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Introduction/Disclaimer:  Diagnosis and treatment of otitis media is about as bread-and butter pediatrics as you can get. This handout is not meant to cover the whole topic of otitis media, just some practical tips. TN put together most of the text; AM did the flowsheet and tables.  Statements, drugs, doses, etc. here represent our current opinions; use your judgment about whether they apply to your patients and double-check drug doses.  Some of this handout relates specifically to the children's health center at San Francisco General Hospital.
I. Examination tips to get a look at the TM
A. HOLDING:

1. Cooperative child, no wax:  if the child is at least semi-cooperative or young (less than about 1 year) you can try the parent's lap.  To look at the right ear, have the patient sit on the parent's right thigh, with legs between parent's legs and left ear against parent's chest.  The child's left arm goes around the parent's chest and the parent holds the right arm with one hand and immobilizes the head with the other.  For the left ear, the position is a mirror image.
2. Uncooperative child or wax removal: this is best done supine on the examining table.  (This is definitely the case if you are using a rigid curette.  For Calgi-Swabs the parent's lap may be OK.)  If the child flails his legs around you will not be able to see, therefore the best position is for the parent to place his or her axilla ("axila" in Spanish) over the child's two thighs just above the knee.  She can then hold the hands down with her hands.  You may be able to immobilize the head with the hand that holds the otoscope and use the other hand to pull up on the pinna.  But you also may need another pair of hands to help immobilize the head, especially if you are going to try to remove wax.  Ask the nurses (politely) to help you.
3. Uncooperative and too big to restrain:  rethink whether you really need to see the TMs.  It usually is not worth it.  If you really need to do it, get help.
B. USING THE OTOSCOPE:  First, make sure the light is turned all the way on.  There's a brightness control at the top of the handle.  Second, use the biggest speculum you can.  The 2.5 mm specula are for newborns or for looking around wax.  For infants about 3 months old or more the 4 mm specula are appropriate. Other sizes are currently (5/7/09) in the center drawer in the doctors' room.  These are re-usable and expensive; please do not lose or discard them.  Hold the otoscope as you would a pen, with the head distally.  This allows you to rest your hand on the child's head, which is reassuring and prevents gouging the canal with the speculum if the child moves her head suddenly.
C. EAR WAX: Ear wax makes our life hard.  It can take a long time to try to remove it, and the process sometimes feels unrewarding.  I have no magic solutions, but here are some thoughts.
1. First, do you really need to see the TM?  I do not want to encourage laziness or sloppiness or faking it, but the fact is that removal of cerumen costs time and may present risks, and is sometimes unpleasant for all involved.  So any time there is a lot of wax, make a decision about whether it is worth removing.  This is a decision in which you can involve parents and your consultant as well.  I much prefer we discuss ear wax and what to do about it ahead of time to consulting on a patient with an ear canal full of blood and an angry parent.  Involving your consultant also gives you another pair of hands and an opportunity to observe or be observed removing or attempting to remove wax.
2. At an urgent care visit, the need for ear wax removal depends on the risk of AOM.  This risk is a function of both the prior probability of AOM and its potential severity.  So the younger the child, the higher the fever, the greater the discomfort or ear pain, the greater the need to see the TM.  (Note it's worth a try in very young (< 2 month old) infants, but I admit it's sometimes hard to evaluate the TM even if you can see it, and it seldom changes management, since I'm generally uncomfortable attributing a fever to AOM in this age group.)
3. At a well child visit, you are more concerned about Otitis Media with Effusion (OME; also sometimes called "serous otitis media"), since it is associated with hearing loss, which if prolonged can delay language development.  So kids in whom you should consider removing ear wax at a well child visit are those with a history of OM, those at high risk (e.g., because of cleft palate, parental smoking, allergies) and those with bilateral disease. 
4. Dry wax: Ear wax comes in two phenotypes: wet and dry.  The dry, flaky phenotype is recessive and common in Asia.  (Interestingly, it is also associated with diminished body odor and lower breast cancer risk.
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  Dry wax is hard to remove with a curette or Calgi-swab.  It can often be turned into a single sticky glop that can then be removed with a curette by adding a few drops of docusate sodium (Colace®).  Have the child lie with the waxy ear up and use a 1 ml syringe to direct 2-3 drops of docusate toward the wax.  Leave it there at least 5 minutes before attempting to look again.  If you put it too much docusate you will need to rinse out the ear – it reflects back your otoscope light and is hard to see through.  
5. Wet wax or dry wax post docusate: I prefer a curette (the clear plastic ones) to a Calgi-swab because its rigidity allows you to feel what you are doing.  On the other hand, there is a greater potential for damage.  Look to see where the wax is (e.g., at 8:00), move the curette along the opposite part of the canal, come back toward the wax and withdraw.  Do this going a little deeper each time.  If you still can't get it or the canal is completely blocked, your may need to go to irrigation.  
6. There is some evidence that putting some drops in before irrigating may help, and that docusate may be superior to Ceruminex ® (triethanolamine polypeptide) for this
 ADDIN EN.CITE 
(2)
 but results are not consistent 
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.  In any case, docusate is a tiny fraction of the cost and probably at least as good and it is what we have in the clinic.

