Evidence Table 1.  Key question 1:  Natural history of acute otitis media (in alphabetical order by first author)

Author

Year


Study Design

and Quality
Intervention
Time/Place

Inclusion/Exclusion

Criteria
Influencing Factors and Sample Size
Outcomes
Findings

Appelman

1991

Claessen

1994


Randomized 
double-blind placebo- controlled trial

Jadad's quality score1 (0-5): 
5 [1,1,1,1,1]

Number of components addressed in defining AOM2 (0-3): 1 [0,0,1]
Oral amoxicillin/

clavulanate, tid 
7 d vs. placebo
Time:  9/86-4/90

Place:  Netherlands, primary care setting

Inclusion:

1.Age: 6 mo-<12 yr

2.Recurrent AOM

3.Documented AOM within 4 wk-12 mo

Exclusion:

1.Antibiotic use past 
4 wk

2.Penicillin allergy

3.Serious concurrent disease requiring antibiotic


Age:
 22% <2 yr
 78% ≥2 yr

Otitis prone:
(prior episodes)
12% ≥3
28% 2
60% 1
0% 0

N=121
N1=67 drug
N2=54 placebo
Treatment failure or irregular course as defined by presence of otalgia or a body temperature of  ≥38oC or both 
after 3 d


Placebo Group:

Pain or fever after 
 3 days:

Overall:  10/54 (18%)

<2 yr         7/12 (58%)

≥2 yr         3/42  (7%)



Bollag
1991
Observational  cohort study, one main group and one followup group

Number of study design components satisfied3  (0-8): 
1 [0,0,1,0,0,0,0,0]

Number of components addressed in defining AOM2 (0-3): 1 [0,0,1]
Antibiotics vs. observation

Antibiotics if had history of purulent meningitis or concurrent focal bacterial infection, irregular course, or parental demand.
Time:  2/86-2/88 and          3/88-2/89

Place:  Switzerland, office-based setting

Inclusion:
1. Age: <16 yr (lower limit not specified)
2. AOM

Exclusion:
None listed


Age:
Mean=4.3 yr

Otitis prone: 
Not addressed

N=230 
N1=168 main group
N2=62 followup group

13 in Group 1 had antibiotics

6 in Group 2 had antibiotics
Hearing deficit at 2 wk, 2 mo, and mastoiditis or meningitis at 2 mo
Main Followup:

Hearing deficit 

2 wk 4/168 (2%) 
          1/62 (2%)

2 mo 0/168 (0%) 
          0/62  (0%)

Mastoiditis/meningitis*

2 mo 0/168 (0%) 
           0/62 (0%)

*only 4 in Group 1 and 1 in Group 2 were followed more than 2 wk.


Evidence Table 1. Key question 1:  Natural history of acute otitis media (in alphabetical order by first author) (continued)
Author

Year


Study Design

And Quality
Intervention
Time/Place

Inclusion/Exclusion

Criteria
Influencing Factors and Sample Size
Outcomes
Findings

Burke
1991


Randomized double-blind placebo controlled trial

Jadad’s quality score1 (0-5): 4
[1,1,0,1,1]

Number of components addressed in defining AOM2
(0-3): 1 [0,0,1]
Amoxycillin 125 mg tid 7d vs. matching controls

Both groups dispensed with 100 ml paracetamol 
120 mg/5ml
Time: 10/86-4/87, 10/87-4/88, 10/88-4/89

Place: 48 general practitioners from 17 practices in Southampton, Bristol, and Portsmouth

Inclusion:
1. Age: 3-<10 yr
2. Acute earache
3. At least one abnormal eardrum

Exclusion:

1. Antibiotic tx prior 2 wk
2. Serious chronic disorder
3. AOM prior 2 wks
4.Strong indication of antibiotics (bulging eardrum, perforation, pus, grommets)
5.Penicillin allergy
Age: 

