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Summary

AIMS: There is a lack of national and international publicly 
available long-term survival outcome data from individual 
healthcare providers in medical oncology. In this study, the 
overall survival at a medium-sized medical oncology ser-
vice at Olten Cantonal Hospital was evaluated and com-
pared as a local benchmark report with national data from 
the Swiss Cancer Registries. Furthermore, adherence to 
treatment guidelines was investigated as an additional 
quality indicator.

METHODS: The 1- and 5-year overall survival of all pa-
tients with breast cancer, testicular cancer, colon cancer, 
non-small-cell lung cancer, Hodgkin lymphoma, and dif-
fuse large B-cell lymphoma in Switzerland from 2008 to 
2017 with at least one outpatient visit at the in-house 
medical oncology service at Olten Cantonal Hospital was 
analysed and compared with the specific overall popula-
tion-based outcome data provided by the National Agency 
for Cancer Registration (NACR), which were set as a na-
tional benchmark. Until 2020, no data from the Canton 
of Solothurn, to which Olten belongs, were reported to 
the NACR. Further, adherence to internationally recog-
nized clinical guidelines for stage-specific treatment was 
assessed.

RESULTS: Until September 8, 2020, data on 842 patients 
with a median follow-up period of 70 months were collect-
ed and analysed. The 1- and 5-year overall survival for 
colon and non-small cell cancer, Hodgkin lymphoma, and 
diffuse large B-cell lymphoma and the 5-year overall sur-
vival for testicular cancer in the Olten cohort did not sig-
nificantly differ from the NACR data. The 1-year overall 
survival for testicular cancer was not comparable statis-
tically. The 5-year overall survival for breast cancer (un-
adjusted for stage) was significantly higher in the NACR 
collective (84.5%) than in the Olten collective (79.7%) but

not for the individual breast cancer stages. The Olten col-
lective included approximately 2.5 times as many patients
with stage 4 breast cancer (17.5%) as the NACR collective
(6.9%). Approximately 92.4% of the patients in the cura-
tive setting and 85.8% of the patients in the palliative set-
ting received first-line treatment according to guidelines.

CONCLUSIONS: The statistically comparable local 1- and
5-year overall survival of the analysed malignancies, with
adjustment for stage for the 5-year overall survival for
breast cancer, is in line with the national benchmark. Ad-
herence to treatment guidelines is high.

Introduction

The quality of care and performance is a central aspect of
healthcare policies, and quality control is required by the
law [1]. For many years, there have been calls for a uni-
form quality assessment applicable to different domains,
for example, by the United States Institute of Medicine
[2]. Focusing on cancer care, the National Comprehen-
sive Cancer Network in the United States has elaborated
a list of quality measures for endorsement [3]. Many of
these goals are certainly part of daily management by med-
ical oncology providers in Switzerland, but there is a lack
of universally accepted definitions, methods, and ways to
measure and report them to the public [4, 5].

Cancer centre certification programs aim to ensure quality
by focusing on procedures and timely assessment of the
outcomes of mostly surgical interventions. Certification
programs in Switzerland are almost all voluntary, and data
from individual certified centres are not publicly available
[6, 7].

Outcome parameters such as survival data as well as fac-
tors that impact outcomes, including guideline adherence,
availability of specialized tumour boards, and treatments in
a study setting, are of utmost importance [8–12]. Addition-
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ally, patient-reported outcome measures and experiences
are promising tools but are not widely implemented in dai-
ly practice. Other benchmarks published by the American
Society of Clinical Oncology focus on surrogate parame-
ters such as personnel, productivity, revenues, expenses,
and salaries but not on outcomes [13]. Apart from the al-
most exclusively voluntary certification programs and the
mandatory regulations for a few, mainly surgical, proce-
dures in cancer care, the Swiss healthcare system does not
consider them binding benchmarks, and they are not sys-
tematically implemented, collected, and reported [14].

The main aim of this study was to investigate the overall
survival (OS) outcomes of patients receiving care from
medical oncologists at our institution in Switzerland, a
medium-sized in-house medical oncology service (MOS)
at Olten Cantonal Hospital. For logistical reasons, we eval-
uated only patients with at least one outpatient visit at the
medical oncology service during the study period. We ex-
amined the overall survival of patients with six types of
cancer from 2008 to 2017 and compared it with survival
data provided by the National Agency for Cancer Regis-
tration (NACR), which we set as national benchmarks. We
hypothesized that for the six cancer types, the overall sur-
vival at the Olten medical oncology service is comparable
to the national data.

