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Multi-pathogen surveillance results among 7 244 cases of acute

respiratory infection in Qinghai Province
WANG Chao—cai”, LIU Yan, XU Li-li, CHAO Shi—hua, HU Yu—fen
"Qinghai Provincial Center for Disease Control and Prevention, Xining, Qinghai 810000, China

Abstract: Objective To investigate the detection of 22 respiratory pathogens among 7 244 acute respiratory infection (ARI)
cases in Qinghai Province during 2024—2025, characterize their epidemiological patterns, and provide evidence for local
prevention and control. Methods From February 2024 to August 2025, 7 244 ARI specimens were collected from six sentinel
hospitals in five prefectures of Qinghai. Multiplex real-time PCR was used to detect 22 respiratory pathogens, and statistical
analyses were performed using SPSS 28.0. Results The overall positive rate for the 22 pathogens was 52.32%. The five most
frequently detected pathogens were Haemophilus influenzae (33.02%), Streptococcus pneumoniae  (26.99%), influenza A virus
(10.48%), rhinovirus (9.40%), and SARS-CoV-2 (7.10%). Among 3 790 positive specimens, 60.82% were single infections and
39.18 % were mixed infections. The positive rate in influenza—like illness (ILI) cases (55.73%) was higher than in severe acute
respiratory infection (SARI) cases (45.94%), and both the single infection rate (y’=12.231, P<0.001) and the multiple infection
rate  (y*=33.674, P<0.001) differed significantly between ILI and SARI cases. Pathogen detection rates varied across six age
groups among ARI cases, peaking in children aged 4-7 years (68.06%) and lowest in adults =60 years (39.34%). Conclusion
ARI in Qinghai Province shows a clear winter—spring peak. Haemophilus influenzae, Streptococcus pneumoniae, influenza A
virus, thinovirus, and SARS-CoV-2 are the predominant pathogens, and mixed infections are common. Detection rates of the 22
pathogens vary by age, season, and region. Therefore, targeted prevention and control measures should be implemented for key
populations in different seasons.
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Table 1 Basic characteristics of 7 244 ARI cases in Qinghai

Province
S Jra BiE R L (%)
HIX (ISR 2631 36.33
%N 1134 15.65
M 1170 16.15
TEPE N 1183 16.33
FAIH 1126 15.54
R 0~ <4 1708 23.58
4~ <7 865 11.94
7~<12 698 9.64
12~ <18 399 5.51
18 ~ <60 2248 31.03
=60 1326 18.30
el 5 3724 51.41
ks 3520 48.59
9 B2 531) &z 4717 65.12
fEBE 2527 34.88
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Table 2 Detection of 22 pathogens in specimens from 7 244 ARI cases in Qinghai Province [ n(%) ]

