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ABSTRACT

INTRODUCTION

Fowlpox (FP) is an enzootic viral disease that infects domestic and wild birds globally. Although commercial
poultry flocks have been vaccinated since the beginning of the last century, reports of outbreaks of the disease
in vaccinated flocks have been accumulating, mainly in recent years. There are several hypotheses regarding the
causes of fowl pox vaccine failure, but no re-examination of the process of vaccination in today's commercial
flocks has been reported. After several cases of vaccination failure in vaccinated flocks, the authors of the article
identified a critical problem with the conventional wing web (WW) stab vaccination method. A primary
feasibility study was followed by a series of controlled field studies comparing the safety and efficacy of the
traditional vaccination method of WW stab to the subcutaneous injection. The subcutaneous application was
tested using a one dose per bird in different volumes. The studies were carried out in commercial rearing farms
for layers and heavy breeders in Israel. The controlled field studies under commercial conditions included
more than 20,000 birds. The results demonstrated that vaccination of pox vaccine by subcutaneous injection
is completely safe, much faster, and more reliable than the WW stab vaccination method, providing a better
and uniform immune response and protection and should be considered as an optional method for Fowlpox
vaccination in large commercial poultry flocks.
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the cutaneous manifestations are obtained, but when the
pox virus replicates in the respiratory or the digestive tract

Fowlpox (FP) Is an enzootic viral disease known for many
years, and one of the earliest diseases studied due to the
relative ease of isolation and identification of the virus (1, 2,
3). Fowlpox is widespread globally in domestic and wild birds
(4,5, 6), and characterized by two clinical forms: cutaneous
and diphteric (7). Avian pox viruses (APVs) multiply in the
epithelial cells cytoplasm, forming large typical cytoplasmic
inclusion bodies (Bollinger bodies), causing hyperplasia,
hypertrophy, degeneration and death of the infected cells
(8,9). If the multiplication takes place in the epidermis,

epithelium, the diphteric pathological signs are observed.
The cutaneous manifestations are considered relatively mild
and characterized by multifocal proliferative skin nodules
that appear mainly in non-feathered skin areas in the face
and head (10). The cutaneous lesions are usually not fatal,
by may cause severe stress caused by the disease itself, in
the form of cutaneous pox may affect the eyes, beak and
mouth decreasing the ability of the affected birds to eat and
drink. In contrast, the diphteric manifestation is considered
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severe and is characterized by proliferative necrotic lesions
in the mucosal layer lining the respiratory and digestive
systems, which lead to sever ulceration, hemorrhage, lumen
obstruction, and secondary bacterial infections as the disease
progresses (11).

Infection occurs by direct contact, swallowing or inha-
lation of contaminated dust or aerosol and by mechanical
transmission (12, 13, 14). In commercial flocks the disease
is characterized by a relatively slow rolling course, causing
impaired performance (decreased growth and reduced egg
production) and death. In severe cases the mortality ranges
between 15-50% and is more severe in young birds. The in-
cidence and severity of the disease varies between geographic
areas depending on the climate (more common in tropical
and subtropical climates), thus correlating with mechanical
transmission by arthropods, housing, hygiene, and vaccination
protocols (15).

Fowlpox Virus (FPV) belongs to the Poxviridea family
and to the genus Avipoxvirus (16, 7), which currently includes
10 taxonomic species: canarypox, fowlpox, junco-pox, mynah-
pox, pigeon pox, psittacine pox, quail pox, sparrow pox, star-
ling pox and turkey poxviruses (17). FPV is a large, enveloped
virus, which contains a double stranded DNA genome with
a length of about 280kb (18) that encodes more than 250
genes (15). It is environmentally resistant compared to other
enveloped viruses, possibly due to the presence of genes that
protect the virus from environmental damage (19, 20). Even
though it was one of the earliest studied avian viruses, much
knowledge is still lacking regarding the phylogenetic relation-
ships between Avipoxviruses (APVs), as well as regarding
their host specificity. However, several phylogenetic studies
show that the majority of APV’s are host specific, and only
a few can infect and cause disease in different species (21,
22,23, 24).

