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A NATIONAL BRUCELLOSIS, BOVINE TUBERCULOSIS AND SALMONELLOSIS SURVEILLANCE AND CONTROL PROGRAMME

1.0 INTRODUCTION
1.1 Background

This document provides the brucellosis, bTB and Salmonellosis
surveillance and control programme. The programme for
surveillance and control were developed after conducting a brief
risk assessment for food safety and identification of CCPs on the
value chain where risks are the highest. This was important in the
development of a well optimised risk-based and cost effective
national surveillance and control plan for Zambia.

Control measures for zoonotic diseases such as bTB, Brucellosis and
Salmonellosis are based on prevention of the diseases in animals.
Therefore, surveillance is a key element for management of
preventions and control programs. This national surveillance
programme will serve the purpose of enabling the Ministry of
Fisheries and Livestock obtain an accurate picture of the scope of
the bTB, brucellosis and salmonellosis in the Zambian livestock
population; in the event of a zoonotic disease outbreak, the course
the disease follows in livestock for a given area over time; and
permit timely intervention if the trend observed deviates from what
is expected.

This document has four sections that cover an introduction and
three separate sections devoted to bTB, brucellosis and
Salmonellosis surveillance and control. Surveillance in this
document is defined as an active, ongoing, formal, and systematic
process aimed at detection of pathogen in a population or
prediction of elevated risk of a population acquiring, with a pre-
specified action that would follow the detection of the disease. For
each of this pathogen, a brief introduction is provided, followed by a
detailed description of a surveillance and control programme.
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The designed programmes are meant to provide an operational
framework for implementation of a risk-based surveillance and
control program at production and processing phases in the value
chains of foods of animal origin. It is envisaged that data generated
in these programmes will inform risk management approaches for
designing intervention measures to protect consumers from food-
borne illnesses associated with the consumption of meat and meat
products. The overall goal is to contribute to reducing the incidence
and prevalence of Brucellosis, bTB and Salmonellosis in livestock in
Zambia; and to protect public health.

1.2 Intersectoral Collaboration and Cooperation in Brucellosis,
bTB and Salmonella Surveillance

An effective and efficient surveillance will require both external
collaboration between key Government Ministries (MOH, MFL, and
MLGH) and internal Departmental collaboration of agencies
involved in food safety surveillance. In the programme outline this
document, the MFL and MOH will play key roles in its
implementation. Further, the Regional Veterinary Laboratories,
Central

Veterinary Research Institute (CVRI), the National Livestock
Epidemiology and Information Centre (NALEIC), Zambia National
Public Health institute (ZNPHI) and The Food and Drug Control
Laboratory (FDCL) will be critical in its successful implementation
(Fig. 1.1). Other external collaborations with other key institutions
such ZABS and ZARI will be required.

Brucellosis, bTB and Salmonellosis are among the important
zoonosis in Zambia. Control or eradication of these diseases in
animals will lead to reducing human exposure. Consequently, close
and continued collaboration between MOH and MFL should occur at
all administrative levels if the ultimate goal of implementing this
plan is to be achieved (Fig. 1.1). It is expected that similar
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surveillance and controls efforts will be implemented in humans to
generate data that will inform the implementation of this plans in
animals. The assumption is that, if surveillance data on human
zoonosis is reasonably accurate, it can be a sensitive indicator of the
situation in animal infections in the country. This means that
occurrence of bTB, Brucellosis and other epidemics of zoonosis,
whether foodborne or animal-contact related, may direct veterinary
epidemiologists to the foci of animal infections. At the central level,
both MOH and MAL should have a legal basis for mandatory
reporting of suspected or confirmed cases of zoonotic disease
infections to respective ministries or Departments and such
mandates should include an obligation to share information among
key stakeholders (Figure 1.2). The overall operation of the plan be
will be coordinated by the Director of Veterinary Services through
the Veterinary Public Health unit, CVRI and NALEIC. NALEIC will
oversee data management analysis and information dissemination
in the whole surveillance system. The Veterinary Public Health unit
will be responsible for the implementation, coordination of
veterinary public health activities as well as collaboration with other
stakeholders. CVRI will be responsible for sample collection and
analysis and collaboration with other laboratories.

Hunman zoonotic diseases & PSS EEETEEE A [ ==
CUEEL IS - Routine surveys on Farms,
- Routines survews at health centres

-  Entry point screening

- Small od fOoC s urveys =  Small ad froc surveys

| Central Laboratory data
LOVRL FDWVL, MSIR ZABS)

MALEIC and HNMIS

Data collatiomn
Data analysis
Data dissemination

Figure 1:Model for combined routine surveillance of zoonotic diseases in Zambia
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Indication ofa Zoonosis
abowve threshold

Monitoring plan

[ mmetvee- |

1

Surveillance
Report >

Figure 2: Framework for implementation of active surveillance of zoonotic diseases

1.3 The Legal Base
1.3.1 Animal Health Act No 27 of 2010

This Act is administered by the Ministry of Fisheries and Livestock
(MFL) and provide for the conduct of meat inspection in a slaughter
facility for the purpose of controlling animal diseases and residues in
meat; or to regulate the production, distribution and use of
veterinary drugs, biologicals, vitamins, minerals, hormones, growth
promoters, animal feed and feed additives for the purposes of
animal disease control, drug resistance, residue control and
imbalances.

1.3.2 Food safety Act Cap No 7 of 2019

The Ministry of health is the custodian of this act. Implementation is
done by all line Ministries.
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1.3.3 Public Health Act Cap 295

The ministry of health is the custodian of this act.

1.3.4 Local Government Act No 2 of 2019

The ministry of local government is the custodian of this act.

1.3.5 Competition and Consumer Protection Act, 2013 (No. 9 of
2013)

This Acts is administered by the Ministry of Commerce Trade and
Industry and has provisions to protect consumers against unfair
trade practices.

2.0 BRUCELLOSIS SURVEILLANCE AND CONTROL
2.1 Introduction
2.1.1 Purpose and Rationale for Surveillance

Historically, brucellosis surveillance is rarely conducted in Zambia at
national level despites its wide distribution in the major livestock
production areas of the Country. The current Animal Health Act No.
27 of 2010 requires that animals used in milk production be free
from brucellosis. The prevalence of brucellosis in Zambia’s
traditional and commercial cattle is estimated at 16% (Muma et. al,
2013) and at 6% (Chimana et al.,, 2012; Muma et. al.,, 2012),
respectively. Therefore, there is need to reduce the prevalence to
levels that will not pose a risk to human and animals. Brucellosis in
Zambia has also been reported in wildlife, especially the Kafue
lechwe (Kobus leche kafuensis) with an estimated prevalence of 23%
(Muma et. al., 2011, 2010). This poses a constant threat of periodic
spill over from these wildlife reservoirs to domestic livestock.
Therefore, the National surveillance requirements will consider
various epidemiological and ecological factors such as the

5
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prevalence of the disease in the wildlife population, risk of contact
with domestic herds, geographic features, and environmental
factors that influence risk to domestic cattle, Kafue lechwe and
buffalo. The rationale for conducting surveillance for bovine
brucellosis includes the following:

(a)

(b)

Public Health Concern: Brucellosis is a zoonotic disease;
therefore, its control and prevention in animals is essential to
reduce human risk. B. abortus, B. melitensis, and B. suis are
highly pathogenic for humans (OIE, 2014). In humans,
brucellosis (or undulant fever) presents as a nonspecific flu-like
iliness, and clinical signs range from mild to severe. People can
become infected by consuming contaminated unpasteurized
dairy products or through direct contact with contaminated
tissues associated with calving or abortion from infected
animals. Humans can also become infected through inhalation
of infectious aerosolized organisms. Because of this
characteristic and the nonspecific nature of the initial
symptoms in people, B. abortus, B. melitensis, and B. suis are
considered select agents for disease control and prevention.
Brucellosis is also considered an occupational disease for
people who work with infected animals, particularly farm
workers, veterinarians, ranchers, and meatpacking employees.

Economic impact on Industry: Brucellosis costs the livestock
industry a significant amount of resources in direct losses such
as reduced beef and milk production and the expenses related
to disease control (Muma et al., 2007). Brucellosis also limits
Zambian export prospects of livestock and livestock products.

2.1.2 Surveillance Objectives

The objectives of national brucellosis surveillance include:

(a)

Detect and determine the prevalence of brucellosis in animals
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(b) Reduce the prevalence of brucellosis in animals

(c) To provide information for planning, decision making and
Disease Control

(d) Measuring progress toward regulatory goals (e.g. reduce the
disease below 5%) in areas where control will be implemented;
and,

(e) Providing metrics to aid in evaluating compliance with
programme standards; and

(f) Giving stakeholders and decision-makers timely and relevant
actionable information.

2.2 Surveillance Approach in Animals

These objectives will be met through Scheduled and Targeted
sampling. This will be conducted in parallel with surveillance for
Bovine Tuberculosis surveillance programme.

2.2.1 Scheduled sampling program (National wide active
surveillance)

The data collected under this programme will serve as a baseline
level for Brucellosis prevalence. Scheduled sampling program will
include analyses across the production classes. CVRI will conduct the
brucellosis screening which will be undertaken periodically,
preferably every 3 years and will be conducted on livestock farms,
slaughterhouses and MCC. For dairy animal’s supplying milk to
processors, annual screening will be required for certification of
freedom from brucellosis and bTB. Scheduled sampling plans involve
taking samples from randomly selected food animals; randomly
sampling of milk farmers supplying milk to MCC or randomly
sampling of beef cattle herds for screening.

This will be carried out using probability-based (random) sampling,
where groups (herds) will have an equal chance of being sampled.
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This approach is recommended in order to provide statistically
reliable estimates of the prevalence of infection. This presupposes
that a reliable and current sampling frame is available of villages or
herds and flocks at district level. The actual techniques used will be
is Stratified Random Sampling, involving dividing the population into
sections (strata). In this case, sampling will be stratified according to
administrative areas (districts) and production system since
brucellosis and bTB in Zambia tend to vary according to district and
productions system.

2.2.1.1 Sample Size for Cattle herd survey

The assumption is that sampling will be done randomly and that
there will be low heterogeneity between herds. The detection
power is set (B) at 90% and level of significance (a) = 5% at an
estimated herd prevalence of 20% for both BTB and brucellosis.
Sampling will be stratified by district and a list of cattle herds in each
district, will form the sampling frame.

Based on these assumptions, the sample size will be determined
using the formula of sample size estimation for a population
proportion with specified absolute precision (WHO, 1991).

n=722 o * P(1-P)
1— /2 dz

Where:
n is the sample size estimate
Z,_.L1 ,, is the Z critical value for alpha (L)

P is the anticipated proportion of samples positive to brucellosis/
tuberculosis d is the absolute precision required on either side of
the proportion The following assumptions have been considered:
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e The level of significance has been set at 95% and = 5%,
therefore z1- [1L1/2 =1.96

e The absolute precision required on either side of the
proportion is assumed to be 5 percentage points of the true
value.

e The anticipated proportion of samples positive to
brucellosis/ tuberculosis is assumed to be 20%.

e Given that there may be limited number of herds (finite
population), the estimate sample size may require
adjustment for finite population according to the formula
below:

1,:l 1+
Where:

e nisthe sample size estimate above
e n’isthe adjusted sample size estimate

e Nis the study population (number of cattle herds)

Table 1: Example of sample size estimation in selected districts with target

Study area | Estimated number of |Estimated number |Estimated number of
(district) herds (approx. herd | of herds to be animals to be tested
size = 80 cattle) sampled (10% sampling fraction)
Choma 785 52 520
Itezhi Tezhi 402 26 260
Monze 1100 72 720
Namwala 990 65 650

2.2.1.2 Targeted active Surveillance

(@) Annual testing in Western, Southern, Eastern, Central and
Lusaka provinces and other high risk areas that have endemic
brucellosis in order:
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To allow early detection and removal of infected cattle,
To prevent disease spread, and

To comply with legislative requirements for surveillance.
The testing costs is to be incurred by the farmer

(b) Annual mandatory testing of dairy cattle in order:

To protect human exposure to brucellosis through milk
consumption,

To ensure early detection of brucellosis and to prevent
further spread,

Facilitate supply to milk processing companies

To comply with legislative requirements for surveillance
(Animal Health Act No. 27 of 2010).

A minimum routine testing frequency of once yearly is to be applied
in order to ensure the effective surveillance of all cattle herds. The
testing cost is to be incurred by the farmer.

2.2.1.3 Other surveillance approaches

The Department of Veterinary Services may implement additional
targeted surveillance activities in areas deemed to be at higher risk
such as Western, Southern and Central Provinces. The targeted
surveillance activities may include:

(a) On-farm surveillance: This surveillance approach includes

(b)

samples collected by veterinarians from livestock that present
for reproductive issues, such as aborted foetuses or failure to
breed and also as part of the milk supply cattle accreditation
programme.

Livestock market surveillance: This surveillance approach
includes targeting sampling of livestock and raw milk at
collection points in order to inform on-farm surveillance.
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(c) Slaughter and processing facilities: This surveillance includes
targeted tissue samples and milk products.

2.2.2 Passive Surveillance
2.2.2.1 Surveillance at slaughter facilities at Slaughter Facilities

Surveillance at slaughter facilities will form the main surveillance
approach to meet the objectives. Slaughter surveillance will consist
of collection of blood samples from cattle aged 2 years or older, and
goats and sheep 6 months or older. These livestock age range are
capable of reproduction and therefore at risk of Brucella infection
since brucellosis is a disease of sexually mature animals

2.2.2.2 Sampling method during surveillance at slaughter
facilities

Sampling will be conducted at Government inspected slaughtering
establishments annually selected. The sampling method will be
based on risk, prevalence and population size. The District
Veterinary Laboratories, Regional Laboratories, Central Veterinary
Laboratory or other approved brucellosis testing laboratories will
test the samples using the official diagnostic tests and SOPs.

Sampling will be based on following assumptions:

(a) Confidence limit (95%)
(b) Estimate disease prevalence (10%)

(c) Population sensitivity- likelihood of detecting the disease is
present (95%)
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Table 2: Estimated size of carcases to be sampled per given slaughter house

Establishment Size of slaughter in the Number of carcases to
previous year be sampled annually

Slaughterhouse A 25-50 25

Slaughterhouse B 50-100 50

Slaughterhouse C ~ 100-300 100
Slaughterhouse D 300-1000 200
Slaughterhouse E~ 1000-50000 300
Slaughterhouse F 1000-5000 325
Slaughterhouse G >50000 350

2.2.2.3 Sampling frequency

Brucella screening in slaughtered animals will be undertaken on a
quarterly basis. The NALEIC/Province Epidemiology and Information
Centre (PEIC) in consultation with the Veterinary Public Unit shall
quarterly schedule by allotting the number of sample in proportion
to the animals/products from each of the slaughterhouses, based on
the season and production (Table 2.2). The PEICs may re-allocate
the samples to reduce or increase the number of samples to be
drawn from the existing approved establishments, with prior
permission from Veterinary Public Unit.

2.2.2.4 Slaughter Surveillance Data

The individual animal identification should also be linked to
marketing records (e.g. invoices) to support the trace of tested
cattle back to their herds of origin. Specimens should them be sent
to Regional Laboratory and/or CVRI and test results and the data
maintained in the laboratory’s record system such as the SILAB
currently being used by at CVRI or some other appropriate
database.
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Laboratories approved to test brucellosis slaughter samples under
this plan will provide testing data to officials in the Departments of
Veterinary Services, who keep the data in a national database
managed by NALEIC (Figure 1).

2.2.2.5 Brucella Surveillance in milk
Brucellosis milk surveillance tests (BMST)

The MRT and indirect ELISA are primary methods of surveillance for
dairy herds. Culture and isolation and PCR must be done in the
follow-up to positive MRT or ELISA cases.

Sampling requirements

Each official sample will be taken by authorised officials in such a
way that it will be possible to trace it back to the farm of origin of
the milk.

Samples shall be obtained at the following place:

(a) The farm level from the collection tank
(b) At the milk collection level from the receiving tank

(c) Atthe level of the dairy industry before the bulk tanker has
discharged.

Sampling level and frequency

The MRT shall be undertaken on a quarterly basis. To provide
adequate surveillance for brucellosis in large dairy herds, the
sensitivity of the MRT will be adjusted according to the size of the
herd to compensate for the dilution of milk from infected animals
with milk from large numbers of non-infected negative animals.

The number of lactating cows represented in the composite herd
milk sample has a significant influence on the sensitivity of the MRT.
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Therefore, the first step in conducting the MRT is to determine the
approximate herd size in order to adjust the sensitivity of the test.
Adjust the volume of the milk sample for herd size according to
Table 2.3.

