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ABSTRACT 

 

Newcastle Disease (ND), caused by Avian Paramyxovirus serotype 1 (APMV-1), 

remains endemic in Indonesia and continues to threaten poultry production due to its high 

transmissibility and economic impact. This study aimed to identify ND through an integrated 

clinical, pathological, and serological approach in commercial and indigenous chickens from 

Susut and Kintamani Districts, Bangli Regency, Bali. A total of 32 clinically suspected 

chickens (16 per district) were examined by necropsy, virus isolation in embryonated 

chicken eggs, and confirmation using hemagglutination (HA) and hemagglutination 

inhibition (HI) tests. Fifteen samples (46.88%) were confirmed ND-positive, comprising 7 

(43.75%) from Susut and 8 (50%) from Kintamani. Digestive disorders were the 

predominant clinical sign (86.66%), and characteristic lesions were most consistently 

observed in the lungs (100%), intestines, and cecal tonsils (93.33%). Chickens from 

Kintamani had a 1.29-fold higher risk of ND infection compared to Susut (OR 1.29; 95% CI: 

0.3–5.4). The study demonstrates active ND circulation in Bangli Regency and reveals 

variability in clinical expression potentially influenced by management systems and 

biosecurity practices. By integrating field-based clinical assessment with pathological and 

HA/HI confirmation, this research strengthens practical diagnostic reliability in resource-

limited settings and provides region-specific epidemiological evidence to support targeted 
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vaccination strategies, enhanced biosecurity implementation, and sustainable poultry health 

management in endemic areas. 

 

Keywords: avian virus, HA/HI test, Newcastle Disease, poultry  

 

 

ABSTRAK 

 

Newcastle Disease (ND) yang disebabkan oleh Avian Paramyxovirus serotipe 1 

(APMV-1) masih bersifat endemik di Indonesia dan terus mengancam produksi unggas 

karena tingkat penularan serta dampak ekonominya yang tinggi. Penelitian ini bertujuan 

mengidentifikasi ND melalui pendekatan terintegrasi secara klinis, patologis, dan serologis 

pada ayam ras dan buras di Kecamatan Susut dan Kintamani, Kabupaten Bangli, Bali. 

Sebanyak 32 ekor ayam dengan dugaan klinis ND (16 ekor per kecamatan) diperiksa melalui 

nekropsi, isolasi virus menggunakan telur ayam berembrio, serta konfirmasi dengan uji 

hemaglutinasi (HA) dan hemaglutinasi inhibisi (HI). Sebanyak 15 sampel (46,88%) 

terkonfirmasi positif ND, terdiri atas 7 ekor (43,75%) dari Susut dan 8 ekor (50%) dari 

Kintamani. Gangguan pencernaan merupakan tanda klinis dominan (86,66%), dengan lesi 

khas paling konsisten ditemukan pada paru-paru (100%), usus, dan tonsil sekum (93,33%). 

Ayam di Kintamani memiliki risiko 1,29 kali lebih tinggi terinfeksi ND dibandingkan Susut 

(OR 1,29; 95% CI: 0,3–5,4). Penelitian ini menunjukkan adanya sirkulasi aktif ND di 

Kabupaten Bangli serta variasi manifestasi klinis yang kemungkinan dipengaruhi oleh sistem 

pemeliharaan dan penerapan biosekuriti. Integrasi pemeriksaan klinis lapangan dengan 

konfirmasi patologis dan HA/HI memperkuat keandalan diagnosis di kondisi sumber daya 

terbatas serta menyediakan bukti epidemiologis spesifik wilayah untuk mendukung strategi 

vaksinasi yang lebih terarah, penguatan biosekuriti, dan pengelolaan kesehatan unggas yang 

berkelanjutan di daerah endemik. 

 

Kata-kata kunci: virus unggas, uji HA/HI, penyakit Newcastle Disease, penyakit unggas 

 

 

 

INTRODUCTION 

 

