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  EVIDENCE-BASED ANSWER 

Standardized clinical decision rules, such as the Centor criteria, can identify patients with low likelihood of 

group A beta-hemolytic streptococ-cal (GABHS) pharyngitis who require no further evaluation or antibiotics 

(strength of recommendation [SOR]: A, based on validated cohort studies). For patients at intermediate and 

higher risk by clinical prediction rules, a positive rapid anti-gen detection (RAD) test is highly specific for 

GABHS (SOR: A, based on systematic reviews of diagnostic trials). 

A negative RAD test result, using the best technique, approaches the sensitivity of throat culture (SOR: B, 

based on retrospective cohort studies). In children and populations with an increased prevalence of GABHS 

and GABHS complications, adding a backup throat culture reduces the risk of missing GABHS due to false-

negative RAD results (SOR: C, based on expert opinion). 

  EVIDENCE SUMMARY 

In the US, GABHS is the cause of acute pharyn-gitis in 5% to 10% of adults and 15% to 30% of children. It is 

the only commonly occurring cause of pharyngitis with an indication for antibiotic therapy.1 The main benefit of 

antibiotic treatment in adults is earlier symptom relief—1 fewer day of fever and pain if antibiotics are begun 

within 3 days of onset. 

Antibiotic treatment also reduces the incidence of acute rheumatic fever, which complicates 1 case per 

100,000 in most of the US and Europe (relative risk reduction [RRR]=0.28).2 The risk of acute rheumatic fever 

is higher in some populaHawaiians (13–45 per 100,000).3 Treatment may also reduce suppurative 
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complications (peritonsil-tions, particularly Native Americans and lar or retropharyngeal abscess), which occur 

in 1 case out of 1000.2,4 

A systematic review of the diagnosis of GABHS evaluated the accuracy of history and physical exam 

elements.5 Clinical prediction rules based on selected symptoms and signs can identify patients at low risk for 

GABHS. The 4 Centor criteria (history of fever, anterior cervical adenopathy, tonsillar exudates, absence of 

cough) are well validated in adult populations ( Table 1 ), while other clinical prediction rules (such as McIssac) 

are validated in populations with children and adults ( Table 2 ). The number of criteria present determines the 

likelihood ratio (LR), with which to calculate the posttest probability of GABHS. 

The usefulness of clinical prediction rules depends on knowing how prevalent GABHS is among cases of 

pharyngitis in a particular community. In a typical US adult population, GABHS comprises 5% to 10% of cases. 

The presence of only 1 Centor criterion would reduce the probability of GABHS pharyngitis to 2% to 3%, while 

meeting all 4 criteria would raise the probability to 25% to 40%, an intermediate value ( Table 1 ). If the 

prevalence of GABHS pharyngitis were 50%, as in some Native communities in Alaska, meeting all 4 criteria 

would predict an 86% probability of pharyngitis due to GABHS. Performing additional testing for patients with 

intermediate or high probability based on clinical prediction rules reduces the likelihood of unnecessary 

antibiotic treatment.1 

A systematic review6 of RAD testing demonstrates that the newer techniques (optical immunoassay, 

chemiluminescent DNA probes) have a sensitivity of 80% to 90%, which compares closely with that of throat 

culture (90%–95%). Both have a specificity greater than 95%, so false-positive test results are uncommon 

(LR+ =16–19). Treatment based on a positive RAD test would result in few unnecessary antibiotic 

prescriptions.1 

A retrospective outcome study4 reviewed the frequency of suppurative complications of GABHS among 30,036 

patients with pharyngitis diagnosed with either RAD testing or throat culture. Patients included adults and 

children in a primary care setting. Complication rates were identical. A prospective study of 465 suburban 

outpatients with pharyngitis assessed the accuracy of RAD diagnosis using throat culture as a reference. The 

RAD accuracy was 93% for pediatric patients and 97% for adults.5 In another retrospective review of RAD 

testing, investigators performed 11,427 RAD tests over 3 years in a private pediatric group. There were 8385 

negative tests, among which follow-up cultures detected 200 (2.4%) that were positive for GABHS. In the 

second half of the study, a newer RAD test produced a false-negative rate of 1.4%.7 Because of the possibility 

of higher false-negative RAD test rates in some settings, unless the physician has ascertained that RAD testing 

is comparable to throat culture in their own setting, expert opinion recommends confirming a negative RAD test 

in children or adolescents with a throat culture.1 Patients at higher risk of GABHS or GABHS complications 

may also warrant throat culture back up of RAD testing.1 

 
TABLE 1 

Centor clinical prediction rules for diagnosis of GABHS (for adults) 

One point for each: History of fever, anterior cervical adenopathy, tonsillar exudates, absence of cough 
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Points LR+ Pretest prevalence of GABHS (%) 

   5 10 25 50 

   Post-test probability of GABHS (%) 

0 0.16 1 2 5 14 

1 0.3 2 3 9 23 

2 0.75 4 8 20 43 

3 2.1 10 19 41 68 

4 6.3 25 41 68 86 

GABHS, group A beta-hemolytic streptococcus; LR+, positive likelihood ratio. 

