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Introduction

➢ Antimicrobial resistance (AMR)
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• In 2017 WHO published a list of 12 families of bacteria for 
which new antibiotics are needed urgently, a list of “priority 
pathogens”. 

• The list was created to identify, guide, and promote the 
research and development of newer antibiotics and to address 
urgent healthcare needs. 

• The WHO priority pathogens are classified as critical, high, 
and medium priority pathogens. 



The critical priority 
pathogens are:

carbapenem-resistant 
Acinetobacter baumannii 
(CRAB)

carbapenem-resistant 
Pseudomonas 
aeruginosa (CRPA) 

Enterobacteriaceae 
resistant to 3rd gen 
cephalosporins and 
carbapenems (CRE). 

In 2019, WHO identified 
50 antibiotics and 
combinations and 10 
biologicals in clinical 
development, of which 
26 are active against the 
WHO list of priority 
pathogens. 

Out of the 26, only seven 
were considered to be 
original due to 
performance of at least 
one of the novelty 
criteria.
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To avoid cross-resistance, new 
drugs should be directed towards 

unexploited targets or vital 
metabolisms, e.g., ATP and fatty 

acid biosynthesis. 

Fatty acid biosynthesis will be 
explored. 

Fatty acids are the main 
constituents of bacterial and 
plasmodial membranes and 

metabolic intermediates. 

Their biosynthesis involves fatty 
acid synthase systems which are 

divided into two distinct 
molecular forms called types I and 

II (FAS-I and FAS-II). 
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FAS-I is constituted of a unique multifunctional 

protein whereas in FAS-II, several separate 

enzymes co-exist, and each one catalyzes a sole 

reaction. 

Only FAS-I is present in humans, while FAS-II 

is found in bacteria, mycobacteria and P. 

falciparum. 
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FAS-II enzymes are attractive targets for drug development because: 

I. Fatty acids are essential to maintain the vital integrity of bacterial 

membrane

II. FAS-II is essential in the late liver stage development of P. 

falciparum

III. The amino acid sequences of the active sites of FAS-II enzymes are 

well conserved in microbial pathogens, allowing broad-spectrum 

activity

IV. FAS-II does not exist in humans, limiting side effects

V. The crystal structures of FAS-II enzymes are available in the Protein 

Data Bank (PDB), allowing rational design of inhibitors. 

14



15



Staphylococcus aureus 
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Staphylococcus aureus represents a major and recurrent challenge to clinicians 
due to the combination of bacterial and host

It evades immune defences and against which antibiotic action is severely 
limited compared with extracellular forms factors

Considered by the WHO to be a high priority pathogen for development of 
novel therapies. 

S. aureus readily adapts to changing environments and acquires antibiotic-resistance 
genes through several different mechanisms; 
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This has led to an almost constant increase of resistance that today 
affects most (if not all) the major classes of clinically-approved 
antibiotics, including:

β-lactams, lipopeptides, glycopeptides, and oxazolidinones, 
are available for the treatment of staphylococcal infections
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Staphylococcal infections are a significant global concern for 

multiple reasons:

Methicillin-resistant S. aureus (MRSA) and vancomycin-

resistant S. aureus (VRSA)

Infection ranged from 30% to 60% for osteomyelitis cases and 

39% to 76% for septic arthritis cases
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• Bone and joint infections (BJIs) are a group of diseases that 

include osteomyelitis, septic arthritis and prosthetic joint 

infections affecting over 30,000 people per year within the US, 

UK, France, Germany, Spain and Italy combined. 

• These conditions are associated with significant morbidity and 

mortality in worldwide. 
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❑ BJIs are the most difficult-to-treat bacterial 

infections and a major public health issue: high rate 

of treatment failure and recurrence. 

