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Abstract

Background and Aim: Caprine arthritis and encephalitis (CAE) is a multisystemic persistent viral disease of goat that
causes significant economic losses to the farmers and livestock sector. However, no information in this country is available
regarding CAE virus (CAEV) infection. Therefore, this study aimed to estimate the seroprevalence of CAEV infection
among the goat population in the selected goat-prone districts in Bangladesh and to identify the associated risk factors of
the disease.

Materials and Methods: From July 2021 to June 2022, 446 goat serum samples were randomly collected from the study
area. Goat owners were interviewed using a pretested questionnaire to determine the risk factors. A commercial indirect
enzyme-linked immunosorbent assay kit was used to screen blood serum for CAEV antibodies. Logistic regression models
were used to analyze risk factors and serological data to identify the potential risk factors.

Results: Out of 446 serum samples, 19 samples were seropositive against CAEV. The overall seroprevalence was 4.26%
(95% confidence interval [CI]: 2.58—6.57). The multivariable logistic regression model identified sex (Female; odds ratio
[OR]: 3.98; 95% CI: 1.13—13.95), animal age (12-48 months; OR: 4.93, 95% CI: 0.63-38.13), and biosecurity status (Poor
biosecurity; OR: 1.66, 95% CI: 0.46-5.92) as potential risk factors for CAEV seropositivity.

Conclusion: This study revealed the serological detection of CAEV in Bangladeshi goats where seroprevalence is found
to be relatively low. To eradicate the disease, screening and culling of infected goats from the herd might be implemented.

Keywords: Bangladesh, caprine arthritis and encephalitis, enzyme-linked immunosorbent assay, goat, risk factors,
seroprevalence.

Introduction joint enlargement leading to lameness, synovitis, and

Caprine arthritis and encephalitis (CAE) is a wide- reduced growth rate, have been reported [2, 9, 10]. The
spread, severe and fatal viral disease of goats caused arthritic fqrm 1s more preyalent mn goats,. causing lame-
by the CAE virus (CAEV), a lentivirus belonging to ~ 1€5S: and increasing the diameter of the joints [11]. The
the retroviridae family [1-4]. Tt causes multisystemic disease’s economic losses result from mortality related to

inflammatory disease in small ruminants [5]. Lentivirus clinical illness, the low value of cull animals, the impact
infections cause chronic, progressive, and devastat- of subclinical disease on production, and, consequently,

ing infections in various target organs including mam- @ decline in economic life [4, 12]. o

mary gland, carpal joints, central nervous system, and Normally, CAE virus 1nfect19n transmission has
lungs [3, 5]. This might have impacted the amount of ~ been observed vertically and horizontally [2, 3, 12].
milk produced and raised the possibility of developing Ve?rtlcaltransrnlsswnoccursthroughmgesthnpf infected
mastitis [4, 6, 7]. The disease manifests as encephalitis milk or colostrum’s al%d h(')rlzont.al transmission occurs
in goat kids and severe arthritis, indurative mastitis, and due to.close contact with sick an}mals, body ﬂu}d@ and
occasionally interstitial pneumonia in adult goats [1, 8].  excretions [2, 8]. However, unlike other Lentiviruses,
Additional clinical signs of CAEV infections, including ~ CAEV’s sexual transmission has not yet been well
explained [1]. The host is permanently infected once the
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the maedi-visna (MV)/CAEV virus relies primarily on
serological tests because the persistence of circulating
antibodies against the virus is considered. These sero-
logical tests include agar gel immunodiffusion (AGID),
enzyme-linked immunosorbent assay (ELISA), and
indirect immunofluorescence which are used for sero-
logical detection of CAEV [1, 12]. In practical applica-
tions, the ELISA is the most commonly used serological
test for diagnosing CAEV infection. Enzyme-linked
immunosorbent assay is the preferred choice due to its
higher sensitivity compared to AGID [1, 2].

At present, no available treatment or efficient
vaccine for the disease has been developed but there
remains a potential to eliminate it through enhance-
ments in the quality and efficacy of diagnostic tests [12].
Hence, timely identification of the disease through sero-
logical test continues to be crucial for preventing, man-
aging, and eradicating CAEV infection [15]. CAE virus
infection has been reported in many countries since its
first documentation in 1974 in goats [1, 16]. The distri-
bution of CAEV is diverse, with significant differences
between continents and sometimes within a single con-
tinent [17]. Therefore, the prevalence rate varied from
country to country and has been recorded from Malaysia
8.8% [2], Brazil 6.2% and 8.2% [6, 7], Jordan 8.9% and
18.5% [14, 18], Thailand 5.52% [19], Oman 5.1 % [20],
Turkey7.5%][21],Mexic03.6%][22],Pakistan3.87%][23],
Iraq 8.69% [24], Northern Somalia 6.0% [25], and Italy
18.64% [26]. Our neighboring country, India, also has
seropositivity toward CAEV, with prevalence rates of
4.5% [5], 3.33% [10], and 6.96% [27]. However, there
is no information available in this country regarding
CAEYV infection. The findings of this study will help
the veterinary authorities in their future surveillance and
disease control decisions.

