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Executive Summary

This risk analysis examines the risks involved with the importation of llamas (Lama
glama) and alpacas (Vicugna pacos) from specified countries: Australia, USA, Canada, the
European Union and South America.

An extensive hazard list of organisms of potential concern that could be associated with
camelids has been collated in Table 1. Preliminary hazards are identified within Table 1 as
those that have meet specified criteria. Mycobacterium bovis is the only endemic organism
retained as a preliminary hazard since it is the subject of an official control programme
under the Biosecurity Act 1993.

The preliminary hazards identified from Table 1 are subjected to individual risk analyses,
following the standard process. First, in the hazard identification step the epidemiology of
the disease, including distribution, clinical signs, transmission, diagnosis and any available
treatment, is considered. As a result of hazard identification, organisms are classified as
either potential hazards in the commodity, or not.

Organisms identified as potential hazards in the commodity are subjected to risk
assessment to provide a risk estimate by considering the likelihood of entry (the disease
agent being present in an animal at the time of importation), exposure (likelihood of spread
and establishment if imported) and any adverse consequences likely to follow these events.

Risk management is not warranted for disease agents that are exclusively arthropod-borne,
mainly through specific ticks, flies and mosquitoes that are not present in New Zealand.
However, if new vector species were to establish here, measures may then become
necessary to prevent introduction of such organisms. For organisms that are classified as
hazards as a result of risk estimation, in the risk management step the options that could be
used to effectively manage the risk are presented. The risk management options include
quarantine, testing, vaccination and treatment as appropriate.

When drafting any Import Health Standard (IHS) developed from this import risk analysis, risk
management measures selected by the Animal Imports and Exports Section of the Border
Standards Directorate of MAF Biosecurity New Zealand will be the least trade restrictive
whilst providing a level of protection that is considered to be appropriate.

In the case of Babesia spp. of livestock, Anaplasma spp., bluetongue virus and epizootic
haemorragic disease virus, the risk analysis concludes that the risks posed by these
organisms in alpacas and llamas are negligible. As a result, the testing requirements for
these organisms in the currently issued IHSs are not justifiable.

Thirty three individual organisms or groups of organisms were identified as preliminary
hazards from the organisms of potential concern listed in Table 1. As a result of the
individual risk assessments, 20 of these preliminary hazards were classified as hazards in
the commaodity and for each of these risk management measures are presented:

Bovine viral diarrhoea virus type 2
Bovine herpesvirus type 1

Equine herpesvirus type 1

Foot and mouth disease virus
Rabies virus
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Vesicular stomatitis virus

Bacillus anthracis

Brucella spp.

Chlamydophila abortus

Coxiella burnetii

Leptospira serovars

Mycobacterium bovis

Mycoplasma haemolamae

Salmonella spp.

Trypanosoma spp.

Echinococcus granulosus

Other internal parasites (trematodes and nematodes)
External parasites (mites, fleas, lice and ticks)
Screwworm and other myiasis infestations
Hitch-hiker weeds and seeds
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1. Introduction

The importation of alpacas and llamas is increasing each year, from around 50 animals
several years ago to more than 550 during 2008 and 2009. This increase in the number of
animals moving internationally is expected to continue, along with an increase in the
number of countries from which alpacas and Ilamas are sourced.

Conditions have been developed in the past to allow importations from Chile and
Argentina. However, importations only ever occurred from Chile and the conditions were
not based on a risk analysis, but rather detailed bilateral negotiation between MAF and the
Chilean Authority. The last consignment from Chile (1992-1993) had problems when
seropositive animals to foot and mouth disease were detected in post-arrival quarantine
(false-positive test results). Australia and Canada also experienced similar problems with
foot and mouth disease seropositive animals being detected in post-arrival quarantine. In
those cases, it was thought that vaccinated animals had been inadvertently included in the
consignments. These episodes raised serious concerns regarding the ability of Chile to
provide the necessary pre-export assurances required.

Because of this history when importing from Chile, New Zealand put in place a
moratorium on the issuing of import health permits for llamas and alpacas from all of
South America.

Alpacas and Ilamas are presently imported under the following Import Health Standards
(IHSs):

Alpacas and Llamas from United States of America (July 2005)
Alpacas and Llamas from Australia (May 2006)

The measures in these IHSs are based on the MAF document "Disease Risk Analysis for
the Importation of Llamas (Lama glama) and Alpacas (Lama pacos) into New Zealand"
that was finalised in 1997 and up-dated in 1998. That risk analysis examined the risks
involved with the importation of animals from the USA, Canada and Australia. The 1997
risk analysis specifically excluded South American countries from consideration.

The 1998 risk analysis was produced using procedures and policies that have meanwhile
changed. The analysis identified potential hazards and provided a short discussion,
including some recommendations from the Terrestrial Animal Health Code. The measures
that were presented were based on other animal species, not specifically camelids. For the
identified agents of concern, no risk assessment step was undertaken.

A new risk analysis is therefore required because of the changes in the risk analyses
process, technical advances over the last 12 years and the increased number of countries
requiring assessment.

