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ABSTRACT  28 

This publication represents the first part of an update to the clinical practice guideline on the 29 

diagnosis and management of group A streptococcal (Streptococcus pyogenes or GAS) 30 

pharyngitis, developed by the Infectious Diseases Society of America (IDSA). Diagnosis of GAS 31 

pharyngitis by clinician judgement alone is unreliable, and unselective testing incurs cost and 32 

inconvenience for individuals at low risk of having GAS infection. Clinical scoring systems have 33 

been used to quantify the probability of a positive GAS throat culture based on standardized 34 

criteria such as the presence of fever; tonsillar enlargement or exudate; tender and enlarged 35 

anterior cervical lymph nodes; and the absence of cough. The goal of this paper is to determine 36 

whether a scoring system should be used to decide which patients should have a diagnostic test 37 

performed by rapid antigen detection test (RADT), molecular methods, and/or throat culture. We 38 

performed a systematic review of randomized and non-randomized studies that compared the 39 

use of a clinical scoring system to clinician judgement alone in predicting the outcome of a throat 40 

culture. Evidence from studies in children and adults suggests the diagnostic accuracy of a clinical 41 

scoring system is comparable to or slightly higher than clinician judgement alone. However, the 42 

studies are limited due to small size, lack of uniformity in outcome measures, and incomplete 43 

data. The consensus of the panel is that the balance of benefits and harms favors use of a clinical 44 



 

 

scoring system as part of the evaluation of patients with sore throat.  The principal utility of 45 

using a scoring system is to identify patients with low probability of GAS pharyngitis and to 46 

reduce unnecessary testing. 47 

Key words. Group A streptococcal pharyngitis, Streptococcus pyogenes, strep pharyngitis, 48 

clinical scoring system, risk assessment  49 

  50 

In children and adults with sore throat, should a clinical scoring system be used to 51 

determine who should be tested for GAS?  52 

Recommendation: In children and adults with sore throat, we suggest using a clinical scoring 53 

system to determine who should be tested for GAS (conditional recommendation, very low 54 

certainty of evidence)  55 

   56 

Remarks:  57 

1. High-risk individuals should be strongly considered for testing even if their clinical scores 58 
are low. Examples of high-risk individuals include those presenting with sore throat who 59 
have had household exposure to GAS (e.g., living or sleeping in the same indoor shared 60 
space as a person diagnosed with GAS infection), a history of a previous rheumatic fever 61 
diagnosis, or symptoms or signs suggestive of complicated local or systemic GAS 62 
infection (e.g., peritonsillar or retropharyngeal abscess, scarlet fever and/or toxic shock 63 
syndrome). 64 

2. The panel recommends that a clinical scoring system be used as part of the evaluation of 65 
patients with sore throat.  The principal utility of a scoring system is to identify patients 66 
with low probability of GAS pharyngitis, in whom further evaluation by diagnostic testing 67 
is unlikely to be helpful. 68 

3. Given the lack of evidence favoring any particular scoring system, clinicians and patients 69 
may favor clinical scoring systems that do not include laboratory test(s).  70 

4. The recommendation to use a scoring system does not apply to children under three years 71 
of age as GAS infection in this age group may not present with typical clinical features 72 
represented in these scoring systems [Woods 1999]. 73 
 74 

A strong recommendation means most informed people would choose the recommended course 75 

of action and only a small proportion would not.  76 

A conditional recommendation means the majority of informed people would choose the 77 

suggested course of action, but many would not.   78 

  79 

 80 

INTRODUCTION  81 

Group A Streptococcus (Streptococcus pyogenes or GAS) is the most common bacterial cause 82 

of acute pharyngitis [Bisno 1996, Shaikh 2010]. Diagnosis of GAS pharyngitis and initiation of 83 

appropriate antibiotic therapy is important for the prevention of acute rheumatic fever; for the 84 

prevention of suppurative complications (e.g., peritonsillar abscess, cervical lymphadenitis, 85 

mastoiditis, or more invasive disease); to minimize the risk of further GAS transmission; and to 86 



 

