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Introduction

Reproductive performance in lactating dairy cows is the
result of a process that involves detection of estrus,
breeding, conception and pregnancy maintenance. From
an economic point of view, the outcome of this process in
a dairy farm is to increase the number of pregnant animals
on a timely manner at the end of the voluntary waiting
period (VWP). Uterine infections such as metritis , clinical
and sub clinical endometrtiis that occur early in lactation
disturb this process by lowering conception risk at the
end of the VWP extending the interval from calving to
conception. This manuscript discusses the economics and
risk factors for uterine infections.

Economics and Incidence

The costs of uterine infections are related to infertility,
increased culling for failure to conceive, reduced milk
production, and the cost of treatment. A single case of
metritis has been calculated to be about €292 1.
Considering that in the European Union (EU) there are
24,146,000 dairy cows 2 and 8,495,000 in the United States
3 using an incidence rate of 20% for metritis calculated
the annual cost from uterine infections  in the EU as €1.411
billion and in the US as $650 million. Uterine infections
within a week of parturition is present in up to 40% of
dairy cows; herd rates for clinical signs of 36% and 50%
have been reported 4 and up to 21 % of animals have
signs of systemic illness 1,5.

Risk Factors

It is well known that calving related problems such as
dystocia, retained fetal membranes, twins and abortion
are major risk factors for uterine infections postpartum .
Retained fetal membranes as a major risk for uterine
infection in dairy cows  has been well documented  and a
diagnosis  is generally made when membranes are
retained from 12 to  24 hours after parturition6 . The option
of no treatment at the time of retained fetal membranes
diagnosis has become a common practice on many
dairies. Cotyledonary membranes will separate from
caruncular tissue and complete expulsion occurs within
days after diagnosis. However, cows that retain can
develop systemic signs related to uterine infections after
being initially left untreated. Consequently, producers
should monitor cows with retained fetal membranes for
systemic disease and provide prompt treatment.
Conversely, initiating antimicrobial treatment on cows
diagnosed with the disease even without signs of systemic
illness is advocated by some veterinarians to prevent
uterine infections and related diseases. Systemic
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antimicrobial therapy is not to aid in the expulsion of the
membranes but rather it is for the prevention of uterine
infection. Systemic administration of ceftiofur in dairy cows
affected with dystocia, retained fetal membrtanes, or both,
reduced the incidence of metritis by 70% compared to
retained cows not treated with antibiotics or those treated
with estradiol cypionate 7.

Recent studies have focused on the effect of dry matter
intake, indicators of energy balance such as nonesterified
fatty acids (NEFA) and betahydroxybutyrate (BHBA),
haptoglobin, glycogen stores in neutrophils, and calcium
on uterine disease 8,910,11,12,13,14. Dry matter intake has been
recognized as an important risk factor for the development
of uterine disease. It was observed that cows that
developed metritis and endometritis, had a decrease in
dry matter intake up to two weeks before calving8,9 . This
decrease in dry matter intake was accompanied by an
increase in NEFA and BHBA in blood, indicating a greater
degree of negative energy balance and
immunosuppression in those cows 8,12.  Cut-offs for NEFA
and BHBA pre- and postpartum for risk of developing
uterine disease postpartum have been determined. The
best cut-off for BHBA at the first week postpartum to
predict metritis was > 1200 ìml/l 10. Cows with BHBA >
1200 ìml/l had 2.1 greater likelihood of developing metritis
postpartum. However, a lower cut-off for BHBA in the first
two weeks postpartum as a predictor of metritis (>700
ìml/l) was found 13. Dubuc et al 11 observed that NEFA
concentrations e” 600 mml/l one week before calving were
predictive of metritis postpartum. Ospina et al 13  found
that NEFA concentrations > 360 mmol/l either two weeks
before or two weeks after calving were predictive of
metritis. It is not clear why the differences in cut-off
between these two reports because both used Holstein
cows and had similar sample size (about 1400 cows).
The timing of sampling may be the most striking difference
since Dubuc et al11 sampled cows one week before
calving, which may have resulted in higher concentrations
and less variation. The cut-off for endometritis was found
to be e” 1,100 ìml/l of BHBA in the first week postpartum.

Neutrophils depend mainly on glucose uptake and
glycolysis for the energy required for chemotaxis, but
almost exclusively on glycogen stores for phagocytosis
and microbial killing even in the presence of extracellular
glucose 15,16. One recent study found that cows that
develop metritis or endometritis had decreased neutrophil
glycogen stores around the time of calving, which could
be a predisposing factor for uterine disease later in
lactation12 .Negative energy balance near calving
predisposing cows to hyperketonemia has been
associated with uterine health disorders and fever in
Holstein cows.  Cows with fever (days 1 to 10 post partum)
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and  endometritis (cytology at 4 wks post partum),
experienced lower dry matter intake from  -1 wk to + 5 wk
of calving and  were ketotic from -2 to + 4 wk  from calving8.
Cows that were ketotic during postpartum had suppressed
neutrophil function and the  authors concluded that uterine
infections are preceded by negative energy balance prior
to calving and extend into early lactation. Duboc et al 11

reported  that risk factors for metritis included increased
nonesterified fatty acid prepartum (e”0.6 mmol/L),
dystocia, retained placenta, and increased blood
concentration of Haptoglobin in blood (e”0.8 g/L)  in the
first week postpartum . Cheong et al 17 identified that cow-
level risk factors identified for  subclincial endometritis
were ketosis, acute metritis, and interaction between parity
and milk production, in which primiparous cows with higher
milk production were at higher risk and multiparouscows
with higher production were at lower risk for suclinical
endometritis.

Hypocalcemia has been consistently associated with
retained placenta18,19,20, in some studies, with metritis 6

and uterine prolapse 21 . Calcium is a key mediator in
several cells processes, including activation of immune
cells. In a recent study, cows that developed metritis had
decreased calcium concentrations in the first 2 weeks
postpartum, and lower calcium was associated with
decreased neutrophil function . Interestingly, the ability to
maintain calcium concentration in blood in the first three
days after calving was more important than the absolute
calcium concentration. Greater the drop in calcium
concentration in the first three days postpartum, greater
the probability of development of metritis later in lactation
(Figure 1).

Figure 1. Effect of calcium change in the first three days postpartum
on the probability of development of metritis in the first two weeks

postpartum. Adapted from Martinez-Patino et al. (2011).

Summary

 Negative energy balance and hypocalcemia commonly
seen around parturition and extends into early postpartum
can be a major risk factor for  uterine infections. That is,
calving related problems like dystocia and retained fetal
membranes are not the only factors for uterine infections.
Consequently, it is important to manage transition cows
(-3 to + 3 weeks around calving) properly to mimimize the
effects of energy balance and hypocalcemia on uterine
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health. BHBA blood concentration e” 1,200 ìml/l and e”
1,100 ìml/l in the first week postpartum is predictive of
metritis and endometritis, respectively. NEFA blood
concentration e” 600 mml/l in the first week postpartum
is predictive of metritis. If samples are collected in the
first two weeks postpartum, the cut-off for predicting
metritis are e” 700 ìml/l and e” 360 mml/l, for BHBA and
NEFA, respectively. Neutrophil glycogen stores and
calcium were associated with the development of uterine
disease. Particularly, the calcium drop in the first three
days postpartum was a strong predictor of metritis.
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