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Simple Summary

When monitoring the presence of influenza A virus (IAV) in swine populations, the use
of group sampling methods such as udder wipes or oral fluids is common. However, the
sensitivity of these methods to detect the virus should be evaluated to properly interpret
test results from group samples. In this study, we sampled pigs from five breeding herds
using oropharyngeal swabs, nasal wipes, and udder wipes and compared their litter-level
RT-qPCR results to quantify the sensitivity and specificity of udder wipes and nasal wipes
compared to the oropharyngeal sample results. While sample collection with udder wipes
and nasal wipes is straightforward, their sensitivity estimates suggest that false-negative
results can occur relatively frequently at the litter level. However, if the objective of the
IAV monitoring is to detect its presence at the room or farm level, then these estimates
can be useful to determine the sample size needed to achieve the desired sensitivity at the
room or farm level to detect IAV.

Abstract

This study evaluated the use of udder wipes and aggregated nasal wipes as group sam-
pling methods to detect influenza A virus (IAV) in swine breeding herds. Five breeding
herds were selected and sampled from 2022 to 2024. At each sampling, six pigs in five
due-to-wean litters were selected and sampled using oropharyngeal swabs (one per pig)
and nasal wipes (one nasal wipe for three pigs). Additionally, an udder wipe sample was

Animals 2026, 16, 2261

https://doi.org/10.3390/ani16142261


https://doi.org/10.3390/ani16142261
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Animals 2026, 16, 2261

2 of 12

collected for each litter. Overall, 26.1% (89/341) of the oropharyngeal samples were IAV
RT-qPCR positive. At the litter level, 43.9% (25/57) had at least one positive oropharyngeal
swab, 33.3% (19/57) had a positive udder wipe, and 26.7% (12/45) had at least one positive
nasal wipe. When compared to the oropharyngeal litter-level classification, the sensitivity
and specificity of udder wipes were estimated at 68.0% (46.5-85.1%) and 93.8% (79.2-
99.2%), respectively. For nasal wipes, the estimated values were 75.0% (47.6-92.7%) and
100.0% (88.1-100.0%), respectively. Udder wipes and nasal wipes can be used for IAV
monitoring in breeding herds. However, false-negative results may be of concern at the
litter level. These estimates can be used to implement a sampling strategy that maximizes
the room- and herd-level sensitivity.

Keywords: influenza A; breeding herd; swine; monitoring; litter; udder wipes; nasal
wipes; sensitivity

1. Introduction

Influenza is a widespread global disease often caused by the influenza A virus (IAV)
[1,2]. The disease is prevalent in commercial swine populations at the herd and animal
levels [3-5]. Influenza in pigs is often associated with low mortality risk increase [6] and
reduced weight gain in growing pigs [7]. IAV infection usually resolves within seven days
after the onset of clinical signs [8]. However, secondary bacterial infections can complicate
the clinical outcome of influenza in pigs [8,9], leading to an increased need for antimicro-
bial use in swine herds [10], as respiratory infections are a main driver for antimicrobial
use in pig farms [11,12].

IAV is zoonotic, and people who work with animals or their environment are occu-
pationally at risk of exposure and infection. For example, evidence of exposure has been
observed in swine workers at a higher percentage than in the general population [13], and
workers exposed to [AV-infected swine had higher odds of testing RT-qPCR positive at
the end of the workday than at the beginning [14]. There is an interspecies barrier for IAV
infections that is given by the receptors that the virus binds to infect a cell. Avian influenza
viruses tend to bind to glycoconjugates with terminal alpha 2,3 linked sialic acid, while
human and swine influenza viruses tend to bind to glycoconjugates with an alpha 2,6
linked sialic acid [15-17]. Nonetheless, both types of terminal alpha receptors are present
in the trachea of pigs, making them susceptible to infection with avian, swine, and human-
adapted IAV strains [16]. Coinfection of pigs with avian, swine, and human-adapted vi-
ruses may result in viral reassortment and the emergence of new influenza viruses of pan-
demic potential, as was the case for the 2009 HIN1 pandemic (HIN1 pdm09) [15,18]. Con-
sequently, establishing monitoring and surveillance systems for IAV in pigs is critical to
understanding viral transmission, disease occurrence, and early detection of new viruses
with pandemic potential. In vivo IAV RNA detection in pigs is usually done through RT-
qPCR testing of saliva or nasal secretions. From this, a range of sampling methods has
been proposed to detect IAV RNA in swine populations. Sampling methods can be
broadly categorized into individual (e.g., nasal swabs, oropharyngeal swabs), group (e.g.,
udder wipes, family oral fluids, oral fluids), and environmental sampling (e.g., surface
wipes, particle deposition, air sampling) [19-21]. Group samples and environmental sam-
ples are easier to collect and, therefore, require less labor and time to sample a population
of pigs than individual sampling. However, the ability to detect IAV in the population
when it is truly present can be affected negatively when using a group or environmental
sampling method. For example, when compared with pig nasal wipes, Moraes, Gauger,
Osemeke, Machado, Cezar, Paiva, Mil-Homens, Almeida, Ramirez, Silva and Linhares

