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Learning objectives

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

|dentify 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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Streptococcus pyogenes
(group A strep - GAS)

_ Gram+ cocci, pairs and chains
A Lancefield Group A

serogrouping:

A Beta hemolytic (complete
hemolysis) on blood agar
pl abetraé@po

A Responsible for a wide range
of human infections

T Some individuals are carriers

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

© 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.


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

GAS as a human pathogen

A Responsible for many different infections
I Range from minor illness to deadly infections

ACommon cause of fAstrep thro
scarlet fever

I Serious secondary complications include rheumatic fever,
rheumatic heart disease, and glomerulonephritis

A Can also cause life-threatening invasive infections
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GAS - Then and Now

A lliness was likely first described
by Hippocrates in 400 BC

I Erysipelas (red skin) and other
symptoms?

A In the late 1880s and early 1900s
scarlet fever was the leading
cause of death in children?

A Incidence rapidly declined in the i s {
20t century? S g

Measles Scarlet Fever
PLATE IX

A Rapid resurgence in the UK-
20 16 SaW h Ig hESt n U m ber Of The Practical Guide to Health by Frederick M. Rossiter, copyright 1908, Pacific Press
CaseS |n al mOSt 50 yearsz Publishing Association, Mountain View, Cal., Between pages 258 and 259.

I 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
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How do you get infected?

A GAS resides in the nose and throat of infected
Individuals

A Typically spread through person-to-person contact
I Daycare centers, schools, military training facilities

A Bacteria 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

A ASore throat o

A Most common upper respiratory
tract infection

A Inflammation of the back of the
throat (pharynx)

I Can also cause runny nose, cough,
fever

A Typical duration: 3 - 5 days

A Majority of cases are viral, but
can also be bacterial
I Viral- typically self-limiting
I Bacterial- treatment options
available

https://upload.wikimedia.org/wikipedia/commons/b/b1/Pharyngitis.jpg
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Table 3. Microbial Etiology of Acute Pharyngitis

Organisms Clinical Syndromeis)
Bacterial
Group A streptococcus Pharyngotonsillitis, scarlet fever
Group C and group G Pharyngotonsillitis
streptococcus
Arcanobacterium Scarlatiniform rash, pharyngitis
haernolyticurn
Neisseria gonorrhogae Tonsillopharyngitis
Corynebacterium Diphthera
diphtheriae
Mixed anaerobes Vincent's angina
Fusobacterium Lemierre's syndrome, peritonsillar
necrophorum abscess
Francisella tularensis Tularemia (oropharyngeal)
Yersinia pestis Plague
Yersinia enterocolitica Enterocolitis, pharyngitis
Wiral
Adenovirus Fharyngoconjunctival fever
Herpes simplex virus Gingivostomatitis
1and2
Coxsackievirus Herpangina
Rhinowirus Common cold
Coronavirus Common cold
Influenza A and B Influenza
Parainfluenza Cold, croup
EBW Infectious mononucleosis
Cytomegalovirus CMV mononucleosis
HIV Primary acute HIV Infection
Mycoplasma
Mycoplasma preumoniae Freumonitis, bronchitis
Chlarmydia
Chlarmydophila pnevmoniae Bronchitis, pneumonia
Chilarmydophila psittaci Psittacosis

Abbreviations: CMV, cytomegalovirus, EBY, Epstein-Barr virus; HIV, human
immunodeficiency vins.

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

A Most common bacterial
cause of pharyngitis

»y

A Seasonality: winter and early
spring

A Clinical manifestation

I Rapid onset sore throat
Painful swallowing

Red, swollen tonsils

White patches/streaks of pus
Petechiae on roof of mouth
Swollen lymph nodes

Fever 20 - 30% of all sore throat cases in children

Headache, abdominal pain, 5 - 15% of all sore throat cases in adults
nausea, vomiting

© CENTERS FOR DISEASE CONTROL

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

A Can be accompanied by
scarlatiniform rash- scarlet fever or
scarlatina.

