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dDepartment of Internal Medicine, Máxima Medical Centre, Veldhoven, The Netherlands
eDepartment of Health Policy and Management, Erasmus University Medical Centre, Rotterdam, The Netherlands
fDepartment of Public Health, Erasmus University Medical Centre, Rotterdam, The Netherlands
gDepartment of Epidemiology, Maastricht University, Maastricht, The Netherlands
A R T I C L E I N F O

Article history:

Received 11 April 2008

Received in revised form

30 May 2008

Accepted 5 June 2008

Available online 17 July 2008

Keywords:

Adjuvant systemic treatment

Chemotherapy

Early stage breast cancer

Hormonal therapy

Population based

Trend
0959-8049/$ - see front matter � 2008 Elsevi
doi:10.1016/j.ejca.2008.06.001

* Corresponding author: Tel.: +31 (0)30 2345 6
E-mail address: myrthe.sukel@pharmo.nl
A B S T R A C T

Background: This study evaluated trends in adjuvant systemic treatment among breast

cancer patients and analyzed the factors on which treatment choice was based.

Patients and methods: Patients diagnosed with early stage breast cancer in 1990–2006 were

selected from the registry of the Comprehensive Cancer Centre South (n = 8261). The prob-

ability of receiving therapy was determined per characteristic for the periods 1990–1997,

1998–2001 and 2002–2006, separately.

Results: The use of any adjuvant systemic treatment increased from 37% in 1990–1997 to

51% in 1998–2001 and 53% in 2002–2006 (p for trend < 0.0001). In the period 1990–1997,

lymph node status (positive vs. negative: probability ratio (PR = 25.8; 95% CI, 16.5–40.4)

and age (P 60 vs. 6 35 years: PR = 0.01; 95% CI, 0.00–0.02) were the main determinants of

the likelihood of receiving chemotherapy. From 1998 onwards, age remained the most

important factor in decreasing the likelih

ood of receiving chemotherapy. During 1990–1997 the use of hormonal therapy was mainly

determined by positive lymph node status (PR = 35; 95% CI, 25–49) and age (P 70 vs. 6 35

years: PR = 9.3; 95% CI, 4.4–20), whereas positive hormone receptor status mainly affected

hormonal therapy use (PR = 17; 95% CI, 10–28) in the period 2002–2006. Marked differences

were observed between hospitals in the adoption of adjuvant systemic treatment for node–

negative patients.

Conclusions: The impact of patient and tumour characteristics on treatment choice varied

over time, reflecting major changes in the Dutch treatment guidelines. Patients older than

70 years received almost no chemotherapy.

� 2008 Elsevier Ltd. All rights reserved.
er Ltd. All rights reserved.
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1. Introduction

