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Abstract By selecting stable and detectable drug prototypes or metabolites in sewage samples, near real-time
detection of disease conditions can be achieved. This study selected oseltamivir carboxylate, the primary
metabolite of first-line antiviral oseltamivir, as a biomarker. Based on the concentration of oseltamivir
carboxylate in wastewater, the consumption and usage rate of oseltamivir were calculated by reverse engineering.
Quarterly sampling was conducted at 46 urban sewage treatment plants in representative 5 cities in the middle and
lower reaches of the Yangtze River, from November 2022 to December 2023. The concentration range of
oseltamivir acid in sewage samples is 1.270—1 279 ng/L, the daily mass load of oseltamivir per 1 000 inhabitants
in the surveyed cities ranged from 9.560 to 544.7 mg/d, and the average utilization rate is 0.06%0—3.63 %o. The
research results indicate that in March 2023, Wuxi City experienced a spring influenza peak, while Bengbu,
Tongling, Suzhou, and Changzhou City experienced a small summer influenza peak in May. In November and
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December 2023, Wuxi, Changzhou, and Bengbu City experienced a winter influenza peak, the results are
consistent with the official statistics of the National Center for Disease Control and Prevention and the National
Influenza Center, which reflect the influenza epidemic situation in southern cities. The integration of this
methodology with clinical diagnostic rates could provide near real-time data support for future influenza

prevention and control strategies.
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Table 1 Sampling time and corresponding quarters of wastewater samples in five cities
City 2022 Q4 2023 Q1 2023 Q2 2023 Q3 2023 Q4

Suzhou Nov.11%12® Feb.26" 27" May.19",20" Sept.5",10"

Tongling Nov.5",7" Feb.15",18" May.11",14" Aug.19"21*

Bengbu Feb.5",6" May.14",15" Aug.9"13" Dec.16",20"
Wuxi Mar.18" 20" Jun.15" 18" Sept.14",17" Dec.14™ 17"
Changzhou Nov.16",19" Feb.15",18" May.17",20" Aug.16",19" Nov.16",18"

Note: Q in the title line is the abbreviation of the quarter
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Table 2 Mean concentration of oseltamivir carboxylate in 5 cities in each quarter

City 2022 Q4 2023 Q1 2023 Q2 2023 Q3 2023 Q4
Suzhou 19.32 + 15.25 32.49 + 18.43 110.7 £75.51 24.81 % 24.96

Tongling 55.08 + 49.27 32.12+15.91 255.8 + 85.68 45.15 + 16.70

Bengbu 8.02+4.31 168.5 + 56.40 47.56+22.12 265.5 % 96.60
Wuxi 304.0 + 143.4 2621+ 12.43 19.75+ 11.11 708.2 % 262.0
Changzhou 24.85+23.35 11.94 +20.72 100.8 + 85.83 18.13 + 13.65 130.1 + 152.6
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Figure 1 Daily mass load of oseltamivir per 1000 inhabitants in five

cities in each quarter
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Figure 2 Quarterly prevalence of oseltamivir in five cities
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