https://doi.org/10.3390/ani16142261


https://doi.org/10.3390/ani16142261

Animals 2026, 16, 2261

3 of 12

[21] observed that the estimated sensitivity of family oral fluids, udder wipes, and sow
nasal wipes at the litter level was 87% (95% CI 72-96%), 74% (95% CI 57-87%), and 42%
(95% CI 26-59%), respectively, in one breeding herd in the Midwestern US.

In Chile, although AIV occurrence in commercial swine herds has not been formally
assessed, Mena et al. [22] reported that 42.8% of farms and 34.4% of lung samples submit-
ted to a laboratory prior to 2009 were positive for IAV by immunohistochemistry. Despite
its apparent frequent presence in pig farms in the country, little is known about the per-
formance of sampling methods commonly used to detect the virus in these farms. There-
fore, this study aimed to evaluate the use of oropharyngeal swabs, udder wipes, and nasal
wipes to detect influenza A virus in breeding herds in Chile.

2. Materials and Methods

Five commercial sow breeding herds (A, B, C, D, and E) from two companies located
in Chile were purposely selected for inclusion in the study. Breeding herds had an inven-
tory of 2600, 2000, 1700, 2000, and 1500 sows in farms A to E, respectively. IAV whole-
herd vaccination with a custom-made vaccine was implemented in all farms from 2022 to
2023. In 2024, a commercial vaccine was used in the herds to prevent IAV infection. Herd
A underwent a Mycoplasma hyopneumoniae elimination program in November 2022. The
herd remained closed to replacement animal entry for 10 months. Farms A and D were
sampled three times each in June 2022, May 2023, and May 2024. Farms B and C were
sampled twice in June 2022 and June 2023. Farm E was sampled once in June 2023. At each
sampling event, oropharyngeal fluids were collected individually using flocked swabs
from thirty due-to-wean pigs from five litters (i.e., six pigs per litter). Each swab was in-
serted into the pig’s mouth and rotated from the side to the back portion of the mouth. In
addition, the snout surface of the same six selected pigs was sampled using a 5 x 5 cm
sterile gauze (nasal wipe) moistened with 10 mL of phosphate-Buffered Saline (PBS), Che-
miX®, Farmalatina, Santiago, Chile. The same gauze was used to sample three pigs within
each litter, resulting in two aggregated nasal wipe samples per litter in a subset of 45 lit-
ters. Finally, the skin surface of the mammary line of each sow was sampled using a 5 x 5
cm sterile gauze (udder wipe) moistened with 10 mL of PBS. To avoid cross-contamina-
tion of samples, a new pair of gloves was used for each sampled litter and across sampling
methods (i.e,, oropharyngeal sampling, nasal wipe sampling, udder wipe sampling)
within a litter. All samples were transported chilled with ice packs on the same day of
collection to the Veterinary Epidemiology Laboratory of the Universidad Catdlica de Te-
muco for processing and RT-qPCR testing. For this, the MagMAX™ Viral/Pathogen Nu-
cleic Acid Isolation Kit, Applied Biosystems, Foster City, CA, USA was used to extract
IAV RNA. Samples with a cycle threshold (Ct) value <38 were considered positive for
IAV.

2.1. RT-qPCR Positive Proportion Estimation

The proportion of RT-qPCR-positive pigs based on oropharyngeal swab results was
described. In addition, the proportion of RT-qPCR-positive litters based on oropharyngeal
swab, nasal wipe, or udder wipe classification was described. To estimate the proportion
and 95% confidence interval of RT-qPCR-positive pigs for IAV using oropharyngeal
swabs, an intercept-only generalized estimating equations (GEE) model with a binomial
link function and exchangeable correlation structure was built [23-25]. The association
between oropharyngeal swab RT-qPCR status and year of sampling and herd of origin
was evaluated using a GEE model with a binomial link. The litter ID was added to each
model as a cluster variable. Estimated marginal means and 95% confidence intervals (95%
CI) were obtained using the emmeans R package, version 1.11.2 [26].

https://doi.org/10.3390/ani16142261


https://doi.org/10.3390/ani16142261

Animals 2026, 16, 2261

4 of 12

2.2. Ct-Value Dilution Effect

The Ct-value of oropharyngeal swabs was compared with the Ct-value of nasal
swabs and udder wipes to quantify the Ct-value change among sampling methods within
the same litter. For this, a generalized linear mixed model was built where the Ct-value
was the dependent variable, and the sampling method was included in the model as an
independent variable. The litter ID was included in the model as a random variable.