In terms of immunity, there seems to be a good cross
protection between some species (Fowlpox-Turkey pox-
Pigeon pox), as a result of some conserved genes among
APVs (15). It is interesting to note that integration of ac-
tive Reticuloendotheliosis Virus (REV) pro-viral sequences
into the FPV genome can be found in most field viruses,
while in the vaccine strains there are only remnants of
long terminal repeats (25, 26), the sequences of which are
considered to be related to virulent characteristics of the
virus.

APV vaccines were already developed by the end of

1920’ (27). In fact, a vaccine against the disease was re-
ported in the literature as early as 1928, using two APV
species- FPV and pigeon pox (28), which today are related
as antigenically similar species (29). Those vaccine strains,
that were developed in that early period, are still the source
of most of the vaccine strains commonly used today (over
70 commercial live attenuated vaccines). Therefore, knowl-
edge about the exact origin of the strains, their attenuation
process, and the relationships between them is extremely
limited (29).

Development of recombinant vaccines based on FPV
(rFPVs) began in the 1980 (30), and in the early 1990’s rF-
PV containing antigenic determinants of Newcastle Disease
(ND) and Avian Influenza (AI) which were already registered
in the USA (31, 32, 33).

Live attenuated vaccines against avian pox disease are
widely used all over the world. According to the guidelines
of the O.I.LE. and commercial companies, Pox vaccines can
be given by injection 7 ovo or to the chick after hatching
(subcutaneous injection in the back of the neck) or by the
wing web stab (WW) method on the farms. Testing for
proper application of the vaccine given by the WW puncture
method is based on the detection of a “Take” — (the ap-
pearance of a characteristic skin swelling or scab at the stab
site about 5-10 days after the vaccination-OIE Terrestrial
Manual (2018) (15). The duration of the protection induced
by the vaccine probably includes a cellular and humoral
response, is estimated to last 6-12 months after vaccination.
Regarding other vaccination methods, mass vaccination in
water or by aerosol administration was tested in several
studies and was not shown to produce satisfactory results
(34, 35).

Despite the extensive use of Pox vaccines, there are
reports of outbreaks in commercial flocks vaccinated with
the standard commercial vaccines (25, 26, 36, 37). In Israel,
all light and heavy pullets are vaccinated during the rearing
period once or twice against APV, using commercial attenu-
ated vaccines given by WW stab application at different ages
from 12 days to 15 weeks of age according to the vaccination
programs used. Despite vaccination, in farms that maintain
low biological safety (layers and turkeys flocks) or suffer
from immunosuppression or stress (during molting), acute
or chronic rolling outbreaks of Fowlpox occur (mainly in the
dry form) (Fig 1, Fig 2), causing a serious welfare problem
and damage to the flock’s performance.
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Figure 1. Cutaneous Pox lesions in layer hen vaccinated at 14 days old

and 7 weeks, by the WW stab method

Due to the lack of knowledge regarding phylogenetic re-
lationships in the APV group, one of the hypotheses regard-
ing the cause of the vaccine failure is heterology between the
vaccine and field strains (25). According to this assumption,
the heterology between vaccine and field strains leads to a
low cross protection and therefore outbreaks in vaccinated
flocks are possible. That heterology between strains may have
been caused by the emergence of new FPV strains, by the
presence of REV in the viral genome or by cross infection
with different APV species due to the low specificity for the
host that characterizes some of the strains (38, 39, 40, 22).

Despite the above mentioned, another possibility that
must be considered as a cause of vaccine failure is the incor-
rect application of the vaccine in the field (41). Commercial
fowl pox vaccines containing 1000-2000 doses per vial are
usually diluted in 5 ml of the specific diluent. This means that
the volume of the vaccine dose is only 0.005 ml to 0.0025ml.
during vaccination, The vaccine is applied by WW puncture
using a manual applicator with one or two needles or a semi-

automatic Pox syringe (Fig 3).

Figure 2. Cutaneous Pox lesions in a heavy breeder hen vaccinated at

5 weeks and 12 weeks by the WW stab method

The needles should have a calibrated grove (Fig 4. A, B)
able to contain the desired amount of vaccine and deliver it
into the pierced skin of the wing.

