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Abstract

Background: The aim of this study was to evaluate the adherence of Dutch medical 
oncologists with Dutch (CBO) guidelines for adjuvant systemic treatment in lymph 
node-negative breast cancer patients and compare this with the period before the 
guidelines were introduced. Furthermore, clinicopathological risk assessment guided 
by Dutch CBO guidelines was compared with risk assessment based on various 
international clinicopathological guidelines.

Methods: We performed an observational study in a consecutive series of 1197 
female primary breast cancer patients (T1-4N0M0) < 61 years (diagnosed 1998-
2006) treated in 16 hospitals. Dutch CBO guidelines were introduced in 2002. Data 
collection was performed by chart review, linkage with administrative databases, and 
queries in pathological registration systems (PALGA). 

Results: Required prognostic factors were available in 97% of patients. The 
prescription of adjuvant systemic treatment was not compliant with CBO guidelines 
in 14% of patients subdivided in 6% under-treatment and 8% over-treatment. 
Adherence with CBO guidelines increased over time from 58% in 1998 to 91% in 
2006. 

Conclusions: Adherence to Dutch adjuvant systemic treatment guidelines in primary 
breast cancer increased to 91% in 2006. However, the guidelines are restrictive 
compared to international guidelines. Formal introduction of national guidelines 
resulted in a more uniform treatment advice.
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Introduction

In the treatment of lymph node-negative breast cancer, adjuvant systemic treatment 
(chemotherapy and/or endocrine treatment) reduces the relative risk of developing 
distant metastasis and death within 15 years of diagnosis by approximately 30-50%.1 
Prognostic clinical and histopathological factors are used to identify those patients 
at relatively high risk of developing distant metastasis to receive adjuvant systemic 
treatment. In primary breast cancer, lymph node status, age, histological grade, and 
tumour diameter are the most important prognostic factors and are therefore used to 
guide adjuvant systemic treatment decisions. 2 
Guidelines are used to ensure and improve quality of care, reduce inappropriate 
interventions and undue treatment toxicity, and control costs.3-6 National and 
international adjuvant systemic treatment guidelines have been developed for the 
management of patients with breast carcinoma; e.g. St Gallen guidelines,7;8 Adjuvant! 
Online (www.adjuvantonline.com),9;10 Nottingham Prognostic Index11-13 and the Dutch 
national CBO guidelines (www.oncoline.nl).14;15 
In the Netherlands the CBO guidelines (Dutch Institute for Health Care Improvement; 
CBO) are used for the selection of breast cancer patients for adjuvant systemic 
treatment (the use of chemotherapy, endocrine therapy and/or immunotherapy). In 
these evidence based consensus guidelines, one of the basic consensus agreements 
for adjuvant chemotherapy is that administering is only justi� ed when an absolute 
survival bene� t of at least 5% at 10 years can be expected. Since 2002, the CBO 
guidelines for the treatment of breast cancer are considered best practice in the 
Netherlands.14 This implies that deviating from the guidelines is allowed only when 
motivated. Every two years the guidelines are updated. In 2004 minor changes in the 
risk assessment for adjuvant systemic treatment were adopted.15

In the current study, the adherence to Dutch CBO guidelines was evaluated in node-
negative breast cancer patients. The following aims were investigated: 
I) to evaluate the adherence of treating oncologists with the Dutch CBO guidelines 
for adjuvant systemic treatment in the Netherlands in patients treated for primary 
lymph node-negative breast cancer between 2002 and 2006;
II) to evaluate to what extent the prescription of adjuvant systemic treatment between 
1998 and 2001 deviated from the Dutch CBO guidelines before the introduction of 
these guidelines, and to evaluate the in� uence of the introduction of guidelines on 
adjuvant systemic treatment advice; 
III) to compare the use of adjuvant systemic treatment guided by the Dutch CBO 
guidelines with the use of this treatment based on patients’ prognosis de� ned 
theoretically by various clinicopathological guidelines (Adjuvant! Online Program 
(www.adjuvantonline.com; version 8.0),9;10 the St Gallen guidelines7;8 and the 
Nottingham Prognostic Index11;12;16).
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Methods

