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Laboratory Diagnosis

e (Case history :

- Morbidity and mortality

- Clinical signs

- Gross lesions

- Rule out

Samples for diagnosis
Laboratory tests

- Antibody detection assays
- Agent detection assays
Histopathology

Clinical pathology

Which animals to sample ?

Animal showing clinical signs
- Blood :

* whole blood (heparin and EDTA)

* Blood for serum (acute and convalescent)
- Swambs (oral, nasal, rectal, lesions)
- Euthanize and collect tissues.
e Recovered/contact animals :
- Blood for serum
e Dead animals — fresh and formalin tissues

Samples
1. Swabs :
e Dacron (PCR) or cotton swab
e 2-3 ml broth (pH 7.0)
- Brain heart infusion (BHI)
- Tris buffered tryptose broth (TBTB)
2. Fresh tissues and swabs :
collect on ice packs or in glycerol-saline solution if shipped at ambient
temperature.
3. Formalin tissues :
e 1 part tissue : 9 parts 10% buffered-formalin
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Tissues from dead animals

1. Spleen

- Virus in clinically normal animals.
2. Liver
3. Brain
4. Lymph nodes
5. Placenta
6. Aborted fetus (liver, heart blood, brain ).
Fresh and Formal in tissues :

Antibody response to RVF
infection in sheep by ELISA

300 160 =
. 140 =
250 *—o »
** o 120 ——— ]
. o ¢
. 200 . w 100 o —dl
2 =
= 150 - . o 80 ®
= 2 60 *
100 .-
P 40 oe
50 20 =
0 _-“,__,_.,_.,_. Ty _...’Q.J D tee—— —————
1 4 6 8 10 12 14 28 49 65 i 4 6 8_10 1.2 14 42
Days post infection Days post infection

Paweska et al., 2003
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Antibody Response to
Vaccination (Smithbum live attenuated)

o 140
250 120
100 @l
200 = ™ L
- ]
b = 80 = |
= 150 - ®» ¢
zZ 9 60 *
— - L4
100
40 L
P 9. -
50 e, 20 -
0 #:‘Wf‘l‘!’"‘r‘l‘l‘:‘:‘l‘l‘" 0 '.."..-ﬁ!r-r—v—v—u—v—r-l—l-ﬁ—!—

1‘l6810121428 1 3 5§ 7 9 1113214

Days post vaccination Days post vaccination

Paweska et al., 2003

Antibody detection Assays for RVF Serum
1. ELISA
It is sensitive and rapid

1. IgM ELISA
o Infected animals : 4-42 dpi-4 times higher than vaccinated.
e Vaccinated animals 4-30 dpv.

2. IgMELISA
e Infected animals : 4 dpi-months.
e Vaccinated animals : 6 dpv-months.

3. Competitive ELISA
e Not species-specific
e Monoclonal-based test
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Antibody detection Assays Serum

1. Hemagglutination Inhibition
e Killed antigen
e Required fresh RBCs
e Virus + test serum add to RBCs
- Hemolysis — negative result
- No hemolysis — positive
2. Plaque reduction assay :
e Live virus and cell culture
e 3-4 days test
e Virus + test serum add to cell culture
- Normal cell - positive (nor free virus)
- Infected cell - negative serum (virus is free )
3. Virus neutralization
e Live virus and cell culture
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3 days test
e Virus + test serum-add to cells and incubate :
- Normal cells — positive
- Dead cells — negative
4. Immunofluorescent antibody assay :
e UV microscope
- Serum added to cells infected with virus
- Use FITC (fluorescent) antibody.
e Flourescent color in cells-positive.
e No fluorescent-negative

Agent detection tests
Virus Isolation :
e Suckling and weaned mice and hamster.
e Embryonated chicken eggs
e Cell culture : vero cells, BHK21, primary calf and lamb kidney or testis cells.

Virus isolation in cell culture :
- Showing CPE.

Agent detection tests (Cont'd)

1. Electron microscopy E.M.

e Liver or tissue culture preparation.
e Negative stain.
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2. Polymerase chain reaction (PCR)
e Detection of viral RNA in tissues or cell culture.
e Realtime PCR : in the developmental stage.
e Conventional PCR.
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e Conventional PCR
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Realtime PCR Method :
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Gross and Histopathology

1. New born lamb liver : congested areas and small, grayish foci of necrosis.

2. New born lamb liver : congested batches and hemorrhages in the parenchyma and
yellowish-brown discoloration of liver.

3. Adult sheep liver : mottled appearance of the liver as a result of sever necrosis and
hemorthage
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6. Adult sheep kidney : hemdrrhage necrosis and deposiﬁon of fibrin in glerulus

7. New born lamb liver : rod-shaped intranuclear inclusion bodies
in necrotic hepatocytes
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8. New born abomasums : numerous petechiae and ecchymoses in mucosa

bovine intestine : numerous hemorrhages in the serosa

-

9. Adult
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10. Adult she gall bld_er - hemorrhages in the wall
Histopathology

Extensive multifocal liver necrosis.

Intense eosinophilic cytoplasmic incusion bodies and oval eosinophilic
intranuclear inclusion bodies.

Nephrosis.

Clinical Pathology
Leucopenia
Increase of liver enzymes
Thrombocytopenia
Prolonged clotting times
Disseminated intravasacular coagulation.

Differential Diagnosis

Wesselsbron disease.

Ephemeral fever.

Brucellosis.

Vibriosis.

Trichomonsis.

Ovine enzootic abortion.

Nairobi sheep disease.

Heartwater.

Rinderpest and Peste des petits ruminants.
Bacterial septicemias.
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Vaccination of RVF

Dr. Sam Yingest

* Vaccine Characteristics :-
e The ideal vaccine must
- Induce antibody
- Provide life-long immunity
- Not cause abortion
- Be safe for humans
- Be marked ("DIVA")
* Types of Vaccine :
1. Smithburn
e Neuroadapted
e Highly protective
¢ Onset of immunity probably about one week
e Probably life-long immunity
e Colostral antibody
e Abortigenic
e Questionable safety in humans
e Significant viremia
e Not fully characterized
e Potential for reversion
e Variable sero conversion

e Onderstepoort Biololgical Products http://www.obpvaccines.co.za/

2. Killed Vaccines
o Entebbe strain (S Africa)
e 7ZH-501 (VSVRI, Cairo)
e Grown in Vero cells
¢ Formalinized or BEI inactivated
e 60-90% sero conversion
e Unmarked
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Slower onset of immunity (about 2 weeks, may be more)
Boost required at 6 months
More expensive to produce
3. MP-12
Multiple mutations on all three segments.
BL-2 virus
Near 100% sero conversion
Highly protective, probably life-long
Very low viremia
Rapid onset of immunity
Colostral antibody
Tolerated by neonates
Safe in humans
Safe in field studies (Senegal, Mauritania)
May be DIVA
Not in commercial production (USAMRIID)
May be abortigenic and teratogenic at higher doses (1°* trimester)