❑ Involving a prolonged course of antibiotics, often 

with surgical intervention, due to the poor 

vascularization at the site of infection. 
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ABSSSI

❖Cellulitis, large abscesses, 
erysipelas, wound infection, and bite 
infection, which excludes all other 
indications
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❑ Use of broad-spectrum antibiotics, surgical intervention for debridement 

of devitalized bone or removal of an infected prosthetic device for both 

culture and successful healing. 

➢ The disturbance of the commensal gut microbiota, leading to the spread 

of antibiotic resistance and increased colonization by various gut 

pathogens, such as Clostridioides difficile and Salmonella enterica 

serovar Typhimurium. 
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The availability of these broad-spectrum antibiotics and advances in 

diagnostic and surgical techniques, osteoarticular infections continue to 

be associated with significant morbidity and mortality. 

✓ Septic arthritis is considered a medical and surgical emergency, 

associated with a mortality rate of about 11%. 

Ten to 30% of patients with septic arthritis suffer long-term decreased 

joint function or mobility.
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Fabiotic
• “first-in-class antibiotic”

• Often developed to address unmet medical 
needs, such as the emergence of antibiotic-
resistant bacteria or the lack of effective 
treatments for certain infections. 

• They offer a new approach to treating 
bacterial infections and may have 
advantages over existing antibiotics, such 
as improved efficacy, reduced toxicity, and 
lower risk of resistance development. 
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Afabicin (formerly Debio 1450, AFN-1720) is a first-in-class 

antibiotic with a novel mode of action that specifically targets 

fatty acid synthesis in Staphylococcus spp. 

It is the prodrug of afabicin dephosphono, an enoyl-acyl 

carrier protein reductase (FabI) inhibitor. 

A recent phase 2 trial has shown that afabicin is efficacious 

and well tolerated for the treatment of ABSSSI and BIJs 

caused by staphylococci 

It displays an excellent penetration potential in mice and 

human studies
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Afabicin dephosphono exhibits selective antibacterial activity against both 

coagulase-negative and -positive staphylococci, including MRSA, and can 

be administered intravenously and orally.

The MIC90 against recent MRSA isolates (collected in 2015 and 2018) is 

0.008g/ml, with 99.4% of organisms being inhibited at a concentration of 

0.06 g/ml. 
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Afabicin dephosphono does not show cross-resistance with other 

antibacterial classes typically used to treat infections caused by Gram-

positive pathogens.

o Very limited water solubility

➢ High permeability across the mouse intestinal wall and good distribution 

in skin structures, indicating possible penetration into eukaryotic cells.
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Mechanism of action

33



Clinical trials
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Phase 1

❖In the first part, single doses of 100, 200, 300, or 400 mg of AFN–1252 were administered. 

❖In the second part, subjects received 100, 200, 300 and 400 mg twice a day. 

❖This study showed oral doses to be safe and well tolerated and highlighted the potential of 
the drug for once or twice-a-day dosing to treat staphylococcal infections. 

❖AFN-1252 was well-absorbed with C-max at 3–4 h when given once per day and 2.5–9 h 
when administered twice daily.
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Phase 2

❖Evaluate the efficacy and safety of 200 mg, given orally twice-a-day in the treatment of 
ABSSSI. 

❖Showed that is well tolerated and highly effective in the treatment of ABSSSI caused by S. 
aureus, including MRSA. 

❖The overall early response rate at day 3 was 97.3%, where 82.9% of patients had a >20% 
decrease in the area of erythema, and 77.9% of patients had a >20% decrease in the area of 
sclerosis. 

❖Microbiologic eradication rates for MRSA and MSSA were around 90% at short- and long-
term follow-ups. 

