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Summary

Lumpy skin disease (LSD) caused by the lumpy skin disease virus (LSDV) is a vector-borne
disease of cattle and Asian water buffalo that causes substantial economic losses and
requires technically sound and coordinated efforts for its prevention and control. It is on
the OIE (World Organisation for Animal Health) list of notifiable diseases.
LSD was introduced into Bangladesh, China, and India, beginning from July 2019.
In 2020 the disease then spread to other parts of China and India as well as Nepal and
Bhutan. This document compiles the latest information available on the LSD situation in
South, Southeast and East Asia and describes the complex bovine value chain in the region.

A qualitative risk assessment of the likelihood of introduction and/or spread of LSD in 23
countries in South, East and Southeast Asia covering the period October—-December 2020
was conducted. Please note, this risk assessment takes into account information available
up to 31 October 2020.

e Cambodia, Lao People’s Democratic Republic, Myanmar, Thailand, and Viet Nam have
been assessed at high risk of LSD introduction with moderate uncertainty due to the
presence of LSDV in South Asia and China, the high number of susceptible cattle and
buffalo, significant informal trade in cattle and buffalo and their products between
these countries and LSD-affected countries, poor biosecurity in cattle/buffalo pro-
duction systems and along the value chain, the moderate abundance of competent
vectors during October-December, and the current absence of vaccination.

e Afghanistan and Mongolia have been assessed at moderate risk of LSD introduction
with high uncertainty, and Pakistan with moderate uncertainty, due to the presence
of LSD in South Asia and China, the high number or density of susceptible cattle and
buffalo, the informal trade in cattle and buffalo and their products between these
countries and LSD-affected countries, poor biosecurity in cattle/buffalo production
systems and along the value chain, the very low (in Afghanistan and Mongolia), or low
to moderate (in Pakistan) abundance of competent vectors during October—December,
and the current absence of vaccination.

e Brunei Darussalam, Democratic People’s Republic of Korea, Indonesia, Malaysia, the
Philippines, Sri Lanka, and Timor-Leste have been assessed at low to moderate risk
of LSD introduction with moderate uncertainty due to the absence of LSD in neigh-
bouring countries and/or the remoteness of these countries, the lower density of sus-
ceptible cattle and buffalo, and/or major live cattle and buffalo imports mainly from
Oceania, the small informal trade in cattle and buffalo and their products between
these countries only or the (quasi)-absence of informal trade, poor biosecurity in
cattle/buffalo production systems and along the value chain, the very low (for Dem-
ocratic People’s Republic of Korea) or moderate abundance of competent vectors
during October-December, and the current absence of vaccination.
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e Japan and the Republic of Korea have been assessed at very low risk of LSD intro-
duction with moderate uncertainty due to the absence of LSD in immediate neigh-
bouring countries and/or the remoteness of these countries, the smaller number of
susceptible cattle and buffalo, live cattle and buffalo imports from LSD-free countries,
the absence of informal imports of live cattle and buffalo and their products, moder-
ate to high biosecurity in cattle/buffalo production systems and along the value chain,
the very low to low abundance of competent vectors during October—December, and
the current absence of vaccination.

e Singapore has been assessed at negligible risk of LSD introduction with low uncer-
tainty.

* Among countries already affected, Bangladesh, India and Nepal have been assessed
at high risk of LSD spread with low uncertainty, and moderate uncertainty for Bhutan
and China, due to the widespread presence of LSD in parts of these countries (except
Bhutan), the high number of susceptible cattle and buffalo, the significant informal
trade in cattle and buffalo and their products within these countries, poor biosecu-
rity in cattle/buffalo production systems and along the value chain, the very low to
moderate abundance of competent vectors during October-December (depending
on latitude and altitude), and the current absence of large-scale vaccination targeting
susceptible livestock.

The economic impact of LSD on South, East and Southeast countries was estimated to
be up to USD 1.45 billion in direct losses of livestock and production. The detection of an
exotic disease may have severe trade implications for infected countries. Asian exports of
live cattle and buffalo meat and meat products, dairy products and hides accounted for
USD 5.5 billion in 2017. The cost effectiveness estimate in this paper demonstrates a strong
economic justification for vaccination under any scenario, since direct vaccination costs are
lower than estimated direct losses, even without considering potential additional indirect
losses. Regional funding mechanisms and approaches to harmonize vaccination strategies
should be explored.

This document provides an overview on LSD control approaches, including prevention.
We discuss priority control methods including: 1) vaccination of susceptible herds with
>80 percent coverage; 2) movement control of cattle and buffalo and quarantine; and
3) slaughter campaigns (where feasible according to country context) to prevent spread.

The preferable vaccines for LSD are homologous — based on the Neethling strain of
LSDV and heterologous — based on goat pox virus (GTPV). Each batch of homologous and
heterologous vaccines should be tested for quality and safety control. Countries need to
decide which policy goal is realistic and feasible to devise national prevention and control
strategies. In addition, a regional approach should ensure that individual national policy
goals are compatible and harmonized control measures are implemented. It is important
to note that maximum protection is achieved approximately three weeks post-vaccination.



Background

Lumpy skin disease (LSD) caused by the lumpy skin disease virus (LSDV) is an OIE notifiable,
vector-borne disease of cattle and Asian water buffalo that causes substantial economic
losses. Its name originates from the clinical presentation of the disease generally associated
with the appearance of skin nodules that may cover the entire body of the animal during
severe infection. While mortality rates in cattle are often low, the relatively high morbidity
of LSD once introduced into naive populations can lead to significant income losses for
farmers brought about by decreased milk production, damaged hides, emaciation of ani-
mals, infertility and abortions. Subsequent trade bans or other movement restrictions in
affected countries place economic strain on the cattle industry, severely impacting on all
actors along the value chain.

Since the first observation of the disease in Zambia in 1929, LSD has spread progres-
sively and extensively throughout Africa, the Middle East, Southeastern Europe, Central
Asia, and more recently South Asia and China. Currently, the disease is endemic in several
countries across Africa, parts of the Middle East (Irag, Saudi Arabia, Syrian Arab Republic),
and Turkey.

July 2019 marked the first known introduction of LSD into South Asia, with Bangladesh
officially reporting an outbreak (OIE, 2020). In August 2019, the disease appeared in India
(OIE, 2020; Sudhakar et al., 2020) and western China, in the Xinjiang Uyghur Autonomous
Region bordering Kazakhstan (Liu et al., 2020). In June 2020 LSD was again observed in
China. Outbreak reports from other provinces, namely Fujian (1), Jiangxi (2), Guangdong
(1), Anhui (1), Zhejiang (1) and Taiwan Province of China (34) followed (OIE, 2020), indicat-
ing the continued and widespread presence of the disease. This is supported by announce-
ments on designation of control zones and implementation of LSD control measures also
in Guangxi Autonomous Region (Leye County, 2020; Tianlin County, 2020) and Yunnan
Province (Shidian County, 2020). Although not yet officially reported to OIE, according to
media reports LSD has spread to the southern part of India since January 2020.

In Bangladesh, LSD had spread to all divisions by December 2019 (Kamruzzaman, 2020)
and despite lack of official reports, several LSD type disease events are mentioned in media
articles suggesting the disease is present in the country and had likely reached the north-
ern most districts by March 2020. This hypothesis is supported by an unpublished study in
Bangladesh evidencing LSD gene fragments through polymerase chain reaction (PCR) assay
in cattle samples collected between July 2019 and January 2020. However, these findings
were not reported through official channels.

In June 2020 LSD affected Nepal for the first time with two outbreaks in the eastern
part of the country (OIE, 2020). As of 18 September 2020, LSD continues to spread in the
East and South Asia regions, with a number of outbreaks reported from seven provinces
spanning South and East China, as well as reports from Nepal and India, and a recent
confirmation of disease introduction in Bhutan (Table 1). The table includes only LSD
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outbreaks reported by official sources, including OIE notifications, official national reports
and scientific publications. Outbreaks are displayed by onset date. Confirmed LSD out-
breaks in Bangladesh (Kamruzzaman, 2020) with no precise numbers are indicated as 1*.
Figure 1 depicts the outbreaks of LSD in South Asia and China in map format.

TABLE 1

Progression of LSD 2019-2020 in South Asia, and China up to 31 October 2020

2019 2020
Countries | Month 7| 8|9 |10|11|12| 1| 2| 3|4 |5)|6| 7|8 10 | Total
Bangladesh 3 L B B 1 8
Bhutan 4 3 8
China 5 - 5 - 64
India 8 1 1 1 1
Nepal 2 6 2 10
Total 8 (21 (1|1 |1]0o|1]|0]|1]|1]8]30]2 3| 101

Note: LSD outbreaks are included by onset date with information from reports up to 31 October 2020.

1<«
—11-5
1 5-10
3 10-20

Number per sq.Km

LSD Events

B 20-50
I 50-100

FIGURE 1

Cattle density layer adjusted at FAOSTAT 2010

Unofficial media report
® Official, domestic, 2019

Il 100-250 @ Official, domestic, 2020

N <250

Incidents of LSD in South Asia and China between 2019 and 2020, from official and
unofficial sources, mapped over cattle density up to 31 October 2020

Disclaimer: Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan.
The final status of Jammu and Kashmir has not yet been agreed upon by the parties.
Source: FAO, 2020; using EMPRES-i database.




Background

The recent LSD introductions in Asia are of concern as India, China and Bangladesh
have some of the world’s largest bovine populations. COVID-19 lockdown enforced in
many Asian countries exacerbates already existing difficulties for veterinary services and
laboratories trying to conduct timely outbreak investigation and disease diagnosis, which
may result in delayed disease detection, reporting and implementation of control measures.
There have been few risk assessments or risk models addressing introduction or spread of LSD
in the past, these mainly targeting countries in Africa, Europe and Central Asia (Alemayehu,
Zewde and Admassu, 2013; Allepuz, Casal and Beltran-Alcrudo, 2019; Mercier et al., 2017,
Saegerman et al., 2018).

A qualitative risk assessment was conducted on the likelihood of introduction and/or
spread of LSD in 23 countries in South, East and Southeast Asia' to highlight countries at
higher risk. Please note this risk assessment takes into account information available up to
31 October 2020. This document also compiles the latest information available on the LSD
situation in South, Southeast and East Asia and describes the complex bovine value chains
in the region.

It also assesses the socio-economic impact if the disease spreads in the region and dis-
cusses prevention and control approaches .

' Among the countries the qualitative risk assessment targeted are: Afghanistan, Bangladesh, Bhutan, Brunei

Darussalam, Cambodia, China, Democratic People’s Republic of Korea, India, Indonesia, Japan, Lao People’s
Democratic Republic, Malaysia, Mongolia, Myanmar, Nepal, Philippines, Republic of Korea, Singapore, Sri Lanka,
Thailand, Timor-Leste, and Viet Nam.