Several studies have demonstrated improved survival for
cancer types if treatment adheres to guidelines and treat-
ment protocols [8, 9]. We also therefore investigated ad-
herence to internationally recognized guidelines at the
Olten medical oncology service and hypothesized that
treatments follow the guidelines in at least 80% of cases.

Methods

Patients and study design

Olten Cantonal Hospital, a teaching hospital of the medical
faculties of the Universities of Bern and Basel, is a 200-bed
hospital that provides primary care and extended primary
care for the eastern part of the Canton of Solothurn, serving
a population of approximately 100,000 inhabitants. Since
2008, Olten Cantonal Hospital has had an in-house med-
ical oncology service with three board-certified medical
oncologists (up to 2017: 180% full time equivalent), one
board-certified haematologist (80% full time equivalent),
and two residents (200% full time equivalent). Starting
2013, the medical oncology service has had institutional-
ized cooperation in oncology training with the Centre for
Oncology, Haematology, and Transfusion Medicine at Aa-
rau Cantonal Hospital, an approximately 600-bed hospital.
Together, the two oncology services have operated a breast
care unit certified by the European Society of Breast Can-
cer Specialists since 2013. In 2014, the medical oncolo-
gy service was certified as a cancer care institution by the
Swiss Society of Medical Oncology. On average, 280–300
new patients with cancer are seen each year at the Olten-
medical oncology service. From 2008 to 2020, an average
of 6848 outpatient consultations per year took place.Tu-
mour board case discussions are held once a week, involv-
ing all different diagnostic and therapeutic specialists. As
a general internal rule, all new cancer cases treated at the
medical oncology service must be presented to the tumour
board. The number of tumour board discussions increased

over time from 349 in 2008 to 814 in 2020. Cooperation
with other institutions allows for comprehensive decision-
making.

We used January 1, 2008, the founding date of the medical
oncology service, as the starting point for this study. All
patients with cancer with at least one outpatient visit at the
medical oncology service up to December 31, 2017, were
included. To possibly allow for a broad statement on the
performance of the medical oncology service, we focused
the investigation on six frequent or highly curable types of
cancer (mean 36.3% of newly diagnosed patients per year):
breast cancer, testicular cancer, colon cancer, non-small-
cell lung cancer, Hodgkin lymphoma, and diffuse large B-
cell lymphoma (DLBCL). Figure 1 shows the inclusion
and exclusion criteria. Patients with a corresponding dis-
ease were selected from the chronologically updated data-
base of new patients at the medical oncology service. Pa-
tient and cancer characteristics, comorbidities at the first
consultation, and date of the last follow-up visit were ex-
tracted from the medical records. The date of death was de-
termined by reviewing the medical records or by contact-
ing the local municipalities when this datum was missing
from our files.

The Swiss Cancer Registries collect vital status data by
linkage with federal mortality data and verification of vital
status with the cantonal registration offices. Only primary
tumours per incidence year were included, and all cases of
relapse were excluded from this study. Follow-up informa-
tion was available until December 31, 2017.

Definition of the primary and secondary endpoints

As the primary endpoint, the outcomes of the patients with
cancer at the medical oncology service were evaluated. To
examine the impact of the medical oncology service, we
calculated and defined the overall survival as the time from
the first consultation at the medical oncology service to the
date of death. Patients who were still alive or lost to fol-
low-up at the time of the analysis were censored at the last
confirmable date of being alive. Where subgroups were too
small to analyse or where the median time to death was not
yet reached, the data were classified as not applicable.

The outcomes of the patients at the medical oncology ser-
vice were compared with national outcome data, calculated
and provided by the NACR for each of the six cancer
types, including all primary cancers from 2008 to 2017. In
2008, 15 out of 26 cantons kept a cancer registry, cover-
ing 62.5% of the Swiss population. In 2017, this number
increased to 23 cantons and 94.0% population coverage.
Completeness of case ascertainment is generally high in
Switzerland [15], with proportions of death certificate-only
cases ranging below 1.5% for all incidence years included
in the study. Notably, the NACR data up to 2020 do not
include any data from the Canton of Solothurn, to which
Olten belongs.

