
 

 

 

 

 

 

NITROFURANTOIN 

 

Introduction 

 

Nitrofurantoin (brand name in Australia, Macrodantin) is a synthetic antibacterial 

nitrofuran derivative which is particularly useful for the treatment of uncomplicated 

lower UTIs. 

 

Its current uses include:  

 

● The treatment of acute uncomplicated lower urinary tract infections  

 

● Prophylaxis against urinary tract infections in people prone to recurrent UTIs  

 

Increasing bacterial antibiotic resistance to other commonly used agents, such as 

fluoroquinolones and trimethoprim/sulfamethoxazole, has led to increased interest in 

using nitrofurantoin. 

 

The efficacy of nitrofurantoin in treating urinary tract infections combined with a low 

rate of bacterial resistance to this agent makes it a very useful agent for treating 

uncomplicated urinary tract infections. 

 

It is on the World Health Organization’s List of Essential Medicines, a list of the most 

important medications needed in a basic health system. 

 

Chemistry 

 

Nitrofurantoin is a synthetic antibacterial nitrofuran derivative. 

 

History 

 

Nitrofurantoin has been available for the treatment of urinary tract infections since 1953. 

 

Preparation 

 

Preparations include: 

 

Tablets: 50 mg, 100 mg. 

  

 

 

 



Mechanism of Action 

 

Macrodantin is bacteriostatic at low concentrations and in vitro is bactericidal in higher 

concentrations. 

 

The exact mechanism of action of nitrofurantoin is complex and uncertain, but it is 

thought to inhibit bacterial protein, DNA, RNA and cell wall synthesis. 

 

Pharmacokinetics 

 

Absorption: 

 

● Nitrofurantoin is given orally  

 

 It is well absorbed orally  

 

 Peak plasma levels appear 1-2 hours after an oral dose 

 

Distribution: 

 

● 25- 60 % of nitrofurantoin is bound to serum proteins. 

 

● Nitrofurantoin does not reach effective levels in plasma and consequently is not 

 indicated for cortical or perinephric abscesses and in cases of prostatitis. 

 

Metabolism and excretion: 

 

● Nitrofurantoin is rapidly excreted in the urine via both glomerular filtration and 

tubular secretion. 

 

● It is excreted mainly in the unchanged form, the only metabolic pathway of 

 importance involving reduction of the nitro group.  

 

● Urine levels reached with normal therapeutic doses are usually above the MIC for 

 the most sensitive organisms and are detectable for about six hours. 

 

Pharmacodynamics 

 

Nitrofurantoin is active against organisms that commonly cause urinary tract infection:  

 

● Many Gram-negative bacilli eg Escherichia coli  

 

● Gram-positive cocci eg Enterococcus faecalis  

 

In general bacteria develop only a limited resistance to furan derivatives. 

 

Resistant organisms include: 

 



● Ps. aeruginosa  

 

● Some Klebsiella 

 

● Aerobacter 

 

● Proteus strains  

 

Indications 

 

Current indications include:  

 

● The treatment of acute uncomplicated lower urinary tract infections  

 

● Prophylaxis against urinary tract infections in people prone to recurrent UTIs  

 

Nitrofurantoin is not recommended for the treatment of pyelonephritis, prostatitis and 

intra-abdominal abscess because of poor tissue penetration and low blood levels 

 

Note that, as for all antibiotics, the prevalence of bacterial resistance may vary 

geographically and over time for selected species and local information on resistance 

is also important, particularly when treating severe infections. 

 

ESBL Resistance: 

 

There is worldwide emergence of multidrug-resistant E. coli, particularly strains with 

extended-spectrum beta-lactamase (ESBL) resistance;  urinary tract infection caused 

by these strains can occur. 
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Rates of ESBL resistance remain low in Australia (fewer than 3% of community UTI 

isolates).  

 

UTI caused by a resistant pathogen should be considered in people who have an 

increased likelihood of faecal carriage of multidrug-resistant organisms, including: 

 

● People who have travelled internationally within the past 6 months (particularly in 

 South and East Asia)  

 

● People who have had recent antibiotic exposure  

 

● Patients who have not responded to initial therapy  

 

● Aged-care facility residents.  