As the majority of breast cancers are diagnosed at an early

stage,1 treatment is focused on cure and the prevention of re-

lapse. Adjuvant chemotherapy and hormonal therapy have

proven to be effective in preventing or delaying relapses and

increasing survival in patients with early stage breast can-

cer.2–4 Therefore, these therapies have become part of the

treatment plan of many of these patients. Based on results

from clinical trials and reviews, the guidelines for adjuvant

systemic treatment have evolved over time and strategies have

become more tumour and patient specific than ever before.5,6

Rising trends in the actual use of chemotherapy and hor-

monal therapy among breast cancer patients have been ob-

served in the USA, regardless of lymph node and oestrogen

receptor status.7,8 Women with node-positive tumours and

younger women were more likely to receive chemotherapy

than women with node-negative tumours and older wo-

men.7,8 Adjuvant systemic treatment for older women usually

consisted of hormonal therapy alone and was given irrespec-

tive of the oestrogen receptor status of their tumours.7

Previous studies on factors influencing the choice of adjuvant

systemic treatment in clinical practice found that increasing age

decreased the likelihood of receiving chemotherapy,8–10 that pa-

tients with a large tumour, positive lymph node status and neg-

ative hormone receptor status were more likely to receive

chemotherapy8,9,11 and that women with a positive hormone

receptor status more often received hormonal therapy.10,11

This study was undertaken to assess the extent to which

adjuvant systemic treatment patterns among women with

early stage breast cancer have changed from 1990 to 2006 in

the southeastern part of the Netherlands. Special attention

was paid to the independent factors that played a role in

the choice of treatment during three different time periods

in which major changes in the guidelines occurred.
2. Patients and methods

The Comprehensive Cancer Centre South (Eindhoven Cancer

Registry, CCCS) records data on all patients newly diagnosed

with cancer in the southeastern part of the Netherlands, an

area with 2.4 million inhabitants (about 15% of the Dutch pop-

ulation). This population-based registry is notified by six

pathology departments, ten community hospitals and two

radiotherapy institutes. Registration takes place around six

months after diagnosis. Trained registry personnel actively

collect data on diagnosis, staging and treatment from the

medical records after notification by pathologists and medical

registration offices. The infrastructure of, and good access to,

Dutch health care facilities, together with the notification

procedures used, have made it possible to establish cancer

registries with a completeness exceeding 95%.12

All patients diagnosed with a breast tumour, defined as

C50.0–C50.6 according to ICD-O-3, in the period 1990–2006

were selected from the database of the Comprehensive Can-

cer Centre South (CCCS). Only patients diagnosed with early

stage breast cancer (stages I–IIIa) according to the Interna-

tional Union Against Cancer (UICC) TNM Classification of

Malignant Tumours13 were included in the study cohort.
Due to major changes in the Dutch guidelines for adjuvant

systemic treatment in breast cancer in 1998 and 2002,14,15 char-

acteristics of the patients included in the study cohort were

shown for the periods 1990–1997, 1998–2001 and 2002–2006,

separately. Age at diagnosis was classified into five groups:

635, 36–49, 50–59, 60–69 and P70 years. The following tumour

characteristics were recorded: tumour size (61.0 cm, 1.1–

2.0 cm, 2.1–5.0 cm and >5.0 cm), lymph node status (positive

or negative), histologic tumour grade (well differentiated (low

grade), moderately differentiated (intermediate grade) and

poorly or undifferentiated (high grade)) and oestrogen receptor

(ER) and progesterone receptor (PR) status (positive or nega-

tive). Moreover, the following treatments that patients re-

ceived after diagnosis were defined: chemotherapy (yes/no),

hormonal therapy (yes/no), radiation therapy (yes/no), breast

surgery (breast-conserving surgery or mastectomy) and com-

binations of the aforementioned therapies. Serious comorbid-

ity was recorded according to a slightly modified version of the

Charlson classification16 with classification based on the num-

ber of comorbidities at time of diagnosis (none, 1, P2). An indi-

cator of socioeconomic status was provided at aggregated level

for each postal code as described before.17 Socioeconomic sta-

tus was categorised as high, intermediate and low, and postal

codes of care-providing institutions, such as nursing homes,

were assigned to a separate category. Hospital of treatment

was coded 1–7, including in this study only patients that were

treated at the seven largest hospitals in the CCCS registry area.

2.1. Analyses

Patient and tumour characteristics are displayed according to

the period of diagnosis. Trends in the distribution of the char-

acteristics across the three periods (1990–1997, 1998–2001 and

2002–2006) were evaluated by p-value for linear trend com-

puted by univariate logistic regression analyses, by categoris-

ing the diagnostic periods and characteristics as ordinal

variables. Distribution of the adjuvant systemic treatment

(chemotherapy only, hormonal therapy only, both chemother-

apy and hormonal therapy or any adjuvant systemic treat-

ment) is shown according to lymph node status, age and

year of diagnosis. In these figures, age at diagnosis was classi-

fied into four groups: 635, 36–49, 50–69 and P70 years based

on the Dutch breast cancer treatment guidelines.14 The prob-

ability of receiving chemotherapy or hormonal therapy was

determined per tumour and patient characteristic and pre-

sented by period of diagnosis. Since the parameter under

study (receiving adjuvant systemic treatment) was not a rare

event, odds ratios are not good approximations of probability

ratios (risk ratios or prevalence ratios), as these overestimate

the probability.18 Probability ratios were therefore computed

by SAS Proc Genmod using a modified Poisson regression ap-

proach. The following variables, which are considered to likely

affect the use of adjuvant systemic treatment in breast cancer

patients, were included in the model: age, tumour size, lymph

node status, histologic tumour grade, hormone receptor sta-

tus, non-systemic cancer therapies, number of comorbidities,

socioeconomic status and hospital of treatment. Difference in

the probability of receiving adjuvant systemic treatment with-

in a characteristic was assessed by the chi-square test using

Proc Genmod, whilst adjusting for the other characteristics.



