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Economic value of ionophores and propylene glycol to prevent disease
and treat ketosis in Canada

Khaled Gohary, Michael W. Overton, Michael Von Massow, Stephen J. LeBlanc, Kerry D. Lissemore,
Todd F. Duffield

Abstract — A partial budget model was developed to evaluate the economic value of Rumensin Controlled Release
Capsule (CRC) boluses when administered before calving to reduce disease and increase milk production. After
accounting for disease incidences in a herd and the percentage by which Rumensin CRC can reduce them, and
the increase in milk production attributable to administration of Rumensin CRC, the return on investment (ROI)
per lactation was 4:1. Another partial budget model was developed to estimate the economic value of propylene
glycol (PG) to treat ketosis when diagnosed by 3 different cow-side tests or when administered to all cows without
using any cow-side testing. After accounting for the sensitivity and specificity of each test, ROI per lactation ranged
from 2:1 to 4:1. The ROI was 2:1 when no cow-side testing was used. In conclusion, prevention of diseases that
occur in the postpartum period and treatment of ketosis after calving yielded a positive ROI that varies based on
disease incidence and method of diagnosis.

Résumé — Valeur économique des ionophores et du propyléneglycol pour prévenir la maladie et traiter
P’acétonémie au Canada. Un modele de budget partiel a été développé pour évaluer la valeur économique des
bolus de capsules a libération contrélée (CLC) de Rumensin lors de 'administration avant le vélage afin de réduire
les maladies et d’accroitre la production de lait. Aprés avoir tenu compte de l'incidence des maladies dans un
troupeau et du pourcentage par lequel la CLC de Rumensin peut les réduire et de 'augmentation de la production
de lait attribuable a 'administration de la CLC de Rumensin, le rendement du capital investi (RCI) par lactation
était de 4:1. Un autre modele de budget partiel a été développé pour estimer la valeur économique du
propyléneglycol (PG) afin de traiter I'acétonémie lors du diagnostic par 3 tests différents pour les vaches ou lors
de Padministration  toutes les vaches sans le recours a des tests auprés des vaches. Aprés avoir tenu compte de la
sensibilité et de la spécificité de chaque test, le RCI par lactation s’échelonnait de 2:1 4 4:1. Le RCI érait de 2:1
lorsqu’aucun test auprés des vaches n’était utilisé. En conclusion, la prévention des maladies qui se produit dans
la période postpartum et le traitement de I'acétonémie apres le vélage a donné un RCI positif qui varie selon
'incidence de maladies et la méthode de diagnostic.

(Traduit par Isabelle Vallieres)
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a peak at 10 to 12 wk after calving (3). The peak in DMI is

Introduction

he “classic” transition period has been defined as the 3 wk
prior to and following calving (1) and is a critical period in
the lactation cycle of a dairy cow. During this phase cows start
to experience a decrease in dry matter intake (DMI) (2) that
reaches its nadir at calving and then gradually increases until

preceded by the peak in milk production at 7 to 9 wk following
calving, and as a consequence cows will go through a period of
negative energy balance (NEB). Cows respond to NEB by mobi-
lizing their body fat to meet the energy requirements, resulting
in an increase in blood ketones (4). The period of NEB is also
associated with depression in immune function (5). As a result,
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Table 1. Values of disease costs used in a partial budget model
to evaluate the economic benefit of using Rumensin Controlled
Release Capsule (CRC) to reduce disease incidence and increase
milk production and to evaluate the economic benefit of using
propylene glycol (PG) to treat cows with ketosis when diagnosed
by different cow-side tests. All values listed are in Canadian dollars

Disease
Cost estimate DA MET MAST RP CK KET
Total loss 905 507 572 403 233 203
Losses excluding milk loss® 833> — — —_ = =
Losses excluding milk loss, —— 271* 303" 255% 53 —
veterinary fees, and drugs
Losses after excluding the — —  — —  — 127

cost of clinical disease
risk (DA, MET, CK)
attributable to ketosis
Losses after excluding the — —  — —  —  152°
cost of clinical disease
risk (DA, CK) and
culling attributable
to ketosis