All >2 yr

Otitis prone:
(prior episodes) 
47% >2 
53% 0-2

N1=114 drug
N2=118 placebo
Pain at <48 hr
14-21 d

Otorrhea at same time points

GI symptoms at same time points

Clinical signs at 
1 wk

Limited TM mobility at 1-3 mo

Complications 
14 d-1 yr

Adverse effects at time points as for pain

Others
Placebo Group:
Presence of pain  
Day 0     102/118  (86%)
Day 2       56/117  (48%)
Days 5-7  29/114  (25%)                 

Presence of fever 
Day 2      19/93     (20%)
Days 5-7   8/70     (11%)                  
Treatment failure at 1 wk
Total      32/236   (14%)
3-9 yr     17/118   (14%)
3-5 yr     10/66     (15%)
6-9 yr       7/52     (13%)
0-2 prior AOM 
                  6/55   (11%)
>2 prior AOM  
                  7/48   (15%)
Worse otoscopy day 8
              26/110   (24%)
Otorrhea day 8
              22/118   (19%)

Effusion 
1 mo     41/116    (35%)
3 mo     31/111    (28%)
Referred to ENT 
3 mo-1 yr   9/111 (8%) 
Mean duration (n=113) Pain       3.34
Crying    1.44 

Mean recurrence rate 

per 100 person/yr (n=111):  0.63          

Evidence Table 1.  Key question 1:  Natural history of acute otitis media (in alphabetical order by first author) (continued)
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Study Design

And Quality
Intervention
Time/Place

Inclusion/Exclusion
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Influencing Factors and Sample Size
Outcomes
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Froom

1990


Prospective observational study based on questionnaires filled out by general practitioners

Number of study design components satisfied3  (0-8): 4 [1,0,1,0,0,1,0,1]

Number of components addressed in defining AOM2 (0-3): 0 [0,0,0]
Antibiotics vs. no antibiotics
Time:  Not specified

Place:  International network of primary care general practice physicians from nine countries (Australia, Belgium, Canada, Great Britain, Israel, Netherlands, New Zealand, Switzerland, and U.S.)

Inclusion:
1. Age: Not specified
2. New episode of AOM
3. Physician enrolled 10 or more patients

Exclusion:
1. Canadian followup 
data not available
2. Referral to another physician at initial visit
Age:
9%  0-12 mo 
16% 13-30 mo
74% ≥30 mo 

Otitis prone: 
Not addressed

N=419 with no antibiotics

N=2,563 with antibiotics
Presence of pain at 2 mo

Presence of otorrhea at 2 mo

Presence of hearing deficit at 2 mo

Assessment of recovery (yes, no, uncertain) including pain, ear draining, hearing problem, others
No antibiotic group (n=419):

Failed recovery at
 2 mo

Total      40/419 (9.5%)
0-12 mo    5/39  (12.8%)
13-30 mo  7/69  (10.1%)
31+ mo  28/311 (9.0%)

Evidence Table 1.  Key question 1: Natural history of acute otitis media (in alphabetical order by first author) (continued)
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Study Design
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Time/Place

Inclusion/Exclusion

Criteria
Influencing Factors and Sample Size
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Halsted 
1967, 1968


Randomized double-blind placebo- controlled trial

Jadad’s quality score1 (0-5):       5 [1,1,1,1,1]

Number of components addressed in defining AOM2 (0-3): 1 [1,0,0]


Group 1: 
Ampicillin 
100 mg/kg/d, qid 10 days 

Group 2: 
Penicillin G 50,000 units/kg/ and sulfisoxazole 150 gm/kg/day qid 10  

Group 3: 
Placebo

(Study 1: Groups 1 vs. 3; Study 2: Groups 2 vs. 3) 
Time:  7/65-3/66
Place: Outpatient department of Cleveland Metropolitan General Hospital

Inclusion:
1. Age: 2-66 mo
2. AOM

Exclusion:
1. Antibiotics during prior    2 wks in study 1, 10  in Study 2.
3. Any complications requiring antibiotics
4. Allergic to antibiotics
5. Ruptured TM
(Study 2)
Age:
75% <2 yr 
25% ≥2 yr

