Transplacental Transmission of
Bluetongue Virus 8 in Cattle, UK
Technical Appendix
Time of Gestation at Infection
All calves were conceived through natural breeding, therefore, the exact date of
insemination was unknown. However, all calves were considered by the farmers to have been
born at full term. BTV testing history of the dam combined with the birth date of the calf
were used to calculate the stage of gestation at which infection was likely to have occurred.
Assuming a gestation period of 280 days, the earliest and latest times during gestation at
which the dam could have been affected were estimated as
ti( L ) = 280 − ( Bi − I i( L ) ),
ti(U ) = 280 − ( Bi − I i(U ) ),

(1)

where Bi is the date of birth of calf i, I i( L ) is the earliest date of infection (either 2 days before
the last negative PCR result, if available (see Table 1 and Figure 1 in main paper) or 05
August 2007, the most likely date for the introduction of BTV to Great Britain (1) and I i(U ) is
the latest date of infection (the earlier of ten days before the first positive ELISA result (table
1 and figure in main paper) or 20 December 2007, the date on which the “vector-free” period
was declared (2).
Transplacental Infection in Relation to Time of Gestation and Pregnancy
The probability of transplacental transmission from dam to calf for the ith calf-dam
pair is given by
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where ti is the stage of gestation at which the ith dam was infected. A Bayesian approach
assuming non-informative (diffuse Normal) priors was used to estimate the parameters (the
βis). The model was implemented using WinBUGS (3) to generate posterior densities for
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each parameter that allow for the uncertainty in the time of infection for the dam. In this case,
the time of infection was sampled from a uniform distribution

ti ~ uniform ( ti( L ) , ti(U ) )
where ti( L ) and ti(U ) are the earliest and latest times during gestation at which the dam could

have been affected, respectively (defined in equation (1)). The final model for the probability
of transplacental transmission was constructed starting from a linear function (m = 1) in
equation (1) and sequentially adding higher-order terms (m = 2,3,...) until there was no
improvement in model fit, as judged by the Deviance Information Criterion (DIC) (4).
Multiple chains were run to check convergence and, in each case, estimates were based on
50,000 iterations of the chain, with the preceding 10,000 iterations discarded.
The probability of transplacental transmission was adequately described by a linear
model (DIC = 64.32); adding a quadratic term did not improve model fit (DIC = 64.44). The
final model indicated that the probability of transplacental transmission increased as the time
of gestation at which the dam became infected increased (β1 = 0.033; 95% credibility
interval: 0.014–0.063).
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