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[Abstract] Objective: To compare the diagnostic efficacy among three RT-PCR test kits for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) nucleic acid detection. Methods:
The throat swab samples from 40 hospitalized patients clinically diagnosed as novel corona virus
disease 2019 (COVID-19) and 16 hospitalized non-COVID-19 patients were recruited. The
SARS-CoV-2 nucleic acid was detected in throat swab samples with RT-PCR test kits from
Sansure Biotech (“Sansure” for short), Jiangsu Bioperfectus Technologies (“Bioperfectus” for
short) and BGI Genomics (“BGI” for short). The sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and Kappa value were analyzed. The viral nucleic acid
was extracted from the throat swab samples by one-step cleavage and magnetic bead methods, and
the efficacy of two extraction methods was also compared. The results of magnetic bead method
for nucleic acid extraction by two different extractors (Sansure Natch CS S12C Fully Automated
Nucleic Acid Extraction System vs. Tianlong NP968-C Nucleic Acid Extractor) were also
compared. Results: The sensitivity, specificity, PPV, NPV and kappa value were 95.00%, 87.50%,
95.00%, 87.50% and 0.825 for Sansure kit; 90.00%, 87.50%, 94.74%, 77.78% and 0.747 for the
Bioperfectus kit, and 82.50%, 81.25%, 91.67%, 65.00% and 0.593 for the BGI kit, respectively.
The positive, negative and total coincident rates and kappa value of viral nucleic acid detection
results using the samples extracted by one-step cleavage and magnetic bead methods were 95.24%,
100%, 96.43% and 0.909, respectively, but the one-step cleavage method took only 25 min, while
the magnetic bead method required 180 min. The positive, negative and total coincident rates and
kappa value of viral nucleic acid detection results using the samples extracted by the two different
nucleic acid extractors were 85.00%, 100.00%, 89.29% and 0.764, respectively. Conclusion: The
detection efficacy for SARS-CoV-2 nucleic acid by the Sansure kit is relatively higher and the
one-step cleavage method has advantages of convenient operation and less time consuming.

[Key words] Severe acute respiratory syndrome coronavirus 2; Corona virus disease-19; Novel

coronavirus pneumonia; Diagnostic techniques; Polymerase chain reaction; Diagnostic efficacy
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FRE G NI eI B2 6 Fh: o8 AT IR0 B8 229E FTNL63 . BJE ATt # OC43 FTHKU1
P AP ZE A AE RAR T B (severe acute respiratory syndrome coronavirus, SARS-CoV) Al
Hh R P S A AE e IR B (Mliddle East respiratory syndrome coronavirus, MERS-CoV) 231,

AR EA AR, B EA S EEERIIRITR, FTH RS, NEAERE RNA, HHE
DRl H A il 25 3 BT 2 — 14,

COVID-19 &3 S oM 1 K. NIPIRGE 7). A I S8 S bn Al A A
SARS-CoV-2 #% MR, Horfr, WP IE B I ¥ bs A< 4 Y SARS-CoV-2 #% IR 2 IIfi R i 12
COVID-19 WIS, 3 SEP0 UC BEAZ R RS M B 14 A2 3t Bt AR v 2 — L0003l i R FH S 2
Jti5€ & RT-PCR £l SARS-CoV-2 R, JFGESHE 1ab (open reading frame lab, ORFlab)
AiZA 5T HE A (nucleocapsid protein, N) &[] A2 32 BT I HE A8, 55 25 1% R A il B A R s
R UK, RS, AR R Z B AR T SR, WRPERe. L0
VE VL B AN R I B B A5 DR 22 R 0o I T ik AR 12 Wi R 36 )9 491 B 12 7 428 1] RT-PCR Aoz il
AR o« AT 70 R FH B WA ET 2K RT-PCR R &AL 1 IR 129 COVID-19 F&35 1WA
HREA, 1AL ER R DL /R e 2 AL .
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KM FEM T A0 BERE 2020 42 A 17 HE 21 HiwKiZ WA COVID-19 1) 40 4143
Bt £ O RS, Frb B 24 1, Lok 16 1, SRS 31~76 % . 55 R4k 16 #E COVID-19
R B PR AR, Jorp B 5 1, ik 11 B, S 28~73 &
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AF” D FAGEREEE (2019) BRI & OREZOE PCR 2%, #it5 20200108) FIYE
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AN ERGE IR 70 35 () B A DU RN B FE bR LR 10 232 TRV th: 28 =138 7] S AG 0l e 4 3
K357 ORFlab F1 N JE[H], A K HE R G il i #EBL K ORF1ab FEBH o S50 7 FIAE K
SN G W bR, WA S W TEH bR 3 Bk &3 v BRI IS RNA, Bl A 7
A B AR IR B RNA. 3 FIR7 & RNA _FRER . Ctf. §B5REE . IR LR &
FHIWTRA 25

