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TOPIC I:

Introduction of 
Cancer Registry Database

Overview of Cancer Registry 
System in Taiwan

• Training course
• Certified cancer
registrars

Taiwan 
Society 

of 
Cancer 
Registry

Central Cancer Registry
(Short Form Database)

Central Cancer Registry
(Long Form Database)

National Taiwan University
(NTU)

Health Promotion Administration,
Ministry of Health and Welfare

• Policy Making
• Data Monitoring, 
• Audit Quality
• Accreditation

• Data Collection
• Data Management
• Analysis
• Academic use
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Taiwan Cancer Registry: 
Phase I (1979-2001)

• Hospitals ( 50 beds) report in situ and invasive newly incident 
cancer cases within 1 year after their diagnosis
– No recurrent cancer included
– For example: Hospitals report 2015 diagnosed cancer cases in 2016 

• 20 items “short form” are reported
– Items required case demography, diagnostic age and  methods, site 

and morphology, summary of treatment and death

• MOHW contracts out TCR to operate since 1983
– 1983-1987- Taipei Veterans General Hospital 
– 1989-1995- run by MOHW 
– 1996- National Taiwan University (1st Chien-Jen Chen, 2nd Mei-Shu Lai)

• The quality of TCR has a speed breakthrough since 1996
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Taiwan Cancer Registry: 
Phase II (2002-now)

• Cancer Control Act was promulgated in 2003 which requests 
MOHW to promote the cancer care quality, and hospitals to 
report cancer data to MOHW 

• To know the treatment patterns, we extended reported items from 
20 to 65 in 2002 and further to 95 in 2007 and to 114 in 2011, 
which is called “long form” and modified from US FORDS
– Applied to 6 leading cancers (cervix, breast, colon-rectum, oral-pharynx, 

liver, lung) beginning in 2002
– Has extended to 10 leading cancers in both genders (esophagus, 

stomach, prostate, bladder, nasopharynx, corpus, ovary, lymphoma and 
leukemia) since 2009

– Items added TNM staging, detail treatment information, recurrent data
– 80+ hospitals submit long form information for 16 major cancers now 

which covered  90%+ of those cancer patients
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Taiwan Cancer Registry: 
Phase II (2002-now)

• Cancer registrar accreditation has begun since 2004 

• Cancer site-specific factors (SSF) and risk factors were 
included in 2011
– Major Risk factors including smoking, betel nut chewing, alcohol 

consumption, BMI data
– SSF like estrogen receptor and progesterone receptor in breast cancer 
– Information is used to develop the predictive/prognostic factors that is 

important for risk population and individualized medicine

• Annual report would be completed at the end of the year
‒ For example: 2014 annual report will be finished in 2016. (2-year lag)
‒ Available database: 1979-2013 (2013 data will be released this year)
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Cancer Registry Annual Report
http://www.hpa.gov.tw/BHPNet/Web/Index/index.aspx
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Summary of Central Cancer Registry Database
Year of 

Diagnosis 1979-2001 2002-2003 2004-2006 2007-2010 2011-2015

Long Form 
Database

PHASE I PHASE II - Pilot PHEASE II - Stable PHASE II - Extended

− 65 items 95 items 114 items (SSF)

−

REQUIRED: Cervix

OPTIONAL:
Oral, colon & 
rectum, liver, lung, 
breast

REQUIRED:
Oral, colon & 
rectum, liver, 
lung, breast, 
cervix 
(total 6 major 
sites)

REQUIRED: (2007 – 6 sites) 
Oral, colon & rectum, liver, lung, breast, cervix

ADD: (2008 – 10 sites)
Esophagus, stomach, bladder, prostate

ADD: (2009 – 15 sites)
Salivary gland, nasopharynx, corpus, ovary, 
lymphoma & leukemia
ADD: Larynx (2013 – 16 sites)

− AJCC staging 6th edition (2002-2009) AJCC staging 7th edition

− 15-17 hospitals 27- 33 hospitals 42-76 hospitals 78-88 hospitals

Short Form 
Database

20 items 20 items 33 items 42 items

All sites All sites (except for 6 major cancers 
from long-form reporting hospitals)

All sites (except for 16 major cancers from 
long-form reporting hospitals)

100-230 
hospitals All except for LF hospitals All except for LF hospitals
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CJ Chiang et al., Jpn J Clin Oncol 2015;45:291-6.



