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3. Case reported
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Figure S1. Schematic showing the agregation of studies based 1) fraction type, ii) sample collection location
and iii) case type reported by study. Two entries are included for Ahmed, W et al. and Kitamura, K et al. as
these studies report data for multiple fractions.Studies are listed only if two or more studies fall within the

same group.

* Baldovin, T et al. and Goncalvez, J et al. reports only qualitative data.
** Cases are reported. However no information was available to allow for normalizatin of daily cases by

population size.
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Figure S2. Individual correlations (per study) of SARS-CoV-2 measurements in wastewater with
daily COVID cases reported. Daily cases are normalized by population size and reported as cases
in 100.000 inhabitants. Only data for supernatant fraction (S) in Sherchan, S.P. et al. is presented,
as supernatant and suspended solids fraction did not show positive results for SARS-CoV-2.
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Figure S3. Individual correlations (per study) of SARS-CoV-2 measurements in wastewater with
cumulative COVID cases reported. Cumulative cases are normalized by population size and
reported as cases in 100.000 inhabitants. Only data for supernatant fraction (S) in Sherchan, S.P.
et al. is presented, as supernatant and suspended solids fraction did not show positive results for
SARS-CoV-2. Data for Ahmed, W et al. is not presented as only one sample per fraction type was
positive for SARS-CoV-2.
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Figure S4. Individual correlations (per study) of SARS-CoV-2 measurements in wastewater with

active COVID cases reported. Active cases are normalized by population size and reported as cases
in 100.000 inhabitants.



Study TE seTE Standarized Mean Difference (SMD) SMD 95%—CI Weight
Cubic root of copy numbers per mL
a) Supernatant

Gonzalez, R et al. 1.05 0.0440 1.05 [ 0.96; 1.14] 10.3%
Hata, A et al. 0.20 0.0642 . 0.20 [ 0.07; 0.33] 10.2%
Kitamura, K et al. 0.05 0.0199 . 0.05 [ 0.01; 0.09] 10.3%
Kumar, M et al. 0.44 0.2636 e 0.44  [-0.08;0.96] 10.0%
Medema, G et al. 4.27 0.4807 N 4.27 [ 3.32;5.21] 9.6%
Nemudryi, A et al. 0.68 0.1010 0.68 [ 0.48; 0.88] 10.2%
Saguti, F et al. 544 0.6972 —F 544 [4.07; 6.81] 8.9%
Sherchan, S.P et al. 0.36 0.1931 0.36  [-0.02;0.74] 10.1%
Trottier, J . et al. 0.84 0.1467 0.84 [ 0.55; 1.12] 10.2%
Westhaus, S et al. 1.84  0.0800 ' 1.84 [ 1.68; 2.00] 10.2%
Random effects model — 1.45 [0.17;2.73] 100.0%
Prediction interval | | | | | | [-2.83; 5.73]

Heterogeneity: > =99%

b) Mixed supernatant and suspended solids

Haramoto, E et al. 3.02 0.2163 3.02 [ 2.59; 3.44] 25.1%
Miyani, B et al. 1.40 0.0579 1.40 [ 1.29; 1.51] 25.2%
Randazzo, W et al. (a) 7.52  0.2458 7.52 [ 7.04; 8.00] 25.0%
Randazzo, W et al. (b) 5.23 0.4107 . 5.23 [4.43; 6.04] 24.7%
Random effects model — 428  [0.03; 8.53]  100.0%
Prediction interval | | | | | | [—8.50; 17.06]

. 2
Heterogeneity: 1" =100%
crerogenclly ° 15 =10 -5 0 5 10 15

¢) Solids
D’Aoust, P.M et al. 4.19 0.2211 4.19 [3.76; 4.63] 33.3%
Kitamura, K et al. 0.56 0.0853 _ 0.56 [0.39; 0.73] 33.3%
P eccia, J et al. 42.54  0.6992 42.54 [41.17; 43.91] 33.3%
Random effects model = 15.76 [-42.02; 73.54] 100.0%
Prediction interval [-325.41; 356.93]
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Figure S5. Forest plot of selected aggregations reporting weighted means of SARS-CoV-2 titers in waste-
water after cubic root transformation. Pooled estimates for (a) all studies analyzing supernatant/filtrates
(b) all studies analyzing mixtures without pre-processing, and (c) all studies analyzing solids. The forest
plot includes data from all studies that reported SARS-CoV-2 titers as copy numbers per unit volume.
Cl-confidence interval.



