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[Abstract] Objective To investigate the false negative rate of throat swab nucleic acid test of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and to analyze the causes, so as to provide references for the prevention and control

of coronavirus disease 2019 (COVID-19) in China. Methods A retrospective analysis was conducted on the throat swab
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nucleic acid test results of 1 452 COVID-19 patients admitted to Guanggu Branch of Maternity and Child Healthcare Hospital
of Hubei Province from Feb. 19 to Mar. 20, 2020. The negative results before positive results at discharge were judged as false
negative results, and the false negative rate was calculated. The discharged patients were followed up to screen for the patients
who were positive for nucleic acid test again, and the relationship between the times of consecutive negative nucleic acid tests
before discharge and the positive again results was analyzed. Results Among the 1 452 COVID-19 patients, 592 (40.77%)
were males and 860 (59.23%) were females. A total of 212 cases (14.60%) had false negative results. Twenty-eight cases
(1.93%) were discovered nucleic acid positive again after discharge. Among the 918 patients whose nucleic acid tests were
negative for two consecutive times, 24 (2.61%) were positive again, which was significantly higher than that of the patients
whose nucleic acid tests were negative for three consecutive times (0.75%, 4/534; x’=6.21, P=0.012 7). Conclusion The
throat swab nucleic acid test of SARS-CoV-2 has a certain proportion of false negative results, which is one of the reasons for
COVID-19 patients are found nucleic acid positive again after discharge. Multiple and continuous tests by different testers are
recommended before discharge, and negative nucleic acid test for three or more consecutive times can reduce the incidence of
nucleic acid positive results again after discharge.

[Key words] coronavirus disease 2019; severe acute respiratory syndrome coronavirus 2; throat swab nucleic acid test;

false negative reactions; nucleic acid re-positive

2019 4F 12 A JIE 2 & 098 B4 5k R 2 il R
( coronavirus disease 2019, COVID-19 ) & &
B4 ER At . COVID-19 B i i %
Petk, TR PEIGE IR AR, AREE
B . COVID-19 BF B A, Tz, =
J1. BaRRSERER ) ZRURF BUR R, T
R, EE IR B LR AR MREE LA
a5 BENZWE ARt . ERE
COVID-19 FEIE S 2GR B 5, 16 e (955 e A W
B, X R TS A A0 W R R R
PR ECA T — B TAEREE A .
MR A R AS I 2 2 E AT S5 i FH o B A I
B, BT HARAE— 2 By R EIE, XF COVID-19
WIS FN R S B AR I B T A A,
P W2 27 A5 A 56 bR 9% B 2 (severe acute respiratory
syndrome coronavirus 2, SARS-CoV-2) FE5F1E IgM
Fl 1gG Bt 4 46 I 2 COVID-19 B2 8 I i #b 78 )5
W, mEG T RIS R BRSSO (G
RUSEEIRAG Rl 429297 7 & CGRATS-ERD) ) W,
COVID-19 3 H B ai % 4% 2 I SARS-CoV-2 #%
PR A B, HL 2 WA (] B s (] >24 b H BERT
SARS-CoV-2 #% g kil fi M £8 25 76 1 e I A 3 v
) SARS-CoV-2 & BH X, 2= 1l i T8 k%
F o AOFSEE A E L g RO BE X ISAE
) COVID-19 H# 1T SARS-CoV-2 MHI T2 B 6
DU 43, BRI IR A% o 0 v AR ) 1 o
FOETEIRA, JHR AL, i COVID-19 %

[ Acad J Sec Mil Med Univ, 2020, 41(6): 592-595 ]