DA — displaced abomasum; MET — metritis; MAST — mastitis; RP — retained
placenta; CK — clinical ketosis; cases of ketosis identified by clinical signs regardless
of serum BHBA concentrations; KET — ketosis; defined as elevated serum BHBA
= 1400 pmol/L in either of the first 2 wk following calving and without showing
clinical signs.
* Values used in the partial budget model to estimate the economic value of
Rumensin CRC to reduce disease incidence and increase milk production.
b Values used in the partial budget model to estimate the economic value of PG
to treat cows with ketosis.
¢ The cost of milk loss only was excluded from the total cost of a DA because
veterinary fees and drug costs are unique to the surgery.

almost half of the cows in this phase are affected by infectious
or metabolic diseases (6), which in turn will influence their well-
being and the profitability of the dairy enterprise.

One of the management approaches commonly used during
the entire non-lactating period and extending into lactation
is the administration of ionophores such as monensin to help
reduce health problems and increase milk production (7).
Administration of ionophores to dairy cattle resulted in an
improvement in energy metabolism (8), milk production (9),
and health, including a reduction in the risk of ketosis and
displaced abomasum (DA), but not reproductive performance.

On the treatment side, one of the effective protocols used
to treat ketosis is oral administration of propylene glycol (PG)
(10,11). However, the number of cows that will or will not
receive treatment depends on the underlying risk of hyperketo-
nemia and the sensitivity and specificity of the cow-side test used
to diagnose ketosis (6), which in turn can affect the outcome of
a treatment program and impact its economic value.

The objective of this study was to model the economic value
of using Rumensin Controlled Release Capsule (CRC) (Elanco
Animal Health, Eli Lilly and Co., Greenfield, Indiana, USA)
to help prevent post-parturient diseases in Canada, and to
estimate the economic value of using PG in treating cows when
diagnosed with ketosis using different cow-side tests, and when
administered to all cows without using cow-side testing.

Materials and methods

The economic value of Rumensin CRC to reduce discase
incidence and increase milk production was estimated using a
partial budget model in which the increased revenues, decreased
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Table 2. Assumptions and inputs used in the partial budget model
to evaluate the economic benefit of using Rumensin Controlled
Release Capsule (CRC) to reduce disease incidence and increase
milk production. Value listed for each clinical disease is the
percentage by which CRC can reduce it whereas values in
parentheses are the median incidences used as a default input

for each disease in the model

Item Value Reference

Effect of using CRC on disease reduction
Metritis 16% (16.7%) 17
Ketosis 50% (40%) 20
Mastitis 9% (40%) 17
Clinical ketosis 25% (9.6%) 17
Retained placenta 8% (16.7%) 17
Displaced abomasum 25% (4.8%) 17
Effect of using CRC on milk production
Increase production in BCS = 3.25 to 3.75* 0.85 kg/d 15

Increase production in BCS = 4° 1.2 kg/d 15
Time period milk is increased 90 days 15
Price of 1 bolus of CRC $18
Milk price $0.81 21
Dairy efficiency® 2.3
Cost of 1 kg of TMR (dry matter basis) $0.3 22
Labor wages/h $15 23
CRC boluses administered/h 15

* Cows with BCS between 3.25 and 3.75 are assumed to be 65% of the lactating
animals in the default inputs used to build the partial budget model.

b Cows with BCS = 4 are assumed to be 10% of the lactating animals in the default
inputs used to build the partial budget model.

¢ Milk yield (kg) produced as a result of a cow consuming 1 additional kg of dry
matter above maintenance requirements (24); this calculation accounts only for the
energy required to produce marginal milk after considering a NE; concentration of
0.75 Mcal/kg of 4% milk and 1.73 Mcal/kg of feed in dry matter basis (25).