Table 1 – Distribution of patient and tumour characteristics of women with early stage breast cancer, according to period of
diagnosis

Characteristics Period of diagnosis

1990–1997 1998–2001 2002–2006 p-Value for linear trend

(N = 3281)% (N = 2034)% (N = 2946)%

Age 0.960
635 years 4 3 3
36–49 years 25 24 26
50–59 years 25 25 27
60–69 years 25 23 22
P70 years 21 26 22

Tumour size <.0001
61.0 cm 15 21 19
1.1–2.0 cm 42 43 44
2.1–5.0 cm 40 33 34
>5.0 cm 3 3 3

Lymph node status 0.434
Positive 37 39 38
Negative 59 58 58
Unknown 4 3 4

Histologic tumour grade <.0001
Well 5 14 26
Moderate 15 24 36
Poor 15 20 20
Unknown 65 42 18

Hormone receptor status <.0001
ER+ and/or PR+ 60 67 80
ER- and PR- 11 12 16
Unknown 29 21 4

Non-systemic cancer therapies <.0001
BCS alone 2 4 3
BCS and RT 51 57 62
Mastectomy alone 29 26 22
Mastectomy and RT 16 12 10
Other/none/unknown 3 2 3

Therapy <.0001
S 23 16 10
S + RT 40 33 36
S + RT + ST 28 36 36
S + ST 8 14 15
ST 1 1 2
Other/none/unknown 0 0 1

Number of comorbidities <.0001
None 48 61 56
1 15 22 21
P2 5 10 12
Unknown 33 7 11

Socioeconomic status 0.038
High 30 29 31
Intermediate 38 40 41
Low 28 26 23
Institutionalised (nursing homes) 4 4 4
Unknown 0 0 2

Hospital of treatment 0.805
1 14 15 14
2 12 11 11
3 17 18 15
4 6 5 7
5 15 16 18
6 13 13 13
7 23 22 22

ER: Oestrogen receptor; PR: Progesterone receptor; BCS: Breast-conserving surgery; RT: Radiation therapy; S: surgery; ST: systemic therapy.
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Variation in administration of any adjuvant systemic treat-

ment in the seven hospitals was determined over time. Results

in the Tables are presented by period of diagnosis (1990–1997,

1998–2001 and 2002–2006) and in the Figures by year of diagno-

sis. For all analyses the SAS/STAT� statistical software (SAS

system 8.2, SAS Institute, Cary, NC) was used.

3. Results

Table 1 lists the patient and tumour characteristics of the

8,261 women with early stage breast cancer included in the
35 years
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age and year of diagnosis. Chemotherapy, hormonal therapy an

treatment is the sum of the three aforementioned. Age categori

guidelines.14
study, according to period of diagnosis. The use of adjuvant

systemic treatment, irrespective of the type, increased from

37% in 1990–1997 to 51% in 1998–2001 and 53% in 2002–2006

(p for trend <0.0001). The mean age at diagnosis was similar

for all three periods (58, 59 and 58 years, respectively). Size

of the breast tumours at diagnosis decreased significantly

over time (p for trend <0.0001). When not taking into account

the large proportion of patients with an unknown histologic

tumour grade or hormone receptor status, the proportion of

patients with a well-differentiated tumour increased from

14% in 1990–1997 to 32% in 2002–2006, whilst the percentage
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of women with ER- and/or PR-positive tumours was stable

over time, with 85% in 1990–1997 and 84% in 2002–2006. The

percentage of women with breast-conserving surgery and

radiation therapy increased, whilst the percentage of women

with mastectomy, with or without radiation therapy, de-

creased (p for trend <0.0001). Breast cancer therapy combina-

tions including systemic therapy increased significantly over

time (p for trend <0.0001).

Figs. 1a–d and 2a–d present the time trends in adjuvant

systemic treatment by age category and year of diagnosis
 35 years
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Amongst patients 635, 36–49 and 50–69 years with node-posi-

tive breast cancer, the percentage receiving both hormonal

therapy and chemotherapy increased over time, being 47%,

67% and 37%, respectively, in 2006. Of the patients of 70 years

and older, less than 2% received chemotherapy. For node-neg-

ative patients, the percentage receiving any adjuvant sys-

temic treatment increased for all age groups from 1996
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onwards and seemed to stabilise around 2000 for patients 50

years and older with approximately 23% usage, and around

2002 for patients younger than 50 years with approximately

44% usage for patients 36–49 years and approximately 83%

usage for patients 635 years. None of the node-negative pa-

tients aged P70 years received chemotherapy in the period

1990–2006.

