
Tympanometry in the Emergency Management of Children with Acute Otitis Media
HREC Application Reference Number: AU/1/750E210
Investigators

Dr Clive Holloway




Dr Mark Scott




Dr Prasanna Shirkhedkar

Introduction
Acute Otitis Media (AOM) is a common Emergency Department presentation for children, with generalised Otitis Media the most common reason physicians prescribe antibiotics to children. Accordingly, there is a large body of research on this topic. However, a literature review shows there is considerable variation regarding the definition of AOM and ambiguity over correctly identifying AOM, and differentiating it from other middle ear disorders, such as Otitis Media with Effusion (OME)1. This distinction between AOM and OME is important, as antibiotics are not indicated for children with OME1,2, but are indicated in specific cases of AOM3.
AOM can be self limiting, with Maguire, et al., (2003) reporting 80% percent of patients will experience spontaneous resolution in 7 to 14 days with only supportive care and analgesic therapy4.  Pain is the main symptom of AOM and resolves in 60% of cases after 24 hours, even without antibiotics5. It has been shown that antibiotics reduce pain in only 5% of AOM cases, despite being routinely prescribed6. 
Research that may lead to a reduction in antibiotic prescription is worthwhile, given the concern over growing antibiotic immunity in the community.
Correctly identifying AOM as opposed to other middle ear pathologies, such as OME, can be challenging in this population due to compliance issues and difficulty visualising the tympanic membrane from narrow canals, or wax occluding the tympanic membrane. Pneumatic otoscopy is considered the ‘gold standard’ test but is not always successful due to the above factors, nor is it routinely used in many Emergency Departments, including the Caboolture Hospital. Primary diagnosis of AOM at Caboolture Hospital is made by examining for signs of middle ear inflammation, acute onset of signs and symptoms (involving fever and earache <48hrs) and the presence of middle ear effusion by otoscopy. According to the updated 2016 Children’s Health Queensland guidelines for emergency management of Acute Otitis Media in children7:

Initial antibiotic therapy is recommended for all children with AOM with systemic features (high fever >39 degrees Celsius, vomiting, lethargy). Antibiotics may also be required in children with these characteristics:
• Age <6 months, even without systemic features. 

• Age <2 years with bilateral acute otitis media 

• Symptoms persisting past 48 hrs 

• Severe symptoms (fever > 39 degrees Celsius, moderate to severe otalgia) 

• Evidence of perforation (purulent otorrhoea or perforation visualised) 

• Higher risk of complications (chronic suppurative otitis media or mastoiditis), e.g. indigenous children, uncertain access to follow-up, or immunodeficiency. 

For children who do not meet these conditions, a ‘watchful waiting’ approach, prescribing only analgesics for pain relief may be indicated and has been shown to be acceptable to parents/caregivers1,8. Feedback from Emergency staff at Caboolture Hospital indicates patients are routinely given a prescription for antibiotics and infrequently offered a ‘watchful waiting’ approach.
Reducing antibiotic use is an important goal for healthcare, especially if other options are available, such as analgesics to manage pain. This is the case in mild AOM, where adopting a ‘watchful waiting’ approach and delaying antibiotics by 24-48 hours has shown to reduce antibiotic usage by up to two thirds2. 

Both Otoscopy and Tympanometry performed in isolation has been shown to be imprecise in diagnosing AOM from other middle ear pathologies, such as Otitis Media with Effusion9. Otoscopy can be difficult and potentially dangerous on a moving, agitated child. Conversely, Tympanometry is a quick and objective measure of middle ear function and has a much higher success rate in difficult to test children. It has diagnostic utility in differentiating normal versus abnormal middle ear function. The information it provides will help with clearer identification of a normal versus abnormal middle ear, although not necessarily if the middle ear has AOM or OME.
Spiro et al., (2004) conducted research investigating the effects of providing Tympanometry to children with AOM in the Emergency Department environment and reported no negative effect from performing Tympanometry on this population. The results from that study found between 14 and 40% of children were mis-diagnosed with AOM, but treating Physicians showed no change in antibiotic prescribing behaviour10.  Their study was conducted using the previous American Academy of Pediatrics clinical practice guidelines for the diagnosis and management of AOM(2004) and has never been replicated. 
This research proposes to investigate the effects Tympanometry has on the emergency management of children with AOM, using the current Queensland Health guidelines, based on the updated American Academy of Pediatrics guideline published in 20131. This project will determine if performing Tympanometry in addition to the standard investigations results in a reduction in the percentage of antibiotics being prescribed to children presenting with suspected AOM. Antibiotic prescription rates will be compared with prescription rates for children receiving the current standard of care. A decrease in the length of stay times in the ED is also predicted.

