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ARTICLE INFO ABSTRACT

Keywords: This study compared the probability of influenza A virus (IAV) ribonucleic acid (RNA) detection between selected
Bre_eding herd individual and population-based samples in breeding herds. A 3500-sow breeding herd was sampled for matched
Swine sets (n = 57) of family oral fluids (FOF), udder wipes, sow nasal wipes, individual piglet nasal wipes, and drinker
151211 le type wipes and tested by reverse transcription real-time polymerase chain reaction (RT-rtPCR) for IAV RNA detection.
Survii]latize Overall, 57.9% (33/57) of FOF samples, 49.1% (28/57) of udder wipes, 28.1% (16/57) of sow nasal wipes, 15.8%

(9/57) of drinker wipes and 66.6% (38/57) of the individual piglet nasal wipes tested positive for IAV RNA. FOF
had a kappa value of 0.81, a near-perfect agreement compared to individual piglet nasal wipes. Udder wipes revealed
a kappa value of 0.65, a substantial agreement with individual piglet nasal wipes. The other sample types had a fair
agreement with individual piglet nasal wipes (kappa values <0.28). These results validate FOF as an efficient alterna-
tive population-based sample type for IAV surveillance in the breeding herd. The proportion of positive piglets within
litter by room A had 91% positivity (20/22), room B had 70% (17/24), and room C had 9% (1/11) positivity. The find-
ings also highlight the importance of testing different farrowing rooms in the same breeding herd to strengthen IAV
surveillance.

Video to this article can be found online at https://doi.org/10.1016/
j-sctalk.2024.100362.

Figures and tables

Table 1
Test performance measures for sample types tested for IAV RNA detection by RT-rtPCR.
Reference sample type Positive Reference sample type Negative
The sample type tested positive True positive (TP) False positive (FP)
The sample type tested negative False negative (FN) True negative (TN)
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Fig. 1. Boxplots display the distribution of Ct values for each sample type, with the mean of each group represented by a triangular marker in the boxplot. Individual positive
samples are denoted by black dots on the plot, and the red dashed line indicates the RT-rtPCR Ct value (Ct 38) used to classify a sample as positive. (For interpretation of the
references to colour in this figure legend, the reader is referred to the web version of this article.)
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Fig. 2. The proportion of RT-rtPCR-positive piglets within a litter by room. Each room is represented by a letter (A, B, C). Each black dot represents the proportion of positive
piglets within litter by room.
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Fig. 3. Kappa agreement using piglet nasal wipes as a reference.
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Fig. 4. The probability of IAV RNA detection is delineated according to within-litter prevalence and by sample type. A continuous solid black line denotes FOF. A dotted black
line depicts udder wipes (UW). Sow nasal wipes (SNW) are represented by a solid gray line, and a long-dashed black line characterizes Drinker wipes (DW). Additionally, the
red dashed line on the graph signifies the probability of IAV RNA detection at a 95% confidence level. (For interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)
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Fig. 5. The figure portrays the Influenza A Virus (IAV) probability of detection within litter prevalence concerning the number 1 to 5 piglet nasal wipes. Fig. A illustrates the
probability of IAV detection for Family Oral Fluids (FOF) and nasal wipes. In Fig. B, the probability of IAV detection is delineated for udder wipes and nasal wipes. Fig. C
presents the probability of IAV detection for sow nasal wipes and nasal wipes, while Fig. D exhibits the probability of IAV detection for drinker wipes and nasal wipes.
The blue dashed line in Figs. A and B represents the probability of IAV detection at a 95% confidence level, while the blue dashed line in Figs. C and D represents the prob-
ability of IAV detection a 100% within-litter prevalence. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this

article.)