 

enable a quicker return to school, work, and usual activities [Gerber 2009]. Antibiotic treatment of 87 

acute pharyngitis is primarily indicated for GAS infection, as treatment is of no proven benefit for 88 

most other pathogens (besides the rare cases of pharyngitis due to Corynebacterium diphtheriae 89 

and Neisseria gonorrhoeae). Accurate diagnosis of GAS pharyngitis is therefore important to 90 

avoid unnecessary antibiotic exposure and the associated expense and potential adverse effects 91 

of such therapy [Gerber 2009, Shulman 2012, Barnett 2014]. The diagnosis of GAS pharyngitis 92 

based on clinical judgement alone is unreliable [Breese 1954, De Alencastro 2020, Nawaz 2000]. 93 

It has been suggested that implementation of a standardized scoring system based on specified 94 

criteria (e.g., presence of fever, tonsillar exudate, tender and enlarged anterior cervical lymph 95 

nodes, and the absence of cough) could help to predict the likelihood of a positive throat culture 96 

for GAS among children aged 3 and older and adults presenting with sore throat [Randolph 1970, 97 

Breese 1977, Centor 1981, Funamura 1983, Fuijikawa 1985, McIsaac 1998, Attia 2001,Woods 98 

1999]. The goal of this systematic review is to determine whether a clinical scoring system should 99 

be used to decide which patients should undergo laboratory testing (e.g., rapid antigen detection 100 

test (RADT), nucleic acid amplification test (NAAT), and/or throat culture) to evaluate for GAS 101 

infection. 102 

The primary audience for this recommendation is clinicians evaluating and treating patients with 103 

suspected GAS pharyngitis. 104 

  105 

METHODS   106 

The panel’s recommendation is based upon evidence derived from a systematic review and 107 

adheres to a standardized methodology for rating the certainty of evidence and strength of 108 

recommendation according to the GRADE (Grading of Recommendations, Assessment, 109 

Development, and Evaluation) approach (Supplementary Figure 1) [Guyatt 2008]. The 110 

recommendation has been endorsed by the American Society for Microbiology (ASM) and the 111 

Society of Infectious Diseases Pharmacists (SIDP).    112 

A strong recommendation means most informed people would choose the recommended course 113 

of action and only a small proportion would not.  A conditional recommendation means the 114 

majority of informed people would choose the suggested course of action, but many would not.   115 

A comprehensive literature search, with no start date and conducted through March 2025 was 116 

performed as part of a systematic review using the PICO (Patient/Population, Intervention, 117 

Comparison, Outcome) framework. Key eligibility criteria at both the overall topic (diagnosis of 118 

GAS pharyngitis) and clinical question (use of clinical scoring systems) levels guided the search 119 

and selection of studies for inclusion. For this question, we sought randomized and non-120 

randomized studies published in English that compared use of a clinical scoring system to 121 

clinician judgement alone to determine which patients with sore throat should be tested for GAS. 122 

Studies focusing on the use of scoring systems to guide antibiotic prescriptions rather than testing, 123 

those not comparing against reference standards of throat culture or RADT, and those that did 124 

not report raw data needed to calculate sensitivities and specificities were excluded. For studies 125 

that reported non-standard definitions of sensitivity and specificity, we recalculated those 126 

outcomes using original data and standard methodologies to ensure consistent and accurate 127 

reporting across studies. Refer to the full list of eligibility criteria in the Supplementary Material. 128 

A critical appraisal of the evidence according to the GRADE approach, along with an assessment 129 

of the benefits and harms of care options informed the recommendation(s) [Guyatt 2008, IDSA 130 



 

 

Handbook]. Details of the systematic review and guideline development processes are available 131 

in the Supplementary Material.  132 

  133 

SUMMARY OF EVIDENCE   134 

Six observational studies were identified that met the inclusion criteria and assessed the accuracy 135 

of clinical scoring systems in determining who should be tested for GAS pharyngitis [Breese 1977, 136 

Centor 1981, Funamura 1983, Fuijikawa 1985, McIsaac 1998, Attia 2001]. All studies used throat 137 

culture as the reference standard. The scoring systems evaluated include those described by 138 

Breese, McIsaac, Centor, Attia, and Fujikawa [Breese 1977, Centor 1981, Attia 1999, Fujikawa 139 

1985]. One study [McIsaac 1998] reported data for combined pediatric and adult populations, as 140 

well as separately for each group. Four studies [Breese 1977, Attia 2001, Funamura 1983, 141 

