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Preparation

* Your acadewmic talk is the showease of
your work

* People are more likely to be exposed fo
your talk than to read your paper

* |t also showcases your professionalism

- your reputation will matter in the
future

* Think of it as the big-budget movie version
of your paper

- educate, enlighten and entfertain.



Creation

* Do not create your talk at the last minvte
* NEVER wmake it during the conference
- it'srude

- pay attention to other talks as you
would want others to pay attention to

yours

- you will also not know the timing or if
sowe constructions dont work.



Spacing
* Do not clutter your slides
- do not use fancy colours or backgrounds
- simpler is better

* If you have too much to say on a page,
make it two pages

* Keep points crisp and short

- 1o bullet should be more than three lines
* Pictures, pictures, pictures

- avoid “reading out” as much as possible.



Biological introduction

* Be sure to start with something accessible
* Spend time on the biology
- alot of time
* Explain the background and issues
- what is the disease?
- what intervention are you considering?
- what are the complications?

* A non-math expert should still understand
what problem you are trying to solve.



The Model

* |ntroduce the model with a flow diagram
* Explain everything visvally
* Then write down the equations

* All parameters should be explained on
every page

* State assumptions clearly

* The model is the major thing you are
creating

- it needs to be set up carefully.



Analysis

* Only write down the key results
* Generally, don't include the details

- unless you need thew elsewhere in the
talk

* Pictures whenever possible
* Use LaTeXiT to import equations
- beware of copy and paste signifiers.



Nuwerical simulations

* Your pictures tell the story
* You want a narrative
* Label everything clearly

* You can use the slide transition to convey
information

* Use colour
* Suwmwarise key results in words.



Sumwmary

* Be conecise

* |dentify what we have learned that we
didnt know

* List your limitations
* Don't infroduce new results
* No equations here, only words.



Conclusion

* One page only
- What did we study?
- Why?
- What did we learn?
- What are the recommendations?

* The audience will see many talks and
remember very little

* You only get o have a few takeaways
- make them count.



Final page

* |nclude a reference to your paper
* (Collaborators can be thanked verbally

* lnclude a link to your website with all your
publications as free pdfs

- you have the right fo host your work

- should be accessible to people in
developing countries

* The wmore easily people can find your work,
the more they're likely to read it

- and cite it.



Worked example

* RSV vaccination talk
* Built from the paper
* But focused on being a talk

* The talk is visvally rich and not
exhaustive

- if they wanted to read the paper, they
would

* Key points highlighted
(not every slide is included).



Respiratory Syncytial Virus (RSV)

The main cause of acute
lower gespiratory infections in
u ng Ch i Id ren Chlamydia pneumoniae 0%

ave Mycoplasma pneumoniae 9%

Adenovirus 7%

2 Haemophilus influenzae 6%

been infecte

About 0.5-2% of infants e 7
require hospitalisation
due to infept

Streptococcus pneumoniae 8%

|n 2005, Etiology of acute
. . respiratory infections in
episodes of in o ehidren

children under 5 wo



ptoms

* Mild symptonms: * Major symptoms:
— cough — difficulty
— runny nose breg >
— sore throat — bl

— bronchiolitis

— pneumonia.
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Burden of RSV

Highest number of observed cases occurs in
children aged six weeks to six months

— often a cause ortality in the elderly

RSV is a significant economic and
healthcare system burden.



\easonal patterns

In temp )
exhibit consistent seasonal patterns

Most infections occur during winter
months, whether wet or dry

Outbreaks typically last 2—5 months

In tropical climates, RSV is detected
throughout the year, with less
pronounced seasonal peaks

The onset of RSV is typically N
associated with the rainy season. \\5
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Prophylaxis

* |Immunoprophylaxis with the monoclonal
antibody Palivizumab has proven effective in
reducing the severity of symptoms

er, it cannot prevent the onset of

— $1416.48%or a 100mg vial

— generally only administered to
high-risk children.
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Vaccination

ch has focused on the
develo particle-based, subunit and
vectored vaccines

e Several such vaccines are
being evaluated in clinical trials

* Other vaccines are in
pre-clinical development

 Live attenuated vaccines are
also undergoing Phase | trials.




Model 1

existing RSV model for a single
ude vaccination

We first assume a fixed proportion of
individuals entering the model are “ 8
temporarily immune to infection

This reflects the situation where pregnant | Q_
women are vaccinated in their third trimester

Protective maternal antibodies are transferred
placentally to the unborn infant

This confers protection for the first few
months of life.
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The continuous model

R'=vI— R —~vyR+ wRy

| with vaccination is
l—ep)—uS—06)SU+1Iy)+vR+wV
= B(t)SU +Iv) — vl — pl +wly

V' =epu—puV — By()V({Isly) +wRy —wV

I, =By()VI+Iy) —v

v =vvly — uRy —yv Ry
with B(t)= Bo(1+B1cos(21Tt+))
and Bv(t)=(1-a)B(t)

(a may possibly be negative).

