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BN B FR G 13 FmE R NERESE PCR
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HAHEMRFHBELRAEER/LRATEFHLN/ AT ARG EMRTLTT EEEZEET, LT 100050

i E.HHN WEAARARBHRO P 13HBERASHAHALS TR G844 (PCR) £ &k 7 &5
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13.76 %), InfA(16 4 ,8.47%) ;3 # 3 & W49 % #r 5% R4 2 InfA-H3N2 & 5F MP & % (15 4. 7. 93%) , InfA
A5 MP B4 (7 #,3.70%) ,MP &3 HRV &% 3 #%,1.59%), &it 2019 F 12 A £ 2020 5 2 A A E R E
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Detection of 13 pathogens in adult influenza-like illness and the clinical significance of
detection by multiplex PCR capillary electrophoresis fragment analysis method
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Abstract:Objective To investigate the distribution of 13 pathogens in adult influenza-like cases and the
application value of multiples PCR capillary electrophoresis method fragment analysis in pathogen detection.
Methods The throat swab specimens of totally 189 influenza-like illness cases in northern China were collect-
ed from December 2019 to February 2020,and the detection results of pathogens were obtained by using mul-
tiplex RT-PCR and capillary electrophoresis techniques. The detected 13 pathogens includes influenza A virus
(InfA) ,human adenovirus (HADV),Boca virus (Boca) , human rhinovirus (HRV) ,influenza A virus HIN1
(2009) (InfA-HINI1), seasonal influenza virus (InfA-H3N2), Parainfluenza Virus (HPIV), Human Metap-
neumovirus (HMPV), Influenza B Virus (InfB), Mycoplasma Pneumoniae (MP), Chlamydia Pneumoniae
(CP),Human Coronavirus (HCOV), Human Respiratory Syndrome Virus (RSV). Results Among the 189
influenza-like illness cases, 180 (95. 24%) of the throat swabs were detected with the pathogen, and 9
(4.76%) of them were detected without the pathogen. For the 180 pathogen-positive specimens, 150 cases
(83.33%) were detected with a single pathogen and 30 cases (16. 67%) were detccted with multiple patho-
gens; 145 cases (80.56 %) were detected with influenza pathogens,and 35 cases (19.44%) were detected with
non-influenza pathogens. The three most common single pathogens were InfA-H3N2 (94 cases,49. 74%) , MP
(26 cases,13.76%),InfA (16 cases,8.47%). The three most common multiple pathogens were InfA-H3N2
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combined with MP (15 cases, 7. 93%), InfA combined with MP (7 cases, 3. 70%),and MP combined with

HRYV (3 cases,1.59%). Conclusion

In the winter from December 2019 to February 2020, the adult influenza

viruses in northern China are mainly caused by InfA-H3N2. Non-influenza viruses can also cause influenza-like

illness,with MP infection illness more common,and some influenza-like illness cases may have multiple infec-

tions. Multiplex PCR capillary electrophoresis fragment analysis method helps to fully understand the distri-

bution of pathogens in adult influenza-like illness.

Key words:adult; influenza-like illness;

respiratory tract infections;