Otitis prone:
Not addressed

N1=30 ampicillin
N2=32 penicillin
N3=27 placebo


Fever at 24 hr and 24-72 hr

Recurrence of AOM 14 d-3 mo and up to 1 yr

Improvement/failure at 14-72 hr and 14-18 based on  symptomatology and appearance of TM
Placebo Group:
Failure rate 
 24-72 hr     7/27   (26%)

Positive culture  
                   6/19   (32%)

Negative culture
                    1/ 8   (12%)  14-18 d       0/21   (0%)

Recurrence rate at 1 yr (estimated) 
                 11/27   (41%)   



Howie 
1972


Randomized placebo- controlled trial 

Jadad’s quality score1  (0-5): 
1 [1,0,0,0,0]

Number of components addressed in defining AOM2 (0-3): 1 [1,0,0]


Group 1:  Placebo

Group 2: Triple sulfonamide

Group 3:
Erythromycin estolate

Group 4: Ampicillin

Group 5:
Erythromycin estolate-triple sulfonamide
Time:  12/68-7/70

Place: Private practice of authors in Alabama

Inclusion:
1. Age: ≤2.5 yr (lower limit not specified) 
2. AOM

Exclusion:
1. Authors felt parents would not accept diagnostic aspiration
2. Patient condition required antibiotic
Age:  All ≤2.5 yr

Otitis prone:
Not addressed

N1=116 placebo
N2=23 triple sulfonamide
N3=25 erythromycin estolate
N4=36 ampicillin
N5=80 erythromycin estolate-triple sulfonamide
Otorrhea at 
2-7 d

Presence of exudate while on medication at 
2-7 d

Bacteriologic findings of exudate when present at 
2-7 d

      
Placebo Group:

Outcome at 2-7 d

Febrile      0/116     (0%)


Exudate  92/116   (79%) present
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Kaleida 
1991


Randomized double-blind controlled trial

Jadad’s quality score1 (0-5): 
2 [1,1,0,0,0]

Number of components addressed in defining AOM2 (0-3): 1 [1,0,0]
For nonsevere AOM:  amoxicillin alone vs. placebo

For severe AOM: 
amoxicillin vs. myringotomy vs. amoxicillin combined with myringotomy
Time:  5/81-8/85

Place: Pittsburgh, private and academic setting

Inclusion:
1, Age: 7 mo-12 yr
2. Non-severe AOM at onset (otalgia score=12 & fever)
3. >15 days after TX of previous AOM

Exclusion:

1. Recent antibiotic
2. TM perforation
3. Asthma
4. Sinusitis
5. Other complications or confounding factors
Age:
50% <2 yr 
50% ≥ 2 yr
Otitis prone:
21% ≥ 3 prior episodes
41% 1-2 prior episodes
38% no prior episode
Nonsevere
N1=263 amoxicillin
N2=273 placebo

Severe
N3=252 amoxicillin
N4=198 amoxicillin 
and myringotomy
N5=86 placebo and myringotomy (>2 yr only)
Short-term:
1. InitialTXfailure at 24-48 hr
2. Effusion at 2 wk
3. Effusion at 6 wk
4. Recurrence at 
2-6 wk

Long-term: 
1. Average % with effusion
2. % developed ultimate TX failure
3. Average rate of recurrence of AOM

Ultimate TX failure defined as any of the following conditions: 
1. 180 d of effusions in same ear  cumulatively
2. 4+ episodes of severe OM
3. Protocol-defined indication for a 4th tympanocentesis or myringotomy within 6 mo, or 5th in 1 yr
4. Suppurative complication, cholesteatoma, or an allergic reaction to penicillin
For nonsevere AOM

  Placebo Group:

Initial TX failure
<2 yr      25/254    (9.8%)
≥ 2 yr        13/238   (5.5%)

Effusion at 2wk 
<2 yr    143/209    (68%) ≥2 yr     112/199    (56%)
Effusion at 6wk
<2 yr      99/175    (57%)
≥2 yr      70/153     (46%)
Recurrence at 2-6wk
<2 yr        73/232     (31%)
≥׀×ď2 yr      50/214     (23%)  

Average% with  effusion 
<2 yr        50% (n=102)
≥2 yr      39% (n=109)

