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Background: Xpert Flu (Cepheid, USA) allows for fully
automated real-time RT-PCR using a single-use dis-
posable cartridge. The aim of this study was to eval-
uate Xpert Flu for the detection of influenza A virus
and subtype A/H1N1/2009 pandemic virus.

Methods: We conducted a prospective comparison
study for Xpert Flu with the RealTime ready Influenza
A/H1N1 Detection Set (Roche Diagnostics, Germany).
Analytical specificities of the assays were determined
by testing commonly encountered respiratory viral
pathogens, including parainfluenza virus type 1/2/3,
rhinovirus A, rhinovirus B, metapneumovirus, adeno-
virus, and coronavirus. The analytical sensitivities and
workflow of both methods were also assessed.
Results: A total of 102 consecutive clinical speci-
mens were tested by both methods. Total agreement
between the two methods was estimated to be 99.0%
(101/102): 11 A/H1N1/2009 and 3 seasonal influenza
A by the RealTime ready Influenza A/H1N1 Detection
Set; 10 and 3 by Xpert Flu. No cross-reactivity was
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observed between influenza A/H1N1/2009 and other
respiratory viral pathogens in either method. The lim-
its of detection of the RealTime ready Influenza A/
H1N1 Detection Set and Xpert Flu were 500 TCIDso/
mL and 20 TCIDso/mL, respectively. Xpert Flu requi-
red 85 minutes (10 minutes of hands-on time) for
processing, while RealTime ready Influenza A/ H1N1
Detection Set took 128 minutes (30 minutes of hands-
on time).

Conclusion: The results of Xpert Flu were compara-
ble to those of the RealTime ready Influenza A/H1N1
Detection Set. It is of note that the fully automated
and closed system of Xpert Flu could be advanta-
geous for reducing hands-on time and for preventing
cross-contamination during the testing process. (Ann
Clin Microbiol 2013;16:140-144)
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MATERIALS AND METHODS
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Time ready Influenza A/HIN1 Detection Seto-Z A= tha
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4 ullA] 100 #LZFE] MagNA Pure LC Total Nucleic Acid
Isolation kit (Roche Diagnostics, Mannheim, Germany)& A
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Hk-gol o 2 LightCycler 2.0 (Roche Diagnostics) 7]7]oll4 PCR
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gl Bolk HILE 9l3}od, Seeplex RVI2 ACE Detection
(Seegene, Seoul, Korea) 2 A|3§3gF 71 ALollA] parainfluenza virus
1, parainfluenza virus 2, parainfluenza virus 3, rhinovirus A/B,
metapneumovirus, adenovirus, coronavirus OC43/HKU1¢] Z+2+
o= ooz HyxEl Aol tisted Xpert Flu®l RealTime
ready Influenza A/HIN1 Detection Set2.Z FA|oll HAE A|¢Y
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RESULTS

A 7F Bz Aol A= F 102709] A F Xpert Flue
influenza A2} HIN1/2009914 Z+2F 374, 10709] ¥4 ZH3E
Hoch(Table 1). & 10271¢] #A| % RealTime ready Influenza
A/HINI Detection Set+= influenza A2} A/HIN1/2009914] 22+
370, 11709] o AIE Hdck QIEFalAt A ok IA =
= 100% (3/3), A/HIN1/2009¢] Sk QX5 90.9% (10/11),
4 AT 100% (88/88) -2, -+ A4 7kl A4 S A
3} kappaZb- 0.958 (95% A1Z|7F 0.877-1)°]t},

Eo]% BA ol parainfluenza virus 1, parainfluenza virus
2, parainfluenza virus 3, rhinovirus A/B, metapneumovirus,
adenovirus, coronavirus OC43/HKU19o| g5 ¢k4lo g2 X yx]
HQlF =7 ZAAZ Xpert Flu®t RealTime ready Influenza
A/HINI Detection Seto- 2 HARE Al3elols W 27 54 4

