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Fluoroquinolone antibiotics and 
adverse events

SUMMARY
Fluoroquinolones are broad-spectrum antibiotics with good oral bioavailability. They are used 
for the treatment of a wide variety of infections, but there are restrictions on prescribing 
these drugs.

Epidemiological studies have reported an increased risk of rare adverse effects. These include 
tendinopathy and tendon rupture, peripheral neuropathy and aortic aneurysm.

Safe prescribing of fluroquinolones requires recognition of patients with risk factors for toxicity. 
Prompt drug discontinuation is recommended in the event of an adverse reaction.

Practising antimicrobial stewardship by prescribing fluoroquinolones only when alternative drugs 
are unavailable is also key to limiting adverse events and antibiotic resistance.

Adverse effects
The adverse effects of fluoroquinolones can be limited 
by restricting their use to infections that cannot easily 
be managed with other antibiotics.

Tendinopathy
Fluoroquinolones are associated with a two- to 
fourfold increased risk of acute tendinopathy (defined 
as pain or reduced function without rupture) and 
tendon rupture.3 The incidence of this adverse effect 
may be up to 2% in patients aged 65 years and above, 
compared with a background tendon rupture rate of 
approximately 0.9% in the general population.4,5

The onset of tendinopathy is highest within the first 
month after drug exposure.3 The Achilles tendon is 
most commonly affected, with severe and sudden 
onset pain being a characteristic clinical presentation. 
While optimal management of fluoroquinolone-
associated tendon disorders is unclear, prompt drug 
discontinuation is recommended alongside supportive 
measures such as analgesia and physiotherapy. 
The majority of patients (90%) are managed non-
operatively with recovery taking a median of one 
month. There are long-term sequelae including 
difficulty walking, decreased range of motion and 
pain in up to 10% of patients.6

Risk factors for fluoroquinolone-associated 
tendinopathy are incompletely defined. Most 
studies report a pooled incidence from a range of 
fluoroquinolones including those currently unavailable 
within Australia.3,7 Older age and concomitant 
corticosteroid use are identified as risk factors. 
Corticosteroids are associated with up to a 14-fold 

Introduction
Fluoroquinolones are broad-spectrum antibiotics 
with good oral bioavailability. Their indications 
include treatment of urinary tract infections, 
pneumonia, gastroenteritis and gonococcal infections. 
Worldwide, fluoroquinolone use is increasing and 
has been associated with rising rates of resistance. 
However, use remains relatively low in Australia 
compared to other countries due to restrictions 
placed on government-subsidised prescribing 
of fluoroquinolones.1

In addition to the emergence of resistance, recent 
epidemiological studies have shown an association 
between fluoroquinolones and rare but significant 
adverse events. These include tendon rupture and 
aortic aneurysm and dissection.

Mechanism of action and spectrum 
of activity
The three systemic fluoroquinolones available for 
use in Australia are ciprofloxacin, norfloxacin and 
moxifloxacin. Additionally, ofloxacin is available for 
topical use in bacterial keratitis. Ciprofloxacin and 
norfloxacin have excellent activity against aerobic 
Gram-negative organisms, with ciprofloxacin being 
especially effective against Pseudomonas aeruginosa. 
Moxifloxacin has additional activity against 
anaerobes and Gram-positive organisms, particularly 
pneumococci, but lacks activity against P. aeruginosa.2

Fluoroquinolones exert antimicrobial effects by 
inhibiting bacterial topoisomerases II and IV. 
Antibiotic resistance arises from mutations in these 
target enzymes.1
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increased risk of rupture.3 An association with 
diabetes or renal failure is less clear.

The mechanism of tendinopathy is unknown. One 
study found that the risk increased with higher 
cumulative drug exposure, suggesting a dose-
dependent relationship.8 Collagen degradation due 
to upregulation of matrix metalloproteinases has also 
been proposed.3

Aortic aneurysm and dissection
The evidence associating fluoroquinolone use and 
aortic aneurysm and dissection is conflicting. A meta-
analysis based on four observational studies has 
suggested a two- to threefold increased risk, with 
the number of fluoroquinolone courses needed to 
harm one patient being 1301.9 Observational studies, 
however, are affected by residual confounding and 
surveillance bias. To minimise differences in rates of 
imaging that may arise between fluoroquinolone-
exposed and non-exposed patients, a case-control 
study of over one million US patients compared the risk 
of aortic aneurysm and dissection for specific antibiotic 
indications. Against azithromycin for pneumonia, the 
risk of aortic aneurysm and dissection was 2.5 times 
greater, but there was no risk difference when 
compared against trimethoprim-sulfamethoxazole 
for urinary tract infection. The absolute rate of aortic 
aneurysm and dissection was also very low at less 
than 0.1%. The authors concluded that the benefits of 
fluoroquinolones may outweigh a rare potential risk of 
aortic aneurysm and dissection in some patients.10

In contrast, another study found no difference in 
the risk of aortic aneurysm and dissection between 
fluoroquinolones and other antibiotics typically used 
for severe infections (such as amoxicillin-clavulanate 
or cephalosporins). However, there was an increased 
risk across all types of infection including pneumonia, 
genitourinary, intra-abdominal, and soft tissue and 
bone infections. The authors suggested that infection 
severity may therefore confound the observed 
association between fluoroquinolone exposure and 
aortic disease, particularly as fluoroquinolones are 
often used for more serious infections and in older 
patients.11 Alternatively, a surveillance bias toward 
imaging patients with severe infection may have 
strengthened the observed association between 
sepsis and aortic aneurysm and dissection.