Note that an importing country is entitled to expect validity in the veterinary certification
of export. However, it must be made clear that an evaluation of an exporting country’s
standards and performance is not made in this risk analysis. MAF may conduct an
evaluation of veterinary services when drafting IHSs developed from this import risk
analysis, particularly for countries with which there is no existing trade.
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2.  Scope

This qualitative risk analysis examines the risks involved with the importation of llamas
(Lama glama) and alpacas (Vicugna pacos). Llamas and alpacas are hereafter referred to as
“camelids”.

This risk analysis is restricted to camelids imported from Australia, Canada, the United
States of America (USA), Central and South America and the European Union (EU)*.
Hereafter these countries are referred to as “relevant countries”.

3. Commodity Definitions

The Family Camelidae contains three genera: Camelus, Lama and Vicugna.

Guanacos (Lama guanicoe) are a wild species and are not traded. The genus Vicugna
includes the species V. vicuna which is a wild ancestor of the alpaca and an endangered
species that will not be traded.

The dromedary (one-humped) and bacterian (two-humped) camel belong to the Camelus
genus and are not part of the commodity definition.

Llamas (Lama glama) and alpacas (Vicugna pacos) (domesticated species) that have been
certified on the day of shipment to be showing no clinical signs of infectious or parasitic
disease are the commaodity to be traded.

4.  Risk Analysis Methodology

The methodology used in this risk analysis follows the 2006 MAF Biosecurity New
Zealand Risk Analysis Procedures- Version 1. These procedures combine the guidelines in
the Terrestrial Animal Health Code 2009 (hereafter referred to as the Code) of the World
Organisation for Animal Health (OIE) and International Plant Protection Convention
guidelines. The procedures provide a framework which adheres to the requirements set out
under the World Trade Organization’s Agreement on the Application of Sanitary and
Phytosanitary (SPS) measures, 1995 and of the Biosecurity Act, 1993.

The process followed is shown in Figure 1 (overleaf).

A The EU presently includes Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom.
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HAZARD IDENTIFICATION

List of organisms and RISK ASSESSMENT
diseases of concern
Entry Assessment
Likelihood of potential negligible
S hazard entering New
Is the organism likely
/" o be associated with Zealand on the pathway
h hway?
i i non-negligible
no
yes
Exposure/Establishment Risk Estimation
) Assessment negligible, ' Not considered to
lsr:";z:trig:mzﬁ no Likelihood of exposure and be a hazard in this
p establishment in NZ risk analysis
Zealand?
l!"es lnun-negligible
Is there a control Potential Consequence A .
. yes o | ] Likely impacts on the negligible
ﬁ;o\frza::;iég ':?:: ;1;1;;: economy, environment and
: & - human health in NZ
no es
l y inon-negligible
Are there
different strains Risk Estimation
overseas? Organism/disease is
considered to be a hazard
no in this risk analysis
Would the organism
on the pathway yes
increase the existing
exposure in NZ? RISK MANAGEMENT OPTIONS
no
: What options are
Could the organism L——» available to manage
bring a pathogen/ yes the risks?
disease not present
in New Zealand? l
\ 4
no
Not considered to What is the effect of
be a hazard in each measure on
this risk analysis the level of risk?
Figure 1. The risk analysis process.
41. Preliminary Hazard List (Organisms of Potential Concern)

From consulting authoritative texts and electronic data-bases an extensive list of organisms
known to infect or infest camelids has been collated. From all the potential organisms of
concern listed, preliminary hazards are identified by applying specific criteria to each
organism to eliminate those that clearly do not constitute any risk. The remaining
organisms are collated into a preliminary hazard list. The organisms in this list are
subjected to hazard identification.

4.2. Hazard Identification

Each organism in the preliminary hazard list is subjected to a hazard identification step.
This includes formal identification of the organism, whether it is an OIE listed disease, its
New Zealand status, and a discussion on the relevant aspects of the epidemiology and
characteristics of the organism. The hazard identification section is concluded by an
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assessment of whether the organism is a potential hazard or not. All potential hazards are
subjected to risk assessment.

4.3. Risk Assessment
Risk assessment consists of:

a) Entry assessment: The likelihood of a potential hazard (pathogenic organism) being
imported with the camelids.

b) Exposure assessment: Describes the biological pathway(s) necessary for exposure of
susceptible animals or humans in New Zealand to the potential hazard. Further, a
qualitative estimation of the probability of the exposure occurring is made.

c) Consequence assessment: Describes the likely potential consequences of entry,
exposure and establishment or spread of an imported potential hazard.

d) Risk estimation: An estimation of the risk posed by the potential hazard associated with
importing camelids. This is based on the entry, exposure and consequence assessments.
If the risk estimate is non-negligible, then the potential hazard is classified as a hazard
and risk management measures may be justified to reduce the level of risk to an
acceptable level.

Not all of the above steps may be necessary in all risk assessments. The OIE methodology
makes it clear that if the likelihood of entry is negligible for a certain potential hazard, then
the risk estimate is automatically negligible and the remaining steps of the risk assessment
need not be carried out. The same situation arises when the likelihood of entry is non-
negligible but the exposure assessment concludes that the likelihood of susceptible species
being exposed is negligible, or when both entry and exposure are non-negligible but the
consequences of introduction are assessed to be negligible.

