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A B S T R A C T 
 

Background: Nafithromycin (synonym WCK-4873), marketed under the brand name Miqnaf, represents India’s first indigenously 

developed antibiotic targeting drug-resistant infections. Wockhardt Limited developed Nafithromycin with financial and technical 

support from the Biotechnology Industry Research Assistance Council (BIRAC). The Central Drugs Standard Control Organisation 

(CDSCO) has approved it for the treatment of community-acquired bacterial pneumonia (CABP).The drug achieves effective lung 

concentrations and delivers therapeutic out comes with a three-day oral regimen, improving patient compliance while reducing 

treatment time. 

Methods: Researchers validated Nafithromycin analytically using three key methods. They employed the RP-HPLC method with a 

C18 column, anisocratic mobile phase of buffer and acetonitrile (60:40), and UV detection. They applied the RP-UPLC method with 

a BEHC18 column, a gradient mobile phase of 0.1%formicacidinwaterandacetonitrile, and PDA detection. They used the UHPLC-

MS method with a C18 column, an isocratic mobile phase of 0.1% formic acid and acetonitrile (30:70), and mass spectrometry 

detection. 

Conclusion: Nafithromycin (Miqnaf) emerges as a reliable, indigenous antibiotic for community-acquired bacterial pneumonia. 

Analytical validation through RP-HPLC, RP-UPLC, and UHPLC-MS confirms accuracy and robustness. These findings ensure 

quality, safety, and efficacy, highlighting Nafithromycin’s promise as a short-course therapy against drug-resistant respiratory 

pathogens and a milestone in antibiotic innovation. 
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INTRODUCTION 

afithromycin is India’s first indigenous 

macrolide antibiotic, which belongs to the 

sub class of ketolides. Wockhardt 

developed it in India with support from BIRAC. It is a 

semi synthetic derivative of erythromycin, structurally 

featuring as tablel actonering and a thiadiazole-pyridine 

side chain, which enhances lung penetration. This 

innovation marks a milestone in pharmaceutical  

 

development and strengthens India’s hand in the global 

fight against AMR.  

The drug targets community-acquired bacterial 

pneumonia (CABP), including drug-resistant infections, 

and is a major step in combating global antimicrobial 

resistance (AMR). Nafithromycin shows strong activity 

against awide range of gram-positive bacteria, 

N 
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including Streptococcus pneumoniae, Streptococcus 

pyogenes, and atypical pathogens such as Mycoplasma 

pneumoniae and Chlamydophila pneumoniae. In 

December 2023, Wockhardt completed a Phase 3 

clinical trial, demonstrating that a three-day oral 

regimen of Nafithromycin achieved a 96.7% clinical 

cure rate, comparable to the traditional seven-day 

Moxifloxacin treatment at 94.5%. The drug exhibited 

an eight-fold higher lung exposure and 10- to 100-fold 

greater potency against respiratory pathogens, including 

those resistant to azithromycin and levofloxacin. 

Importantly, the trial reported no severe adverse events; 

most side effects (like naus or mild GIissues) were mild 

and largely unrelated to the drug. Nafithromycin offers 

a Short-course (three-day) oral regimen, which is a 

unique advantage over traditional antibiotics. 

Figure 1: Structure of Nafithromycin 

IUPACNAME:-(1S,2R,5R,7R,8R,9R,11R,13R,14S,15R)-8-[(2S,3R,4S,6R)-4(dimethylamino)-3-hydroxy-6-methyloxan-2-yl]oxy-2-ethyl-9-methoxy-
1,5,7,9,11,13-hexamethyl-4,6,12,16-tetraoxo-N'-[(1S)-1-(5-pyridin-2-yl-1,3,4-thiadiazol-2-yl)ethoxy]-3,17dioxabicyclo[12.3.0]heptadecane-15-

carboximidamide. 

Nafithromycin, with a Molecular formula of 

C42H62N6O11Sanda molecular weight of ~859.05 g/mol, 

is a semisynthetic ketolide antibiotic featuring a 15-

membered macrolide ring at its core. It features a key 

structural modification: a keto group replaces the cladinose 

sugar at the C3 position, which helps it overcome the 

resistance that traditional macrolides often face. The C3 

keto function group prevents the Erm enzyme from binding 

and methylating the ribosomal binding site, which would 

otherwise block macrolide activity. Additionally, 

adistinctive thiadiazole- pyridine side chain enhances its 

potency, lung penetration, and pharmacokinetics profile. 