This study aimed to estimate the seroprevalence
of CAEV infection among goat population in selected
goat-prone districts in Bangladesh and to identify the
associated disease risk factors.

Materials and Methods

Ethical approval

The Animal Experimentation Ethics Committee
of Bangladesh Livestock Research Institute (BLRI)
approved this research project (Reference no.: AEEC/
BLRI00110/2023). During sample collection, all the
guidelines for animal care were carefully followed.

Study period and location

The study was conducted from July 2021 to
June 2022 in some selected goat-prone districts in
Bangladesh, namely, Jashore, Jhenaidah, Chuadanga,
Meherpur, Kustia, Mymensingh, Gaibandha, Dhaka,
Rajshahi, and Bandarban.

Sample size

In these study areas, a total of 446 blood samples
were collected from goats using a random sampling
method, i.e., Jashore (n = 42), Jhenaidah (n = 36),
Chuadanga (n=52), Meherpur (n=48), Kustia (n=47),

Gaibandha (n = 58), Rajshahi (n = 47), Mymensingh
(n = 43), Dhaka (n = 41), and Bandarban (n = 32), as
shown in Figure-1. Samples were collected from male
and female Black Bengal goat (BBG), Jamunapari (JP),
and crossbred goats for the investigation. After that,
to identify the potential risk factors, some informa-
tion about goat rearing was gathered from goat owners
through direct interviews using a questionnaire [26].

Sample size (446 goats) was determined using a
formula given by Thrusfield [28].

n=196’P_ (1-P, )/d’

where,

n = required sample size

P., = expected prevalence

d = desired absolute precision (5%).

Since no previous study was found on the prev-
alence of CAEV in Bangladesh, the sample size was
determined for a condition with an expected preva-
lence of 50% at a 95% confidence interval (CI) and
a targeted absolute precision of 5% [28]. Hence, the
total number of samples needed for this study was 384
goats; however, to obtain more accurate results, 446
goats were used as samples for investigation.

Vaccination and rearing methods

All animals were Peste des Petits Ruminant vac-
cinated. All goats were raised semi-intensively and
free-range rearing systems in the study area.

Sample collection

Keeping the animals in a standing position and
properly restrained by their owners, all blood samples
were aseptically drawn from the jugular vein. A dispos-
able syringe was used to draw 5 mL of blood from the
jugular vein of each animal. The syringes were kept in
an upright position at 27°C for approximately 2 h. The
separated serum was quickly transported to the Small
Ruminants Research Laboratory at the BLRI, Savar,
Dhaka, in a 2 mL pre-labeled Eppendorf tube main-
taining an appropriate cool chain. After that, all the col-
lected serum was stored at —20°C until ELISA testing.

Serological test

All collected sera were tested for anti-CAEV anti-
bodies in the Small Ruminant Research Laboratory,
BLRI, using a commercial ELISA kit (ID Screen®
MVV/CAEV Indirect, ID vet, France, Batch: J39) fol-
lowing with the manufacturer’s instructions. The OD
value was read at 450 nm by a Microplate reader (Thermo
Scientific™ Multiskan™ FC Microplate Photometer,
Thermo Fisher Scientific, USA). The samples with a
percentage of inhibition (PI) >60% were classified as
positive for the CAEV. The sensitivity and specificity
rate of the kit are 99.3% and 99.7%, respectively, for the
detection of CAEV antibody in the small ruminants [29].

Risk factors
Breed, age, sex, rearing system, flock size, bios-
ecurity status, and housing systems are the variables
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Figure-1: Map of Bangladesh depicting sampling location [Source: The map was generated by using ESRI ArcGIS

version 10.6.1]7.

that were evaluated to determine their association with
the seroprevalence of CAEV in goats. Results became
statistically significant when p < 0.05 in a 95% CIL.

