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ABSTRACT
The study aimed to determine the incidence of Canine Distemper Virus (CDV) infection in dogs, considering factors such as breed, age, gender, vaccination, and deworming status. A total of 74 samples were collected and analyzed using a rapid diagnostic kit and PCR. Higher incidence was observed in non-descript dogs (13.51%) and non-vaccinated dogs (35.14%). Peak occurrence was noted in February (10.81%). Male dogs (28.38%) showed a slightly higher prevalence compared to females (18.92%). The study indicates that inconsistent vaccination and deworming practices, along with breed-specific factors, significantly contribute to CDV incidence.
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INTRODUCTION
Canine distemper virus (CDV) is a highly contagious and often fatal viral disease affecting domestic dogs and other carnivores, caused by a Morbillivirus under the family Paramyxoviridae. It affects over 20 families of carnivores and non-carnivores (Duque-Valencia et al., 2019). CDV causes multisystemic disease involving the respiratory, gastrointestinal, and nervous systems. The incubation period is 1 to 4 weeks, presenting acute and chronic encephalitic forms with signs such as biphasic fever, cough, conjunctivitis, diarrhea, seizures, and "Old Dog Encephalitis" (Sykes et al., 2021).
CDV is enzootic in India. Young, unvaccinated dogs are especially vulnerable (Belsare et al., 2014; Wilkes, 2022). Outbreaks persist despite vaccination due to incomplete or improper immunization. The present study investigates the incidence of CDV infection and its association with age, breed, gender, vaccination, and deworming status.
MATERIALS AND METHODS
A total of 987 dogs presented to the Veterinary Clinical Complex between January and June 2024 were screened. Among them, 74 suspected CDV cases based on clinical signs were sampled. Conjunctival and nasal swabs were preserved in PBS at -20°C. Whole blood was collected in K3EDTA tubes and serum was stored at -20°C. Risk factors recorded included age, gender, breed, vaccination and deworming status, and month of presentation.
Diagnosis
Diagnosis was performed using a BIONOTE Rapid CDV Ag Test Kit and PCR targeting the nucleoprotein gene (Frisk et al., 1999; Ricci et al., 2021).
Diagnosis was performed using the CDV Ag Rapid Test Kit (BIONOTE®, Cat No. RG17-05) based on lateral flow immunochromatography. The procedure was carried out as per the manufacturer’s instructions.
PCR detection was performed using the ViraGEN Viral RNA extraction kit (ubio®) and Verso cDNA synthesis kit (Thermo Scientific®). RT-PCR was conducted targeting a 287 bp fragment of the nucleoprotein gene using primers described by Frisk et al. (1999). Amplification used a thermal cycler with an initial denaturation at 94°C for 5 min, followed by 35 cycles of denaturation (94°C, 30 s), annealing (52°C, 30 s), extension (72°C, 45 s), and a final extension (72°C, 3 min).
PCR products were analyzed via 1.5% agarose gel electrophoresis, stained with ethidium bromide, and visualized under UV illumination to confirm expected amplicon size.
Statistical Analysis
Data were analyzed by Chi-square test using SPSS. P<0.05 considered significant.
RESULTS AND DISCUSSION
The present study revealed a PCR-based CDV positivity rate of 47.3% (35/74) and rapid kit-based detection rate of 37.84% (28/74) among suspected dogs. The overall results indicate that molecular detection through PCR remains more sensitive and specific than rapid antigen detection, which aligns with findings by Sarchahi et al. (2022) and Joshi et al. (2022).	Comment by ADMIN: Clinical presentation of the dogs can be discussed. This would present better correlation.
Gender-wise Incidence: Out of 47 male dogs, 32.43% tested positive via PCR, while 14.86% of 27 females were positive (Table 1).  Although not statistically significant (p>0.05), a higher infection rate in males is consistent with Costa et al. (2019), who attributed this to higher exposure risk and potential owner bias toward male pets. In societies where male dogs are preferred and more frequently brought for veterinary care, reported infection rates can skew higher among males despite no inherent biological susceptibility.
Age-wise Incidence: Puppies aged 0–6 months showed the highest incidence rate (20.27% by PCR), followed by 8.11% in the 12–24 months age group (Table 2). This finding correlates with observations by Buragohain et al. (2018), Uddin et al. (2021), and Mousafarkhani et al. (2023), highlighting that immature immune systems and incomplete vaccination series in younger dogs contribute to their vulnerability. Galdioli et al. (2023) also noted a seroprevalence of over 50% in young dogs, supporting the hypothesis that timely immunization is critical in reducing CDV incidence.
Breed-wise Incidence: Non-descript dogs showed the highest CDV positivity (13.51%), followed by German Shepherds and Labradors (Table 3). This may be due to the larger population of non-descript dogs, limited owner resources, and poor compliance with vaccination regimens. Similar patterns were reported by Dongre et al. (2013) and Mahajan et al. (2018). It’s notable that pet owners are often more vigilant with exotic or high-value breeds, resulting in better preventive care for such dogs.
Month-wise Incidence: February exhibited the highest incidence (10.81%), followed by March and April (9.46%) (Table 4). These trends align with Mahajan et al. (2018), who suggested that seasonal weather changes—such as temperature fluctuation and increased humidity—can influence virus persistence and spread. Seasonal patterns can also affect animal immunity, as dietary changes and increased environmental stressors compromise host resistance.
Vaccination Status: CDV infection was highest in non-vaccinated dogs (35.14% by PCR) and lowest in fully vaccinated dogs (5.41%) (Table 5). These findings are supported by Ogbu et al. (2017) and Devi et al. (2022), indicating that even partial immunization reduces susceptibility. However, breakthrough infections in vaccinated dogs may be due to expired immunity or inadequate priming from improper vaccination intervals, as noted by Latha et al. (2007).
Deworming Status: Dewormed dogs had significantly lower incidence (10.81%) compared to non-dewormed dogs (36.49%) (Table 6). Parasites can cause immunosuppression by interfering with cytokine signalling pathways and nutrient absorption, thereby increasing susceptibility to viral infections (Ogbu et al., 2017). These findings reinforce the need for integrated parasitic and viral disease management in routine veterinary care.
Comparative Diagnostics: The BIONOTE rapid test kit, though easy to use, had lower detection sensitivity compared to PCR. The rapid test relies on antigen concentration in mucosal secretions, which can fluctuate during infection stages. Frisk et al. (1999) and Ricci et al. (2021) confirmed that PCR remains the gold standard for CDV diagnosis, capable of detecting latent infections even in the absence of clinical signs.
Public Health and Management Implications: This study emphasizes the role of proactive vaccination and deworming protocols, especially among non-descript and stray dog populations. Educational outreach programs targeting rural and low-income urban dog owners can improve compliance and awareness. Timely detection using sensitive tools like PCR, coupled with regular health monitoring, can significantly reduce CDV outbreaks.
Table 1: Gender-wise incidence of CDV infection
	Gender
	No. of Samples Tested
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	Male
	47
	19 (25.67%)
	24 (32.43%)