CUIV

S=suscept, ,lv=infected
R,Rv=recovered V/=vaccinated
u=background death e=efficacy
p=coverage w=waning
B,Bv=transmissibility
v,vv=recovery y,yv=Iloss of
immunity




Key assumptions

 We assume
— the leaving rate is unchanged across all classes
— no disease-specific death

— entry and leaving rates are scaled so
the population is constant
— transmissibility
oscillates seasonally.




Constant transmission

re is a DFE satisfying

_ 1 —
,Rv>=(( PITW (), _PH ,0,0>
0+ w 0+ w

ove that this equilibrium is stable if
N4+ biAdc =0

has roots with negative real part, where
bp =BS5S+t pu+v—pFpvV4+ry+ptw
S V—vy —p—w)—ByV(BS +w)
+)(BvV —vy —p—w) — By Vw.

S=susceptible I=infected R=recovered
V=vaccinated susceptible
lv=vaccinated infected Ry=vaccinated
recovered u=background death

e =efficacy p=coverage w=waning




Stability of eigenvalues

c1<0

roots roots

/L /)

* If b4>0, then c1 is a proxy for the eigenvalues
* |f b1<0, then the DFE is unstable and c¢1 is

not a threshold. br=vertex

cr1=intercept




Basic reproduction number

« Rearra constant term leads to

s ByV(n+v+w)
0
vy + w)
o |f C1= =0 and b1>0, th e have a bifurcation

e DFE is stable if
Ro<1 and unsta

(as desired)
 However, it possible that whefi ¢1=0, b1<0
* |n this case, Ro Is not a threshold, and the

- . . S=susceptible V=vaccinated
d ISease Ca n pe rSISt If RO< 1 . u:background death wzwaning
B,Bv=transmissibility
V,vv=recovery




Positive vertex

b p— V _ 2
1C1=O VV+,LL‘|'CU[6V (V VV)—|‘(VV—|-,LL—|—CU)}

Note that if v=vv (i.e., vaccination does not
affect recovery) then b1>0

However, we expect t
individuals will r

ccinated
r than

unvaccinat

ThUS VV>V V=v_alf:cinat?d bi=vertex
ci1=intercep

It follows that b1 could be negative.| .50 <"

Bv=transmissibility
v,vv=recovery




A possible turning point?

IS equivalent to vaccinated
overing instantaneously

* |n this case,

lim b; = lim brViv —vv) +w+ u+ry
vy —00 vy =00 W+ U+ Vy
— —va +00 >0
- By V(v —uvy)+ (w4 pu+vy)?
o n L/ — :
9 fv) W+ U+ vy

>0 and f()>0

* Does f e a local minimum? et o
w=waning

» If so, could it be negative? By=transmissibility

v, Vv=recovery




Potential form of f(vv)

*
Vv

« We can
minimum whenever it exists.

ove that the turning point is a local

f=vertex
V,vv=recovery




Regular vaccinations

fine the continuous model
ay not occur before birth

It may als
— eg In schools or daycare centres

We model a vaccine that
reduces the susceptible
population by a fixed
proportion r

This Is described by a &
series of non-autonomous |mpuIS|ve
differential equations.

e administered at regular times

r=coverage




The impulsive model

S'=p—pS—pBt)ST+1 t £t
I'=BM)SUI+1Iv)—vI — pl + & Lt
R =vl—pR—~vyR+wRy t £ty
Vie —pV = Bv()V(I +Iv) + Ry —wV t £ t
Iy = BvV(I +1v) —vvly — ply —wly t # ty
v =vvly — pRy —ywRy —why t £t
AS = —rS t =t
AV =rS§ t =ty

where r is the coverage
. . ] S=susceptible |,Iv=infected
and tk are the VaCC| nahon tl mes . R,Rv=recovered V=vaccinated

u=background death w=waning
B,Bv=transmissibility
v,vv=recovery y,yv=Iloss of
immunity




Susceptible individuals

Assuming transmission is constant, we can
ot solutions are bounded below by a

,LL (1 — 6_(’M+B)T)

T T ) (1 (= ne-weo)

u(l—r) (1 — e AT

ST =

(b+8) (1= (1 —r)etir)
* These correspond to the local maximum and
minimum values for the unvaccinated

susceptibles after a long time
] ] ' B S=susc?ptible /J_=bac_lfground
° Note N partlcular that 71_11)% Soo — (). death B=transmissibility

r=coverage r=period




Infected individuals

* Assuming infected vaccinated individuals
are negligible, we can prove that

, Bu (1 — e 0H00T)

U A (- A ne
fine a new quantity, the impulsive
number

Bu (1 _ 6—(u+5)7)

(v 4+ ) (p+B) (1 — (1 —r)e=WtAT)”

which has the condition that the disease will
be controlled if To<1.

