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Analysis of pathogen surveillance results of acute respiratory infections in sentinel hospitals in Yangpu District,
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[ Abstract ]| Objective To analyze the epidemiological characteristics and pathogen spectrum of acute respiratory
infections in sentinel hospitals in Yangpu District, Shanghai, 2024, and to provide evidence for the development of precise
prevention and control strategies. Methods Clinical and laboratory data were collected from outpatient/emergency influenza-
like illness (ILI) cases and hospitalized severe acute respiratory infection (SARI) cases in sentinel hospitals of Yangpu
District between Jan. 1 and Dec. 31, 2024. Epidemiological characteristics and seasonal epidemic patterns of pathogens of
acute respiratory infections were analyzed using descriptive statistics, and intergroup differences were analyzed using y* test
and Fisher exact test. Results A total of 2 514 cases were enrolled, including 1 360 outpatient/emergency ILI cases and
1 154 hospitalized SARI cases, with an overall pathogen detection rate of 46.5% (1 168/2 514). The most common clinical
manifestations were fever (99.4%, 2 500/2 514) and cough (93.4%, 2 348/2 514). The top 3 pathogens were Mycoplasma
pneumoniae (10.3%, 259/2 514), adenovirus (7.2%, 180/2 514), and severe acute respiratory syndrome coronavirus 2
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(SARS-CoV-2; 6.8%, 171/2 514). Among outpatient/emergency ILI cases, the elderly aged >60 years had the highest
detection rate of pathogens (61.4%, 51/83), with SARS-CoV-2 being the predominant (38.6%, 32/83). Among hospitalized
SARI cases, children aged >4-15 years had the highest detection rate of pathogens (46.1%, 166/360), with Mycoplasma
pneumoniae as the primary pathogen (36.9%, 133/360). The most common mixed infections were coinfection with human
coronavirus HKU1 and human coronavirus NL63 (44 cases, 41.9%) and coinfection with enterovirus and human rhinovirus
(34 cases, 32.4%). Seasonal trends showed that adenovirus infection peaked in summer (May to Aug.), influenza virus
infection in winter (Jan. to Feb. and Dec.), SARS-CoV-2 infection exhibited bimodal peaks in late winter to spring (Feb. to
Mar.) and in summer (Jun. to Aug.), while Mycoplasma pneumoniae infection persisted epidemic throughout the year among
hospitalized SARI patients. Conclusion Acute respiratory infections demonstrate distinct age and seasonal variations
in Yangpu District, Shanghai, 2024. Tailored public health prevention and control interventions should be implemented,
including adenovirus infection control for children aged <15 years and SARS-CoV-2 infection prevention for the elderly
aged >60 years, as well as enhancing the management of Mycoplasma pneumoniae infection in hospitalized SARI patients.

[ Key words | acute respiratory tract infection; sentinel surveillance; pathogen spectrum; influenza-like illness; severe
acute respiratory infection
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Tab 1 Basic information of patients with acute respiratory infections in sentinel hospitals in Yangpu District, Shanghai, 2024

Index Total N=2 514 ILI N=1 360 SARIN=1 154 Statistic P value
Age, 1 (%) 1 =493.6 <0.001
0-4 years 575 (22.9) 428 (31.5) 147 (12.7)
>4-15 years 1028 (40.9) 668 (49.1) 360 (31.2)
>15-60 years 351 (14.0) 181 (13.3) 170 (14.7)
> 60 years 560 (22.3) 83 (6.1) 477 (41.3)
Gender, 1 (%) =29 0.087
Male 1278 (50.8) 670 (49.3) 608 (52.7)
Female 1236 (49.2) 690 (50.7) 546 (47.3)
Temperature/ C, x s 38.9+0.7 38.7£0.6 39.1+0.7 t=13.0 <0.001
Occupation, 1 (%) £ =840.5 <0.001
Student 864 (34.4) 535(39.3) 329 (28.5)
Retiree 557 (22.2) 91 (6.7) 466 (40.4)
Unorganized child 550 (21.9) 472 (34.7) 78 (6.8)
Child in nursery 220 (8.8) 106 (7.8) 114 (9.9)
Commercial service personnel 81(3.2) 80 (5.9) 1(0.1)
Others 242 (9.6) 76 (5.6) 166 (14.4)
District, 1 (%) 1=115.6 <0.001
Yangpu 1226 (48.8) 553 (40.7) 673 (58.3)
Pudong 551 (21.9) 377 (27.7) 174 (15.1)
Baoshan 233 (9.3) 145 (10.7) 88 (7.6)
Hongkou 211 (8.4) 141 (10.4) 70 (6.1)
Jing’an 77 (3.1) 48 (3.5) 29 (2.5)
Others 216 (8.6) 96 (7.1) 120 (10.4)
Subdistrict, 7 (%) 7 =183.9 <0.001
Dinghai 248 (9.9) 152 (11.2) 96 (8.3)
Yinhang 244 (9.7) 35 (2.6) 209 (18.1)
Dagiao 107 (4.3) 57 (4.2) 50 (4.3)
Pingliang 98 (3.9) 42 (3.1) 56 (4.9)
Changbai 86 (3.4) 50 (3.7) 36 (3.1)
Others 1731 (68.9) 1024 (75.3) 707 (61.3)