Newcastle Disease (ND) is a highly 

contagious disease in poultry caused by 

virulent Avian Paramyxovirus type 1 (AP 

MV-1) (Kencana et al., 2017). The virus 

belongs to the genus Avulavirus within the 

family Paramyxoviridae (Hadi and Sula-

xono, 2021). Based on pathogenicity, New-

castle Disease Virus (NDV) is classified into 

lentogenic, mesogenic and velogenic patho--

types, which are determined by clinical seve-

rity, intracerebral pathogenicity index (ICPI), 

intravenous pathogenicity index (IVPI), me-

an death time (MDT) in embryonated chic-

ken eggs, and the amino acid motif at the 

fusion (F) protein cleavage site. Molecular 

characterization of the F protein cleavage 

site has become an important method for 

determining viral pathotype and virulence 

level, particularly in identifying virulent field 

strains associated with severe outbreaks 

(Putri et al., 2017). disease outbreaks pose a 

global threat, including in Indonesia, where 

the disease was first re-ported in 1926 (WO 

AH, 2021). In Bali, ND became endemic in 

2007, with cases ranging from 1,500 to 8,000 

chickens per month (Kurniangtyas et al., 

2017). In Indonesia, ND is commonly known 

as penyakit tetelo, while in Bali it is referred 

to as gerubug (Kencana et al., 2019). Recent 

molecular studies reported that virulent NDV 

circu-lating in Bali belongs to genotype VIIi, 

characterized by velogenic cleavage site 
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motifs and high homology among field iso-

lates (Kencana et al., 2025). The persistence 

of genotype VIIi indicates ongoing circu-

lation of virulent strains in Bali, highlighting 

the importance of continuous surveillance at 

the regional level. 

Bangli Regency comprises four dis-

tricts, with Susut District having one of the 

largest broiler populations and playing a vital 

role in Bali’s poultry sector (Sari et al., 

2024). Recurring ND outbreaks result in 

significant economic losses, particularly for 

small-scale farmers (Rell et al., 2021). Al-

though molecular characterization and geno-

typing of NDV have been reported in several 

regencies in Bali, including Tabanan and 

Gianyar (Kencana et al., 2017; Kencana et 

al., 2019), comprehensive data integrating 

clinical manifestations, pathological find-

ings, and serological confirmation of ND 

cases in Bangli Regency remain limited. This 

represents a research gap, as field-level di-

agnosis combining clinical, pathological and 

serological approaches is essential to dis-

tinguish ND from other diseases with si-

milar symptoms, such as avian influenza 

(AI) or infectious bronchitis (IB). 

While molecular diagnostic methods 

such as Reverse Transcription Polymerase 

Chain Reaction (RT-PCR) and sequencing 

exhibit high sensitivity and specificity in 

detecting and pathotyping NDV, these tech-

niques require relatively higher operational 

costs. In addition to molecular methods, 

other diagnostic approaches for detecting 

NDV include hemagglutination (HA) and he-

magglutination inhibition (HI) tests, which 

are recommended as standard serological 

assays for NDV diagnosis due to their simple 

procedures, low cost and effectiveness in 

detecting hemagglutinating activity as well 

as specific antibodies (Mao et al., 2022). 

Several studies have demonstrated that the 

HI test produces dependable results in con-

firming ND exposure under field conditions, 

making it particularly suitable for regional 

surveillance and routine diagnostic applica-

tions. 

This important study was aimed to 

analyze clinical signs and anatomical patho-

logical changes in suspected ND cases in 

Susut and Kintamani Districts and to confirm 

ND infection using HA/HI tests. Identi-

fication was conducted through clinical, 

pathological, and serological approaches in 

Susut and Kintamani Districts, Bangli Re-

gency. The findings of this study are expec-

ted to strengthen field-based diagnostic 

approaches and enhance regional disease 

surveillance strategies. 

 

 

RESEARCH METHODS 

 

Research Object 

Chickens exhibiting clinical signs in-

dicative of ND infection were collected from 

Susut and Kintamani Districts, Bangli Re-

gency, Bali. The study population consisted 

of both commercial (layer/broiler-type) chic-

kens and kampong or local indigenous chic-

kens. Observed clinical signs included torti-

collis, respiratory distress, digestive disor-

ders and anorexia. The kampong or local 

indigenous chickens were reared under a 

free-range or semi-scavenging system, with-

out any history of ND vaccination or medical 

treatment. In contrast, the commercial chic-

kens were raised under an intensive mana-

gement system and had received routine ND 

vaccination. Necropsy was performed within 

a maximum of six hours post-mortem to 

prevent organ autolysis and tissue damage. 

Examined organs included the brain, lungs, 

proventriculus, cecal tonsils and intestines to 

identify gross pathological changes suspect-

ted of ND infection. 