TOPIC II:

Quality Control of 
Cancer Registry Database

Reporting cancer cases electronically, 
data correction, trace-back cases 
confirmed

Registry Hospitals with 
over 50 beds

Correct data

Data Check & Corrigendum

Data Input & Consolidation

Data Linkage from 
profiles of 
Death Certificates, 
Catastrophic Illnesses, 
and Cancer 
Screening Program

Potential 
cancer 
cases

Trace potential cancer cases 
back to registry hospitals

Data Integration
National

Cancer Registry 
Center

Return questionable 
data to reconfirm

Data Collection and Management Procedure of TCR in NTU
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Cancer Control Act:
Milestone for TCR Quality

• Cancer Control Act requires hospitals to follow MOHW rules on 
CR and there is penalty of 300-1600 US dollars for not report

• MOHW’s rules for CR require 
– Dr. lead and report before 1 year after diagnosis
– Manpower: 1 registrar/1000 cases
– Perform self-audit and 10% (Class1 2 ) reviewed by cancer committee
– Should be used in care quality improvement

• MOHW has performed cancer care quality accreditation program 
since 2008
– Hospital must pass it before apply to be a Medical Center
– Cancer registry is a necessary crucial item for it
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Consolidate the Quality of 
Cancer Registries

• Taiwan Society of Cancer Registry (TSCR) was set up in 2006
– Cancer Registrar Professional Certification 
– Experienced registrars are trained as tutors to provide consultation, 

training and carry out data audit

• Implement periodically medical chart review to ensure data 
accuracy since 2010

• Monitor the accuracy and completeness of cancer registration 
data from hospitals reporting

• Audit Data Quality Indices for TCR

• Quality of cancer registry was required in accreditation for 
comprehensive cancer care quality by NHRI
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Relationship with other cancer-
related organizations

Data Reporting 
and Checking

Accreditation of 
Comprehensive 
Cancer Center

MOHW HPA

Hospital
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Reminder and Trace-back Procedure 
for Cancer Reporting

Breast 
database

Cervix
database

CRC
database

Oral
database

2014 cancer screening database

2014 

Catastrophic 

Illnesses database

2014 death 

certificate 

database

1979-2014

TCR database

Reminder lists

Deadline 2015/12/31

Trace-back lists

2016/03 18



Data Quality Indices for 
Taiwan Cancer Registry Subsequent

to “Cancer Control Act” Enacted

Note:   1. Death Certificate Only (DCO) percentage
2. Mortality : Incidence ratio (only included invasive cancer cases)
3. Microscopically Verified (MV) percentage
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Criterion 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Completeness,% 92.8 95.5 94.3 96.7 97.6 97.8 97.6 97.6 97.0 97.6

DCO % 2.9 2.6 2.3 1.7 1.4 1.3 1.2 1.1 0.9 0.8

M/I % 54.8 54.4 55.6 51.8 50.2 50.7 47.4 44.7 44.4 45.9

MV % 87.4 87.1 88.0 88.1 88.8 89.5 90.1 90.5 91.0 91.3

Timeliness, months 24 24 23 17 17 17 17 17 17 17

The Quality of Data is awarded with Gold Standard from NAACCR

CJ Chiang et al., Jpn J Clin Oncol 2015;45:291-6.

US, NPCR (42 states)
DCO: 1.8%
M/I: 43%
MV: 93%

South Korea
DCO: 3.0%
M/I: 49%
MV: 82%

Australia, NSW
DCO: 1.5%
M/I: 43%
MV: 90%

UK, England
DCO: 2.8%
M/I: 59%
MV: 83%

Taiwan
DCO: 0.8%
M/I: 46%
MV: 91%

NOTE: Data from IARC website
20



TOPIC III:

Information in Long-Form 
Cancer Registry Database

Manual for Cancer Registration
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• 1979-2001: ICD-O-FT (ICD 9)
• 2002-now:  ICD-O-3 (ICD 10)



Long Form Database
Difference between 65, 95 and 114 items:

65 items 95 items 114 items

Cancer Site 6 major cancers 6 � 10 � 15 major cancers 15 major cancers 

Cancer Staging AJCC 6th (2002-2006) AJCC 6th (2007-09)
AJCC 7th (2010)

AJCC 7th (2011-2016)

Other Staging FIGO, MAC, Okuda, 
CLIP, Ann Arbor

FIGO (2007 REQUIRED)
BCLC (2010 REQUIRED)
MAC, Okuda, CLIP, 
Ann Arbor

FIGO (REQUIRED)
BCLC (REQUIRED)
MAC, DSS, Rai

First Course of 
Treatment

Only given at 
reporting hosp:
Surgery
RadiationTx
ChemoTx
HormoneTx

Both given at reporting and 
other hosp:
Surgery, CT, HT, ImmunoTx

Same with 95 itmes
Add: Target therapy

Only given at reporting hosp:
RT, Transplant/Endocrine, 
Palliative Care

Special Recruit ER, PR for breast - Site-Specific Factors
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NOTE: The 8 edition of the Cancer Staging Manual, which is expected to be published in late 2016 for patients diagnosed with 
cancer after January 2017.