Table 3: Volume of milk samples (ml) to be corrected, by the size of the herd
contributing to the sample, for the brucellosis MRT

Number of lactating cows in a herd Milk sample size

1-150 1mL
151-450 2 mL
451-600 3mL

In herds with > 600 lactating cows, segment the herd into subunits
(25 to 75 cows) and collect composite milk samples from each
subunit. Herds with fewer than 600 lactating cows may also be
segmented using the 1-mL test method for each 60-cow composite
milk sample.

Collection procedures: Samples of pooled milk from bulk tanks, or
milk cans are to be collected in at least four rounds per year at milk
collection centres (MCC), dairy processing plants, or individual dairy
herds in each district. All dairy herds will be tested in at least three
of the four MRT rounds per year. Government may increase the test
frequency of milk at MCC to improve the effectiveness of this
surveillance method. Records should be kept for each collection
point on each collection indicating how the samples were handled
by the dairy plant after the samples were collected at the farm and
before subsamples were collected for the Milk Ring Test.

Test procedure: The standard MRT will be performed on pooled milk
from dairy herds and will represent all of the lactating cows that
contributed milk to that sample. The MRT samples are to be tested
in approved laboratories according to the standard test procedures
approved by Government.
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2.2.2.6 Other sources of data in passive surveillance

Laboratory-based surveillance: Veterinary diagnostic laboratories
already screening for brucellosis (such as laboratories at UNZA
Veterinary School and Livestock services) in samples submitted by
farmers and private practitioners from livestock that have aborted
must submit the results to the DVS. This screening will provide
additional passive surveillance.

Import/export-related surveillance: This surveillance data source
includes samples collected from other higher-risk animals or herds,
including those with cattle that were imported from countries that
are not free of brucellosis. Also, the required testing of animals
exported from Zambia provides additional passive surveillance.

Livestock market surveillance: This surveillance data source
includes both recorded observational data and samples collected by
accredited veterinarians from livestock that present with
reproductive issues such as aborted foetuses or failure to breed.

2.2.3 Case Definition
2.2.3.1 Case definition based on clinical description
Suspect

Cattle with brucellosis can be difficult to detect because bulls and
non-pregnant females are usually asymptomatic and rates of
abortions in pregnant cattle decrease after the first aborted
pregnancy. Brucellosis should always be suspected in all cattle
abortions, particularly when multiple abortions (abortion storms)
occur in a herd.
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Suspected Brucella infected cattle exhibiting at least three of these
signs:

e Abortion,

e Reduction in milk yield,

e Stillborn or weak calves,

e Increased frequency of retained placentas, or

e Testicular enlargement or abscesses.

An animal may be suspected for brucellosis based on a positive
response to an official brucellosis screening test.

2.2.3.2 Case definition based on diagnostic tests
(a) Suspect

Cases are classified as suspects when their blood serum has been
subjected to official screening brucellosis tests and the test results
suggest infection but are inconclusive.

(b) Confirmed

Cases are classified as confirmed when their blood serum has been
subjected to official confirmatory tests (c-ELISA, PCR and culture)
and the test results indicate that the animal has been exposed to
and infected with Brucella.

(c) Exposed

Any animal exposed to brucellosis by reason of associating with
other livestock from which Brucella spp. has been isolated or the
diseased has been confirmed.
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(d) Negative

Cases are classified as brucellosis-negative: When their blood serum
has been subjected to official confirmatory tests and the test results
fail to detect the presence of Brucella infection; and if blood, milk,
or tissues are subjected to bacteriologic methods to cultivate field-
strain Brucella but none are recovered.

2.2.4 Laboratory Criteria for Diagnosis

A suspect or reactor animal is identified using official serologic tests
(SOPs). When a suspect or reactor animal is identified, tissue and/or
milk may be further evaluated to isolate, identify, genotype, and
establish the pathogenicity of the organism. CVRI will perform these
subsequent confirmatory tests.

2.2.5 Testing Requirements

Herd blood test: Herd blood tests must include all cattle 6 months
of age and older except steers, oxen, spayed (neutered) heifers,
official calfhood vaccinates of the dairy breeds under 20 months of
age, and official calfhood vaccinates of beef breeds that are under
24 (2 years) months of age. Presence of the first pair of fully erupted
permanent incisor teeth is evidence that the animal has reached 2
years of age. However, official calfhood vaccinates that are about to
give birth (parturient) or have given birth (post-parturient) must be
included in the herd blood test regardless of age.

(a) A dairy herd that has been infected with brucellosis should be
placed under quarantine and no milk should be supplied from
the herd for human consumption.

Herd blood test for release of quarantine and post-quarantine test:
The herd blood test that is performed to qualify a dairy herd for
release of quarantine and the test that is performed 6 to 12 months

17



A NATIONAL BRUCELLOSIS, BOVINE TUBERCULOSIS AND SALMONELLOSIS SURVEILLANCE AND CONTROL PROGRAMME

after a quarantine has been released must include even, oxen,
sterilised cattle (females and males) 6 months of age and older,
including cattle that have been officially vaccinated for at least 6
months. The purpose for this requirement is to establish baseline
titres for each of these animals so that when they are re-tested, it is
easier to evaluate the probability of their being infected with field
strains of Brucella.

(b) Requesting a Retest

Within 7 days after being notified of the results of an initial herd
blood test, the owner may request an additional blood test on cattle
reactors, at the owner's expense. The request must be based on
sound epidemiologic evidence and all animals must remain under
herd quarantine.

Under routine conditions, retests are recommended at
approximately 30-day intervals until the herd has passed at least
one negative herd test 30—60 days after the last reactor has been
removed and slaughtered. To qualify herds for release from follow
up, a second negative herd blood test is necessary 180— 210 days
after the last reactor has been removed, and the third test
(releasing test) must occur 365 days or more after all reactors have
been removed. Testing at 30-day intervals after the first negative
herd test is strongly recommended to detect any additional infected
cattle as soon as possible, in order to minimize the spread of disease
within the herd.

2.2.6 Laboratory and Testing Procedures
2.2.6.1 Laboratories

Blood samples are to be tested for brucellosis only in Government
approved laboratories or by persons who are authorized to conduct
the Rose Bengal plate (RBT), c-ELISA or any such approved tests. All
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samples initially tested at other than an approved government
brucellosis testing laboratory must be promptly submitted, by the
person authorized to do the testing, to an approved laboratory,
where the results will be confirmed. Government approved
laboratories must participate in proficiency testing programmes.
The approved laboratories will be evaluated for proficiency by a
technical review committee that includes qualified epidemiologists,
at least once in each 3 year period.

Individuals conducting onsite testing will also be proficiency tested
twice annually to determine their competence to perform approved
procedures.

2.2.6.2 Mandatory Reporting

Bovine brucellosis is a notifiable disease that requires the reporting
of all suspected cases by farmers, veterinarians, slaughter
establishments, and diagnostic laboratories.

2.3 Measures for the Control and Eradication of Brucellosis
2.3.1 Good Husbandry Practice

Good husbandry practice helps to reduce the risk of animal diseases
including brucellosis.

The Veterinary Department through the DVO will offer extension
services to the farmers on good husbandry best practices on
prevention of brucellosis. These include:

(a) Sourcing of replacement cattle from Brucella free herds

(b) Avoiding the animal co-mingling with other herds

(c) Animals should be kept away from pastures and ensure sanitary
disposal of animal abortive material.
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(d)

(e)

(f)

(8)
(h)

Keep animal identification and movement records accurate and
up to date so that movements of cattle between herds can be
quickly traced in the event of an outbreak.

Provision of advice and support for farmers, particularly to
farmers experiencing their first brucellosis through extended
disease investigation visits.

Collaboration with private veterinarians will help to deliver
focused veterinary advice to owners of herds affected in
endemic brucellosis.

Vaccination of calves against brucellosis (Section 2.4.5)

Registration, identification and movement reporting of all cattle
(and other livestock species) from brucellosis endemic areas.

2.3.2 Surveillance

(a)

(b)

Active surveillance testing of all herds at appropriate intervals
(See section 2.3 for more details). The regime also allows
targeting of more intensive surveillance resource in areas
where it can have a real disease control impact (e.g. the
endemic area) and prevents wasting resource where disease
control impact is minimal (non-endemic areas).

Annual testing in beef cattle in Western, Southern, Eastern
Lusaka, provinces and other high risk areas that are likely to
have endemic Brucellosis in order:

e To allow early detection and removal of infected cattle,

e To prevent disease spread

o To comply with legislative requirements for surveillance.

e Annual testing in a dairy cattle in order: to protect human
exposure to brucellosis through milk consumption,

e To ensure early detection of brucellosis and to prevent
further spread,
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e Facilitate supply to milk processing companies,
e To comply with legislative requirements for surveillance
(Animal Health Act No. 27 of 2010).

(c) Three-yearly testing in the other provinces where brucellosis is
not endemic, supplemented by slaughterhouse surveillance and
risk based targeted-surveillance in order:

e To ensure that introduced disease does not go undetected,

e To allow surveillance evidence to be maintained for future
application of regional official disease free status, and

(d) Milk ring testing surveillance at milk collection centres, farms
and other collection points across the country.

(e) Pre-movement testing of all cattle leaving herds in the annual
testing area and herds designated higher testing frequency for
risk reasons in the three-yearly testing area.

2.3.3 Control Measures

These are measures for the control and eradication of Brucellosis
and prevention of introduction of brucellosis in particular B.
melitensis.

2.3.3.1 Suspected brucellosis

(a) Where one animal on a farm is suspected of having brucellosis
(B. melitensis), the District Veterinary Officer (DVO) shall
immediately require analyses and surveys to be carried out in
order to either confirm or rule out the presence of the disease.

(b) In the case of suspected brucellosis referred to above, the DVO
shall require:

(c) Implementation of official control on the farm

(d) Census of the animals on the farm,
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e Ban on animal movements from and/or to the farm, except
for the purpose of urgent slaughter,

e Ban on the marketing of products of animal origin (cheese,
milk),

e Ban on the marketing of manure and slurry,

e Separation and isolation of suspected animals within the
farm.

(e) The DVO shall supervise the implementation of the measures
listed in the paragraph 2 of above until such time as the
suspected brucellosis (B. melitensis) has been officially
confirmed or ruled out.

2.3.3.2 Officially confirmed brucellosis

Where the presence of brucellosis on a farm has been officially
confirmed in official tests the DVO shall order measures to prevent
disease from spreading, and in particular:

e Ban any movement from/to the affected herd, except for
the purpose of urgent slaughter;

e |dentification of animals and making the list of ear-tag
numbers of animals with officially confirmed brucellosis,
separation and isolation of animals pending slaughter,

e Isolation of the remaining animal species which are
susceptible to brucellosis and their immediate testing for
brucellosis;

e In case of brucellosis, euthanisation and safe disposal of
infected animals;

e Keeping the milk of infected animals at a special place on
the farm, isolated from the milk of uninfected animals;

e Milk of infected animals may only be used on the farm of
origin, subject to prior heat treatment,
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Milk of uninfected animals on the infected farm may be
placed on the market only if appropriately heat treated;

Safe disposal of aborted foetuses, lochia, placentae and
dead animals, as soon as possible;

Disinfection of the infected building and yard prior to their
reuse as well as of the objects which came in contact with
an infected animal;

Disinfection and safe disposal (burial) of bedding, straw,
litter and upper layers of soil used by the infected animal;

Removal of manure from the quarters used by infected
animals to a place inaccessible to farm animals; such
manure must be treated with a suitable and approved
disinfectant and stored for at least three weeks.
Disinfectants are not necessary if manure is completely
covered. Liquid manure (slurry) must be disinfected. The
manure must not be used on garden produce for the
market;

Conducting an epidemiological enquiry to collect at least
the following information: the number of animals in a herd,
animal movements from/to the farm over the period of the
last six months, the time of appearance of the first disease
signs; likely sources of infection on the farm; list of other
farms where animals may have been infected from the
same source(s)

Conduct official tests, separated by an interval of at least
three months, carried out on all animals which are over six
months old and kept on the farm/farms that are
epidemiologically linked to the infected farm.

Treatment of animals suffering from brucellosis shall be
prohibited.
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2.3.3.3 Disposal of infected animals

Animals in which Brucella was officially confirmed by official tests
and those that the competent authority deems to have been
infected upon exposure to the brucellosis agent, must be
euthanised and safely disposed of as early as possible but not later
than 30 days after the owner or the person responsible for the
infected animals has received an official notification about the test
results.

2.3.3.4 Measures after disposal of infected animals

(a) Following the euthanisation and safe disposal of animals but
prior to introduction of new animals into the herd, sheds and
other premises for keeping the animals, as well as the milking
equipment, tools for cleaning sheds and yards, containers and
other equipment used in animal management shall be washed
and disinfected under official supervision and in accordance
with the recommendations of the DVO.

(b) Pasture grounds grazed by infected animals may not be re-used
sooner than 60 days after the last infected animal left those
pastures.

(c) Means of transport used for the infected animals must be
washed and disinfected under official supervision and in
accordance with the recommendation of DVO.

(d) Following the euthanisation and safe disposal of animals but
prior to introduction of new animals into the herd, none of the
animals shall either enter or leave the infected farm, except for
the purpose of urgent slaughter approved by the DVO.

(e) Newly acquired breeding animals shall be allowed to enter the
farm only after the remaining breeding animals that are more
than six months old have tested negative for brucellosis in
official tests set.
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2.3.4 Procedures for Vaccination

The animal of the national control programme is to reduce the
impact of the disease on human health and reduce the economic
losses

2.3.4.1 Calfhood Vaccinate (CV)

(a) Vaccination with S19 Calves must be:

e Female and

e Vaccinated with S19 Brucella vaccine between 4 months
and 1 year of age (120 through 365 days) using S19 once a
lifetime.

e Vaccinated by a Government veterinarian or by an
accredited private veterinarian as instructed by the
Department of Veterinary Services.

(b) Vaccination with RB 51

e Vaccinate with S19 between 4 months and 1 year
e Boost with RB51 adult animals at 3-5 years

e |dentification of the vaccinated animals must be through
the stock card.

e Vaccinated by a Government veterinarian or by an
accredited private veterinarian as instructed by the
Department of Veterinary Services.

2.3.4.2 Adult Vaccinate (AC)
To be an official adult vaccinate, the vaccinated animal must be:

(a) Part of a herd approved for whole-herd vaccination by the
DVO’s office at the time of vaccination, and
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(b) Female cattle vaccinated at an older age than the maximum age
approved for Calfhood vaccination, and

(c) Tested negative within 10 days before vaccination, and

(d) Vaccinated subcutaneously with an approved 2mL dose of
Brucella abortus Strain 19 or RB51 vaccine and,

(e) Vaccinated by a Government veterinarian or by an accredited
private veterinarian as instructed by the Department of
Veterinary Services, and

(f) Identified as an official adult vaccinate as and reported on the
appropriate forms as an adult vaccinate to DVO.

3.0 BOVINE TUBERCULOSIS SURVEILLANCE AND CONTROL
3.1 Introduction
3.1.1 Purpose and rationale for the surveillance plan

Bovine tuberculosis (bTB) is a chronic bacterial disease of animals
and humans caused by Mycobacterium bovis, usually characterised
by formation of nodular granulomas known as tubercles. The
disease has a significant impact on animal and public health, and
international trade (OIE, 2014). The disease is widespread and
affects nearly all species of vertebrates including cattle, goats,
sheep, pigs and buffalos. In Zambia, bTB is one of the major
infectious diseases among cattle, Kafue lechewe (Kobus lech
kafuensis) and other wildlife populations (Malama et. al.,, 2013;
Munyeme et al.,, 2009). The disease has also been diagnosed in
humans (Malama et al., 2013). Although commonly a chronic
debilitating disease, bTB can occasionally assume an acute, rapidly
progressive course. The disease spreads by direct contact, inhalation
of infected droplets expelled from infected lungs, and ingestion of
contaminated feed or milk. In Zambia, bTB is a notifiable disease
due to its significant impact on livestock production and risk to
human health. Therefore, surveillance is a key element for
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management of preventions and control programs. The aim is to
detect and estimate the disease in animals and to implement
control measures to reduce prevalence.

3.1.2 Objectives of the surveillance programme

The objective of the national bovine tuberculosis surveillance and
control programme is to provide a frame work for prevention and
control of the disease in Zambia. The objectives for the surveillance
system are:

(a) Detect and determine the prevalence of the bTB infections
(b) Implement control measures to reduce bTB prevalence

(c) Measuring progress toward regulatory goals (e.g. reduce the
disease below 1%) in areas where control will be implemented

(d) Providing metrics to aid in evaluating compliance with
programme standards; and

(e) Giving stakeholders and decision-makers timely and relevant
actionable information.