Potential for reversion.
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4. Clone 13 :

e Major deletion in S segment
e Very little chance of reversion
e Highly immunogenic
e Limited efficacy data.
e Untested in humans
e Not in production ( Institut Pasteur)

S. Subunit Vaccines
e Baculovirus GI/G2 (USAMRIID)
e Capripox vectored G1/G2 (ILRI)

Vaccine Comparisons :

TYPES OF | AB LIFELONG | SAFE IN SAFE MARKED
VACCINE PREGNANT | FOR
ANIMALS HUMANS

*Smith- Yes Yes No May be No
burn not
* Killed Yes No Yes Yes No

ZH-

501
* MP-12 | Yes Yes Maybe Yes Probably

not
* Clone Yes Yes Maybe Probably | Maybe
13
* Subunit | Probably | Probably Probably Probably | Maybe
Vaccines not

Vaccination Strategies

e Mass vaccination
Ring vaccination
Point vaccination
Spot vaccination

Killed Vaccine References

e Harrington DG, Lupton HW, Crabbs CL, Peters CJ, Reynolds HA,
Slone TW Jr. 1980 Evaluation of a formalin-inactivated Rift Valley
fever vaccine in sheep. Am. Vet Res. 41 (10): 1559-64.

e Barnard BHJ and Botha MJ. An inactivated Rift valley fever vaccine.
J. South Afr. Vet. Assoc 1997 ; 48 : 45-48.
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Early Warning System for Rift Valley fever in

Africa and the Middle East
Dr. Paul M. Rwambo, BVM, PhD

Overview :

The sporadic nature of epizootics of Rift Valley fever (RVF) and the
teratogenic effects occasionally induced by the highly protective modified live
virus Smithburn vaccine in sheep have been major constraints in the prevention
and control of RVF. The erratic epizootic cycles of RVF have in most cases
caught stakeholders in the veterinary, public health, and livestock production and
trade completely unawares and therefore not able tomitigate the huge socio-
economic and public health impacts of the zoonosis. Livestock producers have
been reluctant to continue vaccinating livestock during the long and variable
inter-epizootic periods when there is no discernible threat or risk of RVF. The
long inter-epizootic intervals result in a herd structure that js highly susceptible to
RVF. In most cases, the veterinary and public health departments have neither a
clear policy on prevention and control of RVF nor any effective emergency
preparedness to mitigate the risk of an epizootic. There is evidence that epizootics
of RVF are associated with climatic and ecologic changes that can be monitored
using meteorological remote sensing satellites. Atmospheric, hydrospheric and
ecologic anomalies associated with climatic extremes can be derived from remote
sensed data and predicted several months to weeks in advance of the epizootic
period. Remote sensed data could be used to develop an early warning system for
RVF for use in disease surveillance, prevention and control. An carly warning
system for RVF should be an information system that utilizes climatic,
environmental, ecologocal and epidemiological data to provide veterinary and
public health officials and the general public with as much advance notice as
possible (lead-time) about the likelihood of increased virus-vector activity in a
particular geographical location to allow decision-making for implementation of
well coordinated and feasible emergency preparedness action plans that mitigate
the impacts of an epizootic/epidemic of RVF. Development of an early warning
system relies on the availability of long-term time series epidemiological and
environmental data and a clear understanding of the dynamic interactions of
competent vectors and RVF virus. The important aspects of RVF are highlighted
in the context of early warning system and emergency preparedness.

Rift Valley Fever
Rift Valley fever (RVF) is an acute vector-borne viral zonooses that primarily
affects sheep, goats, cattle, camels and to a limited extent, humans. In the

ruminants, the severity of RVF varies between species, breed and age of the
animals that are infected. The infection is most severe in exotic and improved
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breeds of sheep and cattle where the level of viraemia is highest. During an
outbreak of RVF in susceptible sheep flocks, mortality in lambs below the age of
ten days may reach 100% within 2448 hours after infection, mortalities in
weaners can reach 40-60% and 15-30% in adults. The disease is not as severe in
cattle, goats and camels. The disease is very mild in indigenous breeds of
livestock and virus activity may only be noticed as seroconversion with no
clinical disease. In some areas, human disease may be the only indication that
there is some virus activity.

The causative virus is a member of the genus Phlebovirus, family
Bunyaviridae. As with all other family members, the RVFV has a negative-sense,
single-stranded, tripartite RNA genome. The virus is transmitted horizontally to
susceptible vertebrate hosts by various

hematophagous insects including species of the flood-water Aedes mosquitoes.
Since the 1930s when RVF was first recorded in Kenya epizootics of the disease
have continued to occur sporadically in different agro-ccological areas at irregular
intervals. In most of Africa, RVF is enzootic and virus circulation in vectors and
vertebrate hosts may go on unnoticed. Being a vector-borne disease, the spatial
and temporal cycles of RVF epizootics are closely linked to climatic and
ecological changes that increase the population and ecological range of competent
insect vectors. Studies conducted in Kenya have shown that the virus can persist
in dormant eggs of species of Aedes mosquitoes in shallow depressions that are
prone to flooding. When unusually high, persistent and widespread rainfall occurs
in the region, or when land use causes the surface water table to be elevated such
as in irrigated areas and dams, there is increased virus activity that results in
almost simultaneous outbreaks of RVF in widespread areas with serious socio-
cconomic consequences. The generation of epizootics / epidemics seems
generally to be associated with the simultaneous intensification of vector and
viral activity over large areas within which the virus is already present in some
sites, rather than lateral spread from cryptic endemic foci.
Epizootics / epidemics of RVF
In Africa, major epidemics occur at irregular intervals of 3-15 years or even
longer in the forest edge, highland or coastal zones with high rainfall and
humidity. In the semi-arid to arid areas, epidemic activity is much less frequent,
possibly only once in every 25-50 years. The frequency depends upon the
ecological characteristics of the country or parts of the country. The periodicity of
RVF epizootics may be greatly changed by atmospheric and hydrospheric
anomalies that are associated with above normal and persistent rainfall that
causes widespread flooding in eastern Africa. During RVF epidemics, extremely
high levels of virus amplification occur in the period when the vector populations
are at their greatest. Most susceptible animals become infected at such times.
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These periods of intense virus activity usually persist for 6-12 weeks. The degree
of morbidity and mortality experienced in livestock will depend upon whether the
population is made up predominantly of exotic and improved breeds or relatively
resistant indigenous animals. Quite high levels of virus activity can occur in Bos
indicus zebu-type cattle, for example, with no clinical manifestation whatsoever.
Likewise the number of human cases will depend upon the number of people
exposed and their level of contact with infected animals or mosquitoes.