 

Research Materials 

Suspected ND-infected organ tissues 

were homogenized and suspended in Phos-

phate Buffered Saline (PBS) to a con-

centration of 10-20%. The PBS used in this 

study had a neutral pH (approximately 7.2-

7.4) to maintain viral stability and prevent 

protein degradation during the homoge-

nization process. The suspension was cen-

trifuged at 2,500 rpm for 10-15 minutes, and 

https://www.google.com/search?q=Reverse+Transcription+Polymerase+Chain+Reaction&sca_esv=ed897e33a347d7c4&ei=j3eWacacAazU4-EP6YPVkQY&biw=868&bih=358&ved=2ahUKEwjap5_RruWSAxWpxDgGHc0nMRgQgK4QegQIARAB&uact=5&oq=apa+kepanjangan+RT+PCR&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmFwYSBrZXBhbmphbmdhbiBSVCBQQ1IyBRAhGKABSMpxUIEPWNRqcAN4AZABAJgBfKAB9BqqAQQzMy42uAEDyAEA-AEBmAIeoAK8FcICChAAGLADGNYEGEfCAgUQIRifBcICChAAGIAEGEMYigXCAg4QABiABBixAxiDARiKBcICCBAAGIAEGLEDwgILEC4YgAQYxwEYrwHCAgUQABiABMICBRAuGIAEwgIGEAAYFhgewgIIEAAYgAQYogSYAwCIBgGQBgiSBwUxOS4xMaAHx-UBsgcFMTYuMTG4B5oVwgcJMC4xLjEyLjE3yAeBAoAIAA&sclient=gws-wiz-serp
https://www.google.com/search?q=Reverse+Transcription+Polymerase+Chain+Reaction&sca_esv=ed897e33a347d7c4&ei=j3eWacacAazU4-EP6YPVkQY&biw=868&bih=358&ved=2ahUKEwjap5_RruWSAxWpxDgGHc0nMRgQgK4QegQIARAB&uact=5&oq=apa+kepanjangan+RT+PCR&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmFwYSBrZXBhbmphbmdhbiBSVCBQQ1IyBRAhGKABSMpxUIEPWNRqcAN4AZABAJgBfKAB9BqqAQQzMy42uAEDyAEA-AEBmAIeoAK8FcICChAAGLADGNYEGEfCAgUQIRifBcICChAAGIAEGEMYigXCAg4QABiABBixAxiDARiKBcICCBAAGIAEGLEDwgILEC4YgAQYxwEYrwHCAgUQABiABMICBRAuGIAEwgIGEAAYFhgewgIIEAAYgAQYogSYAwCIBgGQBgiSBwUxOS4xMaAHx-UBsgcFMTYuMTG4B5oVwgcJMC4xLjEyLjE3yAeBAoAIAA&sclient=gws-wiz-serp
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the supernatant was collected. Penicillin 

(1,000–5,000 IU/mL) and streptomycin 

(1,000–5,000 µg/mL) were added to the 

supernatant, followed by incubation at 37°C 

for 30 minutes prior to inoculation into 8-–

12-day-old embryonated chicken eggs (ECE) 

(Mahardika et al., 2016). 

The selection of serological methods, 

namely the hemagglutination (HA) and 

hemagglutination inhibition (HI) tests, was 

based on WOAH recommendations as stan-

dard assays for NDV detection and con-

firmation, as well as their simplicity, cost-

effectiveness and suitability for field sur-

veillance applications. In the HA and HI 

assays, an antigen control was included to 

verify haemagglutination activity and ensure 

assay validity. A known NDV antigen with 

established haemagglutinating activity was 

used to confirm proper test performance and 

the functionality of the assay system. 

 

Isolation and Identification 

According to WOAH (2021), con-

ventional isolation of NDV is performed 

through inoculation into specific pathogen 

free (SPF) or specific antibody negative 

(SAN) ECE. In this study, the allantoic 

cavity of 8-12-day-old ECE was used for 

virus inoculation. Prior to injection, the eggs 

were candled to determine air sac boundaries 

and embryo viability. After disinfection of 

the eggshell surface with 70% alcohol, 0.2 

mL of clarified viral suspension supple-

mented with penicillin (1,000–5,000 IU/mL) 

and streptomycin (1,000–5,000 µg/mL) was 

inoculated into the allantoic cavity using a 

sterile needle and syringe, followed by 

sealing of the inoculation site. The ino-

culated eggs were incubated at 35-37°C and 

monitored daily for embryo mortality. Al-

lantoic fluid from dead embryos or at the end 

of the incubation period was harvested and 

tested for haemagglutination (HA) activity, 

as recommended by WOAH (2021). 

