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Abstract
Purpose To assess adherence to the current European Society for Medical Oncology (ESMO) clinical practice guideline on bone
health in cancer patients and the German guidelines for lung, breast, and prostate cancer among German oncologists in hospitals
and office-based physicians and to identify predictors of guideline compliance to assess the needs for dedicated training.
Methods This was a retrospective sample analysis representing hospitals and office-based physicians in Germany in 2016.
Records from lung, breast, and prostate cancer patients who had received a diagnosis of bone metastasis between April 1,
2015, and March 31, 2016, were included. Oncologists at participating centers answered a self-assessment survey on aspects
related to their professional life, including guideline adherence and years of clinical experience in medical oncology. Guideline
adherence rates were assessed from patient records. Treatment variables and survey data were used to identify predictors of
guideline compliance in a Classification and Regression Tree (CART) analysis.
Results Disregarding recommendations for supplementation of calcium and vitamin D, guideline adherence among physicians
treating lung, breast, or prostate cancer patients was 62%, 92%, and 83%, respectively. Compliance was 15%, 42%, and 40% if
recommendations for dietary supplements were taken into account. Identified predictors of guideline compliance included
treatment setting, medical specialty, years of professional experience, and frequency of quality circle attendance.
Conclusions Compliance with the ESMO and the German guidelines in cancer patients varies between medical specialties. In
particular, patients with lung cancer and bone metastases often do not receive the recommended osteoprotective treatment and
required supplementation. Discrepancies between guideline recommendations and common practice should be addressed with
dedicated training.
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Introduction

Bone metastases are common in advanced cancer and can be
associated with clinically relevant morbidity, including frac-
tures, pain, nerve compression, and hypercalcemia. The inci-
dence of bone metastases is between 65 and 75% in patients
with breast and prostate cancer and between 30 and 40% in
patients with advanced lung cancer [1].

Skeletal-related events (SRE) are typical complications
of the advanced situation and considerably impair the
quality of life of the people affected. Fractures and the
need for radiotherapy are the most frequently reported
SREs. Far less known is the fact that patients with skeletal
complications have a shorter survival time compared with
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patients with skeletal metastases without SRE [2, 3].
Moreover, patients with complications spend much more
days in a hospital and cause significantly more treatment
costs than those without skeletal events [4–6]. Not only
for medical and ethical reasons but also for economic
reasons, it is important to protect patients with bone me-
tastases from skeletal complications. Although, the thera-
py of bone metastases needs an interdisciplinary ap-
proach, the basic therapy for patients with bone metasta-
ses is and remains the use of antiresorptives such as
bisphosphonates and the RANKL inhibitor denosumab.
Both substances have a direct effect on bone pain and
significantly reduce skeletal events by improving bone
stability.

Osteoprotective substances such as denosumab or
bisphosphonates (BP) are recommended for drug treat-
ment by the guidelines (GLs) most frequently used in
Germany [7–9]. The ESMO-GL recommends to start
bisphosphonates or denosumab as soon as bone metasta-
ses are definitively diagnosed in order to delay the first
SRE and reduce subsequent complications from metasta-
tic bone disease [8]. The GLs also recommend the sup-
plementation of calcium and vitamin D in order to mini-
mize the risk of hypocalcaemia through osteoprotective
therapy. Similar recommendations are part of the
German organ-specific S3 GLs. In addition, the German
GLs recommend a dental check-up and treatment if nec-
essary to prevent osteonecrosis of the jaw.

As an exception, in prostate cancer, the organ-specific
German S3 GL recommends osteoprotective therapy de-
pending on the stage of the disease, namely, whether the
prostate carcinoma is still hormone-sensitive or whether it
is a castration-resistant prostate cancer. Osteoprotective
therapy is only recommended in the castration-resistant
setting, as no clinical benefit for the patients could be
proven in two studies at the hormone-sensitive stage.
This recommendation is only valid for zoledronic acid.
Data on the use of denosumab in hormone-sensitive pros-
tate cancer are missing [9–11].

In addit ion, studies have shown that adjuvant
osteoprotective substances such as clodronate also influence
the tumor itself from the very beginning, both with regard to
the occurrence of metastases and with regard to overall sur-
vival [12]. Even after a median follow-up of 97 months, clear
advantages were still visible in overall survival [13].

This representative survey examined the implementation of
the current ESMO guideline (2014) [8] on bone health for
cancer patients with bone metastases (BM). In addition, the
implementation of the osteoprotective recommendations from
the respective national specialist S3 guidelines on lung, breast,
and prostate cancer was examined and taken into account. In
addition, the competence profile of the attending physicians
was analyzed.

Methods

The methods and analysis of this study have already been
successfully applied and published in comparable studies of
AGSMO (formerly ASORS) for neutropenia prophylaxis with
G-CSF after chemotherapy [14, 19]. Further details are pub-
lished in the supplementary material.

