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We assessed whether acute febrile illness surveillance
could provide timely estimates of population immunity.
In the Dominican Republic, antibody levels and inferred
protection were similar between surveillance data and
household survey serum samples, suggesting that sur-
veillance platforms may offer a scalable approach to
track population-level protection.

Cross—sectional population-representative sero-
surveys currently serve as the standard for esti-
mating population immunity. However, the discrete
timeframe, high cost, logistical complexity, and long
timelines of that survey method often limit its utility
during rapidly evolving outbreaks, when timely pub-
lic health decision-making is essential. The COVID-19
pandemic evidenced this limitation, when the pro-
cessing of serologic samples for a national household
serosurvey in the Dominican Republic (1) in 2021 —al-
though methodologically rigorous — failed to keep up
with a rapidly shifting postvaccine and postvariant
immune landscape.

Researchers have referenced models based on
reported case and death data to estimate cumula-
tive infections (2), but those approaches rely on
strong assumptions about testing access and out-
come ascertainment and may be prone to error for
pathogens with high proportions of asymptomatic
infection. Moreover, such models estimate incidence
rather than the level of immune protection in the
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population, which is the quantity most directly rele-
vant for public health decision-making for pathogens
that generate only partial or nonsterilizing immunity.
There is a need, therefore, for alternative surveil-
lance approaches, particularly those that can monitor
changes over time and are rapid, scalable, low-cost,
and feasible during periods of widespread social
disruption (3).

We evaluated whether routinely collected sero-
logic data from an acute febrile illness (AFI) clinical
surveillance platform could serve as a proxy for es-
timating population immunity, using COVID-19 as
proxy. We compared SARS-CoV-2 spike antibody
data (Roche Diagnostics, https://www.roche.com)
from 2 sources collected during July-October 2021 in
the same Dominican Republic provinces: a longitu-
dinal AFI surveillance system embedded in routine
healthcare settings ( “surveillance”) (4), which includ-
ed routine blood collection for serologic testing; and
a multistage, population-representative household
serologic survey (“survey”) (1). We matched surveil-
lance participants to survey participants by propen-
sity score 1:5 using age and number of COVID-19 vac-
cine doses, reflecting a pragmatic approach based on
covariates routinely available in surveillance systems.
We looked at baseline characteristics before and after
matching (Table). To evaluate the potential for type II
error (failing to detect a meaningful difference when
one exists), we estimated the detectable difference
in the proportion above variant-specific protection
thresholds given the matched sample sizes (surveil-
lance, n = 115; survey, n = 575), which provided >80%
power (2-sided a = 0.05) to detect absolute differences
of ~6-8 percentage points. For each variant-specific
protection threshold, we estimated the proportion
of participants exceeding the threshold within each
group using exact binomial methods. We evaluated
differences between groups using 2-sample tests for
equality of proportions with continuity correction.
Those tests evaluate a 2-sided null hypothesis of
equal proportions. We used the prespecified +10-per-
centage-point margin as a benchmark of public health
relevance and not as a formal statistical equivalence
test (Appendix, https://wwwnc.cdc.gov/EID/
article/32/4/25-1205-Appl.pdf).

We included in the matched analysis all 115
surveillance participants and 575 matched survey
counterparts (Table; Figure, panel A). We assessed
seroprevalence, mean spike antibody levels, and the
proportion of persons above thresholds correspond-
ing to 75% protection against symptomatic SARS-
CoV-2 infection (5). Unmatched mean antibody titers
were similar: 2.4 log, BAU/mL (95% CI 2.1-2.6) in
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Table. Baseline characteristics of surveillance and survey participants before and after propensity score matching for study of acute
febrile illness surveillance for estimating population immunity, Dominican Republic, 2021*

Variable Surveillance, n =115  Survey, unmatched, n =962  Survey, matched,t n = 575
Age group, y

0-14 10 (8.7) 91 (9.5) 55 (9.6)

15-34 52 (45.2) 316 (32.8) 239 (41.6)

35-54 29 (25.2) 280 (29.1) 156 (27.1)

>55 24 (20.9) 275 (28.6) 125 (21.7)
Median age, y (IQR) 33 (25-52) 40 (24-57) 34 (22-53)
COVID-19 vaccines

None 30 (26.1) 149 (15.5) 144 (25.0)

1 5(4.3) 109 (11.3) 31(5.4)

2 71 (61.7) 603 (62.7) 355 (61.7)

3 9(7.8) 101 (10.5) 45 (7.8)

