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Brief reports

Pharyngitis is a common reason for seeking medical care. 
Viruses are the most frequent causative agents, however, 30% 

of the cases are caused by Streptococcus pyogenes requiring anti-
biotic treatment to prevent rheumatic fever.1 In daily practice, Bra-
zilian clinicians decide on antibiotic therapy based exclusively on 
clinical criteria, which can lead to overuse of antibiotics.

Clinical decision rules for the diagnosis of streptococcal 
pharyngitis have been proposed in developing countries, one of 
them by the World Health Organization (WHO) and 2 different rules 
in Egypt (“Abu Reesh” and “Steinhoff ”).2–4 Joachim et al5 devel-
oped an alternative score system using Brazilian data. The accuracy 
of different decision rules scores6 and the interobserver variation of 
the clinical signs included in those rules have already been tested.7,8 
To our knowledge, the interobserver variation of the overall rules 
has not been evaluated yet. Our study aimed at evaluating the accu-
racy and interobserver variation of 3 decision rules for the diagnosis 
of streptoccocal pharyngitis: WHO, Abu Reesh and Steinhoff.

METHODS
We performed a cross-sectional study at 2 pediatric hospi-

tals in the city of Rio de Janeiro, Brazil, from June 2010 to June 
2011. The study included 120 patients from 2 to 15 years of age, 
who sought medical care due to “sore throat.” The exclusion criteria 

were: use of antibiotics up to 72 hours before the medical consul-
tation; previous diagnosis of rheumatic fever; immunosuppression 
due to diseases or to the use of drugs; and no record on oropharyn-
geal culture results.

This study was approved by the Committee on Ethics in 
Research of the Evandro Chagas Clinical Research Institute of the 
Fundação Oswaldo Cruz, and informed written consent was pro-
vided by guardians and patients over the age of 12 years.

Each patient was examined by a trained pediatrician who 
completed a form about the predictive signs and symptoms of strep-
tococcal pharyngitis: fever, rhinitis, cough, abdominal pain, head-
ache, scarlatiniform rash, Filatov or Pastia signs, tender enlarged 
anterior or posterior cervical lymph nodes, petechiae on the palate 
and purulent oropharyngeal exudates.6

Swab specimens from the tonsils and posterior pharyngeal 
wall were collected for rapid antigen detection tests (streptococcus 
A test dispositive [Acon, San Diego, CA]) and culture onto a blood 
agar plate. When colony growth showed β-hemolysis and sensitiv-
ity to the bacitracin disc, the culture was considered positive.9

The following 3 clinical decision rules were assessed: the 
WHO rule (purulent oropharyngeal exudate and tender enlarged 
anterior cervical lymph nodes = bacterial pharyngitis); the Abu 
Reesh rule (purulent oropharyngeal exudate or tender enlarged ante-
rior cervical lymph nodes = bacterial pharyngitis); and the Steinhoff 
rule (the following 3 variables in isolation or in combinations of 2 or 
3 in a cumulative score [range = 0–3]: absence of rash [score = 1], 
absence of moderate or severe rhinitis [score = 1] and presence of 
tender enlarged anterior cervical lymph nodes [score = 1]).2–4

The prevalence of positive cultures was calculated for 
patients younger than 5 years and those 5 years or older. The fol-
lowing were calculated for the 3 clinical decision rules and for the 
rapid test: sensitivity, specificity, positive and negative predictive 
values, positive and negative likelihood ratios and diagnostic odds 
ratio with respective 95% confidence intervals.

To assess interobserver variation of the overall rules, part 
of the sample was examined by a second independent clinician 
masked to the findings of the first examination. The κ indices used 
to calculate interobserver variation were interpreted according to 
Landis and Koch:10 poor (κ < 0); slight (κ: 0.00–0.19); fair (κ: 
0.20–0.39); moderate (κ: 0.40–0.59); substantial (κ: 0.60–0.79); 
almost perfect (κ: 0.80–0.99) and perfect (κ = 1.0).

Data masking was elaborated in the Epi Data 3.1 software 
(The EpiData Association, Odense, Denmark), and statistical anal-
yses were performed by using the Statistical Package for the Social 
Science (SPSS, Chicago, IL) software, version 16.0.

RESULTS
The analysis of the WHO and Abu Reesh clinical decision 

rules included 120 patients: 56.2% were males and 69.4% were at 
least 5 years old. The mean age of the sample was 7.5 years (stand-
ard deviation = 4.1). The prevalence of a positive culture among 
the patients under the age of 5 years was 8.6% and among those 
at least 5 years of age was 28.9%. In the analysis of the Steinhoff 
clinical decision rule, 7 patients were excluded due to missing data 
regarding skin rash and rhinitis. The Abu Reesh clinical decision 
rule had the greatest sensitivity (85.2%) whereas that of WHO had 
the greatest specificity (80.8%). The rapid test showed sensitivity 
of 84.6% and specificity of 74.2% (Table 1). The κ index of the 
clinical criteria and of the overall rules are shown in Table, Supple-
mental Digital Content 1, http://links.lww.com/INF/B547.
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DISCUSSION
In the literature, no other study of validation and comparison 

of those 3 clinical decision rules conducted in Brazil was found. 
This study represented a “narrow validation of decision rule” in 
which the rule is tested in a setting different from that in which 
it was developed. Additionally, the prevalence of positive cultures 
for the group 5 years or older was similar to that reported in other 
studies2–5,7

