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Efficacy and Cost Benefits of Rapid Antigen Detection Test for
Group A Streptococci Obtained from Acute Pharyngitis in Children
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Purpose : It has been known that the diagnostic confirmation of group A streptococcal
pharyngitis is accompanied with the results of throat culture and/or rapid antigen detection
test(RADT). This study was designed to evaluate the usefulness and cost benefits of the
RADT in patients with a sore throat compared the empirical antibiotic treated group without
using RADT or throat culture with the antibiotic treated group according to the results of
RADT test and/or throat culture.

Methods : From April 2003 to August 2003, total 369 patients were enrolled this study.
They were redistributed into two groups. In one group, the RADT test and throat culture
were used and the patients received antibiotic treatment according to the results of test and
in the other group, no diagnostic examinations were used and the patients were treated with
antibiotics which were chosen empirically. The flow sheet with questionnaire was drawing up
and obtained the clinical symptoms, signs and the name of antibiotics that were administered.

Results : A total of 244 patients were treated after the throat culture and/or RADT, and
125 patients were treated empirically. The prevalence of bacteriologically confirmed group A
streptococcal pharyngitis was 20.1%. The sensitivity and specificity of RADT were 89.8%
and 86.1%, respectively. Positive predictive value and negative predictive value were 62.0%
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and 97.1%, respectively. The rate of antibiotic use was high in both groups. Because the

physician used the antibiotics even if the result of RADT was negative. So about 37% of

reduction of antibiotics use might be possible if we used antibiotics according to the results

of RADT. There were no cost differences between the RADT applied group and the em-

pirically treated antibiotic group if we could reduce the price of RADT to 63% of the

current price.

Conclusion : The RADT could be applied for the easy and rapid diagnosis and prompt

treatment for group A streptococcal pharyngitis, and RADT could reduced the number of

antibiotics used if the price of RADT was reduced to 63% of current price. For accurate

evaluation of efficacy and cost effect, further controlled study is needed.

Key Words : Group A streptococci, Pharyngitis, Rapid antigen test, Throat culture
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Table 1. Clinical Feature of Performed Rapid Antigen Detection Test(RADT) Group and Empiri-

cally Treated Group

Performed RADT group(%) Empirically treated group(%) Significance
(N=244) (N=125) (P value)

Male/Female 138/106 64/61
Weight(kg) 26.00 =13.03 20.02+9.63 <0.05
Age(years)

<3 22( 9.0 34(27.2) <0.05

3~5 52(21.3) 35(28.0)

5~10 118(48.4) 50(40.0)

10~15 31(12.7) 4( 3.2)

>15 21( 8.6) 2( 1.6)
Days from onset 1.78 £0.99 190+ 1.11 NS
Body temperature( C) <0.05

<374 42(17.2) 3( 24

37.5~38.0 60(24.6) 33(26.4)

38.1~39.0 111(45.5) 62(49.6)

>39.1 31(12.7) 27(21.6)
Fever duration(days) 1.76 £0.99 1.95+1.03 NS
Sore throat 177(72.5) 78(62.4) <0.05
Exudate on tonsil 140(57.4) 9( 7.2) <0.05
Headache 102(41.8) 38(30.4) <0.05
Rash 10( 4.1) 5( 4.0) NS
Lymphadenopathy 46(18.9) 17(13.6) NS
Cervical tenderness 43(17.6) 3( 2.4) <0.05
Abdominal pain 48(19.7) 35(28.0) NS
Cough 40(16.4) 47(37.6) <0.05
Rhinorrhea 56(23.0) 56(44.8) <0.05
Hoarseness 5( 2.1) 5( 4.0 NS
Diarrhea 6( 2.5) 8( 6.4) NS
Vomiting 21( 8.6) 16(12.8) NS
Antibiotic use before test 52(12.3) 9( 7.2) <0.05
Use of antibiotics 174(71.3) 95(76.0) NS

Table 2. Results of Rapid Antigen Detection
Test according to the Results of Throat Swap
Culture

Rapid test Rapid test

o . . Total

positive negative
Culture positive 44 5 49
Culture negative 27 168 195
Total 71 173 244

Sensitivity : 89.8%, Specificity : 86.1%, Positive pre-
dictive value: 62.0%, Negative predictive value :
97.1%, False positive rate: 38.0%, False negative
rate : 13.9%, Prevalence : 20.1%
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Table 3. Clinical Profiles between the Positive and Negative Results of Throat Swab Culture

Positive throat culture group(%) Negative throat culture group(%) Significance

(N=49) (N=195) (P value)

Male/Female 28/21 110/85
Weight(kg) 25.7+13.0 26.1+13.7 NS
Age(years) NS

<3 0 21(10.8)

3~5 12(24.5) 43(22.1)

5~10 28(57.1) 90(46.2)

10~15 7(14.3) 23(11.2)

>15 2( 4.0) 8( 9.2)
Days from onset 1.45+0.84 1.65+0.93 NS
Body temperature( C) NS

<374 12(24.5) 32(16.4)

37.5~38.0 10(20.4) 51(26.2)

38.1~39.0 24(49.0) 85(43.6)