Adapted from data in Ebell et al 2000.5 

 

TABLE 2 

McIssac clinical prediction rules for diagnosis of GABHS (for adults and 
children) 

One point for each: History of fever (or measured temperature >38°C), absence of cough, tender anterior 

cervical adenopathy, tonsillar swelling or exudates, age <15. Subtract 1 point if age 45 or more 

Points LR+ Pretest prevalence of GABHS (%) 

   5 10 25 50 

   Post-test probability of GABHS (%) 

–1 or 0 0.05 <1 1 2 5 

1 0.52 3 5 15 33 

2 0.95 5 10 24 47 

3 2.5 12 22 45 56 

4 or 5 4.9 20 35 62 71 

GABHS, group A beta-hemolytic streptococcus; LR+, positive likelihood ratio. 

Adapted from data in Ebell et al 2000.5 

  RECOMMENDATIONS FROM OTHERS 

The Infectious Diseases Society of America recommends that if the physician is unable to exclude the 

diagnosis of GABHS on epidemiological or clinical grounds, either RAD testing or throat culture should be 

done. A positive result warrants treatment for patients with signs and symptoms of acute pharyngitis. A 
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negative RAD result for a child or adolescent should be confirmed by throat culture unless the physician has 

ascertained that the sensitivity of RAD testing and throat culture are comparable in his or her practice setting.1 

The American Academy of Pediatrics also recommends laboratory confirmation of GABHS pharyngitis in 

children with throat culture or RAD testing. If a patient suspected clinically of GABHS has a negative RAD test, 

a throat culture should be done. Since some experts believe RAD tests using optical immunoassay are 

sufficiently sensitive to be used without throat culture backup, physicians who wish to use them should validate 

them by comparison to throat culture in their practice.8 

Clinical commentary 

The RAD test helps to avoid overprescribing antibiotics 
 

Peter  Danis,  MD 

St. John’s Mercy Medical Center, St. Louis, Mo 

The patient with a sore throat presents a diagnostic dilemma at 8:00 in the evening or on a Sunday 

morning. Patients (or parents) want something done, and frequently request antibiotics. Most of the 

time, they appreciate accurate information on the likelihood of a sore throat being a “strep throat” 

and the benefit or lack of benefit of antibiotics. The “in-between” cases are the toughest to manage, 

and the RAD test gives us the additional information needed to avoid overprescribing antibiotics. 

Empathetic reassurance and symptomatic treatment still suffice in most cases. 

R E F E R E N C E S  

1. Bisno  AL, Gerber  MA, Gwaltney  JM, Kaplan  EL, Schwartz  RH. Practice 

guidelines for the diagnosis and management of group A streptococcal pharyngitis. 

 Clin Infect Dis 2002;35:113–125. 

2. Cooper  RJ, Hoffman  JR, Bartlett  JG , et al.  Special report: CDC principles of 

judicious antibiotics use.  Ann Emerg Med 2001;37:711–719. 

3. Needham  CA, McPherson  KA, Webb  KH. Streptococcal pharyngitis: impact of a 

high-sensitivity antigen test on physician outcome.  J Clin Microbiol 1998;36:3468–

3473. 

4. Webb  KH, Needham  CA, Kurtz  SR. Use of a high-sensitivity rapid strep test 

without culture confirmation of negative results: 2 years’ experience.  J Fam 

Pract 2000;49:34–43. 

5. Ebell  MH, Smith  MA, Barry  HC, Ives  K, Carey  M. The rational clinical 

examination. Does this patient have strep throat?  JAMA 2000;284:2912–2918. 

6. Stewart  MH, Siff  JE, Cydulka  RK. Evaluation of the patient with sore throat, 

earache, and sinusitis: an evidence-based approach.  Emerg Med Clin North 

Am 1999;17:153–187. 

7. Mayes  T, Pichichero  ME. Are follow-up throat cultures necessary when rapid 

http://www.jfponline.com/Pages.asp?AID=1774&issue=September_2004&UID=#bib1
http://www.jfponline.com/Pages.asp?AID=1774&issue=September_2004&UID=#bib8


antigen detection test are negative for group A streptococci?.  Clin 

Pediatr 2001;40:191–195. 

8. American Academy of Pediatrics. Group A streptococcal infections.  In: Pickering 

LK, ed. Red Book: 2003 Report of the committee on infectious diseases. 26th ed. 

Elk Grove Village, Ill: American Academy of Pediatrics; 2003;573–584. 

 


