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Therapeutic Class Overview 
Otic Fluoroquinolones 

 
 
Therapeutic Class 
 Overview/Summary: This review will focus on the otic fluoroquinolone antibiotics.1-6 Topical 

corticosteroids help to aid in the resolution of the inflammatory response accompanying bacterial 
infections. Fluoroquinolones are broad-spectrum antimicrobial agents that directly inhibit bacterial 
deoxyribonucleic acid (DNA) synthesis by blocking the actions of DNA gyrase and topoisomerase IV, 
which leads to bacterial cell death.1-6 
 
The otic antibacterials are approved for the treatment of otitis externa and otitis media. Otitis externa 
(also known as swimmer’s ear) is an inflammatory condition of the external ear canal auditory canal 
or auricle, usually from infection. Common infectious pathogens include S. aureus, S. epidermidis and 
P. aeruginosa; however, several other gram-positive, gram-negative and anaerobic infections along 
with polymicrobic infections occur frequently.8 Topical antibacterials (alone or in combination with a 
corticosteroid) are very effective and systemic therapy is generally not required.9 Acute otitis media is 
an inflammatory condition of the middle ear with middle ear effusion and symptoms include otalgia, 
hearing loss and vertigo.10 Common pathogens in children include S. pneumoniae and H. influenzae 
(and M. catarrhalis in children).10,11 Oral antibacterials are generally the initial treatment option for 
children and adults; however, topical antibacterials with or without corticosteroids may be used in 
patients with perforated tympanic membranes, tympanostomy tubes or chronic suppurative otitis 
media.11-14 Current clinical guidelines support these recommendations.15-19 

 

This review only includes otic dosage forms.  
 
Table 1. Medications Included Within the Therapeutic Class Review4-12 

Generic  
(Trade Name) 

Food and Drug Administration 
Approved Indications 

Dosage Form/Strength 
Generic 

Availability 
Second Generation Fluoroquinolones 
Ciprofloxacin 
(Cetraxal®*, 
Otiprio®) 

Treatment of acute otitis externa 
(Cetraxal®)#, bilateral otitis media 
with effusion in pediatric patients six 
months of age or older undergoing 
tympanostomy tube placement 
(Otiprio®) 

Otic solution, single use 
container (Cetraxal®): 
0.2% 
 
Otic suspension (Otiprio®) 
6% 

 

Ofloxacin* Treatment of acute otitis externa║, 
treatment of chronic suppurative 
otitis media with perforated tympanic 
membranes†, acute otitis media in 
pediatric patients with tympanostomy 
tubes‡ 

Otic solution: 
0.3% 

 

Third Generation Fluoroquinolones 
Ciprofloxacin/ 
dexamethasone 
(Ciprodex®) 

Treatment of acute otitis externa§, 
acute otitis media in pediatric 
patients with tympanostomy tubes‡ 

Otic suspension: 
0.3%/0.1% - 

Ciprofloxacin/ 
fluocinolone 
(Otovel®) 

Acute otitis media with 
tympanostomy tubes** 

Otic solution: 
0.3%/0.025%  

Ciprofloxacin/ 
hydrocortisone 
(Cipro HC®) 

Treatment of acute otitis externa¶ Otic suspension: 
0.2%/1% - 

*Generic is available in at least one dosage form or strength. 
║For adult and pediatric patients, ≥6 months of age, due to susceptible strains of E. coli, P. aeruginosa and S. aureus. 
†For adult and pediatric patients ≥12 years of age, due to susceptible strains of P. mirabilis, P. aeruginosa and S. aureus. 
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‡For pediatric patients ≥1 year of age, due to susceptible strains of H. influenzae, M. catarrhalis, P. aeruginosa, S. aureus and S. 
pneumoniae. 
§For adult and pediatric patients ≥6 months of age, due to susceptible strains of S. aureus and P. aeruginosa. 
¶For adult and pediatric patients ≥1 year of age, due to susceptible strains of P. aeruginosa, S. aureus, and P. mirabilis. 
#For adult and pediatric patients ≥1 year of age, due to susceptible strains of P. aeruginosa and S. aureus. 
**For pediatric patients ≥6 months of age, due to susceptible strains of  six months of age or older H. influenzae, M. catarrhalis, P. 
aeruginosa, S. aureus and S. pneumoniae. 
 