Statistical analysis

A pretested questionnaire was applied to collect
animal-level data from selected areas and data were
entered, cleaned, coded, and checked in Microsoft
Excel 2016 (Microsoft Corporation, Washington,
USA) spreadsheet. Further, all epidemiological anal-
yses were performed using STATA-13 (StataCrop,
USA). The descriptive statistics were calculated to
express the association of CAEV seropositivity to
different variables, including goat breed, age, sex,
rearing system, flock size, biosecurity status, hous-
ing system, and location. The univariate logistic
regression analysis was performed to investigate the

associations between risk factors (recoded into cat-
egorical variables) and CAEV seropositive results.
Then, a multivariable logistic regression model was
applied to identify the potential risk factors consider-
ing the variables with p < 0.20 in univariate analysis.
The results for each predictor variable are shown as
odds ratio (OR) and 95% CI. The seropositivity-re-
lated explanatory factors were identified using a back-
ward stepwise approach.

Results

Descriptive statistics

The total seroprevalence of CAEV in goats was
4.26% (95% CI: 2.58-6.57), according to the indirect
ELISA (iELISA) test against CAEV performed on 446
goats. In this study, the highest seropositivity rate was
recorded in goats at Chuadanga with a prevalence of
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7.69% (95% CI: 2.13—18.53) and the lowest seroposi-
tivity rate was recorded in Rajshahi with a prevalence
of 2.13% (95% CI: 0.42—-11.90), but no antibodies
were detected in Bandarban. The distribution of sero-
positivity to CAEV among the ten districts is shown
in Table-1. Statistically, there were no significant dif-
ferences (p > 0.05) between districts.

Univariate analysis

Considering breeds of goat, the highest sero-
prevalence was found in crossbred goats (4.8%; 95%
CI: 2.44-8.5) compared to Black Bengal (4.20%;
95% CI: 1.55-8.89) and Jamunapari goats (2.63%;
95% CI: 0.32-9.18), but no significant differences
were found. There was a statistically significant dif-
ference in the seropositivity recorded between age
groups (p < 0.05); adults (5.86%, 95% CI: 3.38-9.34,
OR: 4.1) were more prone to CAEV infection as com-
pared to young (<12 month). There was also a statisti-
cally significant difference in the seropositivity among
sexes of goats (p < 0.05) in which female goats were
more affected. In addition, higher seroprevalence was
found in the free-ranging rearing system (4.58%, 95%
CI: 2.64-7.33, OR: 1.5) compared to the semi-inten-
sive rearing system. The flock sizes, that is, small,
medium, and large showed 4.43%, 4.76%, and 3.71%

seropositivity, respectively. In case of biosecurity of
goat farms, having poor biosecurity (4.58%, 95%
CI: 2.64-7.33, OR: 1.5) compared to the good bios-
ecurity status were found significantly more prone to
seropositivity. In housing system, seropositivity of
CAEV in goats was higher in the goats reared in the
floor system (4.58%, 95% CI: 2.64-7.33, OR: 1.5)
compared to the slat system and the relation was
non-significant (Table-2).

Multivariate analysis

In multivariable logistic regression analysis,
three factors (variables) were predicted as potential
risk factors for the seroprevalence of CAEV in goats
of the selected location by adapting the result of the
factors with each other, including age, sex and biose-
curity status of goat farms. Goats aged between 12 and
48 months (OR: 4.93, 95% CI: 0.63-38.13), female
sex (OR: 3.98, 95% CI: 1.13-13.95), and goat farm-
ers with poor biosecurity status (OR: 1.66, 95% CI:
0.46-5.92) were found to be more likely to acquire the
seropositive against CAEV (Table-3).

Discussion

Caprine arthritis and encephalitis is a viral dis-
ease that affects goats, causing persistent fatigue and

Table-1: District-wise seroprevalence of caprine arthritis encephalitis virus in goats tested by iELISA.

Sampling location No. of sera tested Positive Prevalence (%) 959% CI OR (95% CI) p-value
Jashore 42 2 4.76 0.58-16.16 2.3 (0.20-26.33) 0.503
Jhenaidah 36 2 5.55 0.68-18.66 2.7 (0.23-31.07) 0.424
Chuadanga 52 4 7.69 2.13-18.53 3.83 (0.41-35.58) 0.237
Meherpur 48 3 6.25 1.30-17.19 3.06 (0.30-30.59) 0.34
Kustia 47 2 4.25 0.51-14.54 2.04 (0.17-23.34) 0.565
Gaibandha 58 2 3.45 0.42-11.90 1.64 (0.14-18.69) 0.689
Rajshahi 47 1 2.13 0.05-11.29 1.0 -
Mymensingh 43 2 4.65 0.56-15.81 2.24 (0.19-25.66) 0.516
Dhaka 41 1 2.44 0.06-12.85 1.15 (0.06-18.98) 0.922
Bandarban 32 0 - - - -
Total 446 19 4.26 2.58-6.57

*CI=Confidence interval, OR=0dds ratio, iELISA=Indirect enzyme-linked immunosorbent assay

Table-2: Univariable logistic regression analysis of risk factors for caprine arthritis encephalitis virus seropositivity of

goats in study area.