I AStrawberry tong
A Incubation period: 2-5 days

A Most common in children 5-15 years
of age, uncommon under age 3

A Costs to US economy- $224-$539
million/yrt

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

1) Pfoh E, Wessels MR, Goldmann D, Lee GM. Burden and economic
cost of group A streptococcal pharyngitis. Pediatrics 2008; 121:22971 34.
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Table 4. Epidemiologic and Clinical Features Suggestive of
Group A Streptococcal and Viral Pharyngitis

Feature, by Suspected Etiologic Agent

GROUP & STREFTOCOCCAL

Sudden onset of sore throat

Age 5-15 years

Fever

Headache

Mausea, vomiting, abdominal pain
Tonsillopharyngeal inflammation

Fatchy tonsilopharyngeal exudates
Palatal petechiae

Anteriar cervical adenitis (tender nodes)
Winter and early spring presentation
History of exposure to strep pharyngitis
Scarlatiniform rash

VIRAL

Conjunctivitis

Coryza

Cough

Diarrhea

Hoarseness

Discrete ulcerative stomatitis
Viral exanthema

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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Treatment for GAS pharyngitis

Table 2. Antibiotic Regimens Recommended for Group A Streptococcal Pharyngitis

Drug, Route

For individuals without
penicillin allergy

Penicillin ¥ aral

Armoxicillin, ol

Benzathine penicillin G,

intramuscular

For individuals with
penicillin allergy

Cephalexin,® aral
Cefadroxil,® oral
Clindamycin, aral
Azithrarmycin,® aral

Clarithrarmycin,© oral

Dose or Dosaoe

Children: 260 mg twice daily or 3 times daily;
adolezcents and adults: 260 mg 4 times daily or
B00 mg twice daily

50 mg/kg once daily (max = 1000 mg); alternate:
25 mgfkg (max = 500 mg) twice daily

<27 kg 600 000 U; =27 kg: 1200000 U

20 mofkaldose twice daily (max = 500 mg/dose)
30 mg/kg once daily imax =1 g

7 mofkg/dose 3 times daily (max = 300 mofdos el
12 ma/kg once daily (max =500 mag)

7.5 mgfkg/dose twice daily (max =260 mgfdaose)

Diuration or
Cuantity

10 d

10d

1 dose

104d
10d
10d

5d
10d

Recommendation
Strength, Cuality™

Strong, high

Strong, high

Strong, high

Strong, high
Strong, high
Strong, moderate
Strong, moderate
Strong, moderate

Reference(s)

[125, 126]

[88-92]

[63, 125, 127]

[128-131]
[132]
[133]

1971

[134]

Abbreviation: Max, maximuwm.
* Soe Table 1 fora description.

B sovoid in individuals with immediate type hy persensitivity to penicillin.

= Resistance of GAS to these agents is welkknown and vanes geographically and tempaoralky.

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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13

Clinical Laboratory Standards Institute (CLSEH
guidelines M100 28t edition:

A Streptococcus spp. footnoten:fiPeni ci | | i n
ampicillin are the drugs of choice for treating b-
hemolytic streptococcal infections. Susceptibility
testing of penicillins and other b-lactams approved by
the US Food and Drug Administration for treating b-
hemolytic streptococcal infections does not need to
performed routinely, because nonsusceptible
| sol ateséare extbhemolyicy rar e
streptococci and have not been reported for
Streptococcus pyogenes. 0



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

Have the patient tilt their head
backwards, open mouth, and stick out T
tongue. [ ——

Use tongue depressor to hold the \

tongue in place. Throat is swabbed

in the area of
| the tonsils

Without touching the sides of the

mouth, swab the posterior

nasopharynx and the tonsillar arches. Tonsil

Insert swab into sterile transport
system.

Deliver samples to laboratory for FADAM.

testing.
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Testing for GAS pharyngitis

Testing in clinic Laboratory Testing
(Point of Care)
A Rapid antigen tests A Throat culture
A Molecular nucleic acid A Molecular nucleic acid
amplification testing (POCT) amplification
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What determines where the test can be
performed?
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CLIA regulations for testing

A All laboratory testing in the U.S. falls under the jurisdiction of
Clinical Laboratory Improvement Amendments of 1988 (CLIA)

A Administered by CMS and is implemented through three federal
agenoi €6C, CMS, and the Food and
(FDA)

A The three categories of testing for CLIA purposes are
(including the provider-performed

microscopy procedures [PPMP] subcategory), and
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CLIA regulations for testing

A Waived, moderate complexity, and high complexity designation
based on ease of use

A CLIA requires that waived tests must be simple and have a low
risk for erroneous results

A Tests classified as moderately complex must be performed in a
clinical laboratory

Only CLIA-walved tests can be
performed at point-of-care



Point-of-care testing (POCT)

