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Incidence of AOM and Sinusitis after URIIncidence of AOM and Sinusitis after URI

Prospective study of 623 upper respiratory infections (URIs) in 112 Texas
children aged 6-35m followed for 1y as part of a viral AOM study

RevalReval et al, Pediatrics 2009et al, Pediatrics 2009

Pediatrics 2009; 119; 6:e1409Pediatrics 2009; 119; 6:e1409--1212
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Diagnostic Certainty for AOMDiagnostic Certainty for AOM

1.1. AOM CertainAOM Certain: Tympanocentesis with pathogens: Tympanocentesis with pathogens

2.2. AOM ProbableAOM Probable:: DistinctDistinct bulging of TM or acutebulging of TM or acute
otorrhea (not caused by acute otitis externa)otorrhea (not caused by acute otitis externa)

3.3. AOM PossibleAOM Possible:: MildMild bulging of TM with recentbulging of TM with recent
onset of otalgia plus distinct erythema,onset of otalgia plus distinct erythema,
opacification, or reduced mobilityopacification, or reduced mobility

4.4. OME (not AOM)OME (not AOM): Middle: Middle--ear effusionear effusion withoutwithout
bulging or distinct erythema of the TMbulging or distinct erythema of the TM

5.5. Otitis Media UnlikelyOtitis Media Unlikely: No middle: No middle--ear effusionear effusion

AOM CertainAOM Certain

OM UnlikelyOM Unlikely

Uncertain Diagnosis: Unable to Visualize TMUncertain Diagnosis: Unable to Visualize TM

0: Normal, or effusion
without erythema

1: Erythema only,
no effusion

2: Erythema, air/fluid
level, clear fluid

3: Erythema,
complete effusion,
no opacification

4: Erythema,
opacification with
air-fluid level or air
bubble(s), no bulging

5: Erythema,
complete effusion,
opacification and
no bulging

6: Erythema, bulging
rounded doughnut
appearance of the
tympanic membrane

7: Erythema, bulging,
complete effusion and
opacification with bulla
formation

Diagnostic Certainty for Acute Otitis MediaDiagnostic Certainty for Acute Otitis Media

David P. McCormick, MD; Univ. Texas Medical Center, Galveston; 2David P. McCormick, MD; Univ. Texas Medical Center, Galveston; 2005005
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Immediate vs. Delayed Antibiotics for AOMImmediate vs. Delayed Antibiotics for AOM
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Immediate

Delayed

 24% antibiotic fill rate in24% antibiotic fill rate in
delayed groupdelayed group

 Immediate therapy reduced:Immediate therapy reduced:
–– earache by 1.1 daysearache by 1.1 days

–– disturbed sleep by 0.7 daydisturbed sleep by 0.7 day

–– analgesic by 0.5 spoons/danalgesic by 0.5 spoons/d

 No difference in schoolNo difference in school
absence, pain scores, orabsence, pain scores, or
distress scoresdistress scores

Open trial of 315 children aged 6m-10y with AOM diagnosed by GPs
randomized to immediate vs. delayed (48-72h) amoxicillin 125mg TID

Little et al, BMJ 2001Little et al, BMJ 2001

BMJ 2001; 322:336BMJ 2001; 322:336--4242

Antibiotics vs. Placebo or WatchfulAntibiotics vs. Placebo or Watchful
Waiting for Acute Otitis MediaWaiting for Acute Otitis Media

 Clinical successClinical success was higher with antibiotic therapywas higher with antibiotic therapy
(RR=1.11 for placebo, 1.18 for WW, 1.13 for placebo or WW)(RR=1.11 for placebo, 1.18 for WW, 1.13 for placebo or WW)

 Symptom persistenceSymptom persistence at 2at 2--4d was lower with antibiotic therapy4d was lower with antibiotic therapy
(RR=.75 for placebo, .68 for placebo or WW)(RR=.75 for placebo, .68 for placebo or WW)

 DiarrheaDiarrhea was more likely during antibiotic therapywas more likely during antibiotic therapy
(RR=1.50 for placebo or WW)(RR=1.50 for placebo or WW)

 Bottom line: antibiotics improve clinical courseBottom line: antibiotics improve clinical course butbut safety issuessafety issues
& small treatment effect must be considered in clinical decision& small treatment effect must be considered in clinical decisionss

VouloumanouVouloumanou et al, Jet al, J AntimicrobAntimicrob ChemtherChemther 20092009

Systematic review of antibiotics for AOM in children aged 6mSystematic review of antibiotics for AOM in children aged 6m--12y12y
randomized to placebo (n=7) or watchful waiting (WW) (n=4)randomized to placebo (n=7) or watchful waiting (WW) (n=4)

Annals Pharmacotherapy 2010; 44:471Annals Pharmacotherapy 2010; 44:471--88
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Probiotics in Reducing the RiskProbiotics in Reducing the Risk
of Acute Infections in Infancyof Acute Infections in Infancy

Trial of 72 healthy Finnish infants randomized before age 2m to daily probiotics
(Lactobacillus rhamnous GG + Bifidobacterium lactis Bb-12) vs. placebo for 12m

RautavaRautava et al, Br J Nutrition 2009et al, Br J Nutrition 2009

British Journal of Nutrition 2009; 101:1722British Journal of Nutrition 2009; 101:1722--66

P=.014 P=.015 P=.022

AOM episode by

age 7m

Antibiotic use

by age 7m

Recurrent resp.

infections

Probiotic Placebo

Current Management of Acute Otitis MediaCurrent Management of Acute Otitis Media

LeibovitzLeibovitz et al, Expert Revet al, Expert Rev AntiinifectAntiinifect TherTher 20102010

““The management of AOM has evolved considerable as a resultThe management of AOM has evolved considerable as a result
of insights from the AAP and AAFP guidelines.of insights from the AAP and AAFP guidelines.””

