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Abstract 
Introduction: Point-of-care polymerase chain reaction 
(PCR) testing for strep pharyngitis has recently been 
adopted as the preferred method of rapid testing for 
pharyngeal group A strep (GAS) infection in many ur-
gent care (UC) centers. Despite the high published ac-
curacy of PCR for GAS (sensitivity 94.2% and specificity 
98%), many medical providers continue ordering con-
firmatory throat cultures. 
 
Methods: This was a multisite retrospective chart review 
of patients seen throughout a regional network of UC 
centers in Washington state who were tested for GAS. 
Patients were included if they had a resulted strep PCR 
and throat culture to validate the accuracy of the point-
of-care testing (POCT) strep PCR in a real-world setting.  
 
Results: A false negative PCR result (PCR -, culture +) 
was identified in only 6 cases (2.3%). True negative PCR 
findings (PCR -, culture -) resulted in 247 cases (95.7%). 
Specificity was calculated to be 99.3% (NPV= 97.6%), 
which closely approximates the manufacturer’s reported 
value. Five patients were identified as having a true 
positive test (PCR +, culture +), and two had a false pos-

itive (PCR +, culture -). Non-GAS, not testable with this 
PCR strep test machine, was revealed on 7% (26/383) 
of all throat cultures. An antibiotic was prescribed pre-
sumptively in 42% (159/383) of cases. Oral steroids 
were given for symptomatic treatment in 129 of the 
383 (33.6%) cases. Centor scores were calculated for all 
patients. No difference in the average scores was iden-
tified when calculated for the several subcategories of 
patients identified to have GAS, non-GAS, true positive, 
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true negative, false positive, or a false negative. Each 
category scored approximately 2 out of 5 (range: 1.8–
2.2), suggesting that throat cultures were being used 
for confirmation on the least obvious cases. 
 
Conclusion: Despite excellent specificity, ordering of 
confirmatory throat cultures was common in this urgent 
care network. This practice as well as presumptive anti-
biotic treatment while culture is pending suggests a 
lack of clinician confidence in the validity of a negative 
PCR strep test result. The test characteristics in this 
chart review study correspond with the industry pub-
lished specificity of POCT strep PCR testing and should 
reassure acute care providers as they incorporate this 
new technology into their practice.  
 
Introduction 

A
cute pharyngitis is among the most common con-
ditions encountered in outpatient clinical practice 
in the United States.1,2 Although most cases of acute 

pharyngitis are caused by respiratory viruses, group A 
streptococcus (GAS), also known as Streptococcus Pyo-
genes, is responsible for 5–15% of cases in adults and 
20–30% of cases in children. It is the most common 
bacterial pathogen involved in cases of pharyngitis in 
children and adolescents.3,4 

Clinical diagnosis of GAS pharyngitis is challenging 
due to its overlapping symptomatology with other infec-
tious and non-infectious etiologies.5,6 The Centor Score 
has been an essential part of acute pharyngitis assessment 
for over 30 years in adults.7 The original Centor criteria 
were later modified by McIsaac et al. in 1998 to include 

age. This addition allowed its use for children.8  
A score of 4 or greater correlates with a 56% prob-

ability of a GAS-positive culture. This clinical assessment 
tool helps differentiate GAS from other etiologies of 
pharyngitis, however, it is not sensitive or specific 
enough to definitively rule in or rule out GAS infec-
tion.7,8  Rapid antigen detection tests (RADT) for GAS 
are common in the acute care setting, however their 
sensitivities are generally <90%,9 and therefore the In-
fectious Disease Society of America (IDSA) recommends 
that negative RADT be confirmed via throat culture for 
all children.5 

Point-of-care laboratory testing (POCT) involving 
polymerase chain reaction (PCR) technology is a recent 
addition to many urgent care clinics. PCR strep testing 
has been shown to be more accurate than antigen test-
ing and significantly decreases inappropriate antibiotic 
use.10 Nascent bedside PCR tests, like those for COVID-
19 and influenza, lack an immediately available gold 
standard for comparison, requiring clinicians to rely 
on industry-published accuracy data.  
 
Study Design 
The Cobas Liat® strep A nucleic acid test became avail-
able in the urgent care clinics involved in this study in 
Washington state in 2022. Despite the industry-published 
sensitivity and specificity of 94.2% and 98% respec-
tively,11 many clinicians continued to seek confirmation 
rapid PCR tests by throat culture. This practice style 
created an opportunity to validate the accuracy of the 
POCT strep PCR machine under real-world conditions. 

