clinical manifestations and the serologic results. Coc-
cidioidomycosis is a better fit than paracoccidioidomy-
cosis, and the Paracoccidioides serology results are likely
because of cross-reactivity between the assays.

Coccidioides is a saprotrophic soil fungus and feeds
on decayed organic matter. Humans are infected by
inhaling airborne arthroconidia when contaminated
soil is disturbed (e.g., dust storms, manmade envi-
ronmental interventions) (1). Most cases are reported
from the arid and semiarid desert areas of the south-
western United States, but endemic foci also exist in
Latin America (2). In Peru, coccidioidomycosis is not
known to occur, and the single case reported in 1966
is unproven (7). Geospatial climate modeling sug-
gests suitable conditions exist along the coast of Peru
(2), but because there are no previously reported and
confirmed coccidioidomycosis cases, we initially lim-
ited the serologic testing to histoplasmosis and para-
coccidioidomycosis. The patient conducts his field re-
search in the Madre de Dios region, which is an area
experiencing heavy mining-related deforestation and
desertification (Figure 2). Coccidioidomycosis might
surface as an emerging disease in Peru because of man-
made environmental changes, as seen in other regions
of Latin America (1,4). In addition, the emergence of
coccidioidomycosis in Washington, USA, in 2013 high-
lights the pathogen’s occurrence in areas previously
not considered endemic (5-7).

We believe this case provides evidence that Coc-
cidioides might exist in Peru. Coccidioidomycosis
could emerge in arid locations in Peru, and clinicians
should actively test for it, especially in cases of sus-
pected histoplasmosis or tuberculosis lacking diag-
nostic confirmation.

The patient consented to the publication of this case report.
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We analyzed 3,081 invasive and noninvasive Strep-
tococcus pyogenes cases (January 2005-December
2023) at a tertiary care hospital in southwest Germany.
Absolute numbers of case-patients increased each year
from 2005 until the COVID-19 pandemic. Odds ratios
for invasive streptococcal disease were significantly
influenced by year, male sex, and older age.
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treptococcus pyogenes (group A Streptococcus) infec-

tion in humans can cause both benign and severe
disease, including death. In addition, immune se-
quelae are described, and a vaccine does not exist (1).
Recent reports on S. pyogenes infections have ranged
from case series to national surveillance, covered pe-
riods of weeks to years, focused on invasive disease in
children or on all types of infection in all age groups,
and focused primarily on Europe (2-10).

In Germany, S. pyogenes infections are nonnotifi-
able. Strains can be referred for further analysis to the
National Reference Centre for Streptococci (Aachen,
Germany), but data on population trends are patchy
at best. We studied cases of invasive and noninvasive
S. pyogenes disease occurring during January 1, 2005-
December 31, 2023, at University Hospital Heidelberg
(Heidelberg, Germany).

We screened the hospital database for all S.
pyogenes case-patients and designated sample
year, sample type, samples collected during the
pandemic (cases during 2020-2022), age, and sex.
We inferred invasiveness from sample type (Ap-
pendix Table 1, https://wwwnc.cdc.gov/EID/
article/30/11/23-1667-Appl.pdf). Recent studies
focused on varying age groups; we designated age
categories of 0-5, 6-17, 18-34, 35-49, 50-65, and >65
years. We used linear regression to model numbers
of prepandemic invasive and noninvasive cases by
year (2005-2019) and tested residuals for lack of
autocorrelation using the Breusch-Godfrey test and
homoscedasticity using the Breusch-Pagan test. Us-
ing those models, we predicted numbers of case-
patients during 2020-2023 and calculated differ-
ences between predictions and actual numbers. We
used multivariable logistic regression (2005-2023)
to model odds of invasiveness by year, sex, age

A
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No
. Yes /
200- B =073

100 -

No. noninvasive cases
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2005 2010 2015 2020

group, and occurrence during pandemic. Descrip-
tive and regression analyses were conducted using
R version 4 (The R Project for Statistical Comput-
ing, https:/ /www.r-project.org).

For the period January 2005-December 2023,
we identified 3,081 case-patients. Total numbers per
year ranged from 72 in 2021 to 341 in 2023 (Appendix
Table 2). We identified 2,853 noninvasive and 228 in-
vasive cases; the lowest number of invasive disease
cases was registered in 2005 and the highest in 2023
(2 vs. 36 cases). Ratios between invasive and noninva-
sive disease were lowest in 2005 (2%) and highest in
2022 (15.8%) (Appendix Table 2).

More case-patients were male (1,745 [57%])
than female (1,333 [43%]); we excluded 3 patients
with missing data. Each year, the number of male
patients exceeded that of female patients (Appen-
dix Table 3).

Linear regression showed an increase of 6.73
noninvasive and 1.25 invasive cases per year (Figure;
Appendix Table 4). Multivariable logistic regression
for odds of invasive disease showed an increase of
odds ratios [ORs] of 1.08 per year and of 2.14 for
male sex. Compared with the reference category
of patients 6-17 years of age, patients <6 years of
age showed increased ORs of 2.19; 18-34 years, OR
2.74; 35-49 years, OR 5.26; 50-65 years, OR 7.18; and
>65 years, 16.73. Infection during the pandemic did
not significantly increase odds for invasive disease
(Table). Men >65 years of age had the highest OR
for invasive disease. An additional logistic regres-
sion model with the interaction term age*sex did not
improve overall model fit compared with the base
model (p = 0.63).