Evidence-based Medicine 
 Clinical trials have demonstrated that otic fluoroquinolones are effective in treating and providing relief 

of in otitis externa, chronic suppurative otitis media with a perforated tympanic membrane, bilateral 
otitis media with effusion, and acute otitis media in patients with tympanostomy tubes.20-33 

 For otitis externa, ciprofloxacin/dexamethasone has been shown to have significantly greater clinical 
and microbial cure (P=0.0375 and P=00375 respectively), pain relief (P=0.0013), time to cure (no P 
value given) and eradication of (P=0.0044) when compared to hydrocortisone/neomycin/polymyxin 
B.20-23 

 The other otic quinolones, ciprofloxacin (Cetraxal®), ofloxacin, ciprofloxacin/hydrocortisone and 
ciprofloxacin/dexamethasone all showed non-inferiority to hydrocortisone/neomycin/polymyxin B in 
the treatment of otitis externa.24-27 

 In the treatment of otitis media, ciprofloxacin and ofloxacin have both been shown to be non-inferior 
to other therapies.29,30 

 Ciprofloxacin/dexamethasone has shown significantly better clinical cure rates and time to cessation 
of otorrhea when compared to oral amoxicillin/clavulanate, otic ciprofloxacin alone and otic 
ofloxacin.31-33 

 Ciprofloxacin 6% (Otiprio®) was evaluated in two unpublished, randomized, multicenter controlled 
clinical trials with a total of 532 pediatric patients for the treatment of bilateral otitis media with 
effusion undergoing myringotomy with tympanostomy tube placement. Differences in treatment failure 
between the ciprofloxacin 6% group and the sham group was 20% (95% CI, 8 to 32%) and 24% (95% 
CI, 12 to 36%) for trials one and two, respectively (P<0.001 for both comparisons).2 

 The safety and efficacy of ciprofloxacin/fluocinolone otic solution for the treatment of acute otitis 
media with tympanostomy tubes was established in two unpublished multicenter, randomized, 
double-blind, active-controlled, parallel group trials. In trail 1, median time to cessation of otorrhea 
was significantly reduced with combination ciprofloxacin/fluocinolone (3.75 days) when compared to 
ciprofloxacin monotherapy (7.69 days; P=<0.001) and fluocinolone monotherapy (not estimable; 
P<0.001). In trail 2, median time to cessation of otorrhea was significantly reduced with combination 
ciprofloxacin/fluocinolone (4.94 days) when compared to ciprofloxacin monotherapy (6.83 days; 
P=0.028) and fluocinolone monotherapy (not estimable; P<0.001).5 

 
Key Points within the Medication Class 
 According to Current Clinical Guidelines:15-19 

o Topical therapy, without systemic antibiotics, should be used for initial management of 
uncomplicated acute otitis externa in otherwise healthy patient with diffuse acute otitis 
externa that is not complicated by osteitis, abscess formation, middle ear disease, or 
recurrent episodes of infection. 

o For otic antibiotics, due to lack of differences in efficacy, the cost, adherence to therapy, and 
adverse effects of topical antimicrobials must also be considered. 

o When the patient has a known or suspected perforation of the tympanic membrane in otitis 
externa, including a tympanostomy tube, the clinician should prescribe a non-ototoxic topical 
preparation. 

o In otitis media, otic antibiotics should be used first line in patients with tympanostomy tubes, 
otherwise oral antibiotics are recommended first line (amoxicillin ± clavulanic acid). 

 Other Key Facts: 
o Ciprofloxacin (Cetraxal®), ofloxacin and ciprofloxacin/fluocinolone are all formulated as 

solutions, whereas ciprofloxacin (Otiprio®), ciprofloxacin/dexamethasone and 
ciprofloxacin/hydrocortisone are formulated as suspensions.. 1-6 
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o Depending on type of infection and selected agent, typical administration is three to 10 drops 
once or twice daily for seven to 14 days. 1-6 

o Each agent can be given to pediatric patients, but the age differs for each product. 1-6 
o Currently only ciprofloxacin (Cetraxal®) and ofloxacin otic solutions are available generically. 

