X

Lab Med Online ]l M[(O)
Vol. 1, No. 1: 26-34, January 2011 OIAID|ME 5t

DOI 10.3343/lm0.2011.1.1.5

P

SIR0]A12] 2009 Al IZ2OIR} AQ| QAKIAT} LIS
XICh HEHEO| H|

L_L- O d

Clinical Characteristics and Comparison of the Various Methods Used for the Diagnosis of
the New Influenza A Pandemic in Korea
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Background: Laboratory diagnosis of new influenza A (HIN1) is crucial for managing patients and establishing control and prevention mea-
sures. We compared the diagnostic accuracies of the real time R-PCR (rRT-PCR) test recommended for the confirmation of the new flu and the vi-
ral culture method used conventionally for viral disease with that of the rapid antigen test (RAT).

Methods: We performed RAT, R-mix culture, and real-time PCR by using 861 respiratory samples collected from December 2009 to January 2010
and evaluated the abilities of these methods to detect new influenza A. The relationship among the positive rates of RAT, grades of culture, and the
cycle threshold (Ct) values of rRT-PCR was also evaluated.

Results: Of the 861 patients, 308 (35.8%) were diagnosed with new influenza A. The sensitivities, specificities, positive predictive values, and
negative predictive values of the tests were respectively as follows: 59.7%, 99.5%, 98.4%, and 81.6% for RAT; 93.2%, 100%, 100%, and
96.3% for R-mix culture; and 95.8%, 100%, 100%, and 97.7% for rRT-PCR. Samples with weak positive grade in culture and those with Ct val-
ues of 30-37 in rRT-PCR showed positivities as low as 25.3% and 2.3% in RAT, respectively. The hospitalization rate and death rate of the con-
firmed patients were 3.2% and 0.3%, respectively, and gastrointestinal symptoms were observed in 7.2% of the patients.

Conclusions: R-mix culture and rRT-PCR tests showed excellent reliability in the diagnosis of new influenza A and could be very useful, especial-
ly for samples with low viral load.

Key Words: New influenza, Rapid antigen test, Culture, Real-time RFPCR
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Table 1. Demograpnic and clinical characteristics of 308 patients with
confirmed new influenza A (H1N1)

Case
Variables
No. %
Gender Male 152 49.4
Female 156 50.6
Treatment type Outpatients 298 96.8
Hospitalized 10 32
Underlying condition Previously healthy 221 7.8
High-risk group™ 87 282
Agelyr) 0-7 138 44.8
8-19 55 179
20-29 58 18.8
30-39 37 120
40-49 10 3.2
>50 10 3.2
Symptoms Febrile sense 272 88.3
Cough/sputum 222 72.1
Rhinorrhea 138 448
Myalgia 120 39.0
Sore throat 16 37.7
Headache 88 286
Vomitting 1 36
Abdominal pain 3 1.0
Diarrhea 8 26
Dyspnea 4 13
No symptom 6 1.9

*High-risk group includs patients with age above 65 yr, age below 5 yr, malignan-
¢y, pregnancy, chronic diseaes of liver, kindey and lung.

SHTh D@l £31A] b
S 14% (3/22D9c) AA) Y

% it % 9.2 B 12971 )
U F BB Lol 1 Atk

Aol A FAS Hol
217%2] FHES BT HH°§7d*P94 FAE-2 33.3% (287/861)°]
AL, AATE FFEAAYRESHARE 34.3% (295/86D0]3ATh
(Table 2). A1 QIZF4iIA} 22} 30892 7|02 313 o,
AIET A 18472 BFAfoll A QIZFAA} oF/duh-go] et
U 507%9] RIFEE Helom Sole, oFdEA|et S5
& 717} 99.5%, 98.4%, 81.6%X T HFo|# 2 vljof Aol A= 308
5 287789 SEAtoflA] A1 QIEFAALR A E|0] 93.2%2] W e
£ Hlon|, Bolk &} R SA]5= 100.0%, o/l SA1= 96.3%
ek AR SR AAHRESAARY] -
o] 229} -SAJol| 22 = 7}2F 95.8%, 100.0%, 100.0%, 97.7%2Ct.
AR %ﬂ:@iﬁm‘i%@*}ﬂ HFHAE Sl A =
J 74 9], 553 |2 A2 96.1%2] YAES HY
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Table 2. Performance of three tests for new influenza A (H1N1)