Constraints in the prevention and control of RVF

The sporadic nature of RVF outbreaks has been a major challenge in the
prevention and control of the disease through vaccination or through vector
control. The live modified attenuated Smith bum vaccine induces life long
immunity in livestock. However, when administered to pregnant sheep within the
first trimester the vaccine virus causes abortion, fetal anomalies and neonatal
death in about 30% of exotic breeds and their crosses. In addition, there is always
the danger that the modified live virus can revert to virulence through antigenic
drift and reassortment with the wild type virus strains. These drawbacks of the
vaccine have hampered its regular and widespread use in the control of a socio
economically important disease.

During the interval between successive epizootics, virus activity is minimal to
negligible and both livestock owners and policy makers find it uneconomical to
routinely vaccinate livestock using a vaccine that is not entirely innocuous to
pregnant ruminants. The alternative vaccine, a chemically inactivated RVF
vaccine, while useful for countries where virus activity is not enzootic, is
expensive and certainly not economical due to its low efficacy thus requiring
revaccination every 3-6 months. Effective prevention and control of RVF is faced
with numerous decision uncertainties. The situation is worsened by the fact that
since the 1997-98 epizootic, RVF virus and the disease it causes has become trade
restrictive with potential to have serious socio-economic outcomes in Africa and
the Middle East.

The sporadic nature of RVF presents serious difficulties in making several
decisions including :

» when to intensify disease and virus surveillance,

» where to focus the expensive surveillance program — geographical areas at

risk,

» whether to vaccinate livestock (choice of vaccine),

» when to vaccinate animals at risk,

« when to proactively halt national and international trade in livestock from

high risk areas.



Justification for an early warning system for RVF

To improve decision-making in the prevention and control of RVF and to also
address the increasing SPS zoosanitary concemns of livestock importing countries
there is an urgent need to develop an early warning system for RVF to guide
improved disease control and international trade in livestock. Such an early
warning system would predict when specific climatic events and environmental
changes are more likely to be associated with increased mosquito vector
populations and RVF virus activity in specific geographical areas. The model
outputs will improve making of decisions that are aimed at improving the
prevention and control of RVF to mitigate its impact on human health, livestock
and livestock trade to secure the livelihoods of communities that depend on
livestock.

REMOTE SENSING
What is remote sensing?

Remote sensing is the science and art of acquiring information about the
Earth’s surface without actually being in contact with it. This is done by sensing
and recording (using electromagnetic sensors aboard satellites) electromagnetic
radiation (energy) that is reflected or emitted from targets on the Earth’s surface
and transmitting it to receivers where the data is processed, analysed and
interpreted for application.

Use of remote sensing in climate and environmental monitoring

Climate data for use in EWS can be obtained either directly using ground-based
measurements and by remote sensing. Though ground-based measurements at
standard synoptic weather stations provide accurate measurements of
meteorological conditions the data are limited in spatial coverage and may require
extrapolation to cover wider areas. The use of satellite remote sensing data
obviates the need for extrapolation as measurements are taken repeatedly for all
locations. Raw remote sensed data can be transformed to provide a number of
indices that constitute proxies for standard meteorological variables.

A variety of remote sensing data can be used to characterize and monitor
environmental factors that influence vector population dynamics and therefore
provide valuable input to regional surveillance and control programs. Selecting
the appropriate remote sensing data for a given study requires consideration of the
data's spatial, spectral, and temporal resolution. The potential user needs to
evaluate alternative products in terms of the objects, areas, or phenomena of
interest. In this regard, it is important to determine if the data are being acquired
(1) at an appropriate spatial scale, (2) in spectral regions that will allow features
of interest to be distinguished from their surroundings, and (3) at appropriate
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times of the year to achieve the goals of the study. Availability of historical data
for the geographical region of interest is an important consideration.

Forecasting risks of disease transmission :

Remote sensing is increasingly becoming an important tool in forecasting the
risks of transmission in malaria, RVF, and cholera. The normalized difference
vegetation index (NDVI) correlated significantly with malaria presentation, with
a lag period of 1 month. NDVI is a function of climatic factors that are similar to
those that affect malaria and RVF transmission. Ability to use remote sensing to
accurately detect parameters such as ground moisture that determine flooding
could provide local officials with sufficient warning to allow for implementation
of specific mosquito control measures before a disease (RVF) outbreak. Remote
sensing imagery (from high-resolution aerial photography to coarse resolution
satellite imagery) when combined with GIS spatial analyses techniques can play
an important role in existing vector surveillance and control programs at local and
regional scales.

Data from the Advanced Very High Resolution Radiometer (AVHRR) sensor
on board National Oceanic and Atmospheric Administration (NOAA) satellites
can be used to provide daily data at up to 1.1 Km spatial resolutions for land
surface temperature, as well as an assessment of the vegetation status (greenness)
through the normalized difference vegetation index (NDVI). Linthicum et al.(1)
used NOAA AVHRR data to infer ecological parameters associated with Rift
Valley Fever (RVF) in Kenya. Correlations between vegetation index values and
ecological parameters indicated the possibility of predicting RVF viral activity in
the mosquito vector. Pope et al (2) extended this work by using Landsat TM
(thematic mapper) to identify potential vector breeding sites known as dambos.
High-resolution (1.6-m) multipolarization L-, C-, and X-band data were evaluated
for discriminating between flooded and non-flooded breeding sites. The results of
their research suggest that L-band (24.0 ¢cm) data are best for making these
distinctions. With few exceptions, these studies focused on the ability to use
remote sensing to identify and map potential vector habitats based on vegetation,
water, and soil. However, not all vector habitats may, however, produce high
vector populations. Therefore, from the standpoint of developing operational
surveillance and control programs, it is necessary to go beyond habitat mapping
and make predictions of when and where vector production and disease
transmission risk will be greatest. The remote sensed data could be used as an
important input to predict both the spatial and temporal dynamics of vector
populations and disease transmission risk.

RVF epizootics are associated with several climatic and environmental
indicators that correlate with anomalies that can be derived from remote sensed
data. The anomalies include:
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- El nino southemn oscillation index (SOI).

- Sea surface temperatures (SST) in the Indian and Pacific Oceans.

- Normalized Difference Vegetation Index.

NDVI = Visible (Channel 2) Near infrared (Channel 1) / Channel 2 +
Channel 1 refractance.

