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Learning objectives 

Review the clinical background of Group A Strep and its role as a 
pathogen in human health 

Identify various ways in which Group A Strep pharyngitis can be 
accurately diagnosed 

Discuss testing recommendations for Group A Strep pharyngitis 

Explore aspects that influence which test(s) are the best fit for a 
clinic/health system 
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Å Lancefield Group A 

serogrouping: ñgroup A strepò 

 

Å Beta hemolytic (complete 

hemolysis) on blood agar 

plate: ñɓ strepò 

 

Å Responsible for a wide range 

of human infections 

ï Some individuals are carriers 

https://www.slideshare.net/AshleyHamilton11/clinical-microbiology-53574911 

Gram+ cocci, pairs and chains 

Streptococcus pyogenes 

(group A strep - GAS) 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi0i8_B2sbZAhWIvVMKHa3XAuMQjRx6BAgAEAY&url=https://www.slideshare.net/AshleyHamilton11/clinical-microbiology-53574911&psig=AOvVaw0F0Cm8GnTeGifPkbdnMDJ4&ust=1519841912529937


© Copyright 2016, Cardinal Health. All rights reserved. CARDINAL HEALTH, the Cardinal Health LOGO and ESSENTIAL TO CARE are trademarks or registered trademarks of Cardinal Health.  

GAS as a human pathogen 

ÅResponsible for many different infections 

ïRange from minor illness to deadly infections 

 

ÅCommon cause of ñstrep throatò pharyngitis, impetigo, 

scarlet fever 

ïSerious secondary complications include rheumatic fever, 

rheumatic heart disease, and glomerulonephritis 

 

ÅCan also cause life-threatening invasive infections  



© Copyright 2016, Cardinal Health. All rights reserved. CARDINAL HEALTH, the Cardinal Health LOGO and ESSENTIAL TO CARE are trademarks or registered trademarks of Cardinal Health.  

GAS - Then and Now 

Å Illness was likely first described 
by Hippocrates in 400 BC 
ï Erysipelas (red skin) and other 

symptoms1 

 

Å In the late 1880s and early 1900s 
scarlet fever was the leading 
cause of death in children2 

 

Å Incidence rapidly declined in the 
20th century2 

 

Å Rapid resurgence in the UK- 
2016 saw highest number of 
cases in almost 50 years2  
ï Cases also increasing steadily in 

East Asia 

1 Ferretti, Joseph; Kohler, Werner (February 2016). "History of Streptococcal Research". Streptococcus pyogenes : Basic Biology to Clinical Manifestations. PMID 26866232 

2 BMJ 2016;352:i1658 

The Practical Guide to Health by Frederick M. Rossiter, copyright 1908, Pacific Press 

Publishing Association, Mountain View, Cal., Between pages 258 and 259.  

https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/26866232
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How do you get infected? 

ÅGAS resides in the nose and throat of infected 

individuals 

 

ÅTypically spread through person-to-person contact 

ïDaycare centers, schools, military training facilities 

 

ÅBacteria can travel in respiratory droplets and nasal 

secretions that get expelled during coughing, sneezing, 

etc.  

Good hygiene is the best way to prevent infection 
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Pharyngitis 

Å ñSore throatò 

 

Å Most common upper respiratory 
tract infection 

 

Å Inflammation of the back of the 
throat (pharynx) 
ï Can also cause runny nose, cough, 

fever 

 

Å Typical duration: 3 - 5 days 

 

Å Majority of cases are viral, but 
can also be bacterial 
ï Viral- typically self-limiting 

ï Bacterial- treatment options 
available 

 

 

https://upload.wikimedia.org/wikipedia/commons/b/b1/Pharyngitis.jpg 

https://upload.wikimedia.org/wikipedia/commons/b/b1/Pharyngitis.jpg
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Shulman et al., Clinical Practice Guideline for the Diagnosis and Management of Group A Streptococcal Pharyngitis: 2012 Update by the Infectious Diseases Society of America. Clinical 

Infectious Diseases 2012;55(10):e86-102 
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GAS pharyngitis 

Å Most common bacterial 
cause of pharyngitis 

 