TheyThey ““establishestablish……an agean age--stratified approach to AOM bystratified approach to AOM by
recommending an observation strategy (watchful waiting)recommending an observation strategy (watchful waiting)
without antibacterials for some groups of AOM patients.without antibacterials for some groups of AOM patients.””

““Adherence to such a policy in patients with an uncertain orAdherence to such a policy in patients with an uncertain or
questionable AOM diagnosis and/or mildquestionable AOM diagnosis and/or mild--toto--moderatemoderate
symptoms, plus its implementation in patients over 2 years ofsymptoms, plus its implementation in patients over 2 years of
age, couldage, could……play a major role in the strategy of decreasingplay a major role in the strategy of decreasing
antibacterial resistance.antibacterial resistance.””

Expert Review of Antiinfective Therapy 2010; 8:151Expert Review of Antiinfective Therapy 2010; 8:151--6161

P=.83 P=.02 P<.04
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Individual Patient Data MetaIndividual Patient Data Meta--AnalysisAnalysis
of Antibiotics for Acute Otitis Mediaof Antibiotics for Acute Otitis Media

Studies included:Studies included:
1.1. AppelmanAppelman BMJ 1991BMJ 1991
2.2. Burke BMT 1991Burke BMT 1991
3.3. DamoiseauxDamoiseaux BMJ 2000BMJ 2000
4.4. Little BMT 2001Little BMT 2001
5.5. LeLe SauxSaux CMAJ 2005CMAJ 2005
6.6. McCormick Pediatrics 2005McCormick Pediatrics 2005

Meta-analysis of 1643 children aged 6m-12y using data obtained and
validated from authors of the six included randomized controlled trials

Rovers et al, Lancet 2006; 368:1429Rovers et al, Lancet 2006; 368:1429--3535

15%
11%

P=.83

6%

20%

P=.02

14%

36%

P<.04

**Bilateral stratified by age:Bilateral stratified by age:
< 2y: 25% (95% CI, 14 to 36)< 2y: 25% (95% CI, 14 to 36)
≥≥ 2y: 12% (95% CI,2y: 12% (95% CI, --1 to 25)1 to 25)
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Initial Antibiotics for Uncomplicated AOMInitial Antibiotics for Uncomplicated AOM
Draft Proposal for Revised AAP/AAFP GuidelineDraft Proposal for Revised AAP/AAFP Guideline

ObservationObservation
optionoption

ImmediateImmediate abxabx

ImmediateImmediate abxabx

24
mos.

ObservationObservation
optionoption

ObservationObservation
optionoption

6-23
mos.

ImmediateImmediate abxabx

ImmediateImmediate abxabx

ImmediateImmediate abxabx

ImmediateImmediate abxabx<6 mos.

Bilateral AOM
without otorrhea

Unilateral AOM
without otorrhea

Otorrhea
with AOM

Age

Applies only to children with wellApplies only to children with well--documented AOM withdocumented AOM with high certainty of diagnosishigh certainty of diagnosis

Immediate antibiotics are also recommended for complicated AOM,Immediate antibiotics are also recommended for complicated AOM, toxictoxic--appearing child,appearing child,
persistent otalgia more than 48 hours, temperature 39persistent otalgia more than 48 hours, temperature 39ooC (102.2C (102.2ooF) in the past 48 hours,F) in the past 48 hours,

or if there is uncertain access to followor if there is uncertain access to follow--up after the initial visitup after the initial visit

Children NOT suitable for AOM observation:Children NOT suitable for AOM observation:

Absolute contraindicationsAbsolute contraindications

 Age under 6 monthsAge under 6 months
 Immune deficiency or disorderImmune deficiency or disorder
 Severe illness or treatment failureSevere illness or treatment failure
 Inability to ensure followInability to ensure follow--up and rescue antibioticup and rescue antibiotic

Relative contraindicationsRelative contraindications

 Relapse within 30 daysRelapse within 30 days
 Otorrhea (any age)Otorrhea (any age)
 Bilateral AOM (age <2y)Bilateral AOM (age <2y)
 Syndrome, craniofacial malformation, orSyndrome, craniofacial malformation, or

other criteria that result in exclusion fromother criteria that result in exclusion from
AOM clinical trialsAOM clinical trials

 AA no antibioticno antibiotic prescribing strategyprescribing strategy oror
delayed antibioticdelayed antibiotic prescribing should beprescribing should be
offered for acute otitis mediaoffered for acute otitis media

 AnAn immediate antibioticimmediate antibiotic should beshould be
considered if:considered if:

–– Bilateral AOM and age <2yBilateral AOM and age <2y

–– AOM with otorrheaAOM with otorrhea

–– Serious illness and/or complicationsSerious illness and/or complications

 When a delayed antibiotic prescribingWhen a delayed antibiotic prescribing
strategy is adapted,strategy is adapted, give parentsgive parents::
–– Reassurance that antibiotics are notReassurance that antibiotics are not

needed immediately and have side effectsneeded immediately and have side effects

–– Advice about using the delayedAdvice about using the delayed
prescription if no improvementprescription if no improvement