The results from this research may provide support for providing Tympanometry in the emergency management of children with suspected AOM. Attending the Emergency Department can be a frightening experience for children, especially at the Caboolture Hospital where children are seen in the same area used to treat adults, including traumatic arrivals. Methods of reducing the length of stay in the ED are worth exploring. Tympanometry has the potential to impact on NEAT times in the ED by supporting a novel triage process and improve the diagnostic accuracy of AOM in children. The outcomes could influence MNHHS policy on the management and treatment of AOM in children and impact on the amount of antibiotics being prescribed to children. 

Aims 
1) To investigate the impact tympanometry has on antibiotic prescription rates in children presenting to the Emergency Department with suspected AOM

2) To determine if providing Tympanometry can decrease length of stay times and improve national emergency access target (NEAT) times for children with suspected AOM 
Method
This study will use a non-inferiority design, with the primary aim of determining if performing tympanometry impacts on the antibiotic prescribing rate for children presenting to an emergency department with suspected Acute Otitis Media. This project will be conducted in the Emergency Department at the Caboolture Hospital during standard working hours. Participant selection criteria will be children between 6 months to 5 years of age presenting to the Emergency Department with symptoms of uncomplicated Acute Otitis Media in one or both ears. 

Only those children who meet the criteria for uncomplicated AOM will be included in the study. Exclusion criteria include children outside the age range, recent antibiotic usage within 30 days and/or systemic features necessitating antibiotic treatment (including septicaemia, meningitis, pneumonia or urinary tract infection). Children will also be excluded if they have insitu grommets, chronic middle ear pathology and genetic conditions with anatomic abnormalities, include Downs Syndrome, cleft palate and immune deficiencies. 

There will be two participant groups. The standard care group will receive the standard medical care for children with suspected AOM. The second group will receive Tympanometry in addition to the standard care. Children will be randomly allocated to either group using a computer based software. Spiro et al., detected 40% of children were overdiagnosed with AOM. Accordingly, using a conservative effect size of 30%, to detect a > 30% difference in the two groups, using a 2 –tailed ɑ =.05 and a power of .80, each group requires 24 participants per condition. Data analysis will use a 2 tailed chi² and t – test to compare the antibiotic prescription rate, diagnosis and length of stay times in the ED between the two conditions. The study will be concluded once sufficient patient numbers have been recorded in each condition. The clinical equipment used for this study is the Welch Allyn 23810 Macroview handheld otoscope and the Interacoustic Titan middle ear analyser using a 226 Hz probe tone.

All children presenting at the ED within standard business hours with suspected clinical signs of AOM will be approached to participate in this study. Consent will be sought from the parents/guardians of these children if they meet the participation requirements. Children whose parents/guardians do not give consent will be triaged as per the standard medical care procedure. If consent is given, they will be randomly allocated into either participant group. The standard care group will be given the standard care. The Tympanometry group will be given the standard care plus Otoscopy and Tympanometry by Dr Clive Holloway.  Otoscopy uses a light source to visualise the ear canal and ear drum. Tympanometry testing involves using a soft plug to occlude the ear canal and measuring tympanic membrane mobility with slight changes in air pressure. It is a painless and low risk procedure that a skilled operator can complete in both ears in less then three minutes. This will cause minimal disruption to existing patient flow and NEAT times. The chief investigator has the necessary technical experience to obtain tympanometry results quickly and efficiently, even with distressed children in a dynamic environment, such as found in the ED. After tympanometry, a patient satisfaction survey will be given to the patient or their carer to determine the impact on the patient and carers during their stay. The patient survey has no identifying details and will be collected by the research team for the purposes of monitoring patient feedback throughout the research project. 
For the Tympanometry group, the outcomes of tympanometry will be documented in the chart and in the Emergency Department Information System (EDIS) to aid further triage and treatment within the ED. A reference chart outlining the significance of the tympanometry results will also be included in the chart. Tympanometry results will be categorised according to conventional classification into type A, B and C on a modified version of the Jerger scale11, depending on the peak pressure, static compliance and equivalent canal volume recorded from each ear. An ‘unable to obtain a result’ will also be included for analysis. Follow up review through the Emergency Department Information System (EDIS) will determine whether a diagnosis of AOM was made, if antibiotics were prescribed and allow a comparison of length of stay times. These measures will be compared to children who received standard care.
The tympanometry, patient survey, NEAT times and ED outcome results will be recorded for data analysis in a de-identified format outside of the Emergency Department. This data will be stored on a password secured Microsoft Excel document in the Audiology Department (swipe only access) for analysis by QIMR. It is anticipated data collection will occur over a 8-12 month period with a further 3 months to analyse data and prepare the manuscript for peer review and publication. 
The chief investigator will conduct the audiology testing at ED and will be responsible for managing the project, including the formulation and preparation of the manuscript for publication. The associate investigators will provide medical knowledge and expertise to ensure patient safety and treatment is not compromised and the results from this study have relevance to clinical practice. The research design, methodology, statistical analysis and interpretation will overseen by the project mentor, research fellow Dr Brad Partridge to ensure the research will stand up to scientific and peer scrutiny.
Once a potential participant is identified by the ED admissions process, the Audiologist will be informed and the consent process commenced. Parents and/or carers will be given written information about the research study as well and an informed consent form. Parents will be informed the standard of care will not be compromised if they choose not to participate. They will be given a short survey assessing their satisfaction of the tympanometry process once the testing has been completed to ensure it does not provide a negative impact during their stay. The project will be stopped if the findings from the survey show significant negative feedback.
Results from this research will be submitted for publication as well as being available on the Queensland Health database of research (DoRA) and the Australian New Zealand Clinical Trials Registry (ANZCTR).
References