B B v A% S D B AL R HR IS 2%
1 X&FFE

L1 ARt % BEF20204E2 H 19 HE3 H20H
WAL A By A8 BE A BE X IR ) COVID-19 &
F 1452 1], FrA B SARS-CoV-2 MR T i 6
W FHPEFD (8% ) SARS-CoV-2 45 S IgM 5% 1gG FH
%, f6 CoiERmEm R 2y hE (I8
)Y ' COVID-19 #iishrk.
12 ARz & BEWMYHCEHZ COVID-19,
HH BE T SARS-CoV-2 W4 42 & A6 I 45 SR 5 1 9
“BHAE - BHAE - B - B sk “BH A - B - P
P = BPE - BIPE” BRI Hh PE M 2 i B
BRI 235 SR S RS, eI S i 2 A 1 5
SR JE X H B R AT RE S, T SARS-CoV-2 & [H
S, TR R Hh B T PR A R B R U o0
SARS-CoV-2 & BHR M . B H I 2020 48
4 H3H,
13 %its 4 W Excel 2016 8 {Ei# 175011
ST THECRERI ABIECRT - 5kos, R K
B HEAT LA THEGORER AT, KK ifE
(a) 24 0.05,

2 % B

2.1 BHAEKIERSIE 1452 ] COVID-19 £ F
53592 il (40.77% ) . 2 860 il (59.23% ) .
11~20 % & # 7 % (0.48%) . 21~30 % 40 #i



.« 594 o

BOFEERFFM S 20204E 6 H, 41 %

(2.75%) . 31~40 % 126 4] (8.68% ) . 41~50
%221 19 (15.22% ) . 51~60 % 367 4] (25.28% ) .
61~70 % 421 ] (28.99% ) . 71~80 % 180 fi
(12.40% ) . 81~90 % 83 fi (5.72% ) . 91~100
% 74 (048% ) , Hod 1058 ] (72.87% ) A 51
2 KU LB, 51~70 B A B 7 iR = (788
B, 54.27%) o KEBsHEE FE @A (1184 f,
81.54% ) , #7 (25 4, 1.72%) . HAY (194 f,
13.36% ) . fGEAL (49 i, 3.37% ) BEKL.
2.2 SARS-CoV-2 " X T 4 ik 4 Ml 1R 1 1 45
oA 1452 61 COVID-19 & H, 212 1 (14.60% )
MR A% R L I 235 SR b A B M, SR B L B il
HRE BRI 45 T BAYE, %4l SR AR T RE
P 14.60%. M4 % 22 2 X SARS-CoV-2 1% 2 A5
TR AT e A B0, 2 R B A g DAy R e i
RRKFEE, H 2.13% (14.60% X 14.60% ) -

2.3 IR AR ER A 3% 4E PR #0 5 SARS-CoV-2
A mws kAR OB E 202443 H, 128
(1.93% ) HBH iS5 H B SARS-CoV-2 & [H, A
FFE 2.13% X — BB M S8 &2 BHELS . 28 il
PHEE B 11 6], %17 6, 53.57% (15 61) 434
T 61~70 AW BL, KB NEEay (27 4,
96.43% ) o IBWIBENTLGORL, 1% 28 8 H 24 44
HBERTIESE 2 WA DA R A DU B, 4 80t e 1 3%
22 3 LA EAZTRAGIN B, g 2 YRS I 1] B s 1]
BI>24 h, #2E 2 WAL FR R B ) 918 i i3 v
24 5] (2.61% ) B FH, L2 3 I LL A% R K B
PERG 534 Bl E T 4 61 (0.75% ) ZFH, P HR
HHHESAGIFEX (=621, P=0.0127) .
PER AN AR B 2 P, 2 3 IR LA
TR ARSI BF A () B o ] BH S RaAP S B f 42 FH EL A5

303 i

H Tl SARS-CoV-2 #% a2 2 AT 2
COVID-19 % i BE (6 &4 . JH T SARS-
Co V-2 Kl (4 77 2 3= AT A% BRI 1k 1 e 2 2 A
e, A% TR ARSI 2 X e BE RNA SR A, A 45 5
BRI . 96 EE B PCR, oty RN &g, Hip ot
B PCR & 1YY o BRI AOARAS LR B . IR
BT VEVEIR . RSE, 254G BE T2 R A A
B, WA TR R AR I e ez L ORE
AFE . A EAFFEPRUE . IR IR T RS