Testing performed while
patient care is occurring

Main advantage is time
gained

Therapeutic choices in
real time

Aldentify treatment to administer
AAvoid unnecessary drugs/treatments

Requires simple platforms
with accurate results

HANDHELD

TRANSPORTABLE

https://i.pinimg.com/736x/0c/26/a9/0c26a969cd5be705139c9a71f39e3665--point-of-care-testing-lab-tech.jpg
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POCT In infectious disease diagnostics

A These are CLIA waived tests that can be performed by
facilities with a Certificate of Walver

A Increasingly larger portion of infectious disease testing

A Huge advantage of rapid answer for treatment
decisions

A Quality is key- results must approach the same
sensitivity and specificity of laboratory tests



Rapid antigen tests for GAS

A Available since the 1980s

A Most common first line of testing at
clinic

Al mmunoassays:-speciéic e ct

antigens .
BinaxNOW
A Qualitative resulting ==
A Vary greatly in their sensitivity ——

I Negative GAS results need culture e ————
confirmation
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[Diagnostic Test Accuracy Review]

Rapid antigen detection test for group A streptococcus in
children with pharyngitis
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ABSTRACT
Background

Group A streptococcus (GAS) accounts for 20% to 40% of cases of pharyngitis in children; the remaining cases are caused by viruses.
Compared with throat culture, rapid antigen detection tests (RADTs) offer diagnosis at the point of care (within five to 10 minutes).

Objectives

To determine the diagnostic accuracy of RADTs for diagnosing GAS in children with pharyngitis. To assess the relative diagnostic

accuracy of the two major types of RADTs (enzyme immunoassays (EIA) and opucal immunoassays (OIA)) by indirect and direct
COMparison.

Search methods
We searched CENTRAL, MEDLINE, EMBASE, Web of Science, CDSR, DARE, MEDION and TRIP (January 1980 to July 2015).

We also conducted related citations tracking via PubMed, handsearched reference lists of included studies and relevant review arricles,
and screened all articles citing included studies via Google Scholar.

Selection criteria

We included studies that compared RADT for GAS pharyngius with throat culture on a blood agar plate in a microbiology laboratory

in children seen in ambulatory care.
Data collection and analysis

Two review authors independently screened titles and abstracts for relevance, assessed full texts for inclusion, and carried our data
extraction and quality assessment using the QUADAS-2 tool. We used bivariate meta-analysis to estimate summary sensitivity and
specificity, and to investigate heterogeneity across studies. We compared the accuracy of EIA and OIA tests using indirect and direct
evidence.
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Study characteristics

We searched for studies published in any language from January 1980 to July 2015. We found 98 unique studies, for a total of 116 test
evaluations, involving 101,121 children. The number of participants ranged from 42 to 11,644 across test evaluations. The proportion
of children with strep throat ranged from 9.5% to 66.6% across test evaluations.

Quality of the evidence
Important study design features were frequently not reported. The overall methodological quality of included studies was poor. For

most studies, we had concerns about the ways in which participants were selected.
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Key results

On average, rapid tests for strep throat had a sensitivity (ability to correctly detect people with the disease) of 86% and a specificity (ability
to correctly identify people who do not have the disease) of 95%. There was substantial variability in rapid test performance across
studies, which was not explained by study characteristics, including methodological quality. The two types of rapid tests under evaluation
seemed to have comparable sensitivity (85.4% versus 86.2% for enzyme immunoassays and optical immunoassays, respectively). Based
on these results, we would expect that amongst 100 children with strep throat, 86 would be correctly detected with the rapid test while
14 would be missed and not receive antibiotic treatment. Of 100 children with non-streptococcal sore throat, 95 would be correctly
classified as such with the rapid test while 5 would be misdiapnosed as having strep throat and receive unnecessary antibiotics.
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Morbidity and Mortality Weekly Report

Notes from the Field

Group A Streptococcal Pharyngitis Misdiagnoses at
a Rural Urgent-Care Clinic — Wyoming, March 2015

Alexia Harrist, MD, PhD-%; Clayton Van Houten, M5%; Stanford T
Shulman, MD3; Chris Van Beneden, MD*; Tracy Murphy, MD?