1. Lieberthal AS, Carroll AE, Chonmaitree T, et al. (2013) The diagnosis and management of acute otitis media. Pediatrics. 131(3):e964-e999.
2. van Zon A1, van der Heijden GJ, van Dongen TM, Burton MJ, Schilder AG. (2016) Antibiotics for otitis media with effusion in children. [Cochrane Database Syst Rev. 2016]
3. Waseem et al. (2014). Otitis media treatment & management. Medscape Reference: Drugs, Diseases & Procedures.  Available: http://emedicine.medscape.com/article/994656-overview
4. Maguire J, Healey J, Garfield H, & Parkin P. (2003). Does a paediatric after-hours clinic use evidence-based guidelines in the management of acute otitis media? Paediatric Child Health. Sep; 8(7): 427–431. PMCID: PMC2791652
5. Spurling GKP, Del Mar C, Dooley L, Foxlee R. (2007), ‘Delayed antibiotics for respiratory infections’. The Cochrane Database of Systematic Reviews, Vol. Issue 3. Art. No.: CD004417.
6. MNHHS. (2013). Otitis Media – Emergency Management in Children. CHQ Procedure ID 00710. Available: http://qheps.health.qld.gov.au/childrenshealth/resources/proc/docs/Proc_00710.pdf
7.  Children’s Health Queensland Hospital and Health Service. (2016),Acute Otitis Media: Emergency Management in Children. CHQ work guideline. Document ID: CHQ-GDL-00710. http://qheps.health.qld.gov.au/childrenshealth/resources/proc/docs/Proc_00710.pdf

8. McCormick, D., Chonmaitree, T., et al Non-severe acute otitis media: a clinical trial comparing outcomes of watchful waiting versus immediate antibiotic treatment. 2005. American Academy of Pediatrics 115.6: 1455 

9. Helenius KK, Laine MK, Tahtinen PA, Lahti E, Ruohola A. (2012) Tympanometry in discrimination of otoscopic diagnoses in young ambulatory children. Pediatric Infections Disease Journal. Oct;31(10):1003-6.

10. Spiro DM, King WD, Arnold DH, Johnston C, Baldwin S. (2004) A Randomized Clinical Trial to Assess the Effects of Tympanometry on the Diagnosis and Treatment of Acute Otitis Media. Pediatrics. 114;177-181.

11. Jerger J. Clinical experience and impedance audiometry. Arch Otolaryngol.1970;92:311–324
Tympanometry classification chart (Jerger, 1970): 
[image: image1.emf]A standard Type A tympanogram, with normal middle ear pressure and normal compliance is indicative of a properly functioning Eustachian tube. Generally this tympanogram would be described as representing normal middle ear function.
[image: image2.emf]This Type C tympanogram, with normal compliance but low middle ear pressure typically means a Eustachian tube dysfunction without the presence of middle ear effusion.
[image: image3.emf]A Type B tympanogram with normal ear canal volume  typically means a middle ear effusion. However, some people with very thickened tympanic membranes, or perforations may also exhibit a tympanogram of this type.
Patient/carer Feedback form: Please circle one number:
How satisfied were you with the audiology service today? 


1

2

3

4

5

    Not at all                  -                       -

-
  Very satisfied

Do you feel the audiological investigations were helpful?

1

2

3

4

5

    Not at all                  -                       -

-
  Very helpful
Verbal Consent script:

ED triage verbal consent: We are conducting a study to see if we can improve how we treat children with ear infections. Would you like to help our research team by participating?
Verbal consent by treating Physician: Invitation to participate in a research study. 

“We are investigating the effects of providing information about the function of the middle ear has on treatment in children with acute ear infections. Your child is eligible to participate in this study called Tympanometry on the Emergency management of Acute Otitis Media. Participation is voluntary and will not affect the standard of care your child receives, whether you chose to participate or not and you can withdraw at any time. 

Your child may have Tympanometry, a simple, painless test of the middle ear, similar to putting your finger in the entrance of your ear. It takes about 30 seconds per ear. The results will be given to the treating Doctor. If you are interested, you can find the results from this research on the Queensland Health Database of Research Activities (DoRA) website.”
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