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1. Introduction

The National Cancer Intelligence Network Lung cancer and mesothelioma site-specific clinical
reference group covers neoplasms of the trachea, bronchus and lung as well as mesothelioma.
Thames Cancer Registry investigates these cancers using data from the National Cancer Data
Repository (NCDR). The NCDR contains information from the eight English cancer registries on
all patients diagnosed with cancer in their respective catchment areas.

[t is important to analyse the quality of the data as large proportions of missing or poor quality
information will lead to potentially inaccurate conclusions being drawn. It also means that some
more detailed analysis on specific subgroups would be difficult. It is vital to record the quality of
these data to ensure improvements can be made.

This report explores the data quality and completeness of the lung cancer and mesothelioma
dataset as derived from the NCDR. It reports on data on patients diagnosed in 2009 while also
exploring the trends in data quality over the 11-year period from 1999 to 2009.



2. Methods

Data were extracted from the NCDR on all cases of lung cancer (ICD-10 C33-C34) and
mesothelioma (ICD10-C45) diagnosed in 1999-2009.

There were 351,701 malignant neoplasms of the trachea, bronchus and lung and 21,044
mesothelioma registrations during the 1999 to 2009 period.

Data quality

The quality of the dataset was investigated for lung cancer and mesothelioma at cancer registry
level (Table 1). The graphs and accompanying text will refer to each registry by their code.

Table 1: Number and proportion of lung cancers and mesothelioma by Cancer registries in
England, 1999-2009 (including DCO’s).

Cancer registry codes|Cancer registry name Lung cancer  Mesothelioma
ECRIC Eastern Cancer Registration Information Centre 34,364 9.8 2,557 12.2
NWCIS North West Cancer Intelligence Service 56,851 16.2 2,785 13.2
NYCRIS Northern & Yorkshire Cancer Registry and Information Service 60,391 17.2 3,375 16.0
Oxford Oxford Cancer Intelligence Unit 14,602 4.2 963 4.6
SWCIS South West Cancer Intelligence Service 43,942 12.5 3,541 16.8
Thames Thames Cancer Registry 67,656 19.2 4,426 21.0
Trent Trent Cancer Registry 37,670 10.7 1,762 8.4
WMCIU West Midlands Cancer Intelligence Unit 36,225 10.3 1,635 7.8

The data quality measures investigated are listed below:

Death certificate only registrations

Many registrations for rapidly fatal cancers are initiated by a patient’s death certificate. These
registrations are followed up in hospital systems and in the Hospital Episode Statistics (HES)
dataset. Many cases are found and their details are updated to form a complete registration.
However, some cases may not have been seen in a hospital and therefore further details cannot
be retrieved. These will remain death certificate only (DCO) registrations. These registrations
have limited information and their date of diagnosis is the same as their date of death. Although
these cases are valuable for incidence calculations, they need to be excluded from analyses of
survival.

Basis of diagnosis

The basis of diagnosis is recorded for each cancer registration. Three groups were defined as
follows: microscopically verified (cytology, histology of primary tumour and histology of
metastases), clinically verified (clinical opinion, clinical investigation and death certificate) and
not known (not known and missing).



Anatomical site

A full list on codes for anatomical site is presented in Appendix 1. Unknown anatomical site
group included tumours with an ICD10 four digit code of Cxx.8 (overlapping lesion of [specific]
cancer) and Cxx.9 ([specific] cancer, unspecified). Large proportions of patients with an
unspecified anatomical site will limit the ability to analyse these cancers by specific subgroups.

Morphology

Morphology was classified as known (valid morphology codes) and not known (see Appendix
2). Large proportions of tumours with an unknown morphology code will limit our ability to
analyse these cancers by specific morphology subgroups.

