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Why Cancer Staging Matters For Our Industry?

 Exclusions in cancer is based on TNM staging.
* Benefit design and pricing are based on TNM staging.
« When staging methodology changes, distribution of cancer stages

shall change which affects pricing assumption made based on
previous staging criteria.
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AJCC

American Joint Committee on Cancer

WValidating science. Improving patient care.

TNM Staging

First developed by the Union for International Cancer Control (UICC)
from 1943 — 19H2.

FIGO and AJCC developed own TNM categories later.

In 1987, the UICC and AJCC staging systems were unified into a
single TNM staging system.

AJCC / UICC Cancer Staging System is the current global standard.
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Refining the standards by which to provide the best possible
staging system is a never-ending process....

Edition Effective date Staging

15t 1978 -1983 (6 years)

3rd 1988 — 1992 (4 years) Anatomic TNM staging (AJCC/UICC systems were united)

Ath 1993 — 1997 (5 years) Anatomic TNM staging

5th 1998 — 2002 (5 years) Anatomic TNM staging

6th 2003 — 2009 (7 years) Non-anatomic factors were added

7t 2010-2017 (8 years) Anatomic stage and Prognostic groups

8th 2018 - TBC Prognostic staging groups

gth ? ?
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Purpose of Cancer Staging

 Provides the critical benchmark and standards for defining prognosis.
 Determining the best treatment approach for the disease.

 Understand the changes in population cancer incidence, the extent of
disease at initial presentation, and the overall impact of improvement
In cancer treatment.

 Define groups for inclusion into clinical trials and analysis of outcome
data in clinical studies.
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AJCC / UICC 8th Edition : The Bridge From a “Population-
Based"” to a “Personalized-Based” Approach

Cancer Stagejﬁ Comprehensive Cancer Profile

AJCC/UICC TNM Stage
(Basic Classification)

AJCC Prognostic Stage
Groups

o jsswall \\/e are here...
(Advanced Clinical Relevance)

AJCC “Precision™ +P ti + Risk Assement + Clinical Trial
g rognostic
- e(rAscg:'aal'lll(;:(; %2?9'5::1:3) TNM Factors Models Stratification
| | J )
T I

Population Survival Personalized Survival
Outcomes Outcomes
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Thyroid Cancer

I AJCC

American Joint Committee on Cancer

global cancer control

A MEMEBERSHIP ORGY ATION
FIGHTING CANCER TOGETHER

Validating science. Improving patient care.
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Cancer Definitions : Exclusions of Thyroid Cancer

China, 2021 Prognostic Stage 1

Singapore, 2019 All Types, TTINOMO

Thailand, 2018 All Types, TTINOMO

Malaysia, 2016 All Types, TINOMO

India, 2016 All Types, TINOMO

Canada, 2013 Papillary and Follicular Types only, TINOMO
Note :

- T1 means the size of thyroid tumour is less than 2 cm.
- NO means there is no lymph node involvement
- MO means there is no distant metastasis
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Differentiated Thyroid Cancer : From AJCC 7th to 8th Edition

8th edition

7th edition expected
Stage 7th edition description 10-year DSS 8th edition description 10-year DSS
Younger I <45 years old 97-100% <55 years old 98-100%
patients All patients without distant All patients without distant
metastases, regardless of metastases, regardless of
tumor size, lymph node tumor size, lymph node
status, or extrathyroidal status, or extrathyroidal
extension extension
IT <45 years old 95-99% <55 years old 85-95%
Distant metastases Distant metastases
Older I 245 years old 97-100% =55 years old 98-100%
patients <2cm tumor <4 cm tumor
hyroid hyroid
IT 245 years old 97-100% =55 years old 85-95%
2— cm tumor Tumors >4 cm, or tumors of
Confined to the thyroid any size with central or lateral
neck lymph nodes, or gross
extrathyroidal extension into
strap muscles
1 245 years old 88-95% 255 years old 60-70%
>4 cm tumor, or minimal Tumors of any size with gross
extrathyroidal extension, extrathyroidal extension into
or central neck lymph subcutaneous tissue, larynx,
node metastasis trachea, esophagus, recurrent
laryngeal nerve
v >45 years old 50-75% =55 years old <50%

Gross extrathyroidal extension,
or lateral neck lymph node
metastasis, or distant
metastasis

Tumors of any size, or lymph
node status with gross
extrathyroidal extension into
prevertebral fascia, encasing
major vessels, or distant
metastasis

DSS, disease-specific survival.

