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[ Abstract]

respiratory viruses among influenza-like illness (ILI) and severe acute respiratory infection (SARI) cases

Objective To investigate and compare the epidemiological characteristics of common
in Huzhou, Zhejiang Province before and after the COVID-19 pandemic, so as to provide a basis for
formulating and adjusting the prevention and control strategies for viral respiratory infectious diseases.
Methods
swab samples collected during Nov 2017 to Feb 2020 (pre-COVID-19 pandemic period) and Dec 2022 to

ILT and SARI cases at two influenza surveillance sentinel hospitals in Huzhou and had throat

Apr 2024 (post-COVID-19 mitigation phase) were selected as the participants. Seven common viral
respiratory pathogens were tested, including influenza A virus (H1N1 and H3N2 subtypes) , influenza B
virus (Victoria lineage, FIuB) , respiratory syncytial virus (RSV) , rhinovirus (HRV) , adenovirus
(ADV) , and severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). The positive rates of
respiratory pathogens before and after the COVID-19 pandemic were compared across different age groups
and different time. Results A total of 7 948 ILI samples and 2 294 SARI samples were included. The
overall positive rate of ILI samples increased from 33.6% to 47.1%, primarily due to the increase in
influenza and COVID-19 infections; the overall positive rate of SARI samples decreased from 31.4% to
24.8% , mainly due to the reduction in HRV and ADV infections. During the post-COVID-19 mitigation
phase, SARS-CoV-2 (22.1% ), H3N2 (12.7%) , and FluB (6.0% ) were the primary pathogens in ILI
samples, while RSV (7.1% ), H3N2 (5.3% ), and HRV (4.5%) dominated in SARI samples. During the
post-COVID-19 mitigation phase, the influenza virus circulation period was shortened. Before the COVID-
19 pandemic, RSV was mainly detected in autumn and winter, while during the post-COVID-19
mitigation phase, out-of-season RSV epidemics were observed in spring and summer. Co-infection rate in
ILI cases increased significantly in the post-COVID-19 mitigation phase, predominantly consisting of co-
infections of COVID-19 and influenza A virus, while co-infection rate in SARI cases showed a decline.
Conclusion We found important epidemiological changes in respiratory viruses in Huzhou during the post-
COVID-19 mitigation phase compared to pre-COVID-19 period, including increased positive rates of
influenza and COVID-19, and disruptions to the seasonal patterns of influenza and RSV. The prevention
and control strategies should be adjusted in a timely manner based on the monitoring data.
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Tab 1

Sex and age distribution of ILI and SARI samples

[n(%)]

Sex 10.36
Male 2339 (47.9) 1357 (44.2)
Female 2541 (52.1) 1711 (55.8)

Age group (y) 1275.76
0—4 1510 (30.9) 171 (5.6)
5-14 1663 (34.1) 636 (20.7)
15-59 1533 (31.4) 1921 (62.6)
=60 174 (3.6) 340 (11.1)

0.001 5.81 0.016
246 (57.6) 955 (51.2)
181 (42.4) 912 (48.8)

<0.001 3227  <0.001
208 (48.7) 644 (34.5)
110 (25.8) 682 (36.5)
56 (13.1) 264 (14.2)
53 (12.4) 277 (14.8)

ILI: Influenza-like illness; SARI: Severe acute respiratory infection.
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Tab 2 Comparison of respiratory pathogen detection in ILT and SARI samples before and after the COVID-19 pandemic [»( %) ]

FLU 703 (14.4) 753 (24.5) 129.39 <0.001 30 (7.0) 140 (7.5) 0.11 0.737
HIN1 309 (6.3) 180 (5.9) 0.71 0.401 18 (4.2) 41 (2.2) 5.66 0.017
H3N2 197 (4.0) 388 (12.7) 204.79 <0.001 6 (1.4) 98 (5.3) 11.86  <<0.001
FluB 197 (4.0) 185 (6.0) 16.36 <0.001 6(1.4) 1(0.1) 16.66  <<0.001"

RSV 156 (3.2) 29 (1.0) 42.00 <0.001 39 (9.1) 132 (7.1) 2.14 0.143

HRV 493 (10.1) 77 (2.5) 163.12 <0.001 50 (11.7) 83 (4.5) 33.57  <<0.001

ADV 334 (6.8) 78 (2.5) 70.93 <0.001 28 (6.6) 65 (3.5) 8.45 0.004

SARS-CoV-2 - 679 (22.1) = = = 55 (3.0) = =

Total 1639 (33.6) 1445 (47.1) 144.85 <0.001 134 (31.4) 463 (24.8) 7.82 0.005

Age-standardized

. 34.1 49.0 - - 23.6 19.1 = =
positive rate ( %)

* The statistical method is Yates’ s correction for continuity. ILI: Influenza-like illness; SARI: Severe acute respiratory infection; FLU:
Influenza virus; HIN1: Influenza A (H1N1) virus; H3N2: Influenza A (H3N2) virus; FluB: Influenza B virus (Victoria lineage) ; RSV:

Respiratory syncytial virus; HRV : Rhinovirus; ADV: Adenovirus; SARS-CoV-2: Severe acute respiratory syndrome coronavirus-2.