Variable Category No. of tested (% positive) 959% CI OR (95% CI) p-value
Breed Black Bengal goat 143 (4.20) 1.55-8.89 1.62 (0.32-8.23) 0.122
Crossbreed 227 (4.80) 2.44-8.5 1.88 (0.40-8.69) 0.847
Jamunapari 76 (2.63) 0.32-9.18 1.0 -
Age (month) <12 106 (1.89) 0.02-6.64 1.26 (0.11-14.27) 0.057
12-48 273 (5.86) 3.38-9.34 4.1 (0.53-31.54) 0.046
>48 67 (1.49) 0.03-8.03 1.0 -
Sex Male 179 (1.68) 0.34-4.81 1.0 -
Female 267 (5.99) 3.46-9.54 2.82 (0.80-9.88) 0.038
Rearing system Free 349 (4.58) 2.64-7.33 1.5 (0.42-5.27) 0.523
Semi 97 (3.09) 0.64-8.77 1.0 -
Flock size Small 316 (4.43) 2.44-7.32 1.31 (0.36-4.67) 0.674
Medium 42 (4.76) 0.5-16.16 1.41 (0.22-8.81) 0.709
Large 88 (3.41) 0.70-9.64 1.0 -
Biosecurity status Good 97 (3.09) 0.64-8.77 1.0 -
Poor 349 (4.58) 2.64-7.33 1.5 (0.42-5.27) 0.062
Housing system Floor 349 (4.58) 2.64-7.33 1.5 (0.42-5.27) 0.523
Slat 97 (3.09) 0.64-8.77 1.0 -
CI=Confidence interval, OR=0dds ratio
Veterinary World, EISSN: 2231-0916 2259
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Table-3: Results of multivariable logistic regression
analysis of potential risk factors associated with caprine
arthritis encephalitis virus seropositivity of goats.

Variable Category Adjusted OR p-value
(95% CI)
Age <12 1.44 (0.12-16.33) 0.067
(month) 12-48 4.93 (0.63-38.13) 0.012
>48 1.0 -
Sex Male 1.0 -
Female 3.98 (1.13-13.95) 0.031
Biosecurity Good 1.0 -
status Poor 1.66 (0.46-5.92) 0.043

CI=Confidence interval, OR=0dds ratio

significant economic impact. The disease primarily
presents as subclinical, although a minority of the ani-
mals in the goat population may exhibit certain signs
and symptoms [1]. Prolonged pneumonia, neurologi-
cal disorders, arthritis, and chronic mastitis have been
identified as prevalent illnesses in goats with infection
by CAEV becoming the main cause. These conditions
significantly contribute to reduced productivity and
reproductive capabilities, thereby increasing morbid-
ity and mortality rates in affected goats [2].

In Bangladesh, there are no available data on
CAEYV infection in goats. This is the first epidemio-
logical investigation of CAEV disease in Bangladeshi
goats. Goats with high infection rates have lower
lifetime production, and additionally, prevent goat
exports from endemic countries [2, 20]. Rahman et al.
[30] stated that 9% of goats in Bangladesh have lame-
ness caused by arthritis and some mechanical causes.
Caprine arthritis and encephalitis virus receive no
attention and typically goes undetected or incorrectly
diagnosed in veterinary hospitals. The results of this
investigation provide information regarding the sero-
logical identification of CAEV infection. Using iEL-
ISA, the overall seroprevalence was found 4.26% in
Bangladeshi goats. Almost similar seroprevalence was
recorded in Andhra Pradesh, India (4.5%), according
to Didugu et al. [5] and Kenya (4.5%), according
to Adams et al. [31]. Although our finding is about
4 times lower than Jordan’s 18.5% [18] and Italy’s
18.64% [26], about 2 times lower than Malaysia
8.8% [2], Brazil 8.2% [7], Turkey 7.5% [21], and Iraq
8.69% [24]. On the other hand, it is higher than India
3.33% [10], Mexico 3.6% [22], Pakistan 3.87% [23],
and Turkey 1.35% [32]. The prevalence of CAEV
could be different in different places due to climate,
livestock management practices, and housing condi-
tions, as these variables have been mentioned in the
occurrence of infectious diseases in the past [33, 34].
Furthermore, prior studies are not comparable with the
present study due to variations in the sample number,
sampling time, sampling location, disease suscepti-
bility of different breeds, animal management proce-
dures, applying different tests, and different sample
analysis principles.