Å Seasonality: winter and early 
spring 

 

Å Clinical manifestation 
ï Rapid onset sore throat 

ï Painful swallowing 

ï Red, swollen tonsils 

ï White patches/streaks of pus 

ï Petechiae on roof of mouth 

ï Swollen lymph nodes 

ï Fever 

ï Headache, abdominal pain, 
nausea, vomiting 

 

https://www.cdc.gov/groupastrep/diseases-public/strep-throat.html 

20 - 30% of all sore throat cases in children 

5 - 15% of all sore throat cases in adults 
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GAS pharyngitis 

Å Can be accompanied by 

scarlatiniform rash- scarlet fever or 

scarlatina. 

ïñStrawberry tongueò 

 

Å Incubation period: 2-5 days 

 

Å Most common in children 5-15 years 

of age, uncommon under age 3 

 

Å Costs to US economy- $224-$539 

million/yr1 

https://upload.wikimedia.org/wikipedia/commons/4/4a/Skarlatina.jpg 

https://www.mayoclinic.org/diseases-conditions/scarlet-

fever/symptoms-causes/syc-20377406 

1) Pfoh E, Wessels MR, Goldmann D, Lee GM. Burden and economic 

cost of group A streptococcal pharyngitis. Pediatrics 2008; 121:229ï34. 

https://upload.wikimedia.org/wikipedia/commons/4/4a/Skarlatina.jpg
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Shulman et al., Clinical Practice Guideline for the Diagnosis and Management of Group A Streptococcal Pharyngitis: 2012 Update by the Infectious Diseases Society of 

America. Clinical Infectious Diseases 2012;55(10):e86-102 
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Shulman et al., Clinical Practice Guideline for the Diagnosis and Management of Group A Streptococcal Pharyngitis: 2012 Update by the Infectious Diseases Society of America. 

Clinical Infectious Diseases 2012;55(10):e86-102 

Treatment for GAS pharyngitis 
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Clinical Laboratory Standards Institute (CLSI) 

guidelines M100 28th edition: 

ÅStreptococcus spp. footnote n: ñPenicillin and 

ampicillin are the drugs of choice for treating ɓ-

hemolytic streptococcal infections. Susceptibility 

testing of penicillins and other ɓ-lactams approved by 

the US Food and Drug Administration for treating ɓ-

hemolytic streptococcal infections does not need to 

performed routinely, because nonsusceptible 

isolateséare extremely rare in any ɓ-hemolytic 

streptococci and have not been reported for 

Streptococcus pyogenes.ò 

13 
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Testing Methodologies for GAS Detection 
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No matter the test, proper specimen collection 

is critical 

1. Have the patient tilt their head 
backwards, open mouth, and stick out 
tongue. 

 

2. Use tongue depressor to hold the 
tongue in place. 

 

3. Without touching the sides of the 
mouth, swab the posterior 
nasopharynx and the tonsillar arches. 

 

4. Insert swab into sterile transport 
system. 

 

5. Deliver samples to laboratory for 
testing. 
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Testing for GAS pharyngitis 

Testing in clinic 
(Point of Care) 

Å Rapid antigen tests 

 

Å Molecular nucleic acid 

amplification testing (POCT) 

Laboratory Testing 

Å Throat culture 

 

Å Molecular nucleic acid 

amplification 
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What determines where the test can be 

performed? 
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CLIA regulations for testing 

Å All laboratory testing in the U.S. falls under the jurisdiction of 

Clinical Laboratory Improvement Amendments of 1988 (CLIA) 

 

Å Administered by CMS and is implemented through three federal 

agenciesð CDC, CMS, and the Food and Drug Administration 

(FDA)  

 

Å The three categories of testing for CLIA purposes are waived, 

moderate complexity (including the provider-performed 

microscopy procedures [PPMP] subcategory), and high 

complexity  
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CLIA regulations for testing 

Å Waived, moderate complexity, and high complexity designation 

based on ease of use 

Å CLIA requires that waived tests must be simple and have a low 

risk for erroneous results 

Å Tests classified as moderately complex must be performed in a 

clinical laboratory 

 