% ultimately failed  
<2 yr          30/82     (37%)
≥2 yr        16/88     (18%)

Average recurrent rate/yr
<2 yr       3.1 (n=102)
≥2 yr      1.5  (n=109)  
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Laxdal 
1970


Randomized controlled trial

Jadad’s quality score1 (0-5): 
2 [1,0,0,1,0]

Number of components addressed in defining AOM2 (0-3): 0 [0,0,0]


Ampicillin vs. penicillin vs. symptomatic TX
Time: 1/66-9/68

Place: Saskatchewan, Canada; private practice setting

Inclusion:
1. Age: 15 yr (lower limit not specified) 
2. AOM

Exclusion: 
1. Predominantly respiratory symptoms 
2. Allergy a significant factor 
3. Rupture of eardrum
Age: 
49% <3 yr
51% ≥3 yr

Otitis prone: 
Not addressed

N=142 total
N1=48 placebo
N2=45 penicillin
N3=49 ampicillin
TX failure and middle-ear inflammation disappearance 
by 7 d

Failure defined as either deterioration or no improvement observed by 7 d
Symptomatic Group:

Failure rate 
<15 yr        18/48      (38%)
Failure rate by age 
(no denominator given)
0-3 yr           46%
3-6 yr           38%
6-9 yr           25%
9-14 yr           0%
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Mygind 
1981


Randomized double-blinded, placebo-controlled trial 

Jadad’s quality score1 (0-5): 
3 [1,1,1,0,0]

Number of components addressed in defining AOM2 (0-3):  2 [0,1,1]


Peroral penicillin V vs. (55 mg/kg/d in   7 d) vs. placebo
Time: 11/77-4/78

Place:  Copenhagen, Denmark; house visits by general practitioners

Inclusion: 
1. Age:  1-10 yr
2. AOM
3. Earache for 1-24 hr

Exclusion:  
1. On other TX 
2. Secretion in external ear
3. Antibiotic within 1 mo
4. Suspected chronic OM
5. Treated for secretory OM within yr
6. Concurrent disease
7. Suspected penicillin allergy


Age:  Mean=3.9 yr

Otitis prone: 
Not addressed

N=149 total 
N1=72 penicillin 
N2=77 placebo
Tympanometry at      1 wk, 1 mo, and 3 mo

Nasopharynx culture at 7d, 1 mo

Symptom scores for earache, fever, and common cold 

Otoscopy for redness and retraction at 
1 mo, 3 mo 
Placebo group:

Contralateral OM at 1 wk 
               6/42     (14%)   
Parancentesis at 2-3 d 
               8/65     (12%)   

Perforated TM (?time) 
              12/42    (29%)   

Average days otorrhea 
              2.7 (n=56)     

Otorrhea>5 d at 1 mo(?) 
                1/56    (1.8%)     

Abnormal TM (no Ns) 
    1 wk        77%   
    1 mo        58% 
    3 mo        51%     

Flat curve 
    1 wk         50%
    1 mo        32%
    3 mo        24%  

Presence of H Influenzae* 
    PreTx      30%   23/77
    2-3 d        32%    1/65   
    1 wk         33%    4/42 
    1 mo        34%  19/56    

Presence of H streptococci*
    PreTx      14%   11/77
    2-3 d       14%     9/65 
    1 wk        12%     5/42
    1 mo         7%     4/56     
Presence of Pneumococci* 
    PreTx      19%   15/77
    2-3 d        22%    14/65 
    1 wk        19%     8/42 
    1 mo          4%     2/56 

* from nasopharyngeal cultures
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Ostfeld
1988


Prospective comparative cohorts

Number of study design components satisfied3  (0-8): 2 1,0,1,0,0,0,0,0]

Number of components addressed in defining AOM2 (0-3): 1[1,0,0] 
Group 1: 
Without primary systemic adminstration
Group 2: 
antibiotics
Time:  3/81 – 2/83

Place:  Not specified

Inclusion:
1. Infants and children-age limits not specified 
2. AOM
Exclusion: 
1. Otorrhea 
2. External otitis
3. PE tubes 
4. Lack of effusion on tympanocentesis 
5. Chronic OM
Age:
90% ≤2 yr 
10% >2 yr