 
References 

1. Cetraxal® [package insert]. Ridgeland (MS): WraSer Pharmaceuticals; 2009 May. 
2. Otiprio® [package insert]. San Diego (CA): Otonomy, Inc.; 2015 Dec. 
3. Ofloxacin solution [package insert]. Weston (FL): Apotex Corp.; 2015 Dec. 
4. Ciprodex® [package insert]. Fort Worth (TX): Alcon Laboratories, Inc.; 2015 Dec. 
5. Otovel® [package insert]. Atlanta (GA): Arbor Pharmaceuticals, LLC; 2016 May. 
6. Cipro HC® [package insert]. Fort Worth (TX): Alcon Laboratories, Inc.; 2011 Aug. 
7. Hooper DC. Fluoroquinolones. In: Calderwood, SB (Ed). UpToDate [database on the internet]. Waltham (MA): 2014 Jun 

[cited 2014 Sep]. Available from: http://www.utdol.com/utd/index.do. 
8. Goguen LA. External otitis: Pathogenesis, clinical features, and diagnosis. In: Deschler DG, Edwards MS (Eds). 

UpToDate [database on the internet]. Waltham (MA): UpToDate; 2014 Mar [cited 2014 Sep]. Available from: 
http://www.utdol.com/utd/index.do. 

9. Goguen LA. External otitis: Treatment. In: Deschler DG, Edwards MS (Eds). UpToDate [database on the internet]. 
Waltham (MA): UpToDate; 2014 Apr [cited 2013 Sep]. Available from: http://www.utdol.com/utd/index.do. 

10. Klein JO, Pelton S. Acute otitis media in children: Epidemiology, microbiology, clinical manifestations, and complications. 
In: Kaplan SL, Friedman EM (Eds). UpToDate [database on the internet]. Waltham (MA): UpToDate; 2014 Apr [cited 2014 
Sep]. Available from: http://www.utdol.com/utd/index.do. 

11. Limb CJ, Lustig LR, Klein JO. Acute otitis media in adults (suppurative and serous). In: Deschler DG (Ed). ). UpToDate 
[database on the internet]. Waltham (MA): UpToDate; 2014 Feb [cited 2014 Sep]. Available from: 
http://www.utdol.com/utd/index.do. 

12. Klein JO, Pelton S. Acute otitis media in children: Treatment. In: Edwards MS (Ed). UpToDate [database on the internet]. 
Waltham (MA): UpToDate; 2014 Jan [cited 2014 Sep]. Available from: http://www.utdol.com/utd/index.do. 

13. Isaacson GC. Tympanostomy tube otorrhea in children: Causes, prevention, and management. In: Friedman EM, Kaplan 
SL (Eds). UpToDate [database on the internet]. Waltham (MA): UpToDate; 2014 Mar [cited 2014 Sep]. Available from: 
http://www.utdol.com/utd/index.do. 

14. Levi J, O’Reilly RC. Chronic suppurative otitis media (CSOM): Prevention, treatment, prognosis, and complications. In: 
Isaacson GC (Ed). UpToDate [database on the internet]. Waltham (MA): UpToDate; 2013 Dec [cited 2014 Sep]. Available 
from: http://www.utdol.com/utd/index.do. 

15. Rosenfeld RM, Schwartz SR, Cannon CR, et al. Clinical practice guideline: acute otitis externa. Otolaryngol Head Neck 
Surg 2014; 150:S1. 

16. Schaefer P, Baugh RF. Acute Otitis Externa: An Update. Am Fam Physician. 2012 Dec 1;86(11):1055-1061. 
17. Lieberthal AS, Carroll AE, Chonmaitree T, Ganiats TG, Hoberman A, Jackson MA, Joffe MD, Miller DT, Rosenfeld RM, 

Sevilla XD, Schwartz RH, Thomas PA, Tunkel DE. The diagnosis and management of acute otitis media. Pediatrics. 2013 
Mar;131(3):e964-99. 

18. Rosenfeld RM, Schwartz SR, Pynnonen MA, Tunkel DE, Hussey HM, Fichera JS, Grimes AM, Hackell JM, Harrison MF, 
Haskell H, Haynes DS, Kim TW, Lafreniere DC, LeBlanc K, Mackey WL, Netterville JL, Pipan ME, Raol NP, Schellhase 
KG. Clinical practice guideline: tympanostomy tubes in children. Otolaryngol Head Neck Surg. 2013 Jul;149(1 Suppl):S1-
35. 