–– Advice about reAdvice about re--consulting if worseningconsulting if worsening
occurs despite using the prescriptionoccurs despite using the prescription

www.nice.org.uk/CG069www.nice.org.uk/CG069

Recommendations for Acute OtitisRecommendations for Acute Otitis
Media from the UK 2008 GuidelineMedia from the UK 2008 Guideline

Delayed Therapy Reduces AntibioticDelayed Therapy Reduces Antibiotic
Consumption for First Documented AOMConsumption for First Documented AOM

 Israeli Medical Association issued 2004 AOM guideline reservingIsraeli Medical Association issued 2004 AOM guideline reserving
antibiotics for children at risk of complications: age <6m, seveantibiotics for children at risk of complications: age <6m, severere
illness, recurrent AOM, immune deficiency, symptoms >48illness, recurrent AOM, immune deficiency, symptoms >48--72h72h

 Antibiotic prescribing decreased from 60% to 52%Antibiotic prescribing decreased from 60% to 52%
Topical therapy as sole treatment increased from 6% to 10%Topical therapy as sole treatment increased from 6% to 10%

 Guidelines affected physician behavior and reversed a priorGuidelines affected physician behavior and reversed a prior
upward trend for antibiotic prescribingupward trend for antibiotic prescribing

Grossman et al, PIDJ 2010Grossman et al, PIDJ 2010

Review of pharmacy purchasing at IsraelReview of pharmacy purchasing at Israel’’s second largest HMOs second largest HMO
from 2002from 2002--2007 for children aged 6m2007 for children aged 6m--5y diagnosed with first AOM5y diagnosed with first AOM

PediatrPediatr Infect Dis J 2010; 29:595Infect Dis J 2010; 29:595--99

ObservationObservation  No TreatmentNo Treatment

1.1. AnalgesicsAnalgesics

2.2. Information TherapyInformation Therapy

3.3. Delayed antibioticDelayed antibiotic

Wait
and See

Prescription

W.A.S.P

Safety Net
Antibiotic

Prescription

S.N.A.P

““Fill the prescription if your child is not improved after 3 daysFill the prescription if your child is not improved after 3 days
OR if your childOR if your child’’s symptoms worsen at any times symptoms worsen at any time””

Effect of Antibiotics for Otitis MediaEffect of Antibiotics for Otitis Media
on the Risk of Mastoiditis in Childrenon the Risk of Mastoiditis in Children

 36% of mastoiditis cases had antecedent acute otitis media:36% of mastoiditis cases had antecedent acute otitis media:
–– 1.2 per 10,000 child1.2 per 10,000 child--years for AOM with antibioticsyears for AOM with antibiotics

–– 3.8 per 10,000 child3.8 per 10,000 child--years for AOM without antibioticsyears for AOM without antibiotics

 General practitioners wouldGeneral practitioners would need to treat 4,831 AOMneed to treat 4,831 AOM
episodesepisodes to preventto prevent 11 child from developingchild from developing mastoiditismastoiditis

 Mastoiditis is serious, but most children have full recovery;Mastoiditis is serious, but most children have full recovery;
treating all AOM episodes would create a larger problem.treating all AOM episodes would create a larger problem.

Thompson PL et al, Pediatrics 2009Thompson PL et al, Pediatrics 2009

Historical cohort study using UK General Practice Research DatabHistorical cohort study using UK General Practice Research Databasease
of 854 cases of mastoiditis in 2,622,348 children from 1990of 854 cases of mastoiditis in 2,622,348 children from 1990--20062006

Pediatrics 2009; 123:424Pediatrics 2009; 123:424--3030
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Macrolides Increase Clinical FailuresMacrolides Increase Clinical Failures

When Treating Acute Otitis MediaWhen Treating Acute Otitis Media

 Macrolides included azithromycin (Zithromax) orMacrolides included azithromycin (Zithromax) or
clarithromycin (Biaxin)clarithromycin (Biaxin)

 Macrolides increased risk of treatment failure by 31%Macrolides increased risk of treatment failure by 31% (95%(95%
CI, 7CI, 7--60%), with number needed to harm NNH = 3260%), with number needed to harm NNH = 32

 Macrolides decreased risk of diarrhea by 59% (95% CI, 48Macrolides decreased risk of diarrhea by 59% (95% CI, 48--
68%) and risk of any adverse event by 26% (95% CI, 1068%) and risk of any adverse event by 26% (95% CI, 10--40%)40%)

 Bottom line: macrolides have less adverse events but moreBottom line: macrolides have less adverse events but more
clinical failures; reserve for penicillinclinical failures; reserve for penicillin--allergic childrenallergic children

CourterCourter et al, Annet al, Ann PharmacotherPharmacother 20102010

Systematic review of 10 trials including 2,766 children aged 6mSystematic review of 10 trials including 2,766 children aged 6m
or older randomized to macrolide vs. amoxicillinor older randomized to macrolide vs. amoxicillin ±± clavulanateclavulanate

Annals Pharmacotherapy 2010; 44:471Annals Pharmacotherapy 2010; 44:471--88

S. pneumoniae

26%

S. aureus 6%

H. influenzae

17%

M. catarrhalis

21%

Non-pathogens

30%

PediatrPediatr Infect Dis J 2010; 29:304Infect Dis J 2010; 29:304--99

Nasopharyngeal Culture Results at HealthyNasopharyngeal Culture Results at Healthy
Visits for Children with Infrequent AOMVisits for Children with Infrequent AOM

