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ABSTRACT

Introduction. Caprine arthritis-encephalitis (CAE) is a chronic viral disease of goats caused by a lentivirus from the Retroviridae family (small ruminant lentivirus
group, SRLV). Infection typically involves prolonged asymptomatic carriage, progressing to debilitating lesions in the joints, central nervous system, lungs, and
mammary gland. Transmission occurs primarily via colostrum, milk, and direct contact, including fomites and co-mingling with infected animals. Diagnosis relies
on serological and molecular methods.

Objective. To summarize international methodological approaches for the prevention of CAE.

Materials and methods. This review was conducted based on an analysis of publications in peer-reviewed scientific journals, official international guidelines, and
reports from key organizations such as the Food and Agriculture Organization and the World Organisation for Animal Health. Literature was identified and selected
through searches in major scientific databases, including Web of Science, Scopus, PubMed, Google Scholar, Science Hub, CyberLeninka and others.

Results. Analysis of the literature indicates that the most effective outcomes in controlling CAE have been achieved in countries with mandatory national eradication
programs, which integrate comprehensive preventive, diagnostic, and administrative measures (e.g., Norway, Switzerland). In nations with voluntary participation
programs (e.g., Australia, New Zealand, Canada, Italy, France), positive results are also evident, particularly when supported by incentive mechanisms and sustained
educational outreach. Conversely, in countries lacking coordinated national programs (e.g., Turkey, Brazil, Iran, and most African nations), disease control remains
inadequate, and seroprevalence rates are consistently high.

Conclusion. The most effective outcomes in controlling CAE have been achieved in countries with mandatory national eradication programs, which integrate
comprehensive preventive, diagnostic, and administrative measures (e.g., Norway, Switzerland).
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MeToanueckue noaxoabl K npodunakTiKe 1 0340pOBNEHNI0
NONYNALMM KO3 0T apTpuTa-3HLedanuTa B 3apydexkHbIX
(TpaHax (0630p)
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PE3IOME

BBepeHue. ApTPUT-SHLEDANNUT K03 — XPOHUUECKOe BUPYCHOE 3ab0neBaHNe, BbI3bIBaeMOe NEHTUBUPYCaMn CeMelicTBa Retroviridae, OTHOCALYMMUCA K rpyn-
ne SRLV (neHTUBMpYCHbI MeNKOTo poratoro Ckota). 3abonesaxue XapakTepusyeTca AUTeNbHbIM 6eCccUMITOMHbIM BUPYCOHOCUTENLCTBOM C NOCTEAYHLIUM
MPOrpeccupyioLLuM NoparkeHuem CyCTaBoB, LLeHTPabHOI HEPBHOI CUCTEMBI, NETKUX U TKaHN MONOYHBIX Xene3. BUpyc MoXeT nepeaBaTbA ¢ MONO3MBOM
11 MOJIOKOM, I PAMOM KOHTKTe, uepe3 060pyi0BaHine 1 NI COBMECTHOM COAEPXKaHUM 340POBbIX U MHGULMPOBAHHbIX XXUBOTHBIX. [IuarHocTuka 3aboneBanms
0CHOBAHa Ha UCMONb30BAHUM UMMYHONOTUYECKUX U MOTIEKYNAPHO-61ONOrnyeckiX MeTof0B.

Llenb 0630pa. 06061LeHIe 3apy6eXxHbIX METOAMYECKIX NOAXO0AO0B K NPOdUNaKTUKe apTpUTa-dHLePanuTa Ko3.

