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Background to BVI

. . TSWANA VACCINE INSTITUTE
eEstablished as a result of widespread ou%rea‘i(s o#

FMD SAT viruses in N/Botswana

eTechnical partnership with Merial sighed May 1978
(10 year renewal)

eObjective to research on viruses circulating in the
country to make appropriate vaccines to safeguard
beef trade

*100% Shareholding to GoB

*OIE RRL for Sub-Saharan Africa for FMD since 1985
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BVI Products Development

BOTSWANA VACCINE INSTITUTE

*Product discontinued
since global eradication
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Summary of FMD outbreaks in Botswana: 1963 - 2017

BOTSWANA VACCINE INSTITUTE
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Objectives of a vaccination program

BOTSWANA VACCINE INSTITUTE

B3

» Reduce the incidence of FMD during an outbreak
To avoid further spread
Reduce production losses

.0

» Progressively reduce the circulation of FMDV
To achieve freedom with/without vaccination

.0

% To maintain freedom from FMD
For countries/zones free with/without vaccination

®,
0.0

To regain freedom from FMD

To regain disease free status
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1. Vaccine / Field Strains

BOTSWANA VACCINE INSTITUTE
* ltis imperative that “Immunodominant strains” are

selected for vaccine production

— The probability of finding an immunodominant strain is quite low

— Regular submission of field materials to FMD reference laboratories is
therefore crucial

— The cost and duration of adapting a new isolate into a vaccine strain must
be taken into consideration

* Fortunately most vaccine strains older 20 years have retained
their value and are still able to protect against current circulating
field strains

— A combination of strains of the same serotype in the vaccine can increase
the antigenic spectrum
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SUMMARY OF RECENT FMD ISOLATES IN SOME
SADC MEMBER STATES (2014 — 2017)

BOTSWANA VACCINE INSTITUTE

virus serotype Number of observations per period RF! in percent
(%)
2014 2015 2016 — 2017

3 1 2 6 25.00
3 10 2 15 62.50
(i} 1 1 2 8.33
0 0 1 1 4.67

6 ; 6 )

IRelative frequency
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Phylogenetic Analysis

100 | A BOTA7/11

A BOT/19/11

A SAT2035 vaccine strain
A BOT/04/15

100 | A BOT/10/15
BOT/29/98 AF367124.1

SWA/4/89 KF112969.1

BOT 08/78 KF112929.1

BOT/3/77 KF112928 1

SAT2 isolate sat2-1rhod is026
KNP/19/89 AF367110.1

MAL/3/75 AF367099.1
KEN/5/99 AF367131.1

ZIM/8/89 KF112975.1
A SAT251 vaccine strain
ZIM/7/83 DQ009726.1

NIG/2/75 AF367139.1
GHA/08/91 DQ009732.1
100 [ SENIT/T9AF4T9412.1
L camsrroAFa79410.1

51

L sAuB00AF367135.1

KEN/3/57 AJ251473.1
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BOT/31/98 VP1 (1D) gene AF367125.1

MOZ/1/79 AF367137 1

VP1 (1D) gene AF367128.1
BOT/18/98 VP1 (1D) gene AF367123.1

ANG/4/74 AF4T9417 1

L — ERI/12/98 AF367126.1

RWA/1/00AF367134.1

ZAI/1/82 AF367100.1

BOTSWANA VACCINE INSTITUTE

m

Nucleotide sequencing can
provide an indication of how
closely related the field
isolate is to the vaccine
strains.
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Vaccine matching
Test used = 2dVNT

Relationship co-efficients (r-values) also provide an estimate of the likely cross-

protection between a Vaccine Strain and a field isolate BOTSWANA VACCINE INSTITUTE

Country Field virus isolate Vaccine virus strain rl- value

Botswana SAT1/BOT11/2015 SAT109 0.90

Botswana SAT2/B0OT15/2015 SAT251 0.49
SAT2035 0.57

Botswana SAT2/B0OT21/2015 SAT251 0.73

Namibia SAT2/NAMO09/2015 SAT251 0.55

Namibia SAT2/NAM20/2015 SAT251 0.48

Namibia SAT1/NAM42/2015 SAT105 0.36

Zimbabwe SAT2/21M17/2015 SAT251 0.82
SAT2035 0.52
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Pathway for Vaccine strain selection
BOTSWANA VACCINE INSTITUTE