Table 3. Assumptions and inputs used for each cow-side test to
evaluate the economic benefit of using propylene glycol to treat
cows with ketosis, and sensitivity and specificity of each cow-side
test used to diagnose ketosis and the number of true positives,
false positives, and false negatives within each testing method,
assuming a herd size of 1 cow and a cumulative incidence of 40%
for ketosis

Precision

XTRA Keto-Test Ketostix?
Sensitivity® 0.90 0.8 0.79
Specificity® 0.965 0.94 0.96
True positive 0.360 0.328 0.190
False positive 0.021 0.036 0.254
False negative 0.040 0.072 0.210
Cost of test $3.0 $2.0 $0.25
Cows providing urine — — 60%
Cost of 4 doses of PG $12 $12 $12
Total cost of PG $4.57 $4.37 $5.33
Total cost of labor $0.76 $0.73 $0.89

2 Sensitivity and specificity of Ketostix is only applied to cows from which a urine
sample can be obtained. The baseline used in this model was 60% of cows will
provide a urine sample resulting in a sensitivity and specificity of 47.4% and
57.6% respectively, for Ketostix.

b From reference 6.

revenues, and increased expenses associated with its administra-
tion before calving were compared to when not administered.
Following the same approach, a different partial budget model
was developed to evaluate the economic value of treating ketotic
cows with PG when diagnosed using 3 different cow-side tests
and when given to all cows without diagnosis with cow-side
testing. For both models, increased revenue was a result of an
increase in milk production, decreased revenue was a result of
an increase in disease incidence, whereas increased expenses were
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Table 4. Assumptions and inputs used in the partial budget model to evaluate the
economic benefit of using propylene glycol (PG) to treat cows with ketosis when

diagnosed by different cow-side tests

Ttem Value Reference
Effect of PG on disease/culling reduction
when administered to ketotic cows
Clinical ketosis 46% 10
Ketosis 50% 10
Displaced abomasum 37.5% 11
Culling 52.4% 11
LIR?® of each event affecting cows with
ketosis that PG can impact
Clinical ketosis 6.2% 28
Ketosis 40% 26
Displaced abomasum 3.3% 28
Culling 1.8% 27
Effect of PG on milk yield when
administered to ketotic cows
Increase in milk production 0.69 kg/d 10
Time period milk is increased 30d 10
Loss due to premature culling $500 28
Milk price $0.81 21
Dairy efficiency® 2.3
Cost of 1 kg of TMR (dry matter basis) $0.3 22
Labor wages/h $15 23
Number of cows administered with PG/h 15
Number of times PG will be administered 4 10

2 Lactational incidence risk = the number of cows affected with a certain event during a lactation divided by
the number of cows that calved in the same time period.

b Milk yield (kg) produced as a result of a cow consuming 1 additional kg of dry matter above maintenance
requirements (24); this calculation accounts only for the energy required to produce marginal milk after
considering a NE,; concentration of 0.75 Mcal/kg of 4% milk and 1.73 Mcal/kg of feed in dry matter

basis (25).

associated with extra labor used to administer treatments, cost of
treatments, and cow-side testing in case of treatment with PG.

Cost of clinical diseases

Costs of DA and metritis were obtained from a recent study
(12). The costs of mastitis and retained placenta were obtained
from 2 other studies, respectively (13,14), whereas the costs
of ketosis and clinical ketosis (CK) were estimated previously
(28). Costs of clinical diseases retrieved from the literature were
used after excluding milk losses, drug costs, and veterinary fees
from total disease costs to avoid double counting in current
calculations. Disease costs used in the current analysis are listed

in Table 1.

Model for estimating the economic value of
Rumensin CRC for disease reduction

A partial budget was developed in Excel (Microsoft office 2010;
Microsoft, Redmond, Washington, USA) to estimate the eco-
nomic value of Rumensin CRC boluses administered in the
close-up period to decrease the incidence of disease after calving
and to increase milk production. Inputs and assumptions used
in the model are listed in Table 2.