The HA test was performed to detect 

the presence of NDV based on its ability to 

agglutinate red blood cells. Serial twofold 

dilutions of the harvested viral antigen were 

prepared in phosphate-buffered saline (PBS), 

followed by the addition of a 1% red blood 

cell suspension. After incubation at room 

temperature for approximately one hour, 

visible agglutination indicated a positive HA 

reaction.  The presence of HA activity in 

bacteriologically sterile allantoic fluid sug-

gested infection with a haemagglutinating 

virus, including APMV-1. 

Specific confirmation of NDV was 

subsequently performed using the haemag-

glutination inhibition (HI) test with NDV-

specific antiserum. In this assay, f4 HA units 

(HAU) of NDV antigen were mixed with 

serially diluted serum samples and incubated 

for 30 minutes before the addition of 1% red 

blood cells. The absence of agglutination 

indicated a positive HI result, demonstrating 

the presence of ND-specific antibodies that 

inhibited haemagglutination (Mahardika et 

al., 2016). While RT-PCR-based techniques 

are widely applied in modern diagnostic 

laboratories for NDV detection and typing, 

WOAH (2021) also emphasizes that genetic 

variability among viral strains may result in 

potential false-negative findings in molecular 

assays if sufficient assay inclusivity is not 

ensured. 

 

Data Analysis 

Data analysis was based on clinical 

signs, anatomical pathological changes and 

serological test results (HA/HI). Clinical 

signs were evaluated based on Rozi et al. 

(2020), who reported that the disease can 

cause disorders of the respiratory, digestive 

and central nervous systems in infected 

chickens. while pathological changes such as 

petechiae in the proventriculus, hemorrhages 

in the ventriculus, intestines, cecal tonsils, 

and lungs, as well as congestion and edema 

in the brain, were analyzed based on findings 

by Angreini et al. (2023), Sari et al. (2024), 

and Purnasari et al. (2017). The HA test 

detected the presence of ND antigen, while 

the HI test identified ND-specific antibodies, 

as described by Mahardika et al. (2016).  

The results were presented as per-

centages of positive and negative samples for 

each diagnostic method. The prevalence dif-

ferences between chicken samples from 
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Susut and Kintamani Districts were analyzed 

using the Odds Ratio (OR) with a 95% 

confidence interval and a p-value of < 0.05 

to determine the relationship between clini-

cal signs, anatomical pathological changes 

and HA/HI test results with ND infection. 

 

 

RESULTS AND DISCUSSIONS 

 

Clinical signs observed in chickens 

suspected of ND infection in District of 

Susut and Kintamani included respiratory,  

digestive, and neurological disorders (Figure 

1). As shown in Table 1, the most frequently 

observed signs were digestive disorders 

(90.63%), followed by neurological 

(56.25%) and respiratory disorders (40.63%). 

Additionally, Table 2 demonstrates that  

 
Table 1. Total sample of Newcastle Disease- 
               infected chicken from District of                            

               Kintamani and Susut, of Bangli  

               Regency, Bali 

 

Parameters Positive  

(%) 

Negative 

(%) 

Clinical 

symptom 

  

Respiratory 40.63 59.37 

Digestive 90.63 9.37 

Neurological 56.25 43.75 

Anatomical 

patology 

  

Respiratory 100.00 0,00 

Digestive 93.75 6.25 

Neurological 87.50 12.50 

Serological Test   

HA 81.25 18.75 

HI 46.88 53.12 

   

86.66% of ND-positive individuals exhibited 

digestive disturbances. This high occurrence 

may be associated with the virulence cha-

racteristics of ND virus strains circulating in 

the region. These findings are consistent with 

Susanti et al. (2021), who reported that ND 

 
 

Table 2. Comparison of Clinical Symptoms and  

               Anatomical Pathological Changes in  

               ND Positive Samples from Kintamani  

               and Susut of Bangli, Bali Based on  

               HA/HI Test 

Parameters Positive  

(%) 

Negative 

(%) 

Respiratory 53.33 46.67 

Digestive 86.66 13.34 

Neurological 40.00 60.00 

Anatomical 

patology 

  

Respiratory 100.00 0.00 

Digestive 93.33 6.67 

Neurological 93.33 6.67 

   

affects the digestive, respiratory, and nervous 

systems. Other clinical manifest-tations of 

ND are dyspnea, greenish-white diarrhea, 

tremors and torticollis due to cen-tral ner-

vous system involvement. Velo-genic strains 

generally cause high mortality, whe-reas me-

sogenic strains induce milder sym-ptoms 

(Elfatah et al., 2021). Thus, the vari-ation in 

clinical presentation observed in this study 

suggests possible differences in infec-ting 

ND strains and host immune responses 

across locations. 

