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I. Introduction
Live amphibians (frogs, toads, salamanders, newts, caecilians, etc.) are regularly imported into the EU. This includes wild- 
caught specimens as well as animals bred in captivity by zoos, private owners and breeding facilities. 

In addition to compliance with animal welfare and species protection regulations and ensuring sustainable sourcing of  
animals, it is of great importance that imports are carried out in accordance with high veterinary standards in order to prevent 
the introduction of hazardous pathogens, especially to amphibians in the wild, but also for captive amphibian populations. 
These standards are also crucial to protect other animal groups and humans. 

The import of salamanders is governed by the EU Implementing Decision (EU) 2018/320 of the European Commission of  
February 28, 2018, which is intended to prevent the introduction of Batrachochytrium salamandrivorans (Bsal). It will initially 
apply until April 2021. Although this set of regulations is generally effective, in practice it has raised a number of problems  
that should be resolved. 

In this position paper, we propose adopting regulations that cover the import of all living amphibians (not just salamanders) 
into the EU, in order to minimize risk of pathogen introductions. It is crucial, however, to design these regulations in such a 
way that the importation of these animals for science, zoos, conservation projects and private keeping by specialists remains 
possible. The required measures are easy to implement and are supported by a broad alliance of experts. General import or 
transport bans for amphibians would be extremely counterproductive, both for the protection of species and for further  
research into amphibian extinction, and should be avoided.
 

II. Current situation
1) Hazards to human health
Especially since the SARS-CoV-2 pandemic, public attention has focused on so-called zoonoses, pathogens that can be  
transmitted from animals to humans. Viral zoonoses caused by amphibians in captivity are unlikely, and no viruses with  
“pandemic potential” have been identified in amphibians. However, bacteria, parasites or fungi that are pathogenic to  
humans can be transmitted from amphibians to humans. Of importance are or could be:
a) The use of amphibians in traditional healing methods.
b) Consumption of amphibians: Frog legs are consumed in Europe, are sometimes traded in large quantities,  
and often come directly from wild stocks in Southeast Asia.
c) Amphibians in captivity: In rare cases the transmission of pathogens is possible if animals are handled improperly  
or kept in unsanitary conditions. For this reason, standard principles of veterinary hygiene should always be observed when 
handling and keeping amphibians.
 
Overall, if basic hygienic standards are followed, there is very low risk of human infections from amphibians compared  
to other animals.
 

2) Animal Health Hazards
Amphibians can and do transmit pathogens to other amphibians and other groups of animals. For example, viruses of the 
genus Ranavirus can be transmitted from amphibians to fish and reptiles and vice versa. Even more critical are the two chytrid 
fungi Batrachochytrium dendrobatidis (Bd) and Batrachochytrium salamandrivorans (Bsal). These extremely dangerous patho-
gens can spark epidemics in wild amphibian populations as well as in animals in captivity. Frogs and salamanders can transmit 
both pathogens. The Bd pathogen has been known for decades and is widespread in domestic amphibian populations in EU 
countries. A particular danger comes from the emergence of genetic variants, which has led to various lines of different  
virulence unevenly distributed around the world.

The improper import of live amphibians can play an important role in the introduction of such amphibian pathogens, both on 
farms and in the wild. The import of animals with possibly different or new strains can lead to the emergence of new variants 
with potentially increased virulence (e.g. through hybridization) or to the spread of strains that have so far been rare in a given 
region.

Bsal was discovered and described just a few years ago. Current evidence suggests that the fungus was probably introduced 
into Europe from East Asia, possibly via amphibians imported for the zoo trade. Until recently, incidence of Bsal in the EU was 
limited to the Ruhr area and the tri-national border region between Germany, Belgium and the Netherlands, but it continues to 
extend its reach. A case has been confirmed in the Barcelona region (Spain), and in 2020 Bsal was detected for the first time 
in northern Bavaria and in Allgäu. Transmission can be direct from animal to animal or via vectors (water, and probably also soil 
and plants). The fungus and its spores can survive in the environment for significant periods of time. 