Sl A g XU Jk e =R Y TR = iR At

BRI 366(5.05) 105(1.45) 35(0.48) 4(0.06) 4(0.06) 514(7.10)
FH 78 gtk 533(7.36) 165(2.28) 52(0.72) 8(0.11) 1(0.01) 759(10.48)
V% Y] 10(0.14) 2(0.03) 0(0.00) 0(0.00) 0(0.00) 12(0.17)
I 5 I 1 146(2.02) 52(0.72) 23(0.32) 5(0.07) 1(0.01) 227(3.13)
[T 228(3.15) 73(1.01) 32(0.44) 14(0.19) 7(0.10) 354(4.89)
N3 146(2.02) 43(0.59) 28(0.39) 8(0.11) 2(0.03) 227(3.13)
Bl R 82(1.13) 34(0.47) 14(0.19) 4(0.06) 2(0.03) 136(1.88)
e AR R 65(0.90) 23(0.32) 11(0.15) 4(0.06) 2(0.03) 105(1.45)
[ES S 27(0.37) 10(0.14) 9(0.12) 3(0.04) 1(0.01) 50(0.69)
B 403(5.56) 144(1.99) 92(1.27) 28(0.39) 14(0.19) 681(9.40)
WhiB R 173(2.39) 62(0.86) 42(0.58) 14(0.19) 8(0.11) 299(4.13)
Jili 98 S SR 277(3.82) 87(1.20) 46(0.64) 15(0.21) 7(0.10) 432(5.96)
A JEBEBRE 205(2.83) 69(0.95) 2(0.44) 20(0.28) 8(0.11) 334(4.61)
T H R 96(1.33) 35(0.48) 27(0 37) 5(0.07) 8(0.11) 171(2.36)
Jili 9 B BR 1182(16.32) 471(6.50) 225(3.11) 55(0.76) 22(0.30) 1955(26.99)
TR I AT P 1 460(20.15) 605(8.35) 248(3.42) 59(0.81) 20(0.28) 2392(33.02)
RN 36(0.50) 12(0.17) 7(0.10) 6(0.08) 2(0.03) 63(0.87)
i 48 o2 T AF 1 214(2.95) 65(0.90) 40(0.55) 17(0.23) 7(0.10) 343(4.73)
2 81(1.12) 22(0.30) 17(0.23) 9(0.12) 2(0.03) 131(1.81)
bR B 8(0.11) 1(0.01) 2(0.03) 0(0.00) 3(0.04) 14(0.19)
DI U it 10(0.14) 1(0.01) 1(0.01) 2(0.03) 2(0.03) 16(0.22)
iili A A4 83(1.15) 33(0.46) 19(0.26) 4(0.06) 3(0.04) 142(1.96)
it 2305(31.82) 1057(14.59) 334(4.61) 71(0.98) 23(0.32) 3790(52.32)

< 3 ILL Al SART Yo 61l R (A I 1 100 L% [ n (%) |
Table 3 Comparison of pathogen detection between ILI and SARI cases [n(%) ]

I 3 i Jir A< BRI (n=7244) ILI(n=4717) SARI(n=2527) C1E P
P 2305 1567(33.22) 738(29.20) 12.231 <0.001
ZH 1485 1062(22.51) 423(16.74) 33.674 <0.001
B Tﬂj:ﬁﬁﬁ 366 267(5.66) 99(3.92) 10.417 <0.001

FH D 533 408(8.65) 125(4.95) 33.101 <0.001
27 WEE 10 8(0.17) 2(0.08) 0.431 0.512
IR T M 146 101(2.14) 45(1.78) 1.082 0.298
[ 7 228 177(3.75) 51(2.02) 16.234 <0.001
N e 146 103(2.18) 43(1.70) 1.936 0.164
B R 82 50(1.06) 32(1.27) 0.626 0.429
3 e R 7 65 45(0.95) 20(0.79) 0.489 0.484
TR EE 27 17(0.36) 10(0.40) 0.055 0.814
Bis 403 295(6.25) 108(4.27) 12.280 <0.001
WiB T 173 137(2.90) 36(1.42) 15.457 <0.001
Jiti & 3 J A 277 151(3.20) 126(4.99) 14.255 <0.001
A FRAEERTA 205 144(3.05) 61(2.41) 2.442 0.118
A H AR 96 67(1.42) 29(1.15) 0.936 0.333
Jiti 9 S 3K A 1182 837(17.74) 345(13.65) 20.176 <0.001
LRI LT P 1 460 1.020(21.62) 440(17.41) 552.790 <0.001
AW 36 16(0.34) 20(0.79) 6.806 0.009
i R e AT 214 134(2.84) 80(3.17) 0.606 0.436
s 81 53(1.12) 28(1.11) 0.004 0.952
BBk T 8 6(0.13) 2(0.08) 0.344 0.557
B0 AR S A 10 7(0.15) 3(0.12) 0.000 1.000
i 9 AR Ji 4 83 50(1.06) 33(1.31) 0.878 0.349
it 3790 2 629(55.73) 1161(45.94) 63.230 <0.001
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2.4 ARI A% 5@ BAR S 5 A A5 42 ARL a1 55