The WHO clinical decision rule showed better accuracy than 
it did in previous validation attempts. In a multicenter study con-
ducted by Rimoin et al,9 sensitivity ranged from 3.6% to 8.5% and 
specificity from 93.8% to 97.4%, whereas 91–100% of the children 
with positive culture were not detected. That rule was considered 
highly specific (93%), but not sensitive (12%) for streptococcal 
pharyngitis diagnosis in a sample of Egyptian children.4,6 Although 
in our sample the WHO clinical decision rule evidenced better 
accuracy (44.4% sensitivity and 80.8% specificity), it still would 
leave untreated 15 of 27 patients with a positive culture (55.5%). 
Of the clinical decision rules tested, that of the WHO is the one that 
best guides clinicians to prevent unnecessarily antibiotic treatment 
if the patient does not meet the rule’s clinical criteria (purulent exu-
date and tender enlarged anterior cervical lymph nodes).

Of the 2 rules proposed in Egypt, the Abu Reesh rule had 
been validated in 2 previous studies with a result similar to that 
found in our study.4,6 It showed the best sensitivity, detecting 23 of 
27 patients with a positive culture (85.2%). Nevertheless, it treated 
unnecessarily 66 of 93 patients with negative culture (71%). In our 
study, the Steinhoff clinical decision rule showed similar accuracies 
with the use of 3 variables.

The rapid test evidenced the best accuracy when compared 
with all clinical decision rules. It determined that treatment was 
unnecessary of 24 of 96 patients with negative culture (25%) and 
left untreated only 4 of 26 patients with positive culture (15.4%).

Our study found better interobserver variation of the clini-
cal signs included in those rules than the only study performed in 
Germany,9 probably due to previous training of our research team. 
Therefore, training to identify the relevant clinical signs and symp-
toms of these rules should be emphasized and maintained in contin-
uing medical education to guarantee better interobserver variation 
in the application of the most accurate rule.

Our study has some limitations. A larger sample might 
have provided more precision in the results. The inclusion of 
only symptomatic patients (with “sore throat”) minimized the 

likelihood of finding positive cultures among healthy carriers of 
S. pyogenes.

Although there is no available vaccine against S. pyogenes, 
this study suggests that countries with high prevalence of rheumatic 
fever and limited laboratory resources should follow the Abu Reesh 
clinical decision rule to indicate antibiotic therapy for patients less 
than 15 years of age complaining of “sore throat” due to its high 
sensitivity. These findings should be confirmed by a larger study that 
could explore other clinical findings or refine the available rules.
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TABLE 1. Accuracy of Clinical Decision Rules for Diagnosing Streptococcal Pharyngitis (WHO, Abu Reesh and 
Steinhoff) and of the Rapid Test in 120 Patients Aged From 2 to 15 Years in the City of Rio de Janeiro, Brazil

Sensitivity Specificity PPV NPV PLR NLR OR

% (95% CI) % (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

WHO  
(n = 120)

44.4 (35.6–53.3) 80.8 (73.6–87.7) 40.0 (31.2–48.8) 83.3 (76.7–90.0) 2.3 (7.9–2.6) 0.7 (0.6–1.2) 3.3 (1.4–8.2)

Abu Reesh  
(n = 120)

85.2 (78.8–91.6) 29.0 (20.9–37.2) 25.8 (18.0–33.7) 82.6 (61.2–95.0) 1.2 (0.9–1.3) 0.5 (0.3–1.9) 2.4 (0.8–7.3)

Steinhoff 1  
(n = 113)*

 7.0 (3.0–12.0) 79.0 (72.0–87.0) 10.0 (4.0–16.0) 73.0 (65.0–81.0) 0.35 (0.16–2.57) 1.2 (0.9–1.3) 1.0 (0.4–2.3)

Steinhoff 2  
(n = 113)*

52.0 (43.0–61.0) 51.0 (42.0–60.0) 25.0 (17.0–33.0) 77.0 (69.0–85.0) 1.1 (0.7–1.6) 0.9 (0.6–1.5) 1.8 (0.8–4.4)

Steinhoff 3  
(n = 113)*

41.0 (32.0–50.0) 72.0 (54.0–60.0) 31.0 (23.0–40.0) 79.0 (72.0–87.0) 1.5 (0.7–2.0) 0.8 (0.6–1.3) 0.8 (0.3–2.4)

Rapid test  
(n = 118)†

84.6 (78.1–91.1) 74.2 (66.3–82.6) 47.8 (38.9–56.8) 94.5 (90.4–98.6) 3.3 (1.1–2.4) 0.2 (0.2–1.3) 15.8 (5.1–50.1)

*Seven partial missing data.
†Missing data = 2.
95% CI indicates 95% confidence interval; PPV, positive predictive value; NPV, negative predictive value; PLR, positive likelihood ratio; NLR, negative likelihood ratio; OR,  

diagnostic odds ratio; Steinhoff 1, used only 1 variable; Steinhoff 2, used 2 variables.