Mean (+SD) 1.5(1.0) 1.7 (0.9) 1.5(1.0)
Days since last vaccination, mean (+SD) 62.1 (54.3) 76.7 (44.7) 73.8 (40.4)
Sex

F 78 (67.8) 658 (68.4) 408 (71.0)

M 37 (32.2) 304 (31.6) 167 (29.0)
Province

Espaillat 60 (52.2) 309 (32.1) 203 (35.3)

San Pedro de Macoris 52 (45.2) 572 (59.5) 318 (55.3)

Santiago 3(2.6) 81(8.4) 54 (9.4)
Setting

Rural 82 (71.3) 486 (50.5) 329 (57.2)

Urban 31(27.0) 476 (49.5) 246 (42.8)
Seroprevalence, mean (+SD) 0.88 (0.33) 0.94 (0.25) 0.92 (0.27)
log1o spike antibody titer

Mean (+SD) 2.4 (1.4) 2.6(1.2) 25(1.2)

Median (IQR) 2.6 (1.7-3.2) 2.7 (1.9-34) 2.6 (1.9-3.2)

*Values are no. (%) participants except as indicated. The study compared SARS-CoV-2 spike antibody data collected during July—October 2021 in the
same Dominican Republic provinces from a longitudinal AFI surveillance system embedded in routine healthcare settings (“surveillance”) (4), which
included routine blood collection for serologic testing; and a multistage, population-representative household serologic survey (“survey”) (1).
Seroprevalence represents the percentage of participants with spike antibody titers above the manufacturer-specified cutoff (0.8 U/mL). IQR, interquartile

range.

1The matched survey dataset was generated through 1:5 nearest-neighbor propensity score matching of survey participants to surveillance participants,
using age and number of COVID-19 vaccine doses as matching variables. Because only those variables were included in the propensity model,
differences in other characteristics (e.g., province, setting, days since last vaccination) reflect inherent differences between the underlying sampling

frames rather than confounding in the matched analysis.
FTwo surveillance participants were missing data for setting.

the surveillance group versus 2.6 log, BAU/mL (95%
CI 2.5-2.7) in the survey group (p = 0.08 by 2-sample
t-test). Results in the matched dataset were consistent
(2.4 log,, BAU/mL in the surveillance group, 2.5 log,,
BAU/mL in the survey group; p = 0.36). 3Matched se-
roprevalence was also comparable (surveillance: 88%;
survey: 92%; p = 0.21 by 2-sample test for equality
of proportions), and the percentage of persons with
>75% protection differed by <6% (range 1.6%-5.4%)
across all evaluated variants, with no statistically sig-
nificant differences between groups (p = 0.18-0.97)
(Figure, panels B, C; Appendix Table 1). Although
the 95% Cls for the between-group differences in
inferred protection slightly exceeded the prespeci-
fied +10-percentage-point margin for some variants,
the observed differences were small (<5 percentage
points) and centered near zero, and the study had
>80% power to detect differences of ~6-8 percentage
points, making large discrepancies between sampling
frames unlikely.

Given their low cost, integration within routine
care, and ability to sample broad community seg-
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ments, AFI surveillance platforms may complement
or substitute for traditional serosurveys when rapid
situational awareness or repeated assessments are
needed. Unlike cross-sectional serosurveys, this ap-
proach could also support ongoing monitoring over
time (4,5), enabling near real-time tracking of anti-
body levels and inferred immunity and informing
decisions about school reopening, travel restrictions,
and vaccine targeting. Pooling data from multiple
sites could further improve representativeness and
reduce spatial or demographic bias.

The primary limitation of this analysis is its cross-
sectional design, which limits generalizability across
timepoints. In addition, the study population had
high exposure to SARS-CoV-2 vaccination and in-
fection, which might not reflect settings with lower
transmission and vaccination coverage (6). None-
theless, our findings underscore the potential value
of AFI and other clinical surveillance platforms as
scalable, cost-effective tools for monitoring popula-
tion immunity, particularly during pandemics, when
speed, affordability, and feasibility are critical.
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Figure. Spike antibody responses by surveillance and population survey sampling methods for study of acute febrile illness surveillance
similar to household serosurvey for estimating population immunity, Dominican Republic. The study compared SARS-CoV-2 spike
antibody data collected during July—October 2021 in the same provinces from a longitudinal AFI surveillance system embedded in
routine healthcare settings (“surveillance”) (4), which included routine blood collection for serologic testing; and a multistage, population-
representative household serologic survey (“survey”) (7). Participants were matched by age and number of COVID-19 vaccine doses at
a 1:5 ratio (surveillance, n = 115; survey, n = 575). A) Histogram showing number of participants by sampling date. B) Density ridge plots
illustrating titer distributions by sampling method. Dashed gray lines indicate previously reported spike antibody thresholds associated
with >75% protection against symptomatic infection for Mu (10'-%%), Delta (10"%), BA.1 (10%%°), and BA.4/5 (10%%). Threshold for XBB.1
was inferred based on =10-fold lower neutralizing response relative to BA.4/5. C) Dot-whisker plots showing estimated proportion of
participants with antibody levels corresponding to >75% protection by variant or subvariant (underlying data in Appendix Table 1, https://