All visits with either a rapid strep test or throat culture 
ordered during the 3-month period of August 2022 to 
October 2022 by 71 medical providers at 32 different 
Indigo Urgent Care centers in Washington state were 
screened for eligibility. From there, 418 charts were 
identified. Thirty-five of these cases lacked a finalized 
throat culture (Figure 1). A recent PCR strep test (within 
the previous 7 days) was not available in 101 cases, 
yielding 282 patient encounters with both a resulted 
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Figure 1. Chart Selection

Total Throat Cultures N = 383

Included in Validation N = 258

N = 101 Without Strep
PCR Results

N = 24 Culture Resulted as
Non-GAS

Charts With Both PCR and
Culture Results N = 282

Charts were excluded for lacking finalized culture results. Additionally,
cultures resulting in Non-GAS cannot be used to validate PCR tests as
it is not testing for Non-GAS.

“PCR strep testing has been 
shown to be more accurate than 
antigen testing and significantly 

decreases inappropriate 
antibiotic use.” 



PCR test and a corresponding throat culture. Twenty-
four patients had group C strep or group G strep (non-
GAS) growth on the throat culture.  

The Cobas Liat® strep A nucleic acid test was used 
for PCR testing; it does not detect non-GAS strains. 
Therefore, these charts were also excluded from the 
PCR test validation, although they are included in cal-
culations not involving PCR results. The PCR test find-
ings were compared with the culture result as a gold 
standard to categorize each as a true or false, positive or 
negative PCR result in the remaining 258 charts. The 
project was reviewed by the MultiCare Institutional Re-
view Board and given a waiver given its retrospective 
design as a chart review study.  
 
Results 
Demographic information was collected on the 282 
charts with both rapid PCR and strep culture results. 
Despite the higher incidence of strep throat among pe-

diatric patients, only 44 of the 282 (16%) charts re-
viewed were younger than 14 years old. All 6 of the 
cases with a negative PCR and a positive throat culture 
(the false negatives) were in the category of 15 to 44 
years old. Sixty-two percent of the study participants 
were female (175/282). The incidence of a false negative 
PCR result was very similar between males and females 
at 2:3 (Figure 2).  

Centor scores were categorized according to age. The 
patients who scored the highest Centor value of 5 were 
all in the age group of 3 to 14 years old, and the lowest 
possible score of -1 was only found in those >45 years 
old. This is not surprising because in the age-modified 
Centor scoring, a point is added for patients 3 to 14 years 
old, and a point is subtracted for patients >45 years old.  

The throat culture was positive in 9 of the cases in-
cluded for validation. Three of these culture positive 
cases had a previous positive PCR, representing a true 
positive PCR result (1.2%, 3/258). The 6 remaining pos-
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Figure 2. Number of True Positives, False Positives, True Negatives, and False Negatives Per Age Group and Gender

Age Number of charts True positive False positive True negative False negative

<3 yo 1 0 0 1 0

3 - 14 yo 44 0 1 43 0

15 -44 yo 210 3 1 200 6

>45 yo 27 0 0 27 0

Gender Number of charts True positive False positive True negative False negative

Female 175 1 1 170 3

Male 105 1 1 101 2

Not disclosed 1 0 0 0 1

Other 1 0 0 1 0

Centor Score By Age

Age -1 0 1 2 3 4 5

<3 yo 0 0 0 0 1 0 0

3 - 14 yo 0 16 4 10 4 6 4

15 -44 yo 0 55 43 64 36 11 0

>45 yo 3 15 4 4 2 0 0

Figure 3. Study Results
Culture Positive Culture Negative

PCR Positive True Positive = 3 False Positive = 2 PPV = 60%

PCR Negative False Negative = 6 True Negative = 247 NVP = 97.6%

Sensitivity = 30% Specificity = 99.2%



itive throat cultures had a corresponding negative PCR. 
This signifies a false negative PCR rate of 2.3% (6/258). 
Some 247 charts revealed both a negative PCR and neg-
ative throat culture, resulting in a true negative rate of 
95.7%. Two cases were identified as having a positive 
PCR test that later yielded a negative culture, denoting 
a false positive result (0.8%, 2/258), given that the throat 
culture is the gold standard of comparison. Sub-
sequently, the specificity was calculated to be 99.2% 
(NPV= 97.6%). From the available data included in this 
study, the sensitivity was 30% (PPV 60%). Non-GAS 
was identified on 7% (26/383) of the throat cultures 
(Figure 3). 