7. Irrigation:  Get some towels and a basin, remove the child's shirt, and use warm water and a 60 ml syringe with a Butterfly or 18 g Angiocath
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 cut off about 1.5 cm from the hub.  Direct the water along the posterior-superior canal.  This process leads to success after 2 tries about 60-90% of the time. 
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  Circle and/or remind the attending to mark the CPT code on the billing sheet for "Ear lavage."
II. Evaluation of the tympanic membrane:  Pull the pinna back in the posterior superior direction and try to find the TM.  If you are having trouble, try pointing more towards the forehead: the TM is anterior and superior, not straight in.  Sometimes it's hard to tell if you are looking at the TM.  It helps to find the short process of the maleus, which is the last thing to go with acute otitis media (AOM).  Once you get a look at the TM, what are you looking for?  The folks at Children's Hospital of Pittsburg have a great online teaching series about this.  (Go to: http://pedsed.pitt.edu/ or Google "PedsEd."  You need to register, but then it is free.)  The PedsEd folks suggest the mnemonic COMPT: Color, Other, Mobility, Position and Translucency.  
A. COLOR:  Definite redness suggests AOM.  A bit of injection (prominence of the blood vessels, common over the maleus) is nonspecific, and can be caused by crying or instrumentation.  AOM often makes the TM white or yellow; while amber color strongly suggests OME.  I'm not sure about inter-rater reliability of these color classifications, but I got better on the PedsEd website with practice.
B. OTHER:  findings that may or may not be present, such as bullae, cobblestoning, air-fluid levels, and scarring.  The first two strongly suggest AOM.  Fluid levels just mean there is an effusion; it may or may not be infected.
C. MOBILITY:  This requires insufflation, which in turn requires an appropriately sized speculum (see above) and insuffllator bulb.  Unlike the videos at PedsEd, I prefer rapid low amplitude changes in pressure.  You can use an insufflator bulb or clear plastic tubing I provide that you have to personalize and jam into the hole on the otoscope. When checking for mobility, note whether there is movement to positive or negative pressure and whether it is normal, diminished or absent.  
D. POSITION:  Is the drum retracted, normal, full or bulging?  This is a key predictor of AOM: usually the TM will be full or bulging.  Bulging starts in the posterior superior quadrant; if it is severe it bulges all the way around, with the umbo (central end of the maleus) more restricted from bulging, giving a donut shape.  On the other hand, a clue that the drum is retracted is that the maleus will be foreshortened and more horizontal – i.e. coming down from 2:00 rather than 1:00 for a right TM.
E. TRANSLUCENCY: The TM is normally translucent – you can partly see through it.  With AOM it typically becomes at least partly opaque, obscuring the bony landmarks.   

