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We thank Dr. Franceschini and colleagues for their 
comment (1) on our recently published article in the Lancet 
Oncology (2). First, it is completely justified to ask oneself 
whether results from observational studies are likely to 
arise from selection bias. It is extensively described that 
observational studies investigating treatment effects are 
prone to confounding by severity (3). However, in contrast 
to randomised controlled trials (RCTs), observational 
studies do reflect the real-world population. As long as 
we interpret the results carefully, as it should be done for 
RCTs as well, these types of studies are of additional value 
through their ability to include large numbers of patients 
in conditions as we see them in daily practice (4,5). Hereby, 
results from observational studies generate valuable 
information that can support findings obtained from RCTs. 
Especially regarding the ‘battle’ between breast-conserving 
surgery plus radiotherapy (BCT) and mastectomy (MAST), 
all RCTs where clinicians rely on, were conducted in 
the nineteen-eighties. Over the last decades, diagnostic 
procedures, (adjuvant) treatment and follow-up strategies 
have been improved drastically. Besides, the proportion of 
elderly breast cancer patients is increasing. This may all 
contribute to altered survival rates in the present era and 
motivated us to investigate primary treatment effects on 
a population-based observational cohort as seen in daily 

practice.
To elaborate on the possibly large impact of age on 

the outcomes, we would like to mention that we used 
age as a categorical variable in the multivariable analyses. 
We categorised patients into six groups: <40, 40–49, 50–59, 
60–69, 70–79, >79 years, as shown in our baseline table (2). 
Indeed, patients in the MAST group (median age 63 years) 
were generally older than patients in the BCT group 
(median age 58 years). Although we corrected for age in the 
multivariable analyses, it may still have an impact on the 
outcome. Future research should define whether the results 
hold in every age group.

Another example the authors mention is stratification 
for biological prognostic factors such as oestrogen receptor 
(ER) and progesterone receptor (PR) status. We completely 
agree that these factors may play an important role in 
survival outcomes. As discussed in our article, HER2 
status testing was in our cohort not routinely introduced 
in clinical practice yet, as it wasn’t either in the era of the 
RCTs. Therefore, it was not used in clinical decision-
making. Lacking data on HER2 status certainly limits 
the generalisability of the results to the current setting, 
as mentioned in our discussion section, especially for 
the relatively small subgroup of patients with HER2 
overexpression. The authors rightly note that ER and 
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PR receptor status were missing for a large proportion of 
patients. Although missing data was considered as missing at 
random, this is certainly a limitation of our study. However, 
to prevent exclusion of a large number of patients, we 
performed multiple imputation. This statistical method is 
described to lead to the generation of unbiased, but more 
precise effect estimates as compared with complete case 
analyses (6). In this way, we were able to correct for ER 
and PR receptor status without excluding patients, still 
obtaining reliable estimates. To further confirm if the 
results hold true in subgroups based on molecular subtype, 
stratified analyses must be performed in a more recent 
cohort, in which ER, PR and HER2 status are routinely 
determined. The authors also mention the Ki67 receptor 
as important biological prognostic factor. We would like to 
emphasise that Ki67 is a controversially discussed parameter 
in studying breast cancer prognosis, of which standardised 
assays should be developed to facilitate comparisons 
between studies (7). Moreover, a proliferation factor (mitotic 
count) is included in the Bloom-Richardson grading of 
breast cancer, as practised in the Netherlands.

The authors conclude that the above-described factors 
have led to an imbalance of the treatment groups, resulting 
in improved survival for BCT compared to MAST in T1N0 
breast cancer. We agree with the authors that a certain 
imbalance is present. As we also describe in our discussion 
section, we cannot completely eliminate confounding 
by severity and residual confounding in observational 
studies (2). Therefore, we interpret the results with care, 
stating that BCT is at least equivalent to MAST. These 
results are a confirmation of the fact that BCT performs 
at least equal in terms of overall and breast cancer-specific 
survival in early breast cancer in the real-world population. 
Taking into account the cosmetic and psychological aspects, 
we hope to reduce the number of patients that choose for 
MAST based on unjustified fear of recurrent cancer and 
death. MAST still remains a viable option in T1N0 breast 
cancer, especially since there are many other factors playing 

a role in the decision-making for BCT or MAST, of which 
the patient’s wish should not be forgotten.
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