Epidemiology of lumpy skin
disease

Apart from foot-and-mouth disease (FMD) LSD is one of the economically most important
viral diseases of cattle and Asian water buffaloes since rinderpest was eradicated globally.
LSD typically reduces milk yield, causes severe emaciation, permanent damage to hides,
several secondary complications, months-long chronic debility (Davies, 1991), and incurs
movement or trade bans.

THE VIRUS

The LSDV belongs to the genus Capripoxvirus within the Poxviridae family and shares high
antigenic similarities with the sheeppox virus (SPPV) and the goatpox virus (GTPV), two
other members of this genus. While SPPV and GTPV serologically crossreact with LSDV, they
do not cause disease in species other than their respective host.

THE HOST
LSD is an infectious disease of cattle and Asian water buffalo (Bubalus bubalis). Breeds of Bos
taurus with high milk production are more susceptible than African/Asian indigenous cattle

BOX A
Survival and inactivation of lumpy skin disease virus

Lumpy skin disease virus (LSDV) is a large, double-stranded DNA virus. It is stable in the
environment and may remain viable up to three months in dry scabs on skin, at least
six months in dirty, shaded pens and infected tissue culture fluid stored at 4°C. Infected
animals shed scabs from skin lesions and inside the scabs the virus may remain infectious
for several months. LSDV survives in necrotic skin nodules for at least 39 days even dried
out prior to sequestration and in air-dried hides at room temperature for at least 18 days.
There are no studies published that identify how long it takes for LSDV to lose infectivity
in different environments.

LSDV survives well within the pH range 6.3-8.3. It is highly susceptible to sunlight, high
alkaline or acid pH; can be inactivated at 55° C for 2 h, 60° C for 1 h or 65° C for 30 min,
or by most detergents such as sodium dodecyl sulphate and detergents containing lipid
solvents; (2 percent) Virkon®, (2-3 percent) sodium hypochlorite, (20 percent) chloroform,
(2 percent) phenol in 15 min, (1 percent) formalin, (1:33) iodine compounds, and (0.5
percent) quaternary ammonium compounds.

Sources: Weiss, 1968; EFSA, 2015; Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017; OIE, 2017; DEFRA,
Scottish Government and Welsh Government, 2018; Tuppurainen, Babiuk and Klement, 2018
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© MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT OF ALBANIA

The clinical examination and symptomatic treatment of LSD during the 2016/2017 outbreak
in Albania.

(Bos indlicus). The morbidity varies from 2 to 45 percent and is lower in Asian water buffaloes.
Mortality in cattle is usually less than 10 percent, but can be higher in certain breeds, age
groups or in high milk producing cows (Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017).

In wildlife, clinical LSD has been reported in an Arabian oryx (Oryx leucoryx), in spring-
bok (Antidorcas marsupialis), and experimental infection could produce clinical signs in
impala (Aepyceros melampus) and giraffe (Giraffa camelopardalis) (Tuppurainen, Babiuk
and Klement, 2018) and Thomson's gazelle (Eudorcas thomsonii) (Davies, 1991). Blue
wildebeest (Connochaetes taurinus), black wildebeest (Connochaetes gnou), springbok,
impala and eland (Taurotragus oryx) have tested positive for LSD antibodies in South Africa
(Barnard, 1997) as have African buffalo (Syncerus caffer) in Kenya (Davies, 1982) and South
Africa (Fagbo, Coetzer and Venter, 2014). However, no LSD case has ever been detected in
these species in their natural habitat and the possible role of wild ruminants in LSD epide-

BOX B
Wild species of genus Bos and Bubalus under
Convention on International Trade in Endangered Species in Asia

Gaur (Bos gaurus)

Wild yak (Bos mutus)

Wild water buffalo (Bubalus arnee)
Lowland anoa (Bubalus depressicornis)
Tamaraw (Bubalus mindorensis)
Mountain anoa (Bubalus quarlesi)
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miology is still unknown (Davies, 1991; Tuppurainen, Babiuk and Klement, 2018). Asia has
unique wild species of genus Bos and Bubalus, some of which are listed by CITES (CITES,
2020). Their susceptibility to LSDV is currently unknown.

NATURAL HISTORY OF THE DISEASE

The characteristic nodular skin lesions appear on head, neck, chest, abdomen, perineum,
genitalia, udder and limbs. The centre of the lesion often ulcerates and with time a scab
forms on top (Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017).

The incubation period in naturally infected animals may be up to 28 days. Clinical
signs in cattle, besides the skin nodules, include lachrymation, nasal discharge, high fever
(>40.5°C), appetite loss, enlarged subscapular and prefemoral lymph nodes, sharp drop
in milk yield, necrotic plaques in oral and nasal mucous membranes and reduced fertility.

Local Terai cow in Morang, Nepal with small skin nodules all over the body; LSD confirmed by PCR.

A buffalo in Pokhara Metropolitan, Gandaki Province, Nepal with small skin nodules all over the body;
confirmed by PCR.

YVDVNLYYHIG AHOLVYYOGYT AYYNIYILINAVAVA AVINYS ©
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Buffaloes may also show skin lesions (Elhaig, Selim and Mahmoud, 2017).

Once scabs are found, the virus has probably been circulating within the herd for
at least 3-4 weeks. LSDV is present in the skin lesions and the scabs, blood, nasal, oral
and ocular secretions, semen, and sometimes in the skin of cattle without visible clinical
signs. A study showed that only half of experimentally infected cattle develop skin lesions
(Tuppurainen, Babiuk and Klement, 2018). Non-clinical but viraemic animals are common
and may be a source of infection through vectors such as mosquitos that feed directly on
small blood vessels (Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017) or spread the dis-
ease when moved by foot or in a vehicle. Infected animals shed the virus through oral and
nasal secretions which may contaminate common feeding and water troughs. Experimental
studies confirmed virus transmission through artificial insemination (Annandale et al., 2013)
and the negative impact of LSDV contaminated semen on in vitro fertilization (Annandale,
2020). The European Food Safety Authority has summarized the period of LSDV detection
in different matrices (EFSA, 2015).

Animals are usually treated using supportive therapy of local wounds to prevent fly
infestation and secondary infections. Systemic antibiotics may be given for more serious
cases of disease. The animals may become debilitated for up to six months, with a drop in
milk production, caused by loss of feed intake due to mouth lesions. Mobility and fertility
can also be impacted. Under pastoral conditions, animals may become dehydrated and
starve to death. Secondary bacterial infections of skin lesions are common and pneumonia
may be a complication in animals with mouth lesions.

TRANSMISSION

LSD is transmitted primarily mechanically by blood-feeding insects. Other routes of spread
are iatrogenic, through direct or indirect contact and artificial insemination. Various flying
and non-flying blood-feeding insects can transmit LSDV mechanically and play a major role
in within-herd as well as between-herd transmission. Potential arthropod vectors vary by
region (Coetzer et al., 2018). The seasonal pattern of LSD in Africa, as well as in temperate

BOX C
Lumpy skin disease vectors

LSDV can be transmitted by various blood-feeding arthropods but is not known to
replicate in vectors. Therefore, transmission is mechanical but not biological in nature.
Potential vectors studied to date:

Mosquitos: Aedes aegypti, Anopheles stephensi, Culex quinquefasciatus

Flies: Stomoxys calcitrans, Haematobia irritans, Prostomoxys sp., Haematopota spp.,
Biomyia fasciata

Midges: Culicoides nubeculosus

Ticks: Rhipicephalus appendiculatus, Rhipicephalus decoloratus, Amblyomma
hebraeum

Sources: Kitching and Mellor, 1986; Chihota et al., 2001; Wamwayi, 2004; Tuppurainen, Babiuk and
Klement, 2018; Sohier et al., 2019
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zones supports an important role of vector involvement in LSD epidemiology. In countries
with warm winters there is less seasonality in vector transmission. As LSD spreads into new
geographic and climatic regions, different vectors may become more dominant in trans-
mission; changes in seasonality should be anticipated. While such flying vectors spread
the virus at relatively slow speeds, e.g. 7.3 km/week in the Balkans (Mercier et al., 2017),
transporting or walking animals play an important role in long-distance spread. Ticks may
play a role in maintaining LSDV during dry or cold seasons. Although ticks do not move
much, tick-infested live animals on vehicles can transmit LSDV over long distances. Some
birds may also act as vectors for LSD transmission in Africa.

Each vector has a preferred environmental temperature, humidity and type of vegeta-
tion. In Africa, the Middle East and Europe, there is seasonality in LSD incidence due to
vectors being less active during the dry season or cold winters. However, there may be no
vector-free season in some Asian countries given prevalent climatic conditions.






Drivers of LSD introduction
and spread

LIVE CATTLE AND BUFFALO TRADE

Asia’s unprecedented economic growth and urbanization during the last two decades
have led to significant changes in consumption patterns and, as a result, the demand
for cattle and buffalo products (e.g. beef, carabeef? or milk) has increased (OECD/FAQ,
2018). Countries not able to meet the demand rely heavily on imports of live animals
or their products from within the Asia region, or beyond. Asia is a major pillar for cattle
and buffalo production globally, being home to more than 650 million head of cattle and
buffaloes, accounting for about 39 percent of the global stock. Most are concentrated in
South, Southeast, and East Asia. India has the largest number with nearly 300 million head,
followed, albeit distantly, by China (approximately 90 million), and Pakistan (approximately
85 million) as described in Table 2 (FAOSTAT, 2020). India is also the second largest beef
exporter worldwide, after Brazil, with 527 tonnes carcass weight equivalent exported in
2018 (Zia et al., 2019).

TABLE 2

Top 10 countries with the largest cattle and buffalo inventory in South, East, and Southeast Asia
Country Stock of cattle and buffalo in head % of cattle/buffalo
India 298 615 805 (*) 62/38
China 90 536 564 (*) 70/30
Pakistan 84 932 000 (O) 54/46
Bangladesh 25 571 000 (O) 94/6
Myanmar 21 208 395 (*) 82/18
Indonesia 17 327 223 (O) 95/5
Nepal 12 654 125 (O) 58/42
Viet Nam 8228012 (O) 70/30
Thailand 5914 926 (*) 79/21
Philippines 5436 592 (O) 47/53

Figures are based on either official data (O) or imputation methodology (*).
Source: FAOSTAT, 2020

2 In India, only frozen boneless buffalo meat, so called carabeef, is authorized for production and export.
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Drivers influencing trade flows between countries are multiple, including economic
growth, animal production trends, consumption patterns, political relationships, geograph-
ical proximity or obstacles (e.g. mountains or sea), seasonal factors (e.g. festivals, mon-
soon), disparities in commodity prices between countries, or the introduction/emergence
of animal diseases. In the past, animal diseases (e.g. African swine fever — ASF or highly
pathogenic avian influenza — HPAI) have severely affected livestock markets due to animal
mortality, production losses, shift in consumption patterns, or trade bans.