3.1.3 Scope of the surveillance plan

The surveillance plan will include live animals testing and carcasses
screening during slaughter. The plan adopts a risk based approach
were by minimum levels of herd surveillance and increased testing
in certain areas, will be adopted depending on the disease situation
in a given area.

3.1.4 Case definitions based on Clinical description

Animals infected with M. bovis are difficult to diagnose on clinical
signs alone, even in advanced cases. Clinical signs may reflect the
extent and location of lesions in the animal, and may manifest as
progressive emaciation; lethargy; weakness; anorexia; and a low-
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grade, fluctuating fever (OIE, 2014). A respiratory form may be
manifested as a bronchopneumonia with a chronic intermittent,
moist cough with difficulties in breathing (dypnea) and excessively
rapid respiration (tachypnea). Additionally, superficial lymph node
enlargement may be present (OIE, 2014).

3.1.5 Case definitions based on diagnostic tests
An animal is diagnosed as infected with M. bovis based on:

(a) Positive response to an official tuberculin test as prescribed in
this document

(b) Necropsy examination by a veterinarian performing or
supervising the meat inspection or

(c) Histopathology examination by a veterinarian

(d) Positive culture of selected tissues for M. bovis or
3.1.6 Case Classification:

(a) Negative: An animal not showing a response to the tuberculin
test; or classified by the testing laboratory as "avian" or
"negative"” on the bTB test; or classified by the testing
veterinarian based upon history, supplemental tests,
examination of the carcass, and histopathology and culture of
selected tissues.

(b) Exposed: Any animal exposed to bTB by reason of associating
with other livestock from which M. bovis has been diagnosed
through pathogen isolation or other definitive means of bTB
diagnosis.

(c) Suspect: An animal is classified as suspect after comparison of
reactions to biologically balanced bovine PPD tuberculin and
avian PPD tuberculin at separate cites in the cervical (neck)
area. Classification is based on objectively measuring the
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swelling associated with each injection and plotting them on
the official scattergram. If plotted in the suspect zone, the
animal is classified as bovine TB suspect.

(d) Reactor: An animal diagnosed as infected with M. bovis based
on a positive response to an official tuberculin test and is
classified a reactor by objectively measuring the swelling
associated with each injection and plotting them on the official
scattergram or any suspect animal classified as a reactor upon
slaughter inspection or necropsy after histopathology and/or
culture of selected tissues by the Government veterinarian
performing or supervising the slaughter inspection or necropsy.
An animal classified as a suspect on two sequential CCT tests 60
days apart are automatically reclassified as a reactor.

3.2 Diagnostic Procedures

The official field test is the comparative mid-cervical Tuberculin Test
(Delayed Hypersensitive Skin Test).

3.2.1 Authority to Diagnose bTB

In performing these diagnostic techniques as part of official bTB

control programmes, the Department of Veterinary Services

authorises:

(a) The approved diagnostic test(s) for bTB;

(b) Laboratories performing the tests; and

(c) Those persons applying diagnostic techniques to animals, i.e.
skin tests.

3.2.2 Field Criteria for Diagnosis

The official field test is the comparative mid-cervical Tuberculin Test
(Delayed Hypersensitive Skin Test Appendix XIV.
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3.2.3 Laboratory Criteria for Diagnosis:
A case shall be confirmed using any of these procedures:

(a) Isolation of M. bovis from sampled specimen.

(b) Histopathology examination of tissue specimens compatible
with pathological lesions associated with M. bovis infections.

(c) PCR Polymerase chain reaction (PCR) assays detection of M.
bovis in tissue specimens.

3.3 Surveillance Approach in Animals

The surveillance approach for bTB will be similar to that for
brucellosis described in section 2.3 of this document. This will
involve:

3.3.1 Scheduled sampling program (National wide active
surveillance)

Under this program, the data collected will serves as a baseline level
for bTB prevalence. Sample size estimation will be done similar to
that described for brucellosis (Section 2.3.1.1) and the two
programs will run in parallel using the same sampling frame. CVRI
will conduct the bTB screening for this programme. This will be done
periodically and will be conducted on livestock farms,
slaughterhouses and MCC. Scheduled sampling plans involve
screening randomly selected herds and taking samples from
randomly slaughtered animals (post-mortem) and during ante-
mortem inspection; randomly sampling of milk farmer supply milk
to MCC or random sampling of beef cattle herds for screening. The
testing cost is to be incurred by the Government.
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3.3.2 Targeted Active Surveillance:

The additional targeted surveillance activities may be implemented
in areas deemed to be at higher risk of bTB such as Western,
Southern, Lusaka, and Central Provinces. This allows targeting of
more intensive surveillance resource in areas where it can have a
real disease control impact (e.g. the endemic area) and prevents
wasting resource where disease control impact is minimal (non-
endemic areas).

(a) Annual testing in Western, Southern, Eastern, Central and
Lusaka provinces and other high risk areas that have endemic
bTB in order:

e To allow early detection and removal of infected cattle,

e To prevent disease spread, and

e To comply with legislative requirements for surveillance.
The testing costs is to be incurred by the farmer

(b) Annual mandatory testing of dairy cattle in order:

e To protect human exposure to btb through milk
consumption,

e To ensure early detection of btb and to prevent further
spread,

e Facilitate supply to milk processing companies
e To comply with legislative requirements for surveillance
e (Animal Health Act No. 27 of 2010).

e A minimum routine testing frequency of once yearly is to be
applied in order to ensure the effective surveillance of all
cattle herds. The testing costs are to be incurred by the
farmer.
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3.3.3 Passive Surveillance

Surveillance at slaughter facilities will form the main surveillance
approach to meet the objectives of the programme. It will be
performed in parallel with the brucellosis surveillance programme at
the slaughterhouse.

Slaughterhouse surveillance of all animals slaughtered for food
production across the country will be done. Sampling will be
conducted at Government inspected slaughtering establishments
annually selected. The sampling method will be based on risk,
prevalence and population size. The District Veterinary Laboratories,
Regional Laboratories, Central Veterinary Laboratory and other
approved brucellosis laboratories will test the samples using the
official diagnostic tests and SOPs.

Sampling will be based on following assumptions:

(a) Confidence limit (95%)
(b) Estimate disease prevalence (10%)

(c) Population sensitivity- likelihood of detecting the disease is
present (95%)

Table 4: Estimated size of carcases to be sampled per given slaughterhouse

Establishment Size of slaughter in the Number of carcases to
previous year be sampled annually

Slaughterhouse A 25-50 25
Slaughterhouse B 50-100 50
Slaughterhouse C  100-300 100
Slaughterhouse D 300-1000 200
Slaughterhouse E~ 1000-50000 300
Slaughterhouse F 1000-5000 325
Slaughterhouse G = >50000 350
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3.3.4 Sampling Frequency

Brucella screening in slaughtered animals will be undertaken on a
quarterly basis. The Province Epidemiology and Information (PEIC)
in consultation with the Veterinary Public Unit shall quarterly
schedule by allotting the number of sample in proportion to the
animals/products from each of the slaughterhouses, based on the
season and production. The PEICs may re-allocate the samples to
reduce or increase the number of samples to be drawn from the
existing approved establishments, with prior permission from
Veterinary Public Unit.

3.3.5 Slaughter Surveillance Data

Collection of samples and/or official identification. The individual
animal identification should also be linked to marketing records
(e.g., invoices) to support the trace of tested cattle back to their
herds of origin. Specimens should then be sent to Regional
Laboratory and/or CVRI and test results and the data maintained in
the laboratory’s record system such as the SILAB currently being
used by at CVRI or some other appropriate database.

Laboratories approved to test brucellosis slaughter samples under
this plan will provide testing data to officials in the Departments of
Veterinary Services, who keep the data in a national Database
managed by NALEIC (Figure 1).

3.3.6 Pre-movement Testing

(a) Farmers can request a pre movement test at their own cost. All
pre-movement bTB tests will only be valid for 60 days (from the
date of the injection: day one of the test). When required, post-
movement tests must be carried out between 60 and 120 days
after the arrival of the animals at their destination.
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(b) All cattle over 42 days old moving out of their area of
production where there are annually tested must be negative
to a bTB test within 60 days prior to movement.

3.3.7 Other Surveillance Options:

(a) Laboratory-based  surveillance: Veterinary diagnostic
laboratories already screening animals for tuberculosis (such as
laboratories at UNZA Veterinary School and Livestock services)
in samples submitted by farmers and private practitioners from
suspected bTB cases must report the test result to the DVS. This
screening provides additional active surveillance.

(b) Import/export-related surveillance: This surveillance data
source includes tuberculin test conducted on animals from
other higher-risk animals or herds, including those with cattle
that are imported from countries that are not free of
tuberculosis. Also, the required testing of animals exported
from the Zambia provides additional active surveillance.

(c) Livestock market surveillance: This surveillance data source
includes both recorded observational data and samples
collected by accredited veterinarians from domestic cattle that
present for reproductive issues such as aborted foetuses or
failure to breed.

3.3.8 Mandatory Reporting

Bovine tuberculosis is a notifiable disease that requires the
reporting of all suspected cases by farmers, veterinarians, slaughter
establishments, and diagnostic laboratories.

3.3.9 Bovine TB Free Herd (Certified Herd)

Cattle, goats and sheep: herd that has passed at least 2 consecutive
annual tuberculin test, has no other evidence of bTB, and meets the
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standards of the bTB. The status is maintained through annual herd
testing around the anniversary date.

3.3.10 Disease Free Herd

Herd has undergone at least one complete official negative test of
all eligible animals within the past 12 months, has no evidence of
bTB, and meets the standards of the bTB free herd (Appendix XII).

3.3.11 Parallel Surveillance Systems:

Brucellosis testing at slaughter: animal identification and owner
data are to be collected at slaughter in line with provision set under
brucellosis as part of parallel testing.

3.4 Measure for prevention and Control cattle bTB

The implementation of the bTB surveillance and control functions
will be undertaken by CVRI and NALEIC. Control of bTB will require
good husbandry practice

3.4.1 ood Husbandry Practice

Good husbandry practice helps to reduce the risk of animal diseases
including bTB.

e The Veterinary Department through the DVO will offer
extension services to the farmers on good husbandry best
practices on prevention of bTB.

These include:

(a) Sourcing of replacement cattle from bTB free herds

(b) Avoiding the animal co-mingling with other herds.
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(c)

(d)

(e)

(f)

(g)

(h)

Good ventilation in livestock housing and avoid overcrowd your
animals,

Animals should be kept away from freshly spread slurry and
ensure sanitary disposal of waste so that cattle cannot gain
access to it,

Keep animal identification and movement records accurate and
up to date so that movements of cattle between herds can be
quickly traced in the event of an outbreak.

Provision of advice and support for farmers, particularly to
farmers experiencing their first bTB outbreaks, through
extended disease investigation visits.

Collaboration with private veterinarians will help to deliver
focused veterinary advice to owners of herds affected in
endemic bTB.

Registration, identification and movement reporting of all cattle
(and other livestock species) from bTB endemic areas.

3.4.2 Surveillance

(a)

(b)

Active surveillance regime of compulsory comparative
intradermal skin testing of all herds at appropriate intervals
(See section 3.5 for more details). The regime also allows
targeting of more intensive surveillance resource in areas
where it can have a real disease control impact (e.g. the
endemic area) and prevents wasting resource where disease
control impact is minimal (non-endemic areas).

Annual testing in beef cattle in Western, Southern, Eastern,
Central and Lusaka provinces and other high risk areas that are
likely to have endemic bTB in order:
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(c)

(d)

(e)

(f)

e To allow early detection and removal of infected cattle,

e To prevent disease spread, and

e To comply with legislative requirements for surveillance.

Annual testing in a dairy cattle in order:

e To protect human exposure to bTB through milk
consumption,

e To ensure early detection of bTB and to prevent further
spread,

e Facilitate supply to milk processing companies,

e To comply with legislative requirements for surveillance
(Animal Health Act No. 27 of 2010).

Three-yearly testing in the other provinces where bTB is not
endemic, supplemented by slaughterhouse surveillance and risk
based targeted-surveillance in order:

e To ensure that introduced disease does not go undetected,

e To allow surveillance evidence to be maintained for future
application of regional official disease free status, and

Slaughterhouse surveillance of all animals slaughtered for food
production across the country.

Pre-movement testing of all cattle leaving herds in the annual
testing area and herds designated higher testing frequency for
risk reasons in the four-yearly testing area.

3.4.3 Control of bTB Infection in Herds

(a)

(b)

Use of veterinary discretion to inform actions at a local level to
reflect local disease risks,

Setting of the calendar date by which all animals should have
been tested for bTB,
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(c)

(d)

(e)

(f)

Regular training for DVOs and Veterinary Assistants on bTB
control,

Annual TB epidemiological summaries for each District that are
collated into an annual national TB field epidemiology report,

Immediate movement restrictions and suspension of disease
free status on herds with overdue TB tests and active
management of all overdue tests by CVRI.

Where skin test reactors or positive slaughterhouse cases are
detected, the following additional measures should be
undertaken to eliminate the infection from the herd and
contain its spread to other herds:

e (Cattle movement restrictions.
e Special tagging of reactors at the point of disclosure

e Isolation, removal and slaughter (advise to the farmer with
no compensation) of test reactors and contacts within 30
working days, followed by post-mortem examination of all
of these animals and culture of tissue samples from a
representative number of reactors (if more than one).

e Only one retest is permitted for inconclusive reactors.

e No compensation will be paid in endemic areas, but for
government sanctioned slaughters in disease free areas,
compensation may be considered, based on Government
discretion to protect the area from becoming endemic.

e Short interval testing (at > 60 day intervals (max. 90 days)) —
one clear short Interval test required in herds where there
is demonstrable evidence of TB is found at post-mortem
examination or through laboratory culture certain, or in
certain higher risk.

e Severe (re-)interpretation of the skin test where
demonstrable evidence of M. bovis infection is found at
post-mortem examination/culture.
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Forward and back-tracings from infected herds and check
testing of herds that is contiguous to those outbreaks.

Occasional stamping out of severely infected groups or
entire herds (partial or total depopulation) at the discretion
of the veterinary department.

Check testing of outbreak herds 6 and 18 months following
the restoration of their disease free status. Pre-movement
testing required of any cattle moved to other herds during
that period.

Appropriate cleansing and disinfection of buildings,
transport and equipment in infected herds.

(g) Additional measures are required for certain outbreaks in a
previously clean area.

Public awareness on the risk of cattle interaction with
wildlife (Kafue lechwe)

Where the disease free status of a dairy herd is suspended
or withdrawn, NALEIC/CVRI will notify the Director of Public
Health of the local authority to ensure compliance with
food hygiene regulations, including the pasteurisation of
milk and withholding from the human food chain any milk
produced by individual reactor cows.

Provision of biosecurity advice to herd owners.

(h) Movement controls

No restocking of herds from bTB infected herds

Reduce bTB risks from linked farms by introducing more
consistent and tighter movement controls

Compulsory pre-movement testing of over 42-day old cattle
moving out of endemic area, paid by herd owners.
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e Use of post movement testing is encouraged as best
practice, in particular for herds in low TB incidence and risk
areas that source cattle from higher risk areas.

4.0 SALMONELLOSIS SURVEILLANCE AND CONTROL
4.1 Introduction
4.1.1 Purpose and rational for surveillance and control

Salmonellosis is an infectious bacterial disease of both humans and
animals caused by organisms of the two species of Salmonella
(Salmonella enterica and S. bongori) (OIE, 2014). The Salmonellae
are primarily intestinal bacteria but are also present in the
environment and can be found in farm effluents, human sewage
and in any material subject to faecal contamination. Salmonellosis is
mostly a problem in areas were intensive animal husbandry is
practiced, especially of poultry or pigs. Such livestock may be
important causes of human food poisoning. This is likely to occur
when these animals enter the food chain thus producing
contaminated food products.

Salmonella is an important pathogen in Zambia with potential of
causing serious impact on human health leading to morbidity and/or
death, especially in the young, the elderly and patients with
weakened immunity. Surveillance and control of Salmonellosis is
one of the important tools that will assist the Country in assuring
food safety and thereby improving the wellbeing of the Zambian
people. This document therefore describes how the Country is going
to routinely conduct surveillance and control Salmonella in poultry,
pig and beef sectors.
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4.1.2 Goal

The goal of the programme is to monitor and control the prevalence
of Salmonella relevant to human health and promoting farming
practices that reduce the incidence of both the organism as well as
the disease in animals and humans.

4.1.3 Scope

The Salmonella surveillance and control programme will be
implemented for poultry, pigs, Beef, processing plants and livestock
feed. The surveillance programme will include periodic monitoring
and testing by specifying schedules for the testing of the target
species of Salmonella.

The main activities included in the plan are:

e A monitoring system of the full range of poultry and pig
production systems and of their products.

e Strict control to maintain target Salmonella free status in
pure line breeding stock.

e Application of bio-security, hygiene and appropriate
veterinary measures at all levels of the poultry production
system.