In large commercial flocks, the manual applicators are
replaced in most cases by semi- automatic syringes that en-
able a much faster application. At least 90% of the pullets
must be optimally vaccinated to provide adequate protection,
and optimal vaccination using the WW stab method requires
a highly skilled and trained vaccinating team and a good
monitoring of the process.

In order to identify the main cause of the vaccination
failure in some of the flocks in Israel, an epidemiological
investigation of the outbreaks was carried out by the authors
of this article. This investigation revealed that in the rearing
pullet farms (four independent rearing farms) that provided
some of the affected flocks, that the vaccination was carried
out by different authorized and trained vaccinating teams,
with vaccines from different commercial companies, from
different vaccine batches, and that the vaccinated birds were
of different ages at the vaccination time. The only factor that
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Figure 3. A manual applicator and a semi-automatic syringe for
application of Pox vaccines by the Wing Web Stab vaccination.

was common to all the flocks was the method of application
by the WW stab using semi-automatic Pox syringes.

In the next step, the (WW) application process carried
out by different vaccination teams in the same pullet farms
was closely monitored. A significant number of problems
of application were identified during the vaccination of
the flocks by this method and are further described in the
discussion. All the vaccination teams used semi-automatic
Pox syringes with one needle (in most cases) or two needles
depending on the age of the birds. The authors found
that in some cases the needles used had a very shallow
grove and in other no groove at all, or that the groove was
clogged with skin debris, leading to a very low volume
of vaccine delivered to the puncture site. In many cases
the semi-automatic syringes were held with the needles
facing up and the diluted vaccine in the syringe container
did not reach the grooves of the needles. Based on the

above observations in all the monitored farms in this study
there appeared to be a substantially inaccurate amount of
vaccine delivered to the chickens and in some cases as
much as 30%-40% of the vaccine remained unused (data
not provided).

Examination of the “Take” after vaccination by WW stab,
revealed that almost 100% of the birds were stabbed, but only
60-80% reacted locally with a clear “Take” at the stabbing
point 4-7 days after vaccination (data not provided).

To attempt to overcome the problems commonly ob-
served using the WW application for Pox vaccines, we tested
and compared the safety and efficacy of Pox vaccination
by subcutaneous injection to the WW stab method using
commercial pox vaccines under controlled field conditions.
These studies were carried out in layer pullets (Lohman and
Dekalb lines) and heavy breeder pullet (Ross 308) rearing
farms.

In this report we describe the results of those controlled
field studies and the results of a long term (two years) follow
up of the birds vaccinated by subcutaneous injection (SC)
using different volumes of diluted Pox vaccine.

MATERIALS AND METHODS
Farms and Birds in the study:

The vaccination studies were carried out in commercial
rearing farms and included replacement pullets for com-
mercial eggs consisting of two chicken lines Lohman and
Dekalb. The heavy breeder replacement pullets were Ross
308 and were reared in a heavy breeder rearing facility. All the
Vaccinations were carried out by authorized and experienced
vaccination teams.

All the revaccination “Challenge” tests and evaluation
of the local reaction “Take” was carried out by the poultry
veterinarians on the farms.

Equipment used for Pox vaccination:
Wing web (WW) stab vaccination: The WW stab vaccination

in the commercial study flocks was carried out using semi-
automatic syringes — ThaMa single needle Pox vaccinator (E.
Nechmad, Petach Tikvah, Israel). The same type of syringe
was used in all the rearing pullet farms from 14 days to 18
weeks of age. The “Challenge” by revaccination by Wing Web
stab was carried out using a manual applicator or the same
semi-automatic Pox syringe (Fig. 4).

Chen, T.
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Figure 4. Calibrated grooves in the manual applicator (A) and the semi-automatic Pox-Syringe (B).

Sub-cutaneous vaccination: The field studies were performed
using three different types of syringes depending on the
required volume of diluted vaccine to provide one dose/bird.

1. ThaMa 405 (E. Nechmad, Petach Tikvah, Israel) fixed
dose automatic syringe with a 50 ml vaccine container
(Fig. 5) was used for the subcutaneous injection of low
volumes (0.05 or 0.1 ml/dose/bird.). The needles used
were 20G %47,

2. ThaMa 240 automatic syringes (E. Nechmad. Petach
Tikvah, Israel) were used for the SC injection of standard
volume (0.2-0.5 ml/dose/bird). The needles used were
20G/3/8.

