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ABSTRACT  

Lumpy skin disease (LSD) is a potentially contagious viral disease in cattle, 

caused by the Lumpy skin disease virus (LSDV), which belongs to the 

family Poxviridae. The virus is suspected to spread via biological vectors 

such as mosquitoes, flies, ticks, and direct contact. It is a significant 

economic disease caused by a virus that causes significant losses in milk 

production, fertility, abortions, import restrictions, and, in some cases, 

death in the livestock animals. This study aimed to assess the current state 

of LSD and its management on several farms in the north-western region of 

Bangladesh. Data were obtained from two Upazilas in the Natore district 

(Natore Sadar and Baraigram) using a structured questionnaire. During 

the study period of 1 June to 20 December 2020, a total of 34 small farms 

and 87 animals were monitored. The OIE guidelines directed the diagnosis 

of LSD based on current clinical indicators. MS Excel and SPSS statistical 

software were used to evaluate all of the data. Morbidity, mortality, and 

case-fatality rates were found to be 64.70%, 2.94 %, and 4.53 % in Natore 

Sadar and 83.02 %, 3.77 %, and 4.55 % in Baraigram Upazilas, 

respectively. Female animals that were newly matured (2-4 years) were a 

larger prone to LSD infection (43.1%) than animals of other ages. A total of 

34.43% illness was found in young bull cattle aged (2-4). Bull and heifer 

calves are also vulnerable populations, with reports of LSD infection 

leading to mortality. Limb swelling is a common clinical symptom, and 

LSD-positive young mature (2-4 year) cattle had the most significant rate 

(18.39%) of limb swelling. The farm hygiene practice is a critical 

determinant in the spread of LSDV, and a large proportion of cattle (48.27 

%) infected with LSD were on farms with poor hygienic management, 

compared to good (01.14 %) and medium (01.14 %) hygienic management 

practices (26.43 %). Despite the fact that mosquito nets help prevent 

mosquitoes, most owners (91.17 %) did not use one in their cattle barn at 

night. More study is needed in Bangladesh to improve the clinical 

management of LSD, identify risk factors, and understand the molecular 

characteristics of diseases.  
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I. INTRODUCTION 

In many developing global regions, livestock raising is 

one of the most important ways to improve living standards 

[1]. The livestock industry is hugely active, accounting for 

40% of global agricultural output and supporting nearly a 

million people's food security and livelihoods [2]. Farm 

animal husbandry is a multifaceted practice in many 

developing nations, including Bangladesh, and plays a 

significant role in the national economy and rural 

populations' livelihoods [3]. However, livestock farmers' 

incomes are threatened by a variety of animal ailments, 

including recent outbreak of lumpy skin disease [4]-[8]. 

LSD is a highly transmissible infection that primarily affects 

cattle. Also, it is prevalent in most African countries, with 

severe complications and poor fatality rates are recorded [9]. 

However, it has persisted in disseminating in the Middle 

East in recent years, and it is now a growing danger to the 

people of Eurasia [10]. Consequently, this disease 
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considerably influences cattle ranching, especially in small 

farming, where financial losses force farmers to reduce their 

income and discourage agribusiness in society [11]. 

LSD) is caused by the LSDV, which belongs to the 

Capripoxvirus (CaPV) genus in the Poxviridae family. The 

genus Capripoxvirus includes three closely related 

significant animal virus species that infect sheep, goats, and 

cattle by sheeppox virus (SPV), goatpox virus (GPV), and 

LSDV, respectively [12]-[16]. All three CaPVs can only 

infect ruminants, and no zoonoses have been documented 

[17]. Surprisingly, even when kept close to infected cattle, 

the disease has not been detected in sheep or goats [9]. 