The independent predictors of the probability of receiving

chemotherapy changed over time, as presented in Table 2. De-

crease in the use of chemotherapy with advancing age was

seen in 1990–1997 as well as in 1998–2001 and 2002–2006. In

the period 1990–1997, positive lymph node status and younger

age were the only significant predictors for the use of chemo-

therapy. From 1998 onwards, increasing tumour size, poor tu-

mour differentiation and negative hormone receptor status

were additional factors that were positively associated with

the probability of receiving chemotherapy, taking into ac-

count non-systemic cancer therapies (breast-conserving sur-

gery, mastectomy and radiation therapy), number of

comorbidities, socioeconomic status and hospital of treat-

ment. Univariate analyses showed that in all three periods,

patients with comorbidity compared to patients without

comorbidity and patients with a low socioeconomic status,
Table 2 – Probability of receiving adjuvant chemotherapya for w
and patient characteristics, according to period of diagnosis

Characteristics 1990–1997

PRadj (95% CI)

Age

635 years 1 –*

36–49 years 0.92 (0.81–1.1)

50–59 years 0.24 (0.19–0.31)

P60 yearsb 0.01 (0.00–0.02)

Tumour size (cm)

61.0 1 –

1.1–2.0 1.2 (0.89–1.6)

2.1–5.0 1.2 (0.88–1.6)

>5.0 1.2 (0.86–1.7)

Lymph node status

Negative 1 –*

Positive 26 (17–40)

Histologic tumour grade

Well 1 –

Moderate 1.1 (0.76–1.6)

Poor 1.3 (0.98–2.0)

Unknown 1.2 (0.88–1.7)

Hormone receptor status

ER+ and/or PR+ 1 –

ER- and PR- 1.2 (0.99–1.4)

Unknown 1.1 (0.96–1.2)

PRadj: Probability Ratio, adjusted for age, tumour size, lymph node statu

cancer therapies, number of comorbidities, socioeconomic status and ho

receptor; PR: Progesterone receptor. Due to low numbers, patients with tu

from the analysis (N = 3).

*p < 0.0001; **p = 0.0001–0.001: Statistically significant difference in the prob

characteristic.

a Chemotherapy alone, or in combination with hormonal therapy.

b Patients aged 60–69 years and P70 years have been grouped togeth

chemotherapy.
or who were institutionalised at the time of diagnosis, com-

pared to patients with a high socioeconomic status were less

likely to receive chemotherapy. Moreover, univariate analyses

showed a difference in the administration of chemotherapy

between the seven hospitals. However, these differences were

no longer significant after adjustment for potential confound-

ers in the multivariate analyses.

Results of the multivariate analyses of the characteristics

that influence the probability to receive hormonal therapy

are shown in Table 3. The use of hormonal therapy in the per-

iod 1990–1997 was determined by the presence of positive

lymph nodes, increasing age and positive hormone receptor

status. In the period 1998–2001, additional predictors of the

probability to receive hormonal therapy were increasing tu-

mour size and poor differentiation of the tumour. In 2002–

2006 age had become a less important factor in the choice

of hormonal therapy use compared to the other two periods,

and a positive hormone receptor status became the most

important factor determining hormonal therapy use. Non-

systemic cancer therapies, the number of comorbidities,

socioeconomic status and hospital of treatment were also in-

cluded in the multivariate model but showed no significant

relation with the use of hormonal therapy.
omen diagnosed with early stage breast cancer by tumour

1998–2001 2002–2006

PRadj (95% CI) PRadj (95% CI)

1 –* 1 –*

1.2 (0.95–1.5) 0.94 (0.82–1.1)

0.68 (0.53–0.86) 0.66 (0.57–0.76)

0.13 (0.09–0.19) 0.14 (0.11–0.18)

1 –** 1 –*

1.5 (1.1–1.9) 1.8 (1.4–2.1)

1.7 (1.3–2.2) 2.2 (1.8–2.6)

2.1 (1.5–2.9) 2.3 (1.8–3.0)

1 –* 1 –*

3.6 (3.0–4.3) 2.3 (2.1–2.6)

1 –* 1 –*

1.3 (0.97–1.7) 1.4 (1.2–1.7)

