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Correlation of Norovirus in Wastewater with
Gastroenteritis-Related Hospitalizations,
New York, USA, 2022-2024

Appendix
Appendix Table 1. Norovirus Gl and Gll primers and probes*
Genogroup Gene Gene name Sequence
NoV Gl F QNIF4 CGC TGG ATG CGN TTC CAT
NoV Gl R NV1LCR CCT TAG ACG CCATCATCATTT AC
NoV Gl P T™M9 [FAM]-TGG ACA GGA GAT CGC-[MGB-NFQ*]
NoV GlI F QNIF2 ATG TTC AGR TGG ATG AGR TTC TCW GA
NoV GlI R COG2R TCG ACG CCATCT TCATTC ACA
NoV GlI P QNIFs [CY-5]-AGC ACG TGG GAG GGC GAT CG-[BHQ-31]

*Gl, genotype [; GlI, genotype II; NoV, norovirus.
TMGB-NFQ, minor groove binder-nonfluorescent quencher
1BHQ, black hole quencher

Appendix Table 2. ICD-10-CM codes related to acute gastroenteritis

Classification ICD-10 code
Norovirus A08.11
Norovirus A08.1
Acute gastrointestinal A08.19
Acute gastrointestinal K52
Acute gastrointestinal A09
Acute gastrointestinal J11.2
Acute gastrointestinal J09.X3
Acute gastrointestinal J10.2
Acute gastrointestinal Y73
Acute gastrointestinal A08.4
Acute gastrointestinal K29
Acute gastrointestinal T78.4
Acute gastrointestinal B97.89
Acute gastrointestinal T61
Acute gastrointestinal T62
Acute gastrointestinal T78.1
Acute gastrointestinal P74.1
Acute gastrointestinal E86.0
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Indicator — NoV GI WVAL — NoV Incidence

Clinical and wastewater data

Appendix Figure 1. Temporal trends of (NoV) wastewater activity levels (WVAL) and hospitalization
incidence across four New York State counties from September 2022 through July 2024. Monthly trends
of population-weighted NoV Gl WVAL (blue) overlaid with weekly NoV hospitalization incidence per
100,000 population (orange) by county.
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Indicator — NoV GIl WVAL — NoV Incidence

Clinical and wastewater data

Appendix Figure 2. Temporal trends of norovirus (NoV) wastewater activity levels (WVAL) and
hospitalization incidence across four New York State counties from September 2022 through July 2024.
Monthly trends of population-weighted NoV GII WVAL (blue) overlaid with weekly NoV hospitalization

incidence per 100,000 population (orange) by county.
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Clinical and wastewater data

Appendix Figure 3. Temporal trends of norovirus (NoV) wastewater activity levels (WVAL) and
hospitalization incidence across four New York State counties from September 2022 through July 2024.
Monthly trends of population-weighted NoV Gl WVAL (blue) overlaid with weekly all-cause acute

gastroenteritis (AGE) hospitalization incidence per 100,000 population (orange) by county.
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Clinical and wastewater data

Appendix Figure 4. Temporal trends of norovirus (NoV) wastewater activity levels (WVAL) and

hospitalization incidence across four New York State counties from September 2022 through July 2024.

Monthly trends of population-weighted NoV Gl WVAL (blue) overlaid with weekly all-cause AGE

hospitalization incidence per 100,000 population (orange) by county. WVAL represents a normalized

measure of NoV activity in wastewater, where higher values indicate greater NoV activity.
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Correlation Between Wastewater Gl Concentration and Norovirus Incidence

Erie Jefferson
0.10 Spearman: -0.09 | 1.0 Spearman: 0.28
0.5

-~ 0.05
% 0.3 \
o
(7]
_810.03
Y
Q
c
ﬁ Onondaga Westchester
£ 0.30 Spearman: -0.17 Spearman: -0.09
z
£ X |
5 \ 0.10 —_—
z

Gl 0.07

0.05 0.05

10 100 1000 10000 10 100 1000 10000

Population-Weighted Wastewater Gl Concentration (log scale)

Appendix Figure 5. Spearman correlation between monthly population-weighted wastewater norovirus

(NoV) concentrations and hospitalization incidence across four New York State counties. Correlation

shown between monthly population-weighted wastewater NoV Gl concentration and monthly NoV

hospitalization incidence per 100,000 population. The blue line represents a linear regression fit with 95%

confidence interval (shaded). Spearman correlation coefficients (p) are shown for each county within each

panel.
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Appendix Figure 6. Spearman correlation between monthly population-weighted wastewater norovirus

(NoV) concentrations and hospitalization incidence across four New York State counties. Correlation

shown between monthly population-weighted wastewater NoV Gl concentration and monthly NoV

hospitalization incidence per 100,000 population. The blue line represents a linear regression fit with 95%

confidence interval (shaded). Spearman correlation coefficients (p) are shown for each county within each

panel.
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Correlation Between Wastewater Gl Concentration and Gastroenteritis Incidence
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Appendix Figure 7. Spearman correlation between monthly population-weighted wastewater norovirus
(NoV) concentrations and hospitalization incidence across four New York State counties. Correlation
shown between monthly population-weighted wastewater Gl concentration and monthly all-cause acute
gastroenteritis (AGE) hospitalization incidence per 100,000 population. The blue line represents a linear
regression fit with 95% confidence interval (shaded). Spearman correlation coefficients (p) are shown for

