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Comparison of Culture, Direct Immunofluorescence Assay, and Multiplex Reverse
Transcriptase PCR for Detection of Respiratory Viruses
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Background: Rapid detection of causative viruses is important for the management of acute respiratory illnesses. To increase the detection rate
and decrease the turnaround time (TAT) and cost, we used 24-well plates instead of R-mix shell vials and changes the report time from once on day
3 to twice on days 1 and 5 of culture. The detection rate and TATs of each culture method, direct immunofluorescence assay (DFA), and multiplex

reverse transcriptase polymerase chain reaction (mPCR) were compared.

Methods: Among 2,062 nasopharyngeal swabs (NPSs) received from January 2009 to January 2011, 707 NPSs were cultured in R-mix shell vials
and 1,355 NPSs were cultured in 24-well plates. We analyzed 538 NPSs simultaneously using DFA, mPCR, and culture and compared the detection
rate for 7 viruses (adenovirus, influenza A and B virus; parainfluenza virus 1, 2, and 3; and respiratory syncytial virus [RSV]).

Results: The detection rate when using shell vials was 28.4% (201/707) and was 29.4% (399/1,355) on day 1 and 33.3% (452/1,355) on day 5
when using 24-well plates. In addition, of the 53 viruses that were detected on day 5, 34 were adenovirus, 7 were parainfluenza virus, 4 were influ-
enza A virus, 3 were influenza B virus, 4 were RSV, and 1 was a mix of influenza B and parainfluenza virus. The TAT when using shell vials and 24-
well plates was 4.8 days and 2.5 days, respectively. The detection rate for the 7 respiratory viruses using culture, DFA, and mPCR was 24.3%, 20.
8%, and 38.5%, and the TAT was 3.7 days, 1.0 day, and 1.4 days, respectively.

Conclusions: Using 24-well plates for virus culture is an efficient method for the detection of respiratory viruses.
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1. CHe

20099 19 195 20114 19 319704 Ao o] Wl
ok Sk} Fofl A g7 HFol2| HAPF &= E Q1= (flocked
nasopharyngeal swab)2] 2,027 & tjAlC 2 S3ITE 20099 1
A 195 20109 19 31Y0]= SVCH O = 3 F= 547 13] &
5o 20104 29 195E 20119 19 3140+ 24-well plate
U RS ARgStol, 1974 ofu]E el sUAf 2FH 1S sk
538 ol A= i<, 2 g 2 s A adauts
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2. 4
1) R-mix shell vial Hik} 24-well plate HHQ¥

SVC (ReadyCell, Diagnostic Hybrids Inc., USA) %2 vljoF 3
i SO UL o} 51] S Hel0] LIS, 24
well plate (Nunc A/S, Denmark) B2 uljoF 193} SUA] SVC v

o BA Y0 2 FYfo] BTk
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2) G5 AGAAE AAYHESH(Seeplex RV detection kit, See-
Gene Inc., Korea)-2 A| ZAF2] 2| A|of whe} cDNA (RevertAid First
Strand cDNA Synthesis Kit, Fermentas Co., Ontario, Canada)E g+
A3t 5 set A= ADV, hMPV, coronavirus 229E/NL63 (229E), PIV1/
2/3E, set B= Flu-A, Flu-B, RSV A/B, rhinovirus A, coronavirus
043 (OCH1E FEA 5 2% Tl ol A7\ 5 310] Sela)
ek

3) 1A EFH(D3 DFA Screening & ID kit, Diagnostic Hy-
brids Inc)-& .2 7% 5:87]ufolzl 2ol et s}l} el
A7) 42l A 2izkel AR SR, 1004 Kool 27}
o1l QAR S ul o340 2 Bl

4) EA#2]= MedCalc ver. 11.6 (MedCalc Software, Mar-
iakerke, Belgium) 3 & T130-& A8} RAT} SVCE} 24-well platenf
of HPH7} kA& H| 1= Chi-square test, GFAd . TLAIZF H] AL 1
test S O}g31eL, Wik iR U iRl AR ALY
w0l Aol AT FAOA ] b g B nAEe) H]i2o]
+ 22} Cochran’s Q test@} Kruskal-Wallis tests o]-8-sFtHP
value <0.05).