Only CLIA-waived tests can be 

performed at point-of-care 
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https://i.pinimg.com/736x/0c/26/a9/0c26a969cd5be705139c9a71f39e3665--point-of-care-testing-lab-tech.jpg 

Testing performed while 
patient care is occurring 

Main advantage is time 
gained  

Therapeutic choices in 
real time 

ÅIdentify treatment to administer 

ÅAvoid unnecessary drugs/treatments 

Requires simple platforms 
with accurate results 

Point-of-care testing (POCT) 
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ÅThese are CLIA waived tests that can be performed by 

facilities with a Certificate of Waiver 

ÅIncreasingly larger portion of infectious disease testing 

ÅHuge advantage of rapid answer for treatment 

decisions 

ÅQuality is key- results must approach the same 

sensitivity and specificity of laboratory tests 

 

 

 

POCT in infectious disease diagnostics 
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Å Available since the 1980s 

 

Å Most common first line of testing at 

clinic 

 

Å Immunoassays: detect GAS-specific 

antigens 

 

Å Qualitative resulting 

 

Å Vary greatly in their sensitivity 

ï Negative GAS results need culture 

confirmation 

Rapid antigen tests for GAS 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj2svqt7vXZAhUtSN8KHWTmDs4QjRx6BAgAEAU&url=https://www.alere.com/en/home/product-details/binaxnow-strep-a.html&psig=AOvVaw3iOeW0nC6lrhng7Ub8Im-Z&ust=1521462139657895
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Investigation 

Å In March 2015, a rural urgent-care clinic serving a population of 
5,000ï7,000 reported a substantial increase in GAS pharyngitis 
infections since November 2014, with some infections 
nonresponsive to penicillin and amoxicillin to the Wyoming 
Department of Health (WDH). 

 

Å Findings 

ï Testing asymptomatic patients (no sore throat) 

ï Testing of patients with viral illness symptoms 

ï 86% positivity rate on rapid antigen tests performed 

ï Clinic staff were reading tests at longer intervals than manufacturerôs 
instructions- can lead to false positives  

 

Å Intervention 

ï Cases declined, no resistance was found- likely viral illnesses misdiagnosed as 
GAS  

Follow the FDA approved package insert 
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Molecular POCT 
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Historical impediments to POCT 

ÅNot accurate enough for definitive diagnosis 

ïE.g. rapid strep and flu tests 

 

ÅToo difficult to perform at point-of-care 

ïE.g. molecular testing 

 

ÅToo Expensive 
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Problems 

Å Not accurate  enough for 

definitive diagnosis 

ï E.g. rapid strep and flu tests 

 

Å Too difficult to perform at point-

of-care 

ï E.g. molecular testing 

 

Å Too Expensive 

 

Solutions 

Å Increasing sensitivity and 

specificity 

ïMolecular testing 

 

Å Assays designed to be 

user-friendly and more 

error-proof 

 

Å Costs decreasing over time 

and reimbursement that 

matches test costs 

 

How does Molecular POCT address 
these issues? 
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ÅTraditionally designated by CLIA as moderate/high 

complexity 

ïperformed in the clinical laboratories 

 

ÅOnly rapid antigen testing was available as CLIA 

waived 

 

ÅCLIA waived tests have recently become available 

 

Molecular POCT tests for infectious 
diseases 
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ÅJanuary 8th, 2015: First CLIA waived test for influenza 

A and B (Alere i Influenza A&B) 

 

ÅFollowed by the Roche cobas Influenza A/B 

 

ÅGAS and RSV are also now available on both platforms 

 

 

 

 

 

CLIA waived molecular tests for infectious 
diseases 
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ÅCan amplify genome 

ÅHighly sensitive and 

specific 

ÅTypically costs more 

ÅTakes longer 

Pros Cons 

Molecular testing pros and cons 
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Amplified  

GAS+ Sample 

Not Amplified  

GAS+ Sample 

Detection 

threshold 

Advantage of sample amplification 
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8-13 minutes to result for Flu/RSV 

4 - 8 minutes to result for GAS 

Small footprint (8.15ò W x 5.71ò H x 
7.64ò D) 

Weight= 1.4 lbs / 3 kg  
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