Study TE seTE Standarized Mean Difference (SMD) SMD 95%—CI Weight
Log copy number per mL
a) Supernatant + Grab + WWTP

Gonzalez, R et al. 0.68 0.0331 0.68 [0.62; 0.75] 25.6%
Hata, A et al. -1.75 0.2296 -+ -1.75 [-2.20;-1.30] 24.7%
Kitamura, K et al. -0.29 0.2694 .} -0.29 [-0.82; 0.24] 24.3%
Sherchan, S.P et al. 0.75  0.1208 0.75 [0.52; 0.99] 25.4%
Random effects model _ -0.14 [-1.99; 1.72] 100.0%
Prediction interval [-5.68; 5.40]
Heterogeneity: I2 =98% ! ! ! !
—4 -2 0 2 4
b) Supernatant + Composite + WWTP
Gonzalez, R et al. 0.74 0.0357 : 0.74 [0.67; 0.81] 15.2%
Kumar, M et al. -1.35 0.8979 ] -1.35 [-3.11; 0.41] 9.9%
Medema, G et al. 2.33  0.1023 233 [2.13; 2.53] 15.1%
Nemudryi, A et al. -0.39 0.1645 —'— -0.39 [-0.71;-0.07] 14.9%
Saguti, F et al. 2.04  0.2002 5 3 2.04 [1.65; 2.43] 14.8%
Trottier, J et al. -0.16 0.1698 L} —0.16  [-0.49; 0.18] 14.9%
Westhaus, S et al. 0.78 0.0534 ' 0.78 [ 0.67; 0.88] 15.2%
Random effects model —_— 0.67 [—0.50; 1.84] 100.0%
Prediction interval [-2.72; 4.05]
Heterogeneity: I2 =98% ! ! ! !
—4 -2 0 2 4
¢) Mixed supernatant and suspended solids + Grab + WWTP
Haramoto, E et al. 1.30 0.1054 . 1.30 [1.09; 1.51] 32.9%
Randazzo, W et al. (a) 2.61 0.0415 : 2.61 [ 2.53; 2.69] 33.6%
Randazzo, W et al. (b) 2.37 0.0445 ' 2.37  [2.28; 2.45] 33.5%
Random effects model e 210 [037; 3.83] 100.0%
Prediction interval [—8.06; 12.25]
Heterogeneity: I2 =99% ! ! ! !
-10 -5 0 5 10
d) Solids + Grab + WWTP *
Kitamura, K et al. -0.01 0.1423 I —0.01 [-0.29; 0.27] 50.0%
Peccia, J et al. 4.85 0.0212 485 [ 4.81; 4.89] 50.0%
Random effects model : 2.42 [-28.44; 33.28] 100.0%
Heterogeneity: 12 =100% ! ! ! ! !
—4 -2 0 2 4