4.2 Surveillance and Control of Salmonellosis
4.2.1 Objectives of Programme
The objectives of the Salmonella surveillance system in Zambia are:

(a) To determining the detect and prevalence of Salmonellosis in
animals and poultry;

(b) To reduce the prevalence of salmonellosis in animals and birds
by implement measures (hygiene, biosecurity and appropriate
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veterinary measures) that will reduce the incidence of
Salmonella target species at all levels of production.

(c) To protect humans from exposure to Salmonella infection in
contaminated animal food products.

(d) providing metrics to aid in evaluating compliance with
programme standards; and

(e) Giving stakeholders and decision-makers timely and relevant
actionable information.

4.2.2 Approach of the salmonellosis monitoring and control
programmes in birds

The strategy adopted for the surveillance and control of Salmonella,
is based on actions on the farms and slaughterhouse using the
principle of top-bottom approach along the value chain. The full
participation of the livestock sector is required for its successful
implementation. Baseline surveys, (active surveillance), will be
carried out to determine the flock prevalence of Salmonella in laying
hens, broiler flocks, individual pigs at slaughter, and herds of
breeding pigs and contamination of broiler carcases at slaughter.
Routine (passive) surveillance will be undertaken on regular basis.

4.2.3 Monitoring of Salmonella in Broiler and Layer breeders

The aim of the program is to ensure complete freedom from
Salmonella in breeding stock. The program requires the monitoring
of breeding flocks of more than 250 birds parent stock and
hatcheries for S. Enteritidis and S. Typhimurium.

4.2.3.1 Monitoring through the Operator (Farmer)

Monitoring in breeder flocks will be done according to Table in
Appendix XV. The monitoring will take place at the farm. The farmer
managing the breeding flock is responsible for the monitoring. The
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monitoring frequency can be reduced to once every 3 weeks if the
set targets have been met during two consecutive years.

Sampling Broiler & Layer Breeders in Rearing (per house)

(a) Day-0Old chick box liners on arrival: 5 x liners in 1 pool per hatch.
If more than one source flocks are placed, the pooled samples
must be extended to include these.

(b) Mortalities: All first week mortalities should be kept deep
frozen and bacteriological tests for Salmonella from organs
(liver, spleen, yolk sac and ceaca) performed on a pool of 10
chicks per 1 x day’s mortality for the first seven days.

(c) Culture of day-old chicken, delivery-box liners and dead or
culled chickens will be carried out on the day of arrival.

(d) Floored housing per house at 4 week intervals:

e 2 x pairs of steri-boots swabs (2 x analyses) and

e 2 x dust swabs with samples taken from walls, lights, fans (2 x
analyses)

e 1x Pooled faeces of up to 60 samples are to be cultured.
e 1 xFeedsample (500 gram) and

e 1 xWater sample (200 ml sterile container)

NB: Serological monitoring will be done as an additional measure
but cannot replace bacteriological monitoring.

4.2.3.2 Monitoring of Salmonella in Hatcheries
(a) Every 2 weeks chick box liners: 5 chick box liners in 1 pool per

flock of origin

(b) General monitoring of the hatchery weekly (Breeders
hatcheries) to monthly (Broiler/Pullet hatcheries):

e Source of water
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e Dust swabs of the following areas:
e Air handling units

o Drains

o Eggtransfer machine

o Chick take-off and carousels

4.2.3.3 Sampling Methods

(a)

(b)

(c)

(d)

(e)

(f)

(8)

Drag swabs: sampling is done by dragging swabs throughout the
poultry house.

Boot swabs: sampling is done by walking throughout the
poultry house with absorbent material placed over the
footwear of the sampler.

Dust samples: sampling is done by collecting dust from exhaust
fans, screens and other equipment in the poultry house.

Faecal samples: multiple fresh faecal/caecal samples collected
from different areas in the poultry house. Two grams (2g) fresh
faecal dropping should be collected.

Litter grabs: Approximately 25 g of litter collected from 2 areas
within the pen (near the feeder and the drinking line) on each
sample day.

Meconium (the first faecal excretion of a new born), chick box
liners, dead in shell and culled day-old birds at the hatchery.

Hatchery samples: throughout the hatchery, including inside
the incubators.

4.2.3.4 Official Sampling

Official sampling will be done three times during a production cycle
at the farm:

(a)

within the first 4 weeks;
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(b)
(c)

Within 8 weeks before the end of the production cycle;

Sometime in between the two samples mentioned above. This
shall replace on that occasion the corresponding sampling at
the initiative of the operator.

4.2.3.5 Standard Laboratory Procedure

Monitoring must be done in MFL approved laboratories employing
validated test methods. Laboratories must also participate in
approved proficiency schemes for salmonella.

4.2.3.6 Measures taken by the competent authorities (Breeder

flock)

With regard to breeding flocks where the competent authority has
confirmed an infection with Salmonella the following measures
should be taken by the Veterinary Department:

All birds, including day-old chicks, in the flock must be
slaughtered or destroyed so as to reduce as much as
possible the risk of spreading salmonella.

Products derived from such birds may be placed on the
market for human consumption in accordance with food
hygiene regulations.

If not destined for human consumption, such products must
be used or disposed of in accordance

Non-incubated eggs from the flock must be destroyed. Such
eggs may be used for human consumption if they are
treated in @ manner that guarantees the elimination of
Salmonella.

If hatching eggs from flocks infected with Salmonella are
still present in a hatchery, they must be destroyed.
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e Preventive measure: Breeding flocks for egg production
should be vaccinated against Salmonella.

4.2.4 Surveillance of Salmonella in Layer Hens

Monitoring of breeding flocks is as described above and commercial
meat flocks will be monitored by boot swabs. In the case of cage
laying flocks, naturally pooled faeces samples should be collected
and additional dust samples should be used for annual official
monitoring of laying flocks. Similarly, the aim of the program is to
ensure complete freedom from Salmonella in layers.

4.2.4.1 Flocks Grown to be Layers (Pullets)

Day-old chicks will be monitored in the hatchery where the
incidence of Salmonella the incidence of pullets

(a) Before the end of the first week of life when the status of the
breeder flock or the hatchery is not known or does not comply
with the specified standard.

(b) Within the four weeks before being moved to another house, or
before going into production if the birds will remain in the same
house for the production period. Blood sample at least 0.5
percent (with a minimum of 24 and a maximum of 60 animals)
of every flock is taken maximum 14 days before moving to
laying phase or laying unit.

(c) One or more times during the growing period if there is a
culling policy in place.

As an alternative to the blood sample, sampling with two pairs of
boot swabs (as prescribed for layers) is possible. The test results will
be analysed by CVRI and reported to the Veterinary Public Health
Unit. When a Salmonella positive sample is found, DVO will carry
out a verification test at the farm.
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4.2.4.2 Monitoring through the Farmer

Monitoring in laying hen flocks will be done at expected peak of lay
for each production cycle (the period of time in the laying cycle
when the production of the flock is highest) each 15 weeks as of the
age of 24 weeks +/-2 weeks. The farmer managing the laying hen
flock is responsible for the monitoring. When a Salmonella positive
sample is found, a verification test will take place at the farm. The
verification test will be carried out by the Veterinary Department
(CVRI) to guarantee quality and independency. If verification is
negative, the flock is not considered to be infected with Salmonella.
During monitoring, samples are taken from faecal material,
according to the following protocol:

(a) In step cage houses without scrapers or belts 2 x 150 grams of
mixed fresh faeces must be collected from 60 different places
beneath the cages in the dropping pits; however, in case of
cage flocks, 2 x 150 grams of naturally pooled faeces shall be
taken from all belts or scrapers in the house after running the
manure removal system.

(b) In when birds are raised on deep litter or free-range houses,
two pairs of boot swabs or socks will be taken, without
changing over boots between boot swabs.

4.2.4.3 Official Sampling

Every year official sampling will be done at the farm, which shall
replace on that occasion the corresponding sampling at the initiative
of the famer.

Official sampling will be done as follows:

(a) Inone flock per year per farm comprising at least 1,000 birds;
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(b) At the age of 24 +/- 2 weeks in laying flocks housed in buildings
where Salmonella was detected in the preceding flock;

(c) In any case of suspicion of Salmonella infection, as a result of
the epidemiological investigation of food-borne outbreaks

(d) In all other laying flocks on the farm in case Salmonella are
detected in one laying flock on the holding;

(e) In cases where the Veterinary Department considers it
appropriate. When a positive sample is found, a verification test
will take place at the farm.

In the case of sampling by the Veterinary authority, 250 ml
containing at least 100 gram of dust shall be collected from prolific
sources of dust throughout the house. If there is not sufficient dust,
an additional sample of 150 grams naturally pooled faeces or an
additional pair of boot swabs or sock shall be taken. Farmers should
be offered the option of a voluntary confirmatory test, which may
be five faecal samples and two dust samples, post-mortem culture
of carcases and ovary/oviduct of 3000 birds or culture of 4000
whole eggs in pools of 40. Eggs from laying flocks where Salmonella
is confirmed may not be sold as fresh table eggs.

4.2.4.4 Measures to be taken in case of Salmonella positive
findings

4.2.4.4.1 lLaying Hens

Measures to be taken in case of Salmonella positive findings in
laying hen flocks are:

(a) Verification in case of suspicion;

(b) Thorough cleaning and disinfecting after verification with a
positive result;
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(c) After professional cleaning and disinfection a swab test of the
poultry house must be done and analysed by CVRI; d)
vaccination of all new flocks placed at the farm, until all flocks
in the farm are vaccinated.

Eggs originating from Salmonella suspected or infected flock or from
flocks with an unknown health status must be adequately marked.
They must be destroyed or channelled to the egg processing
industry. They can only be used for human consumption if treated in
a manner that guarantees the elimination of all salmonella
serotypes with public health significance.

Suspicion positive result after first test; Infection= positive result
after verification test. In case of Salmonella -positive flock of up to
43 weeks of age, the flock can be eradicated.

4.2.4.4.2 Rearing Layers (Pullets)

Measures to be taken in case of Salmonella positive findings in
rearing layers:

(a) Verification in case of suspicion;

(b) After verification with a positive result: the flock can be

eradicated and additional measures will be taken.

4.2.5 Surveillance of Salmonella in Poultry for the production of
meat

The aim of the programme is to monitor and reduce the prevalence
of Salmonella in broiler flocks. The target is to reduce the
percentage of broiler flocks infected with Salmonella to 1% or less.
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Scope

Animal population and phases of production which sampling covers
broilers — birds leaving for slaughter

Monitoring by the operator

Surveillance should include all farms growing more batches of 1000
birds and above.

On day of arrival at least 40 pieces of box paper, per truck, are to be
are taken. From 21 days onwards, but within three weeks before
slaughter counted from the day of sampling, samples are taken at
the farm. The farmer managing the broilers will be responsible for
the monitoring.

During monitoring at least two pair of boot/sock swabs should be
taken per poultry house. It must be ensured that all sections in a
poultry house are represented in the sampling in a proportionate
way and each pair of boot/sock swabs should cover about 50% of
the area of the house.

Before putting on the boot/sock swabs, their surface is moistened
with maximum recovery diluents (MRD: 0,8% sodium chloride, 0,1%
peptone in sterile deionised water), sterile water or any other
diluent approved by the CVRI. The use of farm water containing
antimicrobials or additional disinfectants is prohibited.

On completion of sampling the boot/sock swabs are carefully
removed so as not to dislodge adherent material. Boot swabs may
be inverted to retain material. The overshoes are transported in a
bottle or plastic bag with a label. For free range flocks of broilers
samples will only be collected in the area inside the house.

Samples will be sent to government approved laboratory, within 24
hours after collection. At the laboratory samples will be kept
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refrigerated until examination, which should be carried out within
48 hours following receipt. Samples should be analysed according to
the government approved method. Each Salmonella positive sample
has to be serotyped.

When testing results of boot / sock swabs taken at the poultry
house disagree with faecal samples from the small intestine taken at
the slaughterhouse (of the same flock) in two subsequent rounds,
the Veterinary Department can decide that the operator of the
broiler farm be obliged to perform boot / sock swabs under
supervision of the its supervision for at least three rounds. This
measure will ensure high quality samples are taken at the poultry
house, thus increasing the reliability of this test.

A health attestation certificate and the production record from the
farmer should accompany the birds transported to the
slaughterhouse and should be sent to the slaughterhouse manager
48 hours before the arrival time the birds are expected for
slaughter.

Official monitoring at feed and flock level

Official sampling will be performed by the Veterinary Department,
once a year at 10% of the broiler farms. This official sampling will be
risk based, but the decision of which specific risk factor demands
extra attention will be made in line with the situation at hand. The
aim of official sampling is to provide additional control of the
monitoring results at the broiler farm. When the selected risk group
does not reach 10% of the total number of broilers farms in the
Zambia, a random selection will take place to supplement the group
until 10%. Official sampling replaces monitoring by the operator.
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Measures taken by the competent authorities

Measures to be taken in case of Salmonella positive findings in
broilers are:

(a) In case of a positive swab result the affected flock must be
depopulated and the poultry house has to be thoroughly
cleaned and disinfected.

(b) Swab check executed by a government veterinarian in the
poultry house after cleaning and disinfection.

Testing of Empty Poultry Houses

Bacteriological monitoring of the efficacy of disinfection procedures
will be done when Salmonella had been detected in the previous
flock.

As appropriate, sampling of equipment and surfaces as well as boot
swabs or drag swabs of the empty poultry house after depopulation,
cleaning and disinfection.

Diagnosis should be based on the isolation of the organism either
from tissues collected aseptically at necropsy or from faeces, rectal
swabs or environmental samples, food products and feedstuffs.
Infection of animals by some serovars may also be diagnosed
serologically.

4.2.6 Salmonella Surveillance in Feed
4.2.6.1 Objective

The objectives of the surveillance of salmonella in feed are to
determine if a feed or feed ingredient is compliant with a desired
specification. Feed monitoring should include sampling of
compound feed and other feed materials which are fed
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unprocessed, and ingredients, as well as sampling during feed
processing.

Sample Collection and Preparation

(a)

(b)

To test animal feed or a feed ingredient for Salmonella, samples
must be collected and submitted to an approved laboratory. If
improper procedures or poor techniques are used to collect
samples, an otherwise clean sample may become contaminated
with Salmonella. Samples should be collected in a manner that
prevents contamination of the sample.

It is common to composite (or mix together) several samples
collected from a lot into one sample for testing purposes to
reduce testing costs. Only samples from the same lot of feed or
feed ingredient should be composited together. If samples from
multiple lots are composited together, the results of the testing
should be applied to all lots represented in the composite.

Monitoring by the operator

All manufacturers of poultry feeds are obliged to carry out internal
company checks (monitoring) of poultry feeds. The following
microbiological examination should be carried out in accordance
with the minimum frequencies shown in the following schedules
(per business unit).
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Table 5: Minimum Salmonella examination frequencies schedules per business unit

Type of compound feed Minimum frequency, calculated
per delivery batch of

Grandparent stock 1in 5 batches
Raising/breeding parent stock 1in 25 batches
Parent stock 1in 25 batches
Broilers 1 per month
Laying-hens and breeding/raising layer L s o
hens

Official monitoring

The DVS will conduct random sampling of feed from selected feed
manufactures at least 4 times a year. Alternatively, a risk based
approach should be adopted (Table 4.2).

Table 6: Frequency of official monitoring will be risk based

Amount of annual production of Minimum number of samples per
poultry feed quarter

Up to 5,000 tonnes

Up to 10,000 tonnes
Up to 15,000 tonnes
Up to 20,000 tonnes
Up to 30,000 tonnes

a A W

Up to 50,000 tonnes 10
More than to 50,000 tonnes 12

Sampling procedure

The samples of compound feed should be taken from the product
flow at a point as close as possible to loading of the bulk container
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(or filling of the sacks), or, in the event of process control, as close
as possible to the critical point (CCP) in the process. The quantity of
the samples to be taken must be at least 60 grams, sufficient to
compose two samples of 25 grams each.

Analysis method

ISO 6579; 1993 (E) or any other ISO accredited method. The analysis
must be carried out by a government approved laboratory.

(a) Corrective measures for a salmonella-positive result if a sample
is found to be Salmonella-positive the following actions must be
taken:

Compound feed or feed ingredients intended for single
feeding

All processed salmonella-critical feed ingredients which are
still present must be examined for Salmonella;

Each Salmonella-positive sample of compound feed and
feed ingredient must then be typified (type of Salmonella);

Sampling and analysis must be carried out at critical points
in the production process (compound feed) and/or logistical
process (feed ingredient);

Additional investigation of the cause must be carried out;
Suitable measures must be taken to remove the cause.