Marepuanbi u metoppi. [py HanucaHui 0630pa ObM UCNONB30BaHbI MYBAMKALMY B peLieH3MpYeMbIX XKypHanaX, oduumanbHble 3apybexHble MeTouueckue
peKoMeHAaLIUK, a Takxe oT4eTbl lPo/s0BONbCTBEHHOI 1 CeNbCKOX03AICTBEHHOI OpraH3aLy 06beauHeHHbIX Hawwii, BceMupHoii opraHu3aLym 3paBooxpaxeHma
XUBOTHIX. 0T60p UCTOUHMKOB Npom3BoAMACA B 6a3ax ZaHHbIx Web of Science, Scopus, Google Scholar, PubMed, Science Hub, KnbeplleHutka u gp.
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Pe3ynbratbl. AHanW3 UTEPATYPHbIX MCTOYHNKOB NOKA3bIBAET, uTo Hanbonee 3pdeKTUBHbIE pe3ynbTaTbl Mo 6opbbe ¢ AaHHbIM 3ab0neBaHNeM BOCTUTHYTbI B CTpa-
Hax, re pa3paboTaHbl 0bA3aTeNnbHble rocyAapcTBeHHbIE NPOrpaMMbl, BKAKOUALLME KOMMNAEKC NPOGUNAKTUYECKUX, ANATHOCTUYECKIX 1 AfMUHUCTPATUBHBIX
mep (Hopaerus, LLiBeituapus). B cTpaHax ¢ 406poBonbHbIM yuacTiem B nporpammax 03a0ponexna (Actpanus, Hoas 3enanpus, Kanapa, Uranus, Opanuua)
MpY HANMYMIA NPAKTUKM CTUMYTUPYIOLLUMX MEXaHU3MOB M MHOOPMALIMOHHON NOAAEPXKKIN TaKxe HabNIOAAKTCA NONOXKUTENbHbIE pe3ynbTaTbl. B cTpaHax
C OTCYTCTBUEM KOOPANHMPOBaHHbIX nporpamm (Typuus, bpasunus, UpaH, 60nbLIMHCTBO adpUKaHCKUX CTPaH) YpOBEHb KOHTPOMA 3a PaCMpoCTpaHeHnem
3a60/1eBaHNA 0CTAETCA HUKUM, @ CEPONPEBANIEHTHOCTb — BbICOKOI.

3aknioueHue. HaubonbLunx ycnexos B 6opb6e ¢ AaHHbIM 3a60neBaHNeM yAanoch AOCTYb B CTPaHaX, rae pa3pabotaHbl 06A3aTenbHble rocyAapCTBEHHbIE
NpOrpamMMbl N0 KOHTPOITIO 1 UCKOPEHEHWH, BKIKYaloLLe KOMMEKC NPOGUNaKTIYeCKINX, AMAarHOCTUYECKUX M alMUHICTPaTUBHbIX Mep (Hopaerus, LiBeiiuapus).

KntoueBbie cnoBa: 0630p, apTpUT-3HLEGANUT K03, IPOdUNaKTIKa, CepOMOHUTOPUHT, NPOrPaMMBbl N0 MCKOPeHeHMIo 3aboneBaHus
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KoHdnukT uHTepecoB: ABTOpbI 3aABNAT 06 OTCYTCTBUN KOHGINKTA UHTEPECOB.
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INTRODUCTION

Caprine arthritis-encephalitis (CAE) is a persistent viral
infection caused by small ruminant lentiviruses (SRLV) with-
in the Retroviridae family. SRLVs are classified into five geno-
types (A, B, C, D, E) with further subtype divisions [1, 2, 3].

CAE pathogenesis is described in detail in several scien-
tific publications [4, 5, 6] and in dedicated chapters of var-
ious monographs [7, 8, 9]. Infection typically involves pro-
longed asymptomatic carriage, progressing to debilitating
lesions in the joints, central nervous system, lungs, and
mammary gland.

Several authors [10, 11,12, 13, 14] confirm that CAEV
transmission occurs primarily via colostrum, milk, and direct
contact, including fomites and co-mingling with infected
animals. Cases of interspecies transmission of the virus be-
tween goats and sheep have also been documented [15, 16].

Diagnosis relies on serological methods such as enzyme-
linked immunosorbent assay (ELISA) and the agar gel im-
munodiffusion (AGID), and polymerase chain reaction
(PCR) and sequencing [17, 18, 19].

The key risk factors amplifying outbreaks include retain-
ing seropositive animals without segregation or culling;
mixing infected and healthy goats in crowded housing;
communal use of kidding pens and lack of disease preven-
tive measures.