	Female
	27
	9 (12.16%)
	11 (14.86%)

	p values
	-
	0.545
	0.392


Table 2: Age-wise incidence of CDV infection
	Age group
	No. of sample
	Positive by Rapid kit
	Positive by PCR

	0– 6 months
	35
	12 (16.22%)
	15 (20.27%)

	6– 12 months
	6
	4 (5.41%)
	4 (5.41%)

	12-18 months
	12
	4 (5.41%)
	6 (8.11%)

	18-24 months
	15
	5 (6.76%)
	6 (8.11%)

	>24 months
	6
	3 (4.05%)
	4 (5.41%)

	P value
	
	0.572
	0.656


Table 3: Breed-wise incidence of CDV infection
	Breed
	No. of samples
	Positive by rapid kit
	Positive by PCR

	Pomeranian
	8
	3 (4.05%)
	4 (5.41%)

	Siberian Husky
	2
	0 (0.00%)
	0 (0.00%)

	Saint Bernard
	5
	2 (2.70%)
	2 (2.70%)

	Shih tzu
	2
	0 (0.00%)
	0 (0.00%)

	Golden retriever
	2
	0 (0.00%)
	0 (0.00%)

	Spitz
	7
	3 (4.05%)
	4 (5.41%)

	Rottweiler
	4
	1 (1.35%)
	2 (2.70%)

	Dobermann
	5
	1 (1.35%)
	1 (1.35%)

	German Shepherd
	11
	5 (6.76%)
	7 (9.46%)

	Labrador retriever
	10
	5 (6.76%)
	5 (6.76%)

	Non-Descript
	18
	8 (10.81%)
	10 (13.51%)

	Total
	74
	28 (37.84%)
	35 (47.3%)

	p value
	-
	0.821
	0.533




Table 4: Month-wise incidence of CDV infection
	Month
	No. of Samples Tested
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	January
	13
	4 (5.41%)
	4 (5.41%)

	February
	19
	7 (9.46%)
	8 (10.81%)

	March
	16
	6 (8.11%)
	7 (9.46%)

	April
	9
	5 (6.76%)
	7 (9.46%)

	May
	10
	4 (5.41%)
	5 (6.76%)

	June
	7
	2 (2.70%0
	4 (5.41%)

	p value
	-
	0.859
	0.137


Table 5: Vaccination status-wise incidence of CDV Infection
	Vaccination Status
	No. of Samples Tested
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	Vaccinated
	8
	3 (4.05%)
	4 (5.41%)

	Partially Vaccinated
	11
	4 (5.41%)
	5 (6.76%)

	Non-Vaccinated
	55
	21 (28.38%)
	26 (35.14%)

	p value
	-
	0.993
	0.981


[bookmark: _Hlk191740773]Table 6: Deworming status - wise incidence of CDV Infection 
	Deworming Status
	No. of Samples 
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	Dewormed
	20
	7 (9.46%)
	8 (10.81%)

	Non-Dewormed
	54
	21 (28.38%)
	27 (36.49%)

	p value
	-
	0.759
	0.112



CONCLUSION
The incidence of CDV was significantly higher in non-vaccinated and non-dewormed dogs, especially among non-descript breeds. Strict adherence to vaccination and deworming schedules is essential to control CDV spread.
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