The economic benefits of using Rumensin CRC are a func-
tion of both the reduction in economic impact of peri-parturient
disease and an increase in revenue due to more efficient milk
production during lactation. Reduction in economic impact
of peri-parturient disease is achieved by a reduction in disease
incidence after administration of Rumensin CRC. The percent-
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age by which disease incidence is reduced is listed in Table 2.
The reduced disease incidence was multiplied by the respective
cost of each disease and then compared to costs when Rumensin
CRC was not administered. Increased revenue due to increased
milk production after administration of Rumensin CRC for
cows within each body condition score (BCS) (range: 3.25 to
3.75 and = 4 in a 5-point scale) was calculated based on a mar-
ginal increase in milk production for 90 d (15) by deducting the
cost of extra feed consumed after administration of Rumensin
CRC from the extra revenue obtained from selling more milk
after using Rumensin CRC. Total cost of labor to administer
Rumensin CRC was calculated based on hourly wages and the
number of Rumensin CRC boluses administered/hour. The net
revenue of using Rumensin CRC was compared to not using it
and then the return on investment (ROI) was calculated using
the following formula:

ROI = (net revenue after not using Rumensin CRC — net
revenue after using Rumensin CRC)/increased expenses
due to using Rumensin CRC

Because it is difficult to disentangle how much of the increase
in milk production was due to the direct effect of Rumensin
CRC or to the reduction in ketosis, a sensitivity analysis spe-
cific to milk production was performed. Hypothetical scenarios
starting with an assumption that 100% of the milk increase
(i.e., 0.85 kg/d and 1.2 kg/d for cows with a BCS ranging from
3.25 t0 3.75 and with a BCS = 4, respectively) (15) is attributed
to the direct effect of Rumensin CRC, and then allowing for
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Rumensin CRC price ($18)

Ketosis incidence (40%)

Cows with BCS 3.25 to 3.75 (65%)
Milk price/liter ($0.81)

Displaced abomasum incidence (4.8%)
1 kg feed ($0.30)

Cows with BCS = (10%)

Cows administered/hour (15 cows)
Mastitis incidence (40%)

Hourly wage ($15)

Metritis incidence (16.7%)

Retained placenta incidence (16.7 %)
Clinical ketosis incidence (9.6%)

Minimum

B Maximum

Figure 1. A Tornado plot depicting the change in the return on investment after using Rumensin controlled release capsule (CRC) in
Canada. Values in parentheses are baseline values used in building the model, while values on the sides of the bars are the minimum
and maximum values used for sensitivity analysis. The line in the middle of the plot separating minimum and maximum bars represents
the return on investment (indicated by $3.95 of return for $1 invested) resulting from using the baseline values of different inputs.

10% of the increase in milk production to be due to reduction
of ketosis (i.e., 90% of milk increase is due to the direct effect
of administering Rumensin CRC) until assuming that 100%
of the milk increase was attributed to reduction of ketosis.
Another sensitivity analysis was performed to evaluate the effect
of a change of 1 unit of an input at a time on the default ROI
obtained from the base model. The following inputs were varied
by adding/subtracting 50% of the default value used: price of
Rumensin CRC, cost of 1 kg of feed, proportion of cows with
BCS ranging from 3.25 to 3.75 and with a BCS = 4, hourly
labor wage, and the number of cows treated/hour. The ranges
used for the following inputs were based on ranges reported
previously by 1 study (16) for ketosis and by another study (14)
for CK, metritis, retained placenta, mastitis, and DA. Finally,
milk price was varied by adding/subtracting 10 cents to/from
the default value used in the model.

Model for estimating the economic value of
propylene glycol for treatment of ketosis
Another partial budget model was built to estimate the eco-
nomic value of using oral PG to treat ketosis after being diag-
nosed using 1 of 3 different cow-side tests, and after treating all
cows without cow-side testing. The 3 tests used were: Precision
XTRA (Abbott Laboratories, Abbott Park, Illinois, USA) using
a blood sample, Keto-Test (Elanco Animal Health) using a milk
sample, or Ketostix (Bayer Animal Health, Shawnee Mission,
Kansas, USA) using a urine sample (Table 3). The sensitivity and
specificity of each method of diagnosis of ketosis was incorpo-
rated into calculations. Other inputs, assumptions, and calcula-
tions used in building the model are listed in Tables 3 and 4.
Two studies were referenced to evaluate the impact of PG
on disease and culling reduction (10,11). One study (11)
reported risk ratios for culling and developing DA in control
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cows. According to this study, control cows were 2.1 times
more likely to be culled than cows treated with PG. Therefore,
treated cows will be 0.476 (1/2.1) times less likely to be culled
than control cows, which means that PG decreases culling by
52.4% (1 — 0.476). Using the same approach, the percentage of
DA will decrease by 37.5% after administration of PG to ketotic
cows. The other study (10) reported hazard ratios for developing
CK and resolving ketosis for cows treated with PG. Following
the same approach as above it can be calculated that CK will
decrease by 46% (1 — 0.54), and ketosis will be resolved by
50% in cows treated with PG.