Prospective study of 120 children aged 6-30m at 6-8y after PCV7 vaccine

Casey et al, PIDJ 2010Casey et al, PIDJ 2010

 Increased nonIncreased non--PCV7PCV7
serotypes, esp. 19Aserotypes, esp. 19A

 NearNear--completecomplete
elimination of vaccineelimination of vaccine--
type S. pneumotype S. pneumo

 Approx. resistance:Approx. resistance:
-- S. pneumo 17%S. pneumo 17%
-- H. flu 29%H. flu 29%
-- M. cat 100%M. cat 100%

 More resistant H. flu andMore resistant H. flu and
S. pneumo if otitis proneS. pneumo if otitis prone

Pathogens Causing Recurrent andPathogens Causing Recurrent and
Difficult to Treat AOM 2003Difficult to Treat AOM 2003--20062006

 51% incidence of51% incidence of Haemophilus influenzaeHaemophilus influenzae;; of whichof which
55% produced beta55% produced beta--lactamaselactamase

 39% incidence of39% incidence of Streptococcus pneumoniaeStreptococcus pneumoniae, of which, of which
42% was penicillin nonsusceptible42% was penicillin nonsusceptible

 Nonsignificant trends reported for increasing S. pneumoniae,Nonsignificant trends reported for increasing S. pneumoniae,

especially penicillin nonsusceptible strainsespecially penicillin nonsusceptible strains

PichicheroPichichero et al,et al, ClinClin PediatrPediatr 2008; 47:9012008; 47:901--66

Review of 244 AOM isolates obtained by tympanocentesis from 3Review of 244 AOM isolates obtained by tympanocentesis from 3
pediatric populations, mostly children <age 2y who received PCV7pediatric populations, mostly children <age 2y who received PCV7

PediatrPediatr Infect Dis J 2003; 22:209Infect Dis J 2003; 22:209--1515

Pneumococcal Sensitivity to ClindamycinPneumococcal Sensitivity to Clindamycin

Prospective surveillance study of all invasive S. pneumoniae infections
in infants and children at 8 children’s hospitals in the United States

Kaplan et al, Pediatrics 2010; 125:429Kaplan et al, Pediatrics 2010; 125:429--3636

Intermediate plus resistant isolatesIntermediate plus resistant isolates

0%

10%

20%

30%

40%

50%

2000 2001 2002 2003 2004 2005 2006 2007 2008

Tubes As A Vehicle for Drug DeliveryTubes As A Vehicle for Drug Delivery

 EarEar--specific topicalspecific topical
quinolone therapyquinolone therapy

 Up to 1,000 times higherUp to 1,000 times higher
drug concentrationdrug concentration

 Adequate concentrationAdequate concentration
to kill bacteria into kill bacteria in biofilmsbiofilms

 Trivial risk of inducingTrivial risk of inducing
antibiotic resistanceantibiotic resistance

 Almost no systemicAlmost no systemic
absorptionabsorption



Evidence-Based Otitis Media 2010 September 2010

Richard M. Rosenfeld, MD, MPH 5
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Efficacy of PCV for Otitis MediaEfficacy of PCV for Otitis Media
PaviaPavia et al, Pediatrics 2009et al, Pediatrics 2009

Systematic review of 9 trials of pneumococcal conjugateSystematic review of 9 trials of pneumococcal conjugate

vaccine (PCV) 7, 9, or 11 in children younger than age 24 monthsvaccine (PCV) 7, 9, or 11 in children younger than age 24 months

Pediatrics 2009; 123: e1103Pediatrics 2009; 123: e1103--1010

<.001<.001.49 (.41.49 (.41--.58).58)51%51%22First episode AOMFirst episode AOM

.02.02.78 (.64.78 (.64--.96).96)22%22%33Ventilation tube insertionVentilation tube insertion

3

55

44

N

Recurrent AOM

All episodes AOMAll episodes AOM

Vaccine serotype AOMVaccine serotype AOM

Outcome

.001.90 (.84-.96)10%

<.001<.001.91 (.81.91 (.81--.99).99)9%9%

<.001<.001.43 (.37.43 (.37--.50).50)57%57%

PRR (95% CI)Efficacy

Host Response in Otitis MediaHost Response in Otitis Media
Evidence of Genetic Susceptibility: Pt. 1Evidence of Genetic Susceptibility: Pt. 1

Ilia et al,Ilia et al, PediatrPediatr Infect Dis J 2008; 27:929Infect Dis J 2008; 27:929--3333

Host Response in Otitis MediaHost Response in Otitis Media
Evidence of Genetic Susceptibility: Pt. 2Evidence of Genetic Susceptibility: Pt. 2

Ilia et al,Ilia et al, PediatrPediatr Infect Dis J 2008; 27:929Infect Dis J 2008; 27:929--3333

Impact of Prolonged and ExclusiveImpact of Prolonged and Exclusive
Breastfeeding on Infections in InfancyBreastfeeding on Infections in Infancy

 BF for 6m, withBF for 6m, with ≥≥4m4m exclusiveexclusive, reduced infections of the, reduced infections of the
upper respiratory, lower respiratory, & GI tracts by 50upper respiratory, lower respiratory, & GI tracts by 50--65%65%