Pk 22 s AR BH 2253 500 53.87% .50.68% , A
[F] 24 1 3 D A7 B 236 22 S e 12 3 L (,2=7.358,

P<<0.007), H:rr SART Jp 1] v 55 149 Ji A BH 145 v
Lk, ZE5A G F L (2=8.883,P<0.003), ARI
Tt 6 MR, 4 ~ 7 2910 22 Fios 544 6 B
PR, M 68.06%(588/864) ,60 5 Je VI b5 il
1%, 4 39.34%(522/1 327), Bi T BT BBk %
ﬂﬂkﬁ@%%@%%%ﬁ@@%ﬁﬁﬁ%@@@
R R IYH G 2EE L (P<0.05) . HAHi Rk

WaRE IPNGE A MR EE i R BEER A 38 TR F
0~ <4 %4 LE IR i = (P<0.003) 5 AL/
NI FE BN B R AT B L R LR B 1
4~ <7 B A ILEPBRYLRE F (P<0.003); B E

il 96 32 IR A THREEBRDATE 7 ~ <12 2/ 41 L3 ke
Fip i (P<0.003); S EE . E H ZEIREEE il R AR
RTE 12 ~ <18 A LE PR R iR (P<0.003);
Jili ¢ e TR AR B 7E =60 2 4l ABE PR R i m (P<
0.003). W# 4.

R4 HIEE 7244 1) ARV 1A [R5 I AAFERS 2045 [n (%) ]
Table 4 Age distribution of pathogens among 7 244 ARI cases in Qinghai Province [ n(%) ]

AR
Sl AA 0~<4% 4~<T% T~<12% 12~<I18%  18~<60% =60 % r1E PAH
(n=1714) (n=864) (n=697) (n=398) (n=2 244) (n=1327)

B SRR T 126(7.35) 33(3.82)" 36(5.16) 16(4.02) 112(4.99)" 43(3.24" 31.622 <0.001
FH DA 138(8.35) 82(9.49) 51(7.32) 36(9.05) 143(6.37)" 83(6.25) 14.032 0.015
Vi Y] 6(0.35) 2(0.23) 2(0.29) 0(0.00) 0(0.00) 0(0.00) — 0.009
IR 3 A M 5 76(4.43) 30(3.47) 7(1.00)* 4(1.01)y 14(0.62)" 15(1.13y* 92.989 <0.001
P 2 76(4.43) 59(6.83) 57(8.18)" 13(3.27y 16(0.71y" 7(0.53)™! 196.841 <0.001
A filis 7 41(2.39) 31(3.59) 15(2.15) 2(0.50) 32(1.43) 25(1.88) 20.421 0.001

B R 32(1.87) 24(2.78) 3(0.43) 1(0.25) 11(0.49)" 11(0.83)" 41.273 <0.001
Wi SRR TR 27(1.58) 12(1.39) 3(0.43) 1(0.25) 14(0.62)" 8(0.60) 17.964 0.003
LR T 15(0.88) 6(0.69) 2(0.29) 1(0.25) 2(0.09)" 1(0.08)" — <0.001"
LR EE 140(8.17) 86(9.95) 54(7.75) 40(10.05) 56(2.50)™ 27(2.03)™" 147.062 <0.001
Wi 55(3.21) 48(5.56) 19(2.73) 7(1.76)" 35(1.56)" 9(0.68)abc 66.404 <0.001
i 48 37 AR 49(2.86) 49(5.67)" 72(10.33)" 25(6.28)" 49(2.18) 33(2.49) 121.987 <0.001
A JHEEERTA 19(1.11) 36(4.17)" 50(7.17)" 17(4.27y 63(2.81)" 19(1.43) 87.564 <0.001
B H SR 24(1.40) 9(1.04) 15(2.15) 11(2.76) 31(1.38) 5(0.38) 21.105 0.001
Jili 9 R BT 351(20.48) 169(19.56) 111(15.93) 67(16.83) 335(14.93)"  148(11.15)™* 57.586 <0.001
L/ AT 376(21.94) 257(29.75) 204(29.27) 114(28.64) 337(15.02) 172(12.96) 186.024 <0.001
GGl 17(0.99) 4(0.46) 4(0.57) 2(0.50) 40.18)" 4(0.30) — 0.009
Jili 5 e TR AP AT 30(1.75) 16(1.85) 10(1.43) 12(3.02) 80(3.57y" 65(4.90)™ 37.350 <0.001
2 16(0.93) 7(0.81) 4(0.57) 7(1.76) 33(1.47) 13(0.98) 6.511 0.260
BRI 0(0.00) 0(0.00) 0(0.00) 1(0.25) 4(0.18) 2(0.15) — 0.255"
S0 P S A 0(0.00) 2(0.23) 1(0.14) 1(0.25) 2(0.09) 3(0.23) — 0.123°
il AR 5 A% 13(0.76) 8(0.93) 14(2.01) 19(4.77y" 25(1.11)" 4(0.30)" 61.846 <0.001
At 996(58.11) 588(68.06)" 462(66.28)" 247(62.06)  974(43.40y™  522(39.34)™  339.562 <0.001

