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• predominant causes
• Streptococcus pneumoniae
• non-typeable Haemophilus influenzae

• leading indication for antimicrobial treatment in children

Background- Acute otitis media (AOM)
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in Taiwan: 
• Streptococcus pneumoniae
• Haemophilus influenzae
• Moraxella catarrhalis



• recurrent acute otitis media
• at least 3 episodes in 6 months or 

• at least 4 episodes in 12 months with at least 1 episode within the 
preceding 6 months 

à principal indication for tympanostomy tube placement

Background- Acute otitis media (AOM)
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to treat 
• persistent middle ear effusion
• frequent ear infections 
• ear infections despite antibiotic therapy 

By age 3, nearly 1 in 15 children have tubes.

(2013)



Background

• varying duration of AOM-free periods
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tympanostomy tube placement

• cost

• possible late sequelae of anesthesia

• occurrence of refractory tube otorrhea

• tube blockage

• premature extrusion or dislocation of the tube 

• progressive reduction in incidence with increasing age



• to determine:

tympanostomy tube placement v.s. medical management 
which has greater reduction in   

the rate of recurrence of acute otitis media during 2-year period 

Aim of study
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• conducted between December 2015 and March 2020

• children 6 to 35 months with recurrent AOM 

+ provided at least one AOM confirmed by trial clinician
• required a history of acute symptoms with a score of ≥ 𝟐 on the five-item Acute Otitis Media 

Severity of Symptoms (AOM-SOS) scale, version 4.0 

• presence of either middle-ear effusion with specified combinations of otalgia, tympanic membrane 

bulging, and tympanic membrane erythema or purulent otorrhea

Methods- Participants
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Acute Otitis Media Severity of Symptoms 
(AOM-SOS) scale, version 4.0 
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• exclusion criteria
• children who had undergone tympanostomy tube placement, adenoidectomy, or 

tonsillectomy
• chronic illness
• congenital anomaly that increased the risk of otitis media (e.g., cleft palate)
• otitis media with effusion in both ears of at least 3 monthsʼ duration
• sensorineural hearing loss
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Methods- Participants



• stratification 
• age: 6 to 11 months, 12 to 23 months, or 24 to 35 months 
• exposure or non-exposure to at least three children for at least 10 hours per 

week 

• 2 groups
• undergo tympanostomy tube placement 

• usually performed within 2 weeks; Teflon Armstrong-type tympanostomy tubes were 
inserted in both ears 

• receive nonsurgical medical management, with the option of tympanostomytube
placement in the event of treatment failure 

9

Methods- Randomization 



• assessments at 8-week intervals

• bring children for evaluation if 
• any respiratory symptoms for at least 5 days 
• bring children within 48 hours if they had any symptom suggestive of AOM or 

had received a diagnosis of AOM at a non-trial site 
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Methods- Follow up 



• when episodes occurred
• culture: nasopharyngeal specimen/ throat swab
• AOM-SOS scale 
• any instance of protocol-defined diarrhea or diaper dermatitis

• at each visit
• recorded all use of other health care resources

• obtained nasopharyngeal or throat specimens for culture 
• Otitis Media–6 Survey 
• Caregiver Impact Questionnaire
• score level of satisfaction
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Methods- Examination and assessment



• with tympanostomy tubes in place 
• otorrhea accompanied by at least one AOM-SOS scale symptom (except 

immediately postoperatively)
à acute infection 
• obtained a specimen for culture from the tube lumen 
• 5 drops of 0.3% ofloxacin (Floxin) ototopically twice daily for 10 days 
• if otorrhea persisted > 7 days: prescribed amoxicillin– clavulanate or 

culture-directed antimicrobial treatment 
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Methods- Treatment



• with tympanostomy tubes in place 
• tube extrusion

• within 6 months: replaced if had at least two episodes of AOM within 3 months 
• beyond 6 months: tubes were reinserted if recurrent AOM
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Methods- Treatment



• medical management group
• if AOM

• oral amoxicillin–clavulanate at a dose of 90 mg of amoxicillin and 6.4 mg of 
clavulanate per kilogram of body weight per day for 10 days 