Study design
For this retrospective observational study, the clinical and pathological data were 
analysed from three consecutive (unselected) patient series diagnosed between 
1998 and 2006; the � rst series consisted of patients diagnosed between 1998 and 
2001 (before introduction of guidelines), the second series was diagnosed between 
2002 and 2003, and the third series was diagnosed between 2004 and 2006. The 
latter series is a sub-series of patients from the RASTER-study; hereafter referred to 
as ‘the RASTER-series’.17

Patient eligibility Criteria
Female patients younger than 61 years with primary breast cancer diagnosed between 
1998 and 2006, who had received adequate local therapy for unilateral lymph node-
negative invasive breast cancer (pT1-4N0M0) in hospitals in the Netherlands, were 
included. Patients with prior malignancies (with the exception of basal cell carcinomas 
and cervical dysplasia), bilateral breast cancers or neoadjuvant systemic treatment 
were not considered eligible.

Patients diagnosed between 1998 and 2001
Patients (n=251) of this consecutive series were diagnosed with node-negative 
breast cancer between 1998 and 2001 at the NKI (Amsterdam, the Netherlands). 
The 2002 version of the Dutch CBO guidelines for adjuvant systemic treatment 
were used. Data were retrieved from the scienti� c administration of the NKI and 
crosschecked for completeness with PALGA (Pathological-Anatomical National 
Computerised Archive). 

Patients diagnosed between 2002 and 2003
Patients (n=361) of this consecutive series were diagnosed with node-negative 
breast cancer between 2002 and 2003 in one of four Dutch hospitals who later also 
participated in the RASTER-study: NKI, Amstelland Hospital (Amstelveen), Spaarne 
Hospital (Hoofddorp), Reinier de Graaf Hospital (Delft). In this diagnosis period, the 
2002 version of the national Dutch CBO guidelines for adjuvant systemic treatment 
was used. Data of the NKI patients were retrieved from the electronic register of the 
NKI and crosschecked with PALGA. Data of the Amstelland patients were retrieved 
from a breast cancer database and crosschecked with PALGA. Reinier de Graaf and 
Spaarne patients were selected by examining all breast cancer pathology reports 
in PALGA and patient data received from registries of the Comprehensive Cancer 
Centres West and Amsterdam, respectively. Patients were selected based on the 
eligibility criteria.

Patients diagnosed between 2004 and 2006 (RASTER series)
The RASTER-series consisted of a sub-series of 585 patients, diagnose between 
2004 and 2006 in 16 Dutch hospitals, of the RASTER-study (ISRCTN71917916; 
suppl. table 1).17 For this study only eligible RASTER-patients who met the above 
mentioned eligibility criteria were taken into consideration in the analysis (N=585). 
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Histopathology
Paraf� n-embedded tumour samples were analyzed at the pathology department 
of the participating hospitals. Histological tumour grade according to Elston & 
Ellis18, oestrogen receptor, progesterone receptor, and HER2-receptor status 
were determined by each of the participating hospitals according to locally used 
methods. According to Dutch guidelines, the oestrogen and progesterone receptor 
were considered positive if 10% or more of tumour cells stained positive using an 
immunohistochemical assay. The HER2-receptor status was considered positive if 
the score was 3+ using an immunohistochemical assay. If the score was 2+ in
immunohistochemical assay and a � uorescent in-situ hybridisation result (FISH) 
was available, the FISH result (positive or negative) was used. If the FISH was not 
available, a score of 2+ was considered negative for HER2. A score of 0 or 1+ was 
always considered negative for HER2.
The initial histopathology data, without central review of paraf� n-embedded tumour 
samples, were used for clinical risk assessment by the treating physician and in the 
statistical analysis.