The cattle and buffalo trade in Asia is very complex, involving a significant number of
actors, animals, means of transport, and a plethora of trade routes that constitute a chal-
lenge for movement control or veterinary checks (Figure 2). The Belt and Road Initiative
launched by the Government of China in 2013 aims at expanding infrastructure network
along the historic Silk Road (terrestrial and maritime). It supports the development of new

—» Major trade flows of live cattle and buffaloes
= Minor trade flows of live cattle and buffaloes

1 Major suppliers in the region for live cattle and/or buffaloes
1 Major importers of live cattle and/or buffaloes originating from the region
[ South, Southeast and, East Asia

FIGURE 2
Formal and informal trade flows of live cattle and buffalo
across South, East and Southeast Asia

Live cattle and buffalo trade flows with poor information

Disclaimer: Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan.
The final status of Jammu and Kashmir has not yet been agreed upon by the parties.

Note: This map does not differentiate between normal and informal trade. Given the rapid evolution of trade in Asia,

it may not reflect recent changes in trade flows.

Source: United Nations Geospatial Information Section (map boundary). Information retrieved from various sources, including
a questionnaire sent to FAO Country and Regional Offices as well as United Nations databases (FAOSTAT, 2020; United Nations
Statistic Division, 2020) and national value chain reports (Asia Beef Network, 2020; Asian Development Bank, 2015; Smith et al.,
2015; World Bank, 2007 and 2014).
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trade routes from East Asia to the Middle East and Eurasia, facilitating trade flows including
the live animal trade (Ministry of Foreign Affairs of the People’s Republic of China, 2013).
While some official trade agreements are in place between countries, semi-informal and
informal trading practices are prominent in various parts of Asia, making it difficult to esti-
mate their true extent. Most of the live animal trade occurs between neighbouring countries,
however animals can sometimes travel thousands of kilometres and cross several countries
(i.e. transit countries), as observed for instance with live cattle or buffaloes from Myanmar
exported by truck to their final destination, Viet Nam, through Thailand, Cambodia,
and the Lao People’s Democratic Republic. LSD spread over long distances is strongly asso-
ciated with the movement of infected animals and potential transport of infected vectors
that further transmit the virus to naive cattle (Tuppurainen, Alexandrov and Beltran-Alcrudo,
2017). Countries in Asia have progressively increased the number of control points and
quarantine facilities at the borders due to the presence of other cattle diseases in the region
(e.g. FMD). Nevertheless, the potentially long incubation period for LSD in naturally infected
animals (up to five weeks) and the presence of non-clinical animals may facilitate cross-border
spread when trading infected animals that are apparently healthy but incubating the virus
(Spickler and Roth, 2008).

The long porous borders between India, Nepal and Bangladesh allow for a significant
amount of bilateral and informal animal trade, including cattle and buffaloes. This may
have favoured the spread of LSD in July-August 2019 between Bangladesh and India.
According to a value chain study, Bangladesh has no formal cross-border trade with India
(FAO, 2013a). However, given the gap between supply and demand for animal protein
in Bangladesh and disparities in livestock prices with India, unofficial imports of livestock
including cattle and buffaloes to meet animal protein demand have been observed (FAO,
2013a). Likewise, the introduction of LSD in Nepal in June 2020 was likely due to the con-
tinuous flow of informal cross-border movements of cattle from India to districts of eastern
Nepal (particularly those bordering Bihar State in India), usually by foot, given there are
no official records of live cattle or buffalo imports from India in the fiscal year 2019 (FAO,
2013b, 2014; FAO Nepal, personal communication, 2020).

Official imports of live cattle and buffaloes from other Asian countries to Myanmar are
limited to occasional trade in high genetic value cattle breeds (FAO Myanmar, 2020 - personal
communication). Informal trade with India and Bangladesh may occur but no specific value
chain studies document its existence or extent. Extraordinary movements have been recorded
in the past with live cattle travelling by boat from India and Bangladesh to Mawlamyine Port
in Myanmar and further transit through Thailand and the Lao People’s Democratic Republic
to their final destination in China (Smith et al., 2015). Myanmar is an exporter and a major
supplier for the Greater Mekong Subregion (GMS). This is partly due to significant cattle and
buffalo production accompanied by an extremely low level of beef consumption per capita.
The price difference between cattle produced inside and outside Myanmar has led to substan-
tial informal trade in live cattle and buffaloes between Myanmar and its neighbours, including
China, Malaysia, Thailand and Viet Nam (Myint, Sein Sein and Khin Nyein, 2018; Si et al.,
2018). In 2017, a semi-informal trade agreement permitted live cattle exports from Myanmar
to China. This trade has increased since its implementation with 186 916 cattle officially
exported to China in 2019 (FAO Myanmar, personal communication, 2020).
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Thailand is a major supplier of animals and also sources live cattle and buffaloes from
Myanmar, India, Bangladesh and Malaysia. Animals sourced from outside Thailand are
either fattened, slaughtered and sold locally for domestic consumption, sent to regional
markets for further distribution in the Lao People’s Democratic Republic, Cambodia, or
transit through Thailand to reach Viet Nam or China via Cambodia or the Lao People’s
Democratic Republic (Ross, 2015; Smith et al., 2015). In 2014, about 58 000 head of large
ruminants transited from Thailand to China using Northwestern Province routes of the Lao
People’s Democratic Republic whilst from October 2014 to June 2015, nearly 32 000 head
originating from Thailand reached Viet Nam through Khammouan Province (Smith et al.,
2015). Estimates for Lao People’s Democratic Republic exports suggest about 100 000
cattle and buffalo head per year are destined for China and Viet Nam (FAO Lao People’s
Democratic Republic, personal communication, 2020). Cambodia is also an exporter — to
a lesser extent — of local cattle and buffaloes. Most of the trade occurs informally with
southern Lao People’s Democratic Republic and Viet Nam (Smith et al., 2015), where grow-
ing demand for meat has resulted in increased Cambodian exports. The recent expansion
of Australia and New Zealand cattle and buffalo exports into new markets within Southeast
Asia (e.g. Viet Nam) has presented strong competition to other countries in the region (Asia
Beef Network, 2020; FAO, personal communications, 2020).

Outside the GMS, countries that are physically isolated, i.e. islands, peninsulas, or those
surrounded by mountains, may have more control over informal cross-border trade, often
through strict regulation at the port of entry (e.g. Bhutan, Japan, the Republic of Korea,
or Singapore). On the other hand, island countries in South or Southeast Asia have devel-
oped significant official trade with Oceania, in particular Australia and New Zealand. For
instance, Indonesia, with about 17 million cattle, imports almost all its live cattle (essentially
feeder cattle) from Australia (FAOSTAT, 2020). Other countries including Brunei Darussalam,
Timor-Leste, Philippines, or Sri Lanka do not have the capacity to maintain a cattle herd
large enough to meet the local demand for meat — partly due to limited space and/or insuf-
ficient feed. Hence they officially import cattle and buffalo meat (chilled or frozen), mostly
from Oceania and India (carabeef) (FAOSTAT, 2020). Formal or informal trade in live cattle
and buffalo is still occurring and documented in the islands of Southeast Asia, albeit to a
lesser extent than GMS. Informal movements of cattle were recorded from Timor-Leste to
Indonesia (estimates between 5 000 and 10 000 head a year), with some even destined for
Brunei Darussalam or Malaysia (Asia Beef Network, 2020).

Bordering northern China, the Democratic People’s Republic of Korea has a relatively small
cattle inventory (less than 600 000 head) and imports very small volumes of beef from China,
whilst Mongolia produces excess ruminant meat each year and exports beef, sheep and goat
meat to among others the Russian Federation, China, Japan, Republic of Korea, Iran, Kazakhstan
and Viet Nam (CAMS, 2020; FAOSTAT, 2020; Ministry of Agriculture of the Democratic People’s
Republic of Korea, personal communication, 2020; SDC, 2015). China has imposed unilateral
official trade regulations on imports from Mongolia partly due to the presence of high impact
animal diseases in the past (e.g. FMD or peste des petits ruminants). Informal cross-border
trade occurs between China and Mongolia, however the volumes and products involved are
poorly documented. Concerning Pakistan and Afghanistan, there are few data available on the
live cattle and buffalo trade which may not reflect the current situation. Afghanistan imported



Drivers of LSD introduction and spread

17

livestock and livestock products from Pakistan, India, Iran and the United Arab Emirates, but
there are no precise data on the species and volumes available (World Bank, 2014).

TRADE IN CATTLE AND BUFFALO PRODUCTS

The increasing demand for cattle and buffalo products including beef, carabeef, offal, milk,
and indirectly hides led to a rapid expansion of the trade in Asia, sometimes at the expense
of controls, food safety and biosecurity. Import regulations for livestock, carcasses, hides,
skins and semen are applied in countries where LSD is not present (OIE, 2019a).

Hides, meat, and milk from cattle and buffaloes constitute a relatively low risk for LSD
spread as compared to the live trade in infected cattle or buffalo. Animals infected with
LSD usually present with multiple and visible nodular lesions at slaughter, thus damaged
hides or carcasses are likely to be discarded. So far, no study has evidenced the survival
potential of the virus in meat (e.g. chilled, frozen), however it was shown that LSDV is
inconsistently present in organs of experimentally infected cattle, albeit in significantly
lower titres compared to skin lesions (ANSES, 2017). In addition, part of the cattle and buf-
falo meat is processed at high temperatures (e.g. boiled or thoroughly cooked) that results
in virus inactivation (Babiuk, 2018). Hides with skin lesions (e.g. nodules, crusts, holes,
or discolourations) can yield very high titres of LSDV by PCR (Babiuk et al., 2008; Weiss,
1968), but most of the time are removed from the value chain as mentioned. It has yet to
be demonstrated if tanning (soaking, salting, and basic/acid agent treatments) inactivates
LSDV in undamaged hides from infected animals. When not treated, contaminated hides
may harbour live virus for a fairly long time, at least 18 days in air-dried hides and up to
three months in dry scabs on skin (EFSA, 2015). Nevertheless, the likelihood of susceptible
hosts coming into contact with infected hides is low.