respiratory tract pathogens

multiplex PCR capillary electrophoresis fragment analysis method

WAT MR CLLF BRI O 2 it I 2 5 A 1) —
Fofr 22 P P 2 3 1 e g o A% e PR iR, AR 3 3 ) JeK L 3 40
AR T H BRI AR A O Kk RE B L Atk S i R R Al
SER . B B A AR R BOE T WEEE R B (LD 48 &
PR =38 O fEnZmk sl > — & . B,
AR X TLT 32 2246 I B 78/ 2, 3 3 J8% i 2 (InfA-
InfB) "%, B g A i B 5 35 20 2 P 0 O J8O 7 v 110
HINT . H3N2 W & 2 % 3 & 7% H 1Y Victoria
Yamagata ", G E R HE S L T £
R A BEEE O (PCRO KGN, & BRIT 60 % 14 TLT & i
A I B AR 5 S L T I A 42 3 H 3t Jos 2 1k e Jor
L ARBFSEX 2019 4F 12 A & 2020 4F 2 H 465
1 XA 189 4y TLT WA bR A 47 13 F I W 3 0
JE ARG T L 45 5% BN TLT Hf 13 B S Ak 43 A7 17 1 M 2
# PCR B4 H yk R B 43 A 2% 78 9 T 1A A I v 1) )i
ALCBREIT
1 #ER5RE
1.1 — %R UR4E 2019 4F 12 J & 2020 4E 2 H
PH S 2% 155 25 L Bh 22 B 58 — Bt @ B B L 38T 7 o 22 B
Jemt i B A G Bs Be T B op B B L SRR VLR 4
BEBE (/R B2 R e AR
B B iR 7 N ILT WA TR A . g0 AARHE : A2
DL TR I Ty & (2017 4E RO )Y TLT S o, B & 4 (f
=38 C) fEZM ek M =2 — & . HEBRAR . (DR
FE=>72 h; (2) 47 BB 40 B4 J8% 4L 5 BH A 12 W Ry G At g2
I 5 (3087 AU el R 7 BH P . AR F 9T S i 42 31 189
BFAEEE M ILT W F AR A 189 i, Hh 53 73 #i],
e 116 B 4R 16~60 % 5 1 PH S 27 1 55 L B 15
— & BB 48 ] SR T R BB 19 1, H A8 BE
Be 7 ), P& EE R 57 B, BT AE O+ F E R
(MR A6 1, 25 B2 5 T 88 R B 5 ], ey i 56 —
NEREERE 7 B, A0 2 A B 3 S G F5 .
2021-P2-113-01),
1.2 ik
1.2.1 WK FARACRSE  SRAEMIKFAr4 R A e e
M A AT BT A 20 9 191 2R B W 48 5 5 T30 A IR 4
T, BT —80 Cal—20 CUKAHh ¥ RARFE AR A
G5 — 20 VB i 2 P S G L A P AT O RO R A
i K

1.2.2 BRREEEC SRR R 48 MU 2l 4k 150 BD-

Micro U & C7° 3 8 A H AR A R AL S
20190212) . H U4 4E e B0 & v B B 2R 17 .
1.2.3 13 FIPmGE IR Z EA I 13 A IF N E
s JE A 22 T A DN R 6 T 1T DV R it i R R B A
B A (LS 210118005) . i IR AL EE InfA L A IR 9%
#FH(HADV) 1 % # (Boca) . A &5 3 (HRV) , HI
T O 3 HINT(2009) (InfA-HINT) | 2= 35 P i &
S B (InfA-H3N2) | &l i J8% 15 CHPIV) L A i i o 5
(HMPV) . InfB . fili & 3 JF A& (MP) fili & &K JE & (CP) |
SR (HCOV) | AMEIGE A i 8 (RSV)

1.3 £ PCR BY4HHIKH BT

1.3.1 £ RT-PCR ¥ #5 PCR /=¥ & 4 1k F
BroyEs  NLAH 13 FhoE I GE g TR AR 2 R I ) &
CT7 I Mg R 2 PR B A PR A WL 4it 5 210118005)
FLA B A e B 6 U B P R AT

1.3.2 S5 Hx  KWEE B ABI 2 Al 1Y “ Gene-
mapper software” 84 HEAT 43 BT, 4555 JE 44 X 17 47 14
HEBAZE B R . InfA 102. 5 nt.HADV 112. 7/114. 7
nt.Boca 121.1 nt .HRV 129. 5 nt.InfA-HIN1 158. 6
nt.HPIV 179. 1 nt.CP 188. 2 nt. HMPV 199. 9 nt.
InfB 207. 0 nt,MP 212. 3 nt,InfA-H3N2 241. 0 nt,
HCOV 261.7 nt RSV 276. 7 nt,nt 5&“Nucleotide” 1Y)
455 FRINARE S A N RNA DNA FRAE i B s 25 B
FAZ BN AR o e 0 1 10 BH AR AR 4% TR oK BH B [
fiffe ELAZ R B2 TR Ty, s 22 W) 3 B IR 2k I | A TR ™
R M B IR B BRI, 1IC VE N B PCR B M5 4%
AR, A AR E B B, i T i g R A
IC W AT BRI EE 200 2% L i 2 D b 25 1 I P00 A 1R A
) 258 SR 0 TR R R AT L e 6T 4% A B 4 A TG H Y A
ST, U 5 T T b v A 7 A R AR 0 A B PR
1.4 SEitephb s R SPSS20. 0 % Fdk 47 54 b
PR BT . THECRORE O s H R R R A
] AR X RS, L P <<0.05 HESHG ¥
2 % R