Updated American Joint Committee on Cancer/Tumour-Node-Metastasis Staging System for Differentiated and Anaplastic
Thyroid Cancer (Eight Edition): What Changed and Why? Thyroid, Volume 27, Number 6, 201 7.
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Staging Guide For Thyroid Cancer (AJCC 8th)

Age T N M Stage Expected
at diagnosis category category category 9 10-yr DSS
Differentiated thyroid cancer
<b5 years any T any N MO | 98-100%

any T any N M1 | 85-95%
2 55 years T1 NO/NX MO I 98-100%
T1 N1 MO ] 85-95%
T2 NO/NX MO | 98-100%
T2 N1 MO ] 85-95%
T3a/T3b any N MO ! 85-95%
T4a any N MO i 60—70%
T4b any N MO IVA <50%
any T any N M1 IVB <50%
Medullary thyroid cancer
any T1 NO MO |
T2 NO MO ]
T3 NO MO ]
T1-3 N1a MO ]
T4a any N MO IVA
T1-3 N1b MO IVA
T4b any N MO IVB
any T any N M1 IvC
Anaplastic thyroid cancer
any T1-T3a NO/NX MO IVA
T1-T3a N1 MO IVB
T3b any N MO VB
T4 any N MO IVB
any T any N M1 IvVvC
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Contributed by Andrey Bychkov, M.D., Ph.D.
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Age <bb : Any T and any N stage of
Differentiated Thyroid Cancer are
considered as Stage 1.

As per the Major Cancer Exclusion of
TTNOMO Thyroid Cancer, contractually
TTNOMO Anaplastic Thyroid Cancer

(Prognostic Stage IVA) would be excluded.
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Stage Migration Patterns : AJCC 7th to 8th Edition

A Retrospective Study from Thailand

Increased
Increased by 36%
1 ‘ by 34% '
T1: 95 (36.3%) 1 T1: 129 (49.2%)
Stage I: 173 (66%) Stage I: 232 (88.5%)
: T2:70 (26.7%) | TR )
Il: 12.6%
SRRl oot o T3: 77 (29.4%)
Stage I1l: 36 (13.7%) I .| Stage ll: 24 (9.2%) | 73: 38 (14.5%)
. Stage III: 2 (0.8%)
Stage IV: 20 (7.7% i : 6%) |
8 (7.7%) Stage IV: 4 (1.5%) T Yooy I a T4:6 (2.3%)
7th edition gth edition 7t edition 8th edition

Impacts of the American Joint Committee on Cancer (AJCC) 8™ edition tumour, node, metastasis (TNM) staging system on outcomes of differentiated thyroid cancer in Thai patients.
Heliyon. 2021 Mar; 7(3).e06624.
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Stage Migration Patterns : AJCC 7th to 8th Edition

A Retrospective Study from South Korea

T status AJCC 8th edition Total
1 2 3a 3b 4a 4b

AJCC 7th edition
1 1,701 0 0 0 0 0 1,701 (49.3)
9 _ 0 30 0 0 0 0 30 (1.3)
3 Tlincreased ;o 37 7 191 0 0 1,033 (46.2)
4a f from49.3% o 0 0 0 69 0 69 (3.1)
4b " {5 859% 0 0 0 0 0 1 1(0.0)

Total 1,899 (85.0) 67 (3.0) 7 (0.3) 191 (8.5) 69 (3.1) 1(0.0)

TNM stage AJCC 8th edition Total

| [ I IVA IVB

AJCC 7th edition
| 1,354 0 0 0 0 1,354 (60.6)
I Stage 1 3 2 0 0 0 5(0.2)
I proportion 452 179 0 0 0 631 (28.2)
IVA : 66 33 20 0 0 19 (5.3)
VB increased from o 0 1 0 1(0.0)
IVC 60.6% t0 89.3% o 1 0 0 1 2 (0.1)
Unknown (Nx) 19 3 0 0 0 122 (5.5)

Total 1,994 (89.3) 218 (9.8) 20 (0.9) 1(0.0) 1(0.0)

Values are presented as number (%).
AJCC = American Joint Committee on Cancer; TNM = tumor, node, and metastasis.

® SW'SS Re Staging of Differentiated Thyroid Cancer from a Single Institution: Comparison of the 7t and 8t Editions of AJCC/UICC Staging. J Endocr Surg. 2017 Jun; 17(2): 80-88
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Why Tumour Classification Matters For Our Industry? ‘

International Agency for Research on Cancer

), World Health
%7 Organization

* International Classification of Diseases for Oncology (ICD-0O) is used in
cancer registries for coding the site and the histology of neoplasms.

* The current 3 Edition (ICD-0-3) was developed by a working party
convened by IARC / WHO.

 |CD-0O-3 has undergone two revisions in 2013 and 2019, respectively.