2.3. Litter Level Influenza A Virus Status Classification

Litters were classified as RT-qPCR positive or negative according to the sampling
method used. A litter was classified as positive if at least one oropharyngeal swab was
positive. One positive nasal wipe result was used to classify the litter as positive for IAV.
Finally, a litter was also considered positive when the udder wipe was RT-qPCR positive.

2.4. Litter Level Agreement of Influenza A Virus Status Classification

Two-by-two contingency tables were built to evaluate the agreement between litter-
level IAV status based on individual oropharyngeal swab RT-qPCR results and litter-level
IAV status based on nasal wipe RT-qPCR results or udder wipe RT-qPCR results. Litter
level agreement of IAV status classification between sampling strategies was assessed by
estimating the total crude agreement and Kappa statistics (estimation of agreement be-
yond chance). Kappa values of 0.0, 0.01-0.2, 0.21-0.4, 0.41-0.6, 0.61-0.8, and 0.81-1.0 were
considered as poor, slight, fair, moderate, substantial, and almost perfect agreement, re-
spectively [27]. The McNemar test was used to statistically compare the litter-level classi-
fication based on the different sampling strategies. Additionally, sensitivity, specificity,
positive predictive value, and negative predictive value of nasal wipes and udder wipes
to detect IAV at the litter level were estimated considering the litter IAV status classifica-
tion based on oropharyngeal swab results as the gold standard.

2.5. Statistical Software

R version 4.5.1 was used for data analysis and visualizations [28].

3. Results

A total of 341 pigs distributed in 57 litters in five breeding herds were sampled using
oropharyngeal swabs. Overall, 89/341 oropharyngeal samples were RT-qPCR positive.
RT-qPCR positive percentage ranged from 0/30 (0%) to 28/30 (93.3%) among the breeding
herds over the years (Figure 1). The percentage of RT-qPCR-positive pigs in breeding herd
A decreased from 95.6% in 2022 to 2.2% in 2023. Among the 57 litters sampled, 32 (56.1%,
95% CI 42.4-69.3%) had no RT-qPCR-positive oropharyngeal swabs in the six pigs as-
sessed within each litter. In the 25 litters that had at least one RT-qPCR-positive oropha-
ryngeal swab, the median within-litter positive percentage was 66.7% (1st Q 16.7-3rd Q
83.3%). Overall, the mean within-litter prevalence after adjusting for the effects of year,
herd, and litter was 20.6% (95% CI 11.7-33.6%). Table 1 shows the results of the multivar-
iable GEE model. After accounting for the effects of herd and litter, the odds of IAV RT-
qPCR positivity were significantly lower in the year 2023 compared to those observed in
2022 (OR =0.16). In addition, herd C showed lower odds of RT-qPCR positivity than herd
A, after accounting for the effects of year and litter of origin.
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Figure 1. Influenza A virus RT-qPCR positive percentage and 95% confidence interval of individual
oropharyngeal swabs in the five breeding herds assessed from 2022 to 2024.

Table 1. Generalized estimating equations model results of the association between year of sam-

pling or breeding herd of origin and RT-qPCR positivity for influenza A.

Variable Levels OR (95% CI) p-Value

Year 2023 0.16 (0.03-0.84) 0.03
2024 0.80 (0.22-2.94) 0.74

2022 Reference -

Breeding Herd B 0.30 (0.07-1.25) 0.1

C 0.02 (0.00-0.21) 0.001
D 0.35 (0.09-1.43) 0.14
E 2.50 (0.32-19.49) 0.38

A Reference -

The overall litter-level RT-qPCR positive percentage in the 57 litters evaluated was
43.9% (95% CI 30.7-57.6%) when IAV presence was assessed using oropharyngeal swabs
(25/57). However, the litter-level RT-qPCR positive percentage was 33.3% (95% CI 21.4—
47.1%) when assessed using udder wipes (19/57). Also, 26.7% (95% CI 14.6-41.9%) of lit-
ters had a positive RT-qPCR nasal wipe sample (12/45).