National Dutch CBO guidelines
According to the Dutch CBO guidelines clinical low risk patients do not receive 
any form of adjuvant systemic treatment, while clinical high risk patients receive 
chemotherapy and chemotherapy followed by endocrine treatment when hormone 
receptor positive. Patients of 60 years or older with a hormone receptor positive 
high risk node-negative tumour are advised to undergo only adjuvant endocrine 
treatment without preceding chemotherapy. For patients older than 70 years, no 
recommendation can be given. The advice on targeted therapy (e.g. trastuzumab) is 
based on the same risk factors as that for adjuvant system treatment in general, but 
limited to patients with a HER2-positive tumour. 
The version of the Dutch national CBO guidelines (www.oncoline.nl) applied was 
related to the time of diagnosis. The Dutch CBO guidelines were introduced in 200214 
and adapted in 2004 (table 1A)15 resulting in minor changes in the risk assessment 
for adjuvant systemic therapy (table 1B). 

In this study, over-treatment was de� ned as the prescription of some form of adjuvant 
systemic treatment (chemotherapy and/or endocrine treatment) in a CBO low risk 
patient. Under-treatment was de� ned as the prescription of no adjuvant systemic 
treatment in a high risk patient or only chemotherapy in a high risk patient with an 
oestrogen and/or progesterone positive tumour.

International adjuvant systemic treatment guidelines
International guidelines to assess the clinical risk and need for adjuvant systemic 
treatment used were: St Gallen-guidelines7;8, Nottingham Prognostic Index (NPI)11-

13, and Adjuvant! Online (www.adjuvantonline.com, version 8.0).9;10 In this study, a 
moderate or high clinical risk was considered to be an indication for adjuvant
systemic treatment.
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Table 1: The Dutch 200214 (A) and adapted 2004 CBO-guidelines15 (B) for adjuvant systemic treatment 
for node-negative breast cancer patients. A high risk for distant metastasis or death is considered an 
indication for adjuvant systemic treatment (chemotherapy and if hormone receptor positive, then in 
combination with endocrine treatment).

For patients diagnosed between 1998-2001, the St Gallen guidelines published in 
1998 (suppl. table 2A-B) were used.7 For patients diagnosed between 2002-2006, 
the St Gallen guidelines published in 2001 were used (suppl. table 2C-D).8  
The Nottingham Prognostic Index (NPI) computes a score using the following 
algorithm: 0.2*size (cm) +grade +nodal status.11-13;16 
The Adjuvant! Online Software does not give an advice, but returns risk estimates 
and theoretical bene� ts of adjuvant systemic treatment. The software calculates 
a 10-year survival probability based on the patient’s age, tumour size, histological 
tumour grade, oestrogen receptor status and nodal status.9;10 A low clinical risk was 
de� ned as patients with a 10-years survival probability of at least 90%.17;19

Statistical Analysis
Calculations were performed using the statistical package SPSS (version 14.0 for 
Windows, SPSS inc. Chicago, IL, USA). The differences in patients and tumour 
characteristics among the three patient series were tested using the Pearson Chi-
Square test. In case of ordinal variables (year of diagnosis, age, pT-stage of TNM, and 
histological grade) with more than two groups, we tested for trends (using Cochran-
Armitage test). The level of agreement among the guidelines and the prescription of 
adjuvant systemic treatment was expressed by means of a Cohen’s kappa score. 
A kappa score of one indicates perfect agreement, where a kappa of zero indicates 
no agreement.
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Results

Total patient series (1998-2006)
Tumour and patient characteristics are summarised in table 2. The patient series 
consisted of 1197 patients of whom 251 patients (21%) were diagnosed between 
1998 and 2001, 361 patients (30%) between 2002 and 2003, and 585 patients (49%) 
between 2004 and 2006 (RASTER-series)(suppl. table 3). The latter cohort consisted 
of younger patients who had more often poorly differentiated tumours and received 
more often adjuvant systemic treatment (table 2). All � ve prognostic factors required 
by the guidelines for adjuvant systemic treatment (age, nodal status, tumour size, 
histological grade and oestrogen receptor; suppl. table 4) could be retrieved in 97% 
of patients (1168/1197). Age and nodal status could be retrieved in all patients. 