Variable Definition
• Class of Case
• Cancer site & Histology (ICD-O-3 T-code & M-code) 
• Grade / Differentiation
• Laterality
• Diagnostic confirmation
• AJCC staging 

– TNM, tumor size, regional lymph node examined/positive
• First course of treatment

– Date of the initial treatment for each therapy
– Refused reasons of each therapy

• Recurrence status (re-report 3-year & 5-year follow up data)
– Date of first recurrence
– Type of first recurrence (local / regional / distant)
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Cancer Site & Histology
ICD-O-FT ICD-O-3 Term
162.0 C33.9 Trachea, NOS
162.2 C34.0 Main bronchus
162.3 C34.1 Upper lobe, lung
162.4 C34.2 Middle lobe, lung (right lung only)
162.5 C34.3 Lower lobe, lung
162.8 C34.8 Overlapping lesion of lung
162.9 C34.9 Lung, NOS

Morphology Term

80703
80702

Squamous cell carcinoma, NOS
Squamous cell carcinoma in situ, NOS

81403 Adenocarcinoma, NOS

80123 Large cell carcinoma
80463 Non-small cell carcinoma 
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Comparison of 
AJCC 6th vs. 

7th Edition 
in Lung Cancer
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First Course of Treatment
• The first course of treatment was given within 4 months of the first 

diagnosis of cancer and included all methods of treatment recorded 
in the treatment plan and administered to the patient
before disease progression or recurrence

• Treatment types:

28



29

30



Newly Items from 2011 
Diagnosed Year

• Target Therapy (YES/NO)

• Five Important Risk factors: 
height, weight, smoking, drinking, betel quid chewing

• Cancer Site Specific Factors (SSF)
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Cancer Site Specific Factors (SSF)
Site Number Example
Head & Neck 8 I-III, IV-V, VI-VII lymph nodes

Esophagus 4 PET-CT examination, MIE

Stomach 3 CEA, HP infection

Liver 8 AFP, fibrosis score, Child Pugh, HBV/HCV status

Lung 6 EGFR gene mutation

Colon  / Rectum 8 CEA, CRM, perineural invasion

Breast 9 ER, PR, Her2 value

Cervix 2 SCC

Corpus 2 ER, PR value

Ovary 3 CA-125

Prostate 8 PSA, Gleason score

Bladder 2 WHO/ISUP grade

Leukemia / Lymphoma 9 GVHD, CMV infection
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Procedure of AJCC Combined Stage
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Taiwan Cancer Registry Center Website
http://tcr.cph.ntu.edu.tw
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TOPIC IV:

Application of Cancer Registry 
Database



Importance of TCR database
• Educate general public

– Annually release incidence and education information

• Draw up the Cancer Control schema
– National Cancer Control Plan, 2014-2018 

• Monitor and evaluate cancer control programs 
– Screening quality 

– Cancer care quality ( ex: survival are various across hospitals) 

� Develop core measurement indicators of cancer care to evaluate the 
performance of hospitals

� Data analysis, feedback and monitoring

• Academic researches 
– apply to Health and Welfare Statistics Application Center (HWSAC), MOHW
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Incidence Trends and Average Annual 
Percentage Changes for Selected Cancers 

in Taiwan by Both Sexes, 2002-2012

40

Chiang CJ et al.; J Formos Med Assoc. 

2016 Jan 16. [Epub ahead of print]

Five Decreasing 
Cancers
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Incidence Trends and Average Annual 
Percentage Changes for Selected Cancers 

in Taiwan by Both Sexes, 2002-2012

Chiang CJ et al.; J Formos Med Assoc. 

2016 Jan 16. [Epub ahead of print]

Five Increasing 
Cancers

National Cancer Screening Program
in Taiwan
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Note: Age-Adjusted Rate based on  the 2000 World Standard Population 
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Secular Trend 
of Cervical Ca
Incidence, 
Mortality and 
Screening Rate 
in Taiwan, 
1991-2013 

Pap Smear Screening 
Program has started 

since 1995

Screening Policy Impact on 
Age-Specific Incidence Rate in 

Colorectal Cancer



Incidence and Mortality rates of 
Colorectal Cancer Between US and 

Taiwan, 2005-2009
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Stage Distribution of 
Colorectal Cancer Cases

Source: 
1. Staging of CRC cases from Taiwan Cancer Registry (TCR), 2010-2011 (mid-year)
2. Staging data from CR screening-positive cases diagnosed in 2010 were linkage with 