* New medical evidence emerge over time could result in changes on
tumour terminology and behaviour code.
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Structure of the ICD-0O-3 Code

Topography (Tumour Origin) Histology (Microscopic

N . tissue structure)
e ~N ~ ~
6 1] 9 8 1faflo/ 5
\_/ \-/

Localisation Sub-localisation Morphology Behaviour
Behaviour Code |Term
/0 Benign neoplasms
/1 Neoplasms of uncertain and unknown behaviour
/2 In situ neoplasms
/3 Malignant neoplasms stated or presumed to be primary
/6 Malignant neoplasms stated or presumed to be secondary

O = Benign Tumour

1 = Borderline Malignant
2 = Carcinoma In Situ
3 = Primary Cancer

6 = Secondary Cancer
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Major Changes in ICD-0-3.2 Revision in 2020

From 0 to 2
Term Old code | New code
Squamous intraepithelial neoplasia, grade Il | 8077/0 /2

Cervical Intraepithelial Neoplasia,
Grade 2 (CIN 2) was reclassified from a
‘Benign Tumour’ /O to ‘Carcinoma In-Situ’ /2

The same was reflected earlier in 2018’s release of ICD-11...

ICD 10

m Carcinoma in situ of cervix uteri

Incl.: cervical intraepithelial neoplasia [CIN], grade III, with
or without mention of severe dysplasia
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ICD 11

2E66 Carcinoma in situ of cervix uteri
2E66.0 Cervical Intraepithelial neoplasia grade |l

2E66.1 Cervical Intraepithelial neoplasia grade |l
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Cervical Intraepithelial Neoplasia (CIN)

> Normal >> __ CIN1 ‘>> CN2 ),  CIN3

o e — - >

Ephitelial
basement
membrane

A Systematic Review of MicroRNA Involved in Cervical Cancer

Progression. Cells 2021, 10(3). 668. CarCinoma In—Situ /2 I nvas Ive
(High Grade Squamous Intraepithelial
lesion Cancer /3
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How many CIS Cervix increased?

Australia
Table A4.11: CIN Il and CIN Ill in women aged 20-69, 2010 to 2016
2010 2011 2012 2013 2014 2015 2016

HS03.2 CIN II
Number 4,338 4,157 4,236 4,293 3,951 3,856 3,666
% of histology tests (crude rate) 12.2 11.2 10.8 10.5 9.6 9.4 9.0
% of histology tests (AS rate) 10.1 9.6 9.5 9.3 8.7 8.6 8.5
% of squamous abnormalities 26.6 25.5 25.0 249 23.8 23.4 23.3
HS03.3 CIN 1l
Number 5,127 5,293 5,868 5,896 5,806 5,680 5,292
% of histology tests (crude rate) 14 .4 14.2 15.0 14.4 14.0 13.8 13.0
% of histology tests (AS rate) 12.4 12.4 13.2 12.8 12.7 12.6 121
% of squamous abnormalities 31.5 32.4 34.7 34.2 34.9 34.4 33.7

Australian Institute of Health and Welfare 2018. Cervical Screening in Australia 2018. Cat. no. CAN 111. Canberra: AIHW

: % Increased 85% 79% 72% 73% 68% 68% 69%
@ swissRe I (CIN 2 + CIN 3)
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China

How many CIS Cervix increased?

Population Area HPYV positive Normal CIN1 CIN 2 CIN 3+~
All population Rural
Crude prevalence (%) 4700 (18.0) 23647 (93.0) 918 (3.6) 414 (1.6) 452 (1.8)
Age-standardized (95%CI) 16.3 (16.0-16.6) 93.9 (93.7-94.1) 3.4 (3.2-3.5) 1.5(1.4-1.6) 1.2(1.2-1.3)
Urban
Crude prevalence (%) 535 (15.2) 3217 (96.6) 66 (2.0) 27 (0.8) 20 (0.6)
Age-standardized (95%CI) 16.0 (15.7-16.3)  96.6 (96.4-96.7) 2.1(2.0-2.2) 0.7 (0.7-0.8) 0.6 (0.5-0.7)
Total
Crude prevalence (%) 5235 (17.7) 26864 (93.4) 984 (3.4) 441 (1.5) 472 (1.6)
Age-standardized (95%CI) 16.8 (16.5-17.1)  94.5 (94.3-94.7) 3.1(2.9-3.2) 1.3(1.2-1.3) 1.2(1.1-1.2)

Prevalence of Human Papillomavirus and Cervical Intraepithelial Neoplasia in China: A pooled analysis of 17 Population-based studies. /nt J Cancer. 2012 Dec 15; 131(12).2929-2938.

@ Swiss Re

© Singapore Actuarial Society

1

% Increased
(CIN 2 + CIN 3)

92%
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Pituitary Adenoma
Benign Tumour arising from a

pea-sized gland at the base of -«
the brain

What changed?
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From Pituitary Adenoma/0 to PitNET/3

Pituitary Adenoma was renamed as Pituitary Neuroendocrine Tumour (PitNET), and....

