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Mastitis 
•  Respuesta inflamatoria 

de la glándula mamaria 

•  Streptococci, 
staphylococci y 
coliformes, causas más 
comunes 

•  Disminuye la rentabilidad: 
•  Baja producción, 

tratamientos, leche de 
descarte, eliminación de 
vacas, reemplazos, costo 
aproximado: US$170/caso 
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MASTITIS 

DIAGNÓSTICO 

DESCARTE: 
• PREMATURO 
• MUERTE 

RECURRENTE 

MENOS LECHE: 
• SUBCLÍNICA 
• CLÍNICA 

PÉRDIDA DE 
CALIDAD: 
• é RCS 

PÉRDIDA DEL 
CUARTO 

T/TO.: 
• FÁRMACO 
• PÉRDIDA LECHE 

RIESGO DE 
INFECCIÓN 

TRABAJO 
EXTRA 



LA PRINCIPAL PERDIDA 
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Pérdidas ocasionadas por mastitis 
(Tomado de: Cabrera, V. 2013. En línea: http://dairymgt.uwex.edu) 

Ítem US$/vaca/
año Porcentaje 

Reducción en la producción 121,0 66,0 

Leche de descarte 10,5 5,7 

Reemplazo antes de tiempo 41,7 22,6 

Mano de obra extra 1,1 0,1 

Medicamentos 7,4 4,1 

Servicio veterinario 2,7 1,5 

TOTAL 184,4 100 
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Pérdidas ocasionadas por mastitis 
(Adaptado de: Bar, D. et al. 2008. JDS 91: 2205) 

64% 8% 

28% 

Pérdida leche Mortalidad Tratamiento 
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Mastitis y calidad de leche 

Ítem (%) Leche 
normal 

Leche 
mastitis 

Grasa 3.5 3.2 

Proteína 3.6 3.6 

Caseína 2.8 2.3 

Suero 0.8 1.3 

Lactosa 4.9 4.4 

Albúmina 0.02 0.07 

Sodio 0.057 0.105 

Cloro 0.091 0.147 
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Pérdida de la calidad por mastitis 

Ítem Efecto 

Grasa (cantidad) Disminuye, acción lipolítica 

Proteína (%) Poco modificada 

Caseína Disminuye, aumentan otras proteínas 

Suero Pérdida de algunos componentes 

Antibióticos Aumenta el riesgo de residuos 

Rcto. bacterias Puede aumentar 

Células somáticas Aumentan 

Vida útil Reducida 
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REPEATED BOVINE MASTITIS CASES AND MILK YIELD 4649

Figure 2. Effect of clinical mastitis (CM) on the lactation curve of multiparous cows (LSM from 6,699 lactations). The solid line with
filled circles represents a cow in the second lactation with 3 CM occurrences (generic); the dashed line with open squares represents a cow
in the second lactation without CM (healthy). The arrows indicate median weeks in milk of CM. The dotted line portrays the estimated
lactation curve of the CM-diseased cow if she had remained CM free (potential). Standard errors for these estimates (first 43 dummy
variables) were in the range of 0.18 to 0.19 kg of milk in multipara.

the potential milk yield of CM-diseased cows, these
cows lost 164 and 198 kg of milk in the 2 mo after the
first and second CM episodes, respectively.

In multiparous cows (Table 7) before CM, cows that
would go on to develop this disease were producing 1.7
kg/d more milk than their nonmastitic herdmates. Once

Table 4. Effects of the first 3 occurrences of generic clinical mastitis (CM) on milk yield in 3,681 parity 1
cows on 5 New York State dairy farms1

First CM Second CM Third CM

95% CI3 95% CI 95% CIRelative time2 Estimate Estimate Estimate

Before CM 0.7 0.3 1.0
Same week −3.8 −4.2 −3.4 −4.8 −5.5 −4.1 −1.8 −3.2 −0.4
+1 wk −3.8 −4.3 −3.3 −3.9 −4.9 −2.9 −1.3 −3.1 0.5
+2 wk −2.5 −3.1 −2.0 −2.4 −3.5 −1.2 0.6 −1.5 2.7
+3 wk −1.7 −2.2 −1.1 −2.1 −3.3 −0.9 0.5 −1.7 2.8
+4 wk −1.2 −1.7 −0.6 −2.2 −3.4 −0.9 −0.1 −2.5 2.2
+5 wk −0.9 −1.5 −0.3 −1.5 −2.8 −0.3 −0.6 −2.9 1.7
+6 wk −1.2 −1.7 −0.6 −1.6 −2.8 −0.3 0.5 −1.8 2.8
+7 wk −1.0 −1.5 −0.5 −1.2 −2.4 0.0 2.0 −0.2 4.1
+8 wk and after −1.0 −1.5 −0.6 −0.4 −1.4 0.6 2.0 0.2 3.8

1Estimates were obtained from a mixed model with an autoregressive covariance structure and random
herd effect. Clinical mastitis episodes were allowed to have simultaneous effects in the same time period.
Values are kg/d of milk.