Gross pathological examination re-

vealed characteristic ND lesions, in-cluding 

petechiae in the proventriculus, brain con-

gestion and hemorrhages in the cecal tonsils, 

intestines and lungs (Figure 2). Respiratory 

lesions were observed in 100% of cases, 

consistent with the pneumotropic velogenic 

nature of ND (Angreini et al., 2023). 

Digestive lesions were present in 93.75% of 

samples, aligning with findings by Sari et al. 

(2024) and the viscerotropic velogenic 

characteristics described by Kabi-raj (2020). 

Ne-urological lesions occurred in 87.5% of 

samples, similar to Rahmaniar et al. (2024) 

observations and Purnasari et al. (2017) 

regarding neurotropic ND strains. Among 

the 15 ND positive samples confirmed by 

HA/HI (Table 2), digestive and neurological 

lesions showed equal  preva-lence (93.33%), 
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Table 3. Total chicken samples by district fro Bangli regency, Bali 

 
District 

HA/HI Test (birds) Percentage (%) Total 

Sampels Positive Negative Positive Negative 

Susut 7 9 43.75% 56.25% 16 

Kintamani 8 8 50% 50% 16 

Total  15 17   32 
Note: Positive (+) = HA+HI+; Negative (-) = HA+, HI- / HA-, HI- 

 

 

 
Figure 1. Condition of Chicken Samples Before Necropsy. A) digestive disorder, presence of dried 

feces; B) neurological disorder, torticollis; C) respiratory disorder, swelling in the infraorbital sinus. 

 
 

 
Figure 2. Anatomical Pathology Examination Results. A) congestion in the brain;  B) hemorrhage in t 
                he lungs; C) petechiae in the proventriculus; D) hemorrhage in the cecal tonsils; E)  

                hemorrhage in the intestines. 

 

 

reinforcing the systemic nature of ND in-

fection. 

The ND diagnosis was confirmed 

through Hemagglutination (HA) and He-

magglutination Inhibition (HI) tests. Of the 

32 total samples, 26 (81.25%) were HA-

positive, yet only 15 (46.88%) were con-

firmed ND-positive by HA/HI. According to 

Mahardika et al. (2016), HA detects viral 

antigen based on its ability to agglutinate red 

blood cells, while HI identifies ND specific 

antibodies. The HI test in this study was 

performed using a rapid qualitative method 

without antibody titer calculation. The dis-

crepancy between HA and HI results may 

indicate that not all HA-positive samples 

contained sufficient ND specific antibodies 

for confirmation and HA positivity alone 

cannot definitively confirm ND, as other 

hemagglutinating viruses such as Avian In-

fluenza may produce similar reactions (Sari 

et al., 2024). 

Differences in findings between Su-

sut and Kintamani districts indicate varia-

tions in clinical manifestations and lesion 

severity. Of the 16 samples collected from 

each district, eight chickens in Kintamani 

(50%) were confirmed ND-positive, whereas 

seven chickens in Susut (43.75%) tested 

positive by HA/HI. In Susut, three positive 

chickens exhibited respiratory and digestive 

disorders, two showed digestive and neuro-

logical disorders, and two presented only 

digestive disturbances. In contrast, in Kin-

tamani, two positive chickens showed com-

bined respiratory, digestive, and neurological 
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disorders; two had respiratory and digestive 

disorders; one had digestive and neurological 

disorders and three exhibited only a single 

type of disorder. These findings demonstrate 

that not all clinically suspected cases were 

serologically confirmed, and conversely, so-

me seropositive birds did not present fully 

characteristic ND clinical signs. This pattern 

suggests the possibility of subclinical or 

early stage infections, particularly in Kinta-

mani, where infection prevalence was slig-

htly higher. 

The variation in infection rates bet-

ween districts may be influenced not only by 

environmental conditions, poultry density 

and differences in biosecurity implement-

tation (Dharmayanti et al., 2024), but also by 

diagnostic and epidemiological factors. Hig-

her poultry density in District of Kintamani 

may have facilitated viral transmission thro-

ugh direct contact and potential invol-vement 

of wild birds as vectors (Henriques et al., 

2023). Variations in HA/HI results may 

additionally be affected by virus titer, co-

infections or host immune status, as both 

tests may show reduced sensitivity when 

antigen levels are low (Ali et al., 2022). 