(b) Feed ingredient intended for processing in compound feed

When the presence of Salmonella-positive feed ingredient is
detected in the factory:

There should be an analysis for Salmonella at all critical
points in the factory

The necessary cleaning and decontamination measures
should be taken.
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4.3 Salmonella Control Measures

4.3.1 General bio-security improvements necessary to reduce the
incidence of Salmonella sp on all poultry farms

(a) Creation of a barrier zone:

The first basic requirement for effective bio-security is to create a
barrier zone around the poultry operation to help stop unauthorized
movement in and out of the operation. Appropriate signage should
be placed on the perimeters.

(b) Establish ‘restricted’ and ‘unrestricted’ zones on the premises:

Restricted zones are those areas restricted to personnel wearing
appropriate attire whereas unrestricted zones are free areas in
which vehicles and service personnel are allowed to work and move
about without restriction. Access to restricted zones should be
limited to essential staff, vehicles and equipment only.

(c) Visitors and Staff:

e All visitors, staff and service personnel should change into
protective clothing when moving into a restricted zone. This
clothing should remain on site and spare clothing should be
available for visitors.

e Additional measures may include having showers available
for people to use when entering and leaving a ‘restricted’
zone, especially breeder flocks.

(d) Staff training:

Management should ensure that all staff, understands the
importance of biosecurity and personal hygiene.
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(e) Equipment and vehicles:

e Vehicles (e.g. feed trucks, which travel from farm to farm)
and equipment can transmit diseases.

e Access of vehicles to farms should be restricted. "Wheel
baths" and/ or spraying of vehicles with a suitable
disinfectant at the farm entrance can help to improve bio-
security.

e Essential equipment should be disinfected or fumigated
prior to allowing it to be taken into the restricted area.

(f) Bio-security in the buildings

All building surfaces should be smooth and impervious to facilitate
effective cleaning and disinfection.

o Regular housekeeping will help to eliminate breeding areas
for flies and rodents. All repairs to the exterior of the
building should be completed before cleansing and
disinfecting of the interior.

e All houses to be constructed in such a way as to prevent
access by birds, rodents and snakes.

e Implement a rodent and fly/insect control plan and
maintain the records.

e Restrict access of birds and other animals into the houses.
They have the potential to carry in disease.

e Keep the area around the buildings clean, tidy and free of
rubbish.

e Ensure adequate drainage of water away from the area to
prevent pools of stagnant water that could act as breeding
sites for microorganisms and insects.
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(8)

Manure pits should be preferably covered and manure
management should be done to provide for the
minimization of odour, rodent and/or

Insect prevalence.

Interior

Separate footwear should be worn and stored in each
production unit (poultry house).

Persons entering the facility should take care in personal
hygiene by always washing hand (Hand washing sign to be
included).

Depopulated houses should be cleansed and sanitised
before restocking.

All manure should be remove and preferably spread on
cultivated land away from poultry houses after composting
or heat treatment for at least 28 days. All equipment used
for handling manure should be thoroughly cleaned and
disinfected. If manure is to be spread on lands that will be
grazed by livestock, it should be stacked for 4 weeks before
spreading.

Walls, ceilings, rafters, fans, heaters, cages, drinkers and
feed troughs should be pressure washed and sanitised with
disinfectant. Waterlines should be flushed and disinfected.

If litter is used, ensure that it is of good quality and
uncontaminated. Proper management of litter during
production is important to ensure acceptable dry status.

Ventilation. Proper management and maintenance of
housing ventilation improve flock health.

Clean feed bins, troughs and pipes regularly as residues in
these locations are favourite sites for Salmonella
contamination.
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e Check water drinkers regularly for leaking or overflowing.
Excessive moisture can promote bacterial growth.

e Spilled feed below bins should be cleaned up.

(h) Water and Feed quality

(i)

e Water source should be clean and not accessible to wild
birds, water fowl or rodents. Untreated surface water
should not be used. Water should be tested bi-annually pre-
and post-rain seasons for general quality and bacterial
levels with emphasis on Salmonella target sp.

e Only buy feed from suppliers with a Salmonella Control Plan
in place.

Vaccinations

e Ensure pullets are appropriately vaccinated with an
inactivated Salmonella vaccine before entering the laying
house.

e Ensure full doses of vaccine have been correctly
administered to replacement pullets at least 4 weeks before
entering the laying house

e (Follow the manufacturer’s recommendation).

e Where there is a known risk of Salmonella use an
inactivated vaccine which incorporates that Salmonella spp.

e |If thereis a risk of S. Enteritidis and / or S. Typhimurium It is
recommended to use a live vaccine at day-old. This may be
repeated between 10 and 14 weeks of age.

e When using a live vaccine, ensure that antibiotic treatment
is not used immediately before; during or after vaccination
(follow the manufacturer’s recommendations).
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4.3.2 Breeding Flocks-Introduction of live poultry and Hatching
Eggs Introduced live poultry should:

(a) Originate from a flock that complies with the recommendations
in this control plan

(b) Originate from a flock in which no evidence of Salmonella has
been detected prior to movement and have had no contact
with birds or other material from flocks that do not comply with
this control plan.

(c) Introduced day-old birds should show no clinical sign of
salmonellosis on the day of shipment

(d) Day old should originate from a breeder flock and a hatchery
that comply with the recommendations in this control plan.

4.3.3 Official Controls in Breeding Flock

With regard to breeding flocks where the Veterinary Department
has confirmed an infection with Salmonella the following
requirements should be implemented in the programme:

(a) All birds, including day-old chicks, in the flock must be
slaughtered or destroyed so as to reduce as much as possible
the risk of spreading salmonella. Products derived from such
birds may be placed on the market for human consumption in
accordance with Public Health Act Cap 295. If not destined for
human consumption, such products must be used or disposed
in a sanitary manner.

(b) Non-incubated eggs from the flock must be destroyed. Such
eggs may be used for human consumption if they are treated in
a manner that guarantees the elimination of Salmonella in
accordance with national legislation on food hygiene. Where
eggs for hatching from flocks in which Salmonella is still present
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in a hatchery, they must be destroyed and properly disposed
off.

4.3.4 Measures for Salmonella Control in Hatcheries
(a) Biosecurity and Hygiene

The potential risk of Salmonella infection should be known for
effective implementation of control measures. Monitor breeding
flocks after moving, before eggs are hatched (see minimum
monitoring requirement in section 4.3.1)

(b) Use of clean eggs and material: contaminated raw materials
could save a source of Salmonella and should therefore be
controlled.

e Eggs from infected known flocks should be separately
handled and fumigated with formaldehyde before entry to
the hatchery.

e Further boot and trolley wheel dips must be put in place.
Delivery staff should not be allowed into hatchery.

e All delivery vehicles should be sampled and disinfected
(including foot wells) regularly, internally and externally.

(c) Stop spread of Salmonella in setters and during egg transfer

e Avoid premature hatching.

e Keep setters clean - moving to single stage as
refurbishments allow.

o Fog setters with disinfectant regularly.
o Keep dedicated area for egg transfer

o Clean and disinfect egg transfer area after each use
and transfer table after each farm batch.
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(d) Reduce spread of Salmonella in incubators during hatching

Keep eggs from same flocks together as much as possible.
Maintain formaldehyde evaporation throughout hatch.
Screen outlet vents from inlets or direct outlets to exterior.
Operate hatcher rooms on ‘all in - all out’ basis.

Take off eggs from known infected and suspect flocks last or
on separate day.

Do not begin power washing until all hatchers in hatcher
room are empty.

(e) Avoid persistence of Salmonella in incubators between

(f)

hatchings

Maintain formaldehyde evaporation throughout hatch.

Remove gross debris from empty hatcher and exhaust vent
space before power washing.

Use flexible “flue’ brushes and high pressure washing with
angled lance to totally clean exhaust vents.

Dismantle moveable equipment to achieve a deep clean.

Ensure disinfectant sprayed into all vents after cleaning
with flexible pipe brush, and onto cleaned internal and
external surfaces.

Use fans to dry surfaces after disinfection then fog or
fumigate with formaldehyde or effective disinfectant.

Avoid recontamination by not using hatchers for drying
trolleys, trays and other equipment.

Avoid persistence of Salmonella on chick sorting equipment

Clean thoroughly and disinfect with an effective disinfectant
whilst equipment is moving.
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e Include air vents and stir fans.

e Sample cleaned surfaces for cleanliness and Salmonella -
use any known infected flock to test the hygiene
programme.

e Ensure that staff handling chicks washes & disinfects hands
frequently and wear disposable gloves where possible.

(g) Avoid moving Salmonella from dirty to clean areas

e Arrange trolley and tray returns so they do not pass through
contaminated areas.

o Install disinfectant trolley wheel and boot dips between
main sections of the building.

e Maintain pressure gradient to ensure air flows from clean
to less clean areas.

e Ensure that the waste and tray wash rooms are cleaned and
disinfected frequently.

(h) Ensure that tray washers are effective

e Set up and maintain tray washers to achieve a good clean,
increasing water temperatures and detergents where
required.

e Ensure the use of effective disinfectants and metering
devices.

o Check effectiveness of tray wash using bacterial counts and
absence of Salmonella when infected eggs hatched.

e Ensure tray drying areas are regularly cleaned and
disinfected.

e Use space heater rather than setters and hatchers to dry
trays.
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(i)

()

e Ensure no recontamination occurs via spray drift or leaking
ventilation ducting.

Ensure regular cleaning and disinfection of waste skips and
water separators

e These areas act as a focus of contamination for wildlife and
produce contaminated aerosols which can be drawn into
the building.

e Keep waste enclosed, and area clean and tidy.
e Disinfect the area and use insecticide treatment regularly.

e Sijte waste areas away from and downwind of hatchery air
intakes.

e Site exhaust fans away from and downwind of air intakes
and preferably use enclosed sanitary trap to catch dust.

Ensure hatchery staff are dedicated to high hygiene standards
and that they and vehicles do not carry infection off site

e Protective clothing must be supplied to the al staff and
shower in/out facilities provided.

e Hand wash facilities throughout the building and supplies of
disposable gloves.

e Maintain good hygiene training and compliance monitoring
programme and explain to staff why each thing they do is
important.

e Involve key staff in monitoring and collation of hygiene
results.

e Ensure delivery vehicles are dedicated and cleaned and
disinfected between each delivery.

e Staff must obtain health certificate every renewable every
six months. Monitoring staff should be a pre-requisite, since
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salmonella is a human pathogen and humans may act as
carriers.

4.3.5 Prevention of Salmonella Spread from Infected Flocks

If a flock is found infected with specific Salmonella serotypes of
concern, the following actions should be taken in addition to
general measures detailed in on section 4.3.1

(a)

(b)

(c)

(d)

(e)

(f)

According to the epidemiological situation, investigations
should be carried out to determine the origin of the infection.

Movement of poultry flocks at the end of the production cycle
should only be allowed for slaughter or destruction.

Special precautions should be taken in the transport, slaughter
and processing of the birds, e.g. they could be sent to a
separate slaughterhouse or processed at the end of a shift
before cleaning and disinfection of the equipment.

Used poultry litter, carcasses and other potentially
contaminated farm waste should be disposed of in a safe
manner to prevent the direct or indirect exposure of humans,
livestock and wildlife to Salmonella. Particular care needs to be
taken when utilising used poultry litter to fertilise plants
intended for human consumption. If litter is not removed, it
should be treated in a manner to inactivate infectious agents,
to prevent the spread from one flock to the next. Disposal of
this litter should be supervised.

Particular care should be taken in cleaning and disinfection of
the poultry house and equipment.

Before restocking the facility, a bacteriological examination
should be carried out as described under this programme and in
accordance with international best practices as detailed in in
OIE Terrestrial Manual (OIE, 2014).
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4.3.6 Control Measures to Reduce the Risk of Transmission of
Salmonella to Humans

(a) In breeders, control measures should aim to reduce the
transmission of Salmonella to the next generation, especially
for trans-ovarian transmitted serotypes..

(b) In layer flocks, control measures should aim to eliminate
contamination of eggs with Salmonella. The objective of the
programme is that all shell eggsfrom commercial layer flocks
should be free from S. Enteritidis and S. Typhimurium.

(c) In poultry for meat production, control measures may be
implemented at slaughter or further down the food chain. The
initial aim of the programme is elimination of Salmonella from
broiler flocks.

(d) For general guidance, the Codex Guidelines for The Control of
Campylobacter and Salmonella in Chicken Meat CAC/GL 78-
2011 will be applied.

4.4 Surveillance and Control of Salmonellosis in Pigs

4.4.1 Basic Elements of Monitoring Control Programs on the Pig
Farms

Two kinds of situations regarding the levels of the prevalence of the
Salmonella infection on the pig farms is anticipated, and they will
determine the goals pursued by the different control programmes.
In farms where the prevalence is very low, the recommended
programmes will be ruled by an eradication strategy. This strategy
cannot be followed by farms, in which the prevalence levels are
medium to high (> 20%). Therefore, the objective of the majority of
the national swine salmonellosis surveillance and control
programmes in Zambia is to reduce the infection levels as much as
possible (<5%).
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The basic items that are a part of the different surveillance
programmes, and bearing in mind that each of them has its
peculiarities are as follows:

(a) Acting at two levels: farms and abattoirs

Control programmes focused solely on the farms are insufficient for
reducing the contamination levels caused by Salmonella on the
carcasses. Once the prevalence on the farm is reduced to a certain
level, it will be the moment in which with actions in the abattoirs we
could obtain better results in terms of cost-efficacy.

(b) Continuous surveillance of the infection and classification on
the farms

Given the great seasonal variability of swine salmonellosis, the
surveillance actions must be maintained throughout the time. This
surveillance may be serological (blood samples and/or meat juice),
allowing to classify the different farms in different categories and to
act on those with a higher infection risk (with a higher sero
prevalence).

(c) Prioritization of the controls in the fattening stage

In the initial stages of the programmes, the surveillance actions will
mainly include the fattening stage, although later, the sows' farms
will also be included.

(d) Implementation of Individual Control Plans on the Farms

On the farms with a higher infection level, once the risk factors have
been identified (through a detailed checklist), a bacteriological study
of the circulating strains should be carried out and the veterinarian
in charge of the farm should implement a customized control plan.
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4.4.2 Control of Salmonella in Swine herds

The aim of a control programme is to reduce the infection levels to
less than <5%. This is because Salmonella eradication in swine herds
is difficult because of the continual nature of the production system.

Monitoring by the Operator

The farmer will monitor salmonellosis according the plan outlined in
Table 4.3 which outlines the main features of the surveillance
actions in the fattening stage of the swine salmonellosis control
programmes.
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4.4.3 Primary Processing: Abattoir Sampling

(a) Monitoring will be done using both bacteriological culture and
serological monitoring of finishing herds of pigs using ‘meat-
juice’ samples or serum taken at slaughter.

(b) Since the monitoring and surveillance programme will not be
uniformly applied, Veterinary Department will have to define its
objectives for the reduction of salmonellosis for each
farm/region depending on its starting point.

(c) One probable way of reaching these goals is leave up to
province/district depending on its own production structure,
taking into account factors influencing salmonella epidemiology
in pigs.

(d) The role of the abattoir will be very essential for ensuring that
Salmonella infections do not reach the consumer and to
guarantee, in this way, the final success of the programmes. To
this end, both the health attestation certificate and the farmer
producer record should be sent to the slaughterhouse manage
72 hours before the intended time of slaughter.

5.0 SURVEILLANCE PLAN PERFORMANCE METRICS

Performance metrics provide assurance that surveillance activities
are effectively and efficiently meeting the national surveillance
programme goals. Performance indicators (PI) measurements
estimate how closely the practical implementation of each
component of surveillance approaches the indented targets.
Calculations are often related to the cattle population in the
country, and Pls are time-delimited to emphasize the importance of
timeliness in surveillance activities. This section sets out the
methods for calculating the Pls for the various components of
surveillance.
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Further described in this section are diagnostic indicators (DI) which
measure the effectiveness of components of the system, and play a
role in identifying constraints or inefficiencies that contribute to
poor performance. Low scores in the Pl indicate problems in the set-
up or execution of disease surveillance. The problems should be
identified and resolved as quickly as possible to restore confidence
in the surveillance information. Diagnostic indicators (DIs) are
provided as guideposts for the review of potential shortcomings and
problems in the system, and will generally also indicate workable
remedies. This section will therefore highlight the most important
Dls that can be used to evaluate the various Pls. However, list of Dls
provided is not exhaustive, and careful study of the problem in each
environment may well reveal additional or different Dls.

5.1 Performance Indicators for Passive Disease Surveillance

General (Passive) surveillance relies heavily on the routine monthly
reports which field veterinary offices (DVOs) return to headquarters,
usually on predefined forms. The reports contain information on
livestock production and disease problems in the area under
jurisdiction, based on veterinarians’ direct observations and
information from livestock owners and herdsmen.