In the past, LSDV has only been detected by PCR in milk at apparently low titres and
no virus isolation could be performed (ANSES, 2017), therefore it is not possible to confirm
the presence of viable and infectious virus in milk. A large portion of the milk produced in
Asia is processed after collection either through pasteurization or by boiling and drying to
generate milk powder. This will ensure the inactivation of LSDV in the milk (inactivation in
2 h at 56°C and 30 min at 65°C) (Spickler and Roth, 2008).

Most importantly, even with trade in contaminated meat (fresh, chilled, or frozen), fresh
milk, or hides, the final purpose of such products is human consumption or handcrafts (e.g.
tanneries for leather production), susceptible hosts are unlikely to come into contact with
these contaminated products. Also, insect vectors involved in the transmission of LSDV are
unlikely to be attracted or to feed on animal products. Non-blood sucking flies like house-
flies (Musca domestica) do feed on animal products as well as live cattle, but play a very
minor role, if any, in the transmission of LSDV to naive cattle.

Poor biosecurity along the value chain favours accumulation, survival and spread of
pathogens in the environment. LSDV is very stable and may survive over long periods, in
particular in dry, cold conditions (Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017).
Materials and vehicles transporting contaminated hides, carcasses, meat, offal, or milk
could potentially act as fomites for LSDV if not cleaned and disinfected regularly. Significant
trade flows in cattle and buffalo products also occur informally, generally with more risky
practices employed as compared to official trade.
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Bull semen is a particular case as the supply chain differs from that of other animal prod-
ucts. In laboratory settings, LSD could be transmitted to heifers by artificial insemination
with infected bull semen (Annandale et al., 2014). Viral nucleic acid of LSDV was detected
by PCR in semen from experimentally infected bulls up to 159 days (Irons, Tuppurainen
and Venter, 2005). Common semen processing methods were not able to eliminate LSDV
from cryopreserved semen collected from experimentally infected bulls (Annandale, 2020).
Many countries in Asia import and use frozen semen originating from countries or regions
currently free of LSD (e.g. United States of America, Australia, Europe, or Thailand). Bull
semen imported from breeds with higher genetic value is strictly controlled through a
traceability system (semen identification, animal health certificates, imports authorization).
In countries affected by LSD, using semen from local bulls may be a high risk practice, in
particular involving infected but non-clinical bulls. Artificial insemination (and by extension,
natural mating) of cattle and buffaloes is a risk factor for the spread of LSD amongst farms.



Risk assessment and
economic impact

QUALITATIVE RISK ASSESSMENT

A qualitative risk assessment was conducted to assess the likelihood of introduction and/or
spread of LSD in targeted countries in Asia.? In countries already affected by LSD, the assess-
ment only considers the likelihood of spread. The risk assessment covers October-December
2020, takes into account information available up to 31 October 2020 and was based on
the major risk pathways outlined in Figure 3.

Five levels were used to determine qualitatively the likelihood of introduction and/or
spread, from highest to lowest as follows: high (highly likely to occur); moderate (potential
to occur); low (unlikely to occur); very low (very unlikely to occur); and negligible (extremely
unlikely to occur).

The assessment considers the level of uncertainty when interpreting the available data,
based on data quality and quantity. Definition of uncertainty levels used are:

e high uncertainty: lack of data, limited data, or lack of conclusive data; weak correla-

tion or crude speculation;

e medium uncertainty: small sample data set(s), fair correlation/good fit; reliable method;

e low uncertainty: large sample data set(s); known fact, event known to occur, or exact

measure.

A questionnaire addressed LSD risk factors including a cattle/buffalo inventory, formal and
informal trade volumes and routes of live cattle/buffalo and their products (e.g. meat, milk,
hides), vector presence, vaccine availability, vaccination preparedness, emergency response
plan, veterinary services capacity, animal control and quarantine at borders, cattle/buffalo pro-
duction systems and biosecurity. The questionnaire was sent in mid-July 2020 to FAO Country
and Regional Offices. Eleven completed questionnaires out of 23 countries were received from
FAO Country Offices: Bhutan, Cambodia, Democratic People’s Republic of Korea, Lao People’s
Democratic Republic, Malaysia, Myanmar, Nepal, Republic of Korea, Sri Lanka, Thailand, and
Viet Nam. Additional information on risk factors for each target country was retrieved from
various sources including United Nations databases (FAOSTAT, 2020; United Nations Statistics
Division, 2020), national value chain reports, scientific publications and unpublished reports.

Annex 1 contains a table compiling major risk factors by country used for the qualitative
risk assessment.

The section below considers evidence about hazard identification and drivers described
earlier as well as additional data from questionnaires and literature searches.

3 The countries targeted include Afghanistan, Bangladesh, Bhutan, Brunei Darussalam, Cambodia, China,
Democratic People’s Republic of Korea, India, Indonesia, Japan, Lao People’s Democratic Republic, Malaysia,
Mongolia, Myanmar, Nepal, Philippines, Republic of Korea, Singapore, Sri Lanka, Thailand, Timor-Leste and
Viet Nam.
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FIGURE 3
Risk pathways for LSD introduction and spread
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Note: Figure 3 depicts major risk pathways for LSD introduction from an affected to an unaffected area. Long lines of
dashes reflect potential but likely minor pathways of LSD spread or transmission. The lines of short dashes represent
the transport of infected vectors. Cattle or buffalo products include carcasses, meat, milk, hides, skins, and offal.
Vectors include all competent blood-sucking arthropods for LSD spread which vary by region.

Source: Authors.

e The likelihood of introducing LSD is considered to be:
— High (i.e. highly likely to occur) with moderate uncertainty for Cambodia,
Lao People’s Democratic Republic, Myanmar, Thailand, and Viet Nam. This is due to
the presence of LSD in South Asia and China, the high number of susceptible cattle
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and buffalo, significant informal trade in cattle and buffaloes and their products
between these countries and LSD-affected countries, poor biosecurity in cattle/
buffalo production systems and along the value chain, the moderate abundance
of competent vectors during October-December and the current absence of vac-
cination. Depending on national capacities in early detection, farmer awareness
and ability to recognize LSD and incentives in reporting, the disease may remain
undetected or unreported for some time in these countries and spread freely once
introduced. The volume of informal imports of live cattle and buffaloes originating
from LSD-affected countries (mostly India and Bangladesh) into Myanmar and
Thailand is not well documented and based on value chain studies conducted five
years ago. This may have changed more recently.

Moderate (i.e. potentially occurring) for Pakistan with moderate uncertain-
ty, and for Afghanistan and Mongolia with high uncertainty. This is due to the
presence of LSD in South Asia and China, a high or sufficient number or density
of susceptible cattle and buffalo, informal trade in cattle and buffaloes and their
products between these countries and LSD-affected countries, poor biosecurity
in cattle/buffalo production systems and along the value chain, the very low (for
Afghanistan and Mongolia), or low to moderate (for Pakistan) presence of com-
petent vectors during October-December (these countries have generally rougher
terrains — steppes and high plateau — and an unsuitable climate for mosquitoes),
and the current absence of vaccination. The true extent of LSD spread in affected
neighbouring countries that reported the disease officially (China, India and the
Russian Federation) and in other countries in Western or Central Asia where LSD
was reported officially or in the media in 2019 (Iran, Kazakhstan, Kyrgyzstan and
Uzbekistan) is largely unknown. The volume of cross-border formal or informal
imports of live cattle and buffaloes into Pakistan from LSD-affected countries is
considered moderate, while not well documented for Afghanistan and Mongolia.
Low to Moderate for Brunei Darussalam, Democratic People’s Republic of Korea,
Indonesia, Malaysia, Philippines, SriLanka, and Timor-Leste with moderate uncertain-
ty. This is due to the absence of LSD in neighbouring countries (Brunei Darussalam,
Indonesia, Malaysia, Philippines, Timor-Leste) and/or the remoteness of these
countries (islands, peninsulas, or countries with short borders). It is also due to
lower density of susceptible cattle and buffalo (except Java island in Indonesia,
Philippines and Timor-Leste), major live cattle and buffalo imports from Oceania
(apart from the Democratic People’s Republic of Korea), little informal trade in
cattle and buffalo and their products between these countries only or the quasi or
total absence of informal trade (the Democratic People’s Republic of Korea and Sri
Lanka). Other factors include poor biosecurity in cattle/buffalo production systems
and along the value chain, the very low (for the Democratic People’s Republic of
Korea) or moderate presence of competent vectors during October—December and
the current absence of vaccination. The true extent of LSD spread in Asia is largely
unknown. The origin and volume of informal imports of live cattle and buffaloes
are not very well documented.
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— Very low (i.e. unlikely to occur) with moderate uncertainty for Japan and the
Republic of Korea, due to the absence of LSD in their immediate neighbouring coun-
tries and/or the remoteness of these countries, the smaller number of susceptible cat-
tle and buffalo, live cattle and buffalo imports from LSD-free countries, the absence
of informal imports of live cattle and buffalo and their products, moderate to high
biosecurity in cattle/buffalo production systems and along the value chain, the very
low to low abundance of competent vectors during October-December and the cur-
rent absence of vaccination. The true extent of LSD spread in Asia is largely unknown.

— Negligible (i.e. extremely unlikely to occur) with low uncertainty for
Singapore, due to the absence of LSD in bordering countries, the presence of a
negligible number of susceptible cattle and buffalo (179 head in 2018), cattle and
buffalo product imports from mostly LSD-free countries only, the absence of infor-
mal imports of live cattle and buffalo and their products.

e The likelihood of spread of LSD within already affected countries is considered to be:

- High with low uncertainty for Bangladesh, India, and Nepal and moderate
uncertainty for Bhutan and China, due to the extensive spread of LSD in parts of
these countries, the high number of susceptible cattle and buffalo, the significant
informal trade in cattle and buffalo and their products within these countries,
poor biosecurity in cattle/buffalo production systems and along the value chain,
the very low to moderate presence of competent vectors in October—-December
(depending on both latitude and altitude), and the absence of massive vaccination
of susceptible livestock. LSD is highly likely to spread to high density cattle/buffalo
areas in these countries (based on Gridded Livestock of the World 3, 2010), i.e.
throughout Bangladesh, Bhutan, India, Nepal, and particularly South, Southeast,
East, and Northeast China. Furthermore, the movement restrictions from COVID-19
pandemic mitigation measures hamper prompt laboratory diagnosis, outbreak
investigation and control and prevention measures.