Otitis prone: 
Not addressed

N=693 total 
N1=397 
N2=296


Prevalence of acute recurrent episodes, otorrhea, chronic MEE, tympanostomy tube insertion, acute mastoiditis, and otogenic meningitis at 2 yr
No antibiotic group:
Recurrent AOM       33%
Otorrhea                  14%
Chronic MEE           42%
Tube                          5%
Mastoiditis                 2%
Meningitis                  0%

(No denominators given)

Thalin
1986


Randomized double-blind trial

Jadad’s quality score1 (0-5): 
4 [1,1,0,1,1]

Number of components addressed in defining AOM2 (0-3): 0 [0,0,0]


Penicillin V  vs. placebo
Time:  7/84- 6/85

Place:  Halstad,Sweden;
ENT department or referred by general practitioners

Inclusion:
1. Age:  2-15 yr
2. Purulent AOM

Exclusion: 
1. Allergic to antibiotics 
2. AOM last 30 d
3. Chronic diseases
4. Ventilation tubes
5. Antibiotics within 30 d 
6. Sensorineural hearing loss
7. Concomitant infection needing antibiotic treatment
Age: 100% ≥2 yr

Otitis prone: 
27% suffered from AOM more than 10 times; 23% no prior AOM episode

N=293 subjects, 317 episodes
N1=159 penicillin V 
N2=158 placebo
Parental report card first 10 d:  Otomicroscopy on 
d 3-4, d 8-10, and 
d 30 and/or tympanogram 

2 mo after d 30 if had serous OM at 
d 30

Failure defined as  remaining nonnegligible symptoms (pain, fever, etc.) or insufficient resolution of infectious signs during the medical Tx period of 7 d

Relapse defined as  recurrence of AOM after the end of medical Tx and before d 30
Placebo Group:
Failure d 7   
                 12/158   ( 8%)
Relapse d 30 
                   7/158   ( 4%)
Rash           1/158   ( 1%)
Serious Complications  
                  0 /158    (0%)

Denominator for failure or relapse is implied in text

At d 2 and 3, more children in placebo group with earache and/or discharge than in penicillin group, but at end of therapy no difference. 
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Tilyard
1997


Retrospective cohort

Number of study design components satisfied3  
(0-8):  3 [1,0,1,0,0,1,0,0]

Number of components addressed in defining AOM2 (0-3): 0 [0,0,0]
Antibiotic vs. no antibiotic therapy
Time:  7/93-6/94

Place: New Zealand, 
20 general practices

Inclusion: 
1. Age: <=15 yr (lower limit not specified)
2. Consulting cases for OM

Exclusion:  None


Age:
35% <2 yr
65% ≥2 yr

Otitis prone:
Not addressed.

Episodes of AOM:
N= 2,367 total 
<2         827
 ?          799 
 ?          466 
>15       275

 
Success/failure rate of antibiotic and nonantibiotic therapy for OM at 1 mo
Failure rate (episodes) without antibiotic treatment at 1 mo:
<2 yr          4/29    (17%) 
2-5 yr         4/22    (18%)
6-15 yr       0/12    (0%)
>15 yr        0/11    (0%)

Total          8/74    (11%)

Townsend
1964


Prospective comparative cohorts study

Number of study design components* satisfied3 
(0-8): 2[0,0,0,0,0,1,0,1]

Number of components addressed in defining AOM2 (0-3): 1[0,0,1]
Group 1: Symptomatic
Group 2: Symptomatic plus antimicrobial agents

Group 3: Symptomatic plus myringotomy

Group 4:
Symptomatic plus antimicrobial plus myringotomy
Time:  11/60-5/62

Place:   Rochester, NY

Inclusion: 
1. Age:  children, age not specified 
2. OM
3. Myringitis without OM
Exclusion: None noted
Age:  Not specified

Otitis prone:

Not addressed

N=292 total 
N1=189 
N2=86 
N3=2 
N4=15
Complications at unspecified time points.  “All patients were urged to appear for a followup visit.”