3. Socorex 187 vial and tube feeding syringe (0.1-0.5 ml)

(Socorex, Ecublens, Switzerland).

The diluent used for the wing web stab vaccination was
the commercial diluent that was provided with the vaccine.
To allow injection of higher volumes, the vaccine was initially
diluted in the original diluent and then sterile saline was

added to reach the required volume to provide an accurate

dose per bird.

Safety and efficacy assessment:

To assess the safety of the novel application, adverse effects
including development of Pox lesions, signs of disease and
mortality were closely monitored in the study groups and
were compared to the control groups from the day of vac-
cination for 4 weeks to enable the development of any adverse
effect after vaccination.

To assess the efficacy of the SC vaccination under field
conditions, a Pox challenge was simulated 14 to 21 days after
vaccination (OIE- Fowlpox. Chapter 3.3.10) by puncturing
the wing web with the commercial attenuated Fowlpox vac-
cine concentrated 5 times the dose per bird. Checking the
“Challenged” birds 3-6 days post challenge for the appear-
ance of a typical pox lesion at the site of puncture “Take”.
Development of a clear “Take’ was an indication that the
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bird did not develop any immunity post vaccination by SC
injection.

Well protected birds should not develop any local reaction
“Take” at the site of the stab wound. Chapter 3.3.10 (15).

Feasibility study-Safety

To test the feasibility of the novel application, a prelimi-
nary safety study was carried out (August 2020). The safety
study took place in one flock of 14 days of age, replacement
Lohman line layer pullets reared on litter. The group of
chicks used to test the safety of the subcutaneous injection
included 50 birds which were separated from the rest of the
flock by fencing a small area in the chicken house (which
contained enough food and water tools for the number of
fenced pullets). The 50 separated pullets were vaccinated
subcutaneously (SC) in the breast with one dose of stan-
dard commercial Pox vaccine Batch 1-051532 (Biovac — Or
Akiva, Israel.) contained in 0.1 ml/bird using a manual 1ml
syringe.

Preparation of the Pox vaccine for SC injection: The 1000
doses vial lyophilized Pox vaccine was diluted in 5 ml of the
specific diluent provided. Sterile saline solution was added
to the diluted vaccine to complete 50 ml of diluted vaccine
to obtain 1 dose of 0.1 ml/bird.

The rest of the flock was vaccinated with the same vac-
cine using a ThaMa Fowlpox Syringe with one needle by the
WW stab method. Six days after vaccination, the 50 pullets in
this study were examined for the presence of a local reaction
or swelling at the site of the SC injection. A close follow-up
of the study group was carried out for a period of 4 weeks
for detection of any adverse effects (local damage at the site
of injection or development of Pox clinical signs or lesions)
after the vaccination by SC injection.

In order to evaluate the protection obtained (efficacy)
after the administration of the Pox vaccine by SC injection,
all the 50 pullets in the study group were “challenged” 20 days
post vaccination using a 5 times concentrated dose of the
same Pox vaccine applied by WW stabbing method using a
manual applicator with two needles and calibrated grooves.

Six days after the revaccination test (challenge with a high
dose of vaccine by WW stabbing method) all the birds in this
group were individually examined to detect the development
of a local “Take”lesion to determine the protection provided
by the subcutaneous vaccination.

Commercial Field Study- Number one:

The first commercial large-scale study took place in
October 2020. Four thousand Dekalb line layer replace-
ment pullets from the same parent flock and hatchery were
included in this field study. All the pullets were housed
in the same row of cages in a controlled environment
chicken house.