Table 2: Patient and tumour characteristics (N=1197).

N % N % N % N %
Number of patients 1197 100% 251 21% 361 30% 585 49% n.a.*
Year of Diagnosis n.a.*
1998 53 4% 53 21% … … … … …
1999 81 7% 81 32% … … … … …
2000 59 5% 59 23% … … … … …
2001 58 5% 58 23% … … … … …
2002 164 14% … … 164 45% … … …
2003 197 16% … … 197 55% … … …
2004 148 12% … … … … 148 25% …
2005 169 14% … … … … 169 29% …
2006 268 22% … … … … 268 46% …
Age p<0.0001
� 35 years 66 6% 21 8% 13 4% 32 5% …
36-40 years 107 9% 16 6% 33 9% 58 10% …
41-45 years 185 16% 30 12% 45 12% 110 19% …
46-50 years 337 28% 72 29% 72 20% 193 33% …
51-55 years 319 27% 63 25% 109 30% 147 25% …
> 55 years 183 15% 49 19% 89 25% 45 8% …
Tumour size (pTNM) 0.21
pT1 (� 20 mm) 906 76% 189 75% 287 80% 430 74% …
pT2 (> 20-50 mm) 288 24% 62 25% 72 20% 154 26% …
pT3 (> 50 mm) 2 0.2% … … 1 0.3% 1 0.2% …
Missing 1 0.1% 1 0.3%
Histologic grade 0.009
1 (good) 298 25% 77 31% 91 26% 130 22% …
2 (intermediate) 550 47% 111 45% 158 45% 281 48% …
3 (poor) 331 28% 57 23% 101 29% 173 30% …
Missing 18 2% 6 3% 11 3% 1 0.2%
Oestrogen-receptor status 0.16
Negative 239 20% 48 20% 83 24% 108 18% …
Positive 946 80% 200 80% 269 76% 477 82% …
Missing 12 1% 3 1% 9 2%
Progesterone-receptor status 0.42
Negative 367 31% 76 31% 117 34% 174 30% …
Positive 808 69% 170 69% 228 66% 410 70% …
Missing 22 2% 5 2% 16 4% 1 0.2%
HER2-receptor status 0.029
Negative 846 85% 203 84% 166 80% 477 88% …
Positive 147 15% 39 16% 41 20% 67 12% …
Missing 204 17% 9 4% 154 43% 41 7%
Adjuvant systemic treatment p<0.0001
None 718 60% 159 63% 236 66% 323 55% …
Chemotherapy 180 15% 35 14% 58 16% 87 15% …
Endocrine therapy 90 8% 41 16% 21 6% 28 5% …
Both 208 17% 16 6% 45 13% 147 25% …
Missing 1 0.1% 1 0.3%

Note that the percentages in tables and text may not add up to 100% or add up over 100% due to rounding off.

Year of diagnosis
between 2002-2003

Year of diagnosis
between 2004-2006

Total
Year of diagnosis

between 1998-2001

* n.a.: not applicable

P-value
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Table 3: Adherence to prescribed adjuvant systemic treatment and based on Dutch CBO guidelines 
in total patient series (A), in patients diagnosed between 1998-2001 (B), between 2002-2003 (C) and 
between 2004-2006 (D). Not compliant consists of under-treatment (grey) and over-treatment (grey with 
red letters).

