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ABSTRACT

Metritis, a common transition disease in dairy cows,
reduces milk production during the duration of the
disease. To our knowledge, no work has investigated
the short-term effects of metritis on feed intake and the
long-term consequences on milk yield and risk of culling.
The objectives were to determine the effect of metritis
on 305-d lactation curves, dry matter intake (DMI),
reproduction, and the probability of being culled.
Identifying differences in response to metritis between
primiparous and multiparous cows was of interest. Milk
records were collected twice daily from Holstein cows
diagnosed with puerperal metritis (11 primiparous and
16 multiparous) or classified as healthy (14 primiparous
and 43 multiparous) during the first 3 wk after calving.
Metritic cows were treated at the discretion of the herd
veterinarian. Lactation curves of healthy and metritic
cows were compared using a mixed model with a Wilm-
ink function. Differences in DMI, days open, and the
number of services per conception were assessed using
mixed models. The probabilities that cows with and
without metritis were not bred, were bred but never
confirmed pregnant, or were culled were compared us-
ing Fisher’s exact tests. Primiparous and multiparous
animals were assessed separately. Multiparous cows
with metritis produced less milk (35.1 £ 1.5 vs. 39.2 +
1.0 kg/d), ate less during the 3 wk after calving (12.2
+ 1.2 vs.14.0 £+ 0.8 kg/d), and were more likely to be
culled (50.0%) than healthy cows (20.9%). The decision
to cull was likely influenced by the lower milk yield in
early lactation as a result of metritis; the decision to
cull was made early, as 7 of the 8 culled metritic cows
were not bred. No differences were found in any mea-
surement between primiparous cows with and without
metritis. These results indicate that metritis in early
lactation has long-term effects on multiparous cows but
not primiparous cows.
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Short Communication

Lactating dairy cows are susceptible to numerous
infectious and metabolic diseases during the early post-
partum period. These diseases are associated with the
abrupt shift in nutritional demands and physiological
processes occurring during this time (Goff and Horst,
1997). Puerperal metritis, or early metritis, is a post-
partum disease known to reduce milk yield (Rajala and
Grohn, 1998) and feed intake (Huzzey et al., 2007), and
to negatively affect reproductive performance (Opsomer
et al., 2000; Melendez et al., 2004).

Puerperal metritis is an acute bacterial uterine infec-
tion that normally manifests within 21 d after calving
(Sheldon et al., 2006). The infection is characterized
by fetid red-brown watery uterine discharge, often
accompanied by symptoms common to systemic infec-
tions including pyrexia, inappetance, depression, and
decreased milk production (Sheldon et al., 2006, 2008).
Endometritis typically occurs 21 or more days after
calving and is classified as the presence of purulent
uterine discharge with the absence of systemic infection
indicators (Sheldon et al., 2006). This paper focuses on
puerperal metritis, referred to simply as “metritis”.

Some discrepancy exists in the literature about the
effect of metritis on milk yield. Some studies have re-
ported decreased yield (Deluyker et al., 1991; Simer] et
al., 1992; Rajala and Grohn, 1998), but others show no
or equivocal effects of the disease on yield (Markusfeld
and Ezra, 1993; Goshen and Shpigel, 2006). This dis-
crepancy may be partially explained by differences in
parity. Ostergaard and Grohn (1999) found that mul-
tiparous cows, but not primiparous cows, with metritis
produced less milk than healthy cows up to 6 wk after
diagnosis. This parity effect has remained unexplained,
but may be due to differences in feed intake. Huzzey et
al. (2007) found that ill cows consumed less feed than
healthy cows; yet, this has not been tested in primipa-
rous and multiparous cows separately.

Metritis and other infections of the reproductive tract
can harm reproductive performance (Sheldon et al.,
2006). Cows with metritis have increased days between
first service after calving and conception, increasing the
efforts and resources required to induce pregnancy (Erb
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et al., 1981; Fourichon et al., 2000). Reproductive sta-
tus is the most important influence on culling decisions
(Grohn et al., 2003), so it seems likely that uterine
infections increase the risk of culling. The objectives
were to determine the effects of metritis on 305-d milk
production, DMI, and culling on primiparous and mul-
tiparous cows separately.

Milk production, DMI, culling, and reproduction
records were taken from Holstein dairy cows (66 prim-
iparous and 146 multiparous) housed at The University
of British Columbia’s Dairy Education and Research
Centre (Agassiz, British Columbia, Canada). Animals
were cared for according to the guidelines of the Ca-
nadian Council on Animal Care (1993). Data were
collected from 2 experiments; housing conditions were
as described by Huzzey et al. (2007) and Proudfoot
et al. (2009). In the latter study, cows were in 1 of 2
treatments (competitive versus noncompetitive feeding
environments), but treatment had no effect on metri-
tis, production, or culling risk so this treatment is not
described further.