2 o

1. Shell vial {2t 24-well plate§d 2] H|m

A wrolg 2 vk FAE-L 31.7% (653/2,062)01303L, HEH
Hlolg] A% RSV (10.0%), ADV (6.7%), Flu-A (6.6%), PIV3 (4.1%),
PIV1 (1.8%) %] THTable 1. vjoF WIH] 7F &FAE-L SVCH 28.
4% (201/707), 24-well platetd 1€4] X 11 29.4% (399/1,355) % X}
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7} AEEo] FAE 333% (452/1355)F {23t 2Fo|(P=0.0234)
£ Bt} sYA| Koo 7} HEE vRol2]= ADV 349, Flu-A
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AH TAZFE SVCHL 4.8+ 1.4YU0)| 4] 24-well plate§] 25+15Y
2 G2 P <0.000D).
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Table 2. Comparison of detection rate and turnaround time of culture,
direct immunofluorescence assay, and multiplex reverse transcriptase
polymerase chain reaction for the detection of 7 respiratory viruses in
538 nasopharyngeal swabs tested simultaneously

Detected viruses TAT
Method
N rate (%) (mean £ SD)
Culture 131 24.3 37%20
DFA 12 20.8 1.0+0.8
mPCR 207 38.5" 14+08

*P value=0.0001, P value <0.0001.
Abbreviations: TAT, turnaround time; DFA, direct immunofluorescence assay;
mPCR, multiplex reverse transcriptase polymerase chain reaction.

Table 1. Comparison of shell vial and 24-well plate culture methods for the detection of 7 major respiratory viruses in 2,062 nasopharyngeal swabs

Viruses Total no of
ADV Flu-A Flu-B PIV1 PIV3 TAT
Methods ADV PIV3 Flu-A RSV Flu-B PIV3 RSV PIV2 PIV3 RSV RSV gletected Mean +SD
(N) viruses (9)
Shell vial (707) 41 2 74 1 30 1 46 201 (284) 48+14
24-well plate
(1,355) 25+ 15"

Day 1 report 63 59 1 34 1 1 2 51 156 399 (29.4)
Day 5 report 34 4 3 1 2 4 4 53%(33.3)
Total (2,062) (%) 138(67) 2(0.1) 137(66) 1(0.05 37(1.8) 2(0.1) 38(1.8) 1(0.05 5(03) 85(41) 1(0.05) 206 (10.0) 653 (31.7)

*Pvalue=0.0234, *P value <0.0001.

Abbreviations: ADV, adenovirus; Flu-A, influenza A; Flu-B, influenza B; PIV1, parainfluenza virus 1; PIV2, parainfluenza virus 2; PIV3, parainfluenza virus 3; RSV, respiratory

syncytial virus; TAT, turnaround time.

Table 3. Detection of respiratory viruses by culture, direct immunofluorescence assay (DFA), and multiplex reverse transcriptase polymerase chain

reaction (mPCR) in 538 nasopharyngeal swabs tested simultaneously

mPCR

DA Culture § ADV /;[s)\\// Flu-A %@ F#g? Flu-B Frlausz PIV Apllj\\// RSV other  Neg
ADV ADV 14 14

ADV NG 1 1

Flu-A Flu-A 35 * 31 1 2

Flu-A NG 1 1

Flu-A/RSV Flu-A 1 *
PIV PIV 5 2 1 I I
RSV RSV 4 1 40 1
RSV NG 13 1 9 i 2

Neg ADV 14 12 2

Neg Flu-A 12 1 "

Neg Fu-B 3 3

Neg PIV 4 4

Neg RSV 1 1

Neg NG 392 25 24 1 5 1 4 10 12 210
Total 538 53 2 67 1 4 8 1 10 1 60 14 217

*mismatch result by culture/DFA and mPCR.

Abbreviations: ADV, adenovirus; Flu-A, influenza A virus; Flu-B, influenza B virus; PIV1, parainfluenza virus 1; PIV2, parainfluenza virus 2; PIV3, parainfluenza virus 3; RSV, re-
spiratory syncytial virus; TAT, turnaround time; Neg, negative; NG, no growth; Other, other than the 7 major respiratory viruses.
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