Fujikawa 1985] focused exclusively on children and one study [Centor 1981] focused on adults.  142 

Children  143 

Three studies reported data on sensitivity and specificity outcomes among children [Breese 1977, 144 

McIsaac 1998, Attia 2001]. The scoring tools assessed in these studies include McIsaac, Breese 145 

and Attia [Breese 1977, McIsaac 1998, Attia 1999]. For the Attia 2001 study, we excluded data 146 

from the intermediate category due to lack of raw data to calculate sensitivity and specificity. Only 147 

definitive diagnosis from scores 0 and 4 categories were included in the forest plots. When 148 

compared to clinician judgement alone without using a scoring system, the scoring systems were 149 

found to have slightly better sensitivity (range, 0.83 – 0.97 versus 0.71 – 0.87) and comparable 150 

specificity (range, 0.60 – 0.72 versus 0.60 - 0.92). 151 

Funamara et al did not report sensitivity and specificity; however, they found no significant 152 

difference between use of a scoring system and standard practice for correct diagnosis (70% vs 153 

69%), false positive rate (20% vs 25%), positive predictive value (40% vs 44%), or negative 154 

predictive value (80% vs 75%) [Funamara 1983].  Similarly, Fujikawa et al found no significant 155 

difference in tentative diagnosis with use of a scoring system (54-93%) vs no scoring system 156 

(53.5%) [Fujikawa 1985]. 157 

 158 

Adults  159 

Two studies compared the use of clinical scoring systems to clinician judgment alone in adults 160 

with sore throat. The first study [Centor 1981] reported the probability of a positive throat culture 161 

for GAS using a predictive model based on four clinical criteria: tonsillar exudates, swollen tender 162 

anterior cervical nodes, oral temperature above 101°F, and pharyngeal exudates. The probability 163 

of GAS was 2.5% with no criteria present, 6.5% with 1 criterion, 15% with 2, 32% with 3, and 164 

55.7% with 4. The positive predictive value of a resident’s (a physician trainee) guess was 36%.  165 

The second study [McIsaac 1998], which used the same score as in Centor 1981, did not find 166 

significant differences among adult patients between using and not using the McIsaac scoring 167 

tool in sensitivity (0.70, 95% CI: 0.51–0.84 versus 0.68, 95% CI: 0.51–0.82) or specificity (0.98, 168 

95% CI: 0.97–0.99 versus 0.97, 95% CI: 0.95–0.99).  169 

Children and adults combined  170 



 

 

McIsaac 1998 also reported on a combined population of children and adults, using a score that 171 

included age criteria, and found, compared to clinician judgement, the McIsaac scoring tool to 172 

have better sensitivity (0.83; 95% CI: 0.72 to 0.91 versus 0.69; 95% CI: 0.57 to 0.80) and 173 

comparable specificity (specificity – 0.94; 95% CI: 0.92 to 0.96 versus 0.97; 95% CI: 0.95 to 0.98). 174 

 Outcomes of the studies reviewed above are summarized in Table 1. 175 

 176 

Table 1. Summary of Findings per Outcome for Studies Comparing Use of Clinical Scoring 177 

System vs. No Scoring System in Evaluation of Patients with Suspected GAS Pharyngitis 178 

Outcome 
No. of 

Studies, no. 
of patients* 

Scoring tools 
evaluated 

Scoring system  No scoring system 

CHILDREN 

Sensitivity 
3 studies 

[McIsaac 1998, Breese 
1977, Attia 2001] 

1309 patients 

McIsaac, 
Breese and Attia 

Range: 0.83 – 0.97 
[Supplementary figure 4]  

Range: 0.71 – 0.87 
[Supplementary figure 4] 

Specificity 
3 studies 

[McIsaac 1998, Breese 
1977, Attia 2001] 

1309 patients 

McIsaac, 
Breese and Attia 

Range: 0.60 – 0.72 
[Supplementary figure 4] 

Range: 0.60 - 0.92 
[Supplementary figure 4] 

PPVi 1 [Funamura 1983] 

892 patients 
Breese 40% 44% 

NPVii 1 [Funamura 1983] 

892 patients 
Breese 80% 75% 

Correct diagnosisiii 1 [Funamura 1983] 

