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Using a point of care test to support management of patients attending for a sore throat
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Background
Group A Streptococcus (GAS) is a common cause of acute pharyngitis and accounts for 20-30% of cases of acute pharyngitis in children and 5-15% of cases in adults (1).  Streptococcal pharyngitis occurs more common among children between 5 and 15 years of age (1). Pharyngitis caused by GAS not only causes acute illness but can also trigger the post-infectious syndromes of post-streptococcal glomerulonephritis and acute rheumatic fever.
Rheumatic fever is currently uncommon in most developed countries, but it remains the leading cause of acquired heart disease among children in many resource poor areas such as sub-Saharan Africa, India and parts of Australia (2). Unfortunately adherence to secondary prophylaxis after one episode of rheumatic fever is very poor (3). Hence, proper treatment of patients with a sore throat remains important since treating pharyngitis caused by GAS is likely to significantly reduce the number of cases of rheumatic fever (4).
The Australian therapeutic guidelines recommend that all patients belonging to a risk group should receive antibiotic treatment without any testing. However, that does not seem to happen in Mt Isa where roughly 50% of children truly sick from GAS are left without antibiotics (5). Instead antibiotics were given to a lot of patients having a viral disease (5).
The Australian therapeutic guidelines recommends patients not at high risk being managed using clinical symptoms and signs such as the Centor criteria. Unfortunately using clinical symptoms and signs will miss roughly half of all true cases of GAS pharyngitis (5-7). The Centor criteria have a sensitivity of detecting presence of GAS being only 49% (6).
A possible way forward would be to do a throat swab and analyse for presence of GAS. The conventional culture takes 1-3 days and that is too long to have any influence on the management of the patient. We now propose a study using a new small device (Alere-i) performing a loop mediated isothermal nucleic acid amplification (LAMP) to detect GAS in only eight minutes. This is intended as a point of care test to be used by a practice nurse or a practitioner after a short introduction. The costs for this type of advanced analysis has decreased from roughly $65 to $20 during the preceding 18 months and a further price reduction is expected.
Point of care testing for GAS in sore throat patients are rarely used in Australia (8). Hence, medical practitioners is not used to be able to get a result within 10 minutes and it is unclear to what extent this will change the current poor clinical praxis.
Aim
This projects main aim is to determine whether the outcome of point of care test to detect presence of GAS will alter the treating clinicians’ decision of antibiotic prescription in patients presenting with sore throat.
Research questions
1. Does the outcome of a point of care test for GAS alter the management?
2. What factors correlate to medical practitioners prescribing antibiotics if the test is negative?
3. What factors correlate to medical practitioners not prescribing antibiotics if the test is positive?
4. What are the main reasons for prescribing antibiotics despite a negative test for GAS?
Methodology
Design
Prospective Cross-sectional observational study.
Sampling frame
The sampling frame are all patients attending any of the Emergency department at Mt Isa Base hospital, Hinchinbrook Health Care in Ingham or One stop medical in Mackay (to be advised) presenting with a main complaint of a sore throat.
Sampling of participants
We intend to include all patients attending with a sore throat. We expect patients to be in the age range from 3 years and upwards (A sore throat as main complaint is very rare under the age of three years). 
Inclusion criteria
All patients attending for a sore throat as the main complaint are to be asked for participation. Patients (or guardians for children) deemed to be able to provide consent and who provides consent will be included in the study. However, the following patients should not be included:
· The treating doctor is instructed that if the patient is severely sick consider sending the patient to hospital even if the test is negative (use clinical judgement). These patients should not be included.
· Patients coming back revisiting during the same illness episode because they are not well after the initial visit.
Data Collection
A simple one sheet, 2 page registration tool will be handed out to the treating clinician with the following questions;
1. Age
2. Gender
3. Ethnicity
4. Treating clinicians educational level
5. Patients symptoms
6. Clinical diagnosis based on symptoms and assessment.
7. Would the clinician prescribe antibiotics based on clinical assessment?
8. Medical practitioners are requested to test all patients for presence of GAS using Alere-i. The test outcome is registered.
9. After knowing the test results we ask the clinician if they will prescribe antibiotics knowing the test outcome.
10. The clinician is asked about the main reason for prescribing antibiotics despite a negative test (if that is the case)

Test for group A Streptococci
The diagnostic test intended to be used is Alere-i using loop mediated DNA amplification. It can be considered as “isothermal PCR” with similar test characteristics as PCR. This test has a 99% sensitivity and 99% specificity to detect GAS (9). This test is approved by the Australian Therapeutic Goods Administration (TGA) for use in patients with a sore throat. The clinic will receive education from Alere to run the test. Each participating staff gets a certificate after this training. The test is very easy to manage and the training is done via Skype or similar video technology. Staff are first shown how to run the test. They will then demonstrate their ability. Overall this training session takes approximately one hour. It is up to the clinic to arrange if the test is run by a medical practitioner or by other staff.
Data Analysis
1. Research question 1 will be answered by presenting a proportion with a 95% confidence interval. Chi-square will be used to determine if this proportion differs from 0%.
2. Research question 2 will be answered by estimating factors correlating to prescribing antibiotics if the test is negative. This analysis will be done using multivariate logistic regression.
3. Research question 3 will be answered by estimating factors correlating to not prescribing antibiotics if the test is positive. This analysis will be done using multivariate logistic regression.
4. Research question 4 will first be answered by a simple description of reasons.
Sample size calculation
For all sample size calculations we assume a level of significance of 0.05 and a power of 0.95. All sample size calculations were done using G*Power version 3.1.9.2
1. We assume that testing change the management in 10% of patients. To prove that this differs statistically from 0% require 29 patients (one tailed test).
2. We assume that experienced practitioners will prescribe antibiotics to 30% of patients having a negative test while the corresponding figure for less experienced is 20%. This results in a requirement of 272 patients (two tailed test).
We intend to include 300 patients, roughly 100 from each site. We anticipate the One stop clinic in Mackay to have five doctors, the Hinchinbrook clinic to have ten doctors and the emergency department at Mt Isa hospital to have 23 doctors. The number of doctors may vary slightly over time. Hence, we anticipate to invite 38 doctors and this number is not based on a sample size calculation but on the number of available doctors.
Ethical consideration
[bookmark: _GoBack]There may be a slight temporary discomfort for the patient while obtaining the throat swab but there are no other physical risks with participating. The main ethical problem is the potential violation of integrity by using patient data for statistical calculations. This intrusion should be minimal since data are collected unidentified.
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