The Dutch CBO guidelines classi� ed 65% (768/1185) of the patients as low risk and 
35% (417/1185) as high (table 3A). In 40% (478/1185) of patients, adjuvant systemic 
treatment was prescribed and in 60% none (707/1185). Treatment advice was compliant 
in 86% (1014/1185) and not compliant in 14% (171/1185) with treatment advice based 
on the Dutch CBO guidelines. Ninety-eight clinical low risk patients (8%) were treated 
and 73 clinical high risk patients (6%) did not receive adjuvant systemic treatment 
according to the guidelines (table 3A).
The adherence to Dutch CBO guidelines increased over time from 58% in 1998 to 
91% in 2006 (� gure 1B, suppl. table 5A, suppl. � gure). A slight decrease in adherence 
was seen in 2004 compared to 2003 (84% versus 89% respectively) when adapted 
guidelines were introduced. From 2005 onwards the adherence increased (� gure 1B). 
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guidelines (B) in the prescription of adjuvant systemic treatment between 1998 and 2006.

Before the introduction of the Dutch CBO guidelines (1998-2001), adjuvant systemic 
treatment was in 73% (182/248) of patients concordant with these guidelines (table 
3, � gure 2). After its introduction, the treatment was compliant with these guidelines 
in 89% (832/937) of patients.
No signi� cant difference was present in patient and tumour characteristics between 
patients in whom the treatment advice was and was not compliant with Dutch CBO 
guidelines (suppl. table 6).

Figure 2: The adherence before (1998-2001) and after (2002-2003 and 2004-2006) the introduction of 
the Dutch CBO guidelines.
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The clinical risk classi� cation according to the Dutch CBO guidelines was discordant 
for 374 patients (31%; kappa 0.419) with Adjuvant! Online, for 550 patients (46%; 
kappa 0.220) with St Gallen guidelines, and, for 99 patients (8%; kappa 0.818) with 
NPI (suppl. table 7). If the St Gallen guidelines, Adjuvant! Online and NPI were 
compared to one another, a similar amount of discordance was observed (which 
varied from 21%–45%; suppl. table 8).  
When data on over- and under-treatment per year in the NKI were compared with 
those of all other centres (suppl. table 5) the percentages demonstrated a slightly 
higher adherence rate for NKI patients in 2002-2006.

Discussion

When the Dutch CBO guidelines (1998-2001) were introduced, the suggested 
treatment � tted 73% of the patients. In the years after implementation (2002-2006), 
the adherence increased to 91%. In almost similar numbers more or less adjuvant 
systemic treatment was given than recommended, although a small preference for 
(over-) treatment was present consistently over the years. 
The formal introduction of national and evidence-based guidelines resulted in a 
more uniform treatment advice in lymph node-negative breast cancer patients in 
the Netherlands. Whether this will lead to survival improvement of these breast 
cancer patients can not be deducted from our data. In a hospital-based investigation 
in Rhode Island, Lash et al. showed higher recurrence rates and mortality at 5 
years among women who received less than de� nitive prognostic evaluation and 
therapy.20 Hébert-Croteau et al. showed in a series of 1,541 node-negative breast 
cancer patients diagnosed between 1988 and 1994 that treatment according to 
guidelines is associated with improved survival. The treatment was compliant with 
treatment guidelines in approximately two-third of the patients in this study. In their 
conclusion they state that promoting the adoption of guidelines for treatment is an 
effective strategy for disease control (even after adjustment for age, co-morbidity 
and locoregional treatment in multivariate analysis).21 Based on the latter study we 
expect that treatment according to evidence-based guidelines will lead to better 
health care and improved survival.
The adherence to the treatment guidelines in this study may have been biased by 
the composition of the patient series. The adherence before the introduction of the 
guidelines (1998-2001) was studied in patients from one single national cancer 
centre. The adherence after the introduction was studied in patients from four 
hospitals (2002-2003) and a third patient series (2004-2006) was derived from 16 
hospitals. All these 16 institutes participated in the RASTER study and were therefore 
probably more willing to participate in the development of treatment guidelines, 
to anticipate or act on new innovations and in general re� ect on their actions.17 
Therefore their adherence to guidelines could be higher. However, � ndings from our 
national cancer registries regarding the prescription of adjuvant systemic treatment 
and adherence to guidelines in 2005 and 2006 are comparable to our � ndings 
(internal report, ‘Evaluation of the use of guidelines for the diagnosis and treatment 
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of breast carcinoma’, Association of Comprehensive Cancer Centres, Utrecht, the 
Netherlands). In addition, when adherence over the years for NKI patients was 
compared with these for patients from other centres (2002-2006) essentially similar 
numbers were observed with a slightly higher adherence rate for NKI patients.