ILI: Influenza-like illness; SARI: Severe acute respiratory infection.
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Tab 2 Symptoms of patients with acute respiratory infections in sentinel hospitals in Yangpu District, Shanghai, 2024

n (%)
Symptom Total N=2 514 ILIN=1 360 SARIN=1 154 2 value P value
Fever 2500 (99.4) 1352 (99.4) 1 148 (99.5) 0.1 0.819
Cough 2348 (93.4) 1202 (88.4) 1146 (99.3) 120.8 <0.001
Sore throat 551 (21.9) 426 (31.3) 125 (10.8) 153.2 <<0.001
Rhinorrhea 333 (13.2) 173 (12.7) 160 (13.9) 0.7 0.399
Nasal congestion 188 (7.5) 84 (6.2) 104 (9.0) 7.3 0.007
Fatigue 186 (7.4) 33(24) 153 (13.3) 106.9 <0.001
Headache 124 (4.9) 70 (5.1) 54 (4.7) 0.3 0.590
Myalgia 106 (4.2) 55 (4.0) 51 (4.4) 0.2 0.641
Tachypnea 105 (4.2) 2(0.1) 103 (8.9) 120.2 <0.001
Chest tightness 90 (3.6) 1(0.1) 89 (7.7) 105.5 <0.001
Vomiting 88 (3.5) 26 (1.9) 62 (5.4) 22.1 <0.001
Abdominal pain 48 (1.9) 16 (1.2) 32 (2.8) 8.5 0.004
Diarrhea 35(1.4) 18 (1.3) 17 (1.5) 0.1 0.750
Rash 15 (0.6) 6(0.4) 9(0.8) 1.2 0.272
Dyspnea 13 (0.5) 0 13(1.1) 15.4 <0.001
Neurological symptom 2(0.1) 1(0.1) 1(0.1) 1.000"
Hemorrhage 1(0.0) 0 1(0.1) 0.459"

*: Fisher exact test. ILI: Influenza-like illness; SARI: Severe acute respiratory infection.
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Tab 3 Positive rates of major pathogens in patients with acute respiratory infections in sentinel hospitals in Yangpu