Linked HES records

Some cancer registrations cannot be linked to an inpatient or day-case HES record and
therefore no treatment information can be included in the NCDR dataset. This situation can
occur as a result of unsuccessful matching of patient information, or because the subset of HES
data received by the cancer registries only includes patients with a diagnosis of cancer and their
treatment may not have been coded as related to a diagnosis of cancer in HES, or the patient has
had no inpatient hospital activity. This is important to consider in treatment analyses.

Ethnicity

Ethnicity has historically been poorly recorded in cancer registry datasets. Since 1995 it has
been mandatory to collect ethnicity information within hospitals and therefore the NCDR
includes ethnicity from the HES dataset. Large proportions of patients with a missing ethnicity
code will make studies focussing on ethnicity less robust.

Stage variables

Stage is an important indicator of the prognosis and influences the treatment that patients can
be offered. The NCDR records TNM stage information. T describes the size of the tumour, N
whether regional lymph nodes are involved and M describes distant metastasis. There are three
types of TNM stage recorded in the NCDR: pathological TNM (t_path, n_path, m_path, tnm_path),
clinical TNM (t_clin, n_clin, m_clin, tnm_clin) and integrated TNM (t_int, n_int, m_int, tnm_int).



3. Results

€385 we'T |00 0 00 0 00 0 00 0 St Tey S8 8ev 878 vi8'c  [reT 579'S INNL
T8s 8€6'T 00 0 00 0 00 0 00 0 70 14 v'TT 85 00 0 6L 8vS‘T W
667 €997 |00 0 00 0 00 0 00 0 00 0 11T 18 00 0 69 vET'e N
Tss or8'T |00 0 00 0 00 0 00 0 00 0 11T LS SLL €L5T  |vsT 86"y 1
pajessiau|
TvS 08T |00 0 00 0 L'6T 9%8TT |50 L 10 v v0 0z 00 0 €6 610°€ INNL
8'€s S6L'T |00 0 S€T 78T |68 vSST (80 4% 00 0 7’0 14 00 0 Lyt YLy W
Ly 68Y'T |00 0 v'6C et |6t S8 90 6 00 0 4] ot 00 0 L oty N
Ly 6857 |00 0 662 95T Lot 678 90 8 00 0 z0 ot 00 0 0€t 1354 1
e
S0t TS€ 00 0 00 0 €T 0€S 0T 1 00 0 0z €0T 00 0 TE 866 INNL
€01 vve 00 0 60 s [ SES ST x4 00 0 6T 6 00 0 [43 Yo' W
701 9ve 00 0 4] [£:14 €6 €LE 8'€ s S0 8z S0 9 00 0 0y 60T N
SST JA% 00 0 56 955 58 ove 9y 9 S0 8z 90 0¢ 00 0 8y LES'T 1
led130j0y3ed
(suoneansidas 01 Suipnpxa) aSeys umouy pijlep
L'98 0687 [506 zre’e [s98 S60's  [cs8 [ vSZ'T  [res 950's  [o68 0197 [v's8 Se8'c  [948 v8€'8C | umouy
(suonensigal 0@ Suipnxa) Apiuyia
868 s667  [0Z6 197 Je68 85c's  [8'68 S65'€ |06 s6c'T  [ro6 6l's  [cze ev.y  [688 67 [ro6 967'6C | payun
(suonesysi3as 0@ Suipn|dxa) sdo1Isiiels aposid3 [e3dsoH ul pJodas payun
SvL S8’z [v'69 v’ Joes ov'e  [vis 65C'  [L19 696  [0'69 €96 [199 Tor'e [269 L6 [8'89 [ umouy
(suoneaisi3as 0@ Suipnpxa) ASojoydioy
79 i'e Jsoc 1057 [res [ ERS 88€c  [ouw 189 [o'sL SOEY  [£¥9 oee’s 698 (88T [1/9 1SL72 | 335 [edjwojeue umouy
(suoneansidair 01 Suipn|pxa) auis |ediwoleuy
S'Se 678 8'0€ 60T [99¢ €95T [ece 6T [s0€ %Y TTE 88LT [sEE VLT |ree 86 00€ 62L'6 payuaa Ajjeatun)d
SvL 98v'c  |t69 8sv'c 8L 68y |LL9 LT |569 566 689 vS6'e |19 00v'e  |5'69 LOE'T  |L'69 10922 palyuan Ajjeaidodsonin
(suonensidair 0dq Suipnjoxa) sisoudelp o siseg
$'86 see'e  [0'86 0ss’€  [9'96 888's  [LL6 v00r  [T26 Ter'T  [v'86 wL's |56 wi's  [6'66 1e'e [v'i6 8IY'ze suonensigas 03d-UoN
ST 15 0z 12 ve 90¢ 34 v6 X4 {34 9T 56 5 00€ 10 00t |97 £98 Ajuo s1e9311499 Yaeaq
Ajuo a3e3141430 yleaq