However, mechanical vectors such as biting flies and 

mosquitoes (Aedes aegypti) and three tick species, 

Rhipicephalus appendiculatus, Amblyomma hebraeum, and 

Rhipicephalus decoloratus, are the most prevalent carriers 

of this disease [18], [19]. LSD symptoms can range from 

mild to severe. There is currently no indication of virulence 

differences between the various LSDV strains [16]. Pyrexia 

with a 6–9-day incubation period, nodules (2-5 cm in 

diameter) on mucosal surfaces and cutaneous, folliculitis, 

gastrointestinal and respiratory systems lesions, and 

enlargement of the superficial lymph nodes are all 

symptoms of LSD [20]. All fluids, ocular and nasal 

discharge and saliva contain LSDV when the nodules on the 

eyes, nose, mouth, rectum, udder mucous membranes, and 

genitalia ulcerate. The animal's limbs may be edematous, 

and it is hesitant to move. Cattle that are pregnant may 

abort, and there have been reports of intrauterine 

transmission [21]. Bulls can permanently become infertile or 

temporarily, and the virus can be expelled in the sperm for 

extended periods [22]. The animal is underweighted, may 

have pneumonia or mastitis, and the necrotic plugs of skin, 

which may have been prone to fly strike, are shed, leaving 

gaping holes in the hide [23]. 

Furthermore, depending on the situation, the incidence of 

LSD varies from 2 to 85% in different places. In endemic 

locations, the morbidity rate is typically reported at 10% 

[16]. Apart from this, LSDV affects cattle of all sexes and 

ages; however, some study suggests that young animals are 

particularly vulnerable to this deadly disease [24]. In 

general, mortality ranges from 1% to 3%, but it can reach 

40% in extreme cases [25]. Though the genesis of LSD is 

unknown, and it was once thought to be an African sickness, 

it is now seen in almost every country [25]. LSD's 

emergence is more rapid, with disastrous consequences, and 

its current dissemination to several Asian countries is posing 

a serious threat to the livestock industry [26]. LSD is 

classified as a notifiable disease by the World Organization 

for Animal Health (OIE) due to its rapid spread and 

significant economic effect. For the first time in 2019, an 

LSD outbreak was reported in Bangladesh 2019 [27], [28]. 

In 2019, LSD outbreaks in Bangladesh infected several 

cattle populations across the country, posing a new threat to 

livestock health. In 2020, LSD outbreaks were recorded in 

several parts of the country, where the disease is fast 

spreading in thousands of cattle, resulting in at least 50 

deaths in Bangladesh's northern and north-eastern provinces 

[29]. Despite certain epidemiological and pathological 

investigations, there is a significant deficit in essential 

information on a district-by-district and country-by-country 

basis [30], [31]. As a result, the goal of this study was to 

look into the incidence of LSD in Bangladesh's Natore 

district and some of the concerns surrounding livestock 

management. 

 

II. MATERIALS AND METHODS 

A. Description of the Study Area 

Natore is a Bangladeshi district in the northwestern part 

of the country, bordered by Rajshahi, Pabna, Sirajganj, 

Bogra, and Naogaon. The district is divided into seven 

Upazilas (subdistricts), with the Upazilas of Natore Sadar 

and Baraigram being chosen for this study. This district is 

famous for its convenient transportation and numerous well-

known cattle markets at Tebaria Haat in Natore Sadar 

Upazilas. The research areas are displayed in Figure 10. 

From June 1 to December 20, 2020, a study was done 

among 34 small household cattle producers in Natore Sadar 

and Baraigram Upazilas of Natore district, with a total of 87 

(N=87) cattle observed. 

 

 
Fig. 1. Map of Natore district, Natore Sadar, and Baraigram Upazilas (the 

study areas). 
 

B. Farm Visit and Data Collecting 

A pre-structured questionnaire was employed during 

fieldwork to collect data. First, the investigator interviewed 

the owner or responsible person of each affected farm or 

family. In addition, the farm's demographic data included 

the total number of cattle, the percentage of LSD-affected 

animals, and the number of disease-related deaths. The age 

of the sick animal, sex, the type of animal (lactating cow, 

dry cow, pregnant heifer, calf, and bull), limb swelling, 

intra-herd farm hygiene, use of mosquito curtain, and any 

treatment were all recorded. Following that, our advised 

treatment procedure was followed. The OIE manual was 

used to match the characteristics of the skin lesions, which 

led to a provisional diagnosis of LSD. 

