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The Newcastle disease (ND) virus has multiple reservoirs, the most
common being fighting birds and wild birds. The type of reservoir varies
between countries depending on the prevalence of breeding and
whether cockfighting is legal. The disease is endemic in several Latin
American countries such as Peru, Colombia, Mexico and Venezuela,
where there is a great love of cockfighting. In this type of bird,
vaccination is partial for fear of diminishing the hardiness of the birds
for fighting.
In countries where the disease is a problem, its presentation is
cyclical. Some of the likely reasons for this include the growth of the
industry that makes it more difficult to control biosecurity and the
vaccination process, and increased susceptibility due to the genetic
improvement of birds.
In this context, frequent outbreaks of the disease cause an increase
in virulence of the virus determined by the intracerebral pathogenicity
index (ICPI) and possibly the appearance of new genotypes. The
impact of the new strains is evident, on the one hand, by higher
mortality and more severe lesions in the lymphoid organs in broilers.
This is typical of the genotype XII virus that, in addition to
proventricular and Peyer's patch bleeding, causes haemorrhaging in

1 INTRODUCCIÓN

Newcastle disease (ND) is caused by virulent forms of avian
Paramyxovirus serotype 1 (APMV-1). Newcastle Disease virus (NDV) is
classified into different classes and genotypes based on its genetic
characteristics. Epidemiological control of Newcastle disease in
broilers is possible (among other tools) thanks to the intensive use of
prophylactic vaccination. In general, the most common vaccines in the
world against this disease are based on 2 main genotypes of live
lentogenic NDV, characterised by low pathogenicity. The genetic
divergence between the genotypes of the vaccines and the circulating
viruses raises questions about their efficacy.
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the bursa of Fabricius. On the other hand, in commercial layers it
causes severe drops in production with discolouration of the egg and
thinning of the shell that persist for up to sixty days.
Several factors are required to effectively control the disease. These
include generating complete mucosal, cellular and humoral
immunological protection, achieved through the implementation of an
appropriate mixed programme of live and inactivated vaccines, and a
proper vaccination process in the different pathways to use.
Controlling the disease will not only depend on biosecurity and
vaccination, but on several factors such as ensuring the correct
immune status of the bird and avoiding environmental stress due to
handling, infrastructure or nutritional conditions.
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The HIPRAVIAR® CLON vaccine is composed of a live attenuated
strain (CL/79) originating from the La Sota strain of the Newcastle
Disease virus (NDV) with a titration ≥106.5 EID50. The use of cloned
strains represents a technological breakthrough in these types of
vaccines, since they make it possible to have a completely uniform
vaccine virus population, with specific viral characteristics, determined
by the viral selection process. This vaccine has good commercial
acceptance due to its high immunogenicity and low pathogenicity, in
addition to preventing severe post-vaccine reactions. To date, the
efficacy of this vaccine against a genotype XII strain of NDV has not
been characterised.
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2 OBJECTIVES

The objective of this study was to evaluate the protection induced by two
different vaccination plans with HIPRAVIAR® CLON in broilers, against a

3 MATERIALS AND METHODS

The study was conducted in the experimental farms of the Faculty of
Veterinary Medicine of Universidad Nacional Mayor de San Marcos of
Peru. A total of 120 male 1-day-old broiler chicks from the Ross 308
line were selected, in good health and from the same batch of
breeders free of Mycoplasma gallisepticum and Mycoplasma synoviae.
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5 DISCUSSION

challenge with a genotype XII strain of NDV isolated in Peru.

Chicken/Arequipa-Peru/VFAR81/2015 with 106 EID50 administered by
eye drop. Group T4 was not challenged (Table 1). During the test,
clinical signs, mortality and nervous sequelae were evaluated.

Table 1. Study design and identification of experimental groups

The birds under study were distributed into four experimental groups of
30 animals each. Two groups (T1 and T2) were vaccinated with
HIPRAVIAR® CLON at 1, 8 and 18 days of age, via drinking water or by

EXPERIMENTAL
GROUPS

eye drop (Table 1). The remaining groups (T3 and T4) were not
vaccinated.
The
challenge
strain
of
NDV
used
was
Chicken/Arequipa-Peru/VFAR81/2015 previously isolated in Peru and
characterised as velogenic (1). Groups T1, T2 and T3 were challenged
at 30 days of age with 50 µl of an inoculum of

TREATMENT

HIPRAVIAR® CLON
VACCINATION PLAN

ROUTE OF
VACCINE
ADMINISTRATION

T1

Vaccinated with
three doses

1 day of age
8 days of age
18 days of age

All three ages:
by eye drop

T2

Vaccinated with
three doses

1 day of age
8 days of age
18 days of age

1 and 8 days of age:
by eye drop
18 days of age: by
drinking water

T3

Not vaccinated

Not vaccinated

N/A*

T4

Not vaccinated

Not vaccinated

N/A*

30 days of age
by eye drop
Chicken/Arequip
a-Peru/VFAR81/
2015

Not challenged

*N/A (not applicable)

4 RESULTS

In group T1, none of the birds died after the challenge, while a small
percentage (7%) developed clinical respiratory signs. In group T2, a 3%
mortality rate was observed after the challenge and respiratory clinical
signs, diarrhoea and depression were observed in a small number of
birds (7-10%) (Figure 1).