R 1 =T SARS-CoV-2 RZHAS IR 7] £ ) 2 A 15 L AN B A 457 4
Table 1 Basic information and technique index of three test kits for SARS-CoV-2 nucleic acid

detection
Al _— R LSSy %r‘i&% g5 S W E’vﬂa&@u B (3% b
FEHL (WL AEREL PR FH U /mL)

XM/AFE  ORFlab/N T Bki% 10 60°C S Ay s 2 Ct {E>40 200 f
— B RRE 20 45 MEH Ct fH<40

it A5 ORFlab/N i35 SEN 5 55°C S 7y s 2 Ct fE>38 1000 7
45 AMBIR Ct <35

BRI ORFlab T Bki% 10 60°C S 7y i 2 AESHEE 100 f

40 MBI Ct fH<38 AT Ct1H

SARS-CoV-2: M HESEMB LA EE 2; Cll: B RNE AR 5 BIiE BOE BIER Prae i i
a3 AL

2.2 =FER50 & R 12 W R Be TR Al

40 ] COVID-19 FEF1 16 l4E COVID-19 B MR- T REAK I 45 5 8o, 22 A 73k
T AR WU P R B R S R B T AR S BA P T B Kappa 1B 73 518 95.00%- 87.50%
95.00%- 87.50%7#1 0.825, it A FAFA &5 714 90.00% . 87.50% 94.74% 77.78%-
0.747, HERIEFAF &2 H N 82.50% 81.25%+ 91.67%. 65.00%. 0.593 (F 2) .
SERILR, WA FNRF AR SARS-CoV-2 RNA [FJRE 108 T HoAth 5 FhAS i 70 1

&2 =H SARS-CoV-2 RZRRAG I B 77 & 4 W R 12 W 2% RE
Table 2 Diagnosis efficacy of three test kits for SARS-CoV-2 nucleic acid detection
COVID-19 #£4% (n=40) 9F COVID-19 F£4 (n=16)

5wl
PR FA 7k PR FA 1
M~ 38 2 2 14
fittE 2> =] 36 4 2 14
R 33 7 3 13

SARS-CoV-2: [™EH RPN EEAHE IR RE 2; COVID-19: 2019 TR B,

2.3 — B RRE SHIRERIUS RNA RUR R 25 R0

K FH 2508 2 B C B 1) 4 E 3% R 52 A 43 ) SR P — 20 4 fift 2 0 il Bk 7 32 B 40 15
COVID-19 HE 1 16 514 COVID-19 EHE M FFEA L RNA, SR )5 FI1ZA 70 S AL IR LR
R A, &5 BN AR AR BAFE R A Kappa {73718 95.24%.
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100.00%- 96.43%7%10.909 (£ 3) o KH—PRMAILEFERN 25 min, {HRLERVEFERT 180 min,
THEERPLE . SRIUR, SRR SR E RSN ERMEE N, (H— BT
g e

R3  DRNE S BRI RCR L

Table 3 Results of one-step cleavage and magnetic bead methods

& RNA $2 B COVID-19 FEA (n=40) 3k COVID-19 A (n=16)
DARIA BRI RS BRI i 1
— BRIk 40 0 2 14
i Bk 2 38 2 2 14

COVID-19: 2019 7R 5.