The median Ct-value of the 89 positive oropharyngeal swabs was 32.5 (1st Q =29.1-
3rd Q = 35.1). At the litter level, Ct-values of udder wipes ranged from 29.2 to 35.9 and
had a median value of 32.9 (1st Q = 31.1-3rd Q = 34.8). Aggregated nasal wipe positive
samples had a median Ct-value of 31.8 (Ist Q = 29.9-3rd Q = 34.5). Figure 2 shows the
observed Ct-values of oropharyngeal swabs and udder wipes in 27 litters that were posi-
tive for either sampling method. Among the 17 litters with positive RT-qPCR results in
both oropharyngeal and udder wipe samples, the mean difference between Ct-values was
0.58 (95% CI -1.0-2.2), indicating that udder wipes were, on average, less than one Ct
higher than the Ct observed in the individual oropharyngeal swabs. This difference was
not statistically significant (p = 0.48).
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Figure 2. RT-qPCR Ct-values of udder wipe samples (squares) and oropharyngeal swabs of indi-
vidual pigs (dots) within a litter.

There were 12 litters in which positive RT-qPCR results were obtained in both oro-
pharyngeal swabs and nasal wipes. Nasal wipe Ct-values were on average half a Ct higher
than those observed in oropharyngeal swabs (mean = 0.46; 95% CI -1.8-2.7). The differ-
ence was not statistically significant (p = 0.69). Figure 3 shows the observed Ct-values of
oropharyngeal swabs and nasal wipes in litters that have either an RT-qPCR positive oro-
pharyngeal swab or a positive nasal wipe among the 45 litters that were sampled using
both methods.

40

35

30

Ct-value

25

20

Litter ID

Figure 3. RT-qPCR Ct-values of nasal wipe samples (squares) and oropharyngeal swabs of individ-
ual pigs within a litter (dots).

Table 2 shows the litter level agreement between IAV classification based on udder
wipes and oropharyngeal swabs. A substantial agreement between the sampling strate-
gies was observed (kappa = 0.63). No significant statistical difference was observed in the
IAV status classification by the two sampling methods (McNemar p-value = 0.11). The
sensitivity of udder wipes to correctly classify a litter as positive when at least one out of
the six pigs sampled in a litter had an RT-qPCR-positive oropharyngeal swab was 68.0%
(95% CI 46.5-85.1%).
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Table 2. Litter level influenza A status classification using udder wipes or oropharyngeal swabs as

a sampling method.

Oropharyngeal Swab (+) Oropharyngeal Swab (-)
Udder wipe (+) 17 2
Udder wipe (-) 8 30
Estimate % (95% CI)
Sensitivity (%) 68.0 (46.5-85.1)
Specificity (%) 93.8 (79.2-99.2)

Positive predicted value (%)
Negative predicted value (%)
Positive predicted value of a negative test (%)

Crude agreement (%)

Kappa

89.5 (66.9-98.7)
78.9 (62.7-90.4)
21.1 (9.6-37.3)
82.5 (70.1-91.3)
0.63 (0.38-0.89)

Nasal wipes were able to detect 75% (95% CI 47.6-92.7%) of litters that had at least
one out of six pigs positive for IAV in oropharyngeal swabs. Litter classification agreement
between using nasal wipes and oropharyngeal swabs was substantial with an estimated
Kappa value of 0.8 (95% CI 0.51-1.00). Table 3 shows the litter-level agreement between
IAV classification using oropharyngeal swabs or nasal swabs.

Table 3. Litter-level agreement between nasal wipe and oropharyngeal sampling.

Oropharyngeal Swab (+) Oropharyngeal Swab (-)
Nasal wipe (+) 12 0
Nasal wipe (-) 4 29
Estimate % (95% CI)
Sensitivity (%) 75.0 (47.6-92.7)
Specificity (%) 100.0 (88.1-100.0)

Positive predicted value (%)
Negative predicted value (%)
Positive predicted value of a negative test (%)

Crude agreement (%)

Kappa

100.0 (73.5-100.0)
87.9 (71.8-96.6)
12.1 (3.40-28.2)
91.1 (78.8-97.5)
0.80 (0.51-1.0)