A recent retrospective study reported the risk of 
rupture, surgery and death only in patients admitted 
with aortic aneurysm or dissection,12 thus reducing the 
risk of surveillance bias. It found a 1.8-fold increased 
risk of ‘aortic death’ in patients who had taken 
fluoroquinolones. However, the comparator group was 
amoxicillin and not a broader spectrum drug, possibly 

confounding the range of infections for which the two 
groups of patients were treated.

When aortic aneurysm and dissection are detected, 
patients should stop the drug immediately and be 
referred for appropriate observation and surgical 
intervention. Particular care should be taken in 
patients with a family history of aneurysm, pre-
existing aortic aneurysm, or the presence of other 
risk factors including Marfan’s syndrome or other 
connective tissue diseases. There is an updated 
warning in the Australian and international product 
information for fluoroquinolone antibiotics.13

Peripheral neuropathy
A limited number of observational studies suggest 
that fluoroquinolones increase the risk of peripheral 
neuropathy, manifesting as numbness or pain, by up 
to 1.5-fold.14-16 However, the occurrence of neuropathy 
in fluoroquinolone-exposed patients is still rare, with 
an absolute risk increase in a large database study of 
just 0.02% per year among all patients, and 0.04% per 
year in those aged 60 years or above.14 Risk factors 
for fluoroquinolone-associated neuropathy include 
increased body mass index, as well as other known 
causes of neuropathy such as amyloidosis, alcohol 
abuse, shingles, and Sjögren syndrome. However, the 
association between neuropathy and fluoroquinolone 
use, in the database study, remained even in a 
subgroup analysis excluding patients with these 
underlying conditions.14

The mechanism of neuropathy remains undefined, 
with case reports describing evidence of small fibre 
damage on nerve biopsy.16 It is unclear if symptoms 
are reversible after stopping the drug.

Retinal detachment
Evidence for an association between fluoroquinolone 
use and retinal detachment is conflicting. While a 
Canadian cohort study reported an up to 4.5-fold 
increased risk of retinal detachment with current 
fluoroquinolone use,17 most subsequent studies, 
including two recent meta-analyses,18,19 have found 
no increased risk. One explanation for the findings 
of the Canadian study was the presence of an older 
cohort (mean age 61 years) including patients post-
cataract surgery which is a known risk factor for 
retinal detachment.17

QTc prolongation and cardiac arrhythmia
The absolute risk of torsades de pointes with 
fluoroquinolone use is low, equating to 160 additional 
serious arrhythmias per 1,000,000 antibiotic courses. 
However, the risk can be increased by hypokalaemia, 
hypomagnesaemia and drugs that prolong the 
QTc interval on the ECG.20 There is a particular risk 
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associated with moxifloxacin. This drug probably has 
twice the risk of arrhythmia compared to ciprofloxacin 
and levofloxacin.21

QTc prolongation occurs due to blockade of cardiac 
delayed rectifier potassium channels. This leads to 
prolongation of the action potential.22

Gastrointestinal effects
Nausea, vomiting, diarrhoea and taste disturbance 
have been reported to occur in up to 20% of patients 
treated with fluoroquinolones.23 Like all antibiotics, 
fluoroquinolones carry a risk of Clostridium difficile 
infection. Fluoroquinolone-resistant C. difficile 
infections have emerged in response to increased 
fluoroquinolone prescribing.24

Hepatotoxicity with elevation in transaminases is a class 
effect of fluoroquinolones. Severe hepatotoxicity with 
acute liver failure is extremely rare, with the exception of 
trovafloxacin which was withdrawn from the market.25

Hyperglycaemia and hypoglycaemia
Observational studies have reported increased 
risks for hyperglycaemia and hypoglycaemia with 
fluoroquinolones.26-28 The risk of hyperglycaemia 
(2.5-fold) and hypoglycaemia (2.1-fold) is higher with 
moxifloxacin than with ciprofloxacin (1.9- and 1.5-fold) 
after adjustment for relevant baseline factors such as 
diabetic treatment.28

The dysglycaemia is thought to be due to 
sulfonylurea-like effects on the ATP-sensitive 
potassium channels of pancreatic islet cells.26

Central nervous system effects
Fluoroquinolones have been associated with adverse 
effects on the central nervous system, including 
psychiatric adverse reactions. These effects have 
been included in a boxed warning, on the product 
labels, by the US Food and Drug Administration. The 
reported adverse reactions include agitation tremor, 
hallucinations, psychosis and convulsions.

Conclusion

In Australia, fluoroquinolone prescribing is restricted 
to infections resistant to all other recommended 
drugs. Serious adverse effects are rare but significant, 
and include tendinopathy, aortopathy, neuropathy, 
arrhythmia, hypoglycaemia and hyperglycaemia. 
Prescribers should be aware of the risk factors 
for fluoroquinolone toxicity including patients 
over 60 years and patients with comorbidities or 
interacting drugs.

Patients should remain vigilant for symptoms such 
as tendon or abdominal pain and report these 
promptly. Appropriate patient education and 
prompt drug discontinuation in the event of an 
adverse reaction are important considerations when 
prescribing fluoroquinolones. 
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