A total of 383 charts included a throat culture result 
allowing a strep infection to be confidently identified. 
An antibiotic was empirically prescribed in 42% (159/383) 
of cases (Figure 4). The culture was negative in 136 charts. 
Thus, a bacterial infection was present in 6.0% (23/383) 
of individuals. Only 11 of these infections were confirmed 
to be due to GAS. Of the 383 patient charts reviewed, ste-
roids were prescribed in 129 cases (33.7%). 

The rate of empiric antibiotic therapy and symptom-
atic steroid treatment is highly variable between medical 
providers. It was observed that a single provider, who 
participated in 14% of the patient encounters (59/418), 
ordered 37% (48/129) of the total number of cortico-
steroids and 26% (41/159) of the total antibiotic pre-
scriptions. When this provider’s data is excluded as an 
outlier, the rate of antibiotics and corticosteroids pre-
scribed decreases by 6% (118/324, 36%) and 8% 
(81/324, 25%), respectively. 

 
Discussion 
This study provides real world validation for the 

Cobas Liat® strep A nucleic acid test by revealing a 
specificity (99.2%) very near the published value of 
98%. Due to a relatively low number of PCR positive 
results having an associated throat culture (N=5), the 
calculated sensitivity of 30% is almost certainly spurious 
and related to the appropriate practice of not sending 
cultures when initial POCT PCR testing is positive.   

The throat culture revealed non-GAS as a possible 
cause of the patient’s pharyngitis in 26 cases. Rapid 
PCR testing for S. pyogenes does not evaluate for non-
GAS strains, thus corresponding PCR tests are expected 
to be negative. The primary goal for antimicrobial ther-
apy of bacterial pharyngitis, according to the IDSA, is 
for the prevention of acute rheumatic fever and sup-
purative complications including peritonsillar abscess, 
cervical lymphadenitis, and mastoiditis.6 Non-GAS pha-
ryngitis is not known to trigger acute rheumatic fever. 
Also, patients with group C and G strep frequently ex-
perience less severe symptoms of fever, throat erythema, 
and lymphadenopathy and higher rates of cough and 
rhinorrhea when compared with those with group A 
strep; therefore, treatment of non-GAS is thought to be 
of little benefit. When treatment is indicated, the same 
regimens recommended for GAS pharyngitis are suitable 
for non-GAS, yet a course of 5 days (rather than 10 
days) is reasonable.12 For these reasons, these 26 charts 
were not included in the overall analysis.   

Patients with pharyngitis are frequently treated empiri-
cally with antibiotics pending throat culture results. In 
this study population, an antibiotic was prescribed in 
42% of cases (Figure 4). A bacterial infection, however, 
was present in only 6.0% of individuals. As treatment of 
non-GAS is often not appropriate, antibiotics were likely 
only indicated in 2.9% of the cases. This high rate of pre-
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Figure 4. Antibiotic Use
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sumptive treatment suggests a lack of confidence in the 
accuracy of a negative PCR test and a general trend to 
overprescribe antibiotics for pharyngitis in UC.  

This is significant because, according to the IDSA 
clinical practice guidelines, “with the exception of very 
rare infections by certain other bacterial pharyngeal 
pathogens (eg, Corynebacterium diphtheriae and Neisseria 
gonorrhoeae), antimicrobial therapy is of no proven bene-
fit as treatment for acute pharyngitis due to organisms 
other than GAS.”5 Best practice for appropriate antibio-
tic stewardship, in the case that a patient is treated pre-
sumptively for GAS, would be to discontinue treatment 
as soon as the culture resulted negative. This occurred 
only 17% of the time (23/136).  

Despite only mild benefit, the availability of other 
analgesics with significantly fewer risks, and the IDSA 
guidelines recommending against the use of glucocor-
ticoids, oral steroids were prescribed in over one-third 
(33.7%) of cases by the providers in this study for symp-
tomatic treatment of sore throat (Figure 5).5, 13 While 
corticosteroids have been shown to decrease the dura-
tion and severity of symptoms in GAS pharyngitis, the 
actual reduction in pain duration is less than 6 hours 
on average.13  

Centor scores were calculated for all patients with a 
strep PCR and throat culture result to objectify severity 
and hint which patient presentations prompt the or-
dering of a throat culture to confirm a PCR test. The 
Centor Criteria is a scale from -1 to 5, assigning points 
for age, fever, lack of cough, tender or swollen anterior 
cervical lymph nodes, and tonsillar swelling or exudate. 
No substantial difference was identified in the average 
Centor score for any of the studied subgroups; culture 
identified GAS (2.1) and non-GAS (1.8), or true positive 
(2.0), false positive (2.0), false negative (2.2), and true 
negative (1.8) PCR results (Figure 6).  

