, et al. Ribosomal binding of ketolides. Antimicrob Agents Chemother.
2017;61:e00591.

Copyright & License:

© Authors retain the copyright of this article. This work is published under the Creative
1 “NRD‘ Commons Attribution 4.0 International License (CC BY 4.0), permitting unrestricted

use, distribution, and reproduction in any medium, provided the original work is properly
cited.

[J]NRD2601085 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