892 patients 
Breese 70% 69% 

Tentative 
diagnosis 

1 [Fujikawa 1985] 

271 patients 
Fujikawa 54-93% 53.5% 

False positive 
rateiv 

1 [Funamura 1983] 

892 patients 
Breese 20% 25% 

ADULTS 

Sensitivity 
1 [McIsaac 1998] 

423 patients 
McIsaac score 

0.70 (95%CI 0.51 - 
0.84) 

[Supplementary figure 4] 

0.68 (95% CI: 0.51–
0.82) 

[Supplementary figure 4] 

Specificity 
1 [McIsaac 1998] 

423 patients 
McIsaac score 

0.98 (95% CI: 
0.97–0.99) 
[Supplementary figure 4] 

0.97 (95% CI: 0.95–
0.99) 

[Supplementary figure 4] 

PPV 1 [Centor 1981] 

286 patients 
Centor score 

2.5% - 55.7% 
 
(2.5% with no 
variables, 6.5% 
with 1 variable, 

36% 



 

 

15% with 2 
variables, 32% with 
3 variables, & 
55.7% with 4 
variables) 

OVERALL POPULATION 

Sensitivity 
1 [McIsaac 1998] 

517 patients 
McIsaac score 

0.83 (95% CI: 0.72 
- 0.91) 

[Supplementary figure 4] 

0.69 (95% CI: 0.57 to 
0.80) 

[Supplementary figure 4] 

Specificity 
1 [McIsaac 1998] 

517 patients 
McIsaac score 

0.94 (95% CI: 0.92 
to 0.96) 

[Supplementary figure 4] 

0.97 (95% CI: 0.95 to 
0.98) 

[Supplementary figure 4] 

*The number of patients reflects the total across included studies and may vary between index and comparator arms due to missing 179 
or incomplete data 180 

i PPV is the predictive value of a positive test referred to by the authors as the PVP (i.e., the likelihood that a patient with a score of 181 
28 points or more will have a positive throat culture) 182 
ii NPV is the predictive value of a negative test referred to by the authors as the PVN (i.e., the likelihood that a patient with a score of 183 
27 or fewer points will have a negative throat culture) 184 
iii Correct diagnosis defined as total number of correctly predicted positive and negative cultures 185 
iv False positive rate is the per cent of patients with negative cultures who scored 28 or more points 186 
 187 

The evidence supporting this recommendation is of very low certainty due to risk of bias (e.g., 188 

deriving and validating scoring tools on the same population, missing data and lack of blinding 189 

according to QUADAS-C assessment [Yang 2021, McGuinness 2021]), inconsistency in scoring 190 

tools used across studies, and imprecision due to wide confidence intervals. Refer to the 191 

Supplemental Materials for exact judgments affecting certainty of evidence for each outcome.  192 

 193 

 194 

 195 

RATIONALE FOR RECOMMENDATION 196 

Existing studies directly comparing the outcome of using a clinical scoring system versus usual 197 

clinical practice without a scoring system have limitations: small sample size, lack of uniformity in 198 

outcome measures, incomplete data, and not contemporary. Evidence from studies in children 199 

and adults suggest diagnostic accuracy is comparable or slightly higher with the use of a scoring 200 

system as compared to clinician judgement alone. In addition, the derivation and validation 201 

studies of the Centor [Centor et al, 1981; Wigton et al, 1986] and McIsaac [McIsaac et al, 1998; 202 

McIsaac et al, 2000] criteria, and particularly the large validation study of both systems by Fine et 203 

al [Fine 2012] provide robust estimates of the probability of a positive rapid test or throat culture 204 

for GAS associated with all possible scores of the Centor or McIsaac scoring systems (see Table 205 

2 below, reproduced from Fine et al) [Fine 2012]. These two scoring systems are nearly identical, 206 

with the only significant difference between them being that McIsaac adds an age criterion.  As 207 

the two systems have similar performance characteristics [Willis 2020, Kanagasabai 2024], both 208 

have been validated, and neither requires a blood test, the panel suggests that either one would 209 

be an appropriate choice as a clinical decision-making aid.    210 



 

 

A third clinical decision-making aid, the FeverPAIN score (Fever, Purulence, Attended rapidly 211 