4.4, Risk Management

For each organism classified as a hazard, a risk management step is carried out, which
identifies the options available for managing the risk. Where the Code lists
recommendations for the management of a hazard, these are described alongside options of
similar, lesser or greater stringency where available. In addition to the options presented,
unrestricted entry or prohibition may also be considered for all hazards. Recommendations
for the appropriate sanitary measures to achieve the effective management of risks are not
made in this document. These will be determined when an IHS is drafted.

As obliged under Article 3.1 of the WTO’s SPS Agreement the measures adopted in IHSs
will be based on international standards, guidelines and recommendations where they exist,
except as otherwise provided for under Article 3.3 (where measures providing a higher
level of protection than international standards can be applied if there is scientific
justification, or if there is a level of protection that the member country considers is more
appropriate following a risk assessment).

45, Risk Communication

MAFBNZ publishes draft import risk analyses for a six-week period of public consultation
to verify the scientific basis of the risk assessment and to seek stakeholder comment on the
risk management options presented. Stakeholders are also invited to present alternative risk
management options that they consider necessary or preferable.

6 e Import risk analysis: Llamas and alpacas from specified countries MAF Biosecurity New Zealand



Following public consultation on the draft risk analysis, MAFBNZ produces a a review of
submissions and determines whether any changes need to be made to the draft risk analysis
as a result of public consultation, in order to make it a final risk analysis.

Following this process of consultation and review, the Imports Standards team of
MAFBNZ decides on the appropriate combination of sanitary measures to ensure the
effective management of identified risks. These are then presented in a draft IHS which is
released for a six-week period of stakeholder consultation. Stakeholder submissions in
relation to the draft IHS are reviewed before a final IHS is issued.

5. Organisms of Potential Concern and the Preliminary
Hazard List

The first step in the risk analysis is hazard identification to ensure that all organisms of
potential concern have been considered. For this risk analysis a list of organisms of
potential concern was made comprising all the diseases/disease agents of alpacas and
Ilamas located from the following sources:

e OIE (2009). Terrestrial Animal Health Code. Available at:
http://www.oie.int/eng/normes/mcode/en_sommaire.htm

e Taylor MA, Coop RL, Wall RL (2007). Veterinary Parasitology. Blackwell Publishing, Oxford. pp 874.

e Fowler M (1998). Medicine and Surgery of South American Camelids. lowa State University Press,
Ames. pp 391.

e Wernery U, Kaaden O-R (2002). Infectious Diseases in Camelids. 2™ edition, Blackwell Science,
Berlin. pp 404.

e Ministry of Agriculture and Forestry (1997). Disease Risk Analysis for the Importation of Llamas
(Lama glama) and Alpacas (Lama pacos) into New Zealand. Amendments dated 21% April 1998.

e Australian Quarantine and Inspection Service (2000). Import Risk Analysis for the Importation of
Camelids from Chile and Peru. Canberra. pp 19.

e PubMed electronic scientific journal data-base. Provides access to bibliographic information
published in journals in the US and more than 80 other countries.

e Additional diseases or disease agents. As suggested by experts employed by MAFBNZ and
interested parties that were consulted on the subject or were involved in reviewing this risk analysis.

Organisms/diseases identified as of potential concern from the above sources are listed in
Table 1 (below).

The organisms of particular interest are those that are zoonotic and those that could be
transmitted from camelids to domestic, feral or wild animals and humans.

The table indicates whether the organisms are zoonotic and whether they are known to
occur in New Zealand. In Column 7 of the table, each organism is classified as to whether
it is a preliminary hazard or not. An organism classified as a preliminary hazard meets the
following criteria:

o All disease agents that are exotic to New Zealand and present in an exporting
country or about which there is some uncertainty.
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e In addition, organisms that occur in New Zealand for which there are known sub-
species or strains or host associations that do not occur in New Zealand but do
occur in an exporting country and are potentially harmful.

e Organisms that occur in New Zealand and an exporting country and for which an
eradication programme administered by a Pest Management Strategy under the
Biosecurity Act is in place. However, measures taken to prevent entry of the
organism must not be more stringent than the measures adopted in the control

programme for the eradication of the disease.
e Diseases that are of concern to human health.

Disease agents are not preliminary hazards if:

e After exhaustive searching no evidence is found that they are able to infect

camelids or that they act as potential carriers of the pathogen concerned.

e The disease agent is known to occur in New Zealand and does not meet the criteria
defined above for classification as a preliminary hazard.