2.4 7[R R AR B ASOR A 355 SR i B i

S ) A2 R F BUASC MG Bk 92 S X 40 11 COVID-19 A1 16 %14 COVID-19 i MK 1k
A RNA 2 FRFERS 180 min, K[ A FIAZERSE DU BR 15 & FEFERT 30~40 min. PIFPA
AR B SR B S RNA K 28 7] A Sl & SR SR, BRI &2 BIERF
BF B FER Kappa 579514 85.00%. 100.00%. 89.29%F1 0.764 (£ 4) . 45 HIER,
S T RIR B o8 F R R SR BN LA AT IR A 38 A — 301k

R 4 AFZIR RO R R K52

Table 4 The influence of different nucleic acid extractors on the detection

A ENEIN COVID-19 ¥4 (n=40) 4k COVID-19 ffA (n=16)
PR 3RS FH FA 1

XA 38 2 2 14

RIEA T 33 7 1 15

COVID-19: 2019 7R 257.
3 ¥

AREFE R 3 MR A &I COVID-19 AlHE COVID-19 B MR T AEAR S R BoR, %
WA =R B BB BE O 95.00%, i T it 2 F] A7) 4 ) 90.00% FH A8 Rk PR 71 L 1
82.50%; &N AR BF BN 87.50%, S [A] T Al {28 WA G E AL T A K FE R ) £
) 81.25%; ikl &5 & B FUAE v 95.00%, A8 T Wi it 28 TR & 1) 94.74% A4 K
R 77 B 10 91.67%; 253 2 71771 S B PE TNME y 87.50%, A1 Tl it A W& 1 77.78%
FHE R HE R 7 B 11 65.00%: 253 w1Hal5R & Kappa B4 0.825, AL Tttt 28 =]l 751 & 1
0.747 FAHE R IR 24 F1A 1 £ 19 0.593 o _Fal sEaG E s 27 , 2830 A =)l 7 &ALl SARS-CoV-2
RNA 158 7 m A T A s k77 6

B 3k = b s 55 B I P 12 T RRE VR AG S L VRIE T SR FH S A T S 4 H S IR HE L
AL 43 59 F2 8 — 25 AR RN B FR ISR B COVID-19 AlldE COVID-19 HB# R T FEA B RNA,
FFZ A TR EEAZ R A I SR . 45 BB, WIEHMERGEN 95.24%. BIHERFAER
N 100%. SFFAFN 96.43%. Kappa fH N 0.909, FH—DRARL SHEEREE R EAIFE
RAEGYE, (A—DREEH AR HERER R, et K= RNA. bk, 451
K25 A A AR FE w32 B COVID-19 HHE COVID-19 B FH MM FFEAH ] RNA, A
Ja R R SR g5 R o, ARG 5. FIMA& %, Bf56 % Kappa {5
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N 85.00%- 100%- 89.29%F1 0.764, FATHUFHIFF &R A — 8k

E AR J5 B 2 W5 0 L ARSI R DG B IR 3R 2 —, SARS-CoV-2 1% FR A Ml 75 2 i st 131,
COVID-19 B S U6 = K6 25 48 bx P A7 40 & I /3 40 B 8 B0, 1E & 500k 1 DL J2 bk B2 4
O e - A s e N (S T e B d S N R /S (S I i 7ol S VALY R (7 30 T TR R i
WPITE bR AR BEAT RIS bR T BR Be ik e i . M 5 N S i SR IR R, SEBR b 28 SR
MR T, BUM B Je g, R A 4/ N B RA R T REACR S, IR ST
A B A ot AR 2R 5 B R Bk AR B s o B S b ) A 3~5 Ik, T B AR TR
JEAML, A [E— B RN DA RIEA ARG IEIEAR, W O 500 SR, A
B T4 s R 04,

25 FRTR, JF i SARS-CoV-2 il i) S 56 =5 R W MR G iy, 456 1 B S = 1t
PRA R M N GABCE, A3 B i R R LRI v, R AT BB XS ) LA AR I ) e AT
FEA, MR HE AN 45 R 515 PRI AR AF M, 3 3 G AR 526 = (1355 . FRA il i = SARS-CoV-2
RT-PCR 55 & AN G ANE AR ZH0 o0 B DL A IR L, R IEI A =] R &t 1
R A TR, AR A ), D m e =il TAEMR, &6 TEITHMECK
HLEFEA ) SARS-CoV-2 i,
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