At the age of 12 days 2000 pullets were vaccinated
by subcutaneous (SC) injection in the breast, with one
full dose of a commercial Pox vaccine — Batch 1-051532
(Biovac, Or Akiva, Israel.) diluted to obtain 1 dose (0.1 ml
per chick) using an automatic low volume syringe, ThaMa
405 (E Nechmad, Petach Tikvah, Israel). The other 2000
pullets in the same row were used as the control group and
were vaccinated with the same vaccine by the WW stab
method using the single needle ThaMa Fowlpox Syringe
(E Nechmad, Petach Tikvah, Israel). All the birds in the
study were monitored daily for 14 days after vaccination
to detect any adverse effects, signs of disease, Pox lesions
or mortality. Fourteen days after vaccination, 100 birds
from the SC vaccinated group and 50 birds from the WW
vaccinated group were “Challenged” by revaccinatation by
WW stab method using a 5 times dose of the same com-
mercial Pox vaccine using a manual applicator with two
calibrated needles. Five days later all the revaccinated birds
were individually examined for the development of a local
pox “Take” lesion.

Commercial Field Study - No 2:

The next field study under commercial conditions was
carried out to test larger volumes of injection due to
some technical problems observed using the low volume
(0.05-0.1ml) syringes. To test the technical aspects of an
increased volume for the subcutaneous injection, 8000
commercial Dekalb line layer pullets reared in cages in a
controlled environment chicken house, were included in this
study. All the 8000 pullets were from the same hatch day
and originated from the same parent flock and hatchery.
At the age of 7 weeks 4000 pullets were vaccinated by SC
injection in the breast with one dose of a commercial Pox
vaccine Batch 1-051533 (Biovac, Or Akiva, Israel) diluted
in sterile saline solution to obtain 1 dose as 0.5 ml per
chick using standard ThaMa 240 automatic syringes (E
Nechmad, Petach Tikvah, Israel) and 20G/0.5” needles.
The other 4000 pullets in the same battery were vaccinated

Chen, T.

Israel Journal of Veterinary Medicine © Vol. 78 (2) © June 2023



Research Articles

using the same vaccine diluted in sterile saline to obtain
1 dose of Pox vaccine as 0.1ml/chick using small volume
syringes ThaMa 405 (E Nechmad, Petach Tikvah, Israel)
with the same needle size.

Two weeks after vaccination, 50 birds vaccinated with
the large volume /dose (0.5 ml/dose/chick) and 25 birds vac-
cinated with the low volume/dose (0.1ml/dose/chick) were
“challenged” by revaccinating by the WW stab method apply-
ing a5 times dose of the same commercial Pox vaccine using
a ThaMa Fowlpox single needle syringe (E Nechmad,Petach
Tikvah, Israel). All the 75 birds were examined 5 days later
for the detection of a local “Take” reaction at the puncture
site.

Commercial Field Study - No 3:
(Heavy breeders replacement pullets):

After confirming the efficacy and safety of the Fowlpox
vaccination using the novel application method by SC
injection in the breast in replacement layer pullets, an-
other field study in commercial heavy breeder pullets was
carried out. The replacement breeders (Ross 308) were
raised on litter in a farm consisting of four pullet rear-
ing houses containing chickens of 13 weeks of age. The
study group vaccinated by SC injection, consisted of two
houses containing about 8400 birds each. All the pullets in
these two houses were vaccinated by SC injection in the
breast consisting of one vaccine dose of commercial Pox
vaccine Batch 1-051533 (Biovac-Or Akiva, Israel) diluted
in 0.2 ml of saline/dose/bird, using Socorex 187automatic
syringes (Socorex, Ecublens. Switzerland) and 20G-3/8”
needles.

The control group consisted of the other two houses
at the farm containing 12500 birds (including 8500 fe-
males and 4000 males). All the birds in these houses were
vaccinated by WW stab application with one dose of the
same Pox vaccine using the single needle ThaMa Fowlpox
Syringe. A few days after vaccination by the WW method
a sample of the vaccinated birds were examined by the lo-
cal poultry veterinarian for evaluation of the local reaction
“Take”. Fourteen days after vaccination, 20 pullets were
randomly selected in each house of the study group (SC
injection) and revaccinated by WW stab using a full dose
of the same Pox vaccine and examined three days later by
the veterinarian for the presence and evaluation of a “Take”
in the stabbed wing.

RESULTS

Feasibility preliminary study (Safety):
None of the pullets in the experimental group showed any
adverse effect or evidence of disease, or any other lesions char-
acteristic of Fowlpox disease during a period of four weeks.