The overall survival of the patients was estimated using
the Kaplan–Meier method. As is customary for registry da-
ta, the NACR used the time of histological diagnosis as
the start date to calculate the overall survival, whereas the
medical oncology service used the date of the first consul-
tation in the outpatient service.
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Guideline conformity, the secondary descriptive endpoint,
was assessed by comparing the treatment decision with
stage-specific guidelines that were valid at the respective
time period: National Comprehensive Cancer Network
Clinical Practice Guidelines in Oncology, the European
Society for Medical Oncology Guidelines, and/or the
American Society of Clinical Oncology Clinical Practice
Guidelines [16–18]. These guidelines are recognized by
the voluntary certification program of the Swiss Society of
Medical Oncology [6]. Adherence to these guidelines was
assessed via chart review by the oncology fellow at the
medical oncology service, and cases of uncertainty were
discussed and decided with the senior oncologist at the
medical oncology service. Details of the respective thera-
pies such as dose, dose intensity, treatment duration, appli-
cation of granulocyte colony-stimulating factor (G-CSF),
antibiotic prophylaxis, and characteristics of surgery and
radiotherapy were not analysed. Patients who were not
treated according to the guidelines were classified into
two groups: patients for whom there was no medical ex-
planation recorded for this decision, and patients who re-
ceived individually adjusted treatment. Individual adjust-
ment means, for example, that patients declined an
adjuvant treatment or that bleomycin was omitted for an el-
derly patient owing to an increased risk for pneumonitis.

Statistical analyses

All data from the hospital’s internal medical records were
given a neutral number and were transferred to a table.
Data that contributed to the identification of the test par-
ticipants were kept separately from the study data. The
median follow-up period at the medical oncology service
was estimated using the reverse Kaplan–Meier method.
For the time-to-event endpoint (overall survival), the Ka-
plan–Meier method was used to estimate the median 1- and
5-year overall survival probabilities. The analyses were not
adjusted for stage, age, or any other possible influencing
factor. Therefore, all analyses were considered explorato-

ry. Log–log transformation was used for calculating the
95% confidence interval (CI) concerning survival function.
To compare the medical oncology service data with the
NACR data, we used the approximation of comparing the
95% CI. Therein, a non-overlapping 95% CI was consid-
ered to indicate a statistically significant difference with a
p value of <0.05.

Treatment according to the guidelines was considered as
a categorical variable, and the exact log-rank test based
on a permutation test was used. To investigate whether a
correlation exists between patient treatment following the
guidelines and overall survival, we calculated Harrell’s C
index for each subgroup [19]. Harrell’s C index is a para-
meter between 0 and 1 that is used to determine the corre-
lation of concordant pairs. A Harrell’s C index of 0.5 in-
dicates a 50/50 chance and therefore represents a lack of
influence of the analysed variable on the outcome. The rea-
son for not using hazard ratios was that there were part-
ly too few events in the patient subgroups. Statistical tests
were performed at a 5% level, and the significance level
was not adjusted for multiple testing. For the analysis, we
used the software for statistical computing R version 4.1,
package survival version 3.2. The analysis methods were
standard, and no self-implemented methods were used.
The code can be shared upon request.

Ethical considerations

The study was approved by the regional ethics committee
(EKNZ 2018-02230), and the requirement of informed
consent was waived based on Article 34 of the Swiss Fed-
eral Human Research Act (non-genetic health-related per-
sonal data; it is impossible or disproportionately difficult
to obtain consent or to provide information on the right to
dissent, or this would impose an undue burden on the per-
son concerned; no documented refusal is available).

Figure 1: Flow chart of patient inclusion. Out of 1069 potential patients, 227 patients were excluded, while 842 patients were included in the
analysis.

Original article Swiss Med Wkly. 2023;153:40091

Swiss Medical Weekly · www.smw.ch · published under the copyright license Attribution 4.0 International (CC BY 4.0) Page 3 of 8



Results

Study population and baseline characteristics

Of the initially included 1069 patients at the medical on-
cology service, 227 (21.2%) had to be excluded for various
reasons; of them, 47 patients were excluded owing to miss-
ing data (41 owing to lack of data and 6 owing to absence
of histological samples) (figure 1). The data on the re-
maining 842 patients with cancer for all analysed outcomes
were complete and analysed up to September 8, 2020. The
baseline patient characteristics are shown in table 1.