2Time of milk measurement in relation to disease occurrence.
3CI = confidence interval.
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CM had occurred, the picture changed markedly. For
the first episode, milk loss (P < 0.0001) occurred for 6
wk after diagnosis. For the second and third episodes,
milk loss (P < 0.0001) continued for 5 and 4 wk, respec-
tively. Within each episode, milk loss was greatest im-
mediately after diagnosis, and then tapered off in subse-
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ABSTRACT

Our objective was to estimate the milk losses associ-
ated with multiple occurrences of generic bovine clinical
mastitis (CM) within and across lactations. We studied
10,380 lactations from 5 large, high-producing dairy
herds that used automatic recording of daily milk
yields. Mixed models, with a random herd effect and
an autoregressive covariance structure to account for
repeated measurements, were used to quantify the ef-
fect of CM and other control variables (parity, week of
lactation, other diseases) on milk yield. Many cows that
developed CM were higher producers than their non-
mastitic herdmates before CM occurred. Milk yield be-
gan to drop after diagnosis; the greatest loss occurred
in the first weeks (up to 126 kg) and then gradually
tapered to a constant value approximately 2 mo after
CM. Mastitic cows often never recovered their potential
yield. First-lactation cows lost 164 kg of milk for the
first episode and 198 kg for the second in the 2 mo
after CM diagnosis, compared with their potential yield.
Among older cows, this estimate was 253 kg for the
first, 238 kg for the second, and 216 kg for the third
CM case. A cow that had 1 or more CM episodes in her
previous lactation produced 1.2 kg/d less milk over the
whole current lactation (95% confidence interval: 0.6,
1.7) than a cow without CM in her previous lactation.
These findings provide dairy producers with informa-
tion on the average milk loss associated with CM cases
without considering the causative agent, and can be
used for economic analysis.
Key words: clinical mastitis, recurrent, dairy cow,
mixed model

INTRODUCTION

Mastitis is a common disease in dairy herds in many
countries (Barkema et al., 1998; Rajala-Schultz et al.,
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1999; Sviland and Waage, 2002). It can be very detri-
mental for dairy farm profitability because of lost pro-
duction and treatment costs (Houben et al., 1993; See-
gers et al., 2003; Wilson et al., 2004). A dairy producer
may decide it is more economical to cull a mastitic cow
than to treat her, if her expected future revenue is less
than that from a replacement heifer. Clinical mastitis
(CM) can be caused by different pathogens, differing
in their effects (Gröhn et al., 2004) and treatment poten-
tial. Still, the current situation is that the farmer has
to weigh options regarding treatment, culling, and pre-
ventive measures, because CM milk is not cultured
without knowledge about the CM-causing agent.

We applied the technique of mixed linear models to
study the effect of CM without specific pathogen identi-
fication on milk yield in both Finnish (Rajala-Schultz
et al., 1999) and 2 New York State (Wilson et al., 2004)
dairy herds. In the Finnish study, milk losses in the
first 2 wk after diagnosis ranged from 1.0 to 2.5 kg/d,
and the total loss over the entire lactation ranged from
110 to 552 kg. In the New York study, milk losses caused
by CM in first-parity cows were 5 to 7 kg/d in the first 2
wk after diagnosis, and 690 kg over the entire lactation.
Among older cows, milk losses caused by CM in the
first 2 wk following diagnosis ranged from 6 to 9 kg/d,
and 570 kg over the entire lactation. Yet among these
older cows, many mastitic cows were higher producers
before disease onset than their nonmastitic herdmates,
having a potential daily advantage of 2.6 kg. Therefore,
the total lactational loss among cows in parity 2+ (Wil-
son et al., 2004) was more accurately estimated as 1,155
kg. Thus, when studying the effect of a disease on milk
yield, it is important to look at repeated measures of
milk yield (daily, weekly, monthly), rather than a single
summary measure for the 305-d lactational milk yield
(Gröhn et al., 1999), because milk yield may be higher
among mastitic than nonmastitic cows before the CM
episode(s).

