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CONVENTION ON INTERNATIONAL TRADE IN ENDANGERED SPECIES
OF WILD FAUNA AND FLORA
____________________

Sixty-ninth meeting of the Standing Committee
Geneva (Switzerland), 27 November – 1 December 2017
OVERVIEW OF HEALTH THREATS ASSOCIATED WITH
INTERNATIONAL COMMERCIAL TRADE IN CITES-LISTED SPECIES
This information document has been submitted by the United States of America, and prepared by the Wildlife
Conservation Society.*
The document does not reflect the official position of the United States. However, the document presents
views that may help inform the discussion.
Background
1. The focus of CITES is the protection of species from over-exploitation in international trade. The CITES
Vision, as per the CITES Strategic Vision (Resolution Conf. 16.3 (Rev. CoP17), is to “Conserve
biodiversity and contribute to its sustainable use by ensuring that no species of wild fauna or flora
becomes or remains subject to unsustainable exploitation through international trade, thereby
contributing to the significant reduction of the rate of biodiversity loss and making a significant
contribution towards achieving the relevant Aichi Biodiversity Targets.” Notably, CITES regulates and
documents the legal and illegal movement of wildlife but not the potential pathogens they may carry.
2. The international movement of wildlife and the pathogens they carry has resulted in health threats to
native species, domestic animals, and humans1. To date, scientists have provided descriptive
assessments of health threats associated with the global trade along with more quantitative national and
regional assessments2–16. A recent global characterization of the live animal trade using CITES data
concludes agencies should consider stricter surveillance on importation of these high-risk reservoir hosts
and on imports from high-risk trade routes17. Although the text of the CITES treaty, and CITES
regulations, deal only with the potential harm to the conservation status of the species being traded, it is
important for governments authorizing exports or imports to take into consideration any potential threats
to other wildlife species, livestock/domestic animals, or people. This document provides the first global
overview of trade-associated health threats for consideration by the CITES Parties, and makes
recommendations for further discussion and action. This document discusses trade-associated disease
threats (to people, wildlife, and livestock) from commercial trade in live animals, as well as disease
threats from commercial trade in parts and products, including meat, trophies, other parts, etc.
3. CITES has dealt with invasive alien species, but not the disease issue itself. The Parties adopted
Resolution Conf. 13.10 (Rev. CoP14), which recommends that Parties consider the problems of invasive
species when developing national legislation and regulations that deal with the trade in live animals or
plants, and consult with the CITES Management Authority of a proposed country of import, when
possible and when applicable, when considering exports of potentially invasive species, to determine
whether there are domestic measures regulating such imports. We recommend that the Standing
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Committee and Parties review the broader issue of trade-associated health threats to humans, livestock,
and wildlife, and take action accordingly (see “Recommendations” section).
4. This paper gives examples both from the legal and illegal trade in wild animals and their parts and
products. While we assume that there are greater threats from illegal trade, due to lack of regulatory
oversight, quarantine, and other controls, we believe that more research is needed to assess this issue,
particularly as relates to international trade for primarily commercial purposes.
Wildlife Health Threats
5. There are tangible examples of trade-associated health threats impacting wildlife in destination and reexporting countries. In 2014, genetic analyses revealed that avian prey-breeding facilities in the United
Arab Emirates likely acquired a highly pathogenic avian influenza H5N1 virus from falcons (Falco spp.)
and houbara bustards (Chlamydotis undulata macqueenii) that traveled through Central Asia18. While the
outbreak spread to domestic poultry sectors, the cultural practice of housing falcons in private homes
created a significant human health threat19. In another example, a fungal pathogen commonly referred to
as Bsal (Batrachochytrium salamandrivorans) has likely caused a 96% population decline of Salamandra
in the Netherlands and caused outbreaks across Europe2. Bsal likely originated in East Asia and entered
Europe via the pet trade2. Often native species (wild or domestic) lack any immunity to a newly
introduced pathogen, resulting in significant population loss as well as economic or conservation
concerns.