The Pl is calculated as the proportion of field units (DVOs) who
submit their reports on time each month for at least 10 months of
the year. The calculation is set up as follows:

( )10 h o ) h

( )10 oo ( Y h

( )10 h o ) h

The minimum acceptable Pl is 80%; this means that if 80 percent or
more of the Districts are sending in their reports regularly on
brucellosis, salmonellosis, and tuberculosis, it can be accepted that
general disease surveillance meets the target. A lower score, should
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prompt the Chief Veterinary Officer to intervene and initiate action
to improve the situation.

5.2 Diagnostic Indicators

(a) Proportion (%) of districts that have functional veterinary
infrastructure and resources for conducting veterinary practice
in the region under its jurisdiction.

(b) Proportion (%) of districts that have a qualified veterinary
professional or a trained disease reporting agent.

(c) Proportion (%) of districts that have been supplied with
reporting formats during the previous two years.

(d) Proportion (%) of districts that have filed at least one correctly
completed disease reporting format during the year.

(e) Proportion (%) of districts that have filed incorrectly completed
disease-reporting formats during the year.

(f) Proportion (%) of districts that have filed general disease
occurrence reports using nonstandard formats or through non-
standard channels.

5.3 Performance Indicators for Active Disease Surveillance

Active surveillance collects information on the health status of
national herds using carefully planned disease surveys. Statistically
structured sampling, (such as stratified random sampling) will
produce a more valid view of the health and disease situation in the
entire country, and plug gaps that may exist in the general
surveillance information. In addition, purposive sampling (risk
based) which targets areas of greatest risk, greatly improves the
effectiveness of active surveillance in searching out hidden foci of
disease.
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The PI for active surveillance measures the Proportion of districts
(or other administrative units) surveyed using active disease search
techniques, and for which the results are reported within 90 days of
the survey.

The calculation can be set out as follows:

The acceptable Pl is 10-20% (per year) of the districts or other
sample units) in the country.

Active disease surveys should be carried out in at least 300 sample
units (herds) selected by a statistically valid random sampling
technique (300 represents the number of herds which will allow
detection of disease occurring at 1% prevalence with 95%
confidence, provided the herds are selected by random method).
Additional herds can be selected by purposive sampling from areas
of highest risk.

5.3.1 Timeliness

The second measure of performance for the PI (Active disease
reporting) is the interval between the detection of the outbreak and
the arrival of the report at headquarters. It is expected that as in the
Pl for general (passive) disease surveillance, at least 80% of the
outbreaks identified should be reported to headquarters within 30
days of the detection.

5.3.2 Diagnostic Indicators

Fully developed and documented national active disease search
procedure/methodology.
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Number of staff trained over the last three years to carry out active
disease surveys.

Number of survey/interview formats or checklists prepared and
distributed to trained staff over the last two years.

(a) Number of surveys analysed and reported this year per number
of surveys undertaken.

(b) Number of completed surveys judged to be reliably collected
and analysed per number of surveys undertaken.

(c) Number of summary or national reports providing an overview
of data and information obtained by active disease search
programmes during the year.

5.4 Performance Indicators (Pl) for Sero-Surveillance

The PI for sero-surveillance measures the number of serum samples
collected (from herds selected in a statistically random manner)
tested, and reported within 120 days of collection.

Serological reports produced six months after the samples were
collected are not as useful to the disease surveillance system.

PI for serological surveillance = number of serum samples collected,
tested and for which results are reported within 120 days of
collection.

The target is 300 serum samples per year (i.e. 10 birds/animals
sampled from each of 30 randomly selected units).

5.4.1 Diagnostic Indicators

Proportion of herds/sample units from which 300 samples were
collected (i.e. out of the total number of herds/units identified in
the country).
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(a) Proportion of cattle in the country bled for serum collection.

(b) Total number of serum samples forwarded with supporting
data to the sero-surveillance laboratory within 45 days of
collection.

(c) Total number of serum samples received by the laboratory in
reliable condition.

(d) Quantity of reagents available expressed in number of sera that
could be tested.

(e) Total number of serum samples tested within 45 days of receipt
by the laboratory

(f) Total number of serum samples tested with results reported
within 75 days of receipt by the laboratory.

(g) Proportion (%) of sampling sites successfully sampled per total
number of sites defined in the annual random sampling plan.

5.5 Performance Indicators for the Comparative Mid-Cervical
Tuberculin Test

The aim is measuring progress toward regulatory goals (e.g. reduce
the disease below 1%) in areas where control will be implemented.

The PI for Tuberculin Test measures the number of animals
collected (from herds tuberculinised in a statistically random
manner) tested, and reported within 120 days of the exercise.

Tb testing reports produced six months after tuberculinisation was
conducted and are not as useful to the disease surveillance system.

Pl for bTB surveillance = number of animals tested, and for which
results are reported within 120 days of collection.

The target is minimum is 300 animals tested per year (i.e. 10
animals tested from each of 30 randomly selected units (herds).
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5.5.1 Diagnostic Indicators

Proportion of herds/sample units from which 300 herd samples
were collected (i.e. out of the total number of herds/units identified
in the country).

(a) Proportion of cattle in the country tuberculinised.

(b) Total number of field Tb testing results forwarded with
supporting data to the within 45 days of collection.

(c) Quantity of PPD available expressed in number of animal that
could be tested.

(d) Total number of animal tested within 45 days of due testing
date.

(e) Total number of animals tested with results reported within 75
days of testing.

(f) Proportion (%) of sampling sites successfully sampled per total
number of sites defined in the annual random sampling plan.

5.6 Performance Indicators for Laboratory Investigations

National laboratories involved in the surveillance of Brucellosis,
tuberculosis and Salmonellosis are expected to test the samples
received from field and provide a preliminary result within 3 days of
the receipt of the samples. The proper samples must be collected
and submitted to the laboratory in good condition, and the
laboratory should have the full complement of tests, reagents and
trained persons.

The PI for laboratory investigation measures the number of cases
examined by adequate laboratory methods, with a preliminary
result reported in 3 days of the receipt of the samples, per 100,000
cattle.
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Set-up for calculating Pl

e Number of samples submitted to the laboratory = x

e Number of samples received at the laboratory in good
condition =y

e Number of samples examined by brucellosis/bTB/
Salmonellosis diagnostic tests with results reported within 3
days=z

e Cattle population in the Zambia=N

PI for laboratory confirmation= (Z)/N x 100,000 k (per 100,000
cattle)

If the value of x is much higher than y, the CVO has to determine
why many of the samples are either not arriving at the laboratory,
or arriving in poor condition indicators.

5.7 Checklists

Checklists identify basic infrastructure needs for successful
surveillance, and will range from training of personnel to equipment
and consumables for fieldwork, depending on the components of
surveillance. Checklists assist in planning as well as in
troubleshooting various aspects of surveillance when performance
needs to be improved. This section outlines checklist items for
various components of surveillance.

5.7.1 Checklists for General (Passive) Surveillance

Passive surveillance requires an efficient national communications
network that will ensure that disease episodes are reported quickly
to the headquarters, and communicated to field workers all over
the country. There is therefore need to invest in communications
equipment and training of staff. At the national level, it would be
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useful to hold a workshop for field veterinarians during which the
national strategy is discussed, the reporting forms are explained
(and distributed).

At the level of the field officer, some of the basic inputs necessary
for successful disease reporting include the following.

Disease report forms

Transport facilities to facilitate visits to herds and farms
Specimen containers and sample collection/ preservation
facilities

(including cold boxes)

Some means for rapid communication with the national
epidemiologist (Radio-telephone, fax, e-mail or courier
messenger).

At the headquarters (NALEIC) there should be:

(Trained) Epidemiologists

Computer facility to collate and analyse data, and for
publication/distribution of the resulting information. This
includes hardware and appropriate software.

5.7.2 Checklists for Active Disease Surveillance

(d) A well-developed (and documented) active disease survey

(e)

procedure or methodology, so that disease surveys are not
haphazard affairs.

A number of staff trained and deployed into teams for the
surveys. These persons should be very familiar with the national
survey protocols, and understand the fundamental issues
involved in the surveillance programme. Such teams should
consist of the best people available. One approach is to set up a
few core teams at headquarters, and recruit district veterinary
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(f)

(8)

officers who have had outstanding records of passive reporting
into the core teams.

Equipment and (consumable) materials required for the
surveys. These may vary from simple interview and recording
forms to sampling materials (for blood and tissue samples), cold
chain, transport (vehicles and fuel), and medication and other
incentives for the livestock owners.

Facilities for the analysis of the specimen obtained during the
survey and the processing of resulting information. These
include the laboratories, the laboratory procedures, and the
reagents required to analyse the sample; the facilities
(computers, software and trained persons) for collating,
analysing, reporting and distributing the information obtained,
including feedback to the field veterinarians and herd-owners in
the survey areas.

5.7.3 Checklist for Laboratory Diagnoses

e Access to basic equipment and facilities, such as good water
supply, stable electricity supply, assay equipment (ELISA
readers, pipettes, tips, incubators, refrigerators, etc.).

e Trained staff must be available to run the laboratory tests,
as well as for other maintenance and technical support.

e The reagents for brucellosis, Salmonellosis and tuberculosis
diagnosis and for the differential diagnosis must be
available.

e Well established channels for co-operation between the
laboratory and the NALEIC to facilitate handling, testing and
reporting of the results.
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6.0 SURVEILLANCE SYSTEM EVALUATION

The brucellosis, bTB and Salmonella surveillance and control
programme is a dynamic system which should be evaluated
regularly to determine how well the system fulfils its stated goals
and meets accepted standards. The evaluation process will identify
system strengths and areas for improvement. This surveillance and
monitoring programme should be evaluated and reviewed within 2
to 3 years of its implementation and periodically thereafter.
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8.2 Health Attestation Certificates and Production Records

A health attestation certificate should be signed by a veterinary
inspector confirming that the producer’s holding (farm) is under his
supervision and also states that he has examined the poultry before
slaughter, and in his opinion there are no reasons why they should
not be slaughtered for human consumption.

The producer then submits a Production Report to the plant
manager at least 72 hours before the birds are due to arrive. The
information is then passed on to the Official Veterinary Surgeon
(Ovs).

At the slaughter plant, birds again receive a pre-slaughter inspection
by the Official Veterinary Surgeon (OVS). The veterinary pre-
slaughter health inspection consists of the following:

(a) Checking the Producer’s Records, which depending on the
types of bird include:

e Date of arrival;

e Number

e Mortality

e Suppliers of feeding stuffs;

e Type, period of use and withdraw periods of feed additives;

e Type of any medicinal product, with dates of administration
and withdraw (this includes vaccines);

e Results of any previous official pre-slaughter health
inspections of birds from the same specified group;

e Number sent for slaughter

o Expected date of slaughter
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(b) Any Additional Examinations Needed to establish:

e Whether birds are suffering from a disease which can be
transmitted to humans or animals;

e  Whether the birds show disturbance of general behaviour or
signs of sickness which may make the meat unfit for human
consumption.

e Regular sampling of water and feed with a view to checking
compliance with the withdraw periods.

e Results of tests for zoonotic agents demanded by state
regulations.

9.0 USE OF THE SURVEY TOOLBOX IN ESTIMATING THE SAMPLE
SIZE

An example of this type of sample size estimation is illustrated by
the Vet office in Lusaka District when it decided to perform active
surveillance for bovine brucellosis (Table 8.3.1). Assume that there
are approximately 765 registered farmers in Lusaka district, and it
was decided that a herd-level prevalence of 0.05 (5 herds in 100 are
infected) or greater was important to detect with 95% confidence.

Survey Toolbox (http://www.ausvet.com.au/content.php?page
=software#fst) or any related software can be used to solve this
sample size problem. From the menu, choose Freedom from
Disease ->Sample Size. Click on the Sample Size tab and input 98%
for the sensitivity and 100% specificity of the test. Change the
population size to 765 and set the minimum expected prevalence to
5%. Click on the Options tab and be sure that the type | error is set
at 0.05. Click to have the program calculate the sample size based
on the simple binomial model.

No other changes are necessary. Go back to the Sample Size tab and
click on the Calculate button.
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The sample size based on the hypergeometric model can be
calculated by changing to the Modified Hypergeometric Exact on
the Options tab before clicking on the Calculate button.

A binomial model suggested that the necessary sample size would
be 58 of the 765 farmer (7.8%). The interpretation is that assuming
that the true prevalence is at least 5%, then a sample consisting only
of non-infected herds would occur 5% of the time or less when the
sample size is 60 (given the test performance indices for RBT and c-
ELISA at the herd level).

The hypergeometric model might be more appropriate, because
sampling would be from a finite population without replacement;
using the hypergeometric formula, the sample size is 58 herds
(7.6%) of the 765 total.

Sampling Individual Cattle Herds

From each of the selected cattle herds, a fixed sampling of 10% of
the animals is to be purposively collected. Animals that should be
sample are cows those with history of reproductive problems such
abortion, retained placenta and infertility. This important to
increase the probability of detecting brucellosis if it is present in a
herd.

Table 8.3.1: Example of number of cattle herds and cattle to be
screened per District in Traditional Cattle using Survey Toolbox
(Hypergeometric distribution)
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Table 8: Example of number of cattle herds and cattle to be screened per District in
Traditional Cattle using Survey Toolbox (Hypergeometric distribution

District Estimated number of Estimated number ***ESTIMATED number

herds (Farmer) of herds to be of animals to be tested

sampled (10% sampling fraction)
Choma 785 58 580
Itezhitezhi 402 56 560
Monze 1100 59 590
Namwala 990 58 580

***The animals should mainly comprise cows with reproductive
problems such as history of abortion, retained placenta, prolonged
calving to conception interval.

9.1 Sampling Plan for Chicken in the Slaughterhouse

Poultry carcasses will be selected at random after chilling, at the
end of the drip line or at the last readily accessible point prior to
packing/cut-up. A whole carcass is required—one that has not been
trimmed. For safety reasons, do not remove a bird from moving
shackles. Wait for the bird to drop and then collect it. Carcasses to
be hot-boned may be sampled after the final wash.

Selecting the Chiller: If more than one Chiller system is in operation
at the time of sample collection, randomly select the chill tank from
which to take the sample. Then determine a safe, appropriate point
from which to collect the sample unit. For hot-boned carcasses,
randomly determine the line.

Selecting the time: Determine the times that chilled carcasses will
be on hand. Then randomly select a time from within that time
frame for collecting the samples. Record the time and date of
sample collection.
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Sampling Technique

Selecting the Carcass: At the random time you selected, go to the
predetermined point for sample collection. Count back or ahead 5
carcasses and select the next carcass for sampling. (The reason for
counting back or ahead 5 carcasses is to avoid any possible bias
during selection.) Exception: If the sixth carcass is not a whole bird
(untrimmed, with or without neck), count back or ahead an
additional 5 carcasses for sample selection. Repeat until a whole
carcass is available.

o Randomly select sampling time and chiller location.
e Wash and sanitize hands.

e Sanitize work surfaces (surfaces that will contact supplies
while they are being gathered).

e Gather supplies (1 large (3500 ml) sterile plastic bag; 400 ml
sterile pre-chilled Buffered Peptone Water (BPW); Sterile
gloves; Sodium hypochlorite (or equivalent) sanitizing
solution; Empty, sterile screw-cap container (jar); 1 small re-
sealable bag).

e Label sample container.
e Wash and sanitize hands.
e Take supplies to sampling location.

e Sanitize work surfaces (surfaces that will contact supplies
during sampling).

e Layout supplies.
e Open large sterile bag.
e Put on sterile gloves.

e Select carcass, allow excess fluid to drain without
contaminating any sterile items.

e Place carcass in bag (neck first).
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Place bag with carcass on flat sanitized surface.

Open BPW container and pour BPW into carcass cavity of
chicken in bag.

Manipulate loose neck skin over the neck bones. (Do this
through the bag.)

Expel excess air from bag, twist it closed, and fold the twist
over.

Mix BPW through carcass cavity and outside of carcass; do
this for 1 minute.

Place the bag with the chicken on the sanitized flat surface
with the top of the bag facing up.

It is acceptable to remove the gloves at this time. Continue
to work in an aseptic manner.

Remove screw-cap from sterile sample container; put cap in
small re-sealable sterile bag.

Open bag with the chicken and pour 30 ml of liquid into
sterile sample container.

Take screw-cap out of small re-sealable bag and close
sample container.

Place sample container in small re-sealable bag, expel
excess air, and seal bag.

Discard remaining liquid.
Return chicken to chill tank or to where bird was collected.