Sensitivity and specificity, in addition to the cost of each
test used to diagnose ketosis, were obtained from a review by
LeBlanc (6). Sensitivity and specificity of Ketostix were multi-
plied by the assumed percent of cows from which a urine sample
can be easily obtained (60%). After assuming a cumulative
incidence of ketosis, true positive, true negative, false negative,
and false positive numbers for each test were calculated. It was
assumed that cows will be treated orally with 300 g of PG for
4 d (11). Total cost of PG was calculated by summing true posi-
tives and false positives and then multiplying them by the cost
of 1.2 kg of PG. Labor costs were calculated based on hourly
wages and the number of cows that can be treated/hour.

The economic value of clinical disease/culling reduction as a
consequence of using PG to treat ketosis was calculated for each
cow-side test by multiplying disease reduction/culling in ketotic
cows treated with PG and the respective cost of each clinical
disease/culling. In addition, the cost of increased disease/culling
risk in cows diagnosed as false negatives using each cow-side
test was calculated by multiplying the number of false negatives
resulting from each cow-side test, the attributable risk of clini-
cal disease/culling due to ketosis, and the cost of each clinical
disease/culling (28).
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$1 $2 $3 $4 $5 %6 $7

Ketosis incidence (40%)

Cost of PG for 4 days ($12)

Cost of test ($3)

Cows administered/hour (15 cows)
Labor wage/hour ($15)
Milk price/liter ($0.81)
Displaced abomasum incidence (4.8%)
1 kg feed ($0.30)
Turnover rate (35%)
Clinical ketosis incidence (9.6%)

E1 Minimum

B Maximum

Figure 2. A Tornado plot depicting the change in the return on investment after using propylene glycol (PG) to treat ketosis diagnosed
by Precision XTRA due to the change of 1 input at a time from the minimum to the maximum value. Values in parentheses are baseline
values used in building the model while values on the sides of the bars are the minimum and maximum values used for sensitivity
analysis. The line in the middle of the plot separating minimum and maximum bars represents the return on investment (indicated by $
of return per $1 of investment) resulting from using the baseline values of different inputs.
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Ketosis incidence (40%

Cost of PG for 4 days ($12

Cost of test ($3

Cows administered/hour (15 cows

)
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)
)
Labor wage/hour ($15)
Milk price/liter ($0.81)

Displaced abomasum incidence (4.8%)
1 kg feed ($0.30)
Turnover rate (35%)
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Clinical ketosis incidence (9.6%

8% |

EIMinimum
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Figure 3. A Tornado plot depicting the change in the return on investment after using propylene glycol (PG) to treat ketosis diagnosed
by Keto-Test due to the change of 1 input at a time from the minimum to the maximum value. Values in parentheses are baseline values

used in building the model while values on the sides of the bars are the minimum and maximum values used for sensitivity analysis. The
line in the middle of the plot separating minimum and maximum bars represents the return on investment (indicated by $ of return per

$1 of investment) resulting from using the baseline values of different inputs.

For 1 cow with ketosis both marginal increased (if treated)
and decreased (if not treated) milk production after administer-
ing (if treated) or not administering (if not treated) PG were
calculated. These values were multiplied by the number of true
positives and false negatives of each cow-side test, respectively,
to calculate the marginal revenue for increased milk production
when treated and the opportunity cost for milk not produced
if not treated.

