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Abstract

Objective: To investigate the spectrum of 29 respiratory pathogens in 412 cases of COVID-19 in
Chaoyang District, Beijing from January to March in 2020. Methods: 1. Nucleic acids were extracted
from 412 samples and 29 respiratory pathogens were detected by real-time quantitative PCR. II.
SPSS26.0 software was used for univariate analysis, y? test or Fisher exact probability method, and
the test level was a = 0.05. Results: The detection results of 29 respiratory pathogens from 412
samples showed that the detection rate of positive samples was 62.38% (257/412). The detection
rate of bacteria positive samples was 37.38% (154/412). The detection rate of virus positive sam-
ples was 21.12% (87/412). The positive rate of atypical pathogens was 35.92% (148/412). There
was no difference in the detection rate of multiple pathogens among different genders. The detection
rate of multiple pathogens in different age groups was statistically significant. The detection rate
of mixed infection was 24.03% (99/412), and the detection rate of atypical pathogens with bacteria
ranked the first, with 57.58% (57/99). 2019-nCoV was associated with other pathogens in 44.44%
(44/99). Conclusion: There were 29 respiratory pathogens detected in 412 cases of COVID-19 in
Chaoyang from January to March 2020, mainly fungi, 2019-nCoV, Staphylococcus aureus, Haemo-
philus influenzae and Escherichia coli. The difference of detection rate of pathogens among age
groups was significant. Mixed infections are mainly caused by atypical pathogens and bacteria.
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1. Bl

il

I T8 3% G4 (Respiratory Tract Infection, RTI)F0 [ 42K /& 4% G4 g b 19 323/, 2003 4F SARS. 2009
ERTYE . 2019 R RN FE T K55, BIRBUZ ORI R AL DA SR, 4B EE. SRR
A JEAAR TN BT 25 B S8 RTL, HPR #8220 i 70%~90% [1] 2] [3] [4], A 20%~30% H 2 3 mi A i
RURIEAR S 9K, AIFERIGEFERE 2, DAARSAY 5 A G IR B & G 3 [5] [6]. RTI 43 LIFIRIE
&L (Upper Respiratory Infection, URI)F1 T I i /&% 44 (Lower Respiratory Infection, LRI)s URI. LRI )%
e R 85 DL PRI Bt g , Horh LRI BUm MERIBE T 2 388 m . 2015 4t 5t 3 12 RTLw B, 274 73
AFETF LRI [7][8], JWFEFR 0.9%. 2019 £EHH A DA HZI(WHORIE, LRI L& 4Bk KFER K 5 UL,
PETNEE 260 Jio tbAh, RTIAHIGHENG R 2 K B hEK<S & ) LB T E LR H[9] [10], FHFE 70
JiLEIT:, SHAEIBEE 600 JJLER LRI E5k[11].

AT FTALLN 5 P X A5 0N AT PO 225 SRS S BT T AR 2020 4 1~3 F BRI 4 9% 4 1 TR A
SRS 29 Ffvfi JEAAR 1) 45 75 15 100

2. B EF*E
2.1. ARTIR
2020 4E 1~3 AALFTTEBIX 26 FEETFHU &R 112 LUK 37 ki 48 52 15 05 B EE e 2 AN i35 15
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412 BTN, 45 241 A3 SRS ARA S 171 By RARAS o 4% NS R i B0, e S e N B e ik
Al FRENDEE R, SRERRASHT LSS AU S NI 5 3 0, 2200 5% (7] 55 BEAT B

22. SERAHE

i rAs 56°C/K#E 30 min, HX 25 pL ¥ HBEQ20 mg/mL)AIA 200 pL #x4r, 36°CH## & 30 min, DNA
HTRNA B D B B R B U B A5 o R WP 220 S5 5l e B xR A M) &, SR 50 e &
PCR 77 V2[RI Aar il 29 ik i 7 R AA (5 1)

Table 1. Results of multi-respiratory pathogens nucleic acid detection among 412 cases

1. 412 B IR A IRE 2 R R AR R

B 5 e i

R IITE=

e BOO o) k@) P 1<%k 54%)  18<(%)  40-(%) 65~(%) 7 P
N 218 194 6 26 165 165 50

il

54 49 (11.89) 28 (12.84) 21(10.82) 0.355 0.551 0(0) 3(11.54) 28(16.97) 14 (8.48) 3 (10.00) 0.137