2.1 13 PR IE g I AR S AT G AL 189 £y TLT WA 4K
TARA A 180 45 (95. 24 Y6 K Hi g JEAAK , 9 3 A A
WG R AR, B — 5 TR 150 15 (83. 33%) , Z Fhik
JEAR 30 £ (16. 67 %) 5 A& UL Boca, HPIV,CP,RSV,
180 1439 B A& BH M A5 A< Hi A 145 4y (80. 56 %0 4 ) H
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TR JEAA 35 3 (19, 44 %) A6 T HE 3 R0 T A
145 1 it 8 JE AR BH M A A H 120 43 (82. 76 Y0 A il
HH B — 3 RO SRR, 25 15y (17. 24 %) [] Bk AG: 0 MY 9 ek
95 JEL R 55 3 U O JRAA 35 43 Al I IR R AA BH P AR
A 30 4y (85, 71 %6) K it H — i) A T IR JE A4, 5
3 (14, 29 %) K0 H 22 Fh AR 7 B R AR, WLEE 1,

2.2 ANIRVAE % B IR AR o A A B AN ) AR i B AR
InfA-H3N2 FAME R L 22 % A G it = 2 L (P <
0.05),>>25~45 % InfA-H3N2 [H ¥ F AL T H

LAl 21
(P <20.05) o AS[AJAF % B bR A o LA BH P 46 L A 22 S

- 1135 «
TG it # = L (P>0.05), Wk 2,

2.3 R[FEM DR IR A 1S 00 AN T 3 DX R A D
PRBHPE A8 22 53 e Ge 122 3 L (P >0, 05) . A[A b X bR

AP InfA-H3N2 MP FHEH 2 26 G012 8 X
(P<C0.05), dUE.FgBH . JF & 04 JR U Hb X 30 8% BH
R T HABHL X (P<<0.05) ;L 5T JFg BH TP S HLIX In-
fA-H3N2 BHM: R & F HA X (P<<0. 05) .5 3 48]
ZRTGIHFE X(P>>0.05) ;2% 5 5 ¥ 55 #i X MP
FH P 2% e T At b X (P <<0. 05) . H 9 21 8] 2% 5+ E 4
PHeFE L (P>0.05), WLFE 3,

*1 ILT R FARA R 13 MIFREREESFBERL ()]

9o JE Ak InfA-H3N2 InfA InfB InfA-HINI MP HCOV HADV HMPV &t
LA AR 94(52.22)  16(8.89) 4(2.22) 6(3.33) 26(14. 44) 2(1.1D 1€0. 56) 1€0.56)  150(83.33)
RA Y

MP 15(8.33) 7(3.89) — 1€0. 56) — — — 23(12.78)

HRV 2(1.1D) — — — 3(1.67) — — 5(2.78)

HCOV — — — — 2(1.11) — — 2(1.11)
it 111(61.67)  23(12.78) 1(2.22) 7(3.89) 31(17. 22) 2(1.1D) 1€0.56) 1€0.56)  180(100. 00)

T — R TOEE

x2 AEEHE ILIFEESHBER(X%)]

AW (%) n o JELAAS B T B InfA-HINT FH¥E  InfA-H3N2 fHE InfA BHE InfB fHE
>15~25 61 59(96.73) 44(72.13) 1(1.64) 38(62. 30) 4(6.56) 1(1.64)
=>25~45 77 72(93.51) 44(57.14) 4(5.19) 29(37.66) 8(10.39) 3(3.90)
=>45~60 42 40(95. 24) 26(61. 90) 1(2.38) 21(50.00) 4(9.52) 0€0. 00)
=60 9 9(100. 00) 6(66.67) 0€0. 00) 6(66.67) 0€0. 00) 0€0. 00)
x* 0. 841 3. 421 1.434 9.325 0.976 1.861
P 0.893 0.335 0.683 0.023 0.825 0.636
AW () n MP BH 1 HCOV B HMPV B HADV FH B JE AR SR R A Y
>15~25 61 9(14.75) 0(0. 00) 0(0.00) 0(0. 00) 53(86.89) 6(9. 84)
=>25~45 77 10(12.99) 2(2.60) 0(0. 00) 1(1.30) 57(74.03) 15(19. 48)
>45~60 42 5(11.90) 0(0. 00) 1(2.38) 0€0. 00) 32(76.19) 8(19.05)
=60 9 2(22.22) 0(0. 00) 0(0. 00) 0(0. 00) 8(88.89) 1(11.11)
x* 1.101 — — 4.037 2.873
P 0.816 — — 0.238 0.403