ENDO3 WHO 2004 ENDO4 WHO 2017 CNS5 WHO 2021 ENDO5 WHO 2022
Nomenclature - Typical adenoma - Adenoma (Subtype) - Pituitary Adenoma / - Pituitary Neuroendocrine

- Atypical adenoma - Carcinoma Neuroendocrine Tumour Tumour (PitNET) (Subtype)

- Carcinoma (PitNET) (Subtype) - Metastatic PitNET (Subtype)
- Carcinoma

ICD-O code* 8272/0 Typical adenoma 8272/0 Adenoma 8272/3 Pituitary Adenoma / | 8272/3 PitNET

8272/1 Atypical adenoma 8272/3 Carcinoma Neuroendocrine Tumour 8272/3 Metastatic PitNET

8272/3 Carcinoma (PitNET)
8272/3 Carcinoma

The World Health Organization classifications of pituitary neuroendocrine tumours: a clinico-pathological appraisal. Endocr Relat Cancer. 2023 Jun 22;30(8):e230021.

\ J\ J
| |

As of 2023, all Pituitary Adenoma
(now PitNET) are considered as

Cancer...

Benign and Malignant categories are
present in the past for Pituitary Tumours...
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From Pituitary Adenoma/0 to PitNET/3

THEMATIC REVIEW

The World Health Organization classifications
of pituitary neuroendocrine tumours:
a clinico-pathological appraisal

No formal staging

information has therefore been adopted and preferred to adenoma. Pituitary and gradlng for
carcinoma has been replaced by metastatic PitNET. The ICD-O coding has been PitN ET, ye't
changed from benign to malignant in line with NETSs from other organs. Histological

neoplasia. The term Pituitary Neuroendocrine Tumour (PitNET) with subtype

typing and subtyping based on immunohistochemistry for lineage restricted pituitary
transcription factors is regarded as the cornerstone for an accurate classification. Such
approach does not fully reflect the complexity and dynamics of pituitary
tumorigenesis and the variability of transcription factors expression. ENDOS5 does not

Recent studies suggest the existence of clinically relevant molecular subgroups and
emphasize the need of a standardized, histo-molecular integrated approach to the
diagnosis of PitNETs to further our understanding of their biology and overcome the
@ Swiss Re unsolved issue of grading and/or staging system.
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What is the potential impact of PitNET development?
s s el

Benign behavior

8272/0: Pituitary adenoma, NOS 41,009 (87) SEER Database Study from

8140/0: Adenoma, NOS 3681 (8) 2004 —_ 201 6* for P|tU|tary

8271/0: Prolactinoma 1984 (4) .
Tumors removed surgically :

Others? 383 (1)

Borderline behavior

8272/1: Pituitary adenoma, borderline malignancy 13 (68) 9 9 . 74% were ! Be n i g n'

8140/1: Atypical adenoma 5(26) 0040/0 were ’Borderline’

827(?/1: Chromop.hobe adenoma, borderline 1(5) O - 2 2 0/0 were p M 3 I Ig na n_t,

Malignant behavior

8272/3: Pituitary carcinoma, NOS 88 (85)

8140/3: Adenocarcinoma, NOS 7(7) *Prior to the 2023 WHO Reclassification

8246/3: Neuroendocrine carcinoma, NOS 6(6)

8280/3: Acidophil carcinoma 3(3)

Incidence, demographics, and survival of patients with primary pituitary tumors: a SEER database study in 2004 - 2016. Sc/ Rep. 2021 Jul 26:11(1):15155.
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Key Takeaways

Cancer Staging and
Tumour Classification is
an ongoing

which often creates
pricing uncertainty
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Current staged-based
cancer definition and
payout need

with actual clinical
severity

Cancer propositions

remained to be popular
in Asia and

is key to bridge
protection gap
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Thank You

Kent Chong

Direct: +65 6232 3360
Email: Kent_Chong@swissre.com
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Legal Notice

©2023 Swiss Re. All rights reserved. You may use this presentation for private or internal purposes but note that any
copyright or other proprietary notices must not be removed. You are not permitted to create any modifications or
derivative works of this presentation, or to use it for commercial or other public purposes, without the prior written
permission of Swiss Re.

The information and opinions contained in the presentation are provided as at the date of the presentation and may
change. Although the information used was taken from reliable sources, Swiss Re does not accept any responsibility
for its accuracy or comprehensiveness or its updating. All liability for the accuracy and completeness of the
information or for any damage or loss resulting from its use is expressly excluded.

@ Swiss Re