Metritis was diagnosed using vaginal discharge (VD)
scoring conducted every 3 d after calving until 21 DIM.
The appearance and smell of the VD was assigned to 1
of 4 categories based on the scoring system used by Ur-
ton et al. (2005): no mucus or clear mucus = 0; cloudy
mucus with flecks of pus = 1; mucopurulent (<50%
pus present) and foul smelling = 2; purulent (>50%
pus present) and foul smelling = 3; or putrid (red or
brown color, watery, foul smelling) = 4. Rectal tem-
perature was taken daily at approximately 0900 h from
d 1 to d 21 postcalving using a digital thermometer
(GLA Mb525/550, GLA Agricultural Electronics, San
Luis Obispo, CA).

Cows were classified as having puerperal metritis if
they had at least 1 VD score of 4 and 1 recorded fever
(>39.6°C) within £1 d of the VD score of 4. These cows
were treated at the discretion of the herd veterinarian.
Healthy cows had no fever (<39.6°C) after calving, a
maximum VD score of 1, and no other health com-
plications. Cows that exhibited clinical signs of other
diseases during the 21 d precalving and first 21 DIM
were not included in the study, ensuring that the effect
of metritis on milk yields were not confounded by other
transition diseases and could be attributed to metritis
alone. Cows diagnosed with subclinical metritis (n =
67), clinical mastitis (n = 23), clinical ketosis or milk
fever (n = 11), or a combination of disorders (i.e., in-
cluding fever, lameness, displaced abomasum, and dys-
tocia; n = 27) were not included. Cows with both severe
metritis and retained placenta (n = 11) were included
in the study. Thus, of the 212 cows pooled from the 2
experiments, 84 cows were included in the study: 27
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with metritis (11 primiparous and 16 multiparous) and
57 healthy cows (14 primiparous and 43 multiparous).

Milk weights were collected automatically twice daily
by DairyComp 305 (Valley Agricultural Software, Tu-
lare, CA). The resulting milk yields were summed for
each day. Daily milk yields were then averaged by week
of lactation to a total of 44 wk (305 d). The number of
cows in each group that were bred, their days open, and
the number of services before confirmed or unconfirmed
pregnancy were collected from DairyComp 305.

Feed intake data was collected daily for the first 3 wk
of lactation using electronic feed bins (Insentec, Mark-
nesse, Holland). The feed bins recorded individual feed
intakes of group-housed cows; weights of feed consumed
during each visit to the bins were summed per day and
cow to generate daily feed intakes. Samples of pre- and
postcalving TMR, were taken 3 times per week and
pooled before analysis. Samples were dried at 60°C for
2 d to determine DM, this information was then used
to correct daily feed intakes for DMI. Feeding occurred
twice daily at approximately 0800 and 1600 h.

Cow was considered the observational unit (n = 84).
Primiparous and multiparous animals were analyzed
separately in all statistical tests. A mixed model in SAS
(version 9.1, 2003, SAS Institute Inc., Cary, NC) was
used to analyze the differences in milk production be-
tween healthy and metritic animals during a standard-
ized 305-d period. Weekly data were modeled using a
Wilmink function (Wilmink, 1987) as suggested by Ol-
ori and Galesloot (1999). The type I analysis included
variables in the following order: week ¢ health
(healthy or metritis), week by health and g 0:00lveek) 1
health interactions and used a Kenward-Roger degrees
of freedom method. Intercept was considered a random
effect in the model.

Differences in the number of cows bred and the num-
ber of cows with unconfirmed pregnancies after mul-
tiple services in each group were tested using Fisher’s
exact tests. Differences in the number of days open and
services before confirmed pregnancy were tested in a
mixed model that included health as a fixed effect and
experiment as a random effect.

Daily DMI records were averaged over the first 3
wk of calving for each cow. Differences in feed intake
between healthy and metritic cows were tested in a
mixed model that included health as a fixed effect and
experiment as a random effect.

The effect of metritis on the number of cows culled
was tested using a Fisher’s exact test. Cows that were
culled may have had lower production in the weeks
before culling for several reasons other than metritis.
To determine if cows that were subsequently culled had
lower production independent of metritis, 8 cows with
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Figure 1. Milk yields (kg/d averaged over weekly periods) for primiparous and multiparous cows diagnosed with metritis (n = 11 and 16,
respectively) or that remained healthy (n = 14 and 43, respectively) during 3 wk postcalving. Data are from cows that survived as well as those

that were culled.

and without metritis that were not culled were balanced
for previous lactation with 8 cows with and without
metritis that were culled. The earliest cull was 13 wk
after calving, so differences in milk production were
tested during the first 12 wk of lactation. Means were
compared using a mixed model that included health
(healthy or metritis), cull status (cull or no cull), a
health by cull status interaction, and experiment as a
random effect. Pairwise comparisons between metritic
and healthy cows within cull status were with a Tukey
post-hoc test.