Domestic animal health threats
6. Domestic animal health has been impacted by trade-associated health threats with implications for food
security and the global economy. Examples include both domestic and international animal movements
to exemplify the type of risks to consider. In 1977, rabies-infected raccoons (Procyon lotor) were brought
to West Virginia to repopulate hunting grounds and this triggered a unprecedented rabies spread across
the US,20,21 which by 2014 had infected dogs, cats, cattle, horses, mules, sheep, goats, and a llama 22. In
1987, African Horse Sickness virus spread to Spain, Portugal and Morocco and caused over 1000
equine deaths due to the importation of sub-clinically infected zebras from Namibia to a safari park in
Spain23. In 2000, a shipment of leopard tortoises (Geochelone pardalis) imported to Florida from Zambia
were found to have Amblyomma sparsum ticks carrying Ehrlichia ruminantium, a bacteria responsible for
heartwater disease in ruminants24. In Africa, where heartwater is endemic, 60-80% mortality rates in
cattle and sheep are common25. In 2007, an avian-origin influenza virus (H3N8) was transmitted in its
entirety to dogs, which then spread from dog-to-dog in South Korea26. The index canine case was a dog
that was housed at a live-animal market in Kyunggi province that sold birds (some from international
trade), rabbits, cats, and dogs26.
Human health threats
7. Wildlife trade has also facilitated the movement of pathogens affecting human health. Three-quarters of
human emerging pathogen species originated from animals27. The majority (72%) of emerging zoonotic
infectious diseases originated in wildlife, and the role of wildlife in disease emergence has been
increasing with time28. Wildlife trade has inarguably played a major role29,30.
8. Some examples to illustrate the risk, including both within country and through international animal or
animal product contact or movements, include the following: In 2003, 72 human cases of monkeypox
occurred in the USA after pet prairie dogs (Cynomys spp.) were infected after being co-housed in an
exotic animal distribution center with imported Gambian pouched rats (Cricetomys gambianus) 31–34.
Studies have estimated pet primates and non-human primate bushmeat in Africa to have between 5 and
40% seroprevalence with Simian immunodeficiency virus and Simian T- lymphotropic viruses (STLV),
close relatives of the virus that causes AIDS 35–37. Furthermore, bushmeat hunters are found to be
infected with known and new human T-lymphotropic viruses and STLVs38,39 indicating these viruses can
jump to humans with unknown consequences, and the illegal trade in bushmeat results in potential
global risks from this source. Further, epidemiological investigations of Ebola outbreaks show they are
often associated with bushmeat contact with chimpanzees, gorillas, duikers, monkeys, and fruit bats 40.
Scientists have studied Severe Acute Respiratory Syndrome (SARS), which emerged in 2003 in China
infecting over 8,000 people and causing 774 human deaths in 37 different countries41. The trade in
horseshoe bats (Rhinolophus spp.) is likely to have brought virus-shedding animals into contact with the
Himalayan masked palm civet (Paguma larvata), another wildlife reservoir, and eventually humans 42–44.
A unique study of the religious bird trade in Phnom Penh, Cambodia found influenza A virus (10%
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prevalence) as well as two species of bacteria known to cause human pneumonia (1-4% prevalence) in
a market that deals in more than half a million birds each year45. Another study found ten human
pathogens in aquaria containing common goldfish (Carassius auratus) and Chinese algae eaters
(Gyrinocheilus aymonieri) from seven pet stores in the US state of Rhode Island46. Studies have also
detected multi-drug resistant bacteria in confiscated birds in Brazil that are typically sent to wildlife
rehabilitation facilities, posing direct threats to humans and native wildlife 47.