I —vl —ul

T, 2

I=infected u=background death
B=transmissibility v=recovery
r=coverage t=period




Impulsive reproduction number

* From the condition To=1, we can define the

maximal period as
1 (L =r)(w+p)(u+ ) — Bu

$:M+Bln (v+p)(p+B) — Bu
* This is defined only if
r<r e

w) (e + 5)
 We can show t
increases, for r<r*

Isease can then be contfolled if 7 < 7

ingasr

* Forr>r*, To<1 and the disease | 5 . oo
B=transmissibility v=recovery

|S a|WayS COntrO”ed . r=coverage 1=period




ry of theoretical results

* High cov e can thus control the disease

* |f coverage is limited, then sufficiently
frequent vaccinations can also achieve
control |

* Note that the
impulsive
reproduction
number IS
conditional.




Impulsive model, no vaccine
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u=1/70, w=0.1, bpo=60, b1=0.16, ¢=0.15,
Bv=0.58, v=36, vv=1.2v, y=1.8, yv=0.8y,

r:O . u=background death w=waning
bo=average transmissibility
bi=seasonal amplitude p=phase
Bv=transmissibility v,vv=recovery
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Impulsive model, 10% vaccination
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Impulsive model, 25% vaccination

j . . I . x
S I R \ I_V R_V

u=1/70, w=0.1, bpo=60, b1=0.16, ¢=0.15,
Bv=0.58, v=36, vv=1.2v, y=1.8, yv=0.8y,

r=0.25.

u=background death w=waning
bo=average transmissibility
bi=seasonal amplitude p=phase
Bv=transmissibility v,vv=recovery
V,yv=loss of immunity, r=coverage




Population dynamics

ceptible
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e 10% vaccination

e Note the low-level oscillations in both

infected classes.




Extreme parameters, no vaccine
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u=1/70, w=0.1, =0.03, Bv=300, v=36, w=177,

y=1.8, yv=0.8y, r=0.

u=background death w=waning
bo=average transmissibility
bi=seasonal amplitude p=phase
Bv=transmissibility v,vv=recovery
V,yv=loss of immunity, r=coverage




Extreme parameters, 100% vaccination
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u=1/70, w=0.1, B=0.03, Bv=300, v=36, w=177,

y=1.8, yv=0.8y, r=1.

u=background death w=waning
bo=average transmissibility
bi=seasonal amplitude p=phase
Bv=transmissibility v,vv=recovery
V,yv=loss of immunity, r=coverage




Unexpected infection spikes

We used extreme vaccination parameters

Transmission due to vaccinated individuals
was extremely high

populatio
Note that this Is a backward bifurcation
Rather, it is a destabilisation of the DFE.



Summary

* We comnsidered two forms of vaccination:
— single administration before infection
* e.g., a maternal vaccine
— periodic vaccination

» Using impulsive differential equations, we
were able to formulate 4
conditions on the
period and strength of
vaccination to allow
for disease control.




» We &s0 defined a new quantity, the ¢
impulsive reproduction number To (\( o~ |

» This is a sufficient (but not );:\
necessary) condition that ek
ensures eradication if To<" B

* |n this case, the infected population is
contracting within each impulsive cycle

* The result is eventual eradication of the
infection.

To=impulsive reproduction number




Infection spikes

spikes occur when vaccine-
Ission is extremely high but
recovery iz-extremely fast

* They occur even when the transmission
function is not oscillating

* They are unlikely to occur in reallty
with the parameters we chose Z

* Nevertheless, we have shown
proof-of-concept that such
an outcome is possible.




Limitations

We assumed:

* The time to administer the vaccine was
significantly shorter than the time between
vaccinations

* A well-mixed population
* A single age cohort

* A population of fixed size
» Constant birth and death . 5
* Maternal vaccination in the first model.




Conclusions

* AvaccineXmat targets RSV infection has the
tial to significantly reduce the overall
nce of the disease

» Long=term, periodic vaccination can
theoretically, the dlsease but

coverage n or administration

sufficiently freque

e parameters have the potents
pected infection sp|

» Care be taken to unde ong-
term effects when introducing new vaccines.




y reference

« R.J. Smith?, A/B. Hogan, G.N. Mercer Unexpected
infection spikes in a model of Respiratory Syncytial Virus
vaccination (Vaccines, 2017, 5:12).

http.//mysite.science.uottawa.ca/rsmith43
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Sumwmary

* You should be telling a story
* |t should have a beginning, middle and end

* Make it appealling to an avdience who
will be both reading and listening

- needs to work on both levels

- they should not be the same

- try not to “read out” your slides
* Talks should have pizzazz.



Practice, practice, practice

* Practice every talk three times
- once for saying the words
- once for timing
- once for a polish

* The talk is the major way you will get
other people interested in your work

* |t needs to be deep, dramatic and digestible
* Do not go over time
- leave time for questions.



The take-home message

* |f you're junior, bring hard copies of your papers
to hand out fo interested parties

- people are more likely to read a hard copy at
a conference or on the train

* This is your moment in the sun
* Pont waste it through poor preparation

* The audience will take away 1-2 points from
your talk, no more

- wmake sure theyre the points you want them
to remewber.



Final page
* People will be looking at this page a lot
- far longer than any other in your talk

* Make sure they have something to look at.

mysite. science uottawa.ca/rsmith43/TalkGiving.pdf
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