(%) JaquinN - [(%) JaquinN - [(%) JaquinN - [(%) 1aquinn - [(%) Jaquinn (%) JaquinN - [(%) Jaquinn - [(%) Jaqunn (%) JaquinN
(98¢€e=u) (Tz9'e=u) (r60°9=u) (8607=u) (rLv'1=0) (£€85=u) (tvv's=u) (rze'e=v) (t8z'gg=u) suoReu}s|3al Jo Jaquinu [e30)

NIDNM waiL sawey) SIOMS pioJx0 SI¥OAN SIOMN o423 puejgu3

6002 ‘pup|bu3 1aspipp 122und bun| ayl Jo AypnY T°T°E




4 4 00 0 00 0 00 0 00 0 €0 T ST 2 00 0 €0 L IANL
§'sT 14 00 0 00 0 00 0 00 0 00 0 6T S 00 0 7T og N
[AC)S 9 00 0 00 0 00 0 00 0 00 0 6T S 00 0 7T 1€ N
§'sT 14 00 0 00 0 00 0 00 0 00 0 6T S 10T V4 9T LS 1
pajeisiaqu|
4 4 00 0 00 0 LY 9T 60 1 00 0 80 4 00 0 0T 4 IAINL
§'sT 14 00 0 I&3 ST €5 8T 60 T 00 0 80 4 00 0 8T 19 N
[AC]S 9 00 0 Ly 4 90 4 00 0 00 0 00 0 00 0 €T 6t N
§'sT 14 00 0 %4 (04 T 14 00 0 00 0 00 0 00 0 €C 6t 1
[ea1ui)y
00 0 00 0 00 0 [ 8 00 0 00 0 SY a 00 0 60 04 IANL
00 0 00 0 00 0 4 8 00 0 00 0 0°€ 8 00 0 L0 9T W
00 0 00 0 00 0 90 4 00 0 00 0 TT € 00 0 [4() S N
00 0 00 0 00 0 00 0 00 0 00 0 0°€ 8 00 0 70 8 L
|ea18ojoyzed
(suonensidas 01 Suipnjpxa) aSers umouy| pijep
€98 66T [816 68T  [s'88 g6e  [z68 e [eT6 st [9z8 1€ Jooe e [998 [ AEES 76T | umousy
(suonensidas 0@ Buipnpxa) Apiuy3
v'68 Wi [eve v6T  [res 65 Joe [ &S 91 [s68 vze |16 vve 8’88 gec  [s06 6567 | pajun
(suonesysi8as 09I Suipn|axa) sansiiels aposidy [e3idsoH ul piodaas payurn
0'00T 19T [s66 soc  [ooor vy Jooot v [re6 viT1 Jooot 29 Jooor 99z Jooot 89¢  [6%66 917 | umouy
(suonesnsidas 0@ Suipnppxa) ASojoydioy
6'€8 SET 806 (81 [8'66 ey [8ss 09c  Joes 8 [Ts8 61 [vi6 65 [0z6 09z Je68 6T | 335 [edjwioleue umouy
(suonessi8as 0@ Suipn|axa) a1is [ealwoIRUY
3TI 6T 0T 1T S€T 09 6°€C 8 €8T 1T 4T 15 7°ST [14 6TT [ T'ST LT payuan Ajjeatun)d
978 higs 868 <81 098 8¢ 1°9L 192 L18 v6 6'S8 1€ 8'€8 344 L'[8 SET 9'v8 7€8'T paylian Aj|ed1dodsonIN
(suonesnsi3as 0@ Suipnppxa) sisoudelp jo siseg
766 19T 566 90¢ L'96 iy 766 €vE 166 [543 186 29¢ 056 99¢ 0°00T 89C 1'86 S9T'C suopensi3al 01a-UoN
90 T S0 T €€ T 90 z 60 1 6T L 0's vT 00 0 6T 134 Ajuo 121411430 yieaq
Ajuo 9321511432 Yyleaq