19. Roland PS, Stewart MG, Hannley M, Friedman R, Manolidis S, Matz G, et al. Consensus panel on role of potentially 
ototoxic antibiotics for topical middle ear use: Introduction, methodology, and recommendations. Otolaryngol Head Neck 
Surg. 2004 Mar;130(3 Suppl):S51-6. 

20. Roland P, Pien F, Schultz C, et al. Efficacy and safety of topical ciprofloxacin/dexamethasone vs neomycin/polymyxin 
B/hydrocortisone for otitis externa. Curr Med Res Opin 2004;20:1175-83. 

21. Roland P, Younis R, Wall G, et al. A comparison of ciprofloxacin/dexamethasone with neomycin/polymyxin/hydrocortisone 
for otitis externa pain. Adv Ther 2007;24:671-5. 

22. Rahman A, Rizwan S, Waycaster C, et al. Pooled analysis of two clinical trials comparing the clinical outcomes of topical 
ciprofloxacin/dexamethasone otic suspension and polymyxin B/neomycin/hydrocortisone otic suspension for the treatment 
of acute otitis externa in adults and children. Clin Ther 2007;29:1950-6. 

23. Dohar J, Roland P, Wall G, et al. Differences in bacteriologic treatment failures in acute otitis externa between 
ciprofloxacin/dexamethasone and neomycin/polymyxin B/hydrocortisone: results of a combined analysis. Curr Med Res 
Opin 2009;25:287-291. 

24. Drehobl M, Guerrero J, Lacarte P, et al. Comparison of efficacy and safety of ciprofloxacin otic solution 0.2% vs polymyxin 
B-neomycin-hydrocortisone in the treatment of acute diffuse otitis externa. Curr Med Res Opin 2008;24:3531-42. 

25. Pistorius B, Westberry K, Drehobl M, et al. Prospective, randomized comparative trials of ciprofloxacin otic drops with or 
without hydrocortisone vs polymyxin B-neomycin-hydrocortisone otic suspension in the treatment of acute diffuse otitis 
externa. Infec Dis Clin Pract 1999;8:387-95. 

26. Jones RN, Milazzo J, Seidlin M. Ofloxacin otic solution for treatment of otitis externa in children and adults. Arch 
Otolaryngol Head Neck Surg 1997;123:1193-200. 

27. Schwartz R. Once-daily ofloxacin otic solution vs neomycin sulfate/polymyxin B sulfate/hydrocortisone otic suspension 
four times a day: a multicenter, randomized, evaluator-blinded trial to compare the efficacy, safety, and pain relief in 
pediatric patients with otitis externa. Curr Med Res Opin 2006;22:1725-36. 



Therapeutic Class Overview: otic fluoroquinolones 
 

 

 

 
Page 4 of 4 

Copyright 2016 • Completed on 10/3/2016 

 

28. Rosenfeld RM, Singer M, Wasserman JM, et al. System review of topical antimicrobial therapy for acute otitis externa. 
Otolaryngol Head Neck Surg 2006;134(Suppl 4):S24 –S48. 

29. Miro N. Controlled multicenter study on chronic suppurative otitis media treated with topical applications of ciprofloxacin 
0.2% solution in single-dose containers or combination of polymyxin B, neomycin, and hydrocortisone suspension. 
Otolaryngol Head Neck Surg 2000;123:617-23. 

30. Goldblatt EL, Dohar J, Nozza RJ, et al. Topical ofloxacin vs systemic amoxicillin/clavulanate in purulent otorrhea in 
children with tympanostomy tubes. Int J Pediatr Otorhinolaryngol 1998;46:91-101. 

31. Dohar J, Giles W, Roland P, Bikhazi N, Carroll S, Moe R, et al. Topical ciprofloxacin/dexamethasone superior to oral 
amoxicillin/clavulanic acid in otitis media with otorrhea through tympanostomy tubes. Pediatrics 2006;118:e561-9. Epub 
2006 Jul 31. 

32. Roland P, Anon J, Moe R, et al. Topical ciprofloxacin/dexamethasone is superior to ciprofloxacin alone in pediatric 
patients with acute otitis media and otorrhea through tympanostomy tubes. Laryngoscope 2003;113:2116-2122. 

33. Roland PS, Kreisler LS, Reese B, et al. Topical ciprofloxacin/dexamethasone otic suspension is superior to ofloxacin otic 
solution in the treatment of children with acute otitis media with otorrhea through tympanostomy tubes.  Pediatrics 
2004;113:e40-6. 