III. Diagnosis of AOM
A. The AAP/AAFP guideline(4) lists 3 criteria for the diagnosis: 1) Acute signs and symptoms; 2) Middle ear effusion and 3) Signs and symptoms of middle ear inflammation, i.e., distinct redness of the TM or ear pain.
B. Middle ear effusion is indicated by: (1) Bulging of the TM; (2) Limited or absent mobility of the TM; (3) Air fluid level(s) behind the TM or (4) Otorrhea

C. A key element of the diagnosis is that it is not solely an otoscopic diagnosis: the history of acute onset and ear pain are important components.  A large part of the reason to diagnose AOM relates to the decision to treat with antibiotics, which will often be based on the severity of symptoms..  A major advance of the 2004 AAP/AAFP is the acknowledgement of uncertainty in the diagnosis.  (See treatment algorithm.)
D. AOM is distinct from Otitis Media with Effusion (OME; formerly called secretory or serous otitis media), in which there is a middle ear effusion without acute inflammation. 
IV.  Treatment (See Dr. Marmor's outstanding flowsheet at the end of this handout, based on the AAP Guideline)
A. ANALGESICS should be prescribed to anyone with significant pain.  Ibuprofen (10 mg/kg) works better than acetaminophen (15 mg/kg) for most causes of pediatric pain; it looked better in one study of otitis.
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B. TOPICAL ANALGESIC DROPS.  A recent Cochrane review(6) concluded evidence was insufficient to evaluate efficacy.  The preparation most commonly used in the US   (Anitpyrene/benzocaine drops, formerly marketed as Auralgan.®) There is new, shamefully expensive preparation of Auralgan®  that also includes acetic acid and polycosanol (a mixture of alcohols derived from the waxy coating of sugar cane and also marketed to lower cholesterol levels) that is has not been studied for OM. This new preparation costs $210 for 14 ml, $168 for the generic version (per San Carlos Walgreens pharmacist 6/9/09), compared with a generic version of the old preparation, which is about $7. There is only 1 study that suggests any benefit of Auralgan, and that study included only children 5-18 years and achieved only borderline statistical significance for 1 of 3 time periods by 1 of 2 methods of analysis.(7)  In any case, the effect size was trivial compared with that of acetaminophen 15 mg/kg, which also was given in that study.  Some people swear by these drops; I'm going to be a naughty EBM doc and share that both my kids both hated them.  In any case, the relevant comparison for me would be with ibuprofen, not placebo, since ibuprofen is better studied and cheaper.

C. ANTIBIOTICS are indicated when the risk of otitis is high, as discussed above, and/or the symptom burden is high.  In terms of cost-efficacy, a key consideration is whether parents are missing work and will be able to return sooner with more rapid resolution of the illness.
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D. Because most episodes of OM resolve without antibiotics, and antibiotics fail in others, the number needed to treat with antibiotics for each one that benefits is 7-20.(4) Therefore, a Safety Net Antibiotic Prescription ("SNAP")
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, also known as a WASP (Wait and See Prescription)(10) is an attractive alternative to antibiotics.  A SNAP is reasonable for kids > 6 months old whose symptom burden is not too high, if there is uncertainty about the diagnosis, or if there is some suggestion that the child may already getting better, either because pain is diminishing and/or the drum is retracted rather than bulging.  (A retracted TM is more consistent with OME, which is what AOM often turns into as it resolves.)  To do a SNAP at SFGH for an acute visit (e.g., the evening of 6/9/09) just use the LCR to fax the prescription and write something in the additional direction field like: "to be filled if ear ache worsens or is not better by 612/09.  Expires 6/13/09."  Walgreens does not fill these prescriptions until the patient arrives, so this does not lead to wasted medication, at least not there. From the parent's point of view, the huge advantage of the SNAP is that they don't need to make another visit or reach someone on the phone if they decide the child is worse and they want antibiotics.  SNAPs reduce antibiotic use by about 2/3 and are associated with high patient satisfaction.
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E. INITIAL ANTIBIOTIC TREATMENT FOR UNCOMPLICATED AOM:  Amoxicillin is cheap, tastes good, and has few side effects.  High-dose (80-90 mg/kg/d, maximum 3 g/d) amoxicillin is recommended by the experts, based on in vitro susceptibility patterns of recent pneumococcal isolates, many of which are penicillin tolerant.  This is reasonable, but a retrospective cohort study (by former SFGH Chief Resident Colin Sox et al.!) failed to find any difference in failure or relapse rates between regular and high dose amoxicillin.
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  Here's a shortcut: prescribe 5 ml of amoxicillin 250 mg/5ml p.o. q 12 hr for each 6 kg of body weight of the patient.  (This gives 83 mg/kg/d.) Avoid the 400 mg/5 ml preparation as it may not be covered.
F. TREATMENT FAILURES OR CO-EXISTING CONJUNCTIVITIS:  If amoxicillin failed it could be because the OM is caused by beta-lactamase producing Hemophilus influenzae.  (Non-typable) H flu is also the most likely pathogen when purulent conjunctivitis accompanies AOM.