 

Treatment options for ESBL-producing isolates are limited by resistance to most oral 

antibiotics, including quinolones. Nitrofurantoin, fosfomycin and piv/mecillinam retain 

activity against the majority of ESBL-producing isolates; if susceptibility is confirmed by 

laboratory testing, amoxycillin + clavulanate is an alternative in uncomplicated UTI. 
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Contraindications/ Precautions 

 

These include: 

 

1. A history of hypersensitivity to nitrofurantoin 

 

2. Elderly: 

 

● More likely to develop adverse effects, eg peripheral polyneuropathy, 

 chronic pulmonary toxicity. 

 

3. Renal impairment: 

 

● Effective treatment of urinary tract infection depends on an adequate 

 concentration in the urine, so even in mild renal impairment, treatment is 

 considerably less effective. 

 

● If Cr Cl is < 50 mL/minute urinary concentrations are inadequate, and may 

 result in toxic plasma concentrations. 
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4. Patients with peripheral neuropathy (including optic neuritis), which may become 

 severe or irreversible 

 

5. G6PD deficiency: increases risk of haemolytic anaemia. 

 

Pregnancy 

 

Nitrofurantoin (short term) is a category A drug with respect to pregnancy. 

 

Category A drugs are those drugs which have been taken by a large number of pregnant 

women and women of childbearing age without any proven increase in the frequency of 

malformations or other direct or indirect harmful effects on the fetus having been 

observed. 

 

Breast feeding 

 

Compatible for healthy, full-term infants; may cause diarrhoea in infant 

 

Adverse Effects 

 

These include: 

 

1. GIT upset 

 

2. Allergic reactions: 

 

 ● Anaphylaxis 



 

3. Dermatological: 

 

 Skin reactions which can include: 

 

● Stevens-Johnson syndrome, exfoliative dermatitis; lupus-like syndrome, 

 DRESS. 

 

4. Neurological: 

 

 ● Peripheral neuropathy: 

 

♥ Improvement usually occurs after stopping treatment, but it may be 

 incomplete.  

 

♥ The main predisposing factor appears to be renal impairment 

 

 ● Optic neuritis 

 

5. Hepatotoxicity: 

 

Acute hepatocellular or cholestatic reactions:  

 

● These generally occur in the first 6 weeks of treatment, sometimes with 

 fever, eosinophilia and rash, and are usually reversible.  

 

Chronic active hepatitis: 

 

● Sometimes reversible, mostly occurs in women, usually after about 

 6 months treatment; may be associated with pulmonary toxicity (below).  

 

Both types can be fatal. 

 

6. Pulmonary toxicity: 

 

Acute reaction:  

 

● Reversible allergic pneumonitis, often with a rash, mainly in women aged 

 40 - 50 years 

 

● Onset at least 1 - 2 weeks after starting first course. 

 

Chronic reaction (less frequent than acute toxic reaction): 

 

● Interstitial pulmonary fibrosis (may be irreversible), occurring mainly in 

 older people, usually after 6 months treatment and accompanied by liver 

 injury and other autoimmune reactions (lupus-like syndrome). 

 



Dosing 

 

Oral: 

 

In general terms for adults: 

 

● Nitrofurantoin 50 - 100 mg orally, 12-hourly for 5 days 

 

Maximum daily dose is 400 mg. 
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Note that nitrofurantoin (brand name Macrodantin) is now recommended twice daily 

(instead of four times daily) for uncomplicated urinary tract infection.  

 

This recommendation is based on clinical and pharmacokinetic data and reflects the 

relatively benign nature of the infection and the likelihood of reduced adherence to a 

four-times-daily regimen. 
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Prophylactic therapy is generally 50 mg - 100 mg at night. 

 

Monitoring: 
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During long-term treatment monitor:  

 

1. Pulmonary function 

 

2. Liver function:  

 

● Every month for 3 months, then every 3 months, as onset of hepatotoxicity 

 may be insidious 

 

3. Renal function: 

 

 ● Peripheral polyneuropathy is more likely to occur if this is impaired 

 

● For development of paraesthesia. Stopping treatment early can prevent 

 severe neuropathy. 
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