In retrospective studies using RVF epidemiological data it was that using
SOI anomalies to hind cast RVF epizootics between 1982 and 1998 could only
identify 67% of the outbreaks indicating that other factors must be involved.
However, by using a combination of SOI, the equatorial pacific and Indian ocean
sea surface temperature (SSTs) and NDVI anomalies an overall prediction risk of
100% was obtained using the SST and NDVI anomalies. The remote sensed data
could be used to monitor the key variables that are closely associated with RVF
epizootics; rainfall, soil moisture, flooding and temperature. The ability to hind-
cast regional RVF virus activity in Kenya, based on pacific and Indian ocean SST
anomalies and NDVI 2 to 5 months suggests that there is potential for these
anomalies to forecast viral activity before disease outbreaks providing sufficient
lead-time to allow for vaccination of domestic animals and vector control to
minimise transmission to humans.

[1] Linthicum, KJ, Bailey, CL, Davies, FG, and Tucker, CJ, 1987. Detection of Rift Valley fever

viral activity in Kenya by satellite remote sensing imagery. Science 235: 1656-1659.

[2] Pope, KO, Sheffner, EJ, Linthicum, KJ, Bailey, CL, Logan, TM, Kasischke, ES, Bimey, K,
Njogu, AR, and Roberts, CR, 1992. Identification of Central Kenyan Rift Valley Fever

Virus Vector Habitats with Lands at TM and Evaluation of Their Flooding Status with
Airborne Imaging Radar. Remote Sensing of Environment, 40: 185-196.1

Early warning system for RVF

An early waming system for RVF should be an information system that
utilizes climatic, environmental and epidemiological data to provide veterinary
and public health officials and the general public with as much advance notice as
possible (lead-time) about the likelihood of increased virus-vector activity in a
particular geographical location to allow implementation of well coordinated and
feasible emergency preparedness action plans that mitigate the impacts of a
disease outbreak. To fulfil an effective risk reduction function an early warning
system should be understood as an information system that is designed to
facilitate decision making of the relevant national and local-level institutions and
to enable vulnerable individuals and social groups to take appropriate mitigative
actions. The vector biology of floodwater Aedes species, the evolutionally
association of RVF virus with the vector and its persistence in nature, and the
climatic factors that modify the vector ecological habitats, in the presence of
susceptible vertebrate hosts, are important considerations for an early warning
system for assessing re-emergence of RVF.

-63-



The goals of EWS include:

« Issuing of early warning to stakeholders — veterinary, public health, livestock
traders, communities at risk, disaster management organizations, international
relief agencies.

» Awareness raising

« Risk and vulnerability mapping and reduction.

e Creating and maintaining credibility in the EWS,

» Identifying the appropriate warning levels,

» Minimizing political interference,

e Maintaining transparency.

* Education

The public must be educated about what EWSs can and cannot provide. An

EWS is not a guarantee of safety but it a tool to allow you not to be caught
unaware. Educating the public and ‘its leaders on hazards and early warning
should be an on-going process and not a one-time event. The time to educate the
public and policy makers about an early warning system’s strengths and
weaknesses is between hazard episodes and not during them. The onset of a
hazard itself heightens the awareness and concern about preventive actions in the
future.

Early warning system lead-time

It has been suggested that epidemic forecasting is most useful to health
services when case numbers are predicted two to six months ahead, allowing
tactical decision-making. Limited studies have shown by using pacific and Indian
Ocean SSTs and NDVI all the outbreaks of RVF between 1982 and 1998 could
be predicted two to five months before the outbreaks. The value of using these
anomalies to forecast RVF using data that was not included in the study needs
further investigations. Forecast lead-times vary for different climate parameters,
from 1 to 4 months for rainfall in Africa to a year or so for the El nifio southern
oscillation (ENSO) event. Although seasonal forecasts of climate variables allow
relatively long potential lead times which are particularly useful for mobilizing
resource for control measures forecasting climate introduces an additional source
of uncertainty into the epidemic prediction. In addition, climate forecasts are not
available at high spatial resolutions therefore the epidemic warning will be at a
relatively coarse geographical scale. As shown in figure 1 the longer the lead-
time the lower the degree of certainty in predicting the disease outbreak.
Forecasts that are based on climate prediction allow the longest lead time but also
run the risk of creating false alarms.

An objective of early warning is to have it issued at a time when it will capture
attention and generate enough confidence to provide usable lead time to spark a
useful and appropriate reaction. Getting the timing of the warning “right” is
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mmportant for the credibility of the EWS because it will minimize the times that
warnings could be viewed as “false alarms. Wamings should be communicated in
a form and manner that reduces distortion of information and ensures that all the
stakeholders clearly understand the warning and know what to do when such
level of warning is communicated to them.

The amount of lead time required to respond to an early warning of RVF
virus activity may vary from one country to another depending on the disease
control policies of each country. Though policy makers would want 100%
confidence that a predicted event will occur it important to balance such request
with a realistic period of time that allows one to mobilize resources to mitigate
the impact. Countries that have a policy to vaccinate livestock when an early
waming 1s issued would require more time than those countries that neither
vaccinate nor control mosquito vector population habitats. A trade-off between a
high degree of confidence about the early waming event and the amount of lead
time required by various stakeholders has to be worked out in consultation with
key stakeholders to ensure support.

Prediction Surveillance - Monitoring

100%__‘ e B = =

7

CERTANTY

Sentinel animal populations

Lead-timme o epizootic in months to weelis

Figure 1: Level of certainty and lead time in early warning systems
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Early warning system and disease surveillance .

Disease surveillance is an important component of early wamning systems and
it can be defined as the systematic, carefully planned collection, collation,
analysis (for RVF this includes virus activity in vectors, vector population
dynamics, herd immunity, livestock density, human cases, disease in exotic and
exotic-crosses of livestock, abortion in camels, weather conditions and habitat
suitability) and interpreting of the health status of a given animal population with
the aim of early detection and timely dissemination of the health status
information to those involved in the planning (decision-making), implementing,
and/or evaluating disease prevention and control measures in order that timely
action may be taken.

Decision makers have to define very clearly, what incident will trigger what
action, and at what level. Data collection with no clear purpose is a waste of time
and resources. The only data that should be collected is data that will lead to
action. As it will not be possible to direct resources equally throughout the
country it is important to identify priority areas where RVF pose the greatest
potential for re-emerging. The roles and responsibilities of Prediction
Surveillance — Monitoring 100% Lead-time to epizootic in months to weeks
Environmental observations Sentinel animal populations Early cases of the
infection / disease Disease epizootic / epidemic Climatic forecasts certainty.