Overall survival at the medical oncology service and
comparison with national data

The median follow-up period of the 842 patients at the
medical oncology service was 69.7 months (95%CI = 64.7,
72.0). Figure 2 shows the Kaplan–Meier curve for the
overall survival stratified by cancer type. The median over-
all survival for colon cancer was 62.6 months (95% CI
= 45.6, 112.9), while that for non-small-cell lung cancer
was 14.0 months (95% CI = 11.5, 16.8). For breast cancer,
testicular cancer, Hodgkin lymphoma, and diffuse large
B-cell lymphoma, the median overall survival was not
reached.

The outcomes for patients at the medical oncology service
and in the NACR data regarding the 1- and 5-year overall
survival (OS) showed, with an overlapping 95% CI, no
statistically significant difference for colon cancer (1-year
OS: MOS = 86.4%, NACR = 81.9%; 5-year OS: MOS
= 50.4%, NACR = 58.8%), non-small-cell lung cancer
(1-year OS: MOS = 55.2%, NACR = 56.3%; 5-year OS:
MOS = 23.8%, NACR = 25.5%), Hodgkin lymphoma
(1-year OS: MOS = 91.3%, NACR = 94.7%; 5-year OS:
MOS = 82.2%, NACR = 89.2%), and diffuse large B-cell
lymphoma (1-year OS: MOS = 91.2%, NACR = 77.8%;
5-year OS: MOS = 72.2%, NACR = 62.3%). The 1-year
overall survival of the patients with testicular cancer could
not be compared statistically because no death occurred
during the first year of follow-up at the medical oncology
service and thereby, no 95% CI could be calculated on the
basis of the 50 cases included in the analysis. The NACR
data showed a 1-year overall survival of 99%. The 5-year
overall survival for testicular cancer was not significant-
ly different: 97.3% in both the medical oncology service
and NACR collectives. A significant difference with a non-
overlapping 95% CI was observed in the 5-year overall
survival among the patients with breast cancer (MOS =
78.9%, NACR = 84.5%), with the medical oncology ser-
vice data being inferior to the NACR data. In the med-
ical oncology service collective, there were approximately

2.5 times (17.5% vs. 6.9%) as many patients with stage 4
breast cancer as in the NACR collective. In the NACR da-
ta set for breast cancer, which was stratified by stage, 3.6%
of the patients were excluded owing to missing stage infor-
mation. In the comparison of the 5-year overall survival for
each stage, no significant difference between the two data
sets was found. Additionally, the time interval from histo-
logical diagnosis to the first consultation at the medical on-
cology service among the patients with breast cancer was,
on average, about 1 week (stage 1 = 7.1 days, stage 2 = 7.7
days, stage 3 = 5.7 days, and stage 4 = 7.6 days). This time
period was not part of the medical oncology service data
on the overall survival. The comparisons are shown in ta-
bles 2–4.

Guideline adherence at the medical oncology service

Approximately 92.4% of the patients in the curative setting
and 85.8% of the patients in the palliative setting received
first-line treatment according to the guidelines [16–18].
Among6.9% of the patients in the curative setting, treat-
ment was individually adjusted: 36.8% (14 cases) owing to
comorbidities, 57.9% (22 cases) owing to patients’ wishes,
and 5.3% (2 cases) owing to individual medical decisions.
Among 12.2% of the patients in the palliative setting, treat-
ment was individually adjusted: 58.1% (18 cases) owing to
comorbidities, 38.7% (12 cases) owing to patients’ wish-
es, and 3.2% (1 case) owing to technical limitations. The
groups of individually adjusted treatments were includ-
ed in the number of patients not treated according to the
guidelines. Guideline adherence by cancer type is shown in
Table 5. A better descriptive outcome for the patients treat-
ed according to the guidelines could be seen only in some
subgroups, with Harrell’s C index closer to 1 than to 0 for
breast cancer stage 2 (0.59), colon cancer stage 3 (0.58),
non-small-cell lung cancer stages 1 and 2 (0.61 and 0.62,
respectively), Hodgkin lymphoma stage 3 (1.0), and dif-
fuse large B-cell lymphoma stages 1 and 4 (0.86 and 0.60,
respectively). Owing to the small number of events, the
calculation of the CIs for Harrell's C index for the exami-
nation of statistical significance was dispensed with.

Discussion

Prolongation of life is an important goal of medicine [20].
Herein, we set the aggregated data from the National
Agency for Cancer Registration (NACR) as a benchmark
because to the best of our knowledge, no comparable sur-
vival outcome data have been published by any single
medical oncology service in Switzerland. It is reassuring

Table 1:
Baseline characteristics of the patients at the medical oncology service at Olten Cantonal Hospital from incidence year 2008 to 2017.