Furthermore, similarity of clinical signs 

between ND and AI may lead to diagnostic 

bias if assessment is based solely on clinical 

observation (Ekaningtias et al., 2017). There-

fore, integration of clinical examination, pa-

thological assessment and serological testing 

is essential to improve diagnostic accuracy. 

Biosecurity remains a critical determinant of 

ND transmission dynamics. Farms with 

inadequate biosecurity practices face signi-

ficantly higher infection risks (Absalon et al., 

2019). Effective preventive measures inclu-

ding routine disinfection, hygiene mainte-

nance, restricted farm access and traffic con-

trol are fundamental to disease prevention 

(Moustapha et al., 2023; Indrawan et al., 

2020; Getabalew et al., 2019). Poor person-

nel management and lack of sanitation 

procedures increase infection risk and po-

ultry mortality (Haqiqi et al., 2021). 

Strengthened biosecurity not only reduces 

disease spread but also lowers economic 

losses and healthcare costs (Mappanganro et 

al., 2018) and supports sustainable poultry 

production (Utami and Samudra, 2021). 

Without strict implementation of biosecurity 

principles, disease control efforts may fail 

(Sandriya et al., 2023). Consequently, en-

hanced prevention strategies, including 

improved sanitation, movement control and 

monitoring of vaccination effectiveness, are 

essential for effective ND control in both 

Susut and Kintamani districts. 

The difference in seropositivity rates 

between Susut and Kintamani district may 

therefore also be associated with vaccination 

status, management systems and biosecurity 

practices implemented in each area. The ND 

outbreaks commonly occur in flocks with 

low immunity due to the absence of vac-

cination or failure of vaccination programs 

(Susanti et al., 2021). In traditional or semi-

scavenging production systems, as reported 

in backyard chickens in Barru District of 

South Sulawesi Provimci free-range mana-

gement increases direct contact between 

birds and makes environmental disinfection 

difficult, thereby accelerating viral trans-

mission (Susanti et al., 2021).  Similar mana-

gement conditions could contribute to sus-

tained virus circulation in the present study 

areas. In addition, incomplete vaccination 

coverage, absence of booster administration 

and lack of vaccination records may impair 

the establishment of adequate herd immu-

nity, potentially explaining the persistence of 

seropositive cases. Compared with reports 

from Aceh, where ND prevalence was 

identified in necropsied birds submitted to 

laboratory examination representing mostly 

clinically severe cases (Maulina et al., 2024), 

the present findings demonstrate more varied 

clinical manifestations and suggest the 

possibility of subclinical or early-stage in-

fections in field conditions. This comparison 

highlights that differences in sample origin, 

management systems and biosecurity imple-

mentation across regions in Indonesia may 

significantly influence ND epidemiology and 

observed seropositivity levels. 
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CONCLUSION 

 

This study confirms the presence of 

ND cases in Susut and Kintamani Districts, 

Bangli Regency, with a high level of viral 

circulation in the areas. Clinical findings 

included brain congestion, petechiae in the 

proventriculus and hemorrhages in the lungs, 

intestines and cecal tonsils. The ND 

prevalence was 43.8% (95% CI: 19.8–70.1) 

in Susut and 50% (95% CI: 24.7–75.3) in 

Kintamani, indicating that chickens in 

Kintamani had a 1.29 times higher risk of 

ND infection compared to those in Susut 

(OR 1.29; 95% CI: 0.3–5.4). These findings 

highlight the multifactorial nature of ND 

epidemiology, involving interactions bet-

ween viral viru-lence, host immunity, vac-

cination status, and biosecurity practices. 

Practically, the relati-vely high prevalence 

observed underscores the need to strengthen 

biosecurity imple-mentation, including isola-

tion, sanitation, and traffic control, alongside 

consistent vac-cination programs and regular 

health monitoring. Improved and integrated 

pre-vention strategies are essential to reduce 

ND transmission and mortality, enhance 

poultry production sustainability, and ensure 

food safety standards. 

 

SUGGESTION 

 

Future research should include mole-

cular characterization of NDv strains circu-

lating in Susut and Kintamani Districts to 

confirm virulence levels and genetic vari-

ation. Additional investigations involving a 

larger sample size and different poultry types 

are recommended to improve diagnostic 

accuracy. Strengthening farm-level biosecu-

rity evaluations and assessing the effect-

tiveness of vaccination programs will also be 

essential for better ND prevention and con-

trol in the region. 
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