Aug Sep Sep Oct

wwwnc.cdc.gov/EID/article/32/4/25-1205-App1.pdf). Dots indicate point estimates; whiskers indicate 95% Cls. Protection thresholds
taken from previously published variant-specific correlates of protection (5). Estimates show percentages of persons above those
thresholds (uncertainty in thresholds [reported 95% Cls] not propagated into percentages).
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We conducted a cross-sectional serosurvey for Oro-
pouche virus (OROV) among residents of Amazonas
State, Brazil, during 2015-2016. We detected OROV
neutralizing antibodies in 85/814 (10.4%) participants;
seroprevalence was higher in Manaus (49/440 [11.1%])
than in Coari (36/374 [9.6%]). Those findings suggest
OROV circulation in Amazonas State before 2015.

Oropouche virus (OROV) is a neglected and re-
emerging vectorborne orthobunyavirus endemic
in Central and South America since the 1950s (1,2).
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OROV is mainly transmitted to humans by the bite
of infected midges (Culicoides paraensis), which also
spread OROV among sloths and other animals in the
sylvatic cycle (3). OROV infection in humans causes
Oropouche fever, characterized by self-limiting fe-
brile illnesses but that can, in rare cases, lead to hem-
orrhagic, neurologic, and maternal-fetal complica-
tions, even death (1,4).

OROV has been endemic in the Amazon region
and expanding in 2024 toward areas of high popu-
lation density in all Brazil states, as well as to the
Caribbean, including Cuba, Barbados, and Panama
(6). In addition, traveler-imported cases were iden-
tified in the United States, Canada, and Europe. Re-
ports of OROV infection have been identified pre-
dominantly by molecular assays; OROV serosurvey
studies remain scarce, even in OROV-endemic ar-
eas. In this study, we conducted a retrospective
cross-sectional serosurvey among residents from
Coari and Manaus municipalities in Amazonas
State, Brazil, during 2015-2016. The ethics com-
mittee of the Federal University of Amazonas ap-
proved all procedures for this study (approval nos.
5.876.612 and 6.629.451).

We collected blood samples by venipuncture
from residents in Manaus and Coari municipalities
(Figure 1). No participants reported any symptoms
in the 30 days before blood sample collection. We
tested serum samples by 90% plaque reduction
neutralization test (PRNT,) to assess the pres-
ence and titer of neutralizing antibodies against
OROV (5). We determined PRNT, values from the
mean of 2 technical replicates by fitting a 3-param-
eter log-logistic regression curve to plaque counts
normalized to the positive control (Appendix,
https:/ /wwwnc.cdc.gov/EID/article/32/4/25-
0917-Appl.pdf).

We analyzed serum samples from 814 persons,
374 (45.9%) participants residing in Coari and 440
(54.1%) in Manaus. Median age was 36 (interquar-
tile range [IQR] 26-48) years; 567 (69.7%) partici-
pants were female and 247 (30.3%) male. We detected
OROV neutralizing antibodies in 85 (10.4%, 95% CI
8.5%-12.8%) participants (Figure 2, panel A). Serop-
revalence, as indicated by presence of neutralizing an-
tibodies, was higher in Manaus (49/440 [11.1%, 95%
CI 8.4%-14.5%] positive) than in Coari (9.6%, 36/374,
95% CI1 6.9%-13.2%) (Figure 2, panel A). The median
PRNT,, titer in Manaus was 80 (IQR 40-320), whereas
in Coari the median PRNT, titer was 80 (IQR 20-160)
(Figure 2, panel B). Participants testing seropositive
for OROV had a median age of 47 (IQR 38-54) years;
median age in Manaus was 48 (IQR 42-54) years and

663