Figure S6. Standardized mean difference of SARS-CoV-2 log copy numbers per mL of wastewater. Stud-
ies are grouped based on fraction type and location of sample collection. Five studies are not included in
the forest plot. These are: i) Graham, K et al. data is not presented as this study uniquely reports
SARS-CoV-2 levels per unit of mass, ii and iii) Goncalvez, J et al. and Baldovin, T et al. reports only qual-
itative data for SARS-CoV-2 measurments in wastewater (quantification cycle for gPCR), and iv and v)
Ahmed, W et al. and Sherchan, S.P et al. as theese studies reported only two samples with a poitive result
for the detection of SARS-CoV-2 for the respective sample groupings. Kitamura, K et al. examined
SARS-CoV-2 levels in both, solids and supernatant and suspended solids samples. Values for each type of
sample are presented in the relevant group. Scales between fraction groups differ. * Prediction interval can
not be calculated for two studies.
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Figure S7. Standardized mean difference of SARS-CoV-2 cubic root of copy numbers per mL of waste-
water. Studies are grouped based on fraction type and location of sample collection. Five studies are not
included in the forest plot. These are: i) Graham, K et al. data is not presented as this study uniquely
reports SARS-CoV-2 levels per unit of mass, ii and iii) Goncalvez, J et al. and Baldovin, T et al. reports
only qualitative data for SARS-CoV-2 measurments in wastewater (quantification cycle for gPCR), and iv
and v) Ahmed, W et al. and Sherchan, S.P et al. as theese studies reported only two samples with a poitive
result for the detection of SARS-CoV-2 for the respective sample groupings. Kitamura, K et al. examined
SARS-CoV-2 levels in both, solids and supernatant and suspended solids samples. Values for each type of
sample are presented in the relevant group. Scales between fraction groups differ. * Prediction interval can
not be calculated for two studies.



Study Ny Correlation COR  95%—CI Weight

a) Grab + Daily cases

Hata, A et al. 87 —'— 022 [0.01;041] 24.6%
Sherchan, S.P et al. 16 — 0.21 [-0.32;0.64] 11.0%
Haramoto , E et al. 36 —'——— -0.06 [-0.38;0.27] 18.2%
Peccia, J et al. 226 = B 040 [0.29;0.51] 28.7%
Miyani, B et al. 33 —'—— —0.12 [-0.44;0.23] 17.5%
Random effects model 398 <,:> 0.17 [-0.12; 0.43] 100.0%
Heterogeneity: I = 71% ! ! ! ! !

-1 -0.5 0 0.5 1
b) Composite + Daily cases
Sherchan, S.P et al. 12 l 0.43 [-0.20;0.80] 14.8%
Trottier, J. et al. 14 : : 0.05 [-0.49;0.57] 16.0%
D’Aoust, P.M et al. 42 — 0.72 [0.53;0.84] 22.4%
Nemudr yi, A et al. 34 — —0.05 [-0.38;0.29] 21.5%
Graham, K et al. 166 - 0.59 [0.48;0.68] 25.3%
Random effects model 268 _— 0.41 [—0.08;0.74] 100.0%
Heterogeneity: I = 81% ! ! ! !

-1 -0.5 0 0.5 1
¢) Grab + Cumulative cases
Hata, A et al. 87 +— 0.17 [-0.04;037] 18.9%
Ahmed, W et al. 8 = -0.32 [-0.84;0.50] 10.9%
Sherchan, S.P et al. 16 y 0.21 [-0.32;0.64] 15.0%
Haramoto , E et al. 36 . —0.28 [-0.56;0.05] 17.6%
Randazz o, Wetal. (b ) 42 ——'— 0.09 [-0.22;0.38] 17.9%
Gonzalez, R et al. 396 0.79 [0.75;0.82] 19.6%
Random effects model 585 <,:> 0.20 [—0.33;0.63 ] 100.0%
Heterogeneity: > =96% ! ! ! ! !

-1 -0.5 0 0.5 1
d) Composite + Cumulative cases
Sherchan, S.P et al. 12 — 0.43 [-0.20;0.80] 19.7%
Medema, G et al. 75 ——'— 0.63 [047;0.75] 28.1%
Westhaus , S et al. 18 + -0.11 [-0.55;0.38] 22.9%
Gonzalez, R et al. 198 0.79 [0.73;0.84] 29.3%
Random effects model 303 —<|<> 0.53 [-0.21;0.88] 100.0%
Heterogeneity: I° = 88% ! ! ! ! !

-1 -0.5 0 0.5 1

Figure S8. Forest plot of selected aggregation reporting Pearson correlations between SARS-CoV-2 viral
RNA lavels in wastewater samples and cases (i.e., daily cases and cumulative cases). Pooled estimates of
correlation for studies utilizing (a) grab samples and reporting daily cases (b) composite samples and
reporting daily cases (c) grab samples and reporting cumulative cases, and (c¢) composite samples and
reporting cumulative cases.



