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The fluoroquinolone class of antibiotics has been the 
workhorse of Canadian urologists’ strategy in man-
aging simple urinary tract infections (UTIs), compli-

cated UTIs, and bacterial prostatitis. When norfloxacin was 
introduced in 1983, it was a significant advance compared 
to trimethoprim-sulfamethoxazole, nitrofurantoin, and the 
penicillin class of antibiotics for the treatment of uncompli-
cated UTI. Ciprofloxacin and later levofloxacin were even 
better antibiotics in terms of treatment of both simple and 
complicated UTI, as well as prostate and renal infections. 
Bacteria were becoming resistant to our first-line antimicro-
bials, while the majority of uropathogens were susceptible 
to fluoroquinolones, and the cure rate, even in complicated 
UTI and bacterial prostatitis cases, was very high. We used 
it for primary treatment, empiric treatment, long-term pro-
phylaxis, and suppression treatment. Although a little dis-
illusioned by the slow rise in fluoroquinolone resistance, 
urologists in Canada continue to prescribe this class as a 
go-to antimicrobial strategy for prevention and treatment of 
UTIs, as well as prophylaxis for invasive urological proce-
dures. Approximately three million prescriptions for fluoro-
quinolones are issued in Canada every year (2016–2018).

Unfortunately, our love affair with fluoroquinolones is, and 
should be, ending. They have turned out to be very dangerous 
for our patients. Bonkat and Wagenlehner1 recently sounded 
the alarm. They followed up their opinion piece with an 
article in European Urology in late 20192 announcing that 
the European Commission (EC) had severely restricted the use 
of fluoroquinolones in all European Union countries. This 
effectively restricts or bans the use of fluoroquinolones for 
most urology purposes, including treatment and prevention 
of uncomplicated UTIs and surgical prophylaxis (including 
prophylaxis for transrectal ultrasound-guided prostate biop-
sies). While it is not difficult to assess the impact of that legally 
binding ruling in Europe, this entire conversation has not 
appeared to resonate in the Canadian urology community.

Our first warning that everything was not as safe as we 
assumed was issued by the U.S. Food and Drug Administration 
(FDA) in 2008 (Table 1). Most urologists are now aware 

that tendonitis and serious tendon rupture is a recognized 
safety issue with the fluroquinolones. There are presently 
more than 2500 lawsuits pending in North America with 
regard to tendon rupture in the setting of fluoroquinolone 
use. In 2013, the FDA warned about the risk of disabling 
peripheral nerve damage with fluoroquinolone use. Then 
again in 2018, simultaneous FDA notices warned about the 
serious and significant effects on blood sugar levels and the 
increased risk of mental disturbances. The hypoglycemia 
associated with fluoroquinolone use can be life-threatening, 
while the mental side effects with fluoroquinolones are dis-
turbances in attention, disorientation, agitation, nervous-
ness, memory impairment, and delirium. The most recent 
FDA announcement, later in 2018, described an important 
increase in risk of aortic dissection with fluoroquinolones. 

A recently described fluoroquinolone-associated multi-
system toxicity syndrome has been recognized in otherwise 
healthy patients.3 Patients taking fluoroquinolones for even 
minor conditions have developed permanent disabling side 
effects. The description of this syndrome includes disabling 
and potentially permanent side effects of the tendons, mus-
cles, joints, nerves, and central nervous system that can 
occur together in the same patient. Over 100 such cases (up 
to 2017) involving persistent disabilities have been reported 
in Canada (1 case per million prescriptions). 

So what is our message to our Canadian urology col-
leagues? Be forewarned, be aware, protect yourself, and 
most important, protect your patients. We cannot continue 
to prescribe fluoroquinolones as we have over the last 25 
years. However, we cannot simply abandon this class of 
effective antimicrobial therapy (although many are advo-
cating for that). Rather, we must use them more effectively 
(e.g., for complicated, life-threatening UTI). We should not 
use fluoroquinolones empirically without positive culture 
results; we cannot prescribe long-term (the days of prescrib-
ing three months of fluoroquinolones for prostatitis are over); 
we cannot use as first-line therapy for uncomplicated UTI; 
and we cannot use as prophylaxis for recurrent UTI in uro-
logical surgery. We will have to come up with alternative 
antibiotics and/or approaches (e.g., transperineal) for tran-
srectal prostate biopsies (Table 2).
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Demonstrated superiority vs. zoledronic acid (ZA) in reducing the risk of developing first and 
subsequent SREs* in patients with bone metastases from CRPC:†,1,2

• Risk of developing SREs reduced by 18% vs. ZA (mean number of SREs per patient: 0.52 vs. 0.61; 
RR: 0.82; 95% CI: 0.71–0.94; superiority p-value:‡ p=0.0085; secondary endpoint)

Indication and clinical use:
XGEVA® (denosumab) is indicated for reducing the risk of 
developing skeletal-related events (SREs) in patients with 
multiple myeloma and in patients with bone metastases from 
breast cancer, prostate cancer, non-small cell lung cancer, 
and other solid tumours.
Not indicated for reducing the risk of developing SREs in 
pediatric patients.