1.7 (1.3–2.3) 2.2 (1.8–2.5)

1.3 (0.96–1.7) 1.6 (1.3–1.9)

1 –* 1 –*

2.1 (1.8–2.4) 1.6 (1.4–1.7)

0.61 (0.48–0.77) 0.82 (0.57–1.2)

s, histologic tumour grade, hormone receptor status, non-systemic

spital of treatment; 95% CI: 95% Confidence interval; ER: Oestrogen

mour size ‘unknown’ and lymph node status ‘unknown’ were deleted

ability of receiving chemotherapy within the categories of that specific

er due to low number of patients older than 70 years receiving
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There were no large differences observed between the hos-

pitals in the administration of any adjuvant systemic treat-

ment for early stage node-positive breast cancer patients in

the period 1990–2006. For node-negative breast cancer pa-
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Table 3 – Probability of receiving adjuvant hormonal therapya

tumour and patient characteristics, according to period of dia

Characteristics 1990–1997

PRadj (95% CI)

Age

635 years 1 –*

36–49 years 1.2 (0.53–2.6)

60–69 years 6.7 (3.2–14)

50–59 years 8.1 (3.8–17)

P 70 years 9.3 (4.4–20)

Tumour size

61.0 cm 1 –

1.1–2.0 cm 1.2 (1.0–1.4)

2.1–5.0 cm 1.2 (0.99–1.4)

>5.0 cm 1.2 (0.99–1.5)

Lymph node status

Negative 1 –*

Positive 35 (25–49)

Unknown 18 (12–27)

Histologic tumour grade

Well 1 –

Moderate 1.1 (0.94–1.3)

Poor 1.1 (0.95–1.3)

Unknown 1.1 (0.94–1.3)

Hormone receptor status

ER+ and/or PR+ 1 –**

ER- and PR- 0.84 (0.74–0.96)

Unknown 0.94 (0.86–1.0)

PRadj: Probability Ratio, adjusted for age, tumour size, lymph node statu

cancer therapies, number of comorbidities, socioeconomic status and h

receptor; PR: Progesterone receptor. Due to low numbers, patients with t

*p < .0001; **p = 0.01–0.05: Statistically significant difference in the probabi

characteristic.

a Hormonal therapy alone, or in combination with chemotherapy.
tients, marked differences were seen between the seven hos-

pitals of treatment (see Fig. 3). Node-negative breast cancer

patients treated in hospitals which were early adopters of

the guidelines (hospitals 1, 3 and 6) were more likely to
20
04

20
06

1

2

5

3

4

6

7

Hospital of treatment 

east cancer receiving adjuvant systemic treatment

ent and year of diagnosis.

for women diagnosed with early stage breast cancer by
gnosis

1998–2001 2002–2006

PRadj (95% CI) PRadj (95% CI)

1 –* 1 –**

1.5 (0.82–2.6) 0.90 (0.73–1.1)

2.7 (1.5–4.7) 0.92 (0.75–1.1)

3.3 (1.9–-5.8) 1.0 (0.83–1.3)

3.3 (1.9–5.9) 1.1 (0.88–1.3)

1 –* 1 –*

1.5 (1.2–1.8) 1.7 (1.4–2.1)

1.5 (1.3–1.9) 2.3 (1.9–2.7)

1.9 (1.4–2.4) 2.2 (1.7–2.7)

1 –* 1 –*

3.7 (3.2–4.3) 2.9 (2.6–3.2)

2.3 (1.7–-3.1) 2.5 (2.0–-3.2)

1 –* 1– –*

1.3 (1.1–1.5) 1.3 (1.1–1.4)

1.6 (1.3–1.9) 1.7 (1.5–1.9)

1.2 (1.0–1.4) 1.2 (1.0–1.4)

1 –* 1 –*

0.2 (0.14–0.30) 0.06 (0.04–0.10)

0.6 (0.47–0.63) 0.45 (0.33–0.61)

s, histologic tumour grade, hormone receptor status, non-systemic

ospital of treatment; 95% CI: 95% Confidence interval; ER: Oestrogen

umour size ‘unknown’ were deleted from the analysis (N = 2).