Various covalent bonds (single, double, and aromatic), 

along with polar covalent and hydrogen bonds, stabilize the 

molecule and support its biological activity. The side chain 

contains anoxime functional group (-C=NOH), which 

enhances activity against resistant bacteria. A unique side 

chain, which consists of a thiazolidine ring linked to a 

pyridine ring, attaches to the C11-C12 positions. This side 

chain is a key innovation. It enhances the drug’s binding to 

the bacterial ribosomes by providing additional hydrogen 

bonding and hydrophobic interactions. 

OVERVIEW 

 Nafithromycin marks amilestonein public health in 

India.” 

 This medicine is ten times more effective than 

current treatments like Azithromycin and offers a 

three-day treatment regimen, significantly shortening 

the recovery time while improving patient outcomes. 

Nafithromycin marks a key milestone against AMR, 

offering hope for treating multidrug- resistant infections 

like sinusitis and strep throat. 

Drug profile Nafithromycin: 

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) 

Pharmacokinetics Absorption: - well-absorbs orally. 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 
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Pharmacological action Bactericidal, it is also highly potent against respiratory pathogens. 

Advantages Short treatment duration. 

Combats Antimicrobial Resistance (AMR). 

High lung penetration, effective in respiratory infections. 

Adverse effect Well-tolerated with minimal gastrointestinal side effects. 

Contraindication Allergy to Nafithromycin QT interval prolongation Myasthenia gravis 

 

 

Figure 1: Mechanism of Action of Nafithromycin 

 

Figure 2: Nafithromycin Tablet 

BRAND NAME Miqnaf 

GENERIC NAME Nafithromycin 

DOSAGE STRENGTH 400 mg 

ROUTE OF ADMINISTRATION Oral 

 

Researchers studied IV or suspension formsintrials, but companies have not commercialized them because routine treatment 

does not require them. 

So, companies market only tablets because theygive the best balance of effectiveness, safety, stability, cost, and patient 

compliance. 

1.Entry into bacterial cell 

Nafithromycin entersthe bacterialcell. 

This leads to bacteriostatic (stop 

(growth) or bactericidal (kill bacteria) 

effecteffectively clearing the infection. 

2.Target binding 

 

Nafithromycin specially bind to the 

50Sribosomalsubunit of the bacterial 

ribosomal 
Nafithromycin

attachestotw

o sites 

on23SrRNAfo

rstrongerbind

ing 

3.Inhibition of protein synthesis 4.Disruption of bacterial function 

It prevents ribosomal momentand peptide 

bond 

formation 

 

Without new proteins, the bacteria 

cannot 

grow or replicate. 
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Analytical validation method: 

Sr. No. Drugs Method Description Reference no 

1. Nafithromycin RP-HPLC Mobile phase:-Buffer(KH2PO4): Acetonitrile (60:40 v/v) 

Column:-C18(250×4.6mm*5µm) Flow rate: - 1.0ml /min 

Temperature: - Between 25-40˚ Detection: - UV at 230-3-5 nm 

4 

2. Nafithromycin RP-UPLC Mobile phase: - Gradient (A) 0.1 % formic acid in water (B) 

Acetonitrile10-90 % B in 15 min. 

Column:-BEHC18 (100×2.1mm*1.7µm) 

Flow rate: -0.3mL/min 

Detection:-PDA230nm 

9 

3. Nafithromycin UHPLC- MS Mobile phase:-(A) 0.1%formicacidin water, (B) Acetonitrile: 

isocratic 30:70  

Column: - C18 (50×2.1mm*1.7µm) Flow rate: - 0.25 mL/min 

Detection:-MS (depends on analyte) 

6 

 

 

Figure: Chromatogram of Nafithromycin in human plasma using HPLC method. 

CONCLUSION:

The presented review on the analytical method validation 

of various methods reported on Nafithromycin. Some 

Introduction on Nafithromycin (WCK 4873), a novel 

ketolide antibiotic, represents a significant advancement 

in the fight against antimicrobial resistance (AMR), a 

growing global health crisis. Developed to address 

multidrug-resistant (MDR) respiratory pathogens, such as 

Streptococcus pneumoniae and Haemophilus influenzae, 

Nafithromycin exhibits enhanced activity compared to 

older macrolides. The researcher mainly used LC-MS and 

then employed RP-HPLC and RP-UPLC to analyse 

Nafithromycin. Particularly, using LC-MS played a 

fundamental role in its drug development. These methods 

proved to be sensitive, accurate and specific for the 

reliable quantification of Nafithromycin. These methods 

established regulatory standards, ensuring the High-

quality data necessary to support Nafithromycin as a new 

treatment for combating antibiotic-resistant bacterial 

infection.                                                                                                                                                                                                                                       
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