Mastitis is often a recurrent event (Houben et al.,
1993; Döpfer et al., 1999; Zadoks et al., 2001). In our
previous studies, because of the limited size of the data

Tiempo de pérdida: 15 semanas 
Pérdida total: 707 kg de leche 



Pérdida en producción por mastitis según el 
número de partos 
(Adaptado de Seegers et al, Vet Res 2003) 
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Pérdida en producción de leche 
debido a mastitis 
(Adaptado de Seegers et al, Vet Res 2003) 

Referencia No. partos Pérdida 
(kg/lactancia) US$/Lactancia 

Houben et al, 1993 1 80,4 26,0 

Myllys & Rautala, 1995 1 33,4 10,9 

Pedraza, 1991 1 746,9 241,8 

Wilson et al., 2004 1 690,0 223,4 

Houben et al, 1993 2 297,6 96,4 

Wolf & Janke, 1990 2 201,2 65,1 

Firat, 1996 > 2 229,0 74,1 

Pedraza, 1991 > 2 735,8 238,2 

Wilson et al., 2004 2 o más 570,0 184,5 
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Pérdida de leche por mastitis 

•  Estudios con datos de 
control lechero, riesgo de 
subregistro 

•  El Nro. de partos y el estado 
de lactancia afecta los 
resultados 

•  Diferencias según los 
patógenos 

•  Qué sucede en lactancias 
sucesivas? 

•  Qué sucede en vacas no 
tratadas vs tratadas? 
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Pérdidas por elevado RCS 

13 



Células somáticas y producción de 
leche 

http://www.extension.org/pages/62147/are-us-dairy-farms-ready-for-a-drop-in-the-scc-legal-limit#.Vg1hxRNViko 



Infección intramamaria y recuento de 
células somáticas 
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Pérdida por mastitis subclínica 
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Milk loss!
Subclinical for SCC=800K cell/mL!

30-305 d, !
Pinzón-Sánchez et al., 2011!

30-90 d (de Hass et al., 2004)!



Pérdida por alto RCS y días en leche 
(Hortet et al., 1999. Livest. Prod. Sci. 61: 33) 

Milk loss!
Relationship SCC & DIM (vs. 50K cell/mL)!

Hortet et al. (1999)!
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Pérdida de leche por mastitis 
subclínica 
(Adaptado de: Seegers, H. et al., 2003. Vet. Res. 34: 475 & Cabrera, V. 2013. On line: 
http://dairymgt.uwex.edu) 
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¿Cómo estimar la pérdida según 
el RCS? 

•  Información 
necesaria: 
–  Mínimo 3 datos de 

RCS: 398 K, 487 K, 
520 K 

–  Volumen diario de 
leche despachada: 
1030 L 

–  Valor de la leche: US
$0,33/L 

•  Supuestos: 
–  No hay pérdida si 

RCS < 150 K 
(objetivo) 

–  Pérdida del 1,5% de 
la producción por 
cada 100 K por 
encima de 150 K 
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Pasos para estimar la pérdida 

Paso 1: Promediar los RCS del tanque 

(398000+487000+520000)/3 = 468330 

Paso 2: Convertir a unidades de 100 K por encima del objetivo (150 K) 

(468330 - 150000)/100000 = 3,18 

Paso 3: Establecer los litros que se pierden 

Unidades * pérdida/unidad * envío diario = 3,18 * 0,015 * 1030 = 49,13 L 

Paso 4: Determinar el valor diario de la leche perdida 

49,13 L * US$0.45/L = US$22.1/d, en un año: US$8070 
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Efecto de las células somáticas 
(Revisitando el ejemplo 1) 

Ítem Caso #1 Caso #2 Caso #3 

Volumen (L/d) 1000 1000 1050 (+50) 

Grasa (%) 3,9 3,9 3,9 

Proteína (%) 3,2 3,2 3,2 

Otros sólidos (%) 5,1 5,1 5,1 

RCS en tanque (miles/
mL) 

450 300 180 

Grasa (kg/d) 39,0 39,0 41,0 (+2,0) 

Proteína (kg/d) 32,0 32,0 33,6 (+1,6) 

Valor del volumen (US$) 450,0 450,0 472,5 
(+22,5) 
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Pasos para estimar la pérdida 
basado en información individual 

Paso 1: Convertir el RCS a puntaje lineal (logaritmo base 2) 

Paso 2: Sustraer 3,0 a cada puntaje > 3,0 

Paso 3: Sumar las diferencias 

Paso 4: Estimar la pérdida, 5% por cada punto por encima de 3,0 

Suma de las diferencias * 0,05 

Paso 5: Totalizar el % de pérdida en producción y multiplicar por 

la producción promedio 

Paso 6: Establecer el valor diario de la pérdida 
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Pasos para estimar la pérdida 
basado en información individual 

Paso 1: 
Para el ejemplo, 21 vacas con LS 
RCS > 3,0 

Paso 2: 
Sustraer 3,0 a cada vaca con 
puntaje > 3,0 

Paso 3: 
Las diferencias suman 37,1 

Paso 4: 
37,1 * 0,05 = 1,86 

Paso 5: 
(1030/32) * 1,86 = 60 L/día 

Paso 6: 
60 L * US$0,45/L = US$27,0/d, en un 
año: US$9855 
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Otros efectos económicos de 
la mastitis 

•  Pérdida de la calidad: Poco impacto en el % 
de grasa o proteína, pero sí en la cantidad 