Beyond trade in live animals
9. The issue reaches beyond the discussion of the live animal trade described above and carries with it
large negative economic consequences. Beyond trade in live animals, there are considerable health
risks associated with trade in wildlife products. Illegal importation of meat also poses significant risks3,4;
bushmeat smuggled into international airports was found to carry viable zoonotic bacteria and viruses
and smoked fish were carrying known carcinogens5,6. On the economic side wildlife trade-associated
disease outbreaks have cost hundreds of billions of dollars (USD) globally48. Analysts estimated SARS
alone cost China’s economy US$25 billion and cost US$54 billion to the global economy49,50. Further
work to internalize market externalities of health costs of wildlife trade would greatly benefit stakeholders
and decision-makers to take into account wider costs of trading 51.
Risk assessment efforts
10. Work has begun to help characterize the wildlife trade-associated health risks. Globally, live mammals,
particularly artiodactyls, primates, bats, and rodents in the trade could be hosts for 77% of known wildlife
pathogens17. In an analysis of US imports, canines and felines, rodents, equines, primates and hares
were hosts capable of harboring the most zoonotic pathogens 7. Experimental studies are underway to
make more robust estimates of the total number of known and unknown pathogens that mammalian
hosts harbor52,53 and to determine which traded animals will pose greatest risks for host switching of
pathogens54. Studies are also beginning to look at the most likely geographical points of entry in models
of bat-borne viruses8.
11. More general wildlife trade characterizations are also being done. Over a fourteen year period (20002013) the US imported 11 billion individual wild animals, and US imports were predominantly for
commercial purposes (e.g. pet and aquatic trade), sourced from the wild, originating in Southeast Asia,
and consisting of fish and coral9,10. US rodent imports have been also found to be increasing in size over
time, but imports are mainly sourced from European large-scale captive breeding facilities since the
monkeypox outbreak11. However, half of (illegal) bushmeat imports into the US were derived from
rodents arriving from Africa12. Furthermore, there may be a tendency to decrease the risk associated
with importation of captive bred animals; however, a study found at least 80% of the green pythons
(Morelia viridis) exported from Indonesia annually are illegally wild-caught55.
12. It is clear that we have only begun the process of mixing and spreading once-localized pathogens
around the globe. We have not reached a saturation point yet for the rate of alien species invasions, a
model for pathogen spread by the wildlife trade56. There are an estimated 320,000 mammalian viruses,
at least, awaiting discovery, and the cost to discover these would be approximately $6.3 billion 52.
Socioeconomic variables such as the nearest distance to airports, seaports and human population
density were found to be important predictors of global invasive alien species 57. Furthermore, human
population within a species range was associated with the number of zoonotic species in that species 53.
With the rate of current and future projections of globalization, it is clear that there is an urgent need to
limit further global mixing and spread of pathogens.
Considerations for action
13. An integrated, comprehensive One Health approach, with the inclusion of all public, domestic, and
wildlife health sectors as stakeholders will be needed if countries are serious about protecting human,
capital, and environmental resources58.
14. More effective management strategies (such as the quarantine, disease screening, morbidity and
mortality investigations conducted by zoos and aquariums) may help address some of these tradeassociated health risks in the movement of live animals. Similarly, wildlife samples imported for scientific
or conservation purposes are handled with strict biosecurity protocols to minimize disease risk, and
these biosecurity protocols are not conducted for other legal or illegally trafficked wildlife product
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commercial imports. At the source, proof of provenance (e.g., examination of reptilian eggs55) is needed
to verify the source and ensure animals are not being laundered illegally. Local educational outreach at
the sources may also be of benefit; a study on risk-perception for bushmeat hunters found only 24-55%
were aware of zoonotic disease transmission risks, and only 26% took protective measures 13,60. The
transport sector was found to be one of the weakest links in combatting the trafficking of wildlife 61;
improvements in customs data reporting and detailed infection control and management procedures
have been suggested as a way to raise awareness of the transport industry of these issues 54,61. Stress
reduction of animals during shipment and in quarantine would be beneficial in decreasing the likelihood
of emergence of latent infections59.
