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Association of paratuberculosis sero-status with milk production and somatic cell counts
across 5 lactations, using multilevel mixed models, in dairy cows

The aim ofthis work was to investigate associations between individual cow Mycobacterium avium ssp. paratuberculosis
(MAP) seropositivity, 305-dcorrected milk production, and somatic cell count during 5 lactations lifespan in Portuguese dairy
herds using multilevel mixed models. We used MAP serum ELISA (Idexx MAP Ac, Idexx Laboratories Inc., Westbrook, ME)
results (n = 23,960) from all the 20,221 adult cows present in 329 farms and corresponding 47,586 lactation records from the
National Dairy Improvement Association. Cows and farms were classified as positive or negative. Multilevel mixed models
were used to investigate the association of cow MAP status with variation in milk production and somatic cell count. Cow
MAP status, farm status, and lactation number were considered as independent variables. A quadratic function of lactation
number was used to mimic the effect of lactation order on milk production. The models considered 3 levels: measurement
occasion (level 1) within cow (level 2) and cow within farm (level 3). Four final models were produced, including all herds
and cows, to address the effect of farm status (models 1 and 2) or the effect of cow status (models 3 and 4) on the outcome
variables. Our results show that MAP status affects milk production. Losses are detectable from third lactation onward.
During the first 5 lactations, positive cows accumulated an average loss of 1,284.8 kg of milk when compared with the
negative cows. We also observed that somatic cell counts were higher in positive cows and a positive interaction occurs
between cow status and lactation number, suggesting a positive association between MAP infection and increased somatic
cell counts. Our results are in line with previous studies, suggesting a possible positive relation between cow milk production
and susceptibility to MAP infection.
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