HB AT e B A RGN 75 235 S5t BB B

H 2020 4F 2 H 25 H JF 4h, B 28 A W8 &
COVID-19 54 i B J5 H B SARS-CoV-2 & [H, |~
JR A8 W TR 4 ok oL R4 T 13 s R T
A% T A6 0 1 SR 2 A A2 B L B AS TR L 1K, AS [R]
B Z A7 AE—E 25 . ARWF5T 28 FlE B n
SARS-CoV-2 & [H, & 3~ 1.93%, I UL 1%
15 B LA g S B G4 Be X COVID-19 &
G B Je A BH L L 3R BB, AEERTUT H B
COVID-19 83 NE R FEBOR, K 1.92% R FH
FEBIATIAR S BN, X EAs S R BB R, 1S o
Wl lak e 2 BH

COVID-19 & i BeJm B IR & BH nT A7
PATF 3RHEH s (1) BEARRAER Y, MRIIGE
2255, WAL 2 FEUBR B s WA R, A
WFFEH, RLEAS I B I L B e ik 14.60%, BT LA
SRR RFERE, WMEAME. (2) BEWRE
AR T, PCR A58 H HURIN 7 ik JovaAs
R GRE IR N BT PR T R R . AR
W5 BT 8 thBEE KGR . IR IR AR S, I
FiE LT REMERAR.  (3) B IA QS FRRIERGL.
F 5 3% A BB 5 IR U5 R M 1eG n] K AA e Tk
P ARBIRSE R B R B R TG,
HCR B TR AUS B T REMERN G . R, AR
RAE A 1 BN R 15 25 7T BB S COVID-19 %
BIRE MR F BRI, SEPR_ X FhE PHR 2% 8
MR .

AIFFE T T COVID-19 H 3 1 B s 2e% 1k
Aor DU BP0 H B i A2 B s, 235 R R 4 4
3 R K L AR RGN BR A ] AR A2 BH FE 3], 3
XA T BES B A ARG R ERT . o T RRIRAR
B A2 BH A SR AR I SRR, AT L ZE P4 R
17T BEbREIF IR X COVID-19 & IBRES . ARYE
AHFFEES RO DU I (1) Bk “iELE 2
TR K BAPE” Ay “VESE 3 R M L AR A B
P, AR KRBEAIRE A PR B R (2) M
TS N REERAE, Z e . BlE e (3)
HH B I 22 U R BB A DL PR R TR) A 1595 B 9 A
BEEAR RS HUREAS 3 LA B M R AT g PR (4)
Xof B I b g AR SEA T A R AR A, AU AR BH
BTAE; (5) MHATHBLERRE 14 d HSiE,
s fe 5 —iB B2



55 6 W1 WU A AT IREE S AR SRR T 2 WS R AG I R I 9 A A

° 505 -

E%&E%TP%%&%Q%,N%%ﬁF%
Ji 252 W I R A 3554 i A SRR X R B A TAE Y
B AW E T MEMEWF I, A0 — 2 )R BR
PE, WFIEES IR T 2E— 2 B, an B - P -
B - B X RS TR i “BHPE” AEAEARBAPE AT
fig, JFERCRME FE N RRAR 4 A AR HERR, vl
U oalll b eI LR 2 3 i S | EP = (3L e 2
B W20 [0 iy N [ 4 B 8 = A PR P N1 (975
B R W TR S N R E 3R E COVID-19 B
TAEME S

(& % X #k]

[1]  WANG C, HORBY P W, HAYDEN F G, GAO G F. A
novel coronavirus outbreak of global health concern[J].
Lancet, 2020, 395: 470-473.

(2] BRRHL, BB, Z2HN, I =, R, 2ROk e i

WSSOI SRR [T IR PR B2, 2020, 27 -
1-12.