each county within each panel.
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Correlation Between Wastewater Gll Concentration and Gastroenteritis Incidence
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Appendix Figure 8. Spearman correlation between monthly population-weighted wastewater norovirus
(NoV) concentrations and hospitalization incidence across four New York State counties. Correlation
shown between monthly population-weighted wastewater Gl concentration and monthly all-cause acute
gastroenteritis (AGE) hospitalization incidence per 100,000 population. Both axes are on a log scale.
Each point represents 1 monthly observation, colored by county. The blue line represents a linear
regression fit with 95% confidence interval (shaded). Spearman correlation coefficients (p) are shown for
each county within each panel.
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Correlation Between Norovirus Gl WVAL and Norovirus Incidence
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Appendix Figure 9. Spearman correlation between weekly population-weighted norovirus (NoV)
wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties.
Correlation between weekly population-weighted NoV Gl WVAL and weekly NoV hospitalization
incidence per 100,000 population. The blue line represents a linear regression fit with 95% confidence

interval (shaded). Spearman correlation coefficients (p) are shown for each county within each panel.
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Correlation Between Norovirus Gll WVAL and Norovirus Incidence
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Appendix Figure 10. Spearman correlation between weekly population-weighted norovirus (NoV)
wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties.
Correlation between weekly population-weighted NoV GIl WVAL and weekly NoV hospitalization
incidence per 100,000 population. The blue line represents a linear regression fit with 95% confidence

interval (shaded). Spearman correlation coefficients (p) are shown for each county within each panel.
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Correlation Between Norovirus Gl WVAL and Gastroenteritis Incidence

Erie Jefferson

4.0 Spearman: 0.1 4 Spearman: -0.24

35 3
)
8 3.0
% 2
(=
e
=25
Q
g
=]
2 Onondaga Westchester
2 40 Spearman: -0.08 2 Spearman: -0.04
E 4. ,
= 2
£45 - 3
£ =
@30 2.8
O Ly

2.5

2.4
0.1 0.3 1.0 3.0 0.1 0.3 1.0 3.0

Population-Weighted Norovirus Gl WVAL (log scale)

Appendix Figure 11. Spearman correlation between weekly population-weighted norovirus (NoV)
wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties.
Correlation between weekly population-weighted NoV Gl WVAL and weekly all-cause acute
gastroenteritis (AGE) hospitalization incidence per 100,000 population. The blue line represents a linear
regression fit with 95% confidence interval (shaded). Spearman correlation coefficients (p) are shown for

each county within each panel.
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Appendix Figure 12. Spearman correlation between weekly population-weighted norovirus (NoV)
wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties.
Correlation between weekly population-weighted NoV GIl WVAL and weekly all-cause acute
gastroenteritis (AGE) hospitalization incidence per 100,000 population. Both axes are on a log scale.
Each point represents 1 weekly observation, colored by county. The blue line represents a linear
regression fit with 95% confidence interval (shaded). Spearman correlation coefficients (p) are shown for

each county within each panel.

13 0f 13



	Correlation of Norovirus in Wastewater with Gastroenteritis-Related Hospitalizations, New York, USA, 2022–2024
	Appendix
	Appendix Table 1. Norovirus GI and GII primers and probes*
	Appendix Table 2. ICD-10-CM codes related to acute gastroenteritis
	Appendix Figure 1. Temporal trends of (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties from September 2022 through July 2024. Monthly trends of population-weighted NoV GI WVAL (blue) overlaid wi...
	Appendix Figure 2. Temporal trends of norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties from September 2022 through July 2024. Monthly trends of population-weighted NoV GII WVAL (blue) ...
	Appendix Figure 3. Temporal trends of norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties from September 2022 through July 2024. Monthly trends of population-weighted NoV GI WVAL (blue) o...
	Appendix Figure 4. Temporal trends of norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties from September 2022 through July 2024. Monthly trends of population-weighted NoV GII WVAL (blue) ...
	Appendix Figure 5. Spearman correlation between monthly population-weighted wastewater norovirus (NoV) concentrations and hospitalization incidence across four New York State counties. Correlation shown between monthly population-weighted wastewater N...
	Appendix Figure 6. Spearman correlation between monthly population-weighted wastewater norovirus (NoV) concentrations and hospitalization incidence across four New York State counties. Correlation shown between monthly population-weighted wastewater N...
	Appendix Figure 7. Spearman correlation between monthly population-weighted wastewater norovirus (NoV) concentrations and hospitalization incidence across four New York State counties. Correlation shown between monthly population-weighted wastewater G...
	Appendix Figure 8. Spearman correlation between monthly population-weighted wastewater norovirus (NoV) concentrations and hospitalization incidence across four New York State counties. Correlation shown between monthly population-weighted wastewater G...
	Appendix Figure 9. Spearman correlation between weekly population-weighted norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties. Correlation between weekly population-weighted NoV GI WVAL ...
	Appendix Figure 10. Spearman correlation between weekly population-weighted norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties. Correlation between weekly population-weighted NoV GII WVA...
	Appendix Figure 11. Spearman correlation between weekly population-weighted norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties. Correlation between weekly population-weighted NoV GI WVAL...
	Appendix Figure 12. Spearman correlation between weekly population-weighted norovirus (NoV) wastewater activity levels (WVAL) and hospitalization incidence across four New York State counties. Correlation between weekly population-weighted NoV GII WVA...