(%) JaquinN (%) JaquinN . (%) JaquinN . (%) JaquinN (%) JaquinN (%) JaquinN (%) JaquinN (%) JaquinN . (%) JaquinN
(98€°€=u) (Tz9'e=u) (#60°9=u) (860'7=u) (pLYT=) (£€8'5=u) (Lprs=u) (rze‘e=u) (182°eg=u) suones}si3al Jo Jaquinu [e3ol

NIDANM SUEIT saweyL SIDMS pJoJx0 SI4OAN SIDMN J1403 pue|su3

6002 ‘pupjbu3 13sp3pp pwioljayrosaw ayl fo Aypnd Z°T°E




3.2 Death certificate only

The following graphs show the proportion of death certificate only registrations for lung cancer
and mesothelioma by cancer registry as trends over the 11-year period (1999-2009) and in the
most recent year (2009).
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Overall, the proportions of DCO registrations were very low. The proportion of cancers with
death certificate only registrations gradually decreased between 1999 and 2009. In general, in
2009, the proportion of DCO registration was higher in lung cancer (3%) than in mesothelioma

(2%).



3.3 Basis of diagnosis

The following graphs show the proportion of the different bases of diagnosis of registrations for
lung cancer and mesothelioma by cancer registry as trends over the 11-year period (1999-
2009) and in the most recent year (2009).
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The proportion of tumours with microscopically verified information was relatively stable
between 1999 and 2009 for the eight cancer registries. In 2009, over 69% of lung cancers and
over 76% of mesotheliomas were microscopically verified. More than 25% of lung cancer and
10% mesothelioma were clinically verified. The microscopic verification rate was higher in
mesothelioma. The higher verification rate of mesothelioma compared to lung cancer is
probably related to the need for microscopic verification to arrive at its diagnosis.



3.4 Anatomical site

The following graphs show the proportion of the registrations with anatomical site for lung
cancer and mesothelioma by cancer registry as trends over the 11-year period (1999-2009) and
in the most recent year (2009).
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Overall, the proportion of lung cancer registrations with a known anatomical site increased
between 1999 and 2009 for all cancer registries. The trends of mesothelioma registrations with
a known anatomical site varied across the different cancer registries. In the most recent year the
specification of anatomical site was lower in lung cancer (67%) than in mesothelioma (90%).
The anatomical site of mesothelioma is more likely to be specified because of its
symptomatology and importance to treatment options.



3.5 Morphology

The following graphs show the proportion of registrations with known morphology for lung
cancer and mesothelioma by cancer registry as trends over the 11-year period (1999-2009) and
in the most recent year (2009).
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On average, the proportion of registrations with known morphology of lung cancers increased
from around 63% in 1999 to 69% in 2009. Morphology information was available for nearly all
mesohelioma registrations.