Table 1. Xpert Flu (Cepheid, Sunnyvale, CA, USA) performance
compared to RealTime ready Influenza A/HINI Detection Set
(Roche Diagnostics, Mannheim, Germany)

RealTime ready Influenza A/HIN1 Detection Set

Xpert Flu
Influenza A A/HIN1/2009 Negative Total
Influenza A 3 0 0 3
A/HIN1/2009 0 10 0 10
Negative 0 1 88 89
Total 3 11 88 102

Total agreement between the two methods was 99.0% (101/102);
positive agreement of Influenza A was 100% (3/3), positive agree-
ment of HIN1/2009 was 90.9% (10/11), negative agreement was
100% (88/88). Kappa value was 0.958 (95% confidence interval
0.877-1).
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Table 2. Analytical sensitivity of RealTime ready Influenza A/HIN1 Detection Set and Xpert Flu

RealTime ready Influenza A/HIN1 Detection Set Xpert Flu
Conc. (CtJr value for M2 and NI) (Ct value for influenza A/HINI)
(TCIDsy*/mL)
lst 2nd 3rd lst 2nd 3rd
500 Positive (34.1, 32.0) Positive (34.0, 32.3) Positive (35.7, 35.1) Not tested Not tested Not tested
250 Positive (36.1, 34.7) Positive (35.2, 35.0) Positive (35.7, 344) Not tested Not tested Not tested
200 Positive (37.0, 35.33) Positive (37.50, 35.61) Positive (36.97, 34.95) Not tested Not tested Not tested
150 Negative (-, 36.77)  Positive (34.01, 36.08) Negative (-, 36.52)  Not tested Not tested Not tested

100 Negative Negative Negative
75 Not tested Not tested Not tested
50 Not tested Not tested Not tested
25 Not tested Not tested Not tested
10 Negative Negative Negative

5 Not tested Not tested Not tested
1 Negative Negative Negative

Positive (32.8, 32.8) Positive (32.4, 32.4) Positive (33.1, .33.5)
Positive (35.1, 34.4) Positive (33.5, 33.5) Positive (33.4, 34.4)
Positive (39.3, 34.7) Positive (35.4, 35.5) Positive (35.7, 35.2)
Positive (35.7, 35.6) Negative (-, 39.9) Positive (34.5, 35.6)
Positive (35.7, 35.6) Negative (-, 37.9) Negative (-, 37.0)
Negative (-, 35.5)  Negative Negative

Negative Negative Negative

Limit of detection of RealTime read¥ Influenza A/HIN1 Detection Set and Xpert Flu were 500 TCIDsy/mL and 20 TCIDs¢/mL, respectively.