Serological studies using AGID have documented high
CAE virus (CAEV) seroprevalence exceeding 65% in dairy
goat populations of several developed countries with ad-
vanced goat industries, including Canada, France, Norway,
Switzerland, and the United States [20].

The purpose of this review is to summarize internation-
al methodological approaches for the prevention of cap-
rine arthritis-encephalitis in search of most effective ways.

EUROPE

Norway. Norway launched the Healthier Goats program
as a voluntary initiative in the early 2000s, and it transi-
tioned to mandatory participation in high-prevalence regi-
ons from 2012. The integrated strategy involved culling
seropositive animals, immediate separation (“snatching”)
of kids post-birth for rearing on cow colostrum or milk
replacers in isolated barns, serological testing and herd
certification.

Comprehensive studies confirmed the high effective-
ness of the program: circulating CAEV variants were effec-
tively eliminated [21].

Over 15 years of the program, the proportion of CAE-
positive dairy goat herds plummeted from 30% to un-
der 1% [22], demonstrating marked improvements in herd
health and productivity, with financial viability hinged
on state subsidies [23].

Switzerland. This country pioneered a national CAE
eradication program. The program started in the early
1980s and official data indicate over 90% of farms attained
CAE-free certification by 2008 [24].

The program'’s target was complete eradication of the
infection by rigorous serological testing, culling of sero-
positive goats, and strict animal movement controls
to achieve virus-free status [25].

The control measures were monitored by the Swiss Goat
Breeders’ Association (SZZV) and federal veterinary author-
ities [26, 271].

France. France manages CAE through voluntary
regional and national programs coordinated by veterinary
services, with farmer cooperatives and networks. Since
around 2020, voluntary herd certification schemes and
farm hygiene certification have gained traction [28].

One of the key initiatives is Plan de qualification sani-
taire des élevages caprins, which is a tool for goat farm
biosecurity assessment and improvement [29].

Italy (South Tyrol, Northern Italy). |taly implements
CAE control through regional programs, particularly
in South Tyrol, where veterinary authorities and laboratory
networks collaborate on compulsory eradication efforts
since late 2000s.

The main approach is identification of positives by sero-
logical monitoring for selective removal and culling sero-
positive animals individually without mass slaughter [30].
This strategy has proved effective: by 2020, most farms
in the region achieved CAE-free status [31].

Other Italian regions maintain less uniform, voluntary
efforts with variable coverage.

Spain. Spain lacks official recognition of CAE as
a notifiable infectious disease under national legislation,
resulting in no mandatory control or eradication programs.
Prevention relies entirely on voluntary farmer initiatives.
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Seroprevalence in dairy goat herds remains elevated
at 12-23% [32].

A similar situation can be observed in Germany. The
country maintains around 120,000 goats, representing about
1% of the EU’s total goat population [33], with no federal
notifiable status or mandatory control program for CAE [34].

NORTH AMERICA

The USA. A 1981 study across 24 states reported
a strikingly high CAE seroprevalence of 81% in goat popu-
lations [35]. A 1992 study published in the Journal
of the American Veterinary Medical Association confir-
med widespread CAE infection in U.S. dairy goat herds, par-
ticularly in California and northwestern states. Researchers
tested 3,790 goats across 28 states using identifying
1,175 seropositive animals — a 31% prevalence rate [36].

The United States lacks a federal mandatory program
for CAE despite research since the 1980s.

The programs rely on voluntary initiatives at state, regio-
nal, and farm levels informed by scientific studies and
international guidelines and are developed in partnership
with state veterinary services and universities.

Minnesota exemplifies U.S. state-level voluntary CAE
control, where since 2006 farmers have participated in test-
ing and registration to maintain negative herd status [37].
lowa supports voluntary CAE control through regular train-
ing seminars educating goat owners in serological moni-
toring, culling or segregating seropositive goats, artificial
rearing of newborns with heat-treated colostrum or repla-
cers [38]. In the state of Michigan, owners of seropositive
animals are recommended to carry out “sterile lambing”
(immediate kid-dam separation at birth to prevent
colostrum/milk exposure), regular serological testing and
culling of positives, and establishment/maintenance
of CAE-negative herds [39].