CRediT authorship contribution statement

D.C.A. Moraes: Writing — review & editing, Writing — original draft,
Visualization, Validation, Software, Project administration, Methodology,
Investigation, Formal analysis, Data curation, Conceptualization. P.C.
Gauger: Writing — review & editing, Validation, Resources, Methodology,
Investigation, Conceptualization. O.H. Osemeke: Writing — review &
editing, Methodology, Formal analysis, Conceptualization. I.F. Machado:
Writing — review & editing, Resources, Methodology. G. Cezar: Writing —
review & editing, Resources, Methodology, Investigation. R. Paiva:
Writing — review & editing, Resources. M. Mil-Homens: Writing — review
& editing, Resources. M.N. Almeida: Writing — review & editing, Method-
ology. A. Ramirez: Writing — review & editing. G.S. Silva: Writing — review
& editing, Supervision, Methodology, Investigation, Formal analysis, Data
curation. D.C.L. Linhares: Writing — review & editing, Resources, Project
administration, Funding acquisition, Conceptualization.

Data availability

Data will be made available on request.

Acknowledgments

The authors would like to thank the production system for providing a
commercial swine farm to perform the study, the ISU Research Diagnostic
Laboratory, and the American Association of Swine Veterinarians (AASV)
Foundation for funding this study.

Funding

The study was supported financially by the American Association of
Swine Veterinarians (AASV) Foundation (Grant number GR-025608-
00001).

Declaration of interests

The authors declare that they have no known competing financial inter-
ests or personal relationships that could have appeared to influence the
work reported in this paper.



D.C.A. Moraes et al.

Further reading

[1]

[2]

[3]

[4]

[5]

[6]

M. Almeida, M. Zhang, J. Zimmerman, D. Holtkamp, D. Linhares, Finding PRRSV in sow
herds: family oral fluids vs. serum samples from due-to-wean pigs, Prev. Vet. Med. 193
(2021), 105397.

S. Detmer, M. Gramer, S. Goyal, M. Torremorell, J. Torrison, Diagnostics and surveillance
for swine influenza, Swine Influenza (2013) 85-112.

J. Garrido-Mantilla, J. Alvarez, M. Culhane, J. Nirmala, J.P. Cano, M. Torremorell,
Comparison of individual, group and environmental sampling strategies to conduct influ-
enza surveillance in pigs, BMC Vet. Res. 15 (2019) 1-10.

S.L. McKenna, I.R. Dohoo, Using and interpreting diagnostic tests, Veterin. Clin. Food
Anim. Pract. 22 (2006) 195-205.

J.M. Nolting, C.M. Szablewski, J.L. Edwards, S.W. Nelson, A.S. Bowman, Nasal wipes for
influenza A virus detection and isolation from swine, JoVE (J. Visual. Exp.) e53313
(2015).

M. Stevenson, M.M. Stevenson, I. BiasedUrn, Package ‘epiR’. Tools for the analysis of
epidemiological data R package version 0.9-62, 2015.

Science Talks 10 (2024) 100362

[7]1 R.C. Team, R: A Language and Environment for Statistical Computing, R Foundation for
Statistical Computing, Vienna, Austria, 2021 2020.

Dr. Moraes obtained his DVM at the State University of
Londrina, Brazil. In 2016, he obtained his Master's in Business
Administration at ESALQ, University of Sao Paulo, Brazil. In
2020, he obtained a Master of Science at the State University
of Londrina, Brazil. In 2022, he obtained a Master of Science
at the State at lowa State University. He worked as a swine vet-
erinarian for 8 years in a technical and commercial position in
the swine industry in Brazil. Dr. Moraes is also a Real Pork
Scholar from the National Pork Board cohort that started Fall
of 2023. His current research interests include the influenza
A virus's ecology in the swine population, surveillance, diagnos-
tics, and macroepidemiology.


http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0005
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0005
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0005
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0010
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0010
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0015
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0015
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0015
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0020
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0020
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0025
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0025
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0025
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0030
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0030
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0035
http://refhub.elsevier.com/S2772-5693(24)00070-7/rf0035

	Assessment of individual and population-�based sampling for detection of Influenza A virus RNA in breeding swine herds
	CRediT authorship contribution statement
	section2
	Acknowledgments
	Funding
	Declaration of interests
	Further reading