Table 1. Organisms of potential concern

Disease agent OIE Zoonotic  Disease or Presentin Presentin Preliminary
Listed potential NZ any relevant  hazard
carrier country
Viruses
Adenovirus No No Yes Yes (MAF 1997)  Y€S No
(AQIS 2000)
African horse sickness
virus Yes No Yes (OIE 2009b) No No (OIE 2000b)  Yes+
- Yes (OIE 2009c; No Yes Yes
Bluetongue virus Yes No OIE 20092) (OIE 2009b)
; ; Yes (Wernery & Yes (Wemery &
Borna disease virus No No Kaaden 2002b) No Kaaden 2002b) Yes
U : Yes (Puntel1997; ; Exotic strains
Bovine viral diarrhoea virus ~ Yes No Puntel et al 2002) Some strains (Potgieter 2004) Yes
Exotic strains
Bovine herpesvirus type 1~ No No Yes (Thedod & gome girains  (Babuik etal Yes
Johnson 1989) 2004)
Camelpox virus No No Yes (OIE 2009a) No No (0IE2009b)  No
Contagious ecthyma virus No Yes Yes Yes (MAF 1997)  Yes No
rimean Con
Crimea CO. go . Yes Yes Yes (OIE 2009a) No No (OIE 2000b)  No
haemorrhagic fever virus
Ephemeral fever virus No No No (Chiu 1984) No ;(O%i)(St George N
Yes (The Center
Epizootic haemorrhagic for Food Security
d.p . g No No Yes (OIE 2009a) No and Public Health ~ Yes
ISease virus 2006; Maclachlan
& Osburn 2004)
Equine herpesvirus type 1\ o\ Yes (Thedford & L%Sz%lﬂl:gwska Yes (OIE 2000b; Yes #
(Equine rhinopneumonitis) Johnson 1989) etal 2002) Allen et al 2004)
Eastern, Western and Yes for EEEV only
' . Yes for EEEV
Venezuelan equine Yes Yes (Nolen-Watsonetal ~ NO Yes (OIE 2009b) only

encephalomyelitis viruses

2007)
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Disease agent OIE Zoonotic  Disease or Presentin Present in Preliminary
Listed potential NZ any relevant  hazard

carrier country

Foot and mouth disease Yes No Yes [Wernery & No Yes (OIE2009b) Yes

virus Kaaden 2004)
No* (Wernery &

Influenza A viruses No Yes Kaaden Yes Yes No
2002e;Fowler 1992)

Japanese encephalitis virus ~ Yes Yes No No No (OIE 2009b)  No

Parainfluenza virus Il No No Yes Yes (MAF 1997)  Yes No

Peste des petits ruminants ~ Yes No Yes (OIE 2009a) No No (0IE2009)  No

virus

Lumpy skin disease

) Yes No No No No (OIE 2009) No

virus

Louping ill virus No Yes Yes (Cranwelletal ~ NO Yes (Cranwellet  Yes
2008) al 2008)

Rabies virus Yes Yes Yes (Wemery & No Yes (OIE2009b)  Yes
Kaaden 2002h)

Respiratory syncytial

disease virus (bovine) No No Yes Yes (MAF 1997)  Yes No
Yes (The Center for

Rift Valley fever virus Yes Yes Food Security and No No (0IE 20095)  No
Public Health 2006)

Rinderpest virus Yes No Yes (OIE 2009a) No No (0IE 20095)  No
Rotavirus and Coronavirus ~ No No Yes (Parenoetal  Y€S(MAF1997)  Yes No
2001)

Enzootic bovine leukosis No (Wernery &

virus Yes No Kaaden 2002) Yes Yes No

Vesicular stomatitis virus Yes Yes :((es (Wermnery & No Yes (OIE 2009b)  Yes

aaden 2002m)
West Nile virus Yes Yes zoeoi)(K“tZ'er eta N Yes (OIE 2009b) Yes
BACTERIA, RICKETTSIA AND SPIROCHAETES
. . Yes (Wemery & .

Bacillus anthracis Yes Yes Kaaden 2002) No (GilJ1992)  Yes (OIE2009b) Yes

Actinomyces lamae No No Yes (MAF 1997)  Yes (MAF 1997) ;(()%%)(AQ'S No
Yes (Wernery & No (Mackereth G Yes

Brucella spp. Yes Yes Kaaden 20020) 200) Yes (OIE 2009b)

: . Yes (Janmaatetal N (Corkill & Yes (Thomas
Burkholderia pseudomallei ~ No Yes 200) Comere 1987) 1981) Yes
Clostridium tetani No No Yes Yes Yes No
Escherichia coli No Yes Yes Yes Yes No
Chlamydia spp. No Yes Yes (Fowler 1992) ~ Some Some Yes
Clostridium botulinum No No Yes Yes Yes No
Clostridium perfringens No No Yes Yes (VAF 1997)  Yes No
Clostridium septicum No No Yes Yes (MAF 1997)  Yes No

. . Yes (Wernery & No (Worthington
Coxiella burnetii No Yes Kaaden 2002K) 2001) Yes Yes
Fusobacterium No Yes Yes Yes (MAF 1997)  Yes No

MAF Biosecurity New Zealand
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Disease agent OIE Zoonotic  Disease or Present in Presentin Preliminary