The net revenue of using PG after diagnosing ketosis with
each cow-side test was compared to that of not treating cows
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with ketosis and then ROI was calculated as described for
Rumensin CRC. Finally, a sensitivity analysis was done to
study the impact of the change of an input on the ROI of each
diagnostic test.

Results

Model for estimating the economic value of
Rumensin CRC for disease reduction

The ROI after using Rumensin CRC was 4:1. Sensitivity analy-
sis varying how much of the increase in milk production could
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Ketosis incidence (40%)

Cows providing urine (60%)

Cost of PG for 4 days ($12)

Cows administered/hour (15 cows)
Labor wage/hour ($15)

Milk price/liter ($0.81)

Displaced abomasum incidence (4.8%)
1 kg feed ($0.30)
Turnover rate (35%)
Cost of test ($0.25)
Clinical ketosis incidence (9.6%)

E1 Minimum

B Maximum

Figure 4. A Tornado plot depicting the change in the return on investment after using propylene glycol (PG) to treat ketosis diagnosed
by Ketostix due to the change of 1 input at a time from the minimum to the maximum value. Values in parentheses are baseline values
used in building the model while values on the sides of the bars are the minimum and maximum values used for sensitivity analysis. The
line in the middle of the plot separating minimum and maximum bars represents the return on investment (indicated by $ of return per
$1 of investment) resulting from using the baseline values of different inputs.

be due to the direct effect of Rumensin CRC or the reduction
in the incidence of ketosis showed an ROI ranging from 4:1
when 100% of the increase in production is attributed to the
administration of Rumensin CRC to 2:1 when 100% of the
increase in production is attributed to the reduction of disease.
Regarding the general sensitivity analysis, change in the price
of Rumensin CRC and the incidence of ketosis had the greatest
impact on ROJ, followed by the percent of cows with a BCS of
3.25 to 3.75 (Figure 1).

Model for estimating the economic value of
propylene glycol for treatment of ketosis

Returns on investment for treatment based on testing using
Precision XTRA, Keto-Test, or Ketostix, and for treatment with-
out testing were 4:1, 4:1, 2:1, and 2:1, respectively. Figures 2
to 4 show Tornado plots representing the sensitivity analysis
for each of the cow-side tests. The incidence of ketosis and the
cost of treatment were the most sensitive inputs for the 3 tests.
In addition, the percent of cows providing a urine sample was
among the sensitive inputs for the Ketostix test. Figure 5 shows
the results of hypothetical scenarios of different incidences of
ketosis where all cows were treated with PG without being
tested.

Discussion

The current model for estimating the economic value of
Rumensin CRC for disease reduction showed an economic ben-
efit due to helping prevent diseases and increase milk production
in a dairy herd. The higher the incidence of ketosis in a herd,
the higher the value of using Rumensin CRC is. Reproductive
performance and culling were not included as parameters in the
model because a meta-analysis showed no impact of monensin
on either parameter (17). There are no previous reports of eco-
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nomic analysis of using Rumensin CRC to help reduce disease
and increase milk production. However, 1 study reported an
increase of $0.39/day per cow in return over feed (milk income
minus feed cost) when monensin was added to lactating cow
rations (18).

Return on investment resulting from the sensitivity analysis
specific to milk production is positive for all scenarios (rang-
ing from 4:1 to 2:1). However, ROI will be lower if all of the
increase in milk production was due to the reduction in inci-
dence of ketosis. In the overall sensitivity analysis (Figure 1), the
price of Rumensin CRC was the most sensitive input because
the capsule is administered to all cows in a herd and there is
a wide range of ketosis incidence (8% to 80%) among herds
(16). The sensitivity of the proportion of cows with a BCS
between 3.25 and 3.75 can be explained by the larger number
of cows within this BCS range in a dairy herd than cows with
a BCS = 4.

The model used to evaluate the economic benefits of using
PG to treat ketosis diagnosed with different cow-side tests
showed positive values when different scenarios were imple-
mented. Diseases included in the model (DA and CK) were
limited by the literature available that studied the effect of
using PG to treat ketosis and the impact of this treatment on
other diseases. McArt et al (11) found no difference in time to
pregnancy between treated and control cows, hence reproductive
performance was not included in the current model. The price
of the Precision XTRA meter was not included in calculations
because of its relatively low price ($40) that will be distributed
over hundreds or thousands of cows.