One sample is now complete (follow storage and shipping
instructions).
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9.2 Sampling Plan for Beef
Selecting a Cattle Half-Carcass

The half-carcasses eligible for sampling should be selected from
those chilled for 12 hours or more after slaughter. Both the
"leading" and "trailing" sides of a carcass should have an equal
chance of being selected. Carcasses to be hot-boned may be
sampled after the final wash.

Hide-on calves are not split: The sample unit for these calves is one
carcass.

Selecting the Coldroom: Select a safe and accessible site in the
cooler for collecting samples from a beef half-carcass.

Selecting the Time: Determine the times that carcasses chilled for
12 hours or more will be on hand. Then randomly select a time from
within that time frame for collecting the samples. Record the time
and date of sample collection on the form.

Selecting the Half-Carcass: At the random time you selected, go to
the sampling location. Do not choose the carcass that is at the
predetermined location. Instead, count back or ahead 5 sample
units and choose the sixth unit to sample. (The reason for counting
back or ahead 5 half-carcasses is to avoid any possible bias during
selection.) Normally it should not be necessary to have the
establishment move many half-carcasses to access a random one to
sample

Sampling Technique

e Randomly select sampling time.

e Wash and sanitize hands.
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Sanitize work surfaces (surfaces that will contact supplies
while they are being gathered).

Gather supplies.

Label sponge bag.

Wash and sanitize hands.

Take supplies to sampling location.

Sanitize work surfaces (surfaces that will contact supplies
during sampling).

Position equipment (keep safety in mind).
Locate areas of carcass for sampling.
Layout supplies.

Open sponge bag.

Pour BPW into sponge bag.

Close bag and massage sponge.

Push sponge to top of bag and then open bag; set bag aside
on a sanitized surface.

Open template bag; set bag aside on a sanitized surface.
Put on gloves.

Remove sponge.

Remove template.

Lay the template over the flank. Don't touch the sampling
area.

Hold template with one gloved hand; use other hand to
wipe area with sponge.

Do 10 vertical wipes over entire sample surface; then do 10
horizontal wipes over entire sample surface.

Lay the template over the brisket. Don't touch the sampling
area.
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Hold template with one gloved hand; use other hand to
wipe area with sponge.

Do 10 vertical wipes over entire sample surface; then do 10
horizontal wipes over entire sample surface.

Carefully climb to sample the rump without touching the
template or sponge to any area not being sampled.

Lay the template over the rump. Don't touch the sampling
area.

Hold template with one gloved hand; use the other hand to
wipe area with sponge.

Use other side of sponge and do 10 vertical wipes over
entire sample surface; then do 10 horizontal wipes over
entire sample surface.

Place the sponge in the sterile bag and seal the bag.

One sample is now complete (follow storage and shipping
instructions).
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9.3 Sampling Plan for Pork
Selecting a Swine Carcass

The carcasses eligible for sampling should be selected from those
chilled for 12 hours or more after slaughter. Every carcass should
have an equal chance of being selected.

Selecting the Cold Room: Select a safe and accessible site in the cold
room for collecting samples from a swine carcass. This site may be
located at the transfer chain, a rail, or other safe, uncrowded
location in the cooler.

Selecting the Time: Determine the times that carcasses chilled for
12 hours or more will be available. Then randomly select a time
from within that time frame for collecting the samples. Record the
time and date of sample collection on the form.

Selecting the Carcass: At the random time you selected, go to the
predetermined sampling location. Do not choose the carcass that is
at the predetermined location. Instead, count back or ahead 5
sample units and choose the sixth unit to sample. (The reason for
counting back or ahead 5 carcasses is to avoid any possible bias
during selection.) Normally it should not be necessary to have the
establishment move many carcasses to access a random one to
sample. Carcasses that are routinely partially skinned may be used.

Sampling Technique

e Randomly select sampling time.
e Wash and sanitize hands.

e Sanitize work surfaces (surfaces that will contact supplies
while they are being gathered).

e Gather supplies.
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Label sponge bag.

Wash and sanitize hands.

Take supplies to sampling location.
Sanitize work surfaces (surfaces that will contact supplies
during sampling).

Position equipment (keep safety in mind).
Locate areas of carcass for sampling.
Layout supplies.

Open sponge bag.

Pour BPW into sponge bag.

Close bag and massage sponge.

Push sponge to top of bag and then open bag; set bag aside
on a sanitized surface.

Open template bag; set bag aside on a sanitized surface.
Put on gloves.

Remove sponge.

Remove template.

Lay the template over the belly. Don't touch the sampling
area.

Hold template with one gloved hand; use other hand to
wipe area with sponge.

Do 10 vertical wipes over entire sample surface; then do 10
horizontal wipes over entire sample surface.

Carefully climb to sample the ham without touching the
template or sponge to any area not being sampled.

Lay the template over the ham. Don't touch the sampling
area.

Hold template with one gloved hand; use other hand to
wipe area with sponge.
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Do 10 vertical wipes over entire sample surface; then do 10
horizontal wipes over entire sample surface.

Carefully climb down to sample the jowl without touching
the template or sponge to any area not being sampled.

Lay the template over the jowl. Don't touch the sampling
area.

Hold template with one gloved hand; use the other hand to
wipe area with sponge.

Use other side of sponge and do 10 vertical wipes over
entire sample surface; then do 10 horizontal wipes over
entire sample surface.

Place the sponge in the sterile bag and seal the bag.

One sample is now complete (follow storage and shipping
instructions).
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9.4 Procedure for Tissue Processing For Salmonella Isolation

Fresh MLN samples are defatted, weighed (25 g/animal), externally
decontaminated by dipping into absolute alcohol and further
flaming, homogenized in 225 ml of buffered peptone water (BPW),
and incubated for 18 + 2 h at 37+1°C. Thereafter, 3 drops (33 pl
each) of incubated BPW are inoculated into a modified semisolid
Rappaport Vassiliadis (MSRV) medium, and plates are incubated for
24 + 3 h at 41.5 + 1°C (negative samples are re-incubated for an
additional 24 h).

One microliter of the presumptive Salmonella growth (detected by
the halo generated in MSRV after 24 or 48 h) is transferred to two
selective media (Xylosine lysine deoxycholate [XLD] and brilliant
green [BG] agars).

9.5 Complete Data on Each Farm and Flock Sampled and
Corresponding Tests Results

Farm data
Reference of the holding (farm)

e Holding production type:
o Free range (animals have access to outside)

o Free range, organic (animals have access to outside
and are registered with a recognised Organic Standard
Regulatory Organisation)

e Conventional (animals are kept inside houses)

o Number of broilers in the holding at any given time —
maximum capacity,

e Number of broilers in the holding — at the time of sampling
e Number of flocks in the holding - maximum capacity at any
given time
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Number of crops(flock cycles, each new cycle being
accounted for) per year

Number of broilers in the flock tested

Flock production type : type of the flock tested, i.e.
conventional/free range standard/free range organic

Date and place of sampling (xx/yy/ zz; house)

Age of broilers at sampling (in days)

Expected slaughter age (in days)

Reference of samples

Type of samples taken: boot/sock swab; other

In case of additional sampling, specify details separately
Salmonella vaccination status of the broilers

Salmonella vaccination status of the parent flocks if
available

Use of antimicrobials during previous 2 weeks

Laboratory data

The following information should be collected for each sample
tested in the laboratory:

ID of the laboratory (in case several laboratories are
involved)

Reference of the holding/flock from which the samples
were taken

Means of transport of samples
Date of start of testing
Type of specimen for additional samples

Weight and volume of the specimen for additional samples
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e Result for the individual sample tested (negative or
salmonella serovar or positive but untypable)

e In case of additional samples taken, specify details
separately, including the method(s) used (serology; dust
etc)

e For strains subject to antimicrobial susceptibility testing
and/or phagetyping: results

9.6 Procedure for milk ring test procedures and adjustments

To provide adequate surveillance for brucellosis in large dairy herds,
the sensitivity of the MRT must be adjusted according to the size of
the herd to compensate for the dilution of milk from infected
animals with milk from large numbers of non-infected negative
animals. Increasing the sensitivity of the MRT increases the
probability of detecting brucellosis during the early stages of the
disease in the herd.

The number of lactating cows represented in the composite herd
milk sample has a significant influence on the sensitivity of the MRT.
Therefore, the first step in conducting the MRT is to determine the
approximate herd size in order to adjust the sensitivity of the test.

(a) Estimate approximate herd size by:

e Dividing the average milk production per cow in the district
into the total amount of milk that the dairy processing plant
received from each herd; or

e Reviewing recent blood test records for that herd and
adjusting for the estimated number of non-lactating
animals; or

e Asking owner, DVO or VA, or MCC representative.
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(b) Use fresh milk samples from herds milking 150 or more cows.

(c)

Milk samples preserved with either formalin or potassium
dichromate are acceptable for herds < 150 head.

Adjust the volume of the milk sample for herd size according to
Table 3.1.

Table 9: Volume of milk samples (ml) to be corrected, by the size of the herd

contributing to the sample, for the brucellosis MRT

Number of lactating cows in a herd Milk sample size
1-150 1mL
151-450 2 mL
451-600 3 mL

In herds with > 600 lactating cows, segment the herd into subunits
(25 to 75 cows) and collect composite milk samples from each
subunit. Herds with fewer than 600 lactating cows may also be
segmented using the 1-mL test method for each 60-cow composite
milk sample.

(d) Add 0.1 ml of gravity cream (2—4 drops) from brucellosis-

(e)

(f)

negative cows to each Brucella MRT tube regardless of the
volume of milk used. Obtain gravity cream by using MRT-
negative milk from a herd that has at least 50 cows in order to
avoid individual differences in creaming quality. Do not
pasteurize or clarify the milk used to obtain the negative cream.

Add 0.03 ml (1 drop) of MRT antigen per test, regardless of the
volume of milk.

Interpret test results as positive or negative. In the standard 1-
mL ring test, the result is positive when the blue colour of the
cream layer is as dark as or darker than the colour of the skim
portion of the milk. In the 2-mL and 3-mL tests, the result is
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positive when the blue colour of the cream layer is darker than
the colour of the skim milk portion of the sample.

If a composite sample of milk from individual quarters is used, it is
important that equal quantities of milk from each quarter be added
to the composite sample. Unprocessed raw milk from a herd of
brucellosis negative cows must be used for diluting the test samples
and for obtaining negative cream. The negative milk must be
obtained from a herd with 25 or more cows to compensate for
variations among individual animals in the creaming factors of the
test milk. This special test is often combined with bacteriologic
attempts to culture Brucella from aseptically collected milk samples.

9.7 Brucellosis Vaccination Plan
9.7.1 Whole-Herd Vaccination Plan (Adult Vaccination)

Under this vaccination plan, a blood test of samples from each
animal in the herd is followed by vaccination of the non-reacting
female cattle. The animals are to be vaccinated within 10 days after
the blood test is completed. All animals included on the blood test
must be identified with official eartags or other approved
identification. All brucellosis reactors must be isolated until
removed from the premises. A whole-herd vaccination plan will be
used in provinces or areas only if the DVO specifically approves it on
a herd-by-herd basis.

9.7.2 Affected Herds

In affected herds, the individual herd plan may include whole-herd
vaccination in addition to other recognized procedures for
controlling the disease. Whole-herd vaccination may be initiated
only when the herd owner receives written permission from the
DVO or any other Government officials directly responsible for
control program activities in the district where the herd is located.

116



A NATIONAL BRUCELLOSIS, BOVINE TUBERCULOSIS AND SALMONELLOSIS SURVEILLANCE AND CONTROL PROGRAMME

All animals that are vaccinated as adults under these circumstances
must be identified using an official ear tag and a brand. The initial
herd blood test following whole-herd vaccination should be done in
2 months or as early as possible in order to make it easier to
eliminate field-strain infection.

Test and slaughter procedures for affected dairy cattle herds must
resume within 6 months after the initial whole-herd vaccination.
Since a risk-based approach is being advocated for, testing will be
undertaken at the intervals agreed to in the individual herd plan.
During the 48 months following the initial whole-herd vaccination,
replacement animals that have a negative brucellosis test within 10
days before entering the herd will be adult vaccinated.

(a) Beef cattle herds: Beef cattle herds that are affected with
brucellosis and that have participated in a whole-herd
vaccination plan may be declared brucellosis free after at least
three consecutive whole-herd blood tests that failed to disclose
reactors. The first test must be 30-60 days, the second test
180-210 days, and the third test 365 days or more after all
reactors have been removed from the herd. An additional herd
blood test is recommended 6-12 months or more after the
herd has been declared brucellosis free.

(b) Dairy herds: All of the requirements for cattle beef herds also
apply to dairy herds participating in a whole-herd vaccination
plan. In addition, dairy herds must be negative on the last herd
brucellosis milk surveillance test. Any whole-herd vaccinated
dairy herd in this plan that is released declared brucellosis free
but that continues to be suspicious on the herd milk
surveillance test must be evaluated by the designated
brucellosis epidemiologist and monitored with further testing
whenever necessary to ensure that there is no evidence of
infection with Brucella field strains.
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9.7.3 Herds not known to be affected

A farmer with cattle herds that are at high risk of becoming infected
with brucellosis may also request whole-herd vaccination. This is
particularly likely to be the case in high risk areas such as Western,
Southern and Central provinces of Zambia. An individual herd plan
that specifies the whole-herd vaccination procedures to be used
must be developed and agreed to between the farmer and the
attending veterinarian. The plan should also include other
recognized best practices for preventing the introduction of
brucellosis into the herd and for controlling its spread if it does
occur. Whole-herd vaccination may be initiated only if the owner
receives written permission from the DVO directly responsible for
program activities in the district where the herd is located. As part
of this plan, all eligible calves must be calfhood-vaccinated and
identified as described in section 3.5.4. “Identifying Vaccinates.” All
female cattle vaccinated as adults under these circumstances must
be identified using an official ear tag and a brand as described in
section 3.5.4. “Identifying Vaccinates.”

9.8 Identifying Brucella Vaccinate Animals

Official calfhood Brucella vaccinates: Calfhood-vaccinated animals
must be permanently identified as vaccinates by an official
vaccination identification mark (tattoos). An additional official
identification is not required if the animal is already identified with
an official identification mark before vaccination.

Vaccination marks must be applied to the right ear. For Brucella
abortus Strain 19 vaccinates, the mark should include the letters
“BS19” which will be followed by a number indicating the quarter of
the year and followed by a number corresponding to the last digit of
the year in which the animal was vaccinated. For instance, an animal
vaccinated with Brucella S19 vaccine in the second quarter of 2015
will be marked as BS19-2-5. For Brucella abortus Strain RB51
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vaccinates, the tattoo will include the BRB51 which will be followed
by a number indicating the quarter of the year of the year followed
by a number corresponding to the last digit of the year in which the
vaccination was done. For instance, an animal vaccinated with
Brucella RB51 vaccine in the 4th quarter of 2014 will be marked as
RB51-4-4.

Official vaccination marks must be applied to the right ear. The ear
tag will include the Province prefix (three letters-For Western
province WES), followed by two letters (Owner’s initials) and four
numbers that individually identify each vaccinated animal. For
instance an animal from Western province belonging to John Muma
vaccinated with Brucella S19 vaccine in January 2014 may be
identified as WES-IM-4371-BS19-1-4.

Individual animal registration mark or individual animal registration
brands may be used for identifying animals in place of official
identification mark if the cattle are registered by Registrar of Animal
identification in accordance with the provision of the Animal
identification Act of 2010. Official calfhood vaccinates are allowed
to be re-branded by an accredited veterinarian designated by the
Government Veterinarian provided that:

(a) The identification of the vaccinated animal(s) is verified by
official records maintained in DVQ’s offices and

(b) Prior approval for re-branding is obtained from the DVO and

(c) The re-branding produces the original brand given at the time
of vaccination.

Official adult vaccinates: Animals that have been vaccinated over
calfhood age as part of authorized whole herd vaccination plans
must be permanently identified as vaccinates as follows: Adult-
vaccinated cattle in these herds must be identified by either an
open ended “V” hot brand high on the hip near the tail head, or by
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an official “AV” (adult vaccination) tattoo in the right ear. For
Brucella abortus Strain 19-vaccinated animals, the “AV” in the
tattoo is to be preceded by a number indicating the quarter of the
year and followed by a number corresponding to the last digit of the
year in which the vaccination was done. Similarly, for Brucella
abortus Strain RB51-vaccinated animals, the “AV” in the tattoo is to
be preceded by a number indicating the quarter of the year and
followed by a number corresponding to the last digit of the year in
which the vaccination was done. The brand or tattoo is in addition
to the official identification mark. If the cattle are registered by the
Registrar of brands, individual animal registration marks or
individual animal registration brands may be used for identifying
animals in place of official eartags.