Collection of World Identification
Field Samples R and Official
eference R
by Vet. Laborato Designation
Authorities Y of Isolate
Testing and Adaptation |
DNCCIABGHIGHIM Offcial Request
1. Production yield 1. Cross-serology with for Sample by
2. Replication rate vaccine strains by VINT Manufacturer
3. Stability andfor ELISA
4. Inactivation data ‘ 2. Replication rate in Q
5. Documentation production and test cells
3. Documentation
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2. Vaccine Potency

) . BOTSWANA VACCINE INSTITUTE
« “REGULAR” (>3 PDs,) Potency vaccines are recognized as ﬁt- or-

purpose when consistently used in endemic settings in view of
controlling clinical disease.
» Vaccine performance here is highly dependent on:
» Proper cold chain maintenance
« Proper vaccination techniques
» Adequate vaccination coverage
» Adequate vaccination intervals
* Routine/consistent vaccination program
=> Beware of primo-vaccinates in your population (booster
vaccinations)!!!

+ “HIGH” (>6 PDsy) Potency vaccines are particularly useful in
emergency situations as they can provide protection in cattle as
early as four (4) days post vaccination.

=> Beware of congregation of animals in the midst of an
outbreak!
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DIVA Vaccines

ere . . BOTSWANA VACCINE INSTITUTE
Transfer of the purification process for DIVA Vaccines

(Differentiation between Infected and Vaccinated Animals)

Infection (antigen) + - Host anlval = Btiadiise
non-structural proteins

P < -\ ?—- ~ 250
>" O } -u;ﬁﬁfﬁ; :?E‘::ﬂ add
<\ Npt 2 : e

Vaccine (antigen) — Host animal >—— Antibodies

v
<
&

b Qy '
Non-Structural Structural Proteins
Proteins
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Antigen Banks

*Emergency reserves of FMD concentrated active
ingredients.

¢ Antigen to be defrosted in case of outbreak

+-140° C storage in LN2

Quick response

Long shelf life

Gain of space
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3. Vaccination Protocol

As recommended by vaccine manufactures....
BOTSWANA VACCINE INSTITUTE

Primo Injection Booster
From Non-Vaccinated|From 14 days old: 2 vaccinations 3
Cattle [Dams to 4 weeks apart every 4h- 6
From Vaccinated at 2 months: 2 vaccinations 3 to 4 months
Dams weeks apart
* In reality...

=> |t is impractical to follow up calves (primo vaccinates) in extensive systems
=> Booster vaccination depend on vaccination coverage achieved!!
= Boosters must be guided by risk of contact with infectious host (buffalo)

RESOURCES!!! RESOURCES!!! RESOURCES!!!
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4. Post Vaccination Seromonitoring (PVM)

BOTSWANA VACCINE INSTITUTE
=> PVM is essential to monitor the efficiency of a vaccination program!!

Zero tooth titre levels > 2 Yrs Old Animals - titres levels
oo oo
80% 80%
70% 70%
60% 60%
50% 50%
40% . ‘ 40%
o NI b LD B L k= Ll LR L L L
SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3 SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3SAT 1SAT 2SAT 3
DAY O DAY 14 DAY 28 DAY 42 DAY 120 DAY O DAY 14 DAY 28 DAY 42 DAY 120
m>2log m>1.6log wW<1.6log m>2log m>1.6log m<1.6log
Primo Vaccinates pose a With routine & consistent
challenge in maintaining vaccination coverage, high titre
high levels of herd levels (Herd Immunity >80%)
immunity can be achieved!!!
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Conclusions

BOTSWANA VACCINE INSTITUTE

* Vaccination is one of the main tools in the management of FMD
it must be properly applied

Up to date information on circulating virus strains in any geographical
location must be known for selection of appropriate vaccine strains

The vaccine must be of desirable quality and composition
Susceptible animal species in the country or location
The design of the vaccination program

* Vaccination must be supported by other control measures
Animal herding
Animal identification
Movement protocols
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BOTSWANA VACCINE INSTITUTE

* Many factors can influence the effectiveness of vaccination
against FMD
Hence the need for a monitoring program

Planning and coordination between users and vaccine manufacturers is
essential

Need for bilateral and regional coordination in FMD outbreak control and
implementation of vaccination programs is crucial

* The cost of vaccine and vaccination accounts for 90% of the FMD
control program
Hence the need for proper planning and evaluation
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THANK YOU
FOR
YOUR ATTENTION
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