C. Rate of Morbidity 

The morbidity rate is the percentage of people in a given 

geographic area who contract a specific disease during a 

given time. It shows how frequently an illness appears in a 

population. The state of being ill or diseased is referred to as 



 RESEARCH ARTICLE 

European Journal of Agriculture and Food Sciences  

www.ejfood.org 
 

 

DOI: http://dx.doi.org/10.24018/ejfood.2021.3.6.420   Vol 3 | Issue 6 | December 2021 78 
 

morbidity. Injury, sickness, and disability are all included in 

this category. Acute or chronic illness is possible. The rate 

of morbidity is expressed as a percentage. 

 

    / /
 100

Number of Cases of Disease Injury Disability
Morbidity Rate

Population
= 

 

D. Rate of Mortality 

A mortality rate is a measurement of how often people die 

in a given population during a given period. Mathematically, 

morbidity and mortality metrics are often the same; it's just a 

question of whether researchers want to assess disease or 

death. The formula for calculating the mortality of a specific 

population over a given period of time is as follows: 

 

     (     )
 100

Number of Cases of Death Over a period of Time
Morbidity Rate

Population
= 

 

E. Rate of Case-fatality 

The case-fatality rate is the percentage of people who are 

affected (cases) by a disease who die as a result of it. It is a 

metric for determining the severity of a condition. The 

formula is as follows: 

 
    

 100
    

Number of Cases of Death
Case fatality Rate

Total Number of Incident Cases
− =   

 

F. Management of Data and Statistical Analysis  

Descriptive analysis was conducted using Microsoft 

Office Excel and SPSS after gathering all data. A 

statistically significant value was defined as one with a 

probability value of less than 0.05. 

 

III. RESULTS AND DISCUSSION 

LSD is a widespread disease of cattle in many parts of the 

world, notably in Africa, and affected cattle serve as a 

natural reservoir of infection for the virus [32]. It's a highly 

contagious virus that's costing the cattle business a lot of 

money. LSD was first recorded in numerous African and 

Middle Eastern countries and then spread to Europe. 

However, in 2019, the World Health Organization (WHO) 

acknowledged the presence of LSD across the Indian 

subcontinent, including India [33], China [34], and 

Bangladesh [27]. In Bangladesh, epidemiology data on LSD 

is currently lacking. As a result, the study's goal was to 

improve the data resources. 

Using field study approaches, the prevalence and 

management of LSD were explored in two locations of 

northwest Bangladesh. Small nodules (15-45 mm) 

developed across the whole-body surfaces of the suspected 

LSD cattle (N=87) in this investigation, primarily on the 

neck and trunk region. The nodules are raised and affect 

both the epidermis and dermis layers of the skin [30]. 

Epidermal microvesicles grew into giant vesicles that 

ruptured quickly, showing an ulcerated area infested with 

pathogens, causing bacterial pneumonia and secondary 

bacterial infection, tracheal stenosis, and mastitis [35]. The 

ulcerated nodules healed slowly, and the injured animals 

were typically incapacitated for months. The average rectal 

temperature ranged from 103 to 106.6 °F, with leg edema, 

particularly in the hock region, and mild lymphadenopathy 

[30]. Regional lymph nodes grew up to ten times their 

original size, edematous, congested, and infected with 

cellulitis [36]. 

 

  
Fig. 1. The percentage of cattle's morbidity, mortality, and case fatality due 

to lumpy skin disease. 

 

The morbidity rate reported previously in a range from 2 

to 85% or even higher [30]. In this study, approximately 

64.70% and 83.02% of cattle were affected with LSD in 

Natore Sadar and Baraigram Upazilas, respectively (Fig. 1). 