Rapid antigen test Culture rRT-PCR
Positive Negative Positive Negative Positive Negative
New influenza A (H1N1) Positive 308 184 (98.4%) 124 (18.4%) 287 (100%) 21 (3.7%) 295 (100%) 13 (2.39%)
confirmation® Negative 553 3 (1.6%) 550 (81.6%) 0 553 (96.3%) 0 533 (97.7%)
Total 861 187 674 287 574 295 566
Sensitivity 59.7% 93.2% 95.1%
Specificity 99.5% 100.0% 100.0%
PPV 98.4% 100.09% 100.0%
NPV 81.6% 96.2% 97.4%

*Positive confirmation for new influenza A (H1N1) was made when the specimen was positive in either realtime RT-PCR or culture. Negative confirmaton for new influenza
A (H1N1) was made when the specimen was negative in both real-time RT-PCR and culture.

Abbreviations: PPV, positive predictive value; NPV, negative predictive value.

Table 3. Summary of results from rRT-PCR, R-mix culture and rapid
antigen test

Group rRT-PCR  Culture RAT  No. Final interpretation

1 + + + 180  Alltrue positive

2 + = 94  False negative in RAT

3 - - 20  False negative in culture and RAT
4 - + - 10  False negative in rRT-PCR and RAT
5 - 3 False negative in rRT-PCR

6 + - + 1 False negative in culture

7 - - + 3 False positive in RAT

8 - - - 550 Allture negative

Table 4. Comparison of R-mix culture and rapid antigen test results
based on Ct values of rRT-PCR among the confirmed new influenza A
patients

R-mix culture Rapid Antigen test
Ct values No.

Positive No. (%) Positive No. (%)

rRT-PCR  15-<20 15 15 (100.0) 14(93.3)

20-<25 104 104 (100.0) 9 (95.2)
25-<30 129 23(95.3) 6(51.2)
30-<37 44 29 (65.9) 1(23)
37-<38 3* 3(100.0) 1(33.3)
Undertermined 13* 13 (100.0) 3(23.1)

Abbreviations: RAT, rapid antigen test; PPV, positive predictive value; NPV, negative
predictive value.

TH(Table 3).

-5 AL HI9; RAT HARRO]
At 54991 9= AA|2) 84.8% (730/86D5 AHA|BH3ATE A =7t
AASHA] oF= A= I 15.2% (131/86D =T AIA]
2t SHA AR AR 2 Hfj o] 5*1011 %“éOIWi A&

T kAol

i BV 55 %%2001]2'1
sl ALIA o%%o&x} of] Qo] AARE F3E A

% 13990k

A i?M AR Crghell e Al43k AL
FAE-L 15-20 7Tl A 93.3%, 20-25 L7l A] 95.2%0]Q1 AL, 25-
30 FHEEl = FAB] W2 51.2%, 30-37 1ol A 2.3%2 FAIE
o] Cigko] 2 AANA W2 FYES BTh(Table 4). Hfol A
HHOJ%*.A}% é_‘AVJ %‘—I}‘ ALY Cigho] 25 w]ekel

B2 HRlaL, 25-30 11kl A 95.3%, 30-37 -
ZFol| A 65.9%9";% @Am SUE AT A A Ap5EA
L8 IO Fu7|e-g Hlold 397t gl 19l= ot
3774, ARnZFS- 2,1990|9131 TH2 16]= Ctgf 37.78, ARngrS 1,148
ojglom Lmz] 16 Cigh 3749, ARngk 144800k =Lt
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*The culture test results in this group are composed of two cases of 1+ grade and
one case of 2+ grade; "The culture test results in this group are composed of elev-
en cases of 1+ grade, 2 cases of 1+ grade and 2 cases of 2+ grade.

Table 5. Comparison of rRT-PCR and rapid antiten test results based on
the grades of R-mix culture results among the confirmed new influ-
enza A patients

rRT-PCR Rapid Antigen test
Culture No.
Positive No. (%)  Positive No. (%)
Culture grade* 4+ 76 76 (100.0) 70 (92.1)
3+ 92 0(97.8) 72 (78.3)
2+ 48 46 (95.8) 23(47.9)
1+ 7 2 (87.3) 18 (25.3)

*There were 21 cases of negative culture results, though not presented in the table.
Among these cases, all 21 were positive by rRT-PCR and only 1 tested positive by
rapid antigen test.
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