Total n % Age (average),
year

Female sex
(%)

Male sex (%) Stage 1 (%) Stage 2 (%) Stage 3 (%) Stage 4 (%)

842 100 63.1 514 (61.0) 328 (39.0) 261 (31.0) 118 (14.0) 180 (21.4) 283 (33.6)

Breast cancer 343 40.7 63.4 333 (97.1) 10 (2.9) 186 (54.2) 53 (15.5) 44 (12.8) 60 (17.5)

Testicular cancer 50 5.9 37.7 0 50 (100) 39 (78.0) 8 (16.0) 3 (6.0) 0 (0.0)

Colon cancer 143 17 66.4 60 (42.0) 83 (58.0) 3 (2.1) 29 (20.3) 50 (35.0) 61 (42.7)

Non-small-cell lung cancer 237 28.1 67.5 88 (37.1) 149 (62.9) 18 (7.6) 12 (5.1) 69 (29.1) 138 (58.2)

Hodgkin lymphoma 23 2.7 44.8 9 (39.1) 14 (60.9) 2 (8.7) 9 (39.1) 7 (30.4) 5 (21.7)

Diffuse large B-cell lymphoma 46 5.5 64.7 24 (52.2) 22 (47.8) 13 (28.3) 7 (15.2) 7 (15.2) 19 (41.3)
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that the Olten medical oncology service data on the overall
survival are in line with the national survival estimates.

Guideline conformity of the therapeutic decision for first-
line treatment at the medical oncology service is at least as
high as or higher than that reported in previous studies on
colon cancer (35.7–96.4%) and pancreatic cancer (34.5%)

in the United States [8, 9]. These two studies investigated
whether patients received stage-appropriate therapy with-
out analysing the details of applied dose intensity and sup-
portive treatments, as we did in our study. Ess et al. showed
a large variability in the treatment of patients with breast
cancer in Switzerland throughout different steps. This vari-

Figure 2: Kaplan–Meier curve for overall survival at the medical oncology service stratified by cancer type. Breast cancer (A), testicular cancer
(B), colon cancer (C), non-small cell lung cancer (D), Hodgkin lymphoma (E), diffuse large B-cell lymphoma (F).OS: overall survival; NSCLC:
non-small-cell lung cancer; HL: Hodgkin lymphoma; DLBCL: diffuse large B-cell lymphoma.

Table 2:
One-year overall survival of the patients treated at the medical oncology service at Olten Cantonal Hospital compared with NACR data from incidence year 2008 to 2017.

Cancer type Medical oncology service at Olten Cantonal Hospital NACR

n (%) Mean age Overall sur-
vival

95% CI n (%) Mean age Overall sur-
vival

95% CI

843 (100) Year % 96,370 (100) Year %

Breast cancer 343 (40.7) 63.4 96.1 (93.4, 97.7) 46,074 (47.8) 62.6 96.6 (96.4, 96.8)

Testicular cancer 50 (5.9) 37.7 100.0 (NA, NA) 3412 (3.5) 38.0 99.0 (98.6, 99.3)

Colon cancer 143 (17.0) 66.4 86.4 (79.6, 91.1) 19,762 (20.5) 71.3 81.9 (81.4, 82.5)

Non-small-cell lung cancer 237 (28.1) 67.5 55.2 (48.5, 61.3) 20,940 (21.7) 68.2 56.3 (55.6, 57.0)

Hodgkin lymphoma 23 (2.7) 44.8 91.3 (69.5, 97.8) 1972 (2.0) 42.4 94.7 (93.6, 95.6)

Diffuse large B-cell lymphoma 46 (5.5) 64.7 91.2 (78.1, 96.6) 4210 (4.4) 67.7 77.8 (76.4, 79.0)

NACR: National Agency for Cancer Registration operated by the National Institute for Cancer Epidemiology and Registration, 2008–2017; NA: not applicable; CI: confidence
interval
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ability was discussed as a possible reason for the geograph-
ical disparities in the survival of patients with breast cancer
in Switzerland [12]. Further, European studies show a wide
variation of adherence to treatment between cancer types
and between stages [21–23]. To the best of our knowledge,
there are also no published data on this topic from other
Swiss institutions of medical oncology.