HIB 34(8.25) 20(9.17) 14(7.22) 0.478 0489 0(0) 1(3.85 16(9.7) 16(9.7) 1(333) - 0.504

E. coil ~ 22(534) 11(5.05 11(5.67) 0.093 0760 0(0) 5(19.23) 9(545) 5(3.03) 3(10) - 0.031
KP 15(3.64) 8(3.67) 7(3.61) 0000 098 0(0) 1(3.85) 4(242) 7(424) 2(6.67) - 0.741
EC 11(267) 8(3.67) 3(1.55 1.025 0311 0(0) 1(3.85) 0(0) 7(424) 3(10.00) - 0015
AB 9(2.18) 3(1.38) 6(3.09 0752 038 0(0) 0(0) 3(1.82) 6(3.64) 0(0) - 0618
sp 7(1.7)  5(229) 2(1.03) 0354 0552 0(0) 0(0) 1(0.61) 5(3.03) 1(3.33) - 0375
PAE 3(0.73)  2(0.92) 1(0.52) 0.000 1.000 0(0)  0(0) 1(0.61) 2(1.21) 0() - 1.000
Pertussis~ 2(049)  0(0)  2(1.03) -] 0219 0() 0() 1(0.61) 1(0.61) 0() - 1.000
Streptococcus 2 (0.49)  1(0.46) 1(0.52) 0.000 1.000 0(0)  0(0) 1(0.61) 1(0.61) 0(0) - 1.000
ks
2019-nCoV 79 (19.17) 47 (21.56) 32 (16.49) 1.577 0209 1(16.67) 1(3.85) 18(10.91) 49(29.7) 7(23.33) - 0.000
IVA 2(049) 2(092 0() -0 0501 00  0(0) 1(0.61) 0(0) 1(333) - 0330
VB 1(024) 1(046) 0(0) -[1 1.000 0(0) 1(3.85)  0(0) 0(0) 0(0) - 0072
RSV 1(024) 0@ 1(052) -0 0468 0(0) 0(0) 1(0.61) 0(0) 0(0) - 1.000
ADV 1(024) 1(046) 0(0) -0 1000 0@ 00 1(0.61) 0(0) 0(0) - 1.000
RHV 3(0.73)  2(092) 1(052) -0 1000 0(0) 1385 1(0.61) 1(0.61) 0(0) - 0341
e ML 7Y 55 [ A
B 128(31.07) 68 (31.19) 60 (30.93) 0.000 0.993 1(16.67) 12 (46.15) 47 (28.48) 48 (29.09) 18 (60.00) - 0.171
MP 11(267) 3(138) 8(412) 2066 0.154 0(0) 2(7.69) 4(242) 4242 0(0) - 0301
cp 9(2.18) 5(229) 4(206) 0.000 1.000 0(0)  0(0) 4(242) 2(1.21) 3(10.00) - 0.266

T y* {4 Fisher #P)HE22%
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23. Gt St

SKFH SPSS 26.0 B Ak EAT GE 24400, B 2 #5658 Fisher ff UIHEZR 34T BN R 047, 158 7KHE o
=0.05.

3. &8

AR FEILTGIN 412 GUAHSCHE IS, Forp 50 218 . Lotk 194 ], WS ANFESERE /0 A 5 29 Fif
Pod S A B A D LA 1o

AN R 5 22 ) %95 SR A R TE B 22 7 (6 1) EC. 2019-nCoV 1 E. coil £ TR Boks H %
HREWZES. BCIE S~MERBAS RS, E. coil £ 65~ B R 5, 2019-nCoV 7E 40~4E#4 Bt
for th RS (R 1),

412 ihp A 2 A K DL B SRR A RS RO 24.03% (99/412), AR S 7R JEAA A AN N T,
for H 28 57.58% (57/99); 2019-nCoV £ I H At S4B YL 17 44.44% (44/99) (% 2).

Table 2. Detection of 19 pathogens in 99 mixed infection cases

3% 2. 99 R AR 19 MER AL ER

IR YA o Kt (%)

SA + HH 15 15.15
2019-nCoV + F 14 14.14
2019-nCoV + SA + HIB 5 5.05
E.coil + EBH 5 5.05
2019-nCoV + SA + L[ 4 4.04
HIB + HLH 4 4.04
2019-nCoV + KP 4 4.04
2019-nCoV + HIB 4 4.04
2019-nCoV + E. coil + E#H 3 3.03
SP+ FLH 2 2.02
2019-nCoV + HIB + EE 2 2.02
KP+ ZLJH 2 2.02

EC+ HH 2 2.02

MP + HH 2 2.02
SP+KP+ HH 2 2.02
2019-nCoV + AB 2 2.02
KP+MP + HE 1 1.01
IVB + EC 1 1.01
2019-nCoV + EC + E 1§ 1 1.01
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Continued