R3 HERITHENE ILIEEZ A 7R (5] 48 6% 28 P IR 9 R (48 B 5 0L EE 3

Tab 3 Comparison of respiratory pathogen detection among different age groups in ILI samples before and after the

COVID-19 pandemic [n(%)]
FLU 7 17 301 0083 22 180 5900 <001 533 16.47  <<0.001 3 = 19.05 <<0.001
(6.4) (9.9) (14.4)  (28.3) (21.7)  (27.8) (19.5) (6.8)
HIN1 51 13 7.49  0.006 s S0 005 <0001 19 106 32.44  <<0.001 20 1 13.85  <<0.001
(3.4) (7.6) (4.4) (7.9) (10.8)  (5.5) (11.5) (3.2)
23 4 70 92 93 281 11 11
H3N2 (15) (23) 0.23  0.629 (42) (145 73.88  <<0.001 (6.1) (14.6) 64.72  <<0.001 (6.3) (3.2) 2,68  0.102
23 0 .9 38 75 146 3 1 .
FuB 5y oy M0 0BT (g ey 00 OB (g (g 10 0000y g3y 148 02
85 5 40 4 23 18 8 2 .
RSV (5.6) (2.9) 222 0.136 (24) (0.6 7.73  0.005 (15) (0.9) 2.31 0.129 (4.6) (0.6) 7.71  0.005
201 5 156 19 125 50 11 3
HRV 15.41 <<0.001 26.74 <<0.001 62 <<0.001 10.89 <<0.001°
(13.3)  (2.9) 541 =000 (9.4) (3.0) 07| SR (8.2) (2.6) >0 0-00 (6.3) (0.9) 08 0:00
116 8 156 35 56 34 6 1
AD 2. .1 9. o 11.91 <0.001 . .012°
v (7.7) (4.7) 03 0154 (9.4) (5.5) )L (3.7) (1.8) ’ 0.00 (3.5) (0.3) 034 00
SARS- B 52 B B 123 B B B 367 B B B 137 B B
CoV-2 (30.4) (19.3) (19.1) (40.3)
Total N 81 17.05 <0.001 > S8 07 <0001 0 886 47.01  <0.001 37 160 9.65  0.002
(31.6)  (47.37) (34.6)  (50.0) (34.6)  (46.1) (32.8) (47.1)

* The statistical method is Yates’s correction for continuity. FLU: Influenza virus; HIN1: Influenza A (H1N1) virus; H3N2: Influenza A
(H3N2) virus; FluB: Influenza B virus (Victoria lineage) ; RSV : Respiratory syncytial virus; HRV: Rhinovirus; ADV: Adenovirus; SARS-

CoV-2: Severe acute respiratory syndrome coronavirus-2.
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Tab 4 Comparison of respiratory pathogen detection among different age groups in SARI samples before and after the

FLU

Hi1N1

H3N2

FluB

RSV

HRV

ADV

SARS-
CoV-2

Total

11
(5.3)

(3.4)

(0.5)

(1.4)
35
(16.8)
27
(13.0)
19

(9.1)

83
(39.9)

» 0.168
(6.1) :

17 0.30
(2.6) ’

21 4.83
(3.3) ’

1 —
(0.16)

116 015
(18.0) ’

0 9.94
(6.2) ’

21 12.12
(3.3) ’

13 B
(2.0)

223 1o
(34.6) ’

0.682

0.582

0.028

0.047"

0.697

0.002

<<0.001

0.168

(5.5)

(1.8)

(0.9)

(2.7)

(2.7)

11

(10.0)

(6.4)

25
(22.7)

33
(4.8)

8
(1.2)

25
(3.7)

0
(0.0)

9
(1.3)

28
(4.1)

25
(3.7)

7
(1.0)

99

(14.5)

0.077

0.01

1.48

0.49

7.03

1,15

4.84

COVID-19 pandemic

0.782

0.919°

0.224"

0.003

0.483"

0.008

0.283"

0.028

(14.3)

(10.7)

(3.6)