Eisinger et al. studied the adherence to regional network guidelines in France 
and found an adherence rate of 84% for adjuvant chemotherapy prescription 
in a retrospective study in patients treated between 1997 and 2003 (N=4,533).22 
Landercasper et al. showed in a retrospective study of 200 new consecutive breast 
cancer patients diagnosed in 2004, that the prescription of adjuvant systemic 
treatment was compliant in 63% with NCCN (National Comprehensive Cancer 
Network) guidelines.23 The adherence described in our study was higher (90% in 
2004-2006; table 3D) in the same time period. One explanation may be the rather 
young (and possibly healthy) patient population in our study with a relatively long life 
expectancy compared to both discussed studies. 
Palazzi et al. performed a study investigating the prescription of adjuvant treatment in 
1,610 patients (treated in 1997) and found that deviations from guidelines existed in 
half of the node-negative patients and was more frequent in intermediate-prognosis 
patients.6 In our study, deviations from the guidelines occurred equally in patients 
with a good and poor prognosis.
None of the analyses considered co-morbidity or patient preference. The � rst aspect 
will more often be associated with ‘under-treatment’, while the patient’s preference 
may lead to ‘over-treatment’.24

Nowadays, medical oncologists have more easily access to all international adjuvant 
systemic treatment guidelines and may develop their own treatment preferences 
for node-negative breast cancer patients. Prognostic and predictive selection 
criteria and treatment recommendations vary among the various guidelines. The 
Dutch CBO guidelines (2004 version) are restrictive in the prescription of adjuvant 
systemic treatment, especially endocrine treatment, in comparison with international 
guidelines. They only advise adjuvant endocrine treatment in clinical high-risk 
patients with hormone receptor-positive tumours in combination with chemotherapy; 
with the exception of patients of 60 years and older. This is in contrast with guidelines 
used in other countries, especially Southern Europe and United States (e.g. St 
Gallen guidelines or Adjuvant! Online!), where adjuvant endocrine treatment is 
advised to the majority or even all patients with oestrogen receptor-positive tumours. 
A number of Dutch medical oncologists may therefore disagree with these restrictive 
Dutch CBO guidelines and base their treatment advice rather on the international 
guidelines, which may serve another explanation for over-treatment. We would like 
to emphasise that these comparisons among clinical risk estimates based on various 
treatment guidelines are theoretical and are based on the fact that only one of the 
risk-assessment methods would be chosen for use. Risk assessment and adjuvant 
systemic treatment advice using CBO guidelines was in this study discordant with 
Adjuvant! Online, Nottingham Prognostic Index and St Gallen guidelines in 31%, 8% 
and 46% of patients, respectively. 
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Conclusion

Adherence to national treatment guidelines for adjuvant systemic treatment in breast 
cancer is high in the Netherlands. Formal introduction of the Dutch CBO guidelines 
resulted in a more uniform treatment advice. However, there is a substantial difference 
in risk classi� cation and treatment recommendations between the Dutch CBO 
guidelines and international guidelines, positioning the Netherlands as a country 
in the world with a rather restrictive attitude towards the use of adjuvant systemic 
therapy in the treatment of node-negative breast cancer patients. 
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Supplementary tables and fi gure

Suppl. table 1: Distribution of patients over hospitals and diagnosis period.