(12-14) ADDIN EN.CITE   Therefore, amoxicillin/clavulanate (Augmentin) is recommended in these cases. Note that both the AAP guideline(4) and UpToDate(15) recommend the ratio of amoxicillin to clavulanate of 14:1.  This is found in the Augmentin ES preparation, which has 600 mg amoxicillin and 42.9 mg clavulanate per 5 ml.  The other preparations have more clavulanate, which at these high doses tends to cause diarrhea. The shortcut for Augmentin ES is 5 ml p.o.q12 h for each 13.3 kg.
G. PENICILLIN ALLERGY:  First, if the parent tells you the child is "allergic" to amoxicillin, find out what happened.  It could be diarrhea or a rash with onset after the 3rd day.  These are not contraindications to using amoxicillin again, except that if the parents feel strongly and the child really needs antibiotics, it is easier to switch to something else – a cephalosporin like cefdinir is fine (125 mg/5 ml; 14 mg/kg/d = 5 ml q 12 h for each 18 kg).   For Type 1 allergic reactions (IgE-mediated: urticaria, angioedema, bronchospasm or anaphylaxis), it's best to avoid either penicillins or cephalosporins.  Azithromycin (10/5/5/5/5 mg/kg/d; for the 100 mg/5ml preparation this is 5 ml p.o. daily day for each 20 kg with a double dose on day 1)), trimethoprim-sulfamethoxazole (40/200/5ml: 5 ml p.o. BID for each 8 kg) or erythromycin-sulfisoxazole (200/600/5ml: 5 ml p.o. q 8 hr for each 12 kg)  are alternatives. 

V. Follow-up: With or without treatment, AOM should be improved within 48 to 72 hours. If it is not, it is worth either starting or switching antibiotics.  Unless the child is worse or there is a concern about something else going on, this addition or change of a prescription does not require a clinic visit.  You can just fax the prescription to the pharmacy.   
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Table I: Recommended Antimicrobial Agents for Children with Otitis Media

Modified from: American Academy of Pediatrics and American Academy of Family Physicians Clinical Practice Guideline: Diagnosis and Management of Otitis Media. Pediatrics May 2004; 113 (5)

	Clinical Severity
	Initial management with antibiotics, if indicated
	Treatment failure after 48-72 hours of initial management

	
	
	Initial Observation
	Initial Antibiotics

	Temp ≥ 39  and/or severe otalgia for≥3 days?
	Recommended
	PCN-allergic**
	Recommended
	PCN-allergic**
	Recommended
	PCN-allergic**

	No
	A

amoxicillin:
80-90mg/kg/day

÷ bid X 10 days
	Non-Type I: cefdinir, cefurox, cefpodox


	C 

amoxicillin 80-90mg/kg/day

÷ bid X 10 days
	Non-Type I: cefdinir, cefurox, cefpodox


	E

Amox/clavulanate x 10 days

ceftriaxone if failed amox/clav
	Non-Type I:  cefdinir, cefurox, cefpodox, 

IM ceftriaxone (50mg/kg/day X3 doses)

	
	
	Type I: erythro/sulfisox 

(50mg/kg/d ÷ tid or qid X 10 days)
	
	Type I: erythro/sulfisox*
	
	Type I: 

gatifloxacin*

	Yes
	B

amoxicillin X 10 days OR

amox/clavulanate: 90mg/kg/day/ 6.4mg/kg/day÷bid 

X 10 days
	Non-Type I:

cefdinir, cefurox, cefpodox, 

IM ceftriaxone: 