 Partial BF 4Partial BF 4--6m or exclusive BF <4m had no effect6m or exclusive BF <4m had no effect

 Results similar to OM studies (2) showing 2Results similar to OM studies (2) showing 2--fold higher riskfold higher risk
for recurrent AOM when BF 4for recurrent AOM when BF 4--6m vs. 6m or longer6m vs. 6m or longer

 Results support WHO recommendationResults support WHO recommendation
of exclusive BF until infants are 6m of ageof exclusive BF until infants are 6m of age

DuijtsDuijts et al, Pediatrics 2010et al, Pediatrics 2010

PopulationPopulation--based, prospective cohort of 4,164 Dutch children assessedbased, prospective cohort of 4,164 Dutch children assessed
at 12m for breastfeeding (BF) patterns & infections by parentalat 12m for breastfeeding (BF) patterns & infections by parental surveysurvey

Pediatrics 2010; 126:e18Pediatrics 2010; 126:e18--e25e25
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Passive Smoking and Infant HealthPassive Smoking and Infant Health
YilmazYilmaz et al,et al, PediatrPediatr Intl 2009; 51:352Intl 2009; 51:352--88

CrossCross--sectional study of 256 infants aged 6sectional study of 256 infants aged 6--7 months, with maternal7 months, with maternal

smoking defined as at least 1 cigarette in the household per daysmoking defined as at least 1 cigarette in the household per day

15.3 (6.9 to 33.8)15.3 (6.9 to 33.8)6%6%50%50%
Lower respiratoryLower respiratory

tract infectiontract infection

8.2 (4.7 to 14.5)8.2 (4.7 to 14.5)28%28%77%77%
Upper respiratoryUpper respiratory

tract infectiontract infection

2.9 (1.7 to 4.9)25%48%Otitis media

Relative risk
(95% CI)

No smoke
exposure

Smoke
exposureOutcome

International Pediatrics 2009; 51:352International Pediatrics 2009; 51:352--99

Approved by the FDA as aApproved by the FDA as a ““medical food product,medical food product,”” aa
prescription product that does not need premarket approvalprescription product that does not need premarket approval

Rx: 5 ml given three times daily over 5 minutesRx: 5 ml given three times daily over 5 minutes
for 3 months; cost is $100 for 30for 3 months; cost is $100 for 30--day supplyday supply

Efficacy assessed in 4 clinical trials: mild impact on AOMEfficacy assessed in 4 clinical trials: mild impact on AOM
in 2 trials if used 5x/day;in 2 trials if used 5x/day; no efficacy for recurrent AOMno efficacy for recurrent AOM

HautalahtiHautalahti et al. Failure of xylitol TID for preventing AOM. PIDJ 2007; 26et al. Failure of xylitol TID for preventing AOM. PIDJ 2007; 26:423:423--7.7.

TepaininenTepaininen et al. Xylitol only duringet al. Xylitol only during URIsURIs failed to prevent AOM. Pediatrics 2002; 109:e19.failed to prevent AOM. Pediatrics 2002; 109:e19.

UhariUhari et al. A novel use of xylitol in preventing AOM. Pediatrics 199et al. A novel use of xylitol in preventing AOM. Pediatrics 1998; 102:8798; 102:879--84.84.

UhariUhari et al. Xylitol chewing gum in prevention of AOM. BMJ 1996; 313:et al. Xylitol chewing gum in prevention of AOM. BMJ 1996; 313:11801180--33

How Can Tubes Prevent Otitis Media?How Can Tubes Prevent Otitis Media?

Acute Otitis MediaAcute Otitis Media

Nasal congestion and mucosal edemaNasal congestion and mucosal edema

Secondary bacterial infectionSecondary bacterial infection

Negative pressure in middle ear (Toynbee)Negative pressure in middle ear (Toynbee)

Aspiration of secretions into middle earAspiration of secretions into middle ear

Viral Upper RespiratoryViral Upper Respiratory
Infection (URI)Infection (URI)

XX
PreventsPrevents
negativenegative
pressure inpressure in
middle earmiddle ear

Acute Otitis Media (AOM)

AOM Treatment Failure

Recurrent AOM

Otitis Media with
Effusion (OME)

Surgery

Evidence-Based

Otitis Media

Prognosis of Type B TympanogramsPrognosis of Type B Tympanograms

Random-effects meta-analysis of OME spontaneous resolution
based on tympanometry results in cohort studies by ear

Rosenfeld RM. EvidenceRosenfeld RM. Evidence--Based Otitis Media 2Based Otitis Media 2ndnd Edition, BC Decker, 2003Edition, BC Decker, 2003

56%

22% 21%

1m

56%

28%
20%

3m

73%

42%
28%

6m

81%

56%
47%

9m

Improvement (B to non-B) Resolution (B to A/C1) Cure (B to A)

Consumer Acoustic Reflectometry byConsumer Acoustic Reflectometry by
Parents in Detecting MiddleParents in Detecting Middle--Ear FluidEar Fluid

Parent assessment of Finnish children age
<7y compared with findings at tube insertion

TeppoTeppo && RevontaRevonta, Scand J, Scand J PriPri Health Car 2009Health Car 2009

Scand J Primary Health Care 2009; 27:167Scand J Primary Health Care 2009; 27:167--7171

 GreenGreen result (level 1) on 5result (level 1) on 5--point scale:point scale:

 Sensitivity 94% (95% CI, 88Sensitivity 94% (95% CI, 88--100%)100%)
 Negative predictive value 92% (83Negative predictive value 92% (83--100%)100%)

 YellowYellow oror redred result (levels 2result (levels 2--5):5):

 Poor specificity and positive predictive valuePoor specificity and positive predictive value

 Negative home screening is very reliable;Negative home screening is very reliable; maymay
have role in monitoring resolution of effusionhave role in monitoring resolution of effusion

www.earcheck.com
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Prevalence of Atopic Symptoms inPrevalence of Atopic Symptoms in
Children with Otitis Media with EffusionChildren with Otitis Media with Effusion

Planned cross-sectional study of 89 children aged 6-7y receiving ventilation
tubes for OME compared to age-matched reference group on validated survey

Souter et al, Oto HNS 2009Souter et al, Oto HNS 2009

OtolaryngolOtolaryngol Head NeckHead Neck SurgSurg 2009; 141:1042009; 141:104--77

P=.60 P=.70 P=.41

25%

12% 11%

22%

11%
14%

Wheeze Rhino-
conjunctivitis

Eczema

Ventilating tubes Age-matched controls

Effects of Acid and Pepsinogen onEffects of Acid and Pepsinogen on MUC5BMUC5B
Gene Expression in MiddleGene Expression in Middle--Ear EpitheliumEar Epithelium

In vitro study of mouse middle ear epithelial cells examining MUC5B, a high
viscosity mucin glycoprotein that is predominantly upregulated in OME

Block et al, Arch Oto HNS 2010Block et al, Arch Oto HNS 2010

ArchArch OtolaryngolOtolaryngol Head NeckHead Neck SurgSurg 2010; 136:372010; 136:37--4242

Lower pH reduces cell viability, but… …it drives MUC5b gene expression

41%

58% 56%

45%
52%

65%

1m: tymp A/C1
at least 1 ear

3m: tymp A/C1
at least 1 ear

9m: tymp A/C1
at least 1 ear

Steroid spray Placebo

Efficacy of Intranasal Corticosteroids forEfficacy of Intranasal Corticosteroids for
Persistent Bilateral OME in Primary CarePersistent Bilateral OME in Primary Care

Double-blind trial of 217 British children aged 4-11y with OM in past year and
bilateral OME (B/B or B/C2) randomized to mometasone QD vs. placebo for 3m

Williamson et al, HealthWilliamson et al, Health TechnolTechnol Asses 2009Asses 2009

Health Technology AssessmentHealth Technology Assessment
2009; 13 (2009; 13 (www.hta.ac.ukwww.hta.ac.uk))

P=NS P=NS P=NS

 No change when adjusted forNo change when adjusted for
age, season, atopy or severityage, season, atopy or severity

 77--22% of treatment group22% of treatment group
had nasal stinging, cough,had nasal stinging, cough,
epistaxis, and/or dry throatepistaxis, and/or dry throat

 80% of caregivers in both80% of caregivers in both
groups thought they hadgroups thought they had
received active treatmentreceived active treatment

Is Prolonged Observation of OME Safe?Is Prolonged Observation of OME Safe?

1.1. Effect on middle earEffect on middle ear
Tympanic membrane, ossiclesTympanic membrane, ossicles

2.2. Effect on developmentEffect on development
Speech, language, learning, behaviorSpeech, language, learning, behavior

3.3. Effect on quality of lifeEffect on quality of life
Physical, emotional, socialPhysical, emotional, social

It is difficult to make the asymptomatic patient feel better.It is difficult to make the asymptomatic patient feel better.
StannleyStannley HoerrHoerr, American Surgeon 1961, American Surgeon 1961

LongLong--Term Consequences of Early OtitisTerm Consequences of Early Otitis
Media on Language DevelopmentMedia on Language Development

 OMOM--related hearing loss was associated with poorer languagerelated hearing loss was associated with poorer language
production and perception at age 27m but not at age 7yproduction and perception at age 27m but not at age 7y

 OMOM--related hearing loss significantlyrelated hearing loss significantly reduced speechreduced speech
perception in background noiseperception in background noise and categorical perception ofand categorical perception of
consonants at age 7 yearsconsonants at age 7 years

 Persistent OME had the poorest outcomesPersistent OME had the poorest outcomes

 Early OM mayEarly OM may impair understanding instructions in a noisyimpair understanding instructions in a noisy
classroomclassroom and cause problems with performance and behaviorand cause problems with performance and behavior

ZumachZumach et al, 2009et al, 2009--20102010

Cohort of 250 Dutch children monitored for OM and hearing statusCohort of 250 Dutch children monitored for OM and hearing status
until age 2y reassessed at age 7y for language developmentuntil age 2y reassessed at age 7y for language development

J Speech Lang Hear Res 2010; 53:34J Speech Lang Hear Res 2010; 53:34--43 and43 and AudiolAudiol NeurotolNeurotol 2009; 14:1212009; 14:121--99
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22

87

110

132

169

Adenoidectomy only

Tonsillectomy +/- adenoid

Myringotomy and tubes

Congenital anomalies

Injury and poisoning

Rate per 10,000 under age 15y

(N = 667,000)

(N = 530,000)

(N = 132,000)

““AppropriatenessAppropriateness”” ofof
Tympanostomy Tube SurgeryTympanostomy Tube Surgery