3.6 Linked HES records

The following graphs show the proportion of registrations with a linked HES record for lung
cancer and mesothelioma by cancer registry as trends over the 11-year period (1999-2009) and
in the most recent year (2009).
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Overall, the proportion of patients with linked HES record information increased from 1999 to
2009 across all cancer registries. In the most recent year, around 90% of cancers had a linked
HES record. There was more variation between cancer registrations with a linked HES record
for mesotheliomas compared with lung cancers. This is probably due to the lower number of
mesothelioma than lung cancer registrations, which leads to an exaggeration of small
differences.
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3.7 Ethnicity

The following graphs show the proportion of registrations with known ethnicity for lung cancer
and mesothelioma by cancer registry as trends over the 11-year period (1999-2009) and in the
most recent year (2009).
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Across the cancer registries, there was an increase in the proportion of patients with known
ethnicity information between 1999 and 2009. In 2009, the proportion of registrations with
known ethnicity was very similar at 88% of lung cancers and 89% of mesotheliomas. The
variation in proportions of registrations with known ethnicity between the cancer registries
was mainly due to the completeness of record linkage to HES. Therefore, the variation in known
ethnicity between the registries is similar to the variation in proportions of registrations with a
linked HES record.
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3.8 Pathological stage

The following graphs show the proportion of registrations with pathological T, N, M and TNM
stage information by cancer registry in 2009. Stage information for mesothelioma is not
included due to the small number of mesothelioma registrations with a recorded stage.
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Overall, there were very low proportions of pathological T, N, M, and TNM stage recorded for
lung cancer. Pathological T, N, and M stage information was missing for more than 96%, and
pathological TNM stage for 95% of all lung cancer registrations.
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The following graphs show the trends in the proportion of lung cancer registrations with
pathological T, N, M and TNM stage information by cancer registry between 1999 and 2009.
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The availability of the separate pathological T, N, M as well as TNM stage information has
remained constantly low throughout the eleven-year period 1999 to 2009.
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3.9 (Clinical stage

The following graphs show trends in the proportion of registrations with clinical T, N, and M
and TNM stage information by cancer registry in 2009.
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Overall, there were low proportions of clinical T, N, M, and TNM stage recorded in the lung
cancer dataset. Clinical T, N, and M stage information was missing for more than 84%, and
clinical TNM stage for 91% of all lung cancer registrations.
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The following graphs show the trends in the proportion of lung cancer registrations with clinical
T, N, M and TNM stage information by cancer registry between 1999 and 2009.
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In general, the availability of clinical T, N, M and TNM stage information was higher than
pathological stage information and has increased somewhat between 1999 and 2009. The
proportions of cancer registrations with T, N, and M stage increased in the WMCIU, NYCRIS, and
Thames Cancer Registry, and particularly in the last registration year.
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3.10 Integrated stage

The following graphs show the proportion of registrations with integrated T, N, and M and TNM

stage information by cancer registry in 2009.
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Only two cancer registries (ECRIC and WMCIU) submitted their staging information using the
TNM (integrated) stage field. The availability of T and TNM stage information was high in ECRIC,
whereas information availability was quite high for all parameters in the data submitted by

WMCIU.
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The following graphs show trends in the proportion of lung cancer registrations with integrated
T, N, M, and TNM stage information by cancer registry between 1999 and 2009.
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The availability of the integrated stage information has increased in WMCIU between 1999 and
2009, and a rapid increase was observed in ECRIC registrations from 2002 onwards. In 2009,
ECRIC had no stage information for the nodes and metastases fields.
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Key findings

The proportion of death certificate only registrations decreased over the 11-year period
(1999-2009). Overall, proportions of DCO registrations were low in lung cancer (3%)
and in mesothelioma (2%).

Between 1999 and 2009 the information of patients with microscopically verified
information was relatively stable for all eight cancer registries. In the most recent year,
more than 69% of lung cancers were microscopically and 25% clinically verified,
whereas over 76% of mesotheliomas were microscopically verified and 10% were
clinically verified.

The proportion of lung cancers with known anatomical site information increased over
time. Overall, the specification of anatomical site is 67% in lung cancer and 90% in
mesothelioma.