The infection with Bsal, especially in populations of the domestic fire salamander (Salamandra salamandra), is currently causing 
localized outbreaks with very high rates of disease and death. Infected populations appear to be almost completely wiped out. 
Native newts react differently to Bsal; some species do not seem to become ill (at least not seriously), but they can serve as 
reservoirs and vectors for the fungus.
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In captivity, amphibians infected with Bsal or Bd can be treated quite successfully, but if the fungi are introduced into a captive 
population (ex-situ stocks), there is a risk of substantial losses. In addition, with each introduction into ex-situ populations, the 
risk increases that animals that do not become ill themselves serve as reservoirs for the fungi.

It is therefore essential to prevent further entry into the EU of Bd and Bsal through imported amphibians, whether into 
native habitats or captive populations. The aim must be the eradication of both pathogens in captive populations.
 

3) Conservation
Amphibians are one of the animal groups most threatened by the global extinction crisis. More than 40% of the amphibian 
species classified by the IUCN are considered critically endangered. The most important reason for this is the destruction of ha-
bitats. Other significant risk factors are the spread of the chytrid fungi Bd and Bsal, environmental pollution, competition from 
invasive species and climate change. The survival of some species is also threatened by collection for human consumption, for 
traditional uses, and in specific cases for the private pet market. 

For collection of wild animals, the principle of sustainable use (already implemented for species included in appendices II and 
III of CITES) should generally guide policies, along with, of course, compliance with conservation regulations at all national and 
international levels. Such an approach can also strengthen the corresponding resolutions of the Conference of the Parties (Res.
Conf 8.3, Rev. CoP13; Res.Conf. 16.6, Rev.CoP18).
 

4) Animal welfare
There are no fundamental objections to the import of live amphibians from a veterinary or biological perspective if the relevant 
regulations are complied with and adequate safety measures are taken. However, compliance with these rules must be  
monitored. 

There are also no veterinary or biological concerns about the professional and responsible keeping of amphibians in captivity. 
Information about the keeping of many species is available and can be easily implemented (for example, the guidelines of the 
German Society for Herpetology and Terrarium Studies). These can also be applied to species for which there is little experience 
in human care. 
 

II. Recommendations
1) No general import ban on live amphibians
The import of live amphibians is essential for research and for conservation programs carried out in accordance with scientific 
standards. The ongoing biodiversity crisis with an exponentially growing number of highly endangered species will increasingly 
present humans with a choice either to save the animals through conservation breeding in captivity or to let them go extinct, 
with the resulting loss of global genetic diversity. To establish conservation breeding programs such as those run by or in co-
operation with zoos, it is often necessary to import animals, since there are usually insufficient stocks in human care.
Scientific research on amphibians is required on many issues, both basic and applied, and sometimes requires the import of  
live animals. 

The private keeping of amphibians is an important hobby, which many people enjoy. It is also an essential way to gain biolo-
gical knowledge that cannot be generated by universities and zoological gardens alone. If the private husbandry is carried out 
professionally and in compliance with the relevant legal regulations, there is no reason it should be limited for animal welfare 
or conservation reasons. Keeping amphibians can also have a positive impact on environmental education and increase aware-
ness about this group of animals. The linking of professional and “amateur” science has a very fruitful tradition in Germany that 
goes back more than 150 years (e.g. in natural history associations and societies) and is currently increasingly being promoted 
and encouraged by politics and society (e.g. through Citizen Science Initiatives).  

Experience also shows that severe trade restrictions are more likely to encourage smuggling and illegal farming. Illegal imports, 
however, elude the disease prevention measures that are recommended in this position paper. The goal of achieving captive 
populations free of these dangerous amphibian pathogens depends on the cooperation of the keepers and will suffer setbacks 
if some of them move „underground.“
 

2) Registration of imported amphibians
Currently live amphibian species imported into the EU are only recorded if they fall under EU conservation regulations.  
However, this affects only a small fraction of the imported amphibian species. We believe a central registry of all imports and 
exports of living amphibians into Germany and the EU would be helpful. This would aid both epidemiological investigations 
and the assessment of conservation issues. (It could also serve as an early warning system.) We therefore propose a separate 
customs code for amphibians. In addition, certain species for which import data would be desirable can be included in Appendix 
D of the EU Species Protection Ordinance.
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3) Mandatory quarantine for imported amphibians
All live amphibians imported into the EU should be placed in quarantine upon arrival, unless evidence is provided that the 
animals have, in their country of origin, been properly quarantined, examined by a veterinarian, tested negative for Bd and Bsal, 
and subsequently kept separate from other amphibians.