4. Discussion

This study investigated the agreement between three sampling strategies to classify
the IAV status of a given due-to-wean litter of pigs. A substantial agreement was observed
at the litter level between oropharyngeal swab RT-qPCR results and udder wipe RT-qPCR
results (Kappa = 0.63). A similar agreement (kappa = 0.75) between udder wipes and oro-
pharyngeal swabs was observed by Garrido-Mantilla et al. [19] in US breeding herds. Ud-
der wipe RT-qPCR results were also observed to correlate (Kappa = 0.74) with nasal swab
RT-qPCR results in Germany [29]. Udder skin wipes most likely gather pre-weaned pigs’
oral and nasal secretions that are left in the mammary line of lactating sows [19]. None-
theless, it cannot be ruled out that the source of the RNA present in the sample is also
environmental (i.e., originating from another litter). In our data, two litters out of the 57
had an RT-qPCR-positive udder wipe, while oropharyngeal samples were RT-qPCR-neg-
ative. However, since we sampled six pigs from the litter, it is unknown whether there
was an IAV-infected pig within the litter that was not sampled. In any case, this happened
in 3.5% of the sampled litters; therefore, it was not a frequent event in our data.

Despite the substantial agreement observed between sample types, it is important to
note that false-negative results at the litter level can occur when using udder wipes to
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detect IAV. The estimated litter sensitivity of udder wipes was 68.0% (46.5-85.1%) when
compared to oropharyngeal swabs. Moraes et al. [21] compared IAV detection in litters
using udder wipes and nasal wipes. The authors estimated the sensitivity of udder wipes
at 74% (57-87%) and observed substantial agreement between the two sampling methods
(Kappa =0.65). Although the method of sampling used as a comparison (i.e., nasal wipes)
was different from the one used in our study (i.e., oropharyngeal swabs), the litter level
sensitivity estimate and the Kappa agreement were similar to those in our study. The rea-
sons for these false negative results are unclear, but one may speculate that if there are
few IAV positive pigs within the litter, their viral RNA contribution to the sample may
get diluted with the fluids of negative pigs in the litter, resulting in a false negative udder
wipe.

Our results also showed a substantial agreement between oropharyngeal swab RT-
gPCR results and nasal wipe qPCR results (Kappa =0.8). This point estimate is higher than
the one reported by Garrido-Mantilla et al. [19], who estimated the litter-level agreement
between nasal wipes and oropharyngeal swabs at a Kappa value of 0.56. Nonetheless, the
0.56 kappa point estimate still lies within the 95% CI reported here. The estimated sensi-
tivity of nasal wipes was 75.0% (95% CI 47.6-92.7%) when compared to oropharyngeal
swabs, suggesting that about 25% of false-negative results can occur when using this sam-
pling method to detect IAV at the litter level. Nasal wipes were proposed as a non-inva-
sive method to assess the IAV status of pigs. Edwards et al. [30] showed that nasal wipes
had a 92.9% sensitivity when compared to the RT-qPCR results of nasal swabs.
Vendruscolo et al. [31] estimated the pig-level sensitivity of nasal wipes at 84% (95% pos-
terior probability interval 70.0-95.0%) using a Bayesian Latent Class Model approach. Alt-
hough our litter-level nasal wipe sensitivity estimate falls within the 95% posterior prob-
ability of the pig-level estimate reported by Vendruscolo et al. [31], it is possible that the
aggregated sampling performed in our study may have introduced a dilution factor, in-
creasing the probability of getting a false-negative result.

This study evaluated the sensitivity and specificity of udder wipes and nasal wipes
compared to oropharyngeal samples originating from six pigs within a litter. In our de-
sign, it could have been possible that only negative pigs in an IAV-positive litter were
sampled. For example, using the binomial distribution, if the within-litter prevalence was
~7% (1/14 positive pigs), then the possibility of sampling six negative pigs from that litter
would have been 65% (i.e., litter-level sensitivity 35%). This litter-level false-negative per-
centage is reduced as the within-litter prevalence increases. For a within-litter prevalence
of 43% (6/14 positive pigs), the possibility of sampling six negative pigs would have been
3.4% (litter-level sensitivity 96.6%). In our data, the median within-litter prevalence in RT-
qPCR-positive litters was 66.7%. However, the real RT-qPCR status of negative litters and
their within-litter prevalence is unknown. Since we used oropharyngeal swabs as the gold
standard for litter classification, apparent false-positive results in the udder wipe litter
classification may have occurred if the udder wipe was able to detect the virus in a litter
when only negative pigs were selected for the oropharyngeal sampling in an IAV-positive
litter. However, the occurrence of positive udder wipe results in litters classified as nega-
tive by oropharyngeal swabs was rare in our data (2/57 litters), suggesting that IAV was
present at a relatively high within-litter prevalence at the time of sampling. Overall, we
think that the sensitivity and specificity estimates reported here should be considered
when assessing the IAV status of pigs or litters using nasal wipes or udder wipes. Fur-
thermore, if the objective is to detect the virus at the room level, then these estimates can
be used to choose the appropriate number of litters to sample, depending on the design
prevalence selected to detect the virus within the room.