15. Improvements to CITES records would also be of great benefit. CITES coverage of traded animals and
countries is not all-inclusive and improvements to the World Customs Organization reporting system
codes have been suggested61. For species on the CITES Appendices, records are still incomplete; for
example, no data are provided on live seizures by 70% of CITES Parties 62. Furthermore, expanding
CITES reporting in certain areas, such as including details on the disposal of confiscated live animals,
would be helpful62. Even with great improvements in CITES reporting, there is much we still do not know.
The illegal trade is very challenging to study and monitor. Therefore, multifaceted methods of tracking
the illegal wildlife are also needed to stay abreast of changes. Tools such as the HealthMap wildlife trade
database, which uses unofficial online data sources to collect information on international wildlife trade,
need to be used to augment traditional approaches63.
16. Major trade network hubs and markets provide efficient control opportunities to decrease the risks for
disease48,64. However, management strategies are in need of further geographical and taxonomic
refinement of commodity chain analysis to know what to look for; a recent analysis of African strawcolored fruit bat (Eidolon helvum) bushmeat trade was found to have substantial differences to the nonhuman primate bushmeat trade in Ghana in terms of its scale and the marketplaces used to reach the
consumers of the product65. Airport surveillance would also benefit from better strategies on when and
how to conduct inspections; for example, an “enhanced” airport surveillance plan was found to detect
four times as much smuggled bushmeat as routine efforts 12. One study found that the effectiveness of
inspections was limited by the organizational structures of multi-agency inspectors (i.e., customs,
veterinary services) and that better integration would be useful66.
17. Rapid information systems linking existing health stakeholders need to be established67–70. These
include agriculture, livestock development, and environmental ministries, quarantine facilities, veterinary
laboratories, Armed Forces Health Surveillance Center zoonotic disease surveillance programs, and the
U.S. Agency for International Development’s Emerging Pandemic Threats Program (PREDICT,
PREVENT, IDENTIFY, and RESPOND)67–70. This is especially true in parts of Africa, Asia, and South
America where there is the greatest shortfall between proactive response capacity (i.e., border controls,
early-warning systems, research and collaboration) and the threat of emerging invasive species, a proxy
for pathogen invasions71.
18. More simulations and modelling work combining trade and pathogen-specific data to provide predictions
of the risk of entry of particular pathogens to particular areas within a region are also needed and
useful8,14. This can be combined with network methods to determine the best placement of resources 64.
However, to do so in a robust fashion, there is a great need for more detailed pathogen (e.g., likelihood
of pathogen release, geographical distribution, ability to maintain infections that could persist in the
population or be transmitted to other species), wildlife reservoir host (e.g., host ecology, geographical
distribution, phylogenetic host relatedness) and wildlife trade pathway data8,30,72,73. Models will also need
to incorporate the likelihood of transmission to native wildlife, domestic animals, and humans, the
severity of the disease (consequences)15,74, and climate, land use, habitat characteristics, and
socioeconomic activities for further refinement of risks57.
19. Policies will need to be amended quickly to address health threats. For example, in the US recently, 201
live salamander species importations were suspended due to the threat of the Bsal fungus 16.
Enhancements in risk prioritization, building upon the global surveillance work, will hopefully lead to more
sophisticated response capacity and quicker policy recommendations 15,70.
Recommendations
20. It is recommended that the Standing Committee (possibly at SC70) and/or the Conference of the Parties
(possibly at CoP18) discuss this issue in detail and consider specific recommendations to the Parties,
including elements of the “Considerations for Action”, above. An intersessional working group could help
progress the issue, in advance of CoP18.
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21. Many of the issues discussed herein are of relevance at the national level, and Parties may wish to
consider the disease transmission risks and take relevant actions when issuing permits for exports, reexports, or imports, including consulting broadly with their health ministries, veterinarians, and other
experts, to minimize the risk of disease transmission through international trade in CITES-listed species.
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