The “challenge” test carried out by revaccination by the
WW stab method using a 5 times dose of the Fowlpox vac-
cine demonstrated that none of the 50 vaccinated birds by
the SC injection method developed any local reaction “Take”
after the WW revaccination challenge, indicating a good
immune response and protection after the SC vaccination.

Commercial Field Study —No 1:

As described in the materials and methods section, this study
focused on comparing the safety and efficacy of SC injection
compared the common WW stab method both applied by
two experienced and qualified vaccination technicians in
4000 pullets under commercial conditions. In this study, no
adverse effects (mortality, Pox Lesions, lesions at the site of
injection in the breast, etc.) was observed in any of the SC
or the WW vaccinated pullets. Furthermore, both groups
showed very similar efficacy results after the “challenge” by
revaccination with a 5 times dose of Fowlpox vaccine. The
results were 96% (84/87) in pullets from the SC vaccinated
group and 95% (42/45) in pullets from the control group
vaccinated by the WW stab which did not show any sign
of a “Take” indicating a good application and protection in
both groups.

Two important and practical points were observed in this
study:

Firstly, the vaccination of the 2000 chicks by SC injection
was much faster (2000 chicks in one hour) compared to the
WW application (2000 chicks in 1 hour and 30 min) even
though both applications were performed by two experienced
vaccination technicians working at the farm. Secondly, during
the vaccination with the low volume syringe (0.05-0.1 ml)
it was difficult to assess if the vaccine was flowing properly
and as a result, the vaccinator had to check several times
during the vaccination if the syringe was providing the right

volume of vaccine.

Commercial Field Study - No 2:

This field commercial study was focused on comparing the
technical and practical aspects and efficacy of the application
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Table 1: Summary of three studies carried out under commercial conditions to test the safety and eficacy of Pox vaccination

by Subcutaneous injection using different volumes of injection/dose.

Commercial study 1 Commercial Study 2 Commercial Study 3
wWw SC0.1ml SC0.1ml SC0.5ml WW SC0.2ml
Number of Chickens 2,000 2,000 4,000 4,000 12,500 16,700
Adverse effects, Pox lesions or mortality Non Non Non Non Non Non

Revaccination “Challenge” using a X5 dose Pox Vaccine by WW Stab in WW or SC vaccinated birds

Well developed “Take”

Commercial study 1 Commercial Study 2 Commercial Study 3
WwW SC0.1ml SC0.1ml SC0.5ml WW SC0.2ml
Protected 42/44 84/87 21/25 49/50 ND 40/40
“No Take” 95% 96% 84% 98% 100%
Mild local inflammation at puncture site 2/44 3/87 4/25 1/50 ND 0/40
Not Protected 0/44 0/87 025 0/50 ND 0/40

ND-Not Done

of a Pox vaccine by SC injection in the breast. The birds
were vaccinated by the same vaccination team using different
syringes providing different volumes of injection per dose:
ThaMa 405 (E. Nechmad, Petach Tikvah, Israel) — using
0.1ml/dose or ThaMa 240 (E. Nechmad, Petach Tikvah,
Israel) — using 0.5ml/dose.

The results in this study indicated that if the low volume
of 0.1 ml/dose/bird by SC injection was applied properly,
there was no difference in the efficacy when compared to
SC injection using a larger volume of 0.5ml/dose/bird. In ac-
cordance, both groups vaccinated by the SC injection showed
avery good protection as 100% in both groups did not show
any “Take”lesion after the challenge by revaccination with a

high dose of Pox vaccine by WW stab.

Commercial Field Study - No 3:

This field commercial study was focused on assessing the
efficacy of SC application (compared to the WW stab tech-
nique) in heavy breeders (Ross 308) replacing pullets. All
the birds on the farm were vaccinated with the same Pox
vaccine by the same experienced vaccination team and the
monitoring was carried out by the veterinarian in charge.
Examination of the control birds vaccinated by WW
puncture by the local vaccination team revealed that only
78% (31/40) of the vaccinated pullets showed a local reaction
of a “Take” after vaccination by the traditional WW stab
method. In the birds vaccinated by SC injection by the same
team, and “challenged” by revaccinating 14 days later by WW

stab method, no sign of a “Take” were identified in any of the
revaccinated birds (40/40) indicating that the vaccination by
SC injection induced a uniform and complete protection in

100% of the pullets. The results of all the commercial field

studies are summarized in Table 1.