Listed potential NZ any relevant  hazard

carrier country
necrophorum
i Yes (OIE 2009a;
Pasteurella multocida types Yes No Wernery & Kaaden No Yes (OIE2009b) Yes
6B and 6E 2002)
Mannheimia haemolytica No No ZO%%)(DW” otal Yes Yes No
. ' Yes W F
Leptospira spp. (exotic) Yes  Yes KaeasdeneZFSS%;& (mwfﬁtrg;’ ?gsgg) Yes (OIE2009b)  Yes
Listeria monocytogenes No Yes Yes Yes (MAF 1997)  Yes No
Anaplasma (Ehrlichia) Vesw 2 Yes
; ernery
phagocytophilum Yes No Kaaden 2002K) No (ZGOBzéte)szczuk etal  Yes
Mycobacterium avium. Yes No Yes Yes (MAF 1997)  Yes No
subsp. paratuberculosis
. . Yes (Wernery & -
Mycobacterium bovis Yes Yes Kaaden 2002) Yes Yes (OIE2009b) Yes
Corynebacterium Yes (W & Yes (Radostit Yes (Radostit
H ernery adostits aaostits
pseudotuberculosis No No Kaaden 20021) et al 2007) et al 2007) No
sheep/goat strain
Mycoplasma capricolum
subsp. capripneumoniae No (OIE 2009 No (OIE 2009
(biotype F-38) Yes No ( a) ( ) No (0IE2009b) No
Mycoplasma v
(Eperythrozoon) No No 19%3)(Reaga" etal No Yes Yes
haemolamae
Mycoplasma'mycmdes Yes No No (OIE 2009a) No (OIE 2009b)  No (OIE 2000b)  No
subsp. mycoides SC
Nocardia asteroides No Yes Yes Yes (MAF 1997)  Yes No
Yes (Wernery &
Salmonella spp. No Yes Kaaden 20020) Some spp. Yes Yes
Rhodococcus equi No Yes Yes Yes Yes No
Streptococcus spp. No Yes Yes Yes Yes No
. . Yes (Orloski &

Yersina pestis No Yes Lathrop 2003) No (MAF2009)  Yes (CDC2009) Yes
FUNGI
Aspergillus fumigatus

No Yes Yes Yes Yes No
Trichophyton verrucosum,
T'. mentagrophytes, and No Yes Yes Yes (MAF 1997)  Yes No
Microsporum spp.
Candida albicans No Yes Yes Yes Yes No
Caccidioides immitis No Yes Yes No (MAF 1997)  Yes Yes
Rhizopus spp. No Yes Yes Yes Yes No
Dermatophilus congolensis ~ No Yes Yes Yes Yes No
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Disease agent OIE Zoonotic  Disease or Presentin Present in Preliminary
Listed potential NZ any relevant  hazard
carrier country
PROTOZOA
Eimeria alpacae, E. lamae, v
E. punoensis, E. Yes (Taylor, Coop ~ Some species es _ No
macusaniensis, E. No No & Wall 2007) (McKenna 2006) (1%15)200%' MAF
peruviana
Anabl iral No (Wemery &
naplasma centrale Kaaden 2002k;
and A. marginale Yes  No Taylor Coop & Wall ~ \° ves No
2007)
. . No (Taylor, Coop &
Babesia spp. of livestock Yes No Wall 2007, Wernery ~ No Yes No
& Kaaden 2002I)
. o Yes
Encephalitozoon cuniculi No Yes Yes (Anonymous Yes No
1980)
; ; Yes (Taylor, Coop
galrcocystls_ aucheniae and Yes & Wall 2007; More gﬁﬁ ég\g?”” 5 vYes No
. lamacenis ot al 2008)
. Yes (More et al Yes (McKenna
Toxoplasma gondii No Yes 2008) 2009) Yes No
Neospora caninum, Yes (Taylor , Coop
Cryptosporidium parvum, ~ No Yes & Wall 2007; More ZO%Z)(MCKG"”a Yes No
and Giardia intestinalis etal 2008)
. No (Taylor, Coop &
Theileria spp. No No Wall 2007) Yes Yes No
Yes (Wernery &
Trypanosoma spp. Yes Yes Kaaden 2002) No Yes Yes
INTERNAL PARASITES
Cestodes: several species
including Echinococcus Yes Yes Yes (Taylor, Coop ~ No (MAF 1997)  Yes Yes
granulosus & Wall 2007)
Nematodes: many species ~ No No Yes (Taylor, Coop  gome Yes Yes
' & Wall 2007)
Trematodes: Yes
Fasciola hepatica Yes (Taylor, Coop  Yes (McKenna Y No
Fasciola gigantica & Wall 2007) 2009) ©s Yes
Yes (Taylor, Coop  NO (McKenna
No & Wall 2007) 2009)
_ Yes
Fascioloides magna Yes (Taylor, Coop  NO (McKenna Yes
& Wall 2007) 2009) Yes
Dicrocoelium dendriticum Yes No Yes
EXTERNAL PARASITES
New World Screwworm Yes Yes Yes (Taylor, Coop  NO (McKenna Yes Yes
& Wall 2007) 2009)
Other myiasis infestations No Yes Yes
(Mattoon et al 1997;  SOMe SPp. Yes Yes

Radostits et al 2007)

MAF Biosecurity New Zealand
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Disease agent OIE Zoonotic  Disease or Present in Presentin Preliminary
Listed potential NZ any relevant  hazard
carrier country
. Yes (Taylor , Coop
Exotic tick spp. No & Wall 2007) No Yes Yes
Mites:
Sarcoptes scabiei Yes Yes No
Psoroptes ovis No Yes Yes (Taylor, Coop ~ NO Yes Yes
Chorioptes bovis & Wall 2007) Yes Yes No
Lice:
Microthoracius mazzai No Yes
M. minor Yes (Taylor, Coop g Yes
M. praelongiceps & Wall 2007) No Yes
Bovicola breviceps Yes (Paima et al Yes No
2006; Reagan et
al 1990)
Fleas:
Vermipsylla spp. Yes (Fowler 1992)  No Yes
HITCH -HICKERS
Exotic weeds and seeds No No No No Yes Yes

+ Outbreaks have occurred outside Africa in Portugal and Spain (OIE 2009b).
* EXxotic species or serotype/strains occur in humans and other animals overseas that are not known to be
present here. Only a serological response detected, but no disease in camelids.
** An official control programme (National Pest Management Strategy) exists for cattle and deer.