Suppl. table 2: Adjuvant systemic treatment based on the risk category according to the 19987(A) and 
the 20018(C) version of the Sankt Gallen-guidelines for the treatment of breast cancer. An intermediate 
or high risk is considered an indication for adjuvant systemic treatment (see B and D, respectively).

A.

Minimal/low risk Intermediate risk High risk

Factors (1998) (has all listed factors) (risk classified between the other 
2 categories) (has at least 1 listed factor)

Tumour size (pT) � 1 cm > 1-2 cm > 2 cm

Oestrogen receptor (ER) and/or

progesterone receptor (PgR) status

Grade Grade 1 Grade 1-2 Grade 2-3

Age � 35 years < 35 years

B.

Minimal/low risk Intermediate risk High risk

None or Chemotherapy + Chemotherapy +

endocrine therapy endocrine therapy endocrine therapy

ER and PgR negative Not applicable Not applicable Chemotherapy

None or Chemotherapy + Chemotherapy

endocrine therapy endocrine therapy + endocrine therapy

ER and PgR negative Not applicable Not applicable Chemotherapy

C.

Endocrine-Nonresponsive*

D.

Risk Group Premenopausal Postmenopausal Premenopausal Postmenopausal

Tamoxifen, or Tamoxifen, or

Tamoxifen + chemotherapy Tamoxifen + chemotherapy

Tamoxifen, or Tamoxifen, or

Tamoxifen + chemotherapy Tamoxifen + chemotherapy

Positive Positive Negative

Patient group (1998)

Premenopausal
ER or PgR positive

Postmenopausal
ER or PgR positive

Minimal low risk not applicable

Risk category (2001)

Average/high risk ER- and PgR-negative

Treatment according to responsiveness to endocrine therapies (2001)

Endocrine Responsive Endocrine-Nonresponsive

ER- and/or PgR-positive, and at least 1 of the following features:

Chemotherapy Chemotherapy

Node-positive Chemotherapy Chemotherapy

Tamoxifen or none Tamoxifen or none not applicable not applicableNode-negative, minimal low risk

Node-negative, average/high risk

ER- and/or PgR-positive, and all of the following features:

Endocrine Responsive*

pT � 2 cm, and

grade 1, and

age � 35 years

pT > 2 cm, or

grade 2-3, or

age < 35 years
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Suppl. table 3: Baseline descriptive statistics of continuous patient and tumour characteristics.

Suppl. table 4: Presence of required prognostic factors for clinical risk assessment (age, lymph node 
status, tumour size, histologic grade and oestrogen receptor). Tumour size was retrievable in 99.8% of 
patients (1195/1197), histological grade in 98% (1179/1197) and oestrogen receptor in 99% (1185/1197).
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Suppl. table 5: Adherence to Dutch CBO guidelines for adjuvant systemic treatment per year and the 
resulting under- and over-treatment in all patients (A), in NKI patients (B) and not NKI patients (C).



112

Who needs adjuvant systematic treatment

6

Suppl. table 6: Patient and tumour characteristics of patients in which the adjuvant systemic treatment 
was and was not compliant with the Dutch CBO guidelines.
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Suppl. table 7: Theoretical comparison between risk assessment based on Dutch CBO guidelines and 
versus A.) Adjuvant Online! guidelines, B) St Gallen guidelines, and C) Nottingham Prognostic Index 
(NPI) in total patient series. See methods section for what version of guidelines was use
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Suppl. table 8: Overview of the theoretical comparison and discordances between risk assessment 
based on Dutch CBO guidelines, Adjuvant Online, St Gallen guidelines and Nottingham Prognostic 
Index (NPI) in total series.

Suppl. fi gure: “The adherence before (1998-2001) and after (2002-2003 and 2004-2006) the 
introduction of the Dutch CBO guidelines.” Compliance and non-compliance with Dutch CBO guidelines 
regarding adjuvant systemic treatment between 1998 and 2006.
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