TEMPORAL EVOLUTION OF RABBIT HAEMORRHAGIC DISEASE VIRUS

(RHDV) AND IMPACT OF VACCINATION DURING THE RHD EPIDEMIC IN
SPAIN 2013-2015
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In response to RHDV-2 emergence in Spain, the evolution of the virus and
the role of vaccination were evaluated. The results support a fast RHDV-2
spread and reveal the positive effect of vaccination on disease control.

INTRODUCTION

A new RHD variant (RHDV-2) emerged in Spain in 2011, sparking an emer-
gency response that included the provisional licencing of RHDV-2 vaccines.
The aim of this study was to investigate the temporal evolution of RHDV

(2013-2015), and the impact of vaccination as a control measure in Spain.

METHODS

Study period: It was divided into two phases, nhamely pre-vaccine authorisa-
tion (10/2013-07/2014), and post-vaccine authorisation (07/2014-08/2015).
Samples: Individual and pooled (homogenates) samples of liver, spleen,
lung and kidney from animals suspected of being affected by RHDV by clini-
cal evaluation. Samples came from all rabbit producing areas in Spain.
Laboratorial assays: Haemagglutination (liver); end-point RT-PCR, partial
sequencing (VP60 gene) and phylogenetic analysis (pooled samples).

RESULTS

A total of 134 samples from suspected RHD outbreaks occurring in 104
rabbitries all over Spain were analysed. All RHDV-positive specimens
(48.5%) contained RHDV-2 alone, indicating that it was the most likely
cause of all RHD outbreaks recorded in the time period studied (Figures 1
and 2). The phylogenetic analysis confirmed a geographic association
among outbreaks. While no temporal clusters were observed among
RHDV-2, a temporal divergence was evident between available sequences
and the ones in this study (data not shown).
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Fig 1. Spanish provinces with confirmed RHDV-2 outbreaks (shaded red).
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A positive relationship between the reduction of suspected cases
and the implementation of prevention programs, including RHDV-2
vaccination, was observed (Table 1).
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Table 1. RHD suspected outbreaks recorded per month and percentage
of positive samples per studied period.

All period Pre-vaccine Post-vaccine
authorisation authorisation
Suspected outbreaks
oer month 5.15 3.3 3.5
Positive samples 48.51% 52.00% 44.07%

EBHSV-RCV (EBU09199)
RHDV . BS89(X87607)/Italy/1989
' Pv97 (EU250330)/Italy/1997

47183/Spain.Bar/10-2013
68615/Spain.Tar/07-2015
68726/Spain.Ler/07-2015
68934/Spain.Tar/07-2015
66028/Spain.Ger/04-2015
Vs11-1 (KC345612)/Italy/2011
10-08 (HE819400)/France/2010
10-28 (HE800531)/France/2010
10-05 (FR819781)/France/2010
Ud11 (JQ929052)/Italy/2011
10-01 (HE800529)/France/2010
10-07 (HE800530)/France/2010
10-32 (HE800532)/France/2010
63537/Spain.Ler/02-2015
69346/Spain.Tar/08-2015
49220/Spain.Cas/12-2013
53174/Spain.Ler/04-2014
- 49240/Spain.Ter/12-2013
I 47109/Spain.Cas/10-2013

51519/Spain.Cas/02-2014

RHDV-2

|

47927/Spain.Ter/11-2013
46801/Spain.Ter/10-2013
46803/Spain.Ter/10-2013
r 54690-2/Spain.Ter/05-2014
57135/Spain.Ter/07-2014
53804/Spain.Ter/04-2014
52634/Spain.Ter/03-2014
52635/Spain.Ter/03-2014
65095/Spain.Ler/03-2015
66848/Spain.Bar/05-2015
Vedado(JQ627641)/Spain/2011
Zar11-11(KP129398)/Spain/2010
CBANd1(KP090976)/Spain/2012
N11 (JX133161)/Spain.Nav/2011
Sr12-2 (KC741409)/Italy/2012
68388/Spain.Pont/06-2015
' 47341/Spain.Cas/10-2013
55303/Spain.Ler/06-2014
— 63601/Spain.Bar/02-2015
_E 53719/Spain.Tar/04-2014
54372/Spain.Ter/05-2014
— 47339/Spain.Tar/10-2013
r CBVal16 (KM979445)/Por
Seg08-12(KP129396)/Spain/2012
— CBAlgarve14-1(KM115714)/Por
E 10A-13_Barrancos(KF442964)/Por
49392/Spain.Val/12-2013
_|: 47318/Spain.Bar/10-2013
49992/Spain.Seg/01-2014
68331/Spain.Gir/06-2015
64225-3/Spain.Ter/03-2015
64225-1/Spain.Ter/03-2015
64225-2/Spain.Ter/03-2015
' 46842/Spain.Bar/10-2013
48896/Spain.Ger/12-2013
— 49755/Spain.Seg/01-2014
53823/Spain.Ler/04-2014
LE 48684/Spain.Ler/11-2013
55827/Spain.Ler/06-2014
—— 61543/Spain.Ler/12-2014
60470/Spain.Ger/11-2014
”lE 49933/Spain.Ter/01-2014
60994/Spain.Ler/11-2014
.y 54061/Spain.Ter/05-2014
55064/Spain.Ter/05-2014
— 69146/Spain.Ler/07-2015
L_:[ 53959/Spain.Seg/05-2014

T 1L 57 1]

I_L\

68725/Spain.Ler/07-2015
56500/Spain.Ter/07-2014
58129/Spain.Ler/09-2014

0.04

Fig 2. Phylogenetic tree based on the partial VP60 gene sequence from 2
classical RHDV (Genebank), 17 RHDV-2 (Genebank) and 65 RHDV (this
study). Samples are identified by ID (accession or individual number), lo-
cation (country/province) and date of sample collection (month/year).

CONCLUSIONS

The results of this study, in agreement with other recent publications, sup-
port the fast spread of RHDV-2, and the displacement of classical RHDV in
Spain. It also provides new insights on the role of vaccination in the virus
spread during the RHD epidemic. A geographical and temporal association
was observed regardless of the vaccination program that was established.
It is hecessary to continue implementing surveillance and vaccination pro-
grams in order to control the epidemiological evolution and reduce the eco-
nomic consequences of this disease.
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