ECONOMIC IMPACT OF LSD IN ASIA
Asian cattle and buffalo account for more than 30 percent and 97 percent of the global
population, respectively (FAOSTAT, 2020) and these animals play an important role in the
socio-economic fabric of Asia. They are not only a source of income and food but also
represent an accessible means to deposit savings and as a source of draught power. Such
services help smallholders to overcome poverty hurdles, especially in poor settings where
financial services and agricultural mechanization have not yet penetrated. Some communi-
ties value cattle and buffaloes highly for their role in social, cultural and religious traditions.
Knowing the economic impact of a disease can help decide on the most cost-effective
disease control approach. Economically, Asia accounts for 31 percent and 98 percent of
global cow and buffalo milk production respectively and 29 percent of the cattle slaugh-
tered globally for meat production (FAOSTAT, 2020). LSD can inflict substantial direct losses
through mortality, reduced milk production, damaged hides, poor growth, reduced draught
power capacity and reproductive problems associated with abortions, infertility and lack of
semen for artificial insemination. Vaccination costs, trade and other indirect revenue losses
are directly proportional to the extent of LSD spread.
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We used the parameters from Middle East countries to estimate likely losses from LSD
in Asia. The rationale for using them is that, similar to Asia, cattle in the Middle East had an
immunologically naive status for LSD at the time of the initial incursion, in contrast to Africa
where the disease has long been endemic. Reported LSD outbreaks affected on average 10.5
percent of cattle in the Middle East. Based on outbreak reports from 2012 to 2016 EMPRES-i
and data from LSD publications for Middle East countries, clinical signs were observed in 18.5
percent and 2.9 percent of affected cattle and buffalo populations, respectively (FAO, 2020;
Abutarbush, 2014; Tageldin et al., 2014; Abutarbush et al., 2015; Al-Salihi and Hassan, 2015) .

We constructed two scenarios using the median and mean percentage of cattle popu-
lation affected by LSD in Middle East countries according to outbreak reports from 2012 to
2016. Scenario 1 assumes that LSD spread affects 3.42 percent of Asia’s cattle population
(median value for Middle East countries); for scenario 2, further spread of LSD puts 10.52 per-
cent of Asia’s cattle population at risk (mean value for Middle East countries). Each scenario
estimated losses assuming high and medium impact. Annex 2 summarizes the parameters for
each scenario. As shown in Table 3, LSD can cause up to USD 1 459 million in direct losses if
it puts 10.5 percent of Asia’s cattle and buffalo population at risk. Mortality and milk produc-
tion losses account for most direct losses: mortality represents between 67 percent and 71
percent of such losses, while milk production losses range from 17 to 23 percent.

Since buffaloes and indigenous cattle are more resistant to LSD than exotic breeds,
these estimates were constructed using different parameters related to morbidity and the
impact of LSD according to the species or type of cattle.* However, there is high uncer-
tainty around these parameters due to lack of research on LSD, including Asian breeds. As
with any exotic disease, uncertainty around the impact estimates is high as many factors
can influence the impact of LSD in countries that have never before reported the disease.
The overall morbidity rate in India was 7.1 percent, with a lower morbidity rate observed
in backyard small holdings (Sudhakar et al., 2020). In Nepal, preliminary reports indicate an
overall morbidity of 4.85 percent with higher morbidity in cattle (7.23 percent) as compared
to buffaloes (2.44 percent) with an average milk reduction of 58.7 percent (FAO Nepal,
personal communication, 2020). This is lower than the rate used for cattle (18.5 percent)
but higher than for buffaloes (2.9 percent). These estimates are in line with the parameters
used for high-impact scenarios.

Additional research and high-quality outbreak investigations in affected Asian countries
can elucidate how LSD affects indigenous Asian breeds and increase the accuracy of impact
estimates.

In addition to direct losses, detection of an exotic disease usually has severe trade impli-
cations for newly infected countries. Countries free of the disease may impose movement
and trade bans on certain products considered risky for disease introduction in an attempt
to protect their national herd. Asian exports of live cattle and buffaloes, meat and meat
products, dairy products and hides accounted for USD 5 510 million in 2017 (Table 4).
Therefore, trade losses associated with LSD can be substantially higher than the direct losses
if trading partners respond by banning imports of cattle and buffalo products from infected

4 Mortality rates for exotic and crossbred cattle mimic those reported in Middle East countries: 4.60 percent and
8.10 percent for the medium and high scenarios, respectively. Mortality rate for indigenous cattle is divided by 2
and for buffaloes is negligible.
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TABLE 3

LSD-related direct losses estimated for different scenarios (unit: USD 1 000).

Scenario 1 Scenario 2
Medium High Medium High

Mortality loss 181 971 319 543 559 748 982 922
Milk loss 43 581 108 206 134 055 332 845
Weight loss 8 951 24 670 27 532 75 885
Hides loss 15 957 15 957 49 085 49 085
Draft power loss 5977 5977 18 385 18 385
Total 256 437 474 354 788 805 1459 123

For scenario 1, LSD spread affects 3.42 percent and for scenario 2, further spread of LSD puts at risk 10.52 percent of Asia’s
cattle population.

TABLE 4

Asian exports at risk, 2017 (unit: USD 1 000).
Live animals 289 519
Meat and meat products 1130 938
Milk 2 497 041
Butter and cheese 1106 390
Yoghurt 320 586
Hides 165 617
Total 5510 091

countries, which in turn can result in lower investments in the cattle sector. This impact may
be mediated through negotiations between those partners and trade continuing between
partners with similar disease status.

While global trade in raw hides is relatively small (USD 6 225 million on average
between 2012 and 2014) and Asia’s contribution is below 4 percent, manufacturing indus-
try’s reliance on hides as a key input is substantially larger and could also be disrupted by
LSD. For instance, between 2012 and 2014 annual global exports of finished leathers and
footwear with leather uppers averaged USD 76 000 million, of which 41 percent originated
in Asia. According to the French Leather Council, Asia contributed 59 percent of global
exports of all leather goods in 2017.

The short-term costs associated with LSD outbreaks can increase substantially when
considering the response, with costs related to diagnosis capacity, outbreak investigations,
stamping out the disease, compensation, cleaning and disinfection, treatment, vaccination,
surveillance and awareness campaigns. Between 2016 and 2017, response costs in three
Balkan countries ranged between 42.3 and 99.8 percent of the total costs associated with
LSD outbreaks (Casal et al., 2018). These figures do not take into account the potential
impact on trade, the difference between countries being mainly explained by variations in
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TABLE 5
Estimated costs in USD of LSD vaccination (vaccine costs) in affected countries of Asia (Bangladesh,
Bhutan, China, India, and Nepal)

Infected provinces Infected + neighbouring
No. of vaccines needed 129 675 795 331612 731
Cost of vaccines 142 875 668 356 014 502

stamping out and compensation policies. Applying a modified stamping out policy for severe
clinical cases only with timely and close to market price compensation, reduces disease losses
substantially at the expense of response costs, shifting losses from private to public funds.

The costs of vaccinating cattle in affected countries are estimated. They include the direct
cost of procuring the vaccine, as well as the actual vaccination. On this occasion, only vac-
cine procurement costs were taken into consideration, assuming that all cattle and buffaloes
in provinces (Adminstrative Unit 1) with outbreaks within infected countries (Bangladesh,
Bhutan, China, India, Nepal) would be vaccinated, plus those in neighbouring provinces in
order to prevent further spread of disease. The cost effectiveness of a vaccination programme
depends on the type of vaccine, the coverage rate and the cost of vaccine delivery.

Taking into account the costs (Table 5), vaccination is economically justified under any
scenario, since the costs are lower than the estimated direct losses, compared to other
control strategies like stamping out. Incorporating potential trade losses increases the ben-
efits of vaccination before the disease can spread to other territories. However, while the
decision to vaccinate is economically beneficial for the entire region, the costs are borne by
infected countries only. Considering the positive externalities associated with vaccination,
regional funding mechanisms could absorb part of the vaccination costs.

Depending on the role that livestock play in society, the impact of infectious animal dis-
eases usually goes beyond the economic dimension. For example, although the Asian dairy
sector has seen the emergence of corporate-style large or mega farms, traditional smallholder
systems remain dominant (Staal et al., 2016). This implies that animal diseases such as LSD
threaten livelihoods of smallholders who rely on milk production for their own food security
and for income generation. Milk and dairy products play an important nutritional role through-
out life, but especially in childhood development (Muehlhoff, Bennett and McMahon, 2013).
The contribution of dairy products to prevent stunting is substantially higher than those of
eggs or meat (Headey, Hirvonen and Hoddinott, 2018). Considering that up to 50 percent of
milk produced is retained for domestic consumption in some parts of Asia (Kumar, Staal and
Singh, 2011), LSD may also have a profoundly negative if indirect impact on people’s health.

Taking into account that around two-thirds of the 600 million poor livestock keepers
globally are female (FAO, 2012), women are particularly exposed to the impacts of animal
diseases. Dairy cooperatives have contributed substantially to women’s empowerment in India
(Dohmwirth and Liu, 2020), where women account for 93 percent of total employment in
dairy production (Qureshi, Khan and Uprit, 2016). By reducing milk yields, profits and employ-
ment in that sector, LSD can contribute to widening gender inequality. Therefore, to address
the impact of LSD in Asia requires the design and implementation of gender-sensitive policies.






Disease control options

In Asia, the naive population of cattle and buffaloes is likely to be more susceptible to LSD.
High cattle and buffalo density in villages and communal sharing of watering and grazing
areas limit the efficacy of short distance movement restrictions, aided by vector mediated
transmission of disease. Flying biting insects, as well as ticks, potential vectors for the LSD
virus, are another challenge for the control of this emerging disease. Lack of efficiently
regulated and biosecure livestock production and market chains, coupled with lack of
traceability and certification processes can lead to rapid LSD spread, nationally and beyond
international borders. The religious and cultural affiliations of people in the south and east-
ern regions of Asia do not favour culling infected animals. Most countries lack funding and
regulations for timely and fair compensation to farmers for culled animals. Any stamping
out policy is hampered in many countries affected by LSD or at high risk of its introduction.

There are outstanding knowledge gaps related to LSD epidemiology, vector ecology,
efficacy and cost-effectiveness of the different control options. Furthermore, countries are
lacking a large enough number of doses of potent and safe LSD vaccines and the logistic
and technical capacities for mass vaccination of large numbers of susceptible animals.
Therefore, the veterinary services of affected and at risk countries, with no previous experi-
ence dealing with LSD, face serious challenges to develop effective LSD controls.

In response to the geographical expansion of LSD in the Russian Federation and the
Balkans in 2015-2017, FAO published an LSD field manual for veterinary professionals,
paraprofessionals and diagnosticians (Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017)
and a position paper on sustainable prevention, control and elimination of LSD in Eastern
Europe and the Balkans (FAO, 2017b). Additional materials and tools were developed to
assist countries, including an online training course on LSD preparedness, a contingency
plan template enriched with appendices on risk assessment questions, emergency vac-
cination planning, surveillance (for early detection) and prevention measures, awareness
leaflets/posters and videos, and a cost-benefit assessment tool.

