@62:7

o
{0

= Universiteit Utrecht

N

=

Faculty of Veterinary Medicine
Departement of Farm Animal Health

tagrideltahir@hotmail.com

Within-flock Transmission of Highly Pathogenic Avian

Influenza (HPAI) Virus subtype H5NS8 during the 2014
Outbreaks Iin Chicken Farms in the Netherlands

Tagrid A. Dinar! | Francisca C. Velkers! | Egil A.]J. Fischer! | J. Arjan Stegeman?! | Jan van den Broek!

1 Department of Farm Animal Health, Faculty of veterinary medicine, Utrecht University, The Netherlands

1. Introduction

 Avian Influenza (AI) viruses are associated with worldwide morbidity and
mortality in birds and mammals (including humans).

« In November and December 2014 outbreaks of HPAI virus subtype H5NS8
occurred in four chicken farms and one duck farm in the Netherlands.

« Quantifying the transmission of the virus within the infected flocks is crucial
for evaluating intervention policies and control measures.

2. Aim

To quantify the transmission of HPAI subtype H5NS8 virus within
chicken flocks during the 2014 outbreaks in the Netherlands.

3. Study population
Four infected chicken flocks —— 3 layer flocks + 1 broiler breeder flock

5-a. Methods

« The main outcome of the study is the basic reproduction number (Rp);

Ry is the average number of secondary infections produced by one primary
infection in a fully susceptible population;

« If Ryp <1: the outbreak will fade out;

« If Rp >1: the outbreak will grow.
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Figure 2: Cartoon

6. Results

Table 1: The values of the growth rate (r), the latent period (Lg), the infectious period (T), the generation time
(Ts®P) and (Tg™) assuming exponential and fixed lengths of Lcand T and 95% confidence intervals between

brackets. The corresponding values of Ry are shown as (Ry®*P) and (R,™*) respectively.

4. Transmission routes of Avian Influenza viruses

Figure 1: Some of the transmission routes of Al viruses in poultry
farms. The red arrows indicate how the infection can be introduced to the
flocks. The blue arrows indicate within-flock transmission.

5-b. Methods
Ry was calculated From the Exponential growth phase of the outbreak.

« Parameters used to calculate Ry:

- Infectious period (T) — Estimated from experiments on H5NS8
- Generation time (Tg) — Estimated from experiments on H5NS8
- Latent period (Tg) — Estimated from experiments on H5N8
- Exponential growth rate (r) — Estimated from the outbreak data

- Two equations were used to calculate Ry:

Equation 1: Calculating Ry assuming an exponential distribution of the generation time
exp __ exp 2 exp
RyP =14+7rT."P +r2Tg(T,™" — Tg)

Equation 2: Calculating R, assuming fixed distribution of the generation time

r(TI™ — Tg)
sinh r(T({lx — TE)
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7. Conclusion

« All Ry values were substantially larger

| r(day}) |Le(day) | T(day) |Te™®(day) |  Re™ | Tg™(day)|  Rg™ than 1.
Farm 1 0.70 1 4 5 6.45 3 7.52
(0.69-0.71) (6.35-6.57) (7.33-7.75) D _
0.97 . 4 - 9 66 3 15 93  This indicates that the virus would have
Farm 2 (0.96-0.99) (9.45-9.87) (15.35-16.64) sread efficientl within the chicken
1.69 1 4 5 50.81 3 101.91 flocks if no control measures were
Farm 3 4 62-1.75) (19.60-22) (86.10-119.51) applied.
Farm 4 0.75 1 4 5 6.96 3 8.57
(0.67-0.82) (6.15-7.79) (6.93-10.49)
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