(0.0)

(0.0)

(10.7)

(1.8)

14
(25.0)

34
(12.9)

9
(3.4)

25
(9.5)

0
(0.0)
2
(0.8)
7
(2.7)

14
(5.3)

8

(3.0)
62

(23.5)

5.78

0.61

0.06

0.777

0.045"

0.239"

1.000"

1.000"

0.016"

0.434"

0.809

(9.4)

(5.7)

(3.8)

(0.0)

(1.9)

(11.3)

(1.9)

12
(22.6)

[n(%)]
M 0.34 0.557
(12.3) ’
7 a
0.61 0.434
(2.5)
27 .
1.31 0.253
(9.8)
0 - 1.000"
(0.0) ’
> - 1.000"
(1.8) ’
8 a
5.85 0.016
(2.9)
> - 1.000°
(1.8) ’
27 B
(9.8)
79
0.77  0.380
(28.5)

“The statistical method is Yates’ s correction for continuity; "The statistical method is Fisher’ s exact test. FLU: Influenza virus; HINT:

Influenza A (H1N1) virus; H3N2: Influenza A (H3N2) virus; FluB: Influenza B virus (Victoria lineage) ; RSV: Respiratory syncytial virus;

HRYV: Rhinovirus; ADV: Adenovirus; SARS-CoV-2: Severe acute respiratory syndrome coronavirus-2.
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Influenza-like illness; SARI: Severe acute respiratory infection; FLU: Influenza virus; RSV: Respiratory syncytial virus; HRV:

Rhinovirus; ADV: Adenovirus; SARS-CoV-2: Severe acute respiratory syndrome coronavirus-2.
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Fig1 Temporal distribution of respiratory pathogen detection in ILI and SARI samples before and after the COVID-19 pandemic
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ILI: Influenza-like illness; SARI: Severe acute respiratory infection; FluA: Influenza A virus; FluB: Influenza B virus (Victoria lineage) ;

RSV: Respiratory syncytial virus; HRV : Rhinovirus; ADV: Adenovirus; SARS-CoV-2: Severe acute respiratory syndrome coronavirus-2.
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Fig 2 Temporal distribution of positive rates for different respiratory pathogens in ILI and SARI samples
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Tab 5 Comparison of respiratory pathogen co-infection before and after the COVID-19 pandemic

[n(%)]

HIN1+RSV 4(8.5)
HIN1+HRV 2(4.3)
HIN1+ADV 3(6.4)
H3N2+RSV 2(4.3)
H3N2+HRV 1(2.1)
H3N2+ADV 1(2.1)

0 (0) 0 (0) 0 (0)
2(1.2) 0 (0) 1(9.1)
1(0.6) 0 (0) 0(0)
5(3.0) 0 (0) 1(9.1)
14 (8.3) 0 (0) 0(0)

1(0.6) 0(0) 3(27.3)
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S H S (R i)

2025411 H,52(6)

(8% 5)

FluB+RSV 2(4.3)
FluB+HRV 3(6.4)
FluB+ADV 0(0)
RSV+HRV+ADV 0(0)
RSV+HRV 11 (23.4)
RSV+ADV 1(2.1)
HRV+ADV 17 (36.2)
SARS-CoV-2+H1N1 0(0)
SARS-CoV-2+H3N2 0(0)
SARS-CoV-2+FIuB 0(0)
SARS-CoV-2+RSV 0(0)
SARS-CoV-2+HRV 0(0)
SARS-CoV-2+ADV 0(0)
Total 47 (100.0)

2(1.2) 0 (0) 0(0)
0(0) 0 (0) 0(0)
2(1.2) 1(9.1) 0(0)
0 (0) 1(9.1) 0(0)
4(2.4) 4(36.4) 3(27.3)
0(0) 2(18.2) 0(0)
4(2.4) 3(27.3) 2(18.2)
27 (16.1) 0 (0) 0(0)
89 (53.0) 0 (0) 0(0)
10 (6.0) 0 (0) 0(0)
2(1.2) 0 (0) 1(9.1)
1(0.6) 0 (0) 0(0)
4(2.4) 0 (0) 0(0)
168 (100.0) 11 (100.0) 11 (100.0)

ILI: Influenza-like illness; SARI: Severe acute respiratory infection; H1N1: Influenza A (H1N1) virus; H3N2: Influenza A (H3N2) virus;

FluB: Influenza B virus (Victoria lineage) ; RSV : Respiratory syncytial virus; HRV: Rhinovirus; ADV: Adenovirus; SARS-CoV-2: Severe

acute respiratory syndrome coronavirus-2.
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