In each country and region where LSD outbreaks occur, the control and eradication
measures need to be adjusted to local settings, taking into consideration the size of the
susceptible cattle population, local cattle farming practices, LSD risk factors and social and
religious traditions and beliefs. These regionally specific factors will determine which con-
trol and eradication measures are feasible and/or can be realistically implemented success-
fully. Countries need to decide on achievable, feasible policy goals, to become involved in
a regional discussion, to ensure that national policy goals are compatible with each other
and to harmonize control measures.

In general LSD control is based on: 1) vaccination of susceptible populations with >80
percent coverage; 2) movement control of cattle and buffalo and quarantine; 3) biosecurity
and vector control; 4) strengthening active and passive surveillance; 5) awareness raising on
risk mitigation among all stakeholders involved; and 6) zoning — large protection and surveil-
lance zones and vaccination zones. Table 6 lists available prevention and control approaches.



http://www.fao.org/europe/news/detail-news/en/c/1297437/
http://www.fao.org/europe/resources/transboundary-animal-diseases-leaflets/en/
http://www.fao.org/europe/resources/transboundary-animal-diseases-leaflets/tad-videos/en/
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TABLE 6

LSD prevention and control approaches

Expected outcomes

Control options

Challenges within South and East Asian countries

1. Preventing
introduction of
disease

¢ National legislation and contingency
plan available for LSD

e Strict regulations and testing
requirements for live cattle imports and
border inspection with quarantine of all
incoming livestock

e Awareness raising on the clinical
manifestation of LSD within farming
communities; communication on risk
mitigation with farmers and other
stakeholders

e Enhanced active and passive surveillance

e Enhanced biosecurity and vector control
measures on farms and along value chain

* Pre-emptive vaccination with effective
vaccines against LSDV

No contingency plan or written guidelines
available on LSD prevention, control,
eradication and surveillance

Large-scale official trade and unofficial
cross-border movement of cattle

As LSD is a new disease, lack of awareness
and knowledge for veterinarians and
farmers in South, East and Southeast Asia,
Prevailing low input backyard/subsistence
farming with poor hygiene and biosecurity
practices

Abundance of blood-feeding vectors and
presence of suitable insect breeding sites
(standing water and manure) at a farm
Vaccine stocks and cold chain infrastructure
not always available for quick deployment

2. Immediate
containment
and eradication
once disease is
introduced in a
limited area in
country

¢ Swift regional vaccination using vaccines
with proven efficacy against LSD and
a minimum 80 percent vaccination
coverage

* Quick stamping out of infected animals
and offering farmer compensation: fair
and timely and/or slaughter campaigns

e Carcass disposal, cleaning and
disinfection

e Epidemiological investigations and
tracking the spread of the virus

e Ban on cattle and buffalo movements
and zoning

e Enhanced active and passive surveillance

e Awareness raising on clinical
manifestation of LSD and communication
with farmers and other stakeholders on
LSD risk mitigation

¢ Implementation/availability of cattle
identification and vaccination records
system

e Vector control at farm and animal level

Similar to prevention of the introduction of
the disease (see above)

.

No funding dedicated or available

for compensation and no approved
compensation plan

Large animals like cattle and buffalo
difficult to dispose of (for advice see FAO
Focus On: http://www.fao.org/3/CA2073EN/
ca2073en.pdf)

Stamping out and culling not accepted in
certain cultures

Ban on cattle and buffalo movement

is expensive and complicated for many
countries, therefore it is not always feasible
due to lack of facilities for temporary
standstill with effective prevention of
contacts between animals, vector control,
cleaning of stables, feeding and watering of
cattle and buffaloes

e Most countries in the region do not have a

cattle identification system

3. Efficient and
quick control of
the disease with

¢ Swift regional vaccination using vaccines
with proven efficacy against LSD and
a minimum 80 percent vaccination

Most countries in the region do not have a
cattle identification system

Adequate cold chain for vaccine delivery is

possibility of coverage difficult to maintain in prevailing climatic
eradication in e Vector control conditions
3-5 years. e Movement control and zoning e Harmonization across areas/right time for
e Awareness raising and communication vaccination is key but requires regional
on LSD risk mitigation to farmers and cooperation and collaboration
other stakeholders e Few laboratories exist in the region to
e Identification and traceability of animals ensure quality and safety control of batches
with recording of vaccination of vaccine (evidence of absence of bacterial,
fungal, mycoplasmal and viral contaminants
safety, potency) as well as appropriate
validation for use and dose of heterologous
vaccines (ten-fold doses)
4. Endemic No action taken e Food security and nutrition balance loss (e.g.
situation energy, protein, vitamins and minerals) due

Lost animals,
damaged hides,
reduced milk
productivity,
infertility

to key role of milk and dairy products in
diets, especially in countries with population
following Hinduism and Buddhism

High socio-economic impact, especially on
female smallholders

Trade restrictions
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CATTLE MOVEMENT CONTROL

Standstill and quarantine are the very first measures to be undertaken quickly, especially
at first detection of the disease in a country or region. This also applies to at risk areas
bordering neighbouring countries which report LSD. Movement control zones should be
kept as small as possible, and clinical surveillance in at risk regions should be implemented.

VECTOR CONTROL

As a sole measure vector control cannot prevent infection or spread of LSD but should be
considered a supportive measure. Vector control can be achieved by regular use of pour-
on repellents and insecticides for cattle and buffaloes with other insect control systems in
barns and farm premises. It is important to select a repellent that is effective against the
local insect or tick species. When using insecticides, withdrawal times for milk and meat
need to be considered. Large-scale use of insecticides in the environment is not recom-
mended as they may be harmful to the ecological balance and to other useful insects such
as honeybees and pollinators. Insecticide-impregnated netting is being investigated as a
way to reduce vector attacks on livestock and may be helpful where husbandry systems
make it practical (FAO, 2013¢)

Regular and thorough cleaning, disinfection of barns and other premises where sus-
ceptible livestock are kept in addition to clearing or limiting vector breeding sites, such as
standing water sources, slurry and manure and improved drainage of holdings are import-
ant general measures, even in the absence of disease.

VACCINATION

Vaccination of cattle using a vaccine with demonstrated efficacy is the best option for con-
trolling the spread of LSD, especially if pre-emptive, i.e. applied before the virus enters a
region or country at risk. However, preventive vaccination against LSD leads to trade restric-
tions on the export of live cattle and their products, which may deter disease-free exporting
countries from implementing pre-emptive vaccination in high-risk regions.

Pre-emptive vaccination is highly recommended when LSD is detected across borders
in neighbouring countries. It may take the form of zone or buffer vaccination, taking into
account geographical barriers, transport access routes and host population densities (FAO,
2017b).

Emergency vaccination is an immediate response to an outbreak within the country. It
must be performed immediately after the detection of the first case. In the field, the first
cases of LSD are usually not detected early enough as the time window between infection
and viraemia is one to five days, during which it is impossible to identify infected animals.
In addition, in early stages of the disease, non and mild clinical cases may be difficult to
recognize, even for the most experienced veterinarians. Emergency vaccination can be
applied in the form of barrier vaccination, blanket vaccination, ring vaccination or targeted
vaccination (OIE, 2019b).

Where there is localized presence of the disease and existing natural barriers and means
for cattle identification, a country may be divided into vaccinated and non-vaccinated zones.
Regional vaccination is preferable to ring vaccination, given the challenges in detecting early
cases, and requires efficient movement control, particularly between zones with different
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infection status. The extent of the vaccinated zones should be based on epidemiological
and geographical or country statutory (district, province etc.) parameters rather than the
classical radius shape.

After deciding on the objectives of a vaccination programme, its success mainly
depends on efficacy of the vaccine product, efficient delivery (transport, cold chain, suitable
equipment, correct dosage, application and biosecurity) and sufficient vaccination coverage
(80-100 percent). Other important factors include: i) capacities authority, funding and suffi-
cient personnel for the veterinary services to carry out the vaccination campaign, other con-
trol/eradication measures and surveillance programmes; ii) data availability including cattle
ID/ vaccination/health records/cattle movement history and database access; iii) regulation
of cattle trade and cattle movements; and iv) diagnostic capacity of national reference and
sub-national laboratories.

The success of LSD control and eradication in Israel and the Balkan region of Europe
was based on repeated annual vaccination for several years after the cessation of clinical
cases. Harmonized and risk-based timing of vaccination campaigns across regions provide
the best protection and should be carried out prior to large-scale movements of cattle
and buffaloes, for example prior to seasonal grazing or festivals, where demand for meat
is high. Newly purchased animals should be vaccinated before introduction to farms. The
vaccination should be implemented on the farm of origin and before movement to auction
yards or live animal markets. Calves from vaccinated/naturally infected mothers should be
immunized at the age of three to four months, either individually or during the next round
of scheduled vaccinations but time enough before the higher risk season for re-incursion.

Vaccinations are often started when the virus is already present and spreading in the
region. It is important to note that maximum protection is achieved approximately three
weeks post-vaccination. If vaccination takes place when the disease is already suspected in
the herd, village or epidemiological unit, vaccination of non-clinical animals can still take
place, but taking care to use only a new or sterilized needle for each animal.

Vaccines

Presently only live, attenuated vaccines are available against LSD virus. There is ongoing
research and development of inactivated vaccines. Three groups of vaccines offer good
protection against LSDV in cattle (see Annex 3): attenuated vaccines based on LSD, SPP or
GTP viruses. Vaccines should be produced under good manufacturing practices (European
Union, 1991) and and according to OIE standards.> Efficacy testing is required prior to
applying the vaccine. Vaccine challenge experiments should be carried out at specialized
authorized laboratories only. The vaccine selected for use in a country should meet the
recommendations of the International Cooperation on Harmonisation of Technical Require-
ments for Registration of Veterinary Medicinal Products programme® and should comply
with the regulatory approval procedure of the country. In addition, vaccines should be
manufactured in accordance with the principles set out in the OIE standards for veterinary
vaccines/biologicals (OIE, 2019¢).

> OIE manual of diagnostic tests and vaccines for terrestrial animals 2019, Chapter 3.4.12 and 3.7.12
6 https://vichsec.org/en/
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Attenuated LSDV vaccines

Currently, there are three vaccine producers manufacturing attenuated homologous LSDV
vaccines. Live, attenuated LSDV vaccines provide good protection in cattle if 80 percent
coverage can be attained. There is evidence of mild adverse effects of attenuated LSDV
vaccines called the ""Neethling response”. At the same time, according to recent studies,
after vaccination with live attenuated Neethling LSD vaccine, there is no significant change
in mortality or milk production during the 30 days post-vaccination and no difference
between the pre- and post-vaccination periods in routine culling, immediate culling and
in-farm mortality for those animals vaccinated for the first time (Morgenstern and Klement,
2020).