Stakeholders in the livestock sector and public health need to be defined such
that it is clear what action and under what circumstances the specified action shall
be taken. Surveillance systems should focus on monitoring of levels of virus
activity in sentinel animals and vectors, vector habitats and population dynamics,
human cases, weather, and other factors to detect or predict changes in the spatial
and temporal dynamics of virus transmission. A sound surveillance program
requires a thorough understanding of the biology, ecology and interactions of the
vertebrate and mosquito hosts. Biologic and ecologic factors influence the
temporal pattern and intensity of arborvirus cycles. Optimal environmental
conditions allow rapid increase of vectors and virus amplification in vertebrate
hosts. Since the impact of prevention or control measures on the course of a
potential epidemic is diminished by even the smallest of delays it is important
that a wellorganised surveillance program be in place well in advance of the virus
transmission season. Enzootic virus transmission may occur only at low intensity
among certain vertebrate host and mosquito species within specific habitats in
rural or suburban environments. Thus, transmission may remain undetected by
most surveillance systems. However, when lowhost immunity and an abundance
of vertebrate hosts and mosquitoes are synchronized with favorable weather
conditions, transmission may increase in intensity and expand in distribution,
producing an epizootic.

- 66 -



a) Sentinel surveillance for RVF

Sentinel animals are used to establish the presence of arborviruses and to
monitor temporal and spatial changes in virus activity in an area. The primary
advantage of using sentinels is that the time and place of exposure to the virus is
known. The use of sentinels also assures uniformity in selection of location,
habitat, number, breed, age, source of animals and sampling schedule. Sero
conversion and field infection rates are reliably determined when the foregoing
factors are controlled. The disadvantages of sentinel animals include the expense
of buying animals and maintaining them in the field. Initial surveys should done
toget information on the relative abundance of the most susceptible vertebrate
host (exoticbreeds of sheep and their crosses), their distribution in relation to
exposure of the animals to mosquito vectors and the potential of the animal to
reproduce and live long in the high risk areas, preferably where past viral activity
has been observed. The animals should be identified and proper records of their
movements kept. The number of animals should be sufficient for epidemiological
analyses (i.e., 30 or more animals) and should preferably be located in state
property to ensure that they live long for multiple longitudinal sampling for
serological assays. Characteristics that define good vertebrate hosts (sentinels) for
arbo virus surveillance include:

1. Susceptibility to the virus at rates that reflect virus activity in the
surveillance
area.

High titre and long duration of antibody response.

Locally abundant population.

Frequent exposure to vector species (this could overcome lack of mobility).
Attractive to and tolerant of vector feeding.

Relatively long-lived for multiple sampling of same animal.

Qhhwb

b) Mosquito surveillance.

Mosquito surveillance should have two basic activities, 1) identifying and
mapping larval habitats and 2) monitoring adult activity. Both activities provide
useful information in a proactive arbor virus surveillance system. Mapping and
monitoring of larval habitats gives early estimates of future adult densities and,
under some conditions, provides the information necessary to eliminate
mosquitoes at the source. Monitoring species, density, age structure, and virus
infection rates in adults provides critical early, predictive data for the surveillance
system. GIS systems can greatly speed and simplify the process of mapping larval
habitats, location of known virus foci, livestock and human populations at risk
and planning emergency response activities. The maintenance and transmission of
viruses that are vertically transmitted through the mosquito eggs does not depend
on the adult female survival rates.
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¢) Human case surveillance

In certain situations, the first indication that there is increased RVF virus
activity is noticed when human cases are observed at the local hospitals.
Surveillance of human illness if therefore an important element of an early
warning system for RVF. When a case of suspected human infection is reported
the individual’s site of exposure and the risk of additional human cases should be
assessed. The patient’s age, sex, place of residence, and economic activity should
be recorded. To determine sites of possible exposure and risk factors for illness
the following data need to be collected:

» Recent travel to areas with known viral activity in mosquito populations;

 Occupational exposure;

« Conditions that promote peri-domestic mosquito breeding;

« Conditions that increase contact with mosquito vectors.

d) Natural disasters and RVF

Natural disasters such as floods can create a potential for epidemics of vector-
borne diseases. To rapidly and accurately evaluate the risk of vector-borne
disease historical data should be available for comparison with the current data to
show how the disaster is related to any increase in vector or virus activity. The
types of information that are needed to estimate the risk of an epidemic include
the following:

» Mosquito population indices (Are vector species present? How do light trap

indices compare with previous years and with this year prior to the current

disaster?),

« Virus infection rates in mosquitoes (What is the minimum infection rate

(MIR) this year? How does it compare with MIRs in epidemic years? Is

virus activity localised or widespread?);

« Evidence of increased virus transmission in vertebrate amplifying hosts

(What temporal and spatial patterns are seen and how do they compare with

the norm for this locality?);

« Rainfall and temperature data (Is there any evidence to show an association

between past outbreaks/epidemics and specific weather patterns?)

« Time of year (Is it relatively early in the virus transmission season for this

locality?);

« Risk to the human population (Is the virus activity near populated areas? Is

vector movement between areas of virus activity and populated areas?).

Geographical information system (GIS)

Disease surveillance and outbreak data should be recorded in GIS to allow
better analysis of disease spread over time and also to allow an assessment of how
other factors relate to disease occurrence. A geographical information system

-68 -



(GIS) is an information system that is designed to work with data referenced by
spatial or geographic coordinates. In other words, GIS is both a database system
with specific capabilities for spatially-referenced data, as well a set of operations
for working with the data. GIS is an essential tool for managing epidemiological
information. GIS is a tool used by individuals and organizations seeking
innovative ways to solve problems and increase the quality of decision making.
Using disease data within a GIS means that every observation of the disease must
be georeferenced (longitudes and latitudes). Various software packages have been
developed (Arclnfo, ArcView) for data entry, processing, analysis and
visualization of spatial data. Georeferencing of surveillance and monitoring data
can be greatly eased by the use of GPS. Though expensive, every effort to use
GIS in the management of disease surveillance and control should be undertaken.
For purposes of the RVF model development GIS helps to illustrate the spatial
relationship between historical RVF viral activities, poorly drained soils, stream
network, elevation and agroecological zones. The strength of these relationships
with viral activity makes it possible to select the most critical indicators for
temporal analysis of such relations.

Users of the RVF early warning system

Being a viral disease that affects livestock and humans there many
stakeholders in veterinary, public health and international livestock trade that
would make use of a disease prediction model. The potential users of the early
warning system include:

1. State veterinary authorty

2. Public health authority

3. Livestock owners

4. Livestock traders

5. Disaster management authorities

6. At risk communities

7. International donors and relief agencies

8. Local authorities.

Each of the potential users would need to make a range of decisions aimed at
improved preparedness and management of RVF disease events. Each
stakeholder is bound to put in place a set of interventions that are dependent on
their specific mandates.