A number of universities, in particular Washington State
University, lowa State University, Michigan State Universi-
ty, Alabama Agricultural and Mechanical University, pro-
vide consultations, manuals, and training on CAE eradica-
tion for goat farms [40, 41].

Standard protocols for goat herd owners include the
following:

- serological screening starting at 6 months of age;

- segregation of seropositive and seronegative animals
followed by culling infected ones;

- “sterile lambing” via immediate post-birth kid
separation with pasteurized colostrum/milk or replacers;

— rigorous disinfection of equipment and facilities;

- and quarantine/testing bans on new imports.

The United States Department of Agriculture (USDA) and
its Animal and Plant Health Inspection Service (APHIS) col-
laborate with state veterinary services on animal health
surveillance, providing diagnostic support and research
for CAE, but maintain no centralized mandatory control
or eradication program. In the United States, goat owners
have widespread access to CAE diagnostic testing through
state and university veterinary labs, backed by scientific
guidance, financial grants and coordination with state ser-
vices for lab cooperation [42, 43].

The American Dairy Goat Association (ADGA) does not
run a standalone CAE control program but promotes esta-
blished veterinary protocols and measures to control and
to curb spread in dairy herds.

Canada. Canada lacks a unified federal CAE control
program, relying instead on effective provincial initiatives

and industry-led efforts through associations like the Onta-
rio Goat Association [44]. The Ontario Goat Association’s

GoGen Dairy Genetic Improvement Program offers detailed

guidance:

- whole-herd diagnostics with kids tested at 4-6 months,
8-10 months, and post-12 months pre-kidding, plus semi-
annual post-partum checks [44];

- “sterile lambing” via immediate weaning, separate
rearing on pasteurized colostrum/milk or replacers;

- isolation/culling of seropositives;

- sourcing CAE-free breeders;

- quarantining new arrivals until testing clears them;

- “low-risk” farm certification.

SOUTH AMERICA

South American countries report elevated CAE sero-
prevalence. Regular PCR and serological investigations
map strains and risk factors, but no national eradication
initiatives exist [45, 46, 47].

Brazil. Brazil's 2019 epizootological surveys reported
CAE seroprevalence ranging from 2-17% nationally, with
different rates among regions and farms. The peaks above
10% were reported in Alagoas, Ceard and Sao Paulo regions,
versus lower rates in Maranhdo and Paraiba [45].

Brazil lacks a centralized national CAE eradication pro-
gram, but there are a number of mandatory measures and
initiatives implemented at the regional and federal levels,
including mandatory confirmation and reporting.
The Ministry of Agriculture and Livestock (MAPA) man-
dates case confirmation, reporting, and surveillance reg-
istration to track spread, integrating CAE into veterinary
monitoring. The Brazilian Agricultural Research Corpora-
tion (Embrapa) has produced technical manuals detailing
symptoms, diagnostics (ELISA, PCR), prevention (testing,
quarantine), breeding practices, annual screening, and
farm-specific control plans tailored to technological
capacity [45].

Some states apply partial on-farm eradication via selec-
tive measures.

Argentina. Argentina reported a 3.86% seroprevalence
of CAEV in goat herds in a 2011 nationwide study [46].

The National Food Safety and Quality Service (SENASA)
oversees voluntary CAE control, which includes the
following:

- epizootological control: mandatory farm registration,
case notifications, and epizootological investigations upon
positives;

- diagnostics and monitoring: ELISA/AGID serological
diagnostics with routine surveys for CAEV antibodies
in accredited SENASA laboratories;

- spread prevention: seropositive isolation/culling,
movement controls requiring CAE-negative certification,
bans on raw infected milk for kids, “clean herd” formation
via testing/selection;

— eradication measures: gradual eradication through
status segregation and seronegative breeding;

- educational work: farmer education on biosecurity,
veterinary surveillance over program implementation, pub-
licawareness campaigns concerning CAE risks and control
measures [47].