# EHV-1 is a common endemic infection of horses. However, there is evidence to indicate exotic strains of
greater pathogenicity occur in other countries.

5.1.1.1.

Viruses

African horse sickness virus
Bluetongue virus

Borna disease virus

Bovine viral diarrhoea virus
Bovine herpes virus type 1

Preliminary hazard list

Epizootic haemorrhagic disease
Eastern equine encephalomyelitis virus

Equine herpesvirus type 1

Foot and mouth disease virus

Louping ill virus

Rabies virus

Vesicular stomatitis virus
West Nile virus
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Bacteria, rickettsias and spirochaetes
Anaplasma phagocytophilum

Bacillus anthracis

Brucella spp.

Burkholderia pseudomallei

Chlamydia spp.

Coxiella burnetii

Leptospira spp.

Mycobacterium bovis

Pasteurella multocida types 6B and 6E
Mycoplasma haemolamae

Salmonella spp.

Yersinia pestis

Fungi
Coccidioides immitis

Protozoa
Trypanosoma spp.

Internal parasites
Echinococcus granulosus and other cestodes
Nematodes and trematodes

External parasites

Mites, lice and fleas

Ticks

Screwworm and other myiasis infestations

Hitch-hikers
Weeds and seeds

All organisms in the preliminary hazard list are subjected to hazard identification, and
those concluded to be potential hazards are subjected to risk assessment.
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b. African horse sickness virus

6.1. HAZARD IDENTIFICATION

6.1.1.  Aetiological agent

Family: Reoviridae; Genus: Orbivirus, Species: African horse sickness virus (AHSV).
There are 9 serotypes of AHSV (Mertens et al 2005).

6.1.2.  OIE list
Listed as a disease of equidae.

6.1.3. New Zealand status
Listed on the Unwanted Organisms Register as a notifiable organism.

6.1.4.  Epidemiology

African horse sickness (AHS) is an infectious but noncontagious viral disease affecting all
species of equidae. Camels and dogs can also be infected. Humans are not natural hosts
and it is not a zoonotic disease.

The virus is transmitted by midges in the genus Culicoides with C. imicola and C. bolitinos
considered to be the principal vectors (Sanchez-Vizcaino 2008).

AHS is endemic in sub-Saharan central and east Africa and sometimes spreads to southern
Africa and occasionally to northern Africa and Mediterranean countries. Outbreaks have
occurred in Europe (Spain, 1966, 1987-1990 and Portugal, 1989) (Sanchez-Vizcaino
2008). The most serious infections occur in horses and mules. Zebras often do not show
clinical signs of infection and are considered to be the natural reservoir hosts in Africa
(Coetzer & Guthrie 2004; CFSPH 2006).

Dogs may become naturally infected by consuming contaminated horse meat but play no
role in the epidemiology of the disease (Coetzer & Guthrie 2004). Reports of infection in
camels appear to be uncommon and infection is not associated with clinical disease
(CFSPH 2006). Few details are available as to the level and duration of viremia in camels
and their role, if any, in the epidemiology of AHS (Guthrie 2008). The OIE ad hoc group
on Camelidae diseases considers that camelids could potentially act as carriers of the virus
(OIE 2009).

A Culicoides surveillance programme has been operating in New Zealand since 1991
(Ryan et al 1991). To date, seroconversion to arboviruses has not been detected in sentinel
cattle and no Culicoides have been trapped (Tana & Holder 2008).

AHS has not been associated with disease in camelids or camels. It is not known if any
Camelidae develop a viraemia sufficient to infect feeding Culicoides.

Imported camelids would not be able to infect other animals in New Zealand since the
virus can only be transmitted by vectors that are not present.

MAF Biosecurity New Zealand Import risk analysis: Llamas and alpacas from specified countries @ 17



6.1.5. Hazard identification conclusion

Camelids are not known to play any role in the epidemiology of AHS. Itis a
noncontagious infection and transmission of the virus to other animals would not be
possible due to New Zealand’s freedom from Culicoides spp.

Therefore, AHSV is not considered to be a hazard in the commaodity.
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7. Bluetongue virus

7.1.  HAZARD IDENTIFICATION

7.1.1.  Aetiological agent

Family: Reoviridae; Genus: Orbivirus, Species: Bluetongue virus (BTV). There are 24
known serotypes of BTV (Mertens et al 2005).

7.1.2.  OIElist
Listed as a disease of multiple species.

7.1.3.  New Zealand status
Listed on the Unwanted Organisms Register as an exotic, notifiable organism.

7.1.4.  Epidemiology

BTV can infect many ruminant species and antibodies to the virus have been found in
camelids. It is not a zoonotic disease therefore there is no threat to public health.