TCR Database 46



Screening Policy Impact on 
Age-Specific Incidence Rate in 

Female Breast Cancer

Cancer Site
Proportion (%) of Cancer Cases with Early Stage

Screening 
Detected Cases

Non-Screening 
Diagnosed Cases Difference

Cervix (Stage 0-1) 89.3 39.5 51.2

Breast (Stage 0-2) 85.3 54.2 31.1

Oral Cavity (Stage 0-1) 34.5 31.0 3.5

Colon-Rectum (Stage 0-2) 60.1 31.6 28.6

Data Source
• Data included in situ and invasive cases from Taiwan Cancer Registry Database 
• Data from Cervical Cancer Screening Database using 2011-2012 and Oral-Colon-Rectum-Breast 
Cancers Screening Database using 2010-2012

The More Screening are Performed, 
the More Early Stage Cancer will be Found
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Nationwide HBV Vaccine Prevent Liver 
Cancer in Children

MH Chang et al., N Engl J Med 1997;336:1855-9 50



Thirty-Year Outcomes of the 
National Hepatitis B Immunization 

Program in Taiwan

51CJ Chiang et al.; JAMA 2013;310:974-976

CJ Chiang et al., Hepatology 2015;16:1154-62

Significant Reduction in End-Stage Liver Diseases 
Burden Through the National Viral Hepatitis Therapy 
Program in Taiwan 
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Antiviral therapy 
program for 
chronic hepatitis 
patients since 
2003
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Comparison of 
Age-Standardized 
Incidence Rates 
of Lung Cancer 
among Two Major 
Histological Types 
and Gender, 
1995-2013  

1998, 12.13 

2008, 19.04 

2009, 20.42 

2008, 16.78 

2009, 19.99 

1998, 11.75

0

5

10

15

20

25

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

A
ge

-a
dj

us
te

d 
in

ci
de

nc
e 

ra
te

 p
er

 10
0,

00
0 

po
pu

la
tio

ns

Year of diagnosis

Male, Adenocarcinoma
Female, Adenocarcinoma
Male, SCC
Female, SCC

Note: age-standardized rates based on the 2000 world standard population 54



Smoking Habit for Major Cancers 
in Male in 2013
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Smoking Habit for Major Cancers 
in Female in 2013
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cutoffs 1%
cutoffs 10%

Taiwan LFDB 2012

Modified from Howlader N et al.; J Natl Cancer Inst. 2014;106:dju055.
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TOPIC V:

International Collaboration

Surveillance Epidemiology and 
End Results (SEER) Program

http://seer.cancer.gov
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National Program of Cancer 
Registries (NPCR)

http://www.cdc.gov/cancer/npcr/index.htm
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Today, through NPCR, CDC supports central cancer 
registries in 45 states, the District of Columbia, Puerto 

Rico, and the U.S. Pacific Island Jurisdictions. 
These data represent 96% of the U.S. population.
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UK Cancer Registries

68

Population-based Cancer Registries in UK:

• Northern Ireland Cancer Registry

• Public Health England

• Scottish Cancer Registry

• Welsh Cancer Intelligence and Surveillance Unit

Population Coverage = 100% 



UK Cancer Statistics
http://publications.cancerresearchuk.org/pu

blicationformat
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Lancet 2015; 385: 977-1010

5-year Survival 
for Liver cancer:
- Japan 27% NO.1
- Taiwan 22% NO.2

International Collaboration
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Africa 9 (2)

Asia 16 countries 
(9 national coverage)

Oceania 2 (1)

Europe 30 (22)

Central & South America 8 (3)

North America 2 (1)

• Ovarian Cancer: NO.1 (5-year survival = 46%)
Cervical Cancer: NO.2 (5-year survival = 74%) followed by South Korea (77%)

• Stomach Cancer: NO.3 (5-year survival = 36%) followed by South Korea (58%) & Japan (54%)
• Breast/Colorectal Cancer: similar with developed countries 
• Prostate Cancer: fall behind 5-20% than developed countries
• Lung Cancer: (5-year survival = 14%) fall behind 15% than Japan (NO.1)



Collaborative study of descriptive cancer epidemiology 
in Japan and Taiwan, 2012-2013

Comparison of cervical and female lung 
cancer survivals between Japan and Taiwan

Lung 
Cancer

Cervical 
Cancer
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TOPIC VI:

Data Linkage with Health 
Information Database



Gut 2014;63:506–514. 75

Health and Welfare Statistics 
Application Center (HWSAC), MOHW

http://www.mohw.gov.tw/CHT/DOS/DM1.aspx?f_list_no=812
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Thanks for your attention and 
welcome discussion

• National Cancer Registry Center

• College of Public Health, NTU

• National Taiwan University 

• Health Promotion Administration, 

MOHW
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