Figure 1. Clinical signs and mortality after the challenge with Chicken/Arequipa-Peru/VFAR81/2015.
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Table 2. Mortality parameters and presence of clinical signs between the
2 vaccination programmes used (T1 and T2).
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The type of vaccine and the route of administration may be vital for the
correct immunisation of birds. Other authors have demonstrated that
both the antigenic dose and the route of administration can have a
significant influence on the degree of protection or on the type of
immune response induced against NDV (2,7,8,9). A previous study
showed that to obtain protection against genotype VII, a minimum titre
of genotype II vaccine of 104 EID50 was needed (2). HIPRAVIAR® CLON
is a vaccine designed with a viral titre for a higher dose than this (≥106.5
EID50); this characteristic could have been a relevant factor for the
correct development of heterologous protection in this and other

However, as can be seen in Table 2, the two vaccination plans tested
in this study showed slight differences in efficacy between them; in
particular, it was observed that changing the route of administration
from ocular to oral, in the last dose of the vaccination plan, decreased
both the effectiveness of protection against mortality (0% with ocular
only administration versus 3% with ocular and oral administration) and
the efficacy to prevent the onset of clinical signs (7% in the group
vaccinated only by eye drops versus 10% vaccinated by eye drops and
drinking water). These results could be explained by the fact that ocular
administration has a greater antibody response and better protection
against exposure to NDV compared to the oral route, as other authors
have previously observed (9), but we should not rule out the effect of
the vaccination methodology, since a vaccination programme with
100% individual application is compared with a vaccination programme
with 2 individual doses and a dose applied in bulk.

vaccination strategies against each Newcastle virus. The results of this
test constitute yet further evidence that HIPRAVIAR® CLON, when used
correctly in a vaccination strategy designed according to the
degree of challenge, is able to prevent or control mortality, and
reduce the clinical signs induced by a strain of genotype XII
(chicken/Arequipa-Peru/VFAR81/2015 velogenic strain).
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Photo 1. General appearance of the faeces after the challenge of the
birds with the Chicken/Arequipa-Peru/VFAR81/2015 NDV strain.

Previous studies have shown that the HIPRAVIAR® CLON vaccine was
able to prevent, with different degrees of efficacy, the clinical signs and
mortality induced by other NDV genotypes such as III, VII and/or
isolates from different continents (AREA NEWCASTLE: Fathi et al,
2015). In addition, other authors have shown that vaccines based on
strains related to La Sota can reduce mortality and clinical signs
caused by different genotypes such as III, IV, V, VI, VII and IX (2-6). This
evidence suggests that the HIPRAVIAR® CLON vaccine and others
based on La Sota could have a wide range of heterologous or even
universal protection against NDV.

studies pertaining to the same vaccine.

Cloned live vaccines, such as HIPRAVIAR® CLON, continue to be a
great option in the control of Newcastle disease in broilers. They are a
safe and effective prophylactic tool, even in the face of the great
genetic diversity of NDV. Nevertheless, this genetic variability will
continue to be one of the concerns of poultry production, since
genotyping and classification based on NDV genotype is relatively
recent, and more tests are needed to ascertain the most appropriate
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In group T3, a 100% mortality rate was observed (confirming the high
pathogenicity of the viral strain used in the challenged groups), as well
as clinical respiratory and nervous signs (paralysis, torticollis and tics),
diarrhoea and depression in most animals (50-100%). In the control
group (T4), no mortality or clinical signs were observed (Figure 1).

CHALLENGE

The two HIPRAVIAR ® CLON vaccination programmes evaluated in
this study demonstrated sufficient efficacy to significantly prevent
the
mortality
and
clinical
signs
induced
by
the
Chicken/Arequipa-Peru/VFAR81/2015 genotype XII velogenic strain of
NDV in broilers. In particular, a 97% reduction in mortality was observed
for the mixed administration regimen (drinking water and eye drop) and
up to 100% for the programme based on drinking water administration.
In addition, the two vaccination programmes studied resulted in
reduced morbidity; in particular, the variety and frequency of clinical
signs associated with the strain used for the challenge.
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