It must be ensured that the requirements for the establishment of a quarantine unit and the implementation of the quarantine 
are strict but also feasible in practice, so that they do not lead to a de facto import ban.

- The quarantine should be for at least three weeks.
- Experts should create precise guidelines for implementing the quarantine and equipping the quarantine facility.  
   The most important aspects are listed in the addendum to this paper.
- A veterinarian must supervise the quarantine.
- All imported amphibians should be tested for Bd. 
- All imported amphibians should be tested for Bsal. Alternatively, a heat treatment can be carried out (see addendum).
- If the amphibians display health problems or a disease outbreak occurs during quarantine, these must be examined by a        
  veterinarian and, if necessary, treated.
- If deaths occur during quarantine, a post-mortem examination should be carried out if indicated.
- If the diagnosis is positive for Bd and / or Bsal, therapy must be carried out under veterinary supervision.  
  Successful therapy must be confirmed by repeated tests.
- The amphibians may only be released from quarantine after testing negative for Bd and Bsal.

Testing for Bd and - if no heat treatment is selected - Bsal must be carried out for all imports (if necessary in suitable  
cohorts). A pooling of several samples is possible according to current standards and should be allowed. This approach should 
be further developed for larger sample quantities - for example from all individuals kept in a common terrarium after import.
For imports of more than 62 animals, the reference values   for the sample size specified in Annex III, Paragraph 1a of the  
Commission Implementing Decision (EU) 2018/320 of February 28, 2018, can be used until newer, accepted procedures  
are introduced. 

The official veterinarian can check compliance with the quarantine requirements at any time.
This approach minimizes the risk of introductions not only of Bd and Bsal, but also of other pathogens.
After completing the quarantine and testing negative for Bd and possibly Bsal, amphibians imported into the EU  
can be traded in intra-community traffic without further restrictions in accordance with the usual provisions.
 

4) Definition of a uniform test and therapy regime
Although there is still a need for research on many questions relating to the infection process in amphibians, knowledge of  
the diagnosis and treatment of the two particularly relevant pathogens, Bd and Bsal, is already advanced. Diagnosis and  
therapy are possible. To ensure consistently high standards, a binding „best practice“ testing and therapy regime for use in  
the examination laboratories and quarantine stations should be prescribed by a committee of experts and, if necessary, 
promptly adapted to new findings.
 

5) Definition of a certification system for examination facilities
Various test procedures are currently being used by different EU laboratories for the key pathogens Bd, Bsal, and Ranavirus, 
with varying results. Appropriate control examinations should be used to identify and certify examination facilities that  
achieve reliable test results. A corresponding round robin test has already started as part of an EU project under the  
leadership of Ghent University. The aim should be a certified process so that the examinations required under points 3) and 4) 
can be carried out as simply and uniformly as possible.
 

6) Reporting and central recording of positive diagnoses
Bd, Bsal and Ranavirus are animal diseases recorded by the OIE (World Organization for Animal Health). There is an obligation  
to notify (i.e. an obligation to report positive test results) for these pathogens to the competent authority (usually the  
veterinary authorities in the respective federal state ministries entrusted with veterinary matters). From there, the reports are 
collectively transmitted to the Chief Veterinary Officer (CVO) for the OIE at the BMEL in Bonn, who then transmits the national 
data to the EU and OIE. However, this approach is currently not being observed in Germany. Compliance with these reporting 
procedures at all levels would lead to greater clarity about the number and distribution of infections involving these important 
amphibian pathogens.