ASIA AND MIDDLE EAST

Studies by several authors confirm CAE presence across
Asia and the Middle East, with seropositive goats in Turkey,
Iran, Iraq, Saudi Arabia, Jordan, and Lebanon. The research
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highlights genetic diversity in circulating CAEV strains.
Preventive measures remain minimal [48, 49, 50].

Turkey. Turkey lacks a nationwide mandatory program
for CAE. Monitoring and control are carried out at the local
level, mainly in accredited public and private veterinary
organizations and laboratories.

A study of 808 goats across three public and seven pri-
vate farms detected CAEV antibodies in 1.9% (16/808)
of samples, predominantly on state farms [51]. Siirt prov-
ince showed 0% seropositivity suggesting low-preva-
lence [52]. While Hatay region’s two of six provinces had
1.03% via AGID and competitive ELISA [53]. These results
findings align with prior reports from Turkey.

Although there is no nationwide program in the country,
measures that have proved effective in other countries are
applied in practice:

- routine diagnostic testing of animals;

— restricting contact with seropositives;

- mandatory veterinary inspections with serology for all
domestic or imported goats before herd integration.

Iran. Iran first detected CAEV via PCR in 2014, with
15.7% prevalence among 95 tested goats [49]. No centra-
lized or government-led CAE eradication programs exist
in Iran. Preventive measures are aimed at monitoring and
research.

Iraq. Researchers from Al-Qasim Green University first
reported CAEVin Iraqin 2022 through PCRanalysis of 85 goat
blood samples yielding 5.9% (5/85) positives [50]. At the
moment, there is no data in open sources on special gov-
ernment programs for CAE control or eradication.

Saudi Arabia. Saudi Arabia maintains no official
government programs for CAE eradication. A 1990 sero-
logical study on indigenous sheep detected CAEV antibo-
dies only in 0.8% of samples [54].

Jordan. Jordan conducted a 2006 serological survey
examining 1,100 goats from 69 herds, revealing 23.2%
herd-level seropositivity and 8.9% individual animal prev-
alence [55]. It should be noted that no national govern-
ment eradication program exists in Jordan.

Lebanon. Lebanon has no confirmed national
government program for CAE eradication, with control
limited to research and voluntary farm practices. A 2015
serological study found 13.1% individual seropositivity and
51.7% herd-level infection. Local Baladi breed exhibited
greater resistance to the infection [56].

Ongoing Asian studies identify SRLV genetic clusters via
sequencing.

China. A 2024 study in eastern China documented
approximately 0.8% seropositivity among tested goats [57].

China lacks a dedicated national program exclusively
targeting CAE eradication. However, the disease falls under
mandatory registration and surveillance as a notifiable con-
dition. The main CAE control measures are the following:

- comprehensive ELISA screening (with confirmatory
PCR if needed);

- isolation of animals pending negative status;

- culling seropositives;

- segregation by status;

- rearing kids on pasteurized colostrum/milk from
seronegative dams or substitutes.

Japan. From 2002-2004, testing of 3,102 goats showed
nearly 20% seropositivity. A 2006-2007 survey of 857 ani-
mals from 113 herds across 28 prefectures found 15%
herd-level infection and 10% individual seroprevalence [58].

Japan lacks a national CAE eradication program, with
control decentralized across regions supported by research
institutes like the National Institute of Animal Health (NIAH).
NIAH conducts scientifically validated diagnostics (AGID,
ELISA, PCR) at a national level, offering recommendations
in collaboration with prefectural veterinary services to aid
farmers.

India. India reported 3.33% CAE seroprevalence in 2015
studies, with 12 of 360 tested goats seropositive, and clin-
ical cases noted in affected regions [59].

No national CAE control program exists in India. Moni-
toring occurs via regional veterinary initiatives, which
include the following activities: screening via AGID, ELISA,
and PCR diagnostics; isolation of seropositives; pasteuriza-
tion of milk for kids; and equipment hygiene to curb hori-
zontal/vertical spread.

AFRICA

CAEV circulates across multiple African countries, con-
firmed through serological and molecular evidence, yet
systematic monitoring and diagnostic infrastructure re-
main inadequate.

