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THE ECONOMICS OF DISEASE CONTROL & GENETIC SELECTION DISEASE ANALYSIS METHODOLOGY

The total cost (TC) of a disease can be divided into its Thevquestlovn then arises o‘fhow tg sclecf the most aPpmpnate The objectives of this economic assessment of
. diseases in sheep for this analysis. A literature review was footrot control are to:
fundamental components of production losses (L) and f 1 of the Alent UK di i R
control expenditure (CE), incurred as a result of the disease. Max (L) performed of the most prevaient L diseases; discriminating on * Construct a (LEF) for existing methods of footrot
Th le of inv i lling the di il Genetic . the basis of four factors, with bias given to the most relevant: N 7 o
e scale of investment made in controlling the disease wi Selection? Inefficient control in the UK
decide the overall detriment faced. The economic optimum of Output ' (Avoidable Incidence (/k/yr) Welfare Risk (Subjective) . . .
X ; I x 7 * Place genetic selection as a means of footrot control in
investment occurs at a particular combination of (L) and Losses Cost) E il i /ys) (Double S Jut ; o ods within thi "
(CE) where the (TC) is minimised. © Eco Op oss conomic Impact ({m/yr) (Double Score) relation to other existing methods within this framewors
The “Loss-Expenditure Frontier” (LEF) model is a method E;psz;i_letull:e Genetic Selection Potential (Subjective) (Double Score) N “valnate ‘lbﬁ overall v/e[e]?ilﬂ.fl and likely success of !ere
X X . o Tech Op rontier . implementation of genetic selection at some level in the UK
of locating the economic optimum of disease control. It can e Scores were then allocated to each disease depending on their Jeeh indh
. ; y ~ N sheep industry
constructed for any given disease by evaluating both likely (I) ! Unattainable assessment for each category. The breakdown of the individual ? 4
and (CE) required for each of the available methods of | . results is show in (Figure2) In order to construct the (LEF) it is first
control. The frontier is then developed as a line of best fit necessary to consider elimination as a means of
from the two extremes of investment (Max L tolerated) & Control Expenditure (£)  Elimination? P controlling footrot in the UK (1). Since this is not
(Technical Optimum). The line is a curve because of the law " 1 a viable option given the prevailing UK climate;
of diminishing returns (whereby it becomes progressively " I - current control methods must then be considered
more difficult to reduce (L) for an increase in (CE)). Figurel: The Loss E. Erontier Model . I e in terms of their efficacy in reducing incidence of
E T netic )
If elimination of a discase is possible the frontier will Genomic based commercial breeding programmes could be g ] G Econamic footrot, (1) attributable to each case and (CF)
i ini established as a viable means of disease prevention on the basis 1 o orare investment.
intercept the x-axis (whereby (L) are completely minimised). stablished as a via 2 sease p sis & (l Bincidence
It is not possible for a current means of control to exist of DNA sampling (most likely involving MHC II haplotype). . In order to assess the (L) attributable to footrot
below the frontier due to the technical limitations in reducing ~ Conversely, a more rudimentary approach to resistance breeding . - data from 750 ewes from a lowland farm in
(). Any method above the frontier is regarded as incfficient could involve on farm selection using resistant or resilient B I Oxford, their lambs and their lameness records
because for the same investment in (CE); (L) could be phenotypes noted in farming records to assign parentage. The . I iy I [ from the period 2005 — 2007, have been analysed
reduced by other means. The economic optimum is located most appropriate method will likely be disease specific. % ££3¢5 §88s 2482 along with data regarding their associated (). The
i . - . . . g g g F e g ;
by means of marginal criterion analysis (the point at which a fp2dad IR R i initial analysis from this is shown below under the
-£1(L) is obtained via +£1(CE) offers little incentive to At what true alteration in (CE) (and other practicalities) such a ° fEcE heading “(L)".
change investment). breeding programme for resistance could be implemented and
. . disease specific efficacy in reducing (I); have yet to be Fionre2: Analysis of A jate Diseases In order to construct a detailed picture of the
Livestock with a degree of natural resistance to.dlseaSé have comprehensively determined in the UK. ) T o ) B current lameness management effort from which
the potential to vastly reduce both (CE) whilst simultaneously Footrot was the highest scoring disease in this analysis, obtaining. to estimate (CE), a postal questionnaire was sent
ﬁlelslgg (L): ll‘\n(lim‘:l welfare :m;l folod safety \vm].l z;lso.be The overall objective of this PhD is to place genetic mmz.n?um points ;ln calch catﬁory. lfootr;;:; anfcg::chcly pallnful to 265 farmers in Nov 2006 (63% response rate).
ikely to be enriched. As a new technology genetic selection . . P . it cported to be cmati s B ini ardi i
Y W ted Y 8 . selection as a means of disease prevention in relation to the condition reported to be problematic on 9070 of ocks (a ong Current farmer opinion regarding their
may lie below the current frontier in the (LEF) model. Thus, . . for the existi hods of control for 2 with scald) and affecting 8-10% of UK sheep. Its causative agent is management of lameness was also gauged.
genetic selection for disease resistance is in essence a highly bl variety g{dis:ases the anaerobic soil bacterium Dichelobacter nodosus. It is estimated to Examples of results from this questionnaire are
attractive proposition . cost the UK sheep industry approx. £25m/yr (£1.32/ewe and illustrated below under the headings “(CE)” and
£0.15/lamb). Thus, it is an excellent berth for this project. “Social Aspects of Change”.

