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And it was so typically brilliant of you to have invited an epidemiologist.”




An extract from some NZ advertising which
= ve paraphrased




Definitions 1

 Epidemiology
=study of disease patterns among populations in time and space.
= tool for the assessment of risk.

One view of the value of epidemiology




Definitions 2

 What is meant by risk?




Definitions 2

 What is meant by risk?

— Risk is the probability or chance that an event will occur within a specified
time.




Definitions 3

e What is a risk factor?




Risk factors HIGHBLOOD
Definitions 3 cont’ d D
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What is a risk factors: EATING

— On the basis of epidemiological evidence, an exposure
that is statistically associated with an outcome. Eg
having pale skin is a risk factor for melanoma.

— A risk factor does not necessarily CAUSE the outcome
of interest. Eg having a history of NMSC is a non-causal
r|sk factor for melanoma.
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Measures of risk

e Absolute risk — this is the measure that is most
useful in clinical practice.

— the probability that an outcome will occur in a
_ speC|f|ed time. UsuaIIy expressed as % or proportion




Measures of risk cont’ d

« HOWEVER, the most commonly seen measure of risk in the clinical
literature — the relative risk- can be very misleading.

e Relative risk —is a comparative measure. It compares the
probability of an outcome in one group of patients with another
specified group of patients.

%NOT predlct the probablllty of the disease occurring. It tells you
t the chance that your patient will develop disease.

----- studying causes of disease.
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Measures of risk cont’ d

 Other measures you will see-

* Lifetime risk (cumulative incidence) —
definition, it is measured from birth to age 74 yrs.
Assumgs that melanoma incidence not changing
~ over a lifetime. Very limited clinical use.

< (,‘t"}’ o= 2 l .
etime cur incid of melanoma in men 4.3% and




Measures of risk cont’ d

*Average risk — This term is bandied around a lot in clinical literature, but what does
it mean? The risk for an ‘average’ person? The overall risk of melanoma? The
median absolute risk?

— In 2009, the overall chance of developing invasive melanoma in New Zealand
in one year was approximately 2212/4,000,000 (the crude incidence rate) or

_opﬁg‘a_'oro 05%.

re is not helpful as risk varies enormously by age and

( % for 10yr old girls to 0.33% in 80 yr old men.



Melanoma in New Zealanders in 2009

- 4th highest cancer registration rate overall.
- 2212 new people registered with melanoma (including 21 Maori and

8 Pacﬁ}me&ples)




Age-specific incidence rate of melanoma in New Zealand by sex, for 2009.
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-Study for Cancér SOCIe : 37% of peop 55 yes
much lower risk of skin cancer than younger people.
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Age-standardised incidence rate of melanoma in New Zealand for the total
population, 1996-20009.
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Age-specific incidence rate of melanoma for the total female population,
1996/7 to 2006/8.*
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Age-standardised™ incidence rate of melanoma by depth category.

thin <=1mm, 20% @

-
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intermediate >1-2mm, 34% 1t

thick >2-4mm, 38% 1t
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Age-standardised incidence rate per 100000 - thin melanomas

very thick >4mm, 40% 1t
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Age-standardised (WHO) mortality rate of melanoma in New Zealand, 1996-20009.

14.5% 1

Age-standardised mortality rate per 100,000, total population

Year of death

e=(mmmale esJmfemale

19



So what now?

|deally want to prevent melanomas or diagnose them while still thin.

- Targeting prevention, early diagnosis, and
surveillance to people at higher risk
(greater chance of developing melanoma) is the
/a’bp?nach b'e\ng taken internationally to achieve

alisation follows the direction that




How to define ‘high risk’?
What is ‘high’™ ?
e Could be defined as top 10% of absolute risk.

e Or over a threshold of risk, say >1% probability of
developing melanoma in 5 years.

t mean that the ‘high risk group’ are at
han ve 1ge (whatever this is) or median

",“




e |fitis said that people with red hair have a higher
risk of melanoma, what does this mean?




e |fitis said that people with red hair have a higher
risk of melanoma, what does this mean?

— It does NOT mean that people with red hair have
higher than ‘average’ risk.

- 2s NOT megn that all people with red hair are at

s gﬁ-! *ﬂf ,*Q ﬂ of risk) of developing melanoma.
: 4"




Measuring individual risk

Targetting prevention and early detection allows more intensive participation in
prevention and early detection activities by people identified at high risk.

Therefore we need a measure of absolute risk for an individual to determine who i1s at

‘ ors a are associated with the chance of getting melanoma, a
’ eded as the computation can "t be done in your head.




So who has the highest 5-yr risk of developing melanoma?

Patient A, 60 yr old man, lives in the Southern region, fair skin, history of NMSC, 5 big moles,
outdoor occupation<age 18yrs.

Patient B, 80 yr old woman, lives in the Midland region, olive skin, no large moles.

Patient C, 40 yr old woman, lives in the Midland region, fair skin, 4 large moles, family also
has large moles, history of NMSC.

ves i/n the Central region, red hair, history of NMSC, 1 big mole.