Since udder wipes are likely to represent the oral and nasal secretions of the pigs
within a litter, it was expected that the Ct-value of positive udder wipes would be higher

https://doi.org/10.3390/ani16142261


https://doi.org/10.3390/ani16142261

Animals 2026, 16, 2261

9 of 12

than the Ct-value observed in the individual pigs due to the dilution factor with fluids
from negative pigs within a litter. The same was expected for nasal wipes, since an aggre-
gated sample of three pigs was taken using a single wipe. However, our results showed a
statistically non-significant increase of 0.56 and 0.48 Ct units for udder wipes and nasal
wipes, respectively, with respect to the average observed in the individual oropharyngeal
swabs. Similar results were observed by Moraes et al. [21] for the Ct-values of RT-qPCR-
positive udder wipes and nasal wipes compared to Ct-values of RT-qPCR-positive family
oral fluids (approximately 1-2 Ct-value unit increase). Garrido-Mantilla et al. [19] also
observed a median increase of approximately two Ct-value units in udder wipe samples
compared to pooled oropharyngeal swabs. However, Ct-values of nasal wipes had a me-
dian Ct-value slightly lower than that of pooled oropharyngeal swabs. Collectively, these
findings suggest that the increase in Ct-values of udder wipes and aggregated nasal wipes
is marginal compared to that of the individual pigs within the litter. Although we did not
attempt to sequence the RNA of positive samples, Garrido-Mantilla et al. [19] showed that
sequencing is possible, although the percentage of success is lower for group RT-qPCR-
positive samples than for individual ones.

The positivity to IAV was observed to vary over the years in breeding herds A, B,
and D. Herd C remained at a low prevalence in the two years sampled, whereas herd E
was sampled only in 2023. IAV infection in pig populations is mainly determined by en-
vironmental, management, and animal factors. Chamba-Pardo et al. [32] observed that
farms that introduced gilts positive for IAV to the breeding herd or those that did not have
a vaccination protocol for sows have higher odds of weaning IAV-positive pigs than herds
that introduced negative gilts or implemented a vaccination protocol for sows. Similarly,
Diaz et al. [33] observed that new gilts and pigs at weaning had higher odds of testing
IAV RT-qPCR positive than gilts introduced >4 weeks to the farm and that higher odds of
positivity were observed during fall and winter compared to spring. These observations
highlight the role of replacement gilts and pre-weaned pigs in maintaining the infection
within the breeding herd.

Influenza in pigs has a seasonal pattern that has been observed to peak in late au-
tumn—early winter and in spring in North America [34-36]. Although a similar pattern
may be expected in commercial swine farms in Chile, IAV seasonality in the country has
not been evaluated to date. Although farms were sampled in late autumn, marked
changes in IAV RT-qPCR positivity were observed over the years, particularly in farms A
and B, which decreased their positivity from 2022 to 2023. IAV positivity has been re-
ported to vary substantially, even among farrowing rooms in the same farm on the same
day of sampling [21]. Therefore, changes from one year to the next could be part of a ran-
dom variation between farrowing rooms. Nonetheless, management changes or interven-
tions implemented can have an impact on disease occurrence. In our study, farm A un-
derwent a Mycoplasma hyopneumoniae elimination effort in 2022 that briefly consisted of
mass exposure and farm closure for 10 months. This closure may have also contributed to
the influenza RT-qPCR positivity reduction from 2022 to 2023 in that farm.

5. Conclusions

IAV prevalence in the Chilean swine breeding herds studied varied significantly over
the years. Udder wipes and aggregated nasal wipes are group sampling methods that can
be used to detect and monitor IAV in breeding herds. At the litter level, their RT-qPCR
results correlate substantially to that observed in individual pigs using oropharyngeal
swabs. Further research should evaluate the effect of litter level IAV prevalence on the
performance of udder wipes. Nonetheless, although false negative results may arise at the
litter level when using udder wipes or nasal swabs, the sensitivity and specificity values
estimated here can be used to inform sample size calculations to determine the number of
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litters needed to be sampled to detect or quantify the presence of the virus at the farrowing
room level or herd level.
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