❖The main drug-related AEs reported, which were mostly mild or moderate, were headache 
(26.2%) and nausea (21.4%)
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✓Re-design Afabicin, Afabicin-NH3 to inhibit 
Gram-negative bacteria

✓ Parker et al, 2022, developed fabimycin 
based on Afabicin dephosphono and Afabicin-
NH3 by extending and reducing the 
tetrahydronaphthydinaminium to 
hexahydropyridoazepinaminium.
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• Cytotoxic evaluations against three human cell 
line (HFF-1, A549 and HepG2)

• Less cytotoxic than afabicin-NH3 but more 
cytotoxic than Afabicin dephosphono 



▪ Nilofabicin (CG400549) is a benzyl-pyridine

❑ Exhibits potent activity against MSSA and MRSA isolates 

❑ Effective in combating systemic S. aureus infection in a murine 
model 

❑ Overexpression of FabI in S. aureus resulted in enhanced 
resistance to Nilofabicin
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Challenges

• As afabicin is a relatively new compound, 
there remains uncertainty around its long-term 
effects and optimal dosing regimen. 

• Its narrow-spectrum activity means it must be 
used carefully to prevent the emergence of 
resistant strains
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How does Afabicin compare to other 
antibiotics in terms of effectiveness

1. Non-interference to Vancomycin/Linezolid

2. Narrow-Spectrum Activity

3. Preservation of Gut Microbiota
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4. Ease of Administration

5. Unique Mechanism of Action

6. Clinical Success Rates
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Comparison Between Afabicin 
and Vancomycin

1. Efficacy

2. Mechanism of Action

3. Spectrum of Activity
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4. Safety Profile
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The cost of Afabicin compared to other antibiotics is as follows:

- Afabicin:

  - Adooq Bioscience: 

    - 1mg for $320.00

    - 5mg for $960.00

    - 10mg for $1,600.00

  - MedKoo: 

    - 1mg for $150.00

    - 5mg for $450.00

    - 10mg for $750.00

    - 25mg for $1,450.00

- **Vancomycin**:

  - The cost of Vancomycin can vary depending on the formulation and supplier but 
generally ranges from around $4 to $20 per vial or tablet.
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AMR has become a public 
health issue. Consequently, there 
is an urgent need for treatments 

with new modes of action. 

Fatty acid biosynthesis, 
particularly the FAS-II system, is 

a prime target to fight AMR. 

This systemis constituted of eleven 
potential targets: one transacylase 
(FabD), three condensing enzymes 

(FabB, FabF and FabH), one ketoacyl 
reductase (FabG), two dehydratases 

(FabA and FabZ) and four enoyl 
reductases (FabI, FabK, FabL and 

FabV).

Conclusion

49



Despite expanded efforts, only two 

FAS-II enzyme inhibitors (both of 

FabI), afabicin dephosphono and 

CG400549, are in the clinical 

pipeline to treat S. aureus 

infections.

For now, FabI inhibitors are 

selective for bacteria possessing 

exclusively FabI as enoyl-ACP 

reductase,which could be 

interesting to limit side effects, but 

it also reduces their spectrum of 

activity

Many inhibitors display broad-

spectrum activities, and some of 

them are active against strains 

which are resistant to current ATBs 

with cytotoxicity. 

At present, afabicin and its 

derivative fabimycin appear to be 

the most promising AMR 

candidates
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Yours truly,
Sina 



• There are two principal classes of fatty acid synthases.

• Type I systems utilise a single large, multifunctional polypeptide and are 
common to both animals and fungi (although the structural arrangement of 
fungal and animal syntheses differ). A Type I fatty acid synthase system is also 
found in the CMN group of bacteria (corynebacteria, mycobacteria, 
and nocardia). In these bacteria, the FAS I system produces palmitic acid, and 
cooperates with the FAS II system to produce a greater diversity of lipid 
products.

• Type II is found in archaea, bacteria and plant plastids, and is characterized by 
the use of separate, monofunctional enzymes for fatty acid synthesis.
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• The mechanism of FAS I and FAS II elongation and reduction is the same, as 
the domains of the FAS II enzymes are largely homologous to their domain 
counterparts in FAS I multienzyme polypeptides.

• However, the differences in the organization of the enzymes - integrated in 
FAS I, discrete in FAS II - gives rise to many important biochemical 
differences.
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