
Evolutionary blind spots: 
how systematic barriers 
obscure effective 
antimicrobial options

Antimicrobial resistance is accelerating 
faster than the global capacity to 
develop, approve, and distribute new 
antimicrobial agents. Dennis Nurjadi 
and colleagues 1 convincingly argue that 
antimicrobial strategies should incorp-
orate evolutionary dynamics, a position 
that is both timely and essential. 
However, another equally important 
aspect is the systematic underutilisa-
tion of compounds that already possess 
strong pharmacological and evolu-
tionary advantages but remain over-
looked because of regulatory and 
structural constraints. Sitafloxacin is a 
particularly illustrative example of such 
an evolutionary blind spot. 
Sitafloxacin is a fourth-generation 

fluoroquinolone with potent activity 
against Gram-positive and Gram-
negative bacteria, atypical pathogens, 
anaerobes, and intracellular organisms. 
The unique configuration of sita-
floxacin, with a fluorocyclopropyl group 
at N-1 and chlorine at C-8, confers 
greater intracellular penetration and 
reduces susceptibility to established 
resistance pathways. 2,3 Experimental 
studies show strong efficacy of sitafloxacin 
against multidrug-resistant Mycobacterium 
tuberculosis, Mycobacterium abscessus, 
Staphylococcus aureus, Escherichia coli, and 
Pseudomonas aeruginosa, 3–5 suggesting a 
versatility rarely matched in its class. 
From a clinical perspective, sitafloxacin is 
approved and used in Japan for respiratory, 
urinary, and otological infections; 2 how-
ever, it remains almost entirely unavailable 
elsewhere.
This global underuse of sitafloxacin 

does not reflect a lack of its efficacy. 
Rather, the underuse stems from regu-
latory fragmentation, limited commer-
cial incentives, and the absence of US 
Food and Drug Administration and 
European Medicines Agency approval,

which prevents the inclusion of sita-
floxacin use in guidelines and dis-
courages investment in large-scale 
clinical trials. Concerns about the toxicity 
of fluoroquinolones further compli-
cate the assessment of sitafloxacin; 
however, sitafloxacin has not shown 
significant cytotoxicity in comparative 
models, 3 indicating that safety 
assumptions extrapolated from older 
compounds might be misleading. 
Antibiotic stewardship policies, 

although essential for controlling 
resistance, often inadvertently reinforce 
dependence on obsolete fluoroquinolones, 
whose clinical utility is declining. This 
conservatism limits the adoption of 
promising agents such as sitafloxacin, 
despite growing evidence of synergistic 
interactions with multiple antimicrobial 
and non-antimicrobial compounds. 4,5 

Such combinations might limit adaptive 
responses, alter fitness landscapes, and 
counteract the evolutionary mechanisms 
highlighted by Nurjadi and colleagues. 1 

In low-income and middle-income 
settings, including Nepal, where the 
burden of antimicrobial resistance is 
high and treatment options are scarce, 
the potential relevance of sitafloxacin 
is considerable. The intracellular and 
broad-spectrum activities of sitafloxacin 
might offer advantages for persistent, 
biofilm-associated, or multidrug-resistant 
infections, for which conventional 
regimens often fail.
Therefore, reformulating antimicro-

bial resistance management through 
an evolutionary lens requires not only 
the prudent use of existing agents but 
also a systematic re-evaluation of ther-
apies whose potential remains unrealised 
because of structural rather than scientific 
limitations. Sitafloxacin is an example of 
how a potentially valuable antimicrobial 
agent can remain marginalised despite 
its compelling pharmacological and 
evolutionary characteristics.
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