Finally, several charts were excluded from the study 
because the throat culture was part of a sexually trans-
mitted disease work up. This hints that some medical 
providers do not understand which organisms grow on 
this throat culture medium or what specific tests are 
appropriate when a patient being evaluated for a sexually 
transmitted disease also has complaints of a sore throat. 
 
Limitations 
This chart review study includes important and note-
worthy limitations. Most importantly, the study was 
retrospective in design and involves only chart review. 
It is unclear why certain providers may or may not 
have ordered confirmatory cultures in cases of negative 
rapid PCR testing.  Moreover, it is unlikely that the 71 

medical providers included in the study were operating 
under a single rationale when deciding to order a throat 
culture or treat with an antibiotic or steroid. It cannot 
even be assumed that a single provider used similar 
logic with each patient they evaluated. There are many 
reasons that one may opt for these tests and treatments. 
This may include patient request or concern, provider 
practice habits, previous poor outcome, practicing de-
fensive medicine, conservative practice style, or even 
electronic medical record order sets.  

The study was conducted over only a 3-month period 
in the late summer and fall. It is unclear whether test 
ordering and prescribing patterns may have had sea-
sonal variability based on this limited period of data 
collection. 

Another limitation to this study is that strep PCR 
tests and throat cultures in the UC clinics require dif-
ferent swab material and collection medium, thus some 
of the variability between PCR and throat culture prac-
tices may result from swab collection quality. In real-
world conditions, the quality of the sample collected 
cannot be standardized and will vary between providers. 
 
Conclusion 
As new point-of-care testing becomes available for use, 
providers are confronted with the dilemma of whether 
and how to change their practice. In the summer of 
2022, our network of UC clinics was confronted with 
this situation when PCR GAS testing became available 
for use, touting a highly accurate result in 20 minutes. 
In many cases, medical providers in our centers con-
tinued to order confirmatory throat cultures despite 
usually negative results.  

False negative PCR tests were rarely identified by 
throat culture with a specificity of 99.3% (NPV= 97.6%). 
These results correspond with the industry reported 
values and offer reassurance to acute care practitioners 
that this technology is safe to include in their practice.  
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Figure 6. Charts With True Negative By Centor Score
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Non-GAS was discovered on 7% of all throat cultures 
included in the study. Non-GAS pharyngitis symptom-
atology is frequently less severe, suppurative complica-
tions are fewer, and do not lead to rheumatic fever when 
comparted to GAS.14,15 Thus, the significance of identi-
fication and treatment are controversial. As non-GAS 
species are not tested on with the PCR test, culturing 
the throat to identify group C strep or group G strep is 
not a valid clinical rationale for obtaining a culture.  

In the charts reviewed, antibiotics were prescribed 
13 times more often than indicated. This surprisingly 
high rate of antibiotic treatment suggests that UC pro-
viders may overestimate the incidence of GAS, or pa-
tient satisfaction may be trumping antibiotic steward-
ship.16 Additionally, oral steroids, which are rarely 
indicated, were used for symptomatic treatment in over 
one-third of the patient encounters.  

Our data also suggest that the rate of empiric antibiotic 
therapy and symptomatic steroid treatment is highly de-
pendent on practice styles. For example, a single provider 
who participated in 60 of the 415 patient encounters 
(14%) ordered 38% (49/129) of the total number of cor-
ticosteroids and 25% (41/161) of the antibiotics.  

This study was designed to validate the rapid strep 
PCR test to determine the necessity of confirmatory 
throat cultures following a negative result. A future 
quality improvement study could include presenting 
our internal data to medical providers and conducting 
a post-intervention chart review to evaluate if any 
change in practice was achieved. Additionally, a more 
accurate sensitivity could be assessed by requesting that 
medical providers order throat cultures after a positive 
PCR for a short, specified period of time. However, the 
ethics of this study would be problematic unless there 
were funding to ensure the cost of these mostly unnec-
essary cultures is not passed on to the patients.  

The accurate diagnosis of GAS pharyngitis has been 
a perpetual and central issue for acute care clinics. Clin-
ical criteria in combination with POCT can aid this 

evaluation. The advent of rapid PCR testing has the 
potential to improve diagnostic accuracy and decrease 
the inappropriate use of antibiotics. Confirmatory 
throat cultures and presumptive antibiotic treatment 
increases cost and risk to the patient. This chart review 
supports the industry published specificity of POCT 
GAS PCR testing and should offer reassurance for UC 
clinicians as new technology is increasingly integrated 
into UC practice. n 
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“The accurate diagnosis  
of GAS pharyngitis has been a 
perpetual and central issue for 

acute care clinics.”