>39.1 3(6.1) 27(13.8)
Fever duration(days) 1.61£0.92 1.70£0.96 NS
Sore throat 40(81.6) 137(70.2) NS
Exudate on tonsil 26(53.1) 114(58.5) NS
Headache 22(449.2) 79(40.5) NS
Rash 6(12.2) 4( 2.1) <0.05
Lymphadenopathy 10(20.4) 36(18.5) NS
Cervical tenderness 8(16.3) 35(17.9) NS
Abdominal pain 16(32.7) 32(16.4) <0.05
Cough 14(28.6) 29(14.9) <0.05
Rhinorrhea 8(16.3) 47(24.1) NS
Hoarsness 0( 0.0) 5( 2.6) NS
Diarrhea 1( 22) 5( 2.6) NS
Vomiting 7(14.3) 14( 7.2) NS
Antibiotic use before test 8(16.3) 44(22.5) NS
Use of antibiotics 43(87.7) 130(66.7) <0.05
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Table 4. Clinical Profiles between the Positive and Negative Results of the Rapid Antigen

Detection Test(RADT)

Positive RADT group(%) Negative RADT group(%) Significance
(N=71) (N=173) (P value)

Male/female 34/37 72/101
Weight(kg) 26.9£99 25.6£14.1 NS
Age(years) <0.05

<3 0( 0.0) 19(10.7)

3~5 10(13.9) 41(23.2)

5~10 43(60.1) 81(45.8)

10~15 1521.1) 16( 9.0)

>15 3( 4.0 17( 9.6)
Days from onset 1.48+0.81 1.70£0.97 NS
Body temperature( C) NS

<37.4 11(15.5) 29(16.8)

37.5~38.0 18(25.4) 42(24.4)

38.1~39.0 36(51.0) 77(44.5)

>39.1 6( 8.5) 25(14.5)
Fever duration(days) 1.65£0.90 1.75+0.99 NS
Sore throat 60(84.5) 117(67.6) <0.05
Exudate on tonsil 39(54.9) 101(58.3) NS
Headache 38(53.5) 63(36.2) <0.05
Rash 8(11.3) 2(12) <0.05
Lymphadenopathy 19(26.8) 27(15.5) <0.05
Cervical tenderness 17(23.9) 26(14.9) <0.05
Abdominal pain 18(25.4) 30(17.2) NS
Cough 13(18.3) 30(17.2) NS
Rhinorrhea 11(15.5) 44(25.2) NS
Hoarseness 0( 0.0) 5(29) NS
Diarrhea 1( 1.4 5(29) NS
Vomiting 9(12.7) 12( 6.9) NS
Antibiotic use before test 1521.1) 37(21.3) NS
Use of antibiotics 68(95.8) 106(61.3) <0.05
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Table 5. Selection of Antibiotics between Per- 32 A¥ 5& AAslen], Karen 50 A%
formed ngid Antigen Detection Test(RADT) 2 =0l Uk, ol% AFZE So| ZAbo] AT A
and Empirically Treated Group

gl 9k IFHAEST gul A FHol 9l

Performed Empirically — Signifi- N 013 v
Antibiotics RADT treated cance oL sigiet. ol dtellA ] Bl A ARl A
group(N) group(N) (P value) kAo g 1} A5 FE Sxﬂoﬂx«] 10A4] Atol<]
Penicillin 7 0 odigolglom, 38.1TCellA 39T Ae]e] do] & uk
Ampicillin 1 0 Al 2 vehte S8 A5 OF A
Amoxicillin 19 9 FEolgirh. el b I Wl A%, F
Am0x1c1111n+ 54 22 b}-E}- 1_ 5@]_\;3 ?J:?: HHOO]: 7&]/1]_ %Ag 1_3"]' H]:ﬂ_
Clavulanate

slod EAA o 011‘_—__201‘_—__ olol .(2‘]’6‘
Cefprozil 16 1 sto] FAIF SR ou] 9] Fol= Sioick Q1%
Cofdinir 5 0 WO} A FATIA A% ek AA STl v
Cefaclor 18 14 NS 3 ®o] veld v 9l A4S BA, 5E, /1%
Cefadroxil 0 1 olgth A& AAA) okAFo] 7ol Tulk ol
Erythromycin 4 1 2 5AlellA] 104] Aol 38.1°CollA 39T Aole]
Acithromycin ! 0 o] # wrAsglom, QFE, Q¥ AEE FE
Clarithromycin 0 0 = 1% A o

IR == 2 3
Roxithromycin 13 13 <] gol F2 E}F/B&E} A A ST
Others 35 24 HlaolA = A FE, QFE, T, WA, AE #
Day of use  3.81+2.19 331162  0.23 ZA, 7Y qkEo] A% AA kATl EAF

Table 6. The Cost of Antibiotics between Performed Rapid Antigen Detection Test(RADT) and
Empirically Treated Group

Recommendation dosage” Cost™ of performed Cost of empirically

Antibiotics

(mg/kg/day) RADT group(won) treated group(won)
Penicillin 50 10,965 0
Ampicillin 100 1,127 0
Amoxicillin 50 11,310 5,660
Amoxicillin+ Clavulanate 40 95,427 98,989
Cefprozil 30 156,279 113,512
Cefdinir 14 38,861 0
Cefaclor 40 148,158 121,744
Cefadroxil 30 0 1,648
Erythromycin 50 7,233 1,911
Azithromycin 10 5,145 0
Clarithromycin 15 0 0
Roxithromycin 5 14,010 14,802
Others 36.2 158,634 114,923
Average cost(won/patient) 3,719 4,980

*Adapted from reference 26,

patients X average of antibiotic used days in rapid test not performed group Xcost of antibiotics/mg

"Dosage X Average weight of groupXnumber of individual antibiotic used
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