Bluetongue occurs in most tropical and sub-tropical countries. The global BTV distribution
is currently between latitudes of approximately 53°N and 34°S but is known to be
expanding in the Northern hemisphere (OIE 2009).

The virus causes disease mainly in sheep, occasionally in goats and rarely in cattle and
deer (Verwoerd & Erasmus 2004). In camelids, disease associated with BTV infection is
extremely rare. Few reports of clinical signs suggestive of bluetongue disease in camelids
could be found. During the recent epizootic spread of BTV in Europe, a fatal case was
described in an alpaca in Germany (Heinrich 2007) and the death of two Ilamas in France
was attributed to BTV infection (Meyer et al 2009). An acute, fatal infection in an alpaca
has recently been reported in the USA (Ortega et al 2010). An earlier report describes a
suspected case of bluetongue affecting a llama (Fowler 1992).

BTV is transmitted by Culicoides spp. (midges) and several serological surveys have
investigated seroconversion rates in South American alpacas. Prevalances of 20 % have
been described in some reports, whereas other surveys have failed to detect any antibody.
Camelids are susceptible to infection and seroconvert, however, there is no evidence that
they act as a reservoir for the virus (Fowler 1992). The OIE ad hoc group on Camelidae
diseases considers that camelids could potentially act as carriers of BTV (OIE 2007).

A Culicoides surveillance programme has been operating in New Zealand since 1991.
Sentinel cattle are monitored for seroconversion to viruses transmitted by Culicoides spp.
(bluetongue, epizootic haemorrhagic disease, Akabane and Palyam viruses). To date,
seroconversion to arboviruses has not been detected in sentinel cattle and no Culicoides
have been trapped (Tana & Holder 2008).

Camelids are resistant to disease and unlikely to show clinical signs of infection with BTV.
Even if viraemic they would not be able to infect other animals since the virus can only be
transmitted by Culicoides vectors that are not present in New Zealand.
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Furthermore, the OIE Terrestrial Animal Health Code states that “A BTV free country or
zone in which surveillance has found no evidence that Culicoides likely to be competent
BTV vectors are present will not lose its free status through the importation of vaccinated,
seropositive or infective animals” (OIE 2009).

7.15. Hazard identification conclusion

Camelids are not thought to play any role in the epidemiology of bluetongue. BTV
transmission to other animals would not be possible due to New Zealand’s freedom from
Culicoides spp. Even if an animal were discovered to be infected or seropositive, the Code
states that New Zealand would not lose its BTV-free status.

Therefore, BTV is not considered to be a hazard in the commaodity.
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8. Borna virus

8.1.  HAZARD IDENTIFICATION

8.1.1.  Aetiological agent

Family: Bornaviridae: Genus: Bornavirus; Species; Borna disease virus (Schwemmle et al
2005).

8.1.2. OIE List
Not listed.

8.1.3.  New Zealand’s status
Listed on the Unwanted Organisms Register as an exotic, unwanted organism.

8.1.4.  Epidemiology

Classical Borna disease virus (BDV) encephalomyelitis, known as Borna disease (BD) in
horses, cattle and sheep, is restricted to endemic regions in Germany, Switzerland and
Austria (Staeheli 2000). A range of other animals from birds to primates, including cats,
dogs and possibly humans, can be infected. The definitive host for BDV has not been
identified, but rodents and birds are suspected (Greene & Berg 2006).

Antibody to BDV has been found in humans suffering from psychiatric disorders.
However, the significance of the virus in human infections and as a cause of psychiatric
disorders remains controversial (Carbone 2001).

Virus is excreted in nasal secretions, saliva and conjunctiva of infected horses and sheep.
Natural transmission is presumed to occur by direct contact with contaminated fomites,
including food, which leads to inhalation and ingestion of the agent. In recent studies,
however, all attempts to demonstrate infectivity in secretions of horses have failed
(Staeheli et al 2000). There is no clear evidence that transmission from horse to horse
occurs. Infection does not appear to spread between cats either and there are no reports of
vertical transmission occurring in any species (Staeheli et al 2000).

The virus is highly neurotropic, similar to rabies virus, and reaches the central nervous
system (CNS) by intraaxonal transport. Injecting virus into the feet of neurectomized rats
fails to lead to infection as virus is prevented from reaching the CNS (Carbone & Duchala
1987). Intravenous injection of rats also failed to establish infection, reinforcing the
exclusiveness of the neural pathway. Experimentally the disease has been transmitted from
infected rats and mice to naive rats and mice through the olfactory route (Carbone &
Duchala 1987). This lends support to the theory that rodents may be the reservoir hosts of
BDV and that the olfactory nerves carry the virus to the brain. However, overall the
transmission route(s) of BDV remain largely unknown (Kamhieh & Flower 2006).

Despite the fact that the disease has been known for more than 250 years, there is
controversy regarding diagnosis and relative significance of BDV in animals
(Staeheli et al 2000).