DISCUSSION:

Sporadic cases of Fowlpox are observed in vaccinated flocks
all over the world including Israel. In most of these cases
the outbreaks are relatively mild affecting 10%-30% of the
flock. The Pox lesions are usually cutaneous and localized
to the face, eyelids, wattles, and comb with no diphteric
lesions. In most of these cases mortality is very low, however
there is a clear welfare issue and performance is negatively
affected.

Flocks suffering from Pox outbreaks during production
or molting, should be revaccinated with Pox vaccine to stop
the rolling of the disease within the flock causing severe stress
and economic losses.

The epidemiological investigation carried out in several
rearing pullet farms in Israel, to define the reason of the
vaccine failures (Fowlpox outbreaks during production or
molting) observed in Fowlpox vaccinated flocks, revealed
that the vaccination by wing web stabbing suffered from
many technical problems leading to low uniformity of the
development of immunization and protection of the birds.

In large commercial rearing farms, the Fowlpox vaccine

is usually applied by the WW stab technique using a one
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or two needle semi-automatic Pox syringe. In some cases
the needles used have a very shallow grove or no groove at
all. Even in the case where the needles were examined and
approved before use, we found after vaccination of several
hundred birds, that the grooves of the needles were clogged
with skin debris, leading to a very low volume of vaccine
delivered to the puncture site.

In other cases, we observed that the semi-automatic Pox
syringes were held with the needles facing upwards and the
diluted vaccine in the syringe container did not reach the
grooves of the needles. Independently from the vaccination
team, in all the monitored farms in this study it appeared
that the WW application delivered an inaccurate amount
of vaccine to the chickens and in some cases as much as
30%-40% of the vaccine remained unused.

Examination of the “Take” after vaccination of the pullets
flocks by experienced and authorized teams in different farms
using the WW stab method, revealed that in most cases al-
most 100% of the birds were stabbed in the wing. However,
we found that only 60-90% of the vaccinated birds reacted
locally with a clear “Take” at the stabbing point four to seven
days after vaccination. The results obtained after vaccination
by SC injection of several thousands of birds in commercial
flocks with Fowlpox vaccines diluted in sterile saline solution
(one full dose/bird), strongly supported the assumption that
this vaccination method was safe as no adverse effects of any
kind were observed in any bird within the vaccinated flocks.

Regarding application and efficacy, we found that the
subcutaneous injection (SC) in the breast using automatic
syringes was faster and more reliable than the WW stab
method, enabling therfore the use of 100% of the vaccine
doses (one dose/bird) in all the flocks in the study compared
to the WW stab application.

We found that the volume of injection between 0.1-0.5
ml/dose/bird if applied properly using different types of
syringes, had no effect on the efficacy if the birds received
the required one full dose of the vaccine. Technically we ob-
served that vaccination using syringes with very low volumes
(0.05-0.1ml), required the vaccinator to check continuously if
the syringes were delivering the vaccine. On the other hand,
the SC injection using syringes with larger volumes from
0.2ml to 0.5ml provided a better control and accuracy of the
administration of the vaccine dose.

The “challenge” of the birds vaccinated by SC injection

using a five times dose of Fowlpox vaccine administered

by wing web stab (WW) demonstrated a very uniform
and efficient immunization of the flocks vaccinated by SC
injection.

During the last two years there has been a change that is
gradually spreading in the poultry industry in Israel, in which
farms and private vaccination teams apply the commercial
attenuated pox vaccines using the subcutaneous injection
instead of the wing web stab method. It is estimated that to
date, more than 3 million birds (layers and breeders) have
been vaccinated with Pox vaccines by SC injection with not a
single report of adverse effects during the rearing and produc-
tion stages. Up to now, no reports of outbreaks of Poxvirus
have been reported in Israel in any of the vaccinated flocks
using the SC injection application.

The conclusion of this field studies strongly supports that
the application of Fowlpox vaccines by subcutaneous injec-
tion is a safe, more practical and reliable alternative than the
wing web stab (WW) application in large commercial flocks.
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