Use of the RVF early warning system

For the early waming system for RVF to contribute to improved risk reduction
it is important that other key requirements of a comprehensive disease prevention
and control are put in place. An early warning system can only contribute to
improved decision making if other important factors are considered at the same
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time. Surveillance is key to an effective early warning system and sufficient
resources and technical capacity must be availed to the surveillance and
emergency response teams. In addition, the disease control policy for RVF and
the import animal health requirements must be communicated to all the
stakeholders. The critical considerations for effective use of EWS are
summarized in Figure 2.

Role EWS in animal health

In the field of animal health, models may be used for 1) contingency (including
resources) planning for future epizootics, and 2) for targeting surveillance — a
specific type of model which attempts to quantify the risk of disease arising in
different circumstances (risk model) can be used to indicate where it is most
crucial to target surveillance efforts. In contingency planning, it is important to
consider the merits of different disease control strategies (such as vaccination,
movement control, vector control or no intervention at all). The analysis should
look at the resources, logistics and economic consequences of the different
disease control strategies. In addition, one should also consider the factors that
influence the appropriateness of different disease control strategies. Is there any
relationship between the characteristics of disease spread, as indicated for
example by such things as the spatial spread and other factors such as livestock
density, species, herd structure and immunity. Can “triggers” (should be
parameters easily measurable in real epidemics) be identified which would lead to
the choice of one strategy over another? Can the disease control measures be
effectively targeted? The contingency planning should develop a priori decision
rules (or triggers) that lead to application of the disease control measures. There
should also be linkages between the model outputs and decision-making options
at multiple levels (community, national and international).
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Figure 2: Critical issues in the use of early warning system for RVF.

Response options to an early warning include the following:

» Strategic vaccination of trade animals (5 month lead time)

1. What is the national policy on the prevention and control of RVF?
should livestock be vaccinated (if so, which species and age groups),
with which vaccine type, when and for how long?

2. When is the next disease event likely to occur, and with what certainty
to allow actions to be taken?

3. Where has RVF virus activity persistently occurred in the past, or
which areas do land use changes increase mosquito habitats?

4. What effective and practical arborviral surveillance system should be
implemented?

5. What level of emergency preparedness is in place?

6. What action plans are in place for communities and other at risk
groups in the event of a forecasted RVF virus activity?

7. Do health service providers and communities know how to identify
persons and livestock infected with RVF virus?

8. How much lead-time do we need to effectively and efficiently respond
to a potential RVF epizootic?

 Restrict movements from high risk areas until the animals have been vaccinated

and held for three weeks to immunity to develop,

e Vector control in habitats with mosquito larvae using larvicides (if
environmental policy supports this action)

« Institute the strategic spraying of biodegradable insecticides in domestic and
peri-domestic areas,

 Impregnated mosquito nets for human protection.

 Temporarily restrict trade from affected areas (OIE guidelines)

Risk analysis for RVF

This provides information on just how serious a threat RVF is for a country in
comparison with other transboundary animal diseases, where and how RVF might
be present, and what its potential consequences are. Risk analysis should indicate
just how much effort needs to be put into contingency planning and it should also
provide the rationale for the disease control strategies selected.

Risk analyses need to be updated regularly to take account of changing
circumstances, both within and outside the country. Risk analysis comprises four
components: risk identification, risk assessment, risk management and risk
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communication. In the first component, the risks of an event occurring or of
taking a particular course of action are identified and described. The likelihood of
these risks occurring is then estimated. If risks do occur, their potential
consequences are evaluated and used to modify the risk assessment. For example,
if an exotic disease has a high risk of entry to a country, but only a low risk of
establishment there or trivial potential socio-economic consequences, it will only
get a low overall score on a risk assessment. Conversely, a low risk of
introduction but significant consequences of the disease will be rated more
highly. Risks can be assessed in a quantified, semi quantified or qualitative way.
It is inherently very difficult to quantify (or actually put probability numbers to)
risks in many biological systems because of the lack of historical precedents and
serious gaps in available biological data. Risks should be quantified as far as is
practicable. If this cannot be done, qualitative risk assessments are recommended
for exotic diseases. Risks can be des¢ribed as extreme, high, medium and low, or
qualified by a simple scoring system. This will help to establish a prior ranking
for identified risks, which will provide a solid platform for contingency planning.

It should be remembered that risks do not remain static. They will change with
factors such as climate change; evolution and spread of epidemic livestock
diseases internationally; emergence of new diseases; and changing international
trading patterns in the country. Risk analysis should therefore not be regarded as a
one-off activity but be repeated and updated regularly. Risk analysis for RVF
should be considered on a regional basis and not purely at the national level. The
determinants of factors conducive to RVF epizootic activity are, for example, the
characteristics of the inter tropical convergence zone (ITCZ) in Africa, the
Southern Oscillation index and remote sensing satellite data (RSSD) such as cold
cloud density (CCD), the normalized differentiated vegetation index (NDVI),
western Indian Ocean and Pacific ocean sea surface temperature (SST)
anomalies, El nino southern oscillication index (SOI) anomaly and basin excess
rainfall monitoring systems (BERMS). These are regional and continental
climatic factors that affect large areas of Africa.

Risk assessment of RVF

Risk assessment consists in identifying the risks, assessing the likelihood of
their occurrence and modifying them by an evaluation of their potential
consequences. The international status and evolution of outbreaks of RVF (and
other important TADs) as well as the latest scientific findings should be
constantly monitored. Analysis of this information should be a routine function of
the Epidemiological Unit of the National.

Veterinary Service. Apart from the scientific literature, the most valuable
source of information is the International Office of Epizootics (OIE), for example
through its weekly disease reports, the annual OIE World Animal Health and the

-72-



OIE Handi STATUS database. Disease intelligence is also available from FAO,
particularly in the EMPRES Transboundary Animal Diseases Bulletin, which is
published quarterly (and 1is also available on the Internet at
http://www.fao.org/empres). The Program for Monitoring Emerging Diseases
(ProMED), an Internet server and mailing service, currently provides a useful
forum for rapid dissemination of official and unofficial information on animal,
plant and human disease occurrences around the world. Information may also be
obtained from designated OIE and FAO experts and reference laboratories and
from regional animal health groups.

Having identified and listed the exotic disease threats, the next step is to assess
the seriousness of the threat of entry of each disease to the country and the routes
and mechanisms by which the disease may enter. Relevant questions to be
answered for RVF include the following:

» What is the current geographic distribution and incidence of RVF?

* Is distribution fairly static or has there been any history of spread to new

countries, regions or continents?

* How close is the disease? What is the status of neighbouring countries, not
only regarding the known presence of RVF, but also regarding confidence in
their veterinary services to be able to detect and control outbreaks of the
disease?