Algeria. A 2013-2015 serological study in Algeria using
ELISA detected CAEV antibodies in 29.7% of tested goats [60].

Sudan. A 2009-2010 serological survey using ELISA
across five Sudanese states detected CAEV antibodies in
5.8% of examined goats [61].

Ethiopia. A 2013-2019 serological study in multiple
districts of Ethiopia’s Amhara State using ELISA identified
4.7% seropositivity for CAEV among tested goats [62].

Our analysis of available data indicates that no country
on the continent has implemented a national program for
the eradication of CAE. Furthermore, widespread practices
such as mass screening of goats, systematic milk pasteur-
ization, animal isolation, or compensation for culling are
not established.

OCEANIA

Australia. CAE was first detected in Australia during the
1980s. A 1995 survey across 14 New South Wales dairy
farms revealed 56.8% seropositivity [63]. Current data indi-
cate significant declines over 30 years through voluntary
controls, though precise figures remain sparse. In 2021,
AgriFutures Australia funded a report “Development of
innovative tools for the detection and control of caprine
arthritis encephalitis virus” for developing affordable sero-
logical and molecular diagnostics to enhance on-farm
detection and management [64].

In 2022 Animal Health Australia (AHA), in collaboration
with the Australian Veterinary Association (AVA) launched
the GoatMAP (Market Assurance Program for Goats), a vol-
untary national scheme to monitor, manage, and minimize
CAE and Johne’s disease spread in goat herds [65].

A National Kid Rearing Plan was developed. Based
on the plan the following measures are used to prevent
and eradicate CAE in Australia.

1. Animal identification: individual animal identification
with movement tracking.

2. Mandatory health certificates retained for 7 years.

3. Regular (biannual) veterinary inspections for enrolled
farms.

4. Kid hygiene:immediate post-kidding isolation of kids
fed pasteurized colostrum/milk from seronegative dams
to curb horizontal transmission.
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5. Segregation: strict seronegative-seropositive
segregation.

6. Testing: regular ELISA screening (CAE-free status
requires two negatives 6 months apartin goats > 6 months).

7. Culling: culling of clinically affected seropositives [66].

New Zealand. New Zealand first detected CAEV in the
early 1980s. The Ministry for Primary Industries (MPI) des-
cribes current prevalence as low despite steady presence
in goat populations. Currently, the CAE is under control
due to strict export and breeding farm requirements, while
enforcing an integrated approach [67].

New Zealand Dairy Goat Breeders Association (NZDGBA)
accreditation is aimed for certified CAE-free herds. It requi-
res annual ELISA testing of all goats > 1 year for three years.
Then testing is performed every three years upon three
consecutive negatives. The goal is to gradually establish
certified CAE-free herds in New Zealand [68].

Key measures include immediate post-birth kid wean-
ing with pasteurized colostrum/milk from CAE-negative
goats or replacers; seronegative-seropositive segregation;
dedicated equipment for negatives milked first; pre-entry
testing/quarantine for new animals; closed herd policies;
and culling seropositives on commercial farms [69].

CONCLUSION

An analysis of literature sources indicates that caprine
arthritis-encephalitis is widespread throughout the world.
In the fight against this disease, the most effective results
have been achieved in countries where mandatory gov-
ernment programs have been developed. These programs
typically include a comprehensive set of preventive, diag-
nostic, and administrative measures. The national pro-
grams of Norway and Switzerland serve as exemplary
models of this approach. Their success can be attributed
to the following key factors:

- mandatory participation of all goat owners;

- centralized control and coordination at the natio-
nal level;

- mandatory culling of seropositive animals;

- isolation of young stock and feeding of pasteurized
milk;

- regular serological monitoring and accurate farm status
recording.

In countries with voluntary participation in eradication
programs, such as Australia, New Zealand, Canada, and
specific regions of Italy and France, positive results have
also been observed. These outcomes are particularly evi-
dent where well-designed incentive structures and educa-
tional support for animal owners are in place.

In countries lacking coordinated government programs,
such as Turkey, Brazil, Iran, and most African nations, con-
trol over disease spread remains limited, while seropreva-
lence levels stay persistently high.
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