The aim of compliance with certification program require-
ments is to meet quality standards and thereby improve
results. A recent study in Germany based on registry and
health insurance data compared the outcome of patients
treated at certified centres with the outcome of patients
treated at non-certified centres and found an overall sur-
vival advantage for almost all cancer types treated at certi-
fied centres [24]. Hodgkin lymphoma is one of the highly
curable cancers wherein medical oncology is the corner-
stone of treatment. A large-scale German study found no
difference in treatment efficacy between specialized treat-
ment centres and small practices for patients in clinical
studies for Hodgkin lymphoma [25]. This finding raises
the question of the extent to which, as with surgical pro-
cedures, a medical oncology centre’s size and patient vol-
ume affect outcomes and whether other factors, such as ad-
herence to protocols and guidelines, and networking with
other centres, have the greatest impact on outcomes [12,
26–29].

The quality of medicine is certainly not limited to a com-
parable overall survival. As already proposed by Hip-
pocrates, medicine must strive to achieve goals such as “…
to do away with the sufferings of the sick; to lessen the vio-
lence of their disease …” [30]. Contemporary philosophers
and ethicists have defined four core goals of medicine, ar-
ticulated by the Hastings Centre in 1996 as follows: “the
prevention of disease and injury and promotion and main-
tenance of health; the relief of pain and suffering caused
by maladies; the care and cure of those with a malady and
the care of those who cannot be cured; the avoidance of
premature death and the pursuit of a peaceful death” [31,
Executive Summary]. Although it is beyond the objectives
of our study, except for “avoidance of premature death,”
the Swiss healthcare system has no systematically collect-
ed data on how well institutions perform relative to many
patient needs. Patient-reported outcome measures and ex-
periences (PROMs and PREMs) are promising tools for as-
sessing patients’ perspectives on these goals [10, 32, 33].
However, to date, they are not widely used in the clinical
practice of oncology in Switzerland.

Our study has several limitations. Apart from the retro-
spective nature of the paper-based chart review, the present
data were not adjusted for potential confounders such as
distinct subtypes of a particular cancer, age, or comorbidi-
ties. While death is an unambiguous event, the classifica-

Table 3:
Five-year overall survival of the patients treated at the medical oncology service at Olten Cantonal Hospital compared with NACR data from incidence year 2008 to 2017.

Cancer type Medical oncology service at Olten Cantonal Hospital NACR

n (%) Mean age Overall sur-
vival

95% CI n (%) Mean age Overall sur-
vival

95% CI

843 (100) Year % 963,270 (100) Year %

Breast cancer 343 (40.7) 63.4 80.0 (74.4, 83.9) 46,074 (47.8) 62.6 84.5 (84.1, 84.9)

Testicular cancer 50 (5.9) 37.7 97.3 (82.3, 99.6) 3412 (3.5) 38.0 97.3 (96.5, 97.9)

Colon cancer 143 (17.0) 66.4 50.4 (41.22, 58.8) 19,762 (20.5) 71.3 58.8 (58.0, 59.7)

Non-small-cell lung cancer 237 (28.1) 67.5 23.8 (18.1, 29.9) 20,940 (21.7) 68.2 25.5 (24.8, 26.3)

Hodgkin lymphoma 23 (2.7) 44.8 82.2 (59.2, 92.9) 1972 (2.0) 42.4 89.2 (87.4, 90.7)

Diffuse large B-cell lymphoma 46 (5.5) 64.7 72.2 (56.1, 83.2) 4210 (4.4) 67.7 62.3 (60.5, 64.0)

NACR: National Agency for Cancer Registration operated by the National Institute for Cancer Epidemiology and Registration; CI: confidence interval

Table 4:
Breast cancer outcomes at the medical oncology service at Olten Cantonal Hospital compared with NACR data from incidence year 2008 to 2017. For the NACR data, 1669
cases (3.6%) were excluded owing to missing stage information.

Stage Medical oncology service at Olten Cantonal
Hospital

NACR

5-year overall
survival in %

95% CI n (%) 5-year overall
survival in %

95% CI n (%)

1 92.9 (86.9, 96.1) 186 (54.2) 95.0 (94.6, 95.4) 18,460 (40.1)

2 80.9 (66.4, 89.6) 53 (15.5) 88.5 (87.9, 89.1) 17,024 (37.0)

3 71.0 (50.8, 84.1) 44 (12.8) 74.3 (72.9, 75.7) 5748 (12.5)

4 40.0 (26.7, 52.9) 60 (17.5) 36.2 (33.9, 38.6) 3173 (6.9)

NACR: National Agency for Cancer Registration operated by the National Institute for Cancer Epidemiology and Registration, 2008–2017; CI: confidence interval

Table 5:
Guideline adherence at the medical oncology service at Olten Cantonal Hospital by cancer type.

