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Small healthcare facilities such as rural health clinics, urgent care facilities, and 

university health centers are essential for quickly diagnosing and treating common 

infectious diseases. Strep throat (ST) is a common disease presented in these types of 

facilities, but it must be distinguished from simple colds and influenza, and current 

rapid diagnostic procedures often yield a high rate of false results. Additionally, due to 

the potentially slow rate of obtaining a true positive diagnosis for ST (up to 72 hours for 

a bacterial throat culture), there is great need for faster, more sensitive diagnostic tools 

in small clinical labs. We hypothesized that new, inexpensive Open qPCR technology 

could be adapted to detect Group A Streptococcus (GAS) DNA from saliva samples, and 

that our new diagnostic protocol would be highly accurate, fast, and less expensive 

than current diagnostic tests. Saliva specimens collected from patients at James 

Madison University’s Health Center were used to test the effectiveness of our 

newly-developed rapid DNA extraction method using Chelex-100, followed by a 

protocol developed for the Open qPCR machine to detect ST. Our final refined saliva 

processing and qPCR protocols were able to detect ST with 100% specificity and 100% 

sensitivity in 21-26 minutes at a cost of $0.85 per sample, compared to current rapid ST 

diagnostics that require a more invasive throat swab and detect ST with 71-95% 

sensitivity and 63-100% specificity in 10-15 minutes at a cost of $2.40 per sample. This 

research provides smaller, community-focused healthcare settings a more efficient, 

cost-effective, and highly accurate protocol for diagnosing ST.

Background and Introduction

Antibiotic resistance is a global public health concern, and the World Health 

Organization urges countries to take action against this threat at the national, regional, 

and local level.1 The United States National Action Plan for Combating 

Antibiotic-Resistant Bacteria calls for the development and validation of new 

diagnostics to rapidly distinguish between viral and bacterial pathogens and for these 

diagnostics to be easily implemented.2 In addition, the Centers for Disease Control and 

Prevention calls for improvement of antibiotic prescribing to minimize missed and 

delayed diagnoses, placing viral pharyngitis and strep throat as top priority conditions.3 

Since outpatient health care facilities are responsible for 30% of all antibiotics 

prescribed, with an estimation of 30% of these prescriptions being inappropriate, it is 

crucial that there is improvement in the diagnosis and treatment procedures of small 

healthcare facilities such as rural health clinics, urgent care facilities, and university 

health centers. 4,5  Specifically, pharyngitis is commonly diagnosed in outpatient 

settings, is the third top diagnosis for which antibiotics are prescribed, and often 

presents as a symptom of Strep Throat (ST).5

ST is diagnosed via a rapid antigen detection test, but the false negative rate for this 

test ranges from 10–30%, so a throat culture (requiring 24-72 hours) is often the 

definitive test.6 One of the most sensitive diagnostic tools to detect viral or bacterial 

DNA in a sample is quantitative polymerase chain reaction (qPCR). This technology has 

been tested rigorously in diagnosing hundreds of diseases and is generally more 

sensitive and specific compared to other diagnostic tests.7 This study seeks

to address the great need for faster, cost-effective, and more sensitive diagnostic tools 

in small clinical labs.
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Conclusions
We have developed a novel, rapid Chelex-100 protocol to extract bacterial 

DNA from saliva.

·   Cost:

o   Equipment cost for installation in small local health care centers is 
$4,500 (Open qPCR) + $300 (heat block) + $100 (mini centrifuge) = 
$4,900 total

o   Per sample = $0.85

·   Time:

o   Saliva processing: 1.5 minutes

o   qPCR protocol: 20-24 minutes

o   Total time: 21.5-25.5 minutes

·   Open qPCR sensitivity: 100% (n=102 samples)

·   Open qPCR specificity: 100% (n=102 samples)

·   Moving forward:

o   Alter and apply this rapid Chelex-100 protocol to test for other 
diseases

o   Adapt the protocol for course-embedded research
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STEP 2: qPCR Protocols

Results
STEP 1: Saliva Sample Processing Protocols

Methods

1. STEP 1: Saliva Processing (1.5 min)

·       Pipette 200 ul saliva into 300 ul Chelex-100 solution 

(prepared; stored at room temperature) 

·       Shake tube by hand 5 times 

·       Boil sample 1 min at 120 degrees Celcius

·       Shake tube by hand 5 times

·       Spin tube in centrifuge 5 sec

·       Pipette 5 ul of the supernatant into the tube labeled “Strep 

Test” (prepared; stored in freezer)

 

2. STEP 2: Open qPCR Diagnostic Protocol (20-24 min)

·       Place tubes in the Open qPCR machine

·       Select “Rapid Strep Diagnostic Protocol”

·       Select “Duplicate Experiment” 

·       Select “Start Experiment” then “Confirm Start”

·       Diagnosis:

·       Strep POSITIVE = presence of an upward sloping line

·       Strep NEGATIVE = presence of a flat line

Protocol Instructions