* If RVF is present in neighbouring countries, where are the nearest outbreaks
to shared borders?

* Is the RVF virus already present in the country? If so, where?

* What animals are likely to be the target for RVF in the country? Are they of
susceptible or non-susceptible genotypes?

* Are potential mosquito vector species for RVF present in the country?

* What are the mosquito vector species that might be involved in the enzootic
and epizootic cycles of RVF? What is known of their distribution, ecology
and population biology?

» What is the history of past RVF outbreaks?

* How often do weather and environmental conditions conducive to RVF virus
activity occur in different areas in the country? How well can these be
predicted?

* Have there been any changes in surface water patterns in the country, such
as the building of irrigation schemes, dams, river barrages and lakes?

» If the RVF virus is still exotic, are the import quarantine procedures adequate
to keep it out of the country?

* Is the virus likely to become established if it enters the country?

* Are the epidemiological and environmental conditions that might be
conducive to RVF monitored on a longitudinal basis?
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* Are baseline data available on the level of cryptic RVF virus activity in
different ecological zones of the country?

* Are longitudinal data available on the biology of potential RVF vector
mosquitoes in the country?

* Are good baseline data available on RSSD such as NDVI, CCD and BERMS in
the known or suspected potential RVF epizootic areas?

* Can these data be correlated with historical RVF epizootic activity in the
region?

The next step is to evaluate how serious the socio-economic and public health
consequences might be if the disease occurs. There are a number of questions to
be answered:

* How large are the susceptible livestock populations in the country? Are they
in areas ecologically favourable for the generation of huge populations of
RVF mosquito vectors?

* How important are these livestock industries for the national economy and to
meet the nutritional and other needs of the community?

* Will many people be in danger of contracting the disease?

* What effect will the presence of the disease have on the export trade in
livestock?

To what extent could eventual losses be avoided?

* Will it be difficult to recognize the disease quickly in different parts of the
country?

* How difficult will it be to mount an effective disease control programme in
different parts of the country? How costly will these programmes be?

* Will it be possible to eradicate RVF from the country?

By addressing these questions and issues it will be possible to build up a risk
profile for RVF and judge the magnitude of the risk presented by the disease in
qualitative, if not quantitative, terms. It will also be possible to get an idea of how
RVF ranks in relation to other high-priority risk diseases, and decide what
resources need to be devoted to preparedness for RVF in comparison with other
diseases. Possible pressure points for entry and/or occurrence of the disease can
be ascertained, showing where preventive and disease surveillance activities need
to be strengthened, and establishing whether the veterinary services and
contingency planning are adequate to deal with the risk. It is clear that many risk
factors will vary over time, which is one of the many reasons why this manual
needs to be periodically reviewed.

The value of risk assessment

The type of risk assessment described will help to:
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« determine where RVF ranks in the priority list of serious disease threats for
the country and what level of resources should be devoted to preparing for it
in comparison with other diseases;

« determine how and where quarantine protocols and procedures need to be
strengthened;

« determine how laboratory diagnostic capabilities need to be strengthened;

» plan training courses for veterinary staff together with farmer awareness and
publicity campaigns;

* build up an RVF risk profile for different areas of the country;

« determine how and where active disease surveillance needs to be strengthened;

« plan disease response strategies;

plan how to minimize livestock export trade losses.

The risk assessment component is best carried out by the Epidemiological Unit
in the National Veterinary Service as part of the national early warning system for
TADs and other emergency diseases. Risk management and risk communication
are tasks for everyone, but should be coordinated by the chief veterinary officer
(CVO).

Risk management.

This is the process of identifying, documenting and implementing measures to
reduce risks and their consequences (biological, economic and social). Risks can
never be completely eliminated. The aim is to adopt procedures to reduce the
level of risk to an acceptable level.

Risk communication.

Risk communication involves the communication of information and opinions
on risk from the experts in risk assessment to all stakeholders who are likely to be
affected by the biological, economic and social consequences of the risks. Wide
stakeholder consultations should be undertaken to improve decision-making and
ensure good risk management.

Early warning and contingency planning

Early warning is the rapid detection of the introduction of, or the sudden
increase in, any disease of livestock, which has the potential of developing to
epidemic proportions and/or causing serious socio-economic consequences or
public health concerns. It embraces all initiatives and is mainly based on:

» Effective passive and active disease surveillance,

« Efficient emergency disease reporting,

- Functional emergency disease information system,

 Adequate technical capacity to deal with the disease situation,

« High public awareness about the disease and its consequences.
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These initiatives lead to improved awareness and knowledge of the distribution
and behaviour of the disease outbreaks (and of infection) and allow forecasting
the source and evolution of the disease outbreaks and the monitoring of the
effectiveness of disease control campaigns (FAO) There is scientific evidence
that RVF virus activity at epizootic levels is likely to occur after the heavy cycles
of rainfall that lead to flooding of grasslands and river floodplains. This is
correlated in those parts of Africa where it has been investigated. Currently
available remote sensing satellite information systems allow much improved
predictive capability by measuring southern ocean temperature oscillations. Early
warning is now a realistic possibility for RVF epizootics and monitoring will be a
fundamental component of the plan.

Though the value of early detection and early reaction can not be over
emphasised there is need to recognise that in some disease situations, such as
happens with Rift Valley fever,

The epizootics of the disease occur rapidly and simultaneously in wide
geographical areas or regions. By the time early cases of the disease are evident it
almost too late to avert an epizootic. In this case therefore there is a need to
develop an early wamning system that allows sufficient lead-time for early
response rather than early reaction. The early warning system (EWS) should
encompass not only the forecasting of periods when there is increased potential
for virus activity in specific geographical locations but also a proactive
surveillance of virus activity in vectors and sentinel animals.

Reference: Manual on the preparedness of national animal discase emergency
preparedness plans. William A. Geering, Peter L. Roeder and Timothy U. Obi.
FAQO, Rome.

PREVENTION STRATEGIES

In the enzootic areas of Africa, RVF virus activity occurs in a cryptic manner
at a low level most years. No clinical disease would be identifiable at such times,
but low-level sero conversion rates may be detected in the susceptible species and
random isolates may be made from mosquitoes. Better baseline data are required
for many countries in Africa to understand where and at what level this activity
occurs. Research in eastern and southern Africa has shown that clinical disease
only occurs in certain ecological zones. In countries beyond the enzootic areas of
Africa and the Arabian Peninsula, prevention strategies should describe the
measures to be taken in order to minimize the risk of introduction and
establishment of RVF in the country or in RVF-free areas of the country, taking
into account the assessed risks of introduction and the available strategies for
reducing these risks by the control of transboundary livestock movements and
management of the importation of animal products.

