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Lumpy Skin Disease (LSD): an overview

The Lumpy Skin Disease

Lumpy Skin Disease (LSD) is an OIE notifiable infectious disease. The disease
is caused by Lumpy Skin Disease virus (double-stranded DNA virus) of the
Poxviridae family, which leads to a massive production loss. The virus is one of the
three closely related species within the genus Capripoxvirus, the other two species
being Sheeppox virus and Goatpox virus. Lumpy Skin Disease virus (LSDV) is also

known as Neethling virus.

Animals affected
LSD virus primarily infects cattle and water buffaloes. Infection may also occur

in Zebu giraffes as well as Impalas.

Spreading of LSD

The disease was first reported in Zambia in 1929. Until 1990, the disease remained
endemic to sub-Saharan Africa later extending into North Africaand  then into the
Middle East. More recently, spread of LSD has been evident from parts of southeast
Europe, with reports of outbreaks in Turkey and Russia amongst other countries. The
disease known to have a morbidity rate of 10-40 % and mortality rate of 1-5 %. In
India, the disease was first recorded in Odisha on August 2019. The disease has now
spread to more than 15 states namely Maharashtra, Kerala, Karnataka, Chhattisgarh,
Bihar, Madhya Pradesh and others within just 16 months. Assam was hit by LSD in
June 2020 and was first confirmed in Hailakandi district. Subsequently the disease

spread to other districts.

Transmission of LSD virus

Lumpy skin disease is primarily spread between animals by biting insect vectors
such as mosquitoes and biting flies (Stomoxys calcitrans). Direct transmission of
LSD virus amongst the animals is not frequent. The disease is also transmissible
through infected milk to suckling calves, saliva, nasal secretion and semen of
infected bulls. The virus can survive in the necrotic nodules of skin up to 33 days or
more, 11 days in saliva, 22 days in semen, around 35 days in desiccated crusts and

for a long time in the environment.
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Prospective study on LSD in Assam

The present outbreak of LSD was fast spreading and covered large population of
cattle in different districts of Assam. The Core Lab under the Advanced Animal
Disease Diagnosis and Management Consortium (DBT-ADMaC), AAU, Khanapara
constituted a study group to make a prospective study on the disease episode with
due permission of the Director of Research (Vety), AAU, Khanapara. Various
questionnaires were prepared to survey the disease epidemiology, clinical
manifestation, treatment response and economic loss. Further, a controlled immune
response study was done against LSDV using goat pox vaccine in two different

locations in Assam.

Distribution of LSD in Assam

Lumpy skin disease or LSD was recorded in Assam for the first time in Hailakandi
district [24.6811° N, 92.5638° E| of Assam during April-May, 2020. The disease was
confirmed by ICAR-National Institute of High Security Animal Disease, Bhopal
(Annex-i). Later on, the disease started spreading to nearby places and within a span
of 3-4 months; it was reported from different districts of Assam. The disease was
frequently recorded in free grazing population in comparison to stall fed animals.

Seasonal distribution of LSD was found to be variable from place to place. As
the disease is transmitted by an arthropod vector, the distribution of the disease
depends on the breeding season of the arthropod vector and hence, the infection may
be prevalent throughout the year. However, as far as Assam is concerned, outbreak
occurred in the pre-monsoon season (March-May, 2020) and highest prevalence of
LSD among the animals was recorded during the monsoon season (June - October,
2020). It was observed that the incidences subsided from the month of February, 2021

onwards.

Sero surveillance
After the confirmation of the disease in Hailakandi district, 100 sera samples
were randomly collected from suspected cattle flocks of other districts of Assam for

seromonitoring of the disease. The sera samples were tested using the IDscreen
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Capripox Double antigen ELISA kit (Make ID Vet) following the manufacturer’s

instructions. Out of the samples tested, 15 samples were found to be positive showing

a seropositivity rate of 15 % in the suspected cattle.

Clinical signs of LSD

The incubation period in experimentally infected animals is known to vary
between four and seven days, but in naturally infected animals it may be up to five
weeks. The disease is mainly characterized by sudden onset of fever (>50°C),
enlarged superficial lymph node and multiple nodules measuring 2- 5 cm in diameter
on the skin and mucous membrane of respiratory and gastrointestinal tract. Nodules
may occur on any part of the body, but particularly common on the head, neck, udder,
perineum, genitalia and legs. Swollen skin nodules may separate from the healthy
skin and dry and harden to form a “sit-fast” lesion. Secondary bacterial infections

may occur. Rhinitis and conjunctivitis can also been seen. Infected cattle may also

develop oedematous swelling in their limbs and exhibit lameness.