1 : Fisher VMR o ‘=0.0033," 50~ <4 FILEHEEF " 54~ <T P HWAEER H5T~-<R2 P WEER

518~ <60 X AR 5=60 125
3 it it

WG 223 R W A2 Wi . IR RS T LA
e T A e 107 R A o) A T 2 R R
AT I % e B 4 ARG AR P B2 T H .l
AR BIR A e sl A E N, SRR L T A PR i
N, BEATRIE YRR LR AU o [ N E A A8 e il
TLBR RE LA T AR A AT AT, R, T FE AR b DX R I
P I I A% o o S i W A R 4 B A 7 0 24

S R~<I8RIAER;

TIE XA M 175 77 4 R S S P R G A i )
WA TR T A KU A 25 1R Lo,

AW RAE 2024 4F 2 H—2025 4F 8 H HIFA
N R EBERLZ Y TLL A1 SART WREFREAS, K
122 A 2V T WGGE A YL L, B BE MR R
52.32%, RNy 31.82%, RGN
20.50% o i AR PEE R TAL AT B 50.84% 5 Tl Y
35.86%" 2 KT FE 4 1Y 63.10% I PE 2 Y 61.52%
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PR T AR
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SARI A i A Hh 23808 T LD ARAS 7 B el IR 2
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WZ R Dyt A AR 2RYT SRR AR 2
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JEG Y 39.18%, imy TRIE IRYI T AL T IX A i
T A S T T ] 22 R TR e — R
AT TR A Y, IRA B R iR,
71.18%, DU EE M LA L9 il > AN 7 1.55% o 25 o
FRA BRI A R A TR A R A B i T A
ARIITREER eI Re AN T AR 5 kTR
BB AT 1B B SR, I R 2t R i
FEYeR B SR 5 BB Mo it & B TR A I 1 1
O LT, A A5 FRE R 91 1 R

WA AT, A2 R A AR SR
EEE T EMTE, 0] AT PRI GE B ) = &
AT Hrp R B | IR I B I S A BR A
T 5 vE FRAFI T B 7 A TRAEBR I IR 75 55 £
W SRR A st R e, R0/ s Bt 2 il
RFRRZERE R w8 TR X, 4
ZEARAR, TP KD, AR 2 R4 . 45 A
M B TF & I A R ) Bl 4 4, anfin K A%
B HERDREVS AT R T o AR ek D g
B35 .

KA AR R R e R 22 SR B 4 ~ 7 B
5 B v, 68.06% ,60 % K L) E 9 ol 5 AR, Hy
39.34% , LGRS TR ANEE N #UR LB
RUSEIRIGEE VP TE & M B Il 2R Bl K o B e % i

e s 4T LEE YRR N Al e 2 a5 | DA
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