lity of receiving hormonal therapy within the categories of that specific
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receive any adjuvant systemic therapy compared with pa-

tients treated in hospital 7, which was a late adopter of the

treatment guidelines. This was seen in the period 1998–2001

as well as in the period 2002–2006, after adjustment for poten-

tial confounders (PR 2.5; 95% CI 1.7–3.6 and PR 1.5; 95% CI 1.3–

1.9, respectively).
4. Discussion

The use of adjuvant systemic treatment for patients with early

stage breast cancer increased significantly over time, from

37% in the period 1990–1997, to 53% in 2002–2006. This in-

crease differed according to patients’ age and tumour charac-

teristics. In the earlier years (1990–1997) age and lymph node

status were the most important determinants in the choice

of adjuvant systemic treatment, whilst from 1998 onwards

the decision became increasingly dependant on the hormone

receptor status, tumour size and histologic tumour grade,

which is in accordance with the incorporation of these factors

in the treatment guidelines.14 Whilst several studies have

demonstrated the impact of guidelines on the use of adjuvant

systemic treatment in clinical practice,7,8,19–22 this study is the

first to quantify relative effect estimates by calculating ad-

justed probability ratios in three subsequent time periods,

characterised by major changes in treatment guidelines.

During the whole study period, age remained the most

important factor in the decision whether or not a patient

should receive chemotherapy. Like in previous published

studies, the use of chemotherapy, alone or in combination

with hormonal therapy, decreased with increasing age.3,7–

9,20,21,23–26 The fact that older women are less likely to be trea-

ted with adjuvant chemotherapy may be explained by many

factors, including comorbidities and lack of evidence for the

benefit of chemotherapy for women aged 70 years and

older.3,7,8,10,20,21,23,27,28

The use hormonal therapy, however, was much less

dependant on age: in the period 2002–2006 age was no longer

a significant predictor of the use of hormonal therapy, which

is in accordance with the findings of other studies.25,29 Over

the years, the hormone receptor status became the most

important factor to determine whether or not a patient

should receive therapy. This is in line with the guidelines, rec-

ommending only hormonal therapy for patients with a breast

tumour with a positive hormone receptor status from 1998

onwards.14

Next to the patient and tumour characteristics shown in

Tables 2 and 3, which are incorporated in the current guide-

lines, several other factors that may influence the choice of

adjuvant systemic treatment in clinical practice, such as

comorbidity, socioeconomic status and hospital of treatment,

have been taken into account in this study. In our study,

comorbidity was no longer associated with the use of adju-

vant systemic treatment after adjusting for potential con-

founders, whilst previous studies found a small, though

significant, decrease in the likelihood of receiving chemother-

apy when comorbidity was present.3,8,9 For node-negative

breast cancer patients, this study found marked differences

in the use of adjuvant systemic treatment between the seven

community hospitals in the southeastern part of the Nether-
lands. The observed pattern illustrates that there have been

early and late adopters of the treatment guidelines, despite

the coordinating role of the CCCS in the diffusion of the

guidelines in this area. Whether this variation is due to the

physicians based in these hospitals or other hospital charac-

teristics could not be determined from the data used in this

study.

HER2/neu is a tumour marker that plays a role in predict-

ing the response to specific adjuvant systemic treatments

for women with breast cancer.30 No trend could be evaluated

for this tumour characteristic as HER2/neu status was not

available in the registry in all three time periods (1990–

1997, 1998–2001 and 2002–2006). In the near future, HER2/

neu overexpression should be included in studies analysing

factors associated with the use of adjuvant systemic treat-

ment for patients with early stage breast cancer, as more cli-

nicians will be considering it when deciding which adjuvant

systemic treatment options should be offered to their

patients.

In conclusion, trends in adjuvant systemic treatment over

a large period of time (1990–2006) showed that treatment with

hormonal therapy and chemotherapy increased over time,

especially for patients with node-negative breast cancer. In

the earlier years (1990–1997) the probability of receiving adju-

vant systemic treatment was mainly determined by age and

lymph node status, whilst from 1998 onwards, hormone

receptor status, tumour size and histologic tumour grade

were also taken into account when deciding if and which sys-

temic therapy options should be offered to a patient. Patient’s

age remained an important factor when deciding on the use

of chemotherapy and, as is reflected by the marginal use in

patients P70 years, most clinicians do not consider it to be

an effective treatment option for their elderly patients. More-

over, hospital variation showed that there were early and late

adopters of the treatment guidelines in clinical practice, de-

spite the coordinating role of the CCCS in the diffusion of

the guidelines in southeastern part of the Netherlands.
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