MP +CP+ HH
MP + HIB
EC+CP+ HH
2019-nCoV + SA + HIB + SP
RSV + HIB + PAE + SA
MP + KP
HIB + PAE
SP + KP + PAE + HIB
IVA + HIB
AB+ H
2019-nCoV + SA + Pertussis
2019-nCoV + E. coil + AB + Streptococcus
AB + SA
2019-nCoV + SA
IVA + HIB + KP
AB + EC
ADV + SA + Streptococcus + FL
CP+ HIH
RHV + KP
MP + HIB + FL#
MP + E.coil + JLHH
SA +EC
KP + EC

MP + Pertussis

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

1.01

4. it

AWFFRT 2020 4F 1~3 AL TRA X 26 FKERST AU R I T2 DL KGH e it 98 78 r b e PR Be il 2 54k
HHRE B8 SR G 412 B U NEE () 241 43 SR AR AAT 171 frR bR A 2EAT 29 Pl J A, JeAarth 19
P S AA . H TR T SRR 2 258, A b AR ETZ0d 56°C, 30 4080 K%, SER9O6E & PCR
T AT RA I . BETTVE . RBUZAHXT AL KR E8GE, RIER SR T 62.3%, & T bt
/NIEEE[ 1210 78 45 5(26.78%), FIREJE RITE T A 5T IEEL 1~3 H AL RTHREIAHF S K EVRA, 1

T AR SR 2 A K

B S AG H ZR 37.38% (154/412), fRTAEHTHIX 70.1%K9RIE[13], AJRES G &M ABE B2 60 %
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DA E S N NBE: & T REETT 20.1% [SIAR AL A KT 24.5% [14]. WA AR 7T, o 2 s 2
AKX SA HIB. E. coilv KP. 5 FBHRIEMFF[13] [15]. SEGARMALIR, SA. HIB. E. coil. KP
34 RTI EE5 JFUAR, $RoRIE st X N Insaxt SA. HIB. E. coil. KP 41T M5 JFARAG I .

s HE A R 21.12% (87/412), KRTILEiHLIX 48.9% [12]H1 28.3% [16]. kA% HiH 2019-nCoV #4
AR EL R o A RETE TR R S AR B AN NS RIB R A T AR, CH R e IR 85 R il 261297 7
ROETER)) A R il 98 AR FRFAE . 00 530 1 A0 s B0 BRI, Bk B 4 P v sk
FHOEIR ANHE . TCRHIRAT IR I S0 s BN EBERL B T HES, Yr2 AR I EE 2 EX B1T Ik
FZMEMRREIR, TE4BIEEBE i, wTREZHE 2Rk R TR — N .

 $ R SR AR A HE 2R 35.92% (148/412), H. B K HH 28 15 B 93.92% (139/148) . iZ4h R 5L Bk
FEREFT T MP 2 F S A5 JEAARS: 32 B0 JELAAR [ 15] [16] [1718945 A —F . EE 2 — i W RTI WL B0%
W, W5 5HAMBEERAAIFES, 2003 4= SARS FH/F, HEBYSGEBEILTMEZRE, 1EHTH LR
H i 25.0%~73.7% [18] [19] [20]0 FEoRAN 7] S AN [R) b [X 97455 B p B e

TR A R GLAS K 28.64% (118/412), M TAbEHLIX 5.29% [2]; ARSI R AR A R4 N E, B
FLARHT RTI i R 1 A5 175 00 25 110 JXURS: DR 26 P R 2 B 1T B % 5 4k R 1R 28 PE A R IR e 5 i 211 ] 3,
L TR TR A SR A R AN R B

AHIF SR M IRE 295 BRI B PCR 5%, SRS o es 532 iikbh, B REELG . K2 E .
VWG S5 o5, 38 T DA RIS 0 H 22 s B Ak, )09 SR A TR A SR G o o M s 7 2299 JEAS I 7 T
AW TR 29 Fii A, LT FEHE RS o WG Ak, w] DUOAAE S R AR NI TR S5 5%
BRI 1~3 H A BRI 1 04T, ASRETERT [R]E5 BE EJRIF 434

g BT, 2020 45 1~3 HAG T EARA X 412 1510587 2L el IR0 B3 W 28 2 15 AH SC IR DN 29 Finp i i 2
973 JER Vi £ R A SR SR ARG HH R, WPIROE R SR RS DL . SA. E. coil M1 HIB RE; IREIEG%E
DA S0 AL S AR & A B R

5. &g

JERTHEARHX 2020 4F 1~3 H 412 HIE e Rm BEAH SR I 29 FPFak i 2 95 Ji 1% DL L1
2019-nCoV. SA. HIB- E. coil NF; AEHEREBIHRFEMKE B R LG 2R, IREEGZ DLIAEM AR F k&
FEAE N .
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