Although the sensitivity of Ketostix is comparable to that of
Keto-Test (79% and 82%, respectively), the low number of cows
that are expected to provide a urine sample resulted in reduction
of both the sensitivity and specificity of Ketostix, resulting in
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Figure 5. Variation in return on investment (ROI) after treating all cows with propylene
glycol (PG) without testing them at different herd incidence levels of ketosis. At an average
herd incidence of 40% the return on investment is 2:1 which is similar to the ROI of
Ketostix when used to diagnose and treat cows with ketosis using PG.

the lowest ROI among the 3 cow-side tests evaluated. However,
when a sensitivity analysis was performed, the percent of cows
providing urine was among the sensitive inputs, indicating that
if a urine sample was obtained from a high percentage of cows
the ROI will be comparable to that of Precision XTRA and
Keto-Test (Figure 4). The lower sensitivity of Ketostix meant
that the lowest number of true positive cows would be diagnosed
among the 3 cow-side tests and therefore losses from diseases
and culling after using PG will be the least. However, these
values were offset by the opportunity cost of cows diagnosed as
false negatives and therefore will not benefit from the PG treat-
ments due to the low test sensitivity resulting in the lowest ROI.

Return on investment for both Precision XTRA and Keto-
Test were approximately the same. Although the opportunity
cost of cows diagnosed as false negatives after using Precision
XTRA was lower than that of Keto-Test (because of the higher
sensitivity of Precision XTRA), this difference was not large
enough to result in a higher ROI for Precision XTRA. In addi-
tion, comparable prices of test strips for Precision XTRA and
Keto-Test ($3 and $2, respectively) (6) contributed to both tests
having comparable results.

Sensitivity analysis showed that the incidence of ketosis was
a common sensitive input among the 3 evaluated tests because
of the wide range of incidences used in the current model
(8% to 80%) to represent North American dairy herds (16).
Cost of treatment was sensitive for the 3 evaluated tests; for
both Keto-Test and Ketostix the reason was the higher number
of false positives diagnosed by both tests compared to Precision
XTRA, while for Precision XTRA the reason was the increase
in the number of true positive cows that were treated due to the
high test sensitivity. One should consider that the sensitivities
and specificities of different cow-side tests evaluated in the cur-
rent model were relative to a laboratory measurement of serum
B-hydroxybutyrate = 1400 wmol/L (6) which means that they
could vary at a different cutoff.
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Hypothetical scenarios depicted in Figure 5 (no treatment)
show that the ROI when herd incidence of ketosis is 40% and
all cows are treated without being tested will be comparable
to the ROI after testing with Ketostix and then treating. As
the incidence of ketosis increases in a herd the ROI of treating
without testing will increase. Such a result agrees with a recent
study (19) in which authors found that the strategy of treating
all cows without testing is the most cost-effective approach if
the incidence of ketosis is > 50%. One can therefore conclude
that herd incidence and diagnostic procedures should be con-
sidered before implementing any monitoring or prevention
programs.

In conclusion, return on investment for Rumensin CRC
was positive and its magnitude of impact depends primarily
on the herd incidence of ketosis. The impact of propylene gly-
col depends on ketosis incidence, and on the method used to
diagnose ketosis. However, there was no economic difference
between treating cows orally with PG after diagnosis of ketosis
using either Precision XTRA or Keto-Test. Using PG to treat all
cows without testing for ketosis is comparable to testing with
Ketostix and then treating if herd incidence of ketosis is 40%.
Treating without testing should be practiced cautiously as there
are no reports that studied the impact of PG on health when not
needed. The choice of a diagnostic cow-side test should be based
on the herd incidence of ketosis, farm settings that can facilitate
the use of one test of over another, and the farmer’s goal (e.g.,
presence of headlocks will facilitate the use of Precision XTRA,
whereas testing in the milking parlour allows the efficient use
of Keto-Test). v
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