Attenuated SPPV vaccines

SPPV vaccines at a higher dose (three, five and ten-fold) have been used in cattle against
LSDV in those regions where LSD and SPP are both present. As the protection provided by
SPPV vaccines against LSDV is believed to be partial, selection of the vaccine should always
be based on its demonstrated efficacy against LSDV by a challenge trial carried out in a
controlled environment. The ten-fold dose of attenuated SPPV vaccines is recommended
for immunization of bovines against LSD. Nevertheless, compared to the Neethling vaccine
its efficacy is significantly lower (Ben Gera et al., 2015).

Attenuated Gorgan GTPV vaccine

Commercially available GTPV Gorgan strain has been demonstrated to provide the same
protection against LSD as the LSDV vaccines (Gari et al., 2015). Gorgan GTPV vaccine is
a good, cost-effective alternative in those countries where GTP and LSD overlap. Recent
data from Kazakhstan also enhance our understanding of the potential use of GTPV where
the goatpox vaccine strain for LSD elicited a strong protective immune response in cattle
(Zhugunissov et al., 2020).

In India the GTPV Uttarkashi strain is being evaluated for level of protection against
LSD as compared to the LSDV vaccine and is already used for emergency vaccination. In
Bangladesh GTPV vaccine was used in Chattogram and found to be effective against LSD
(Dhaka Tribune, 2020; Kayesh et al., 2020)

Considering the positive experience in LSD control in Israel and the Balkan region of
Europe as well as recent studies, control programmes based on mass annual vaccination
using live, attenuated LSDV vaccine should be the preferred option. With successful testing,
validation and approval, the GTPV Uttarkashi strain vaccine could be a more affordable
option that is more quickly available and useful for large scale immunization programmes.
There are also several studies of the GTPV vaccine based on the Gorgan strain with success-
ful results (Zhugunissov et al., 2020).

Surveillance

The objectives of surveillance include early detection of LSD and/or proof of freedom from
the disease. The sample types are skin lesions and scabs, saliva or nasal swabs, EDTA blood
for PCR assay, and whole blood for serology. Both passive and active surveillance can be in
place using the appropriate diagnostic test (clinical examination, PCR, and ELISA), each time
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time defining the design prevalence (threshold of detection). A manual and the associated
tool (sampleator) exist to calculate sample size.”

Passive surveillance is very effective in naive populations due to the typical and visible
clinical signs of LSD. In immunised populations the clinical signs are less clear and as a result
passive surveillance may not contribute much to early detection of the disease. In popula-
tions where vaccination was or is still being implemented, active surveillance based on clin-
ical examination (6775 percent sensitivity in experimental trials) and PCR test confirmation
on skin and blood samples is shown to be more effective. Active surveillance can target
at risk areas (e.g. areas bordering infected countries). As per OIE, guidelines stipulate that
“surveillance in a free country or zone should be carried out over an appropriate distance
from the border with an infected country or zone, based upon geography, climate, history
of infection and other relevant factors” (OIE, 2020). European guidelines set a protection
zone of 20 km and a surveillance zone of 50 km (Council Directive 92/119/EEC, 1992) but
each country should make a decision based on relevant ecological and geographical fea-
tures, production systems, animal movements and value chains within and between them.

Surveillance is also an essential component of the control programme e.g. emergency
vaccination, by: 1) examining animals outside the vaccination zone to prove the disease did
not escape the vaccination zone; 2) clinically checking animals in the vaccination zone prior
to vaccination to confirm they are free of LSD; and 3) reporting and investigating any adverse
reaction to the vaccine. Surveillance should take place both outside (in a 20-50 km zone
starting from the borders of the vaccination zone) and inside the vaccination zone, before
and after vaccination. Ideally, all farms and herds should be examined prior to vaccination,
to rule out the clinical presence of the disease. The vaccination team can do this at the time
of vaccination, by calling the animal owner or handler to certify the animals do not show
clinical signs, or by sending surveillance teams prior to the arrival of the vaccination team.
Surveillance activities should take place uniformly during the 28-day post vaccination period
to detect LSDV already in incubation or any adverse reaction due to the vaccine (FAO, 2019).

Awareness
Efficient disease control is impossible without good cooperation among farmers and other
cattle value chain actors. Awareness campaigns should be targeted at official and private
veterinarians, both in the field and in abattoirs, among veterinary students, farmers, herd-
ers, cattle traders, cattle truck drivers and artificial inseminators. Cattle truck drivers are in
a particularly good position to identify infected animals on farms, in slaughterhouses, or at
cattle collection and resting stations and to notify veterinary authorities about any clinical
suspicion as soon as possible (Tuppurainen, Alexandrov and Beltran-Alcrudo, 2017).

Awareness of farmers, pastoralists, veterinarians, butchers and other relevant stake-
holders is crucial to improve passive surveillance for early LSD detection and control. It also
contributes to higher levels of biosecurity to prevent LSD introduction into the country or
the herd and ensure rapid detection and an early, more efficient response to outbreaks.

A range of FAO training and awareness materials and tools are available that can be
adapted to country contexts.®

7 See https:/zenodo.org/record/167307#.X61nRgecb5a
8 See http:/www.fao.org/europe/resources/transboundary-animal-diseases-leaflets/en/
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OTHER CONTROL MEASURES

In most countries of South, East and Southeast Asia a stamping out policy is not feasible
due to religious beliefs and cultural traditions, as well as economic and epidemiological
considerations. Stamping out is difficult to pursue due to lack of compensation funds and
the challenges of humane slaughter and carcass disposal in line with animal welfare and
infectious disease control requirements in the vast majority of countries. Culling infected
animals is therefore not a recommended option for these countries.

In countries where a total or partial stamping out measure is feasible, this will increase
the effectiveness of other measures, leading to faster disease control and eradication.
In such countries where culling and disposal of infected animals is feasible and there is
a government compensation fund it is important to effect stamping out quickly at first
detection of the disease. If not, stamping out will not be an efficient control measure and
for preference should not be undertaken. For it to be effective, cases must be clinically
recognized, preferably confirmed rapidly in a laboratory, humanely culled and disposed of
appropriately and as soon as possible. According to the European Food Safety Authority
(EFSA) low reporting rates of clinical disease (~50 percent) reduce the possible benefits of
this approach (EFSA, 2015). Reporting decreases even more when compensation for stamp-
ing out is not timely, fair, well-regulated or applied consistently. Stamping out should never
take place in isolation, but in combination with movement control, tracing and surveillance,
zoning and compartmentalization, awareness campaigns and emergency vaccination.

If total stamping out is not an option, animals with clinical signs must always be
removed from the herd as soon as possible and disposed of safely. See FAO's Focus On:
Carcass management for small- and medium-scale livestock farms (Miller and Flory, 2018)
for practical guidance on safe carcass disposal.

Slaughtering and processing of the carcass for consumption is an option to reduce virus
load and virus spread without culling, especially in smallholder and backyard systems. It is
always difficult to justify throwing away non-infected or suspected animals without clinical
symptoms. Allowing farmers to sell the carcass will reduce economic losses and improve
reporting. Cattle slaughtered with clinical signs are not suitable for human consumption.
However, if these animals are treated with antibiotics and anti-inflammatory drugs, follow-
ing recovery and drug withdrawal period they are safe for human consumption.

DISCUSSION AND RECOMMENDATIONS
The cattle and buffalo trade in Asia is versatile and dynamic, although fragile, reflected in
the rapid shifts in trade flows following new regulations implemented by countries, the
introduction or spread of animal diseases, tough competition for the cattle market from
countries outside Asia, and the political environment, among others. Given the number of
countries reporting LSD in recent months, Bangladesh, Bhutan, China, India and Nepal,
and the extent of the live cattle and buffalo trade during which it is unlikely biosecurity
measures are taken, the spread of LSD across Asia is a tangible, imminent major threat to
animal health, welfare and the regional economy.

This risk assessment indicates Cambodia, Lao People’s Democratic Republic, Myanmar,
Thailand and Viet Nam are at high risk of LSD introduction. The main risk pathways are
the significant informal trade in cattle and buffalo and their products between these
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countries and LSD-affected countries, poor biosecurity in bovine production systems and
along the value chain and the moderate abundance of vectors during the period, i.e.
October—December. It is interesting to note that the Indian LSDV isolates are closely related
to the strains from Kenya rather than from Europe, (Sudhakar et al., 2020) suggesting the
disease can make long distance jumps along trading corridors.

Once introduced, further spread into non-infected areas with high densities of sus-
ceptible animals and the presence of suitable vectors is anticipated, especially when early
detection or movement control are not possible. Future studies mapping the risk of LSD
spread, using modelling approaches including host and ecoclimatic variables are encour-
aged to inform surveillance for early detection (Allepuz, Casal and Beltran-Alcrudo, 2019).

In general, vaccination of cattle using a vaccine with demonstrated efficacy is the best
option for controlling the spread of LSD and reducing direct and indirect economic losses.
Mass vaccination using live attenuated homologous vaccine (LSDV) demonstrated better
results in controlling and eradicating LSD in Europe (the Balkans) and Israel than the appli-
cation of SPPV vaccine in other regions. Vaccination with a ten-fold dose of heterologous
vaccine could be considered an alternative option where sheep and goatpox are present.
Among heterologous vaccines, preference is given to GTPV. The quality and safety control
of each batch of both homologous (using LSDV) and heterologous (using GTPV or SPPV)
vaccines must be ensured. It is important to conduct vaccination according to professional
and biosecurity standards to avoid iatrogenic transmission of the disease when vaccinating
or treating animals. This could lead to the fast and wide spread of LSD if outbreaks occur
during mass vaccination campaigns.

The cost effectiveness of vaccination provides a strong economic justification for it.
However, while controlling disease with vaccination is economically beneficial for the
entire region, the costs are borne by the vaccinating countries only. Considering the
positive externalities associated with vaccination and high risk for progressive spread and
endemicity in South and East Asia, regional funding mechanisms could absorb part of the
vaccination costs.

If stamping out is applied, a compensation scheme should offer fair and timely compen-
sation to owners of culled animals. It is advisable to agree compensation with stakeholders
and policymakers in advance, even before the first LSD introduction, to prepare an ade-
quate budget and make sure the legislation, authority and means are in place to complete
the culling effectively and smoothly.