Group A Streptococeus (GAS) is the most common bacterial
cause of pharyngitis, implicated in 20%-30% of pediatric
and 5%—15% of adult health care visits for sore throat (7).
Along with the sudden onset of throat pain, GAS pharyngitis
symptoms include fever, headache, and bilateral tender cervi-
cal lymphadenopathy (/,2). Accurate diagnosis and manage-
ment of GAS pharyngitis is critical for limiting antibiotic
overuse and preventing rheumatic fever (2), but distinguishing
between GAS and viral pharyngitis clinically is challenging (7).
Guidelines for diagnosis and management of GAS pharyngi-
tis have been published by the Infectious Diseases Society of
America (IDSA)* (7). IDSA recommends that patients with
sore throat be tested for GAS to distinguish between GAS
and viral pharyngitis; however, IDSA emphasizes the use of
selective testing based on clinical symptoms and signs to avoid
identifying GAS carriers rather than acute GAS infections (/).
Therefore, testing for GAS usually is not recommended for
the following: patients with sore throat and accompanying

LI5S Department of Health and Human 5ervices/Centers for Disease Control and Prevention

The line list revealed nonadherence to IDSA guidelines in
testing and treatment procedures. Ten of 34 (29%) patients
aged =3 years who were tested for GAS reported no sore
throat, the symptom that should prompt evaluation for GAS
pharyngitis in patients aged 23 years (/). Two of these 10 were
asymptomatic adult contacts of patients with diagnosed GAS
pharyngitis; both asymptomatic contacts had positive RADT
results and were prescribed an antibiotic. Of the 24 tested
patients aged 23 years with sore throat, 19 (79%) reported
cough or rhinorrhea, symptoms that suggest a viral rather than
bacterial etiology (7). Although diagnostic testing of patients
aped <3 years is not routinely recommended, testing of symp-
tomatic children who are household contacts of persons with
laboratory-confirmed GAS pharyngitis can be considered (7).
Among the seven patients aged <3 years who were tested for
(GAS pharyngitis, five (71%) had GAS-positive family members
indicated by shared surname included in the line list; however,
all seven (100%) had cough, and five (71%) had rhinorrhea.

Four of six patients with negative RADT results received an
antibiotic. The clinic practice was to send throat swabs from
patients with negative RADTs to a commercial laboratory for
back-up culture, but it is unknown whether the clinic obtained

arr f_lfl Q_mi';l';'tn:l 1'|'| rirvat r-nlfnrn:"':rnm l:.‘ J!'I.nT_nFn-':fiwp natientc

MMWR / January 1,2016 / Vol. 64 / Nos. 50 & 51 1383



Investigation

A In March 2015, a rural urgent-care clinic serving a population of
5,000 7,000 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).

A Findings

I Testing asymptomatic patients (no sore throat)

I Testing of patients with viral illness symptoms

I 86% positivity rate on rapid antigen tests performed
|

Clinic staff were reading tests at | ong
instructions- can lead to false positives

A Intervention

I 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

A Not accurate enough for definitive diagnosis
I E.g. rapid strep and flu tests

A Too difficult to perform at point-of-care
I E.g. molecular testing

A Too Expensive

© 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.



How does Molecular POCT address

these Issues?

Problems

A Not accurate enough for
definitive diagnosis
I E.g. rapid strep and flu tests

A Too difficult to perform at point-
of-care
I E.g. molecular testing

A Too Expensive

Solutions

A Increasing sensitivity and
specificity
I Molecular testing

A Assays designed to be
user-friendly and more
error-proof

A Costs decreasing over time
and reimbursement that
matches test costs
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Molecular POCT tests for infectious
diseases

A Traditionally designated by CLIA as moderate/high
complexity
I performed in the clinical laboratories

A Only rapid antigen testing was available as CLIA
waived

A CLIA waived tests have recently become available



CLIA waived molecular tests for infectious
diseases

A January 8th, 2015: First CLIA waived test for influenza
A and B (Alere i Influenza A&B)

A Followed by the Roche cobas Influenza A/B

A GAS and RSV are also now available on both platforms



Molecular testing pros and cons

cons

A Can amplify genome A Typically costs more

A Highly sensitive and A Tekes longcer
specific



Advantage of sample amplification

.4 Q\\W/Q |

Detection
threshold

9=

i

—_—

Nurse ©

Not Amplified
GAS+ Sample GAS+ Sample

BinaxNOW'




$OHUHC

il
—

4 - 8 minutes to result for GAS

8-13 minutes to result for FIU/RSV

Small footprint(8. 150 W x
7.6490 D

Weight= 1.4 Ibs / 3 kg
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