Comparing published data is difficult because
age groups studied, proportions calculated, and
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Figure. Number of cases in study of epidemiology of Streptococcus pyogenes disease before, during and after COVID-19 pandemic,
Germany, 2005-2023. A) Noninvasive cases; B) invasive cases. Values indicate-patients per year; regression line and slope are shown.
Dark gray indicates data used for calculation of linear regression (prepandemic); light gray indicates pandemic and postpandemic data,
including regression line extrapolated from prepandemic data. 3 values indicate increases.
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Table. Results of logistic regression models for Streptococcus
pyogenes case-patients, Germany, 2005-2023

Characteristic Odds ratio (95% CI) p value
Sex
F Referent
M 2.14 (1.58-2.94) <0.001
Year 1.08 (1.04-1.11) <0.001
Age group
0-5 2.19 (1.11-4.54) 0.028
6-17 Referent
18-34 2.74 (1.41-5.64) 0.004
35-49 5.26 (2.88-10.42) <0.001
50-65 7.18 (3.89-14.35) <0.001
>66 16.73 (9.02-33.55) <0.001
Pandemic 1.13 (0.75-1.75) 0.56

time period stratifications vary greatly. One study
examining invasive S. pyogenes disease in the Neth-
erlands in children <6 years of age found a mean of
6 invasive disease cases in 2016-2019 versus 42 in
2022 (6). Lassoued et al. (3) studied 135 case-patients
<18 years of age with invasive disease in France,
stratifying time by nonpharmaceutical interventions
(NPIs), and reported stable incidences (cases/1,000
hospital admissions) during 2008-2019 (pre-NPI), a
drop during the NPI period, and an increase after
April 2021 (post-NPI).

Our study looked at 18 years of data across all
ages and disease entities in 1 administrative dis-
trict in Germany. We found numbers of S. pyogenes
case-patients have increased since at least 15 years
before the pandemic (100 case-patients in 2005 vs.
178 in 2019). Our linear models predicted 19 inva-
sive cases and 204 noninvasive cases for 2020, but
only 12 invasive and 96 noninvasive cases were
observed. In 2021, predicted versus observed num-
bers were 20 versus 6 for invasive and 210 versus
66 for noninvasive. In 2022, those numbers were 21
versus 25 for invasive and 217 versus 133 for nonin-
vasive. That finding equates to a mismatch during
the pandemic of 60 invasive and 631 noninvasive
cases predicted and 43 invasive and 295 noninva-
sive cases observed, ~30%-50% less than expected.
In 2023, however, our model predicted 22 invasive
and 224 noninvasive cases, compared with 36 and
305 observed cases. Unlike previous studies, we
calculated odds for invasive disease by year and
demonstrated that the increase was unaffected by
the pandemic, although total numbers dropped
during that time.

We speculate that pandemic NPIs reduced the
number of S. pyogenes cases. In February 2023, man-
datory NPIs ended in this region. The observed in-
crease in numbers of case-patients during 2023 will
likely decrease in coming years, and case numbers
will revert to prepandemic levels.
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Norovirus is a leading cause of acute gastroenteritis
and imposes a substantial disease burden. In California,
USA, norovirus surveillance is limited. We evaluated cor-
relations between wastewater norovirus concentrations
and available public health surveillance data. Wastewa-
ter surveillance for norovirus genotype Gll in California
provided timely, localized, and actionable data for public
health authorities.

"These authors contributed equally to this article.

2438

orovirus infection causes substantial disease

burden, but public health surveillance is limited,
and cases are not routinely reported (1,2). Wastewa-
ter surveillance has the potential to provide localized
data on norovirus transmission and outbreaks, which
may improve public health awareness, communi-
cation, and prevention efforts. This study assessed
whether wastewater-based norovirus surveillance
data correlates with existing norovirus surveillance
data and can improve the timeliness and representa-
tiveness of norovirus surveillance and inform public
health action.

In 2022, the WastewaterSCAN program (https://
www.wastewaterscan.org) began monitoring for nor-
ovirus genotype GII RNA in wastewater in California,
USA, with the California Department of Public Health
(CDPH) (3,4). We collected wastewater data dur-
ing December 17, 2022-December 17, 2023, from 76
California wastewater utilities, including sites in all
5 California public health officer regions (4,5). We ex-
tracted viral RNA from wastewater settled solids and
quantified norovirus concentrations by using digital
droplet reverse transcription PCR (5). We normalized
norovirus wastewater concentrations from individual
sewersheds to pepper mild mottle virus (an internal
recovery and fecal strength control), population-
weighted them, and combined them into 5 California
public health officer regional aggregates and a state
aggregate (4,5).

We compared wastewater norovirus data to Cen-
ters for Disease Control and Prevention National
Respiratory and Enteric Virus Surveillance System
(NREVSS) norovirus test positivity at the national
and western US regional level and to monthly Cali-
fornia Norovirus Laboratory Network (NLN)-con-
firmed GII norovirus outbreaks. NREVSS receives
norovirus test results from outbreaks or sporadic
community cases from select participating labora-
tories (2,6). We did not analyze California-specific
NREVSS test positivity data because of a paucity
of data (average total reported monthly specimens
<10). NLN tracks laboratory-confirmed norovirus
outbreaks (>2 confirmed, epidemiologically linked
cases). We compared 10-day center-aligned moving
averages of wastewater aggregates (a wastewater av-
eraging window routinely used at CDPH) to NREVSS
test positivity data, which are reported as 21-day
center-aligned moving averages. We summed NLN
outbreaks over 30 days (because of low numbers of
reported outbreaks) and compared them to 30-day
averages of wastewater aggregates. We used Kend-
all rank correlation, a nonparametric test measuring
the strength of dependence between 2 variables, for
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