PRODUCTION LOSSES (L) CONTROL EXPENDITURE (CE) SOCIAL ASPECTS OF CHANGE

500 500
—1 1%
— 400 400 15%
Lameness g w0 o 3004 33% aves
8 5
Physiology / Stre o200 @ 200 = Fossibly
Poor Poor 1004 i 1 aNo
Fertility 100 @ Dontknow
— y
[ — o ol o mNa
NN
Poor Udder @ ¥ & & T @ s0%
: TS S EES
Ewe Moraliy Development NP RSN
Poor Milk &« e & 5
Production T . . .
Pregnancy Figure9: Farmer Incentive to Alter Lameness M
Poor Colostrum ‘Toxaemia
l Figure5: Ranked Preference: Footrot Prevention Figure6: Ranked Preference: Footrot Treatment 83% of interviewed farmers suggested they would either
In order to assess the popularity of current footrot control and place these in relation to genetic selection in the future, consider (50%) or definitely (33%) change their current
farmers were asked to rank their top 5 methods for footrot prevention (Fig5) and treatment (Fjg6) in 2006 and also in management practices (Fjg9) — an encouraging sign for the
Period an “Ideal” context. The % of farmers who ranked each method was multiplied by that rank, giving a total score /500. widespread implementation of selection against footrot.
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Farmers were asked to estimate the duration of each Farmers were asked to indicate their ownership and use of o
This initial direct assessment has proven difficult. In (Fig#) the only lameness management in minutes (Fjg7). Combining this resources utilised for lameness management (along with Advisor DEFRA EBLEX  Intemet A;;:ﬂ"g Vet
significantly associated (L) with footrot is reduced single female lamb information along with the % of farmers who indicated reasons for not doing so, if appropriate) (Fig8). By
growth. This apparent failure can be attributed to the temporal that they use these methods will allow for the creation of compiling this information it will be possible to estimate Figurell: Ranked Sources o
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and lameness score were made in a longitudinal study in Oct 2006. of footrot prevention. only requires the treatment of a small %/yr) new practices such as genetic selection
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Initial analysis has demonstrated the potential for a new technology in the prevention of footrot and that further continuation of this will likely prove of T.Assessment of current knowledge of footrot in sheep with
value. Future investigation into the (L) associated with footrot and the relevant (CE) will lead to the construction of a (LEF) from which inferences "‘"m““: “[’ I:) ”l"””"” ?“d ‘:"’“C“"g; 1‘" ‘“‘““‘;’“ o
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regarding likely success of genetic selection can be drawn. If this is proven successful, this process may then be repeated for other diseases. T.RN.George (Accepted), Veterinary Journal, 2007 Lis Hawker, Jasmeet Kaler & Judith Brown
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