\11\
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Patient A, 60 yr old man, lives in the Southern region, fair skin, history of NMSC, 5 big moles,
outdoor occupation<age 18yrs.

Patient B, 80 yr old woman, lives in the Midland region, olive skin, no large moles.

Patient C, 40 yr old woman, lives in the Midland region, fair skin, 4 large moles, family also
has large moles, history of NMSC.

Patient D, 20 yr old ‘man, lives ifn the Central region, red hair, history of NMSC, 1 big mole.
: P




- What is the problem with this NZ advertising
hICh " ve paraphrased’7
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Absolute risk of melanoma in 5 years, as %

age in years
no risk factors olive skin, no large moles
1RF hx of NMSC
1RF fair skin

2 RF fair skin, 2 large moles
2 RF hx NMSC, 3+ large moles
2 RF fair skin, 3+ large moles

medium skin, 2 large
moles, fam hx dysplastic
moles

fair skin, 1 large mole, hx
NMSC

fair skin, 3+ moles, fam
hx dysplastc moles

fair skin, 3+ large moles,
family hx dysplastic
naevi, personal history
NMSC 1.47 4.55

high risk >=1% medium risk

in5yrs >0.5-1%in 5 L.
2



Melanoma risk predictor model

* The melanoma risk predictor model allows you to
estimate the absolute risk for individual patients
based on their risk factors for melanoma.







Age-standardised incidence rate of melanoma in New Zealand for Maori,
1996/7-2008/9.*

Age-standardised incidence rate per 100,000 - Maori

2000/01 02/03

Year of diagnosis

esfpmemen esfilss\women

e T —WF,.?.

* Data from publications of the NZ Cancer Registry, recalculated to the Segi standard.




Age-specific incidence rate of melanoma for the total male population, 1996/7
to 2006/8.*
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Comparison of age-standardised mortality rates for melanoma in New Zealand and Australian
women, 1968/72-2003/7.

Age-standardised mortality rate per 100,000 female population

1983- 1988-
Period of death (5-year groups)

=@=—=NZ women == Aust women
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Age-specific incidence rate per 100,000
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Risk factors for developing the first melanoma and
associated RR.

From International data.

Ethnicity non-Maori vs Maori 9

>100 moles vs 0-15 moles 6.8

>5 atypical moles vs no atypical moles 6.5




Population attributable risk (PAR%) vs RR.

From univariate analysis of international data.

>100 common moles 43 6.8

>5 dysplastic moles 35 6.5
History of NMSC 31 2

Fair skin 25 1.7

« Sunburn with blisters 1.6

1 - | Family history

~ Immune suppression 0.5 2



Advantages of risk predictor models for estimation of
absolute risk.

* (Can assess multiple risk factors.

* Not just a (relative) risk factor list — no use for identifying people at
high I'lSk Doesn’t tell us what their risk is.

_N_ t;rgﬁmcted, to predlctmg disease development — used for

redlctmg/evaluatmg outcome of therapy.

)
K-

¢ gies to reduce disease risk or encourage




Melanoma case-control study, 1992-1994.

Cases-histological diagnosis of in-situ or invasive melanoma, on
eroll.

Controls- random selection from eroll, no melanoma, frequency
matched on age and region.

Aged 20-79 years.
R S}ﬁg‘gbd to Whlte skmned people of European descent.




Divergent pathway hypothesis.

More recent evidence -melanomas occurring on sun-exposed or non
sun-exposed body sites arise from different causal pathways.

Predicts that melanomas developing in people with few naevi, i.e.
with a low propensity for melanocyte proliferation, will arise on
chronic;;ljy‘_éun-eqused sites.
// X \."-1' . .

Tkjgse melanomas ter%“d to be LM, and occur in older people with a

P2 ) v ( 7 — ) ¢_,‘, Q " .

- of sun damage to skin and NMSC.
P et N A " . “-"- ~ - g N : :
But people with many naevi will tend to develop melanomas on sites

" .

ntermitten In-exposed sites —



Absolute risk of melanoma in 5 years, as %

age in years
no risk factors olive skin, no large moles
1RF hx of NMSC
1 RF fair skin

2 RF fair skin, 2 large moles
2 RF hx NMSC, 3+ large moles
2 RF fair skin, 3+ large moles

medium skin, 2 large
moles, fam hx dysplastic
moles

fair skin, 1 large mole, hx
NMSC

fair skin, 3+ moles, fam
hx dysplastc moles

fair skin, 3+ large moles,
family hx dysplastic
naevi, personal history
NMSC . 4.55

medium risk
high risk=top =next 15% of

10% of risk risk LS
7k
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Thickness and subtype by ethnic group, 1996-2010
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SSM nodular ALM
Subtype of melanoma

‘ @non-Maori non-Pl BMaori &PI ‘

MM NOS

-2mm -4mm >4mm autopsy or
Thickness of melanoma dx from

% registrations by melanoma thickness
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