In addition, we recommend that importers enter any diagnoses of relevant amphibian diseases (anonymized) in the  
international database https://amphibiandisease.org/, which is transparent and easily accessible to interested parties.  
This would provide important information on the spread of these diseases. 
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7) Establishment of an „amphibian diseases“ task force
The current risks from the import of live amphibians into the EU are quite well known and essentially consist of the introduction  
of the three amphibian pathogens Bd, Bsal and Ranavirus. They can be countered in an appropriate manner by implementing 
the recommendations outlined here. There are currently no other major risks to humans or animals from the import of live 
amphibians.

However, both the level of knowledge and the diseases themselves can change at any time. It is very possible that new amphibian  
diseases will emerge. In order to be able to identify new pathogens promptly and then be able to react to them as quickly as 
possible, we recommend appointing a task force of experts who, in the event of a newly emerging amphibian disease can  
provide quick and targeted recommendations for disease control. 

In order to meet this goal, the pet trade should also be integrated into an early warning network. In addition to the examinations  
during the mandatory quarantine for imports into the EU, other samples from amphibians in the pet trade could also be  
regularly examined for various pathogens in order to identify any new potential problems at an early stage.
 

8) Promote research on amphibian diseases
Despite considerable successes, many questions remain about the infection process, diagnosis and treatment of the amphibian 
pathogens Bd, Bsal and Ranavirus. We therefore call for further research on the testing and therapy measures recommended 
here (e.g. high-temperature quarantine for salamanders) as well as research into new methods. In order to facilitate the testing 
of imported amphibians, approaches for pooling samples from larger numbers of individuals should also be further developed 
and validated. 

Research on other pathogens should also be intensified in order to be able to better protect the amphibian populations both in 
the wild and in human care. We therefore urgently recommend significant financial support for relevant research projects.
 
 
9) Education and activation of private owners
Compliance with hygienic standards is important when dealing with amphibians, their terrariums and the disposal of materials 
from them (water, substrate, furnishings). The owner associations should do more educational work on this set of issues.  
 
In addition, they should motivate private owners to have their stocks tested regularly even if the animals are not suffering  
from any recognizable disease.
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Addendum to the recommendations for the import of live  
amphibians into the EU, with special consideration of veterinary  
and epidemiological aspects

Key points for the quarantine of live amphibians imported into the EU

The primary goal of quarantine of living amphibians imported into the EU should be to minimize the risk of the introduction of 
epidemic amphibian diseases, especially the chytrid fungi Bd and Bsal. At the same time, importation should remain possible. 
The requirements for quarantine and the operation of a quarantine facility should therefore be practical and feasible so that 
zoological gardens, other zoological institutions and traders are able to operate such facilities and carry out the quarantine.

The importer is responsible for setting up a quarantine facility and operating it in accordance with the requirements.

The veterinarian responsible for quarantine oversight can inspect the conditions of the quarantine facility and its operation  
at any time.

Heat treatment requirements: 

As an alternative to testing for Bsal, a heat treatment can also be carried out.  
This is only suitable for heat-tolerant amphibian species. 

During the heat treatment, the animals must be kept at a consistent temperature of at least 25 ° C for 14 days.  
According to current knowledge, this regime safely kills Bsal pathogens.

Requirements for the quarantine facility: 

• The quarantine must be spatially and hygienically separated from other animals, other animal accommodations,  
    and the environment. 

• A disinfection mat must be placed in the entry to the quarantine space.

• The room should contain minimal furnishings and should be easy to clean and disinfect.

• All terrariums must be easy to clean and disinfect (glass or plastic terrariums, no built-in back walls, etc.).

• The terrariums should contain only the minimum equipment required for the respective species  
    (i.e. substrate only if it is necessary for the species; hiding and climbing possibilities only if required, etc.).

• Separate equipment must be used for each terrarium.

• Nitrile gloves must be worn when working in the quarantine area; after working in a terrarium,  
    the gloves must be changed before working in another terrarium.

• Sufficiently qualified personnel must be on hand.

• All water and material that leaves the quarantine area must be treated by heating or chemical (e.g. Virkon S) disinfection     
    protocols (e.g. no untreated water in the sewer system), until a negative result for Bd / Bsal has been confirmed.

• An entry/exit record book is to be kept which shows the duration of the quarantine for each animal or each cohort and in     
    which the sampling for veterinary tests and their findings as well as any further treatments are documented. 
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