Multiparous cows with metritis in early lactation
produced less than those that remained healthy (Figure
1; P = 0.03). This difference was greatest during the
first 20 wk of lactation. Metritis caused a reduction in
DMI of multiparous cows during the 3 wk after calving
(Figure 2; P < 0.01). Metritic multiparous cows were
more likely to be culled than healthy cows (Table 1; P
= 0.05). Of the 8 metritic cows culled, 7 were not bred.
Healthy and metritic multiparous cows did not differ in
number of services (2.1 £ 0.3 vs. 2.1 + 0.5, P = 0.98),
days open (107 £+ 10 vs. 112 £+ 18; P = 0.82), or prob-
ability of cows having unconfirmed pregnancies after
multiple services (14.3 vs. 11.1%; P = 0.76).

In the 12 wk after calving, cows that were culled
produced less than cows that were not culled (42.6 +
1.6 vs. 50.6 £ 2.0 kg/d; P = 0.003). When pairwise
comparisons were made within cull status, a tendency
was observed for metritic cows to produce less than
healthy cows among cows that were later culled (38.9 +

Journal of Dairy Science Vol. 94 No. 5, 2011

2.0 vs. 46.3 £ 2.1 kg/d; P = 0.09), but not for nonculled
animals (49.6 & 2.6 vs. 51.6 & 2.2 kg/d; P = 0.48).
Healthy and metritic primiparous cows did not differ
in lactation curves (Figure 1; P = 0.30), feed intake
during the 3 wk after calving (P = 0.86), or their prob-
ability of being culled (P = 0.49). Healthy and metritic
primiparous cows did not differ in number of services
(2.4 £ 0.4 vs. 1.6 &+ 0.4; P = 0.19), days open (93 + 16
vs. 106 £+ 17; P = 0.59), or probability of cows not bred

Figure 2. Dry matter intake (kg/d) during the 3 wk after calving
for primiparous and multiparous cows that were diagnosed with metri-
tis (n = 11 and 16, respectively) and those that remained healthy (n =
14 and 43, respectively) during 3 wk postcalving. **P < 0.01.
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Table 1. A comparison of cull rates over the lactation for multiparous and primiparous cows diagnosed with

metritis compared with cows that remained healthy

Multiparous cows

Primiparous cows

Ttem Healthy Metritis P-value' Healthy Metritis P-value'
Total (n) 43 16 14 11

Culled (n) 9 8 2 0

Culled (%) 20.9 50.0 0.05 14.3 0 0.49
Not bred (n) 5 7 1 0

Not bred (%) 11.9 38.9 0.02 7 0 0.99

'Fisher’s exact test was used to calculate P-values.

or with unconfirmed pregnancies after multiple services
(28.6 vs. 27.3%; P = 0.70).

Our results are the first to show the effect of pu-
erperal metritis on milk production over 305 d, feed
intake, and cull status in multiparous and primiparous
cows separately. Multiparous cows with metritis ate less
during the 3 wk after calving, produced less milk up to
20 wk into lactation, and were more likely to be culled
by 305 d. The reduction in long-term milk production
may be partially driven by a decline in feed intake (Bell
and Roberts, 2007), supporting Huzzey et al. (2007).
It remains unclear if DMI was lower in metritic cows
beyond 3 wk in milk; however, intake and production
during the first few weeks of lactation can predict long-
term production (Lean et al., 1989).

Multiparous cows with metritis were more likely
culled, and culling decisions were made before any
indications of reproductive problems (indeed, most of
the culled cows were never bred). The decision to cull
was likely driven by a combination of ill health and low
production in the first weeks of lactation.

Primiparous cows with metritis did not differ from
healthy cows in terms of DMI, milk production, or cull
rate. The sustained DMI in sick primiparous cows may
partially explain the lack of difference in milk produc-
tion. This difference may help explain why primiparous
cows with metritis were not more likely culled compared
with healthy cows. Primiparous cows have a faster im-
mune response to infection (Lessard et al., 2004) and
may recover from metritis faster than multiparous cows.
An acute reduction in DMI is still expected at the onset
of disease (Waldron et al. 2006); the lack of response in
primiparous cows remains unclear and deserves further
exploration.

In summary, puerperal metritis reduces acute feed in-
take, long-term milk yield, and increases the chance of
culling in multiparous cows but not primiparous cows.
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