In contrast, Biswas et al. (2020) found 63.33% and 52.38% 

of cattle affected with LSD in Monirampur and Avoynagor 

Upazilas, respectively (Fig. 1) [30]. In Badalgachi, 

Naogaon, Haque, and Gofur (2020) observed a 49% 

incidence rate, while in Dinajpur, Bangladesh, Sarkar et al. 

showed 41.06% prevalence [31], [37]. On the other hand, 

Hasib et al. [38] showed 10% prevalence in commercial 

farms; with the most significant farm level outbreak 

frequency being 63.33% and the lowest was 4.22%. Cattle 

breed, host vulnerability, herd immunological status, and 

insects/mechanical vectors involved in virus transmission 

influence morbidity and mortality [39]. Biting 

flies/mosquitoes, on the other hand, are the disease's top 

mechanical carriers, and their population rises from July to 

October in tropical nations like Bangladesh [40]. 

Despite fewer animals being evaluated and the study 

being shorter, the morbidity rates were within the expected 

range in this investigation. Morbidity rates in endemic areas 

are typically around 10%, resulting in significant economic 

losses [41]. In Natore Sadar, however, the death rate was 

2.94%, while in Baraigram; it was 3.77% (Fig. 1). Biswas et 

al. [30], found 1.59% mortality in Abhaynagar, and 3.33 

percent in Monirampur Upazila, Haque and Gofur [41] 

found 0.5%, while prior research revealed 0.99-2.12% 

mortality [37], [42], [43]. In the endemic area, fatality rates 

ranged from 1% to 5%. In epidemic areas, it can sometimes 

reach up to 40% [41]. According to the survey, the case 

fatality rate at Natore Sadar was 4.53% and 4.55% at 

Baraigram (Fig. 1). Biswas et al. [30], found a case fatality 

rate of 5.26% at Monirampur and 3.03% at Avoynagor, 

whereas Haque and Gofur [42] reported case fatality rate of 

1%. Although no economic analysis was performed in this 

study, it was noted that the financial distress caused by the 

draught power outage, treatment, and immunization costs, 

which totaled roughly 32 USD per animal, were significant. 
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Female animals between the ages of two and four were 

more vulnerable to LSD infection (43.1%) than animals of 

other ages (Table I). Young female animals (13-36 months) 

were more at risk of LSD infection (39.24%) than other age 

groups, and that this vulnerability was substantially higher 

(P<0.05) than the early and older age groups [30]. Similarly, 

another study found that the age group of 5 years had the 

most significant frequency (30%) of LSD. In contrast, the 

age groups of 0-1 year and 2-3 years had the moderate and 

lowest frequencies, respectively. Females were more likely 

infected by LSD (34.8%) than males. A similar finding was 

observed in a Ugandan sero-prevalence study [44], which 

found that female cows aged >25 months had the highest 

number of cases compared to male calves. Because of the 

length of time animals are exposed to the LSD virus, their 

chances of becoming infected are growing. The catastrophic 

of the disease in Holstein-Friesian cattle may be exacerbated 

by high-yielding cows [45]. 

 
TABLE I: PREVALENCE OF LUMPY SKIN DISEASE BASED ON SEX AND AGE 

Gender 
Age 

(Years) 

Total 

Number 

examined 

Affected 

Animals 
Animals 

Died 
P-Value 

Male <2 14 34.45% 1 

0.0023  2-4 10 34.43% 0 

 >4 5 17.24% 0 
Female <2 17 24.13% 2 

<0.0001  2-4 32 43.1% 0 

 >4 9 10.34% 0 

 

In our study, young male cattle were also infected, 

although there was a considerable difference in 

susceptibility between age groups, with bull calves (34.45%) 

being more susceptible than older bulls (17.24%). Biswas et 

al. [30], revealed 6.73%, 48.08%, and 6.73% in male 

animals aged 0-12 months, 13-36 months, and (>36) 

months, respectively, whereas Haque and Gofur showed 

14.2% infected male animals. A substantial percentage of 

male cattle were infected when male and female cattle were 

not compared based on age. Male animals were fatigued 

from heavy work rather than biological work [42], [46]. In 

addition, draft male animals could not protect themselves 

well from biting flies while harnessed in the yolk and 

plowing; biting flies could transmit LSD infection by 

adhering themselves to the host body at that time [30]. In 

comparison to the other age groups, both male (34.45%) and 

female (24.13%) calves became infected (Table I). Calves 

housed in close quarters and given extra attention make it 

through the night without being bitten by insects [47]. 