Curative setting (n, %) Palliative setting (n, %)

According to
the guidelines

Individually
adjusted

Not according to
the guidelines

According to
the guidelines

Individually
adjusted

Not according to
the guidelines

Breast cancer 261 (93.2) 16 (5.7) 3 (1.1) 55 (87.3) 6 (9.5) 2 (3.2)

Testicular cancer 50 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Colon cancer 71 (87.7) 10 (12.3) 0 (0.0) 57 (91.9) 5 (8.1) 0 (0.0)

Non-small-cell lung cancer 70 (87.5) 10 (12.5) 0 (0.0) 131 (83.4) 22 (14.0) 4 (2.5)

Hodgkin lymphoma 20 (95.2) 1 (4.8) 0 (0.0) 2 (100.0) 0 (0.0) 0 (0.0)

Diffuse large B-cell lymphoma 40 (95.2) 1 (2.4) 1 (2.4) 2 (50.0) 2 (50.0) 0 (0.0)
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tion of adherence to the guidelines is subject to potential
bias.

After presentation by the surgical specialists and discus-
sion at the tumour board, many patients with early stages
of breast cancer, colon cancer, and non-small-cell lung can-
cer with no need of adjuvant treatment or patients need-
ing only a simple endocrine therapy for breast cancer were
not invited for a consultation at the medical oncology ser-
vice. These patients were informed by their respective sur-
gical specialist regarding the recommendation of the tu-
mour board. Thereby, their data were not included in this
study but were included in the NACR data set. For breast
cancer, this led to an imbalance in the stage distribution,
with around 2.5 times as many patients under stage 4 in
the medical oncology service data set as in the NACR da-
ta set as well as in comparison with international registry
data [34]. In the NACR data set, 3.6% of the patients with
breast cancer were excluded owing to missing stage infor-
mation. A few patients may have died shortly after diagno-
sis or may have been transferred to an institution without a
visit to the medical oncology service. These patients were
not part of our data but were included in the NACR data. A
further limitation of the study was the small subgroups at
the medical oncology service, which increases the possibil-
ity that genuine effects might have been missed owing to
low power. We recognize the missing granularity for spe-
cific subtypes (e.g., triple-negative breast cancer or non-
small-cell lung cancer with a driver mutation), which have
substantially distinct prognoses [35, 36]. Nevertheless, the
high adherence to the guidelines and the comparable out-
come do not support the assumption of significant differ-
ences in the overall survival for the majority of the sub-
types.

In Switzerland, the uniform and nationwide collection of
data on the progression and recurrence of cancer and data
on comorbidities in a limited number of malignancies start-
ed only recently in 2020 [37]. We assessed the progression-
free survival (PFS) as well as the Charlson comorbidity in-
dex [38] of our patients, but only data from clinical trials
are publicly available for comparison. However, there are
inherent impediments and limitations when comparing
clinical trial data with real-world data. For this reason, we
omitted the collected PFS as well as the analysis of out-
come according to the Charlson comorbidity index from
this report.

Except for a few malignancies, the management of cancer
is characterized by the interdisciplinary nature of the treat-
ment, which involves other specialties in addition to med-
ical oncology. Thus, in general, it is difficult to determine
the relative contribution of medical oncology to the overall
survival, which might limit the application of this bench-
mark for medical oncology services.

With the goal of improving the quality of cancer care, a
continuous re-evaluation of patient outcomes using uni-
formly structured data on performed procedures, comor-
bidities, clinical outcome parameters, and metrics based on
patients’ perspectives is needed. However, reliable com-
parisons across institutions may be affected by small case
numbers, hampering the accuracy of outcome estimates.

In Switzerland, the evaluation of the quality of care, di-
agnosis, and treatment is explicitly anchored in the law
[37] as one of the goals. The data compiled by the NACR

and hopefully also data provided by certification programs
might offer the opportunity to develop risk-adjusted out-
come indicators and to set benchmarks on outcomes in the
future.
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