Borna disease was diagnosed in a group of camelids that died at two zoos in Erfurt,
Germany in the mid 1970s. In these outbreaks both llamas and alpacas were affected and

MAF Biosecurity New Zealand Import risk analysis: Llamas and alpacas from specified countries e 21



died acutely or within 3 weeks. Clinical signs did not involve neurological signs, but
anorexia and wasting was observed. Diagnosis of BD was confirmed from histological
changes seen in the hippocampus and the presence of BDV demonstrated by
immunohistochemistry (Wernery & Kaaden 2002).

More recently, genetic detection techniques are employed to demonstrate the presence of
viral RNA using a RT-PCR test. However, the accuracy and reliability of the RT-PCR test
has been questioned (Staeheli et al 2000; Carbone 2001). Although viral RNA has been
demonstrated in an increasing number of countries and animal species, the occurrence of
the disease is still mainly confined to parts of Germany and surrounding countries. Since
studies using RT-PCR have not generally been confirmed by viral isolation, it is not known
whether closely related viruses occur and what role they might play in causing disease and
stimulating antibody production.

Detection in the CNS of BDV antigen by immunohistochemistry, of BDV RNA by in situ
hybridization, or both in combination with neurohistopathological alterations is considered
the most reliable method of confirming active CNS classical Borna disease (Greene &
Berg 2006). The sensitivity and specificity of serological assays varies considerably
between laboratories. A reason for this is that titres are usually very low (1:5 to 1:320) as
the immune response to viral antigens is weak and these antibodies may have been induced
by infection with an antigenetically related agent of unknown identity or exposure to some
other related immunogen (Staeheli et al 2000).

8.1.5. Hazard identification conclusion

The currently available diagnostic tests for BDV are not well suited to diagnosing intra
vitam (during life) infections in animals or humans. The epidemiology of BDV remains
unclear and several key questions, including whether it causes psychiatric disease in
humans and the extent of its distribution worldwide, are controversial.

Alpacas and llamas in German zoos have been diagnosed with BD with fatal
consequences. Therefore BDV is considered to be a potential hazard in the commodity.

8.2.  RISK ASSESSMENT

8.2.1.  Entry assessment

BD is a rare disease primarily affecting horses and sheep in recognised endemic regions of
Europe (Kolodziejek et al 2005). It appears that reported disease in alpacas and llamas is
limited to the one report from German zoos in the mid 1970s. Infection is difficult to
diagnose, with a largely unknown epidemiology and distribution. Serology remains
controversial since seropositivity does not necessarily mean the animal is carrying the
virus.

Since BDV is reported extremely rarely in alpacas and llamas, and death results quickly if
affected, it is unlikely they are reservoir hosts. It is more likely that they are incidental
hosts and are unlikely to be important in the epidemiology of BD.

The likelihood of importing an infected alpaca or llama is remote therefore the likelihood
of entry is assessed to be negligible.
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8.2.2.  Risk estimation

Since entry is assessed to be negligible, the risk of importing llamas or alpacas infected
with BDV is estimated to be negligible. BDV is therefore not classified as a hazard in the
commodity.
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9. Bovine viral diarrhoea virus

9.1. HAZARD IDENTIFICATION

9.1.1.  Aetiological agent

Family: Flaviviridae; Genus: Pestivirus, Species: Bovine viral diarrhea virus (Thiel et al
2005). There are two genotypes BVDV1 and BVDV?2 (Booth et al 1995). In each genotype
both cytopathic and non-cytopathic biotypes occur.

9.1.2. OIElist
Listed. However, it is not covered by a chapter in the Code.

9.1.3. New Zealand status

Bovine viral diarrhoea virus genotype 1 (BVDV1) is endemic in New Zealand but
genotype 2 (BVDV?2) is exotic ( Vilcek et al 1998; Horner 2000).

9.14.  Epidemiology

BVDV1 has a world-wide distribution, including New Zealand and Australia (Horner
2000; Vilcek et al 1998). In New Zealand, most cattle have been exposed to BVDV1 and
the prevalence of antibodies is around 60 % (Littlejohns & Horner 1990). BVDV2 occurs
in North America (Potgieter 2004), Italy (Falcone et al 2001), the Netherlands (Barkema et
al 2001) and in the United Kingdom (David et al 1994; Barkema et al 2001; Drew et al
2002; Nettleton & Gunn 2002; Cranwell et al 2005). The only isolation of a BVDV?2 strain
in New Zealand was from a batch of foetal calf serum imported from the USA (Horner
2000). The virus was contained in the laboratory. BVDV2 has not been described in
Australia.

BVDV is normally transmitted by direct contact between infected animals and/or possibly
by aerosol transmission over short distances (Potgieter 2004). It is also transmitted in
semen, particularly from persistently infected bulls which shed virus in their semen for
years (Potgieter 2004).

In cattle, the incubation period is usually about 3-7 days (Brownlie 2005) and the animals
may remain viraemic for 4-15 days after initial infection (Potgieter 2004). Viraemia
seldom exceeds 10-14 days (Brownlie 2005). Antibodies develop 2-4 weeks after
infection. The incubation period and viraemic period of natural infections in camelids is
not known. It is assumed that they are likely to be similar to those in cattle infections.

BVDV1 infection of non-pregnant cattle usually results in a mild infection typified by
pyrexia and leukop