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The Problem

 Fluoroquinolone antibiotics are effective and 
commonly used

 Growing evidence that they can affect tendon tissue
 Tendinopathy
 Tendon Rupture
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Systematic 
Review

 Published in the Journal of Athletic Training 2014

 Fluoroquinolones and Tendinopathy: A Guide for 
Athletes and Sports Clinicians and a Systematic 
Review of the Literature

 Authors: Trevor Lewis, MSc, MCSP; Jill Cook, PhD

 Literature search from 1966-2012

 175 papers, 89 case reports, 8 literature reviews
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Fluoroquinolone
Drugs

 First fluoroquinolone: nalixidic acid 1960s

 Effective against gram positive and gram negative 
organisms

   Used to treat a wide range of infections: STIs, soft 
tissue, respiratory 

Well absorbed, long half-life

 Ciprofloxacin (Cipro), pefloxacin (not in US), 
levofloxacin (Levaquin), norfloxacin (Noroxin), 
moxifloxacin (Avelox), ofloxacin (Floxin)
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Fluoroquinolone 
Side Effects

 GI irritation, skin reactions, CNS effects

 Tendinopathy

 High affinity for cartilage and bone
 Not for use in children

 Commonly used-Cipro for traveler’s diarrhea 
Of concern because often used in athletes 

abroad
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Fluoroquinolones 
and Tendons

 Tendinopathy first reported in 1983, tendon rupture 
first reported in 1988

Most common tendon rupture-Achilles~90%

 Tendinitis rate 2.4/10,000 patient prescriptions

 Tendon rupture 1.2/10,000 patient prescriptions
 Tendinitis preceded rupture about 50% of the 

time

 Fluoroquinolones versus other antibiotics
 3.8 fold increased risk of Achilles tendinopathy
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How do 
Fluoroquinolones 
affect tendons?

 Normal tendon composed of Type I collagen fibers, 
proteoglycans and other proteins. 

 Tenocytes are specialized fibroblast cells that 
produce collagen

 Proposed mechanisms-etiology unclear
 Ischemia of tendon
 Degradation of tendon matrix
 Adverse affect on tenocytes
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Symptoms of 
Fluoroquinolone 
associated 
tendon injury

Most common symptom: Pain
 Usually acute onset
May be associated with inflammation and 

swelling

 Tendon ruptures preceded by pain about 50% of the 
time, no warning about 50% of the time

 Imaging-ultrasound and MRI can assist in diagnosis
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How soon and 
how late can 
symptoms 
present?

 Reported as soon as 2 hours and as late as 6 months 
after taking the medication

Median time of onset 6 days

 85% of patients developed symptoms within one 
month of taking a fluoroquinolone

 41-50% of patients continued to have pain even after 
fluoroquinolone was discontinued

 Effect of dose is unclear
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What tendons 
are affected?

 Achilles most common 95%

 Also reported: 
 Peroneus brevis

 Patellar tendon

 Adductor longus

 Rectus femoris

 Triceps brachii-two recent cases in 2017 Sports Medicine Journal

 Both male, age 60 and 47

 Forceful eccentric loading-associated sports injury-bicycle 
fall and judo

 Treated for prostatitis and epididymitis with 
fluoroquinolones

 Finger and thumb flexor tendons

 Supraspinatus

 Subscapularis

 Tendons around hip
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Is one 
Fluoroquinolone 
worse or better 
than another?

Most tenotoxic fluoroquinolone is not known

 Ciprofloxacin implicated in many case reports
 In one series, pefloxacin (37%) was 

responsible for most cases, ciprofloxacin 
(25.5%) was second
 In another series, ofloxacin (38%) was 

responsible for most cases, ciprofloxacin 
(31%) was second

 Lev0floxacin cited as least tenotoxic in some 
literature reports
 Several case reports where Achilles tendon 

rupture was associated with levofloxacin
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FDA Adverse 
Event 
Reporting
System

 Levofloxacin (n = 1555) 

 Followed by ciprofloxacin (n = 606)

 And moxifloxacin (n = 230)

 Corticosteroids were administered concomitantly 
with FQs in 21.2% of cases

 Average age: 59.6 +/- 5.1 years
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Risk Factors

 Age range 19-81, mean 59 years for tendinopathy

 Low dose corticosteroids-systemic or inhaled
 If both steroid and fluorquinolones 46 fold 

greater risk of Achilles rupture

 Renal disease, transplant especially if on steroids

 Vigorous exercise, very physically active patients

Obesity

 Lesser risk factors: diabetes, rheumatic disease, 
gout, hyperparathyroidism
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Treatment of 
Fluoroquinolone 
Associated 
Tendon 
Disorders

 At first sign of fluoroquinolone related tendinopathy, 
discontinue the antibiotic. 
 Do not re-challenge with fluoroquinolones.

 Rehabilitation with bracing and support to allow 
tendon to recover and then progressive loading. 
 Allow tendon to recover before rehabilitation
 Do not immediately prescribe eccentric exercise 

program

 Vitamin E-? Prevention of free radical damage

 Do not use oral or injected corticosteroids at same 
time as fluoroquinolone if an alternative antibiotic is 
available
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Guidelines for 
Fluoroquinolone 
Use in Athletes

 Avoid the use of fluoroquinolones unless no 
alternative is available

Oral or injectable corticosteroids should not be used 
at the same time as fluoroquinolones

 Athletes, coaches and training staff should 
understand the potential risk for developing this 
complication

 Close monitoring of the athlete should be 
undertaken for 1 month after fluoroquinolone use

 Carefully consider fluoroquinolone use after tendon 
repair surgery
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Conclusions

 Fluoroquinolone associated tendinopathy is a complication 
associated with this family of antibiotics
 Providers should be aware of this in athletes and in the 

general population

 Usually linked with one or more factors: male sex, age, renal 
disease, rheumatic disease, co-treatment with steroids, physical 
activity

 If patient on fluoroquinolones presents with tendinopathy, 
discontinue treatment immediately. Prescribe alternative 
antibiotic as indicated

 Recovery from fluoroquinolone associated tendinopathy may be 
slower than from other types of tendinopathy and may require 
less aggressive early approach to physical therapy

 Patients who present with tendinopathy should be questioned 
about fluoroquinolone use in the past 6 months
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