Complication defined as purulent progression of disease after treatment begun; serous OM
Unspecified endpoint 
(1 yr?)

Complication rate*:
Group 1     11/189 (6%)
Group 2     15/86   (17%)
Group 3       0/2     (0%)
Group 4       7/15   (47%)

*Denominators are highly questionable due to attrition.

Evidence Table 1.  Key question 1: Natural history of acute otitis media (in alphabetical order by first author) (continued)

Author

Year


Study Design

And Quality
Intervention
Time/Place

Inclusion/Exclusion

Criteria
Influencing Factors and Sample Size
Outcomes
Findings

van  Buchem
1981


Randomized double-blind trial 

Jadad’s quality score1 (0-5): 
4 [1,1,1,0,1]

Number of components addressed in defining AOM2 (0-3):  0 [0,0,0]
Placebo vs. myringotomy vs. amoxicillin vs. amoxicillin plus myringotomy 


Time:  1/79-5/79 and           10/80-3/81; Monday-Thursday, 8a.m.-5p.m.

Place:  Tilburg, Netherlands; 12 general practitioners

Inclusion: 
1. Age:  2-12 yr
2. AOM

Exclusion: 
1. Antibiotic within 14 d 
2. Chronic OM 
3. Allergic to antibiotic 
4. Disagreement about diagnosis among researchers
Age:  All >2 yr

Otitis prone:  Not addressed

N=171 children; 
(239 ears) 
N1=40 no TX 
N2=36 myringotomy
N3=47 amoxicillin N4=48 myringotomy + amoxicillin
Physician recording of TM as being normal or diffusely red, bulging, or perforated at 24 hr, 7 d,14 d, and 6 mo.  

Mother reporting severity of pain at 24 hr, 7 d, 14 d and 6 m 

Recurrence in 2 wk 
Placebo group:

Presence of pain (pts) 
Pre Tx        98%  (39/40)
>24 hr        28%  (11/40)
>7 d            10%  (4/38)

Abnormal otoscopy (ear) Pre Tx        00%  (58/58)
>7 d            49%  (26/54) 
>14 d          28%  (16/58)

Discharge  (ears)   
>24 hrs      15%  (9/58) >7 d             5%  (3/58)

Relapse  (ears)
At 6 mo      13%  (10/75) 

van Buchem 1985
Prospective cohort study

Number of study design components satisfied3 (0-8): 
4 [1,0,1,1,1,0,0,0]

Number of components addressed in defining AOM2 (0-3): 0 [0,0,0]
Three month cohort suffering from AOM with nose drops and analgesics alone
Time:  2/82-4/82

Place: Tilburg, Netherlands, 45 general practitioners in the area

Inclusion:
1. Age:  2-12 yr
2. AOM

Exclusion: 
1. Concurrent infection requiring antibiotics
Age:  100% 2-12 yr
Otitis prone: Not addressed

N=490
Cured rate percent with severe course, percent with discharge after 14 d, and percent with mastoiditis


No antibiotic group:

Given antibiotics

                5.1%   (25/490)

Severe course

                2.7%   (12/490)

Discharge after 14 days

                1.5%   (7/490)

Mastoiditis*

               0.0%   (0/490)

*2 mastoiditis were observed in a 17-month study.  Using extrapolation, a 0.04% rate was estimated (2/4,860)

1 Jadad score components:  randomization mentioned; double-blind mentioned; dropouts described; randomization appropriate; double-blinding appropriate.

2 AOM definition components:  middle ear effusion; rapid onset; acute inflammation.

3 Eight components to evaluate quality of cohort studies:  clear definition of cohort; early inception point; clear pathway of patient entry; complete followup achieved; description of dropouts; use objective outcome criteria; “blind” outcome assessment; adjust for extraneous factors.

AOM=acute otitis media; ENT=ear, nose, and throat; GI=gastrointestinal; MEE=middle ear effusion; OM=otitis media; PE=pressure equalization; QID=four times a day; TID=three times a day; TM=tympanic membrane; Tx=treatment
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