The vector ecology linked to LSD in this region requires further studies to develop and
implement technically safe, sound, cost efficient and environmentally friendly vector control
programmes.

It is recommended that countries at high risk of LSD introduction implement the fol-
lowing:

1. Strict border inspection of all susceptible imported animals with a compulsory clini-
cal inspection, quarantine and testing regime. Make sure to have suitable facilities,
feed, manpower and budget to hold quarantined animals over time, with minimal
risk of spread to local animals.

2. Pre-emptive vaccination of all susceptible animals in wide enough strips along high
risk zones bordering on infected neighbouring countries, long enough before the
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high incursion risk is anticipated or from other areas with high risk of LSD incur-
sion. Vaccination strips should ideally be set approximately up to 80 km from the
border. Countries need to consider also other factors such as terrain, mountains,
waterways, roads and density of cattle populations. This only applies if the vaccine
is already available for use in that country.

Active clinical surveillance and awareness campaigns on clinical disease signs, pre-
vention and control among practitioners and government and private veterinarians
and paraprofessionals, border inspectors, famers, traders and other actors in the
cattle/buffalo value chain for early detection of first cases of the disease. Develop-
ing specific gender sensitive awareness raising programmes for women farmers is
recommended, as their engagement is likely to improve early disease detection and
prevent further spread.

Improved biosecurity at all levels of the cattle/buffalo production and value chain, as
well as cleaning, disinfection and vector control. It is most important to control the
introduction of new animals into the herd. This should be preceded by quarantine
and/or testing.

Points 1 to 4 should be part of a detailed national contingency programme, along
with guidelines on slaughter, carcass disposal and the use of meat for consumption.

Countries at moderate risk should follow all the above recommendations except 2. Low
risk countries should monitor the situation closely with a high level of preparedness in terms
of contingency planning, as and when the risk level changes.

Countries that have already suffered LSD introduction are recommended to:

1.

Control movement of susceptible animals and zoning/regionalization, set up road
check points and establish authorised, trained units to enforce these measures.
Perform a mass vaccination programme targeting all susceptible animals, with reg-
ular post-vaccination monitoring to evaluate the programme’s effectiveness.

Apply humane slaughter methods — if stamping out is permitted by law — observing
animal welfare standards, with compensation as applicable within national legisla-
tion. Slaughtering campaigns, if implemented, must observe withdrawal periods for
animals that have been medicated.

Enhance active surveillance in high risk areas and a high level of disease awareness
to improve early detection and facilitate containment.

Improve biosecurity at all levels of the cattle/buffalo production and value chain,
including cleaning, disinfection and vector control. In addition, training in biose-
curity practices for smallholders, women farmers, traders and market operators is
essential to minimize spread.

Give timely notification to neighbouring countries and relevant international orga-
nizations according to international regulations.

Collaboration between infected and at risk countries sharing borders is paramount to
exchange information on disease prevalence, applied control measures, vaccines being
used, and post-vaccine sero-monitoring. Regular collaboration and constant communica-
tion build trust and will enable resumption of bilateral trade, minimizing economic losses
for both sides.
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Areas of uncertainty and outstanding gaps

Despite recent intensive European studies following the emergence of LSD in Europe and
the Middle East there are still many knowledge gaps about the biology, host responses and
epidemiology of this disease. Future collaboration is paramount between experts, reference
centres, veterinary services and international and regional organizations in infected and
at risk countries. Among the most urgent priorities that require better understanding are:

1. Using challenge trials to test the efficacy of locally available vaccines against LSD.

2. Establishing the rate of onset, duration of immunity and protection from vaccina-
tion.

3. Clarifying the epidemiological significance of animals with subclinical infection (due
to innate or acquired immunity or a low infection rate, including small ruminants)
in the spread or maintenance of LSDV.

4. Informed vector control programmes on vector ecology in different regions as well
as vector species involved in LSDV transmission, and the distance and time span
over which they can transmit infection.

5. Virus survival in inter-epizootic periods.

The possibility of simultaneous administration of LSDV vaccine with other obligatory
vaccines (such as FMD or brucellosis) and any adverse effect on sero-conversion or
protective immunity.

7. Inclusion of attenuated LSDV vaccination into cattle testing regimes, such as intra-
dermal tuberculin testing.

FAO is closely monitoring the disease situation through media and country reports via
the Global Animal Disease Information System — EMPRES-i. This feeds into continuous
risk assessment, early warning and communication to affected and at risk countries and
mechanisms that provide continuous support through Incident Coordination Groups run by
the FAO Emergency Management Centre for Animal Health (EMC-AH). We plan to review
existing risk assessment in 3-6 months to monitor if the assessment held true. It will be
updated as the epidemiological situation changes.

A regional approach is the only effective way to target transboundary animal diseases
such as LSD, through harmonized prevention and control measures, such as vaccination
programmes, as well as creation of regional fora where countries can share information,
lessons learnt and best practices. Cooperation among all stakeholders (farmers, traders,
processors, veterinarians, and other cattle/buffalo value chain actors and industry associ-
ations) is crucial for optimal success. Raising awareness and active engagement of these
groups will improve collaboration in early detection and the effective, timely implementa-
tion of any prevention and control measure. FAO supports countries in identifying solutions
best fitted to their circumstances, exploring and piloting new approaches for risk mitigation
and outbreak control if needed.

There is a high risk of a potentially endemic situation in the region with disastrous
socio-economic consequences. FAO encourages and supports countries in the urgent need
for regional coordination to control LSD in Asia and prevent further spread.
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Annex 1

Compilation of major risk factors
for LSD introduction and/or
spread by country
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Annex 2

Parameters used to estimate
the impact of LSD under
different scenarios

We constructed scenarios using parameters extracted from the literature and/or outbreak reports from
Middle East countries from 2012 to 2016 considering two scenarios regarding the spread of the disease.

Cattle and buffalo

population at risk EElE e
Scenario 1 3.42% Median from official outbreak notifications from Middle East countries (5)
Scenario 2 10.52% Mean from official outbreak notifications from Middle East countries (5)

We assumed that clinical signs appear on 18.5 percent of the cattle population at risk
(1,2,5,6,13), but only 2.9 percent of the buffalo population at risk (4,11,12). For each
scenario, two sub-scenarios were considered: medium impact and high impact. The param-
eters are summarized in the following table.

Parameter Type Medium High Source
Medium: average from outbreak notifications (5)
Exotic/crossbred 4.6% 8.1% and the literature (1,2,6,13); high: average from the
Mortality literature only (1,2,6,13)
rate Indigenous 2.3% 4.0% 50% of mortality rate for exotic breeds
Buffalo 0.0% 0.0% Extracted from the literature (4,11,12)
. Medium: average from the literature (1,2,8,9,10);
= 0, d 0,
Exotic/crossbred S Sl high: extracted from literature (10)
Milk : o - - -
e Indigenous/ 26.0% 42.0% 50% of milk reduction for exotic breeds as suggested
buffalo in literature (7,10)
# of days 45 70 Extracted from the literature (7,10)
Exotic/crossbred -6.2% -23.1% Medium: extracted from (7); High: extracted from (2)
Weight - o0 o0
s (Grestd) Indigenous 1.2% 1.2% Extracted from (7)
Buffalo -1.2% -1.2% Same as indigenous breeds

Hides from infected animals showing
Hide loss clinical signs are assumed to lose their Assumption due to the lack of data
commercial value

22.5% of buffaloes are raised
as source of draft power

Extracted from (3)

Draught Same percentage assumed

power loss  for cattle Assumption due to the lack of data

Cost associated with draught

power loss Extracted from (7)
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ANNEX 3
Producers of lumpy skin
disease vaccines

Type of vaccine Virus strain Producer

Attenuated LSDV vaccines

Onderstepoort Biological Products LSDV Neethling strain OBP, South Africa

Lumpy skin disease vaccine for

cattle

MSD Animal Health Lumpyvax LSDV Neethling strain MSD, Animal Health, South Africa
BOVIVAX LSD LSDV Neethling strain MCI Santé Animale, Morocco

Herbivac LS LSDV Neethling strain Deltamune, South Africa

LSD-NDOLL LSDV Neethling strain Dollvet, Turkey

Lumpyvac™ LSDV Neethling strain Vetal Animal Health Products S.A., Turkey

Attenuated SPPV vaccines

Jovivac Sheeppox virus strain RM-65 JOVAC, Jordan

Attenuated GTPV vaccine

Caprivac Goatpox virus strain Gorgan JOVAC, Jordan

Freeze dried live attenuated
Goatpox Virus strain Gorgan
vaccine.

Potential attenuated GTPV vaccine

Goat Pox Vaccine* Goatpox virus, live, Hester, India
Uttarkashi strain

* Goatpox virus Uttarkashi strain vaccine needs to be validated to confirm it provides the same protection against LSD as
the LSDV vaccines.


https://www.obpvaccines.co.za/resources/productInserts/LUMPY%20SKIN%20DISEASE%20VACCINES%20FOR%20CATTLE.pdf
https://www.obpvaccines.co.za/resources/productInserts/LUMPY%20SKIN%20DISEASE%20VACCINES%20FOR%20CATTLE.pdf
https://www.obpvaccines.co.za/resources/productInserts/LUMPY%20SKIN%20DISEASE%20VACCINES%20FOR%20CATTLE.pdf
https://www.msd-animal-health.co.za/products/lumpyvax/
https://www.mci-santeanimale.com/en/706-bovivax-lsd-n.html
https://deltamune.co.za/
https://dollvet.com.tr/wp-content/uploads/2020/08/lsd-ndoll-eng-prospekt%C3%BCs.pdf
https://vetal.com.tr/en/lumpyvac-2
http://www.jovaccenter.com/product_card.php?parent_id=157&sub_id=164&type=1&product_id=5
https://www.hester.in/goat-pox-vaccine-live-ip
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Lumpy skin disease (LSD) is a vector-borne disease of cattle and Asian water
buffalo that is included on the OIE (World Organisation for Animal Health)
list of notifiable diseases. In July 2019 LSD was introduced to Bangladesh,
China, and India and then spread to Nepal and Bhutan and in 2020 to various
provinces of China and India.

A qualitative risk assessment was conducted to assess the likelihood of
introduction and/or spread of LSD in 23 countries in South, East and Southeast
Asia based on information available up to 31 October 2020.

The economic impact of LSD for South, East and Southeast countries was
estimated to be up to USD 1.45 billion in direct losses of livestock and
production. These losses may be higher, due to the severe trade implications
for infected countries.

This document provides an overview of LSD control approaches, including
prevention. The cost-effectiveness estimation demonstrates a strong
economic justification for vaccination and advocates for a regional approach
to harmonize control measures.
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