• if response inadequate: ceftriaxone at a dose of 75 mg per kilogram intramuscularly, 
repeated in 48 hours 
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Methods- Treatment



• the development of any of the following 
• long cumulative periods of systemic antimicrobial treatment 
• persistent otorrhea 
• otitis media with effusion 
• tympanic membrane perforation 
• antimicrobial-associated protocol-defined diarrhea 
• AOM–related hospitalization 
• untoward reaction to anesthesia 
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Methods- Treatment failure



• in medical management group
• recurrences of AOM at the frequency originally required for trial entry

à resulting in referral for tympanostomy tube placement
• receipt of tympanostomy tube placement at parental request 

17

Methods- Treatment failure



Results

18



Results
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Results
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Results
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intention-to-treat analysis 



Results
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per-protocol analysis 



Results 
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Selected demographic 
and clinical characteristics



Results 
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no significant difference in reducing 
the subsequent occurrence of 
episodes of AOM

In the per-protocol analysis, 
tympanostomy tube group: 1.47±0.08
medical management group: 1.72±0.11
(risk ratio, 0.82; 95% CI, 0.69 to 0.97). 



not related to:

• initial estimates of risk of recurrences of acute otitis media 

• degree of exposure to other children 

• otitis media with effusion at trial entry 

Results 
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related to age at enrollment:
the younger, the higher

the rate among children 6 to 11 months was 2.63 times the rate among those 24 to 35 months
the rate among children 12 to 23 months was 1.80 times the rate among the older children 



Results
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tympanostomy tube group superior in:

• less treatment failure

• less total days with otitis-related symptoms or signs other than tube otorrhea

• less total days of antimicrobial treatment 



Results
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(hazard ratio, 0.68; 95% CI, 0.52 to 0.90) 

tympanostomy tube 
group

medical management
group

4.34 months 2.33 months



Results
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• in medical management group 

55 children

met clinical criteria for treatment failure on the 
basis of continuing recurrent AOM

46 children

neither met the criteria nor underwent 
tympanostomy tube placement at parental request 

younger

à differed significantly only with respect to the age at trial enrollment 



Results
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Results
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no significant difference in:

• frequency distribution of episodes of AOM

• estimated severity of episodes of AOM

• child and parent QOL assessments

• parental satisfaction with treatment assignment

• use of medical and non-medical resources 



Results
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Results
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no significant difference in:

• non-serious adverse events

• serious adverse events



Results- Bacterial resistance
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• no significance difference in
• the percentage of children colonized with any penicillin-non-susceptible 

pathogen
• the percentages of isolates that were non-susceptible or in conditional odds 

ratios 



• a diverse participant population in the age group most prone to recurrences of AOM
• otoscopic diagnoses by validated otoscopists
• pretrial confirmation in each child of at least one episode of AOM
• a standardized protocol for treating episodes
• validated scales for rating the severity of symptoms and functional outcomes
• monitoring for antimicrobial resistance
• follow-up of children for 2 full years
• modest attrition 

Discussion- Strengths of trial
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• receipt of tympanostomy tubes, for differing reasons and at differing times, by certain 
children in the medical management group

à thereby complicating the task of analysis

Discussion- Limitation of trial

37



• no significant difference between groups in the rate of episodes of AOM during the 
ensuing 2-year period 

• despite their greater use of antimicrobial treatment in medical management group,            
no evidence was founded of increased antimicrobial resistance 

• favor tympanostomy tube group
• the time to a first episode of AOM

• the time with otitis-related symptoms or signs 

• the percentage of meeting specified criteria for treatment failure

Conclusion
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overall complication rate: 17% 
Ahmed, I., Tunkel, D. E., & Eagle, C. A. (2006). Medial migration of tympanostomy tubes: An overlooked complication. 
International Journal of Pediatric Otorhinolaryngology, 70(5), 889–892.

thorough assessment necessary



Clinical Practice Guideline: 
Tympanostomy Tubes in Children (Update)
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Rosenfeld RM, Tunkel DE, Schwartz SR, et al. Clinical Practice Guideline: Tympanostomy Tubes in Children (Update). Otolaryngol Head Neck Surg. 2022;166(1_suppl):S1-S55.



Thank you 
for your listening
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