According to Jesse et al. [2] and Peterhans
et al. [16] herd management, goat breed, flock size,

and animal age are the risk factors for higher CAEV
occurrence in several countries. This aligns with the
findings of the present study, which found that CAEV
seropositivity is higher in crossbred (4.80%), goats
aged 12—48 months (5.86%), and farms with poor
biosecurity (4.58%). In this investigation, CAEV
seroprevalence was significantly associated with sex.
Female goats (5.99%) were more CAEV-positive
than males (1.68%). This result is consistent with the
findings of Jesse et al. [2], Waseem et al. [10], and
Norouzi et al. [12], but, contrary to the findings of
Bandeira et al. [ 7], who found higher seropositivity in
bucks compared to does. The variation in results could
be explained by the number of goats sampled, their
sexes, and the types of tests performed.

Our study showed a statistically significant
increase in CAEV seropositivity among animals
between 12 and 48 months of age (5.86%) than
other age groups. Similarly, Alamerew et al. [1],
Jesse et al. [2], Norouzi et al. [12], and Hamzah and
Mosa [24] found that older goats were more CAEV
seropositive than younger goats. The lower seroposi-
tivity observed in younger individuals can potentially
be explained by the humoral immunity of the animal.
The best explanation for an increase in prevalence
through age is horizontal transmission carried on by
interaction with goats affected by CAEV. As CAEV is
chronic and can cause lifelong infection in hosts, older
animals with a higher chance of exposure to the vari-
ous risk factors have a greater chance of being at risk,
becoming infected, and remaining sick [1]. However,
Wassem et al. [10] reported that CAEV infects goats
of any age, breed, and sex.

In this study, crossbred goats had higher seropos-
itivity than black Bengal and Jamunapari goats, due
to the larger number of samples were taken from this
breed. However, there was no significant relationship
between goat breed and CAEV seroprevalence. This
result is consistent with the findings of Jesse et al. [2],
who reported no significant relationship between breed
and CAEV infection. Because the disease could be
transmitted between species, sheep need to be included
in the prevention strategies [17, 20]. Goats and sheep
are raised together in Bangladesh. Therefore, chance
of interspecies transmission is possible. However, the
investigation of lentivirus (MVV) in sheep is recom-
mended. The results of our study showed that small
(1-6 goats) and large (> 40 goats) flocks had lower
seroprevalence of CAEV than the medium-sized (740
goats) flocks, though this difference was not statisti-
cally significant. This finding conflicts with that of
Al-Qudah ef al. [14], who predicted that high stock-
ing densities and large flock sizes were risk factors.
In Bangladesh, a significant proportion of rural goat
farmers typically maintain a flock size ranging from 5
to 40 goats. Hence, it is predicted that the prevalence
of the disease will be higher in flocks of this particu-
lar size. However, Cutlip et al. [35] proposed that the
size of a herd has no effect on seropositivity to CAEV.

Veterinary World, EISSN: 2231-0916

2260



Available at www.veterinaryworld.org/Vol.16/November-2023/11.pdf

We found goats reared by a free-ranging system with
Kacha floor (native Bengali word), not using slat sys-
tem housing also had a higher seroprevalence of CAEV
than goats reared by a semi-intensive system with a slat
type housing. This may be due to, most of the farmers
in our study area reared their goats by a free-ranging
system and not using slat system housing. However,
the free movement of animals and the greater number
of samples collected from these farmers also contrib-
ute to the higher seroprevalence of CAEV. However,
Al-Qudah et al. [14] stated that the rearing method
does not make a big difference in CAEV seropositivity.

In this study, farms with poor biosecurity man-
agement had higher seropositivity than those with good
biosecurity. Al-Qudah ef al. [14] and Potarniche et al.
[36] found that poor biosecurity and sanitation practices
increase CAEV spread. Biosecurity-managed farms
have limited external exposure so lower seroprevalence
was observed on these farms. The study used only sero-
logical test within some limited areas. A national epi-
demiological investigation using PCR or other highly
accurate diagnostic assays is recommended to assess
the disease’s prevalence in small ruminants.

Conclusion

This study showed that CAEV infection exists
in Bangladeshi goat flocks but does not appear to be
prevalent. The overall seroprevalence of CAE was
4.26%. Seropositivity differed significantly depend-
ing on the goat’s sex, age group, and biosecurity sta-
tus. To reduce CAE’s major financial problems in the
country’s livestock industry and its public health con-
sequences, it is important to perform diagnostic tests
periodically to comprehend the disease’s progression.
A nationwide epidemiological research and molecular
analysis are recommended to gain an in-depth knowl-
edge of CAE, particularly its root causes and origins.
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