(50mg/kg/dayX1-3 doses)
	D

amoxicillin OR

amox/clavulanate X 10 days
	Non-Type I:

cefdinir, cefurox, cefpodox,

 IM ceftriaxone (50mg/kg/dayX1-3 doses)
	F

IM ceftriaxone

(50mg/kg/dayX 3 doses)
	Non-Type I:

IM ceftriaxone 

(50mg/kg/dayX3 doses)

	
	
	Type I:

erythro/sulfisox*
	
	Type I:

erythro/sulfisox or gatifloxacin*

(10mg/kg/day X 10 days)*
	
	Type I:

tympanocentesis, gatifloxacin


* Also consider: high-dose Azithromycin: 20mg/kg/day once daily for 3 days, or clindamycin 30mg/kg/day÷tid for 10 days 
**If the child had a nonurticarial rash with onset ≥ 72 hours after the first dose of amoxicillin, it is not allergic and amoxicillin can be given again.  Type I PCN allergy = clear-cut history of previous urticaria, bronchospasm or anaphylaxis.  Even with true penicillin allergy, the risk of cross-reactivity with the cephalosporins suggested here is "nearl nil."(16)
This table from Andi Marmor, MD, with minor changes

Shortcut doses:

	Drug
	Shortcut dose

	Amoxicillin 250 mg/5ml;  83 mg/kg/d
	5 ml po q 12 per 6 kg

	Amox/Clav ES 600/42.9/ 5ml; 90 mg/kg/d
	5 ml po q 12 per 13 kg

	Azithromycin 100mg/5ml; 5 mg/kg/d
	5 ml po daily per 20 kg; double 1st dose

	Cefdinir 125 mg/5ml; 14 mg/kg/d
	5 ml po daily per 18 kg

	Erythromycin/Sulfisoxazole (200/600/5ml) 50 mg/kg/d (EES)
	5 ml po q 8 per 12 kg

	TMP/SMX (40/200/5ml) 10 mg/kg/d (of TMP)
	5 ml po q 12 per 8 kg


Criteria for Antibiotics or Observation Option*


Age�
Diagnosis Certain�
Diagnosis Uncertain�
�
<6 mo�
Antibiotics�
Antibiotics�
�
6mo -2y�
Antibiotics�
Severe illness: Antibiotics�
�
�
�
Non-severe:


Observation option�
�
>2 y�
Severe illness: Antibiotics�
Observation option�
�
�
Non-severe illness: Observation option�
�
�
Severity of illness based on clinical appearance, height of fever, and level of discomfort


*Required: Caregiver informed and agrees with plan, able to monitor child and return if condition worsens. Systems in place for communication and reevaluation if needed











Is child ill? (eg: fever ≥ 39C and/or severe otalgia for 


≥ 3 days)?








Recommend pain treatment (usually ibuprofen 10 mg/kg/dose q6-8h) 





Is child ill? (eg: fever ≥ 39° C and/or severe otalgia for ≥ 3 days)?





Child age 2mo - 12 yrs with uncomplicated AOM





Is pain present?





Is observation an appropriate initial treatment option?





Does child have fever ≥ 39C and/or mod or severe otalgia?





Follow-up as appropriate








Observe child for 48-72 hours with appropriate follow-up





Did patient respond to initial treatment intervention?





Assess for other causes of illness and manage appropriately





yes





yes





antibiotic





yes





yes





no





no





yes





Reassess. Diagnosis of AOM confirmed?





no





no





observed





High-dose amoxicillin X 10 days for most children (see Table –option A)





Is child ill? (eg: fever ≥ 39C and/or severe otalgia for ≥3 days?)





Treat for initial antibacterial failure 





Start antibacterial treatment 





See Table – option C





See Table – option D








See Table – option E








See Table – option F








yes





no





no





yes





How was patient initially managed? (observation vs antibiotics)





High-dose amoxicillin OR amox/clav (see Table –option B)





Clinical Practice Guideline for Management of OM


Adapted by Andrea Marmor,k MD from: American Academy of Pediatrics and American Academy of Family Physicians, May 2004











� If parents really want ear drops t's not unreasonable to try some olive oil.  That was the placebo in the Hoberman et al study of Auralgan®, and it might help with ear wax even if it does not reduce pain.