Contraindications:
XGEVA is contraindicated in patients with pre-existing 
hypocalcemia, which must be corrected prior to 
initiating therapy.

Most serious warnings and precautions:
Osteonecrosis of the jaw (ONJ): In clinical trials, the 
incidence of ONJ was higher with longer duration of exposure. 
In patients with risk factors for ONJ, an individual risk-benefit 
assessment should be performed before initiating therapy 
with XGEVA. An oral exam should be performed, and a dental 
exam with appropriate preventive dentistry is recommended 
prior to treatment with XGEVA, especially in patients with risk 
factors for ONJ. Avoid invasive dental procedures while 
receiving XGEVA. In patients who develop ONJ during 
treatment with XGEVA, a temporary interruption 
of treatment should be considered based on individual 

risk-benefit assessment until the condition resolves.

Other relevant warnings and precautions:
- Do not use concurrently with Prolia®.
- Do not use concurrently with bisphosphonates.
- Hypocalcemia has been reported (including severe 

symptomatic hypocalcemia and fatal cases). Monitor 
calcium prior to the initial dose, within two weeks after the 
initial dose, and if suspected symptoms of hypocalcemia 
occur. Administer adequate calcium, vitamin D, and 
magnesium, as necessary. If hypocalcemia occurs while 
receiving XGEVA, additional short-term calcium 
supplementation and additional monitoring may 
be necessary.

- Caution on risk of hypocalcemia and accompanying 
increases in parathyroid hormone in patients with 
renal impairment.

- Clinically significant hypercalcemia has been reported in 
XGEVA-treated patients with giant cell tumour of bone and 
in patients with growing skeletons weeks to months 
following treatment discontinuation. Monitor patients for 
signs and symptoms of hypercalcemia, consider periodic 
assessment of serum calcium, and reevaluate calcium and 
vitamin D supplementation requirements. Manage 
hypercalcemia as clinically appropriate. 

- Skin infections.
- Hypersensitivity reactions, including anaphylaxis.
- Atypical femoral fractures.
- Multiple vertebral fractures, not due to bone metastases, 

may occur following discontinuation of treatment with 
XGEVA, particularly in patients with risk factors such as 
osteoporosis or prior fracture. Advise patients not to 
interrupt XGEVA therapy without their physician’s advice.

- Not recommended for use in pregnant women. Women 
should not become pregnant during treatment and for at 
least five months after the last dose of XGEVA. 

- For nursing women, it is not known whether XGEVA is 
excreted into human milk. 

For more information: 
Please consult the Product Monograph at 
http://www.amgen.ca/Xgeva_PM.pdf for a full list of the 
approved indications and clinical use, and important 
information relating to adverse reactions, drug interactions, 
and dosing information that has not been discussed here.
The Product Monograph can also be obtained by calling 
Amgen Medical Information at 1-866-502-6436.

Take on his risk of SREs.
Take action with XGEVA®.1

SRE: skeletal-related event; CRPC: castrate-resistant prostate cancer; RR: rate ratio; CI: confidence 
interval; SC: subcutaneous; IV: intravenous
*SREs were defined as pathological fracture, radiation therapy to bone, surgery to bone, and spinal 
cord compression.1

†Results of a Phase 3, randomized, double-blind, double-dummy, active-controlled study. Patients with 
CRPC and bone metastases (n=1,901) received either 120 mg XGEVA SC Q4W (once every 4 weeks) 
(n=950) or 4 mg ZA IV Q4W (n=951). The primary outcome measure was to demonstrate non-inferiority   

of time to first on-study SRE as compared to ZA. The secondary outcome measures were superiority 
of time to first on-study SRE and superiority of time to first and subsequent SREs.2

‡p-value adjusted for multiplicity.1
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The fluoroquinolones can be very effective in many cases 
of serious and difficult-to-treat UTI. We must choose who we 
are going to treat with fluoroquinolones carefully and prescribe 
the correct dose and duration. Urologists must now determine 
the benefit/harm ratio each and every time we prescribe a 
fluoroquinolone. Better yet, the patient should be involved 
in the decision process after being informed of potential risks 
and complications. We must strive to keep our patients safe. 
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Table 1. FDA safety warnings

Date Warning – Fluoroquinolones are  
associated with:

July 2008 Tendonitis and tendon rupture

August 2013 Permanent peripheral neuropathy

July 2018 Serious mental disturbances

July 2018 Serious and significant decrease in  
blood sugar levels

December 2018 Increased risk of aortic dissection

Table 2. Practice changes to protect our patients from the 
complications of fluoroquinolones
1. Stop using as empiric therapy

2. Do not prescribe for long duration

3. Do not use as first-line therapy for uncomplicated UTI

4. Do not use as prophylaxis for recurrent UTI

5. Do not use as prophylaxis for urological surgery or transrectal 
prostate biopsies
UTI: urinary tract infection.
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