KleinmanKleinman et al, JAMA 1994; 271:1250et al, JAMA 1994; 271:1250--55
Medical Appropriateness of Tympanostomy Tubes in ChildrenMedical Appropriateness of Tympanostomy Tubes in Children

KleinmanKleinman et al, JAMA 1997; 278:497et al, JAMA 1997; 278:497--501501
Adherence to Prescribed Explicit Criteria during Utilization RevAdherence to Prescribed Explicit Criteria during Utilization Reviewiew

Heritage, Boyd,Heritage, Boyd, KleinmanKleinman,, SociolSociol Health Illness 2001; 23:701Health Illness 2001; 23:701--2828
Subverting Criteria: Role of Precedent Decisions to Finance SurgSubverting Criteria: Role of Precedent Decisions to Finance Surgeryery

KeyhaniKeyhani,, KleinmanKleinman et al, Pediatrics 2008; 121:e24et al, Pediatrics 2008; 121:e24--e33e33
Characteristics of NY City Children who Received Tubes in 2002Characteristics of NY City Children who Received Tubes in 2002

KeyhaniKeyhani,, KleinmanKleinman et al, BMJ 2008; 337:a1607et al, BMJ 2008; 337:a1607
Overuse of Tympanostomy Tubes in NY Metropolitan AreaOveruse of Tympanostomy Tubes in NY Metropolitan Area

KeyhaniKeyhani && SiuSiu, Health Services Res 2008; 43:1923, Health Services Res 2008; 43:1923--3030
Underuse of Overuse ResearchUnderuse of Overuse Research

Who Benefits from Surgery for OM?Who Benefits from Surgery for OM?

Susceptible ChildSusceptible Child AtAt--Risk ChildRisk Child Suffering ChildSuffering Child

If none of the above and stable tympanic membraneIf none of the above and stable tympanic membrane Watchful WaitingWatchful Waiting

 Cleft palateCleft palate

 Craniofacial disorder orCraniofacial disorder or
syndrome (e.g., Down)syndrome (e.g., Down)

 Immune deficiencyImmune deficiency

 Australian aboriginalAustralian aboriginal

 Native AmericanNative American

 EskimoEskimo

Underlying anatomical, racial,
or genetic predisposition

 Permanent hearing lossPermanent hearing loss
unrelated to OMunrelated to OM

 Cognitive, speech, orCognitive, speech, or
language delaylanguage delay

 AutismAutism--spectrumspectrum
disorder or PDDdisorder or PDD

 Blindness or severeBlindness or severe
visual impairmentvisual impairment

Increased risk for develop-
mental delay or disorder

 Physical sufferingPhysical suffering

 Sleep disturbanceSleep disturbance

 Emotional distressEmotional distress

 Activity limitationsActivity limitations

 School problemsSchool problems

 Adverse effects ofAdverse effects of
treatmenttreatment

Poor quality of life or
functional health status

Rosenfeld RM,Rosenfeld RM, IntInt JJ PedPed Oto 2005; 69:1027Oto 2005; 69:1027--99

Recommended Surgery for Otitis MediaRecommended Surgery for Otitis Media

 Initial SurgeryInitial Surgery

–– Myringotomy and tympanostomy tube placementMyringotomy and tympanostomy tube placement

–– Adenoidectomy is withheld unless other indications existAdenoidectomy is withheld unless other indications exist

–– Myringotomy alone (with or without laser) is ineffectiveMyringotomy alone (with or without laser) is ineffective

 Repeat SurgeryRepeat Surgery

–– Adenoidectomy (ageAdenoidectomy (age  22--3y)3y) and myringotomyand myringotomy  tympanostomy tubetympanostomy tube

–– Adenoidectomy is performed irrespective of adenoid sizeAdenoidectomy is performed irrespective of adenoid size

–– Tubes alone are alternative, but chance of future surgery doubleTubes alone are alternative, but chance of future surgery doubless

 TonsillectomyTonsillectomy

–– Withheld unless other indications existWithheld unless other indications exist

EvidenceEvidence--Based OM. Hamilton: BC Decker, 1999Based OM. Hamilton: BC Decker, 1999

Based on evidence from methodologically sound randomized trialsBased on evidence from methodologically sound randomized trials

Differences in Left vs. RightDifferences in Left vs. Right
Eustachian Tube Function in ChildrenEustachian Tube Function in Children

 No significant left vs. right differences at the group levelNo significant left vs. right differences at the group level

 Individual LIndividual L--R opening pressures varied byR opening pressures varied by ––200 to 275200 to 275 daPadaPa
and closing pressures byand closing pressures by ––180 to 180180 to 180 daPadaPa

 Tubal function is more characteristic ofTubal function is more characteristic of
a given ear than a given childa given ear than a given child; beware; beware
of studies that compare earsof studies that compare ears

VanVan HeerbeekHeerbeek et al, IJPORL 2003et al, IJPORL 2003

Active and passive Eustachian tube function assessed in 148Active and passive Eustachian tube function assessed in 148
Dutch children aged 2Dutch children aged 2--9y (mean 5y) with bilateral patent tubes9y (mean 5y) with bilateral patent tubes

Int JInt J PediatrPediatr OtorhinolaryngolOtorhinolaryngol 2003; 67:8612003; 67:861--866866
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Preventing Purulent Tube OtorrheaPreventing Purulent Tube Otorrhea