[3] RIOU J, ALTHAUS C L. Pattern of early human-to-
human transmission of Wuhan 2019 novel coronavirus
(2019-nCoV), December 2019 to January 2020[J/OL].
Euro Surveill, 2020, 25: 2000058. doi: 10.2807/1560-
7917.ES.2020.25.4.2000058.

(4] EENE VS SIS, TR, REE, BTN

RUEEIRIR RN 5 8 6 Bl R AR 73R [T
O T BERAEAR,2020,41:616-620.
GE X H, XU J, HAM H, ZHANG L W, SONG L T,
WANG J N, et al. Clinical features and imaging findings
in six coronavirus disease 2019 patients[J]. Acad J Sec
Mil Med Univ, 2020, 41: 616-620.

[5] HUANG C, WANG Y, LI X, REN L, ZHAO J, HU Y, et
al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China[J]. Lancet, 2020, 395:
497-506.

(6] CHEN N, ZHOU M, DONG X, QU J, GONG F, HAN Y,
et al. Epidemiological and clinical characteristics of 99
cases of 2019 novel coronavirus pneumonia in Wuhan,
China: a descriptive study J|. Lancet, 2020, 395: 507-513.

(7] ZE XET R IRIESR R/, 2, RN 2

[10]

[11]

[12]

[13]

[14]

[15]

SARS-CoV-2 TgM/TIgG Fi A I 7 3 114 5 R I 7 il
RIZW A ELI/OL] . bR AG 50 B2 2 44 7, 2020
(2020-03-04 ) [ 2020-04-03 ] . http://kns.cnki.net/kcms/
detail/50.1176.r.20200304.1041.006.html .
TROT L ZRE  fTRe 2, 5K A D MU, 2 AR 45 il
T 2019 B R IR [gM R LgG H (AR IR A 40 76
TSR T B P B2 W (ALY ] . TR ARG g B e
2,2020,43: 230-233.
e N R LA R AR R 512 R AL e IR 2
M52y I 5 AT 45 R ) [EB/OL] . (2020-03-03 )
[2020-04-03 | . http://www.nhc.gov.cnlyzygjls7653p/202
003/46¢9294a7dfedcef80dc715912eb1989/files/ce3e694
5832a438eaae415350a8ce964.pdf.
A N R [ K T A il e 2 B 5 OB Bt R
Ml 9 S 9 2 K B B (A5 U AR ) [EB/OL] .
(2020-02-06 ) [ 2020-04-03 ] . http://www.nhc.gov.cn/
xcs/zhengewj/202002/573340613ab243b3a7f61df26055
1dd4.shtml.
?ﬁzﬂjr AR, . SO REORTER B SR 7
ifi 58 12 W 0T AR SCIBROL B L0 ] . 28 B R
‘”“‘p"?ﬁ 2020,41:498-501.
NING Y Y, HUANG H D, BAI C. Application of
bronchoscopy in diagnosis of coronavirus disease 2019
and related occupation protection[J]. Acad J Sec Mil
Med Univ, 2020, 41: 498-501.
JAR A BN T I 0 R B 45 5 = — 3 e A
Z[EB/OL].(2020-02-25 )[2020-04-03 ] . http://cdcp.
gd.gov.cn/newsdt _list/qwfb/content/post 2909893 .html.
LAN L, XU D, YE G, XIA C, WANG S, L1 Y, et al.
Positive RT-PCR test results in patients recovered from
COVID-19[J]. JAMA, 2020, 323: 1502-1503.
UL B BEBE , TR IGEAR e 5L Y, Ak, SR A
151 2019 SEEARAG B ( COVID-19 ) 58 AL Hi e
SR FEAL R BE VTS RIT ] WL e (B2 ),
2020,49: 270-274.
YANG Y, YANG M, SHEN C, WANG F, YUAN J, LI
J, et al. Evaluating the accuracy of different respiratory
specimens in the laboratory diagnosis and monitoring
the viral shedding of 2019-nCoV infections[J/OL].
medRxiv, 2020. doi: 10.1101/2020.02.11.20021493.
[(Ax#HmiE] WHrLa