Study design: In the present study programme, a total of 1000 cases were

monitored and data were recorded based on the-

i.Physical inspection of sick animals at farmers’ door step and at different
Goshala.

ii.Response to the feedback forms circulated to various district based
Veterinary dispensaries and other private practitioners around Assam.

*Certain data were also collected via telephonic conversations with

owners/practitioners wherever physical inspection was not feasible.

After analysing the field data from the last outbreak of LSD in Assam, the
incubation period of the disease was found to be 5-10 days. Clinical signs like
nodular formation; inappetence and unilateral or bilateral swelling of the limbs were
observed in all the cases while posterior weakness and corneal ulceration were
observed in less than 1 percent of the cases monitored. The details of observations

are graphically presented in Fig 1.
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From the clinical data it could be summarized that based on the appearance of
certain symptoms, the disease could be categorized as Mild form and Severe form

(Fig 2).
» Mild Form: Focal or scattered superficial swelling affecting only few areas
of the body.

» Severe Form: Generalized nodular swelling distributed throughout the body,
swelling of limb, brisket, ventral abdomen.

Fig 2: Pie chart showing the proportion of
clinical forms encountered

= Mild

M Severe
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‘ Mild Form P ‘ Severe Form P

» Lacrymation (Fig 3) »  Multiple lesions in severely infected animals
(Fig 6) distributed at head and neck region,
perineum, genitalia, udder and limbs (Fig 8)

» Nasal discharge +  Ulceration of the centre of the lesion and
scab formation on top (Fig. 9, 10).

»  Persistence of skin nodules for several
» Enlargement of subscapular and months.
prefemoral lymph nodes (Fig 4)

+  Development of ulcerative lesions in the
cornea of one or both eyes (Fig.11 ) and
marked swelling of the abdominal brisket

» Appearance of few nodular skin region (Fig 12)

lesions (Fig 5) of 4-10 mm in _ o
diameter in face, neck and parts »  Lesions on the legs and on top of the joints
of the body. may lead to deep subcutaneous infections
complicated by secondary  bacterial
infections (Fig. 13,14) and bilateral
swelling of legs resulting in lameness (Fig.

» Marked unilateral swelling of leg 13)

and joint (Fig. 7). Swelling in
chest region. (Fig. 12). + Other common complications include
pneumonia caused by secondary bacterial
infections and mastitis
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In mild case few nodules In severe cases multiple nodules
form in the neck and fore leg of varying sizes (0.5 to 4 cms)

appear throughout the body
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Nodules slowly covered with
e : crust and later on sloughed off
Several nodules aprear in The leaving a raw 'sit-fast’ lesion
perineum and genitalia. Marked

swelling of limbs (unilateral)

Ulcerative lesions develop in the Marked swelling of the chest
cornea leg and joint region

Skin lesions on the legs leading to deep subcutaneous infections
complicated by secondary bacterial infections
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In context of wound aging, most conspicuous early signs were fever, lacrimation,

off fed and swelling of pre-scapular and pre-femoral lymph nodes.

Treatment and Management of the disease

LSD is caused by a virus and no such anti-viral therapy is generally employed.
Therefore, the treatment of LSD is only symptomatic and targeted at preventing
secondary bacterial complications using antimicrobial therapy. A survey on the
treatment protocols adopted by the field veterinarians showed that a combination of
antimicrobials, anti-inflammatory, supportive therapy and anti-septic solutions were

successful in preventing complications in the affected animals.

Effective treatment regime

Four different treatment regimes (hereafter mentioned as T1, T2, T3 and T4) were
evaluated against the field outbreak. The efficacy of treatment was evaluated based
on some specific clinical improvement i.e., attaining normal body temperature,
disappearance/ reduction in number of nodules, reduction in swelling of superficial
lymph nodes, reduced abdominal, brisket swelling and healing of ulcerated wound

lesions etc.

» T1--- Streptomycin + Penicillin + anti-inflammtory + antihistaminics +
serratiopeptidase.

» T2---Enrofloxacin + anti-inflammatory + antihistaminics + serratiopeptidase.

» T3- --Ceftriaxone + anti-inflammatory+ antihistaminics + serratiopeptidase.

» T4- --Amoxycillint anti-inflammatory+ antihistaminics + serratiopeptidase
+ any traditional approach for wound management.

The efficacy of the treatment was influenced by severity (mild or severe) of the
disease and the stage at which the animals were presented for treatment. (early or
late). All the treatment protocols were equally effective with minimal variation in
cases presented early and with mild to moderate clinical manifestation. Considering
the convenience for medication, oral treatment protocol (T4) may be advised in

moderate cases presented earlier where injectable treatment is not feasible/ or access

to veterinary service is very limited. Treatment response was delayed in cases with
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severe clinical manifestations and irrespective of the presentation of the diseased
animal (early or late). However, treatment protocol T3 (Ceftriaxone + anti-

inflammatory+ antihistaminic) was found to be the most effective in severe cases.