Assessor-blinded study of 280 children receiving tubes randomized to control vs.
saline irrigation of middle ear vs. amox-sulbactam PO 5d vs. ofloxacin drops 5d

KocaturkKocaturk et al, Am Jet al, Am J OtolaryngolOtolaryngol 20052005

Am JAm J OtolaryngolOtolaryngol 2005; 26:1232005; 26:123--127127

P<.005 P<.005 P<.005

30%
33%

28%

Otorrhea 14d,
mucoid or serous

Otorrhea 14d,
mucoid only

Otorrhea 14d,
serous only

Control

18%18%16%

Irrigation

P=NS

0%

6%

16%
14% 14%

9%

Oral abx Topical abx

Laryngoscope 2004;114:490Laryngoscope 2004;114:490--44

How I Do ItHow I Do It ––Advantages of the TAdvantages of the T--tube fortube for
Short and LongShort and Long--Term Middle Ear VentilationTerm Middle Ear Ventilation

A t-tube “remains in place much longer than the average tube, thus allowing the
physician, rather than chance, to determine when the tube should be removed.”

Goode, Laryngoscope 1983Goode, Laryngoscope 1983

 Stenotic ear canalStenotic ear canal

 Atrophic or atelectatic tympanic membraneAtrophic or atelectatic tympanic membrane

 Premature extrusion ofPremature extrusion of ≥≥ 2 short2 short--term tubesterm tubes

 Older child needingOlder child needing ≥≥ 3 short3 short--term tubesterm tubes

 Controlled period of ventilationControlled period of ventilation

Indications for TIndications for T--tube (Rosenfeld)tube (Rosenfeld)

MucosalMucosal BiofilmsBiofilms on Adenoid Tissueon Adenoid Tissue
in Children with Chronic or Recurrent OMin Children with Chronic or Recurrent OM

Biofilms demonstrated on 54% of adenoids in 39 children

KaniaKania et al, Laryngoscope 2008; 118:128et al, Laryngoscope 2008; 118:128--3434

Association of Adenoid SurfaceAssociation of Adenoid Surface
Biofilm Formation and Chronic OMEBiofilm Formation and Chronic OME

 BiofilmsBiofilms were found inwere found in
all adenoid specimensall adenoid specimens

 Children receiving tubesChildren receiving tubes
for chronic OME hadfor chronic OME had
moremore biofilmsbiofilms (P<.001)(P<.001)

 No correlation of adenoidNo correlation of adenoid
size andsize and biofilmsbiofilms

Comparison of biofilm formation in 34 Turkish children aged 4-15y
having adenoidectomy alone or adenoidectomy with tubes

SaylamSaylam et al, Arch Oto HNS 2010et al, Arch Oto HNS 2010

ArchArch OtolaryngolOtolaryngol Head NeckHead Neck SurgSurg 2010;136:5502010;136:550--55

Coverage of adenoid surface by biofilms

41% 41%

18%

0% 0%

35%

53%

12%

Adenoid only Adenoid plus tubes

<25% 25-49% 50-75% >75%

Adenoidectomy for Otitis MediaAdenoidectomy for Otitis Media

 Adenoidectomy plus unilateral tube in 3 trialsAdenoidectomy plus unilateral tube in 3 trials reducedreduced
absolute risk of OMEabsolute risk of OME by 22% at 6m (95% CI 12by 22% at 6m (95% CI 12--32%)32%)
and 29% at 12m (95% CI 19and 29% at 12m (95% CI 19--39%)39%)

 Other studies showed aOther studies showed a small beneficial effect on OMEsmall beneficial effect on OME
resolutionresolution for adenoidectomyfor adenoidectomy

 Trials were too heterogeneous for metaTrials were too heterogeneous for meta--analysis and lossanalysis and loss
to followto follow--up varied from 0 to 63% at 2yup varied from 0 to 63% at 2y

 No benefitNo benefit of adenoidectomy foundof adenoidectomy found for AOMfor AOM

van denvan den AardwegAardweg et al, Cochrane 2010et al, Cochrane 2010

Systematic review of 14 randomized controlled trials ofSystematic review of 14 randomized controlled trials of
adenoidectomyadenoidectomy ±± tubes vs. nontubes vs. non--surgical management or tubes onlysurgical management or tubes only

Cochrane Database of Systematic Reviews, 2010Cochrane Database of Systematic Reviews, 2010
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 Maximize diagnostic accuracyMaximize diagnostic accuracy

 Educate families and modify risk factorsEducate families and modify risk factors

 Fit the punishment to the crime: identify subgroupsFit the punishment to the crime: identify subgroups

 Avoid unproved or potentially harmful therapiesAvoid unproved or potentially harmful therapies

 Promote appropriate use of systemic antibiotics & tubesPromote appropriate use of systemic antibiotics & tubes

 Improve the evidence base, especially for subgroupsImprove the evidence base, especially for subgroups

ClinicianClinician’’s Role in Managing Otitis Medias Role in Managing Otitis Media
The art of medicine lies in amusing the patientThe art of medicine lies in amusing the patient

while nature cures diseasewhile nature cures disease —— VoltaireVoltaire

*Rosenfeld RM: UBM.*Rosenfeld RM: UBM. OtolaryngolOtolaryngol Head NeckHead Neck SurgSurg 2003;128:52003;128:5--77

 Practice uncertaintyPractice uncertainty--based medicine (UBM)*based medicine (UBM)*
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