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Know your Antibiotic: Nitrofurantoin 
 

Nitrofurantoin is a nitrofuran antibiotic that requires activation by bacterial enzymes resulting in inhibition of protein synthesis, 

bacterial DNA damage, metabolic disruption, and cell wall synthesis inhibition.1 Nitrofurantoin can only achieve therapeutic 

concentrations in the urine, therefore it is used only in urinary tract infections (UTIs) that are confined to the bladder (e.g. cystitis 

without systemic signs of infection/uncomplicated UTI). When using nitrofurantoin, what are some things to know?  

 

What is nitrofurantoin’s spectrum of activity? 

Nitrofurantoin has activity against some Enterobacterales (e.g. E. coli, Klebsiella spp.), Staphylococcus spp., and Enterococcus spp. 

The following are intrinsically resistant: Proteus spp., Serratia spp., Morganella spp., Providencia spp., and Pseudomonas spp.1,2 Since 

it is not a β-lactam, it is unaffected by ESBLs and can be used to spare carbapenems in cystitis if susceptible.   

 

What are toxicities of nitrofurantoin?  

A review of controlled trials for treatment of UTIs showed toxicities associated with nitrofurantoin were infrequent, mild, and 

primarily gastrointestinal.3 Aside from GI adverse events, nitrofurantoin can cause acute or chronic pulmonary fibrosis, liver toxicity, 

peripheral neuropathy, and hemolytic anemia.1,2 It is generally considered low risk for C. difficile infection.    

 

When should nitrofurantoin be avoided in patients with renal impairment? 

When originally approved in 1953, use was contraindicated in those with a creatinine clearance < 40 mL/min, but was updated in 

2003 to reflect the new threshold of 60 mL/min.  Rationale for this change is unclear, and evidence has suggested that a threshold of 

< 30 mL/min is safe and efficacious and supported by the American Geriatrics Society.4-6 

Key takeaway: Nitrofurantoin is a preferred option for the management of UTIs confined to the bladder (i.e. cystitis) because it has 

high likelihood of activity against the most common urinary pathogen, is well tolerated, and has a low risk for C. difficile infection. Its 

use can preserve the use of other broader or more toxic alternatives (e.g. fluoroquinolones). It should be avoided in patients with 

creatinine clearance < 30 mL/min. 
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