District, Shanghai, 2024 (grouped by age)
n (%)
ILI
Pathogen type Total 0-4 years >4-15years >15-60years >60 years
N=2514 00 N— 668 N—121 N—83 i value P value
Mycoplasma pneumoniae 259 (10.3) 18 (4.2) 46 (6.9) 2(1.1) 1(1.2) 0.002°
Adenovirus 180 (7.2) 46 (10.7) 105 (15.7) 42.2) 0 38.3  <<0.001
SARS-CoV-2 171 (6.8) 32(7.5) 30 (4.5) 32 (17.7) 32 (38.6) 119.7 <0.001
Influenza A (HIN1) virus 82 (3.3) 11 (2.6) 28 (4.2) 17.(9.4) 9(10.8) 0.001*
Influenza B Victoria lineage 79 (3.1) 14 (3.3) 44 (6.6) 10 (5.5) 0 0.009°
Human metapneumovirus 49 (1.9) 17 (4.0) 12 (1.8) 1(0.6) 0 0.017°
Human coronavirus HKU1 48 (1.9) 16 (3.7) 20 (3.0) 4(2.2) 1(1.2) 0.648"
Human coronavirus NL63 48 (1.9) 16 (3.7) 20 (3.0) 4(2.2) 1(1.2) 0.645"
Human rhinovirus 48 (1.9) 11 (2.6) 17 (2.5) 8(4.4) 0 0.218"
Human parainfluenza virus type 3 44 (1.8) 17 (4.0) 4(0.6) 3(1.7) 3(3.6) <0.001
Human parainfluenza virus type 2 43 (1.7) 11 (2.6) 26 (3.9) 3(1.7) 1(1.2) 0.327"
Enterovirus 37 (1.5) 10 (2.3) 14 (2.1) 6(3.3) 0 0.439°
Respiratory syncytial virus 24 (1.0) 11 (2.6) 3(0.4) 0 1(1.2) 0.006"
Influenza A (H3N2) virus 14 (0.6) 2 (0.5) 4(0.6) 1(0.6) 1(1.2) 0.691°
Bocavirus 12 (0.5) 7 (1.6) 2(0.3) 0 0 0.063°
Human coronavirus OC43 10 (0.4) 5(1.2) 1(0.1) 1(0.6) 0 0.141°
Human parainfluenza virus type 4 8(0.3) 2(0.5) 3(0.4) 1(0.6) 0 1.000"
Bordetella pertussis 5(0.2) 0 1(0.1) 1(0.6) 1(1.2) 0.093"
Legionella pneumophila 4(0.2) 0 1(0.1) 0 0 1.000"
Human coronavirus 229E 3(0.1) 1(0.2) 0 0 0 0.516"
Total 1168 (46.5) 247 (57.7) 381(57.0) 98 (54.1) 51(61.4) 89.2 <<0.001
SARI
Pathogen type 0-4 years >4-15 years >15-60 years  >60 years
o Ne147 N=1360 N=170 sy Xvalue  Pualue
Mpycoplasma pneumoniae 38 (25.9) 133 (36.9) 20 (11.8) 1(0.2) 211.8 <<0.001
Adenovirus 8(5.4) 10 (2.8) 7(4.1) 0 <0.001"
SARS-CoV-2 0 4(1.1) 7 (4.1) 34 (7.1) 26.7 <0.001
Influenza A (HIN1) virus 1(0.7) 1(0.3) 2(1.2) 13 (2.7) 0.018"
Influenza B Victoria lineage 1(0.7) 2 (0.6) 3(1.8) 5(1.0) 0.592°
Human metapneumovirus 2(1.4) 2 (0.6) 4(2.4) 11 (2.3) 0.159°
Human coronavirus HKU1 1(0.7) 2 (0.6) 0 4(0.8) 0.774"
Human coronavirus NL63 1(0.7) 2 (0.6) 0 4(0.8) 0.772*
Human rhinovirus 0 2 (0.6) 2(1.2) 8(1.7) 0.291°
Human parainfluenza virus type 3 1(0.7) 0 3(1.8) 13 (2.7) 0.003"
Human parainfluenza virus type 2 1(0.7) 1(0.3) 0 0 0.156
Enterovirus 0 2(0.6) 1(0.6) 4(0.8) 0.898"
Respiratory syncytial virus 3(2.0) 0 1(0.6) 5(1.0) 0.048"
Influenza A (H3N2) virus 0 0 2(1.2) 4(0.8) 0.145°
Bocavirus 3(2.0) 0 0 0 0.002°
Human coronavirus OC43 0 1(0.3) 0 2(0.4) 1.000*
Human parainfluenza virus type 4 0 0 1(0.6) 1(0.2) 0.568"
Bordetella pertussis 0 2(0.6) 0 0 0.335°
Legionella pneumophila 1(0.7) 1(0.3) 0 1(0.2) 0.596"
Human coronavirus 229E 1(0.7) 1(0.3) 0 0 0.151°
Total 62 (42.2) 166 (46.1) 53 (31.2) 110 (23.1) 124.6 <0.001

*: Fisher exact test. ILI: Influenza-like illness; SARI: Severe acute respiratory infection; SARS-CoV-2: Severe acute respiratory

syndrome coronavirus 2.



WFELER AR 2026 4F 4 H, 4547 %

° 523 -

F4 LEMHHE 2024 F£05 S ERERAMEFIRE TR
BEELSERENEHBR
Tab 4 Detection of common multiple infections in
patients with acute respiratory infections in sentinel
hospitals in Yangpu District, Shanghai, 2024
N=105
Case, n Percentage/%

Pathogen combination

CoV-HKU1+CoV-NL63 44 41.9
Enterovirus+human rhinovirus 34 324
Adenovirus+HPIV2 3 2.9
M. pneumoniae+SARS-CoV-2 3 29
Adenovirus+CoV-HKUI1 +CoV-NL63 2 1.9
HPIV4-+human rhinovirus 2 1.9
Others 17 16.2
Total 105 100.0

CoV-HKU1: Human coronavirus HKU1; CoV-NL63:
Human coronavirus NL63; HPIV2: Human parainfluenza virus
type 2; M. pneumoniae: Mycoplasma pneumoniae; SARS-
CoV-2: Severe acute respiratory syndrome coronavirus 2;
HPIV4: Human parainfluenza virus type 4.
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Fig1 Time-varying curve of pathogen detection rate in patients with acute respiratory infections in sentinel hospitals
in Yangpu District, Shanghai, 2024

A: Outpatient influenza-like cases; B: Inpatient severe acute respiratory infection cases. A-HIN1: Influenza A (HIN1) virus; A-H3:

Influenza A (H3N2) virus; ADV: Adenovirus; B-Victoria: Influenza B Victoria lineage; CoV-229E: Human coronavirus 229E;
CoV-HKU1: Human coronavirus HKU1; CoV-NL63: Human coronavirus NL63; CoV-OC43: Human coronavirus OC43; HMPV:

Human metapneumovirus; HPIV2: Human parainfluenza virus type 2; HPIV3: Human parainfluenza virus type 3; HPIV4: Human

parainfluenza virus type 4; HRV: Human rhinovirus; M. pneumonia: Mycoplasma pneumoniae; RSV: Respiratory syncytial virus;

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2.
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