(≤3d), severely Inflamed tonsils, and No cough or coryza), which is recommended by some 212 

guidelines, was derived to predict throat swab positivity for groups A, C, and G streptococci [Little 213 

2013, Little 2013, Seelay 2021, NICE Guideline]. We did not find evidence comparing the 214 

FeverPAIN score to clinician judgement and could not include this scoring system in our analysis. 215 

Table 2. Percentages of Patients Testing Positive for GAS by Clinical Score in National 216 

Retail Health Data Compared with Published Data 217 

Centor score Retail Health Data, 

Patient Age ≥15 y 

(n= 142081) 

% [95% CI] 

Centor et al 1981 

Derivation Study 
[Centor 1981] 

(n = 286) 

% [95% CI] 

Wigton et al 1986 

Validation Study 
[Wigton 1986] 

(n=516) 

% [95% CI] 

0 (n= 13603) 7 (7-8) 3 (0-16) 3 (0-14) 

1 (n= 45080) 12 (11-12) 7 (2-14) 14 (9-21) 

2 (n= 47167) 21 (21-22) 16 (8-27) 23 (17-30) 

3 (n= 26769) 38 (38-39) 34 (20-46) 45 (36-54) 

4 (n= 9462) 57 (56-58) 56 (35-77) 54 (42-67) 

Overall 23 (22-23) 17 (14-23) 26 (24-32) 

McIsaac Score Retail Health Data, 

Patient Age ≥3 y 

(n= 206870) 

% [95% CI] 

McIsaac et al 1998 

Derivation Study 
[McIsaac 1998] 

(n = 521) 

% [95% CI] 

McIsaac et al 2000 

Validation Study 
[McIsaac 2000] 

(n=619) 

% [95% CI] 

0 (n=23229) 8 (8-9) 3 (1-6) 1 (0-4) 

1 (n= 47083) 14 (13-14) 5 (2-10) 10 (6-16) 

2 (n= 59130) 23 (23-23) 11 (6-19) 17 (11-25) 

3 (n= 47234) 37 (37-37) 28 (18-41) 35 (25-45) 

4 (n= 30084) 55 (55-56) 53 (40-66) 51 (40-62) 

Overall 27 (27-27) 14 (11-17) 17 (14-20) 

Reproduced with permission from Fine AM, Nizet V, Mandl KD. Arch Intern Med. 2012;172(11):847–852 218 

 219 

The panel recommends that a clinical scoring system be used to identify patients with low 220 

probability of GAS pharyngitis, in whom further evaluation by diagnostic testing is unlikely to be 221 

helpful (e.g., a high risk of false positive testing in a low probability patient) or change clinical 222 

management. Use of a clinical scoring system can assist the clinician by providing a quantitative 223 



 

 

estimate of the probability of a positive throat culture in an individual patient. Such estimates can 224 

be a valuable part of clinical decision-making regarding the need for further testing by RADT, 225 

NAAT, or throat culture, together with consideration of individual risk factors, local epidemiology, 226 

costs of testing and treatment, and patient and family preferences [Daniels 2024, Gunnarsson 227 

2023, Gunnarson 2022].  228 

While studies have not addressed the impact of scoring systems on health care equity, the use of 229 

a scoring system may be expected to decrease risks of implicit or other biases by encouraging 230 

consistent and standardized decision-making regarding testing for GAS. Minimal direct harm is 231 

anticipated from implementing such a system. Implementation costs are expected to be low. The 232 

consensus of the panel is that the balance of benefits and harms favors implementation of a 233 

clinical scoring system as part of the evaluation of patients with sore throat. 234 

 235 

IMPLEMENTATION CONSIDERATIONS 236 

Using a scoring system with a favorable negative predictive value could reduce unnecessary 237 

testing (RADT, NAAT, and/or throat culture) and avoid unnecessary antibiotic use in patients with 238 

a low risk of GAS infection [McIsaac 1998]. Although we did not find contemporary cost-239 

effectiveness analyses, to the extent that use of a scoring system reduces additional diagnostic 240 

testing and/or empiric treatment and antibiotic adverse effects, its use is expected to be cost 241 

saving [Cebul 1986, Neuner 2003, Little 2013, Giraldez-Garcia 2011].  242 

Patients and families are likely to have a range of values/preferences that could influence potential 243 
uses of a scoring system. For example, some will be reassured by a relatively low likelihood of 244 
GAS infection and the generally favorable outcome of GAS pharyngitis even without specific 245 
treatment, whereas others might prefer diagnostic testing even if the risk of infection is low.  246 