Over the 11-year period morphology information increased for lung cancers.
Morphology information was available for nearly all mesotheliomas.

The proportion of cancer registration with a linked HES record increased between 1999
and 2009. In 2009, more than 90% of cancers had a linked HES record.

The proportion of registrations with known ethnicity increased over the 11-year period.
In the earliest year ethnicity information was available in 88% of lung cancers and 89%
of mesotheliomas.

In lung cancer, the availability of information from the studied stage fields (pathological,
clinical and integrated T, N, M and TNM) was poor, although in some cases there was an
increase in the proportion of records with a valid known stage over the 11-year period
analysed. Very little stage information for mesotheliomas was available.
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5. Conclusions

This report has investigated the data quality of the lung cancer and mesothelioma registrations
held within the National Cancer Data Repository, with a focus on the most recent year and the
trends between 1999 and 2009.

The proportion of death certificate only registrations of both lung cancer and mesothelioma was
low and declined over the 11-year period (1999-2009). These registrations would have to be
excluded from any analysis that investigates survival of these patients. It is important that work
continues to further reduce the number of these registrations.

Morphological classification of lung cancer was low but increased between 1999 and 2009. A
high proportion of morphology availability allows for the possibility of analysing specific lung
cancer groups; hence it is important the upward trend is continued.

The proportion of lung cancer and mesothelioma registrations with a linked record in HES and
the recording of ethnicity have increased over the study period.

Overall, the availability of stage information was poor, and only moderate increases in
availability of stage information was observed. Stage information is important and as national
projects are underway to improve its availability, it is expected that further improvements will
be seen with time.
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Appendix 1: List of ICD10 4 digit codes

C33 Malignant neoplasm of trachea

C34 Malignant neoplasm of bronchus or lung

C34.0 Malignant neoplasm: Main bronchus, Carnia, hilus of lung

C34.1 Malignant neoplasm: Upper lobe, bronchus or lung

C34.2 Malignant neoplasm: Middle lobe (or lingular lobe on left), bronchus of lung
C34.3 Malignant neoplasm: Lower lobe, bronchus or lung

C34.8 Malignant neoplasm: Overlapping lesion of bronchus and lung

C34.9 Malignant neoplasm: Bronchus or lung, unspecified

C45 Malignant neoplasm of mesothelioma

C45.0 Mesothelioma of pleura
C45.1 Mesothelioma of peritoneum
C45.2 Mesothelioma of pericardium
C45.7 Mesothelioma of other sites

C45.9 Mesothelioma, unspecified

Source: http://apps.who.int/classifications/apps/icd/icd10online/
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Appendix 2: List of unspecified morphology codes

Lung cancer

M8000 Neoplasm, malignant

M8001 Tumour cells, malignant

M8002 Malignant tumour, small cell type
M8003 Malignant tumour, giant cell type
M8004 Malignant tumour, fusiform cell type
M8010 Carcinoma NOS

M8011 Epithelioma, malignant

M8020 Carcinoma, undifferentiated NOS
M8021 Carcinoma, anaplastic type NOS
M8022 Pleomorphic carcinoma

M8030 Giant cell and spindle cell carcinoma
M8031 Giant cell carcinoma

M8032 Spindle cell carcinoma

M8033 Pseudosarcomatous carcinoma
M8034 Polygonal cell carcinoma

M8040 Tumorlet

Missing

Mesothelioma

M8000 Neoplasm, malignant

M8001 Tumour cells, malignant

Missing
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FIND OUT MORE:

Thames Cancer Registry is the lead cancer registry for lung cancer and mesothelioma.

The NCIN is a UK-wide initiative, working closely with cancer services in England,
Scotland, Wales and Northern Ireland, and the NCRI, to drive improvements in

standards of cancer care and clinical outcomes by improving and using the

information it collects for analysis, publication and research. In England, the NCIN is
part of the National Cancer Programme.



http://www.tcr.org.uk/