The average period of recovery ranges from 7-10 days in early presented cases,
whereas in late presented cases ranges from 15-30 days.

*Early means 7 days after and late means 10-14 days after onset of the first sign.
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Economic importance of LSD

LSD causes considerable financial losses in livestock industry of affected
countries. A questionnaire survey with the objectives of determining direct economic
loss (milk yield reduction and draught power loss) and indirect economic loss
(medication and other managerial expenses) due to LSD was carried out in different

districts of Assam.

Table: Losses incurred by farmers due to LSD outbreak in Assam

Head Sub head Lo;s::dp(elzsl‘;)OO Lossez lf:; head
Milk  losses recorded in affected 1035833.00 1035.833
indigenous cattle
Milk losses recorded in affected cross 9933333.00 9933.333

Direct | bred cattle

losses Draught power losses recorded in affected 5371429.00 5371.429
indigenous cattle
Draught power losses recorded in affected NA NA
cross bred cattle
Treatment cost recorded in affected 787857.1 787.857
indigenous cattle

Indirect

losses | Lreatment cost recorded in affected cross 1402143.00 1402.143
bred cattle

The overall mean loss due to LSD in the farm keeping indigenous cattle was
estimated at Rs. 13,052.31 (small farm, less than 5 animals), Rs. 19,632.40 (medium
farm, 5-10 numbers of animal) and Rs. 33,732.41 (large, more than 10 animals),
respectively. However, the overall mean loss due to LSD for dairy farm rearing cross

9 AN



4
bred cattle was estimated at Rs. 28,011.26 (small farm, less than 5 animals), Rs. 47,

231.88 (medium farm, 5-10 numbers of animal) and Rs. 79,679.75 (large, more than
10 animals) respectively. Based on an estimated duration of milk reduction for 45-73
days, a mean total loss (Rs./head) of Rs. 1,035.833 in indigenous and Rs. 9,933.333
in crossbred cattle was reported. Milk production due to LSD dropped from a mean
1.46 to 0.65 litre in indigenous cow and 8.35 to 4.58 litre per affected cross bred

cattle. Economic loss is presented in Fig 15 & 16.

B Mortality loss ® Mortality loss
m Milk loss ® Milk loss

= Draught power
loss

# Draught power
loss

B Treatment cost B Treatiment cost

A B

Fig. 15. Comparison of the economic impact of LSD outbreak in Assam (A) in
crosses bred cattle, (B) in indigenous cattle (Loss/head)
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Fig. 16. Comparison of the economic impact of LSD outbreak in different
categories of farm rearing cross bred and indigenous cattle
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Vaccination Trial

Studies have revealed that successful control and eradication of LSD depends
on early detection of the index case, followed by a rapid and widespread vaccination
campaign (OIE, 2017). Commercially different live vaccines are licensed for use in
different countries although the most common LSDV strain used in attenuated
vaccines is the Neethling strain which was reported to be highly effective in
controlling epidemics in the Balkans (Klement ez al., 2018). Capripox viruses exhibit
cross-reactivity within the genus and therefore, it is possible to protect cattle against
LSD using strains of capripox virus derived from sheep or goats (Coakley &
Capstick, 1961). In countries where goat pox is present, attenuated goat pox virus
strains have been used (Hovari et al., 2018). Following the outbreaks in Assam, a
study was designed for evaluating the efficiency of Goat pox vaccine against LSD

in cattle.

Goat pox vaccine manufactured by Hester Biosciences, Ahmedabad was used
for the trial at different dose rates in order to evaluate variation in the immune
response generated. The antibody titre was estimated using the [Dscreen Capripox

Double antigen ELISA kit (Make: ID Vet) following the manufacturer’s instructions.

Trial design
The animals which were found negative for the presence of antibodies against
Capripoxvirus were included in the study. Four groups (A, B, C, D) were formed, The

details of which are presented in Table 1

S1 Gronns Vaccine virus No. of animals
No concentration vaccinated

1 A 10°° TCID 5, 8

2 B 10°° TCID 5, 8

3 C | 10" TCID 5 8

4 D PBS (Control group) 8

The sera samples were collected from each of the animals on the Oth, 15th , 30th

, 90th and 120th day post vaccination. The vaccination trial was carried out in two

different locations- at Gauhati, Goshala (Fig. 17) and at Diphu cattle farm, Karbi
Anglong (Fig. 18).
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