The advantage of using a clinical scoring system is to avoid diagnostic testing in adults and 247 

children who are more likely to have a viral etiology for their current symptoms. Up to 26% of 248 

school-aged children may be colonized with GAS and are considered carriers [Shaikh 2010]. 249 

These children will test positive using standard diagnostic testing measures. However, these 250 

children generally do not require antimicrobial treatment for acute GAS pharyngitis. Using a 251 

clinical scoring system may help to avoid testing and treatment of children who are carriers at low 252 

risk of developing complications, including acute rheumatic fever.  253 

The clinical scoring systems reported here were developed in eras when throat cultures were the 254 

gold standard for comparison. Modern day clinical practices are very different with most patients 255 

undergoing testing by rapid antigen testing or nucleic acid-amplification assays, with relatively few 256 

patients having cultures performed. The authors of this guideline acknowledge that limited data 257 

exist regarding the performance characteristics of these established scoring systems with our 258 

current clinical practice models. In addition, many patients with complaints of sore throat are pre-259 

screened and tested immediately upon presentation to many ambulatory care settings prior to 260 

being evaluated by the primary clinician. Rather than unselected testing of patients with sore 261 

throat, we recommend workflow changes and the use of a clinical scoring system to identify low 262 

risk patients who do not require testing.   263 

The following table (Table 3) lists examples of clinical scoring systems and their associated criteria 264 

that clinicians could consider using to help predict the likelihood of pharyngitis due to GAS.   265 

  266 



 

 

Table 3. Clinical Scoring for Predicting Group A Streptococcal Pharyngitis  
Feature Centor Score McIsaac Score FeverPAIN* Score 

Viral 
Symptoms 

Absence of  
Cough 

1 Absence of 
Cough 

1 Absence of Cough 
or Coyrza 

1 

Cervical 
Adenopathy 

Swollen tender 
anterior cervical 
nodes 

1 Swollen tender 
anterior cervical 
nodes 

1 N/A   

Fever >100.4oF (38oC) 1 >100.4oF (38oC) 1 Febrile in past 24 
h 

1 

Tonsillar 
Appearance 

Tonsillar Exudate 
or swelling 

1 Tonsillar Exudate 
or swelling 

1 Inflamed Tonsils 
Purulent Tonsils 

1 
  

1 
Duration N/A   N/A   <3 days since 

symptom onset 
1 

Age N/A   3 y – 14 y 
15 y – 44 y 
>45 y 

1 
0 

-1 

N/A   

Risk 
Stratification 

Points  % Strep Points % Strep Points % Strep 

Low Risk 0-1 7-12% 0-1 7.6-13.1% 0-1 1-10% 

Intermediate 
Risk 

2-3 21-38% 2-3 20.8-33.6% 2-3  11-35% 

High Risk 4 57% 4-5 50.7-69.3% 4-5 51%-
53% 

* We did not find evidence that FeverPAIN has been compared to clinician judgement alone and therefore 267 
we did not include this scoring system in our analysis. 268 

Columns show three scoring systems and the clinical features included in calculating the risk of testing 269 
positive for detection of GAS for each accumulated score (% Strep). 270 

Adapted and reprinted with permission from Jennifer L. Hamilton, MD, PhD, and Leon McCrea, II, MD, 271 
MPH. Streptococcal Pharyngitis: Rapid Evidence Review, Am Fam Physician.  © 2024 American Academy 272 
of Family Physicians. All Rights Reserved." 273 

   274 

RESEARCH NEEDS  275 

A more confident assessment of the value of a clinical scoring system will depend on the results 276 

of additional research. The field would benefit from contemporary, well designed, adequately 277 

powered, prospective, randomized, controlled trials comparing the use of a standardized clinical 278 

scoring system with clinician judgement alone in patients with sore throat. In addition, the role of 279 

AI and clinical scoring systems remains to be evaluated. 280 

 281 
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