T — R HUE

£3 FTRBRILIKEESHGERI(%)]

i X n i JE A% B T B InfA-HINT B4 InfA-H3N2 [ InfA P
k|35 7 7(100. 00) 7(100. 00) 0(0. 00) 5(71.43) 1(14.29)
ZHEE 5 5(100. 00) 1(20. 00) 0(0.00) 1(20. 00) 0(0.00)
e 48 44(91.67) 36(75.00) 0(0. 00) 30(62. 50) 4(8.33)
0] 19 19(100. 00) 9(47.37) 0(0.00) 9(47.37) 0(0.00)
TF & 57 56(98. 25) 37(64.91) 0(0.00) 37(64.91) 0(0.00)
ey 7 7(100.00) 3(42.86) 0(0.00) 2(28.57) 0(0.00)
W R 15 46 42(91.30) 27(58.70) 6(13.04) 10(21.73) 11¢23.91)
x* 4. 498 14,552 — 27.431 —
P 0.520 0.018 — <20. 001 —
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X n InfB BH MP BH HCOV Bk HMPV B HADV [ TR A B

et 7 1(14. 29 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0¢0.00)

ZHEL 5 0(0.00) 4(80.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)

™ 48 2(4.17) 4(8.33) 0(0.00) 0(0.00) 0(0.00) 4(8.33)

B 19 0¢0.00) 3(15.79) 1(5. 26) 0(0.00) 1(5.26) 5(26.32)

Ff 57 0(0.00) 7(12.28) 0(0.00) 1(1.75) 0(0.00) 11(19.30)

HE Yy 7 1(14.29) 3(42. 85) 0€0.00) 0€0.00) 0€0. 00) 1(14.29)

W IR 15 46 0(0.00) 5(10.87) 1(2.17) 0(0.00) 0(0.00) 9(19.57)

x* - 17.771 — — — 5.938

P — 0.003 — — — 0. 370
T — FoR TERE .

3 i A9 HRV3 fy \MP & 3F HCOV2 ., 2R 515& ILI

DL J SR — T DL P R A% e PR, TR SR g AR v S G AR T S TE D B, T DLTR A Uk

DI B R AT 2 I M AT R A L R R T |
PRRWAT . I FEBE e 5 1B o WA s
AN TLREEAERE S 8 29 T ~64 T ASETS, i TR T
AL Z R HI A 25 75 ~50 5 AT g Ak T4
e M R B e b E R AT PRI 2T
AR F PR WL P % RO R R K
sf SRy TR S o 61) % il 2 A 30 A T TR JE I B A A it A
BREEMMEN. BRI &, 38 E R AR
JRE JE) 30 P i 2 R G o 44 i, LR 22 AR 1 A [R) AR
2 VAR AE , 22 b 45 =33 b 7 Hb X 2 & Z AT A
KB 1—2 AR —AF R m g b <27 R
X, BRAE A—6 H by B — 4 B i 06 — 8 2 (0] 1 v &4
L X AR AE 1—2 FF 6 —8 J1 Sy WU 4 v 0 5 T 2 R
TS R A s X FE A T

AW FE AL H X 189 13 N TLT MR Fhn AR Y
G JELUA 2 G 0 2% R WK L 145 4 W CBH PR RR A
111 #3 4 InfA-H3N2.23 {5 InfA.7 ff InfA-HINI.4
#y InfB, P InfA-H3N2 K £, 5 0 % i &1 22 8%
A O AT AT A R SR 0 K A R TR
R R A R A I T M DX R R R RO 1 AT PR
WATTE B[R] . A 5T 45 R 8w . A 6] X bR AR i
B MP InfA-H3N2 BHPE A A 22 5 10, il fig 5 K8 [A)
b 5 SR I TR 2 )R] AN [] B AN [ b X3 JE
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HABAFERS A . 7] A8 2 AF % Be N HBEPLAOIR S T HAth
H AN Al Hb X AR A InfA-H3N2 K W BH PE 3 77 78 2%
PERTRE A A L,

A 5T 0T It S AR AT A T A [ R X 5] R
DL O T8 TR G 1) A R D AR S AT R 2 AR Kk
B, 145 i B BHPE AR A TR A 23 Iy iR A MP &y, 2
PyiRA HRV YL, 35 fp Al H 3k i 2w I br A vh A
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YR AETE . HETE AR TLT 5 J5 A 3 3539547 InfA/
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77 GRATHE 8 RO O™ g H 7 280 e R 6 44 il 6 3
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