-76 -



Control and elimination of outbreaks in newly-infected countries

Activities undertaken should attempt to contain the virus at the site of
introduction (by movement controls) and then eliminate it (destruction of infected
and potentially infected livestock). It is very important that the timing and
sequence of operations give the greatest chance of eliminating the virus before it
becomes widespread in an insect vector or animal populations, including wildlife.
Quarantine and movement controls

Immediately on suspicion of the disease, an infected area should be designated
extending at least 10 km from known infected animals. The area at risk is also
determined with respect to geographical features, prevailing winds, the presence
of possible vectors and the density of prospective hosts. Movements in and out of
the area are prohibited. After introduction of RVF to a new area, effective
quarantine and movement controls are essential to reduce spread, even ifthe virus
has become established in an insect vector population. Initially stringent, these
controls can be relaxed a little in favour of zonal restrictions, centred on the
infected area, once the extent of infection has been assessed.

Slaughter of clinical cases and contacts

The slaughter of all animals on the premises is likely to be used only on an
index farm or herd when it is believed that the virus has not been widely
disseminated. The availability of compensation will largely determine its
feasibility. Clinical cases should be slaughtered. First (by shooting preferably),
followed by animals in direct contact and then the remaining susceptible animals.
It is not necessary to slaughter healthy animals outside the affected herd. Care
must be taken not to generate aerosols and expose animals and people to
infection. Disposal by burial is preferable.

Surveillance and tracing

Infected humans can play an important role in the transmission of RVF and it
will be necessary to trace both animal and human movements. Close
collaboration between human and medical staff is called for to trace both the
source of infection and possible secondary cases. Surveillance involves clinical
examination of livestock at risk and serological monitoring of a statistically
significant sample at short intervals to determine if virus transmission is
occurring. Vector studies may also be needed. Vector and serological surveillance
will need to be continued for at least one year to start to demonstrate freedom
from infection. The actual or potential role of wild ruminants must be assessed

early.
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Vaccination

All ruminants in herds within the infected area should be vaccinated
immediately with an inactivated RVF vaccine and revaccinated after 2 to 4
weeks. The use of live attenuated vaccines should only be considered if RVF
spreads outside the initial area affected.

Vector control

A realistic assessment of the feasibility of vector control must be made at the
earliest possible time in discussion with locust and other plant pest control
personnel. Aerial or ground ultra low volume application of insecticides or
thermal fogs or mists generated on the ground could be considered. Treatment of
livestock with a systemic insecticide (e.g. an avermectin) or a topical insecticide
(e.g. a synthetic pyrethroid) over a wide area could assist in reducing the
populations of potential vectors. Biological control systems using Bacillus
thurmgiensis or hormones suppressing larval development are more acceptable
alternatives.

Public awareness

Public awareness programmes are essential to keep the public fully and
accurately informed, not only to reduce concern but also to assist in recognition
of disease cases. An informed press statement should be released immediately the
disease diagnosis is confirmed. This component addresses the issues of control of
RVF epizootics in enzootic/epizootic areas of Africa and the Arabian Peninsula.
It includes the strategies and programmes that need to be implemented first to
contain an RVF epidemic outside known epizootic areas and then progressively
to control and eradicate it through zoning, quarantine, livestock movement
controls and targeted vaccination campaigns - in a way that minimizes the socio-
economic consequences. It also describes how eradication of the disease is to be
verified.

ORGANIZATIONAL ARRANGEMENTS FOR RVF EMERGENCIES

The administrative structures of national veterinary services, which have
evolved mainly to deal with routine animal health programmes, are not
necessarily appropriate for emergency disease control. This component describes
the organizational arrangements to be put in place when there is an RVF
emergency so that all necessary resources are efficiently exploited to respond to
the emergency. These arrangements will vary according to the infrastructure,
capability of the veterinary services and bureaucratic arrangements of the country
concerned.
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SUPPORT PLANS
Support plans underpin the technical plans. They include financial and

resource plans and legislation. They are of vital importance and are a key to the
success or failure of an eradication campaign.

ACTION PLANS

These are the mechanisms whereby the various phases of the plan are
implemented, from the initial investigation phase to the final stand-down phase.

APPENDIXES

A list of names and contact addresses including telephone numbers, fax and e-
mail addresses of the following could be placed as appendixes to the contingency
plan:

 RVF regional and world reference laboratories

« international organizations offering possible assistance

Also included may be information on:

- national animal health laws

« anything specifically relevant to an individual country

It should be emphasized yet again that the following chapters only provide the
framework for countries to develop their own RVF contingency plans, taking
their particular circumstances into account. The strategies of different countries
for countering RVF will vary considerably according to their veterinary and other
infrastructure capacity, the stage of development of their livestock industries, and
their potential for export of livestock and livestock products.
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Rift Valley Fever (RVF)
RVF in the Terrestrial Animal Health
Code requirements for a safe trade
in animals and Animal Product

Dr. Ghazi Yehia



(Art 2.2.14.6) for ruminants :

When importing from RVF infection free countries or zones, Veterinary
Administrations should require:

The presentation of an international veterinary certificate attesting that the
animals:

- were kept in a RVF free country or zone since birth or for at least 3odays
prior to shipment, and

« if the animals were exported from a free zone, either:

1. did not transit through an infected zone during transportation to the
place of shipment; or

2. were protected from mosquito attack at all times when transiting
through an infected zone for meat and meat products.

(Art 2.2.14.7) For meat and meat products :

When importing from RVF infection free countries or zones, Veterinary
Administrations should require:

For meat and meat products of domestic and wild ruminants the presentation
of an international veterinary certificate attesting that the products are derived
from animals which remained in the RVF infection free country/free zone since
birth or for the last 30 days.

(Art 2.2.14.8) For ruminants :

When importing from RVF infected countries/zones without disease,
Veterinary Administrations should require: the presentation of an international
veterinary certificate attesting that the animals:

» showed no evidence of RFV on the day of shipment;

» were kept in a RVF infected country/zone free of disease since birth or for the
last 6months providing that climatic changes predisposing to out breaks of
RVF have not occurred during this time; OR

» were vaccinated against RVF at least 21days prior to shipment with modified
live virus vaccine; OR

« were held in a mosquito-proof quarantine station for at least 3odays prior to
shipment during which the animals showed no clinical signs of RVF and were
protected from mosquitoes between quarantine and the place of shipment and
at the place of shipment; AND

« did not transit through an infected zone with disease during transportation of
the place of shipment .

(Art 2.2.14.9) For meat and meat products :

When importing from RVF infected countries or zones without disease,
Veterinary Administrations should require:
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