•  Aumenta el riesgo de positividad a inhibidores 

•  Puede aumentar el recuento de bacterias en 
leche 

•  Mayor riesgo de nuevas infecciones (mayor 
presión de infección 

•  Pérdida de los bonos por calidad 
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Dinámica de las infección: 
simplificada 
(Barlow et al, 2009. Prev. Vet. Med. 90: 31) 
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Libre 
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Costo de transmisión 
(Adaptado de: Pinzón-Sánchez et al., JDS 2011) 
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Infección por 
Staph. aureus 

Tratamiento 

Sí No, positiva el resto 
de la lactancia 

Riesgo de nuevas 
infecciones 

0,25 



Otros efectos económicos 

•  Alto riesgo de recurrencia 
del caso: ≈ 20% 

•  Aumenta el riesgo de 
descarte temprano (1,2 - 
4,0), costo: ≈ US$897 

•  Aumenta el riesgo de 
mortalidad, más alto por 
coliformes 

•  Bajo consumo de materia 
seca 

•  Pérdida de peso 

•  Efecto en reproducción 
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Intervalo parto-concepción en vacas 
con mastitis subclínica 
(Villa, N. A. et al., 2015. Sin publicar) 
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Pérdida de la gestación en vacas con 
RCS > 4,5 (LS) 
(Chebel et al., 2011) 
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In the study by Santos et al. (2004), it was also demonstrated that the percentage of cows pregnant to first 
AI and percentage of cows pregnant at 320 days postpartum was smallest for MG1 (22.1 and 72.3%) and 
MG2 (10.2 and 58.5%) cows, whereas MG3 (37.9 and 93.1%) and control (28.7 and 85.4%) cows did not 
differ. Furthermore, cows that had mastitis at any interval relative to first postpartum AI were more likely to 
have abortion (MG1 = 11.8%, MG2 = 11.6%, MG3 = 9.7%, control = 5.8%; Santos et al., 2004).  
 
Other studies have also clearly demonstrated the association between occurrence of clinical and subclinical 
mastitis and pregnancy losses. Figure 1 demonstrates the association among clinical (Risco et al., 1999; 
Chebel et al., 2004) and subclinical mastitis, defined as LSCC >4.5, and pregnancy losses (Moore et al., 
2005). It is interesting to note that these studies demonstrated that a cow diagnosed pregnant at 30 to 45 d 
after AI that had mastitis before first pregnancy diagnosis were still at higher risk of pregnancy loss/abortions 
than those that did not have mastitis. These are important findings because they demonstrate that mastitis 
that occurs during early pregnancy (before 30 to 40 d after AI) may not only cause immediate embryonic 
death and reduced pregnancy per AI as demonstrated by Santos et al. (2004) but may also have deleterious 
effects to fetal development, consequently increasing incidence of abortions. 
 

 
Figure 1. Incidence of pregnancy loss according to occurrence of mastitis. Days of gestation at 
the first and second, respectively, pregnancy exams according to studies were: Risco et al. (1999) 
= 45 and 135 d; Chebel et al. (2004) = 28 and 35 d; Moore et al. (2005) = 30 and 45 d. 

 
Ultimately, because mastitis prevents ovulation and resumption of cyclicity after calving (i.e. extended 
interval to first AI), reduces fertilization rates and embryo development (i.e. reduced pregnancy per AI), and 
compromises embryonic development and pregnancy establishment and maintenance (i.e. reduced 
embryonic/fetal survival and increased incidence of abortions) cows that have mastitis at any interval after 
calving have reduced pregnancy rate, which results in significant economic losses to dairy herds. In a recent 
study conducted in two dairy herds in CA in which approximately 9,000 lactations were evaluated we 
demonstrated that the hazard ratio for pregnancy was 1.25 (95% CI = 1.19, 1.32) for cows without mastitis, 
which means that the speed at which cows without mastitis became pregnant was 25% faster than cows 
with mastitis (Mendonça and Chebel et al., 2011). The median interval from calving to pregnancy (interval 
after calving at which 50% of cows are pregnant) for cows without mastitis was 128 d, whereas cows that 
had mastitis had a median interval from calving to pregnancy of 154 d (Figure 2; Mendonça and Chebel et 
al., 2011). 
 



Mayor riesgo de mortalidad 
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Mayor riesgo de mortalidad 
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¿Cuál es el mensaje? 
•  La mastitis causa pérdida de la funcionalidad del 

tejido secretor 

•  La producción potencial de leche no se recupera 

•  El RCS del tanque es una buena herramienta para 
cuantificar las pérdidas 

•  Control de las vacas con mayor aporte de RCS al 
tanque, hay un alto impacto sobre la calidad final 
en el tanque 

•  Considerar otros costos asociados con la mastitis 
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