However, the majority of farmers lacked the necessary bio-

security training. Farm living conditions were inadequate; 

sick animals were not isolated in most cases. In natural 

infection, young calves are more susceptible to the disease 

and have severe skin lesions owing to low humoral 

immunity transfer and poor health [48]. The precise reasons, 

on the other hand, must be determined. The calves' 

sensitivity to LSDV was increased by rearing them with sick 

moms, and malnourished calves perished due to the virus. 

 

 
Fig. 2. Incidence of Limb swelling with various age types in infected cattle.  
 

In this study, it was revealed that LSD positive young (2-

4 years) cattle had the highest (18.39 percent) limb swelling, 

which was distinct from other age groups of 16.09% for (2) 

years and 03.45% for (>4) years (Fig. 2). Biswas et al.  

noticed that LSD-positive young cattle had the most limb 

swelling (12.02%) for (1-3) years [30]. In LSD-infected 

cattle, limb edema and lameness were also seen, as well as 

reluctance to move [49]. Lameness may be caused by deep 

intradermal or intramuscular inflammatory skin nodules that 

spread to the tendon and tendon sheath, resulting in arthritis 

[50]. Arthritis and lameness in cattle are sometimes caused 

by swelling around the joints, cellulitis, or phelgmone [36]. 

However, some limb swelling may be due to age-related 

lessons. 

Mechanical vectors such as flies and mosquitoes thrive in 

an environment where intra-herd hygiene and management 

conditions are poor. According to the findings, poor 

hygienic management practicing households had a higher 

percentage of cattle (48.27%) infected with LSD than good 

(01.14%) and medium (26.43%) hygienic management 

practicing households (Fig. 3). Biswas et al. found that poor 

sterile management practices farms had more LSD-infected 

cattle (47.54%) than good (2.73%) and medium (9.29%) 

clean management practices farms. [31]. The likely primary 

cause of viral transmission is poor biosecurity standards, 

farm waste management, and a high density of biting flies 

around the feedlot [51]. 

Intra-herd pest control and poor vaccination have recently 

been identified as probable causes of LSD spread. However, 

according to this survey, most cow owners (91.17%) do not 

utilize mosquito nets in their cattle houses at night (Fig. 4). 

 

 
Fig. 3. Impacts of farm hygiene on cattle with the incidence of Lumpy Skin 

Disease.  

 

Another study by Biswas et al. reported that 97.81% of 

cattle owners do not employ mosquito curtains in their 

livestock houses at night. Mosquito nets, fly repellent 
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systems, and smoke generators can protect farm animals 

from biting flies and mosquitoes [30]. After being bitten by 

infected insects, the LSD virus multiplied in blood and skin 

cells until viremia was observed six days later. Skin nodules 

began to develop on the surface around seven days post-

inoculation [30]. High viral levels are found in the skin 

lesions and blood, suggesting that transmission by insects to 

other healthy animals is possible [30]. LSD, on the other 

hand, is rarely conveyed through physical contact [52]. 

 

 
 

Fig. 4. Usage of mosquito curtains in cattle house at night in the study area.  

 

IV. CONCLUSION 

Female cattle were shown to be the most vulnerable to 

LSD infection, and most cow owners (91.17%) do not use 

mosquito nets in their cattle houses at night. However, 

culling all affected animals will not be enough to stop the 

disease from spreading. As a result, a nationwide awareness 

campaign should be launched regarding the recently 

discovered LSD infection in the dairy business. 
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