*50% tissue culture infective dose; ' Cycle threshold.
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DISCUSSION
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Detection Set2}2] ZA] LX]& 99.0% (101/102), 21&Flzk
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Fig. 1. Workflow analysis of the RealTime ready Influenza A/HIN1
Detection Set and Xpert Flu systems. A, Transfer nasopharyngeal
samples into the cartridges; B, RNA extraction and real time RT-PCR
in automated Xpert Flu system; C, results analysis; D, sample
preparation for RNA extraction; E, RNA extraction using MagNa
Pure LC Total Nucleic Acid Isolation Kit; F, Preparation for real time
RT-PCR; G, real time RT-PCR using RealTime ready Influenza
A/HINI Detection Set, H. results analysis.
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of, T+ ZAAlA Adolgt AE Hel 3 ZAAollA 9] a4l
AAeAS H35l9dv). RealTime ready Influenza A/HINI
Detection Set ZAZH= kAl eld] Xpert Flu A3 2491 Az}
7F AR, o] A9 $hA= JH o' QIEFelA AHINI
Zredo]l 9Al=Qiet. 3 7AA9] RealTime ready Influenza
A/HIN1 Detection Set ZA¥}oll4] 72| Ctgk(cycle threshold,
3243)0] AR =& Wk ofuEl R =] Ci7h(31.82)
= ohE oA AARIAY WUz CiEh(ES] 21.91-30.13)0]
vl A =9kar, ool wlel HAxW AfAle EAE A
silek. 53] Xpert Flue M=o A A&l & AXA &
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rus OC43/HKU19} 7242 t}2 $&7] vlo]g] A ZAolls 5
o4 ATE Hel, o]t AE el Assh FAA ul
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E7alZ A/HIN1/200991 3k EARIZEE A A=A 7t
zﬂA]*P HAHESAE, Xpert Flue 5ol wiel 1.4-4.8
TCIDsy/mL H$]o] 3 RealTime ready Influenza A/HINT Detec-
tion Set= 10 copies/mL (2F 0.016 TCIDsymL)o]t}. X ool
A, Xpert Flu®] Q1ZF612F A/HIN1/2009 3¢l thal 247
Z3H= 50 TCIDsy'mLo] 3L RealTime ready Influenza A/HINI
Detection Set®] F*7338HAl= 200 TCIDsymLE, % 25
AlzAtol| 4] AARE ZhHet EAIRE Xpert Flu®] AA| 24 7=
A7} RealTime ready Influenza A/HINI Detection Set®.r}h
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QEZFAUARI A X A/HIN1/2009 #F HEZZ Yot
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FEHE AN FAEQAMNRS7EA] 3F W] AARE A3 = 9h Xpert Flu (Cepheid, USA)7} 7= Qdck. & A+
oll4= Xpert Flu®] QIFFalk A oFg HIN120099] AEH oA 9] F848 B7hetarnt et

HHH: Xpert Flue} 7] ZAHILe] vlZE $]3l, RealTime ready Influenza A/HIN1 Detection Set (Roche Diagnostics)E-
7o g2 H7LE XYt SolE H7LE 9l%}e] Panainfluenza virus 1, 2, 3, rhinovirus A/B, Metapneumovirus, Adenovirus,
Coronavirus OC43/HKU12] ¥4 1A 2 Xpert flu®} RealTime ready Influenza A/HIN1 Detection SetZ 54|l ZAAE A8l
slod Hlasl= g, F AAHOA S EARIRE B A9 EF BAS Al

Ak 102700 A2 APeE ZAAH 7+ Azt v]azell A Xpert Flus Q1572 A9F A/HIN1/20099114] 2H2E 370, 10709]
kAl Z3}E H 93, RealTime ready Influenza A/HIN1 Detection Set+= 22 370, 11702] ok A3E B} AEFFolz}t
A2] R4 AR EE 100% (3/3), AHINI20099] 4 DX EE 90.9% (10/11), S4 AXEE 100% (88/88)0]M, 5 A4
7ol &4 7Sl A kappazke 0.958 (95% A12|F7F 0.877-1)0]tk. Hol% H7to A= QAEFAAA} 9] thE TF7|vlo]
2 A ZHAAIA 7 A BF 4 A3E B9oh BEANRE A A E3H) B4 Z 3}, RealTime ready Influenza
A/HINI Detection Set= 200 TCIDsy/mL®] 3L Xpert Flu= 50 TCIDsoy/mLSI T} 23 S5 H-4 ol 4] RealTime ready Influenza
A/HINI Detection Set2] A 422 A|7He 12850 3(F=213] A|7F 304%), Xpert Flue] AA| £Q A7+ 8550| o2}
g Az 108).

HE: Xpert Flugz A8t AL ZA3}= 7|FEol] A-8-5 RealTime ready Influenza A/HIN1 Detection Setol] B]x3}o] o5t
Ao 2 vhebydel BEsk Xpert Flue 4 A3} 9l ddl] Al~Hlo 2 $A9] S Q3 A7k FolHA: A 2k Al
o] waredE oA ¢ & A& Z|dEel [Ann Clin Microbiol 2013:16:140-144]
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