9.9 Brucellosis Tests

For a farm to qualify for “brucellosis-free” or “officially brucellosis-
free” status, testing for brucellosis is performed by means of the
Rose Bengal method and by the complement-fixation method or
Competitive ELISA, as follows:

9.9.1 Rose Bengal Test

RBT Presumptive Test: May be used to classify cattle as negative on
surveillance samples collected at slaughter, on routine samples
collected on farms, and on tests of suspicious and affected herds.
The test results recorded as either negative or positive may be used
to classify cattle as negative. The sample is considered to be positive
if agglutination is formed and negative if no agglutination formed.
All positive sera samples on RBT were re-tested and confirmed by c-
ELISA.

When carrying out the Rose Bengal test, if more than 5% of the
animals on a farms how a positive reaction, a further test shall be
carried out on every animal on the farm by means of the
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complement-fixation method or C-ELISA. Serum containing 20 or
more CFT units/ml must be regarded as positive in the complement-
fixation test.

9.9.2 Complement-Fixation Reaction:

Cattle that are tested under an approved presumptive test (RBT)
and that are found to be positive on the presumptive test must be
retested using confirmatory tests such as c-ELISA, CFT or other
approved official confirmatory tests.

(a) Each animal must be subjected to the test;

(b) May be used as a method of establishing the status of bovine,
ovine or caprine holdings as brucellosis-free of officially
brucellosis-free;

(c) A serum containing 20 or more cft units/ml shall be regarded as
positive.

Only the antigens approved by the CVRI may be used.
9.9.3 Competitive Enzyme Linked Immunosorbent Assay

C-ELISA is a multispecies assay ideal for use in situations of low and
high prevalence of brucellosis, and for confirming results from herd
screening tests. The assay is able to differentiate between
vaccination antibodies (S19) and those that result from Brucella
infection.

If there is no further testing, all samples that are positive on the c-
ELISA, CFT are reported as positive reactors and traced to the herd
of origin. However, the designated brucellosis epidemiologist can
reclassify Brucella reactors for the purposes of province or area
classification, provided additional information and tests are
available.
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9.10 Herd Free From Bovine Tuberculosis

To qualify as free from bovine tuberculosis (bTB), a herd of cattle
should satisfy the following requirements:

(a) the herdis in Zambia, zone or compartment free from bTB and
is certified free by the Department of Veterinary Services or

(b) cattle, in the herd:

Showed no sign of btb or lesions at ante- or post-mortem
inspections for at least one year;

Were over six weeks of age at the time of the first test and
have shown a negative result to at least two tuberculin tests
carried out at a minimal interval of six months; in case of
regaining of free status after an outbreak, the first test
should be performed at least six months following the
slaughter of the last affected animal;

To maintain the free status, met one of the following
conditions:

o Showed a negative result to an annual tuberculin test
to ensure the continuing absence of btb; or

o Showed a negative result to a tuberculin test every two
years to ensure the continuing absence of btb if the
annual percentage of herds confirmed as infected with
tuberculosis is not more thanl percent of all herds in
the country or zone during the last two years; or

o Showed a negative result to a tuberculin test every
three years to ensure the continuing absence of btb if
the annual percentage of herds confirmed as infected
with tuberculosis is not more than 0.2 percent of all
herds in the country or zone during the last four years;
or

o Showed a negative result to a tuberculin test every
four years to ensure the continuing absence of btb if
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the annual percentage of herds confirmed as infected
with tuberculosis is not more than0.1 percent of all
herds in the country or zone during the last six years;

(c) Cattle, introduced into the herd come from a herd free from
bovine tuberculosis.

This condition may be waived for animals which have been isolated
for at least 90 days and which, prior to entry into the herd, were
subjected to at least two tuberculin tests carried out at a six-month
interval with negative results with the second tuberculin test
performed during the 30 days prior to entry into the herd.

9.11 Diagnostic Field Testing Criteria for bTB

Official Tuberculin Test (OTT): any test for bTB, approved by
Department of Veterinary Services, applied and reported by an
approved veterinarian in accordance with standard SOPs.

Comparative intradermal tuberculin test (CITT): an intradermal
injection of 0.1 ml of bovine PPD tuberculin and avian PPD
tuberculin (2 mg/ml PPD) at separate sites on the mid-cervical area
to determine the probable presence of M. bovis by comparing the
response to the two tuberculin’s at 72 hours (+/-6 hr.) following
injection. An approved veterinarian must do this test.

Single intradermal cervical tuberculin test (SICT): an intradermal
injection of 0.1 ml of bovine cervical PPD tuberculin (2 mg/ml PPD)
into the cervical (neck) region with reading by visual observation
and palpation 72 hours ((+/-6 hr.) following injection. Results of the
SICT test can only be classified as reactor or negative. An approved
veterinarian must do this test.

Caudal-fold tuberculin test (CFT): an intradermal injection of 0.1 ml
of purified protein derivative (PPD) tuberculin (1 mg/ml PPD) into
either side of the caudal fold with reading by visual observation and
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palpation 72 hours ((+/- 6 hr.) following injection. Cattle, goats, or
wild animals must not be subjected to CFT re-test at intervals of less
than 60 days.

9.12 The Tuberculin Test (Skin Test/Delayed Hypersensitivity Test)
9.12.1 Preamble

The tuberculin test is the standard method for detection of bovine
tuberculosis in live animals (OIE, 2014). The test involves the
intradermal injection of bovine tuberculin purified protein
derivative (PPD) and the subsequent detection of swelling (delayed
hypersensitivity) at the site of injection 72 hours later. This may be
performed using bovine tuberculin alone (SICT) or as a comparative
test using avian and bovine tuberculin’s (CITT). The comparative
intradermal tuberculin test (CITT) with bovine and avian tuberculin
is used mainly to differentiate between animals infected with M.
bovis and those sensitised to tuberculin due to exposure to other
mycobacteria or related genera (OIE, 2014). Because of the
relatively high prevalence of bTB in Zambia, especially among
traditional cattle, and the likelihood of cattle exposure to the other
sensitising organisms in the environment, the comparative intra-
dermal test is recommended for the Zambian situation.

9.12.2 Testing Interval

In order to effectively control tuberculosis, it is important that the
Government sets routine bTB testing intervals for herds of cattle
(other species were applicable) that reflect the regional risks of bTB
and comply with international best practices. This could be achieved
by carrying a national review of bTB testing intervals on regular
basis preferably annually by the sector Advisory group (SAG) on
Food Safety and Zoonosis.
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9.12.3 Pre-movement Testing

In addition to this normal default testing all cattle keepers will be
required to comply with pre-movement testing on cattle
movements across districts/provinces and for export purposes.

The pre- and post- movement tests are recommended to be put in
place to reduce the risk of spreading bTB between herds and to
areas free from the disease. The CITT is the only test recommended
as a pre- and post-movement test. The owner should make own
arrangement with a private veterinarian who should be a
government gazetted veterinarian and registered with the
Veterinary Council of Zambia (VCZ) as a Cattle TB Testing Expert and
therefore authorised to carry out TB testing. The cost of such testing
shall be agreed upon between the farmer and the veterinarian.
Before animals are moved the following must be complied with:

All pre-movement tests will only be valid for 60 days (from the date
of the injection: day one of the test). Post-movement tests must be
carried out between 60 and 120 days after the arrival of the animals
at their destination.

All cattle over 42 days old moving out of their area of production
where there are annually tested must be negative to a bTB test
within 60 days prior to movement,

Pre-movement tests must be arranged and paid for by the owner of
the animals.

Persons intending to move the animals /herd owners are advised to
give their DVO enough time of notice so they can move their cattle
when needed.
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9.14 Salmonellosis Prevention and Control Measures (Farm to
Folk)

A Salmonella control policy for public health purposes will cover all
stages from ‘the farm to the table’. It will include the mandatory
reporting of all outbreaks of the disease, and animal, food and feed
testing. Salmonella prevention and control will be achieved by
adopting Good Agricultural Practices and Hazard Analysis Critical
Control Point (HACCP), and general hygienic measures known as
pre-request programmes (PRPs).

9.14.1 Biosecurity Procedures in Poultry Production

Biosecurity Procedures in Poultry Production, in combination with
the following measures, are appropriate in controlling
Salmonellosis:

Day-old birds used to stock a poultry house should be obtained from
breeder flocks and hatcheries that have been monitored under this
programme for Salmonellosis and in which no evidence of S.
Enteritidis and S. Typhimurium has been detected.

Layer and breeder flocks should be stocked from flocks that have
been monitored under this programme and in which no evidence of
S. Enteritidis and S. Typhimurium has been detected.

Salmonella status of poultry feed, should be monitored and if found
positive to take corrective measures. Heat treated feeds with or
without the addition of other bactericidal or bacteriostatic
treatments, e.g. organic acids, are recommended. Where heat
treatment is not possible, the use of bacteriostatic or bactericidal
treatments is recommended. Feed should be stored in clean closed
containers to prevent access by wild birds and rodents. Spilled feed
should be cleaned up immediately to remove attractants for wild
birds and rodents.
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Culling is an option to manage infected breeder and layer flocks.
Infected flocks should be destroyed or slaughtered and processed to
minimise human exposure to Salmonella. If culling is not applied,
eggs for human consumption should be diverted for processing for
inactivation of Salmonella.

Antimicrobial agents should not be used to control infection with
Salmonella in poultry because the effectiveness of the treatment is
limited, may mask the infection at sampling, has the potential to
produce residues in meat and eggs and can contribute to the
development of antimicrobial resistance.

The responsible veterinarian should evaluate the results of
surveillance testing for Salmonella and supervise the
implementation of appropriate control measures. These results
should be available to the veterinarian before marketing. The
veterinarian attending the farm should issue a “Health Attestation
Certificate” which will include among other things the salmonella
flock status (Appendix 1l). The veterinarian or other person
responsible for notification should notify the Department of
Livestock Services if the presence of Salmonella of the relevant
serotype is confirmed.

9.14.2 Production Level

The following measures are to be regarded as recommendations.
Concrete steps are to be determined for each operation individually.

(a) General Farm Structure
The presence of other livestock
Sufficient distance and spatial separation from poultry.

Housing of different poultry age and utilization groups.
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Sufficient distance between the various age groups as well as spatial
separation of farm departments

(b) Poultry Environment

Regular cleaning and disinfection program

Fencing of housing facilities

Hygiene sluice per barn system

Restriction of natural cover around poultry house surroundings
(c) Straw Storage

Full coverage of straw store for outdoor storage

Prevent pests and wild birds from nesting in the straw store
Non-use of wet and fine ground saw dust or straw

Storage of feed, litter, manure, liquid effluent

The storage of these must take place so that the retransfer of
undesired germs in the barn area is prevented.

(d) Test, Depopulate and Destroy Flock

Infected flocks should be destroyed to minimise human exposure to
Salmonella.

Culling will be done for non — zoonotic salmonella infections
(e) Hygiene Measures

Poultry House: Between the removal from the poultry house and re-
introduction, the empty poultry house including any available
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equipment must be properly cleaned and disinfected. Cleaning and
disinfection measures must be documented. Cleaning and
disinfection agents must be used and stored properly.

Records on cleaning and disinfection measured, e.g. barn card,
cleaning plans, process specifications.

The poultry house as well as the respective adjoining rooms must be
in a sound structural condition. The structural condition of the
poultry house and adjoining rooms must allow for proper cleaning
and disinfection.

The poultry floor must be a fixed water-proof floor which can be
effectively cleaned and disinfected.

Access to the poultry facilities by visitors should only be permitted if
the visitors are wearing protective clothing, access is under
supervision and direct contact with the birds is avoided.

(f) Staff Hygiene

Outside persons shall be provided with sufficient disposable clothing
or protective clothing provided by the farm. The entry area of the
poultry pens must be equipped with a hygiene sluice which
effectively separates the outdoor areas from the place where the
birds are kept and in which one can change into protective clothing
and boots. The sluice must be washed out regularly. A visitor log
must be kept.

A functional wash hand basin with hot and cold water is required.
Soap, disinfectant and disposable towels should be used for cleaning
hands.
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(g) Treatment of Perished Animals

Carcass storage should preferably be outside the poultry house
area. A cooled, lockable, easily cleaned and disinfected container
should be available to store perished or eliminated birds.

Carcass storage as well as carcass containers must be cleaned and
disinfected on a regular basis.

The content of the closed carcass containers must not be accessible
to pests (such as rodents), unauthorized persons and household
pets.

Any bird found dead must be removed from the poultry without
delay and stored in the proper manner. (Criterion: Monitoring and
care of animals).

(h) Feed and Drinking
Water and Feed Storage

Feed must be stored with care (clean, dry unobjectionable building
materials and paints), contamination must be avoided (protective
measures against pests, rodents, birds).

Before entering feed into storage, the storage facility must be
cleaned and disinfected if necessary

Feed storage facilities and stored feed must be subject to regular
inspection (e.g. in terms cleanliness, mold build up, temperature,
sensory properties of feed)

The storage facility must be secured against weather influences with
lockable gates and functional windows. A constant means of pest
control to combat rodents must be implemented.
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Feed Storage in Sealed Containers

Where applicable bacteriological testing of feed for salmonella
should be done

During feed deliveries, it must be seen to that the driver has no
access to the poultry house area.

Drinker Systems
Regular cleaning and disinfection of drinker system

Bacteriological testing of drinking water (particularly in the case of
own wells)

Additive feed from sealed containers if possible
Water supply containers are covered and cleaned regularly
(i) Living Vectors

The entrance of potential salmonella carriers (pets such as birds,
rodents, household pets, etc.) must be prevented.

Pets — especially migrating wild birds - can be prevented by installing
mesh wire. Entries through the roof area must be sealed.

(i) Regular Pest Monitoring

Pests are to be subject to constant prevention measures. It is
recommended to use an officially recognized pest controller to
control pests.

Documentation of monitoring and pest control measures

Remain observant of bait efficacy. Regular change of bait as well as
random inspection of perished rodents.
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Removal of escape, hiding and nesting spaces for rodents (unused
corners waste, etc.)

(k) Slaughter/Deboning Level

Cross-contamination with salmonella in the slaughter process must
be excluded as far as possible. This is why slaughterhouses must
implement a concept for the reduction of salmonella in the
slaughtering process in line with HACCP principles. Salmonella-
positive flocks for which no salmonella monitoring results are
available (receiving and shipping inspection) must be slaughtered
after the salmonella-negative herds.

The following list contains measures for the reduction of cross-
contamination with salmonella in the slaughter process and is to be
regarded as recommendations.

The implementation of measures is done as given establishment.

Live Animal Shipment: When shipping live animals it must be seen
to that the birds have empty stomachs.

Unloading and Hanging: Stress can cause a change in the intestinal
flora composition which could prove favourable for the spread of
salmonella. This is why the unloading and hanging of the animals is
to be done gently.

Cleaning and Disinfection (Live Animal Shipment): Objects, vehicles
(e.g. trucks, forklifts) or any equipment that comes into direct or
indirect contact with the delivered poultry should be thoroughly
cleaned and disinfected after use to prevent the following flock
becoming infected with salmonella.
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(I) Slaughter process

Boiling: During boiling there is a risk of the boiling water becoming
contaminated with salmonella. Withdrawal of feed 8 to 12 hours
prior to slaughter reduces the entry of pollutants into the boiling
vessel which in turn reduces the risk of cross-contamination. The
proper cleaning of the boiling vessel during a slaughter-free phase is
required.

Plucking: Plucking poses a constant risk of cross-contamination with
the skin of the slaughtered poultry. The plucker should be subject to
frequent interim cleaning as well as the regular inspection of the
plucking fingers.

Head Removers/Craw Driller: Salmonella contamination cannot be
ruled out in the event of damage to the craw. The removal of the
head should be performed without any damage. The head
remover/craw driller must receive professional maintenance.

Evisceration: During an evisceration, salmonella contamination can
be caused by bowel contents. Proper maintenance and adjustment
of the cloacae, belly skin cutter and cleaner should be performed in
a thorough and professional manner.

Harvesting Offal: During the process of removing offal, salmonella
contamination can be considerably reduced by cooling and washing
the offal. The cooling process must be monitored.

Internal/external washer: A malfunction of the internal/external
washer can pose a risk of salmonella contamination. It should be
seen to that the professional adjustment of the internal and
external washer is ensured.

Neck Skin Cutter: Neck lobes are very perishable. Contamination
with salmonella can be very high. In this respect, careful attention
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should be paid to the proper removal of the neck lobes through
proper maintenance and adjustment of the neck skin cutter.

Air Conditioning: Insufficient ventilation of the carcass can promote
the growth of salmonella. Regular maintenance and subsequent
inspection of the air conditioning in connection with chest
temperature measurements of the carcass are required.

Self-audit: The self-audit checklist must be checked on a regular
basis. Regular controls of implemented measures as well as the
inspection of self-made documentation.
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