Hypotheses

The following hypotheses were tested with the help of the
retrospective, representative patient documentation and the
physicians’ survey:

– As a core hypothesis, it was assumed that the guidelines
for osteoprotection and therapy of osteolysis and osteo-
blastic metastases are insufficiently implemented in “ev-
eryday therapy.”

– The risk and consequences of osteolysis/osteoblastic me-
tastases are not sufficiently known; i.e., the level of
knowledge is not sufficient.

– The competence profile of the treating physicians corre-
lates with the guideline-compliant osteoprotection, and
the analysis of the competence profile of the physicians
provides starting points for the education of further med-
ical training in oncology.

Representative sample (phase 1)

The representativity of the sample is guaranteed by the fact
that it is based on a previously performed care structure anal-
ysis in the various oncological tumor entities, and the neces-
sary sample size is determined on the basis of the respective
extrapolated prevalence of patients with bone metastases in
the individual tumor entities.

For a reliable sample representative of osteoprotective pro-
phylaxis and therapy in patients with bone metastases in
Germany, the target sample size was calculated to 1750 pa-
tients (breast carcinoma (BC), 800; lung carcinoma (LC), 400;
prostate carcinoma (PC), 550), and the distribution of the pa-
tients to be documented among the participating institutions in
the individual indications is determined. It is carried out on the
basis of the collected data on patient numbers and the care
structure data of the institution from phase I. Further details
are given in the supplementary material.

Patient documentation (phase 2)

In phase 2, the current course of therapy (surgery of BM,
radiotherapy, endocrine therapies, chemotherapy, targeted
therapies, and checkpoint inhibitors) of patients with bone
metastases was recorded retrospectively and anonymously
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from the time of diagnosis of the metastases to the time of
documentation based on the patient records. In addition, the
bone-related complaints of the patients were recorded at two
points in time, firstly 3 months after the diagnosis of BM and
secondly at the time of documentation. The documentation
started in September 2016, so the observation period varies
between 6 and 18 months, due to the inclusion criteria. Bone-
related complaints were rated on the following scale: pain-free
or improvement of complaints, unchanged complaints, and
worsening of complaints. Included were patients with osseous
metastases in lung cancer (NSCLC/SCLC), breast cancer, or
prostate cancer who were diagnosed with bone metastases for
the first time between April 1, 2015, and March 31, 2016.
Patients participating in studies on drug tumor therapy were
allowed to be included in the survey.

Patients without confirmed osseous metastases and patients
with hematological neoplasias were excluded.

To prevent selection bias in patient selection, all patients
with bone metastases diagnosed until the assigned number of
patients was reached were documented chronologically for
each participating center from the set date.

Survey of physicians (phase 3)

Parallel to patient documentation, in a third phase, the attend-
ing physicians of the centers participating in documentation
(phase 2) were asked about their competence profile, their
assessment of the guideline quality, and their practicability.
The participation on this questionnaire was voluntary and
the data of physicians was collected strictly pseudonymously.

Definition of the standard and evaluation

The defined standard for guideline-adherent osteoprotection
was based on the ESMO guideline [8]. Both a “weak” stan-
dard without consideration of concomitant medication and a
“strict” standard were defined in which the concomitant med-
ication recommended by the GL was taken into account. Two
different degrees of deviations from the GLwere defined (ma-
jor/minor). GL-compliant therapy (“weak standard”) is de-
fined as follows.

Treatment with bisphosphonates or denosumab

Treatment with bisphosphonates or denosumab is indicated
for bone metastases. In prostate carcinoma, however, the
German organ-specific S3 GL recommends osteoprotective
therapy depending on the stage of the disease, namely, wheth-
er the prostate carcinoma is still hormone-sensitive or whether
it is a castration-resistant prostate carcinoma. The recommen-
dation that an osteoprotective therapy in the hormone-
sensitive stage should be omitted was not yet implemented
in the GL at the time of the survey, so that in the hormone-

sensitive stage, both a therapy with and without
bisphosphonates or denosumab are considered to comply with
the GL. In the castration-resistant stage, GL-compliant thera-
py requires osteoprotective therapy with bisphosphonates or
denosumab; its omission in this case constitutes a major GL
deviation.

Denosumab is indicated/recommended for the treatment of
all three diseases. The three indications also differ according
to which bisphosphonates are considered GL-compliant
(Table 1).

In lung cancer, breast cancer, and castration-resistant pros-
tate cancer, treatment with bisphosphonate or denosumab is
consideredGL-compliant for up to 6 months after diagnosis of
bone metastases. Within this time, a dental treatment to pre-
vent osteonecrosis of the jaw should also be possible if nec-
essary. An initiation more than 6 and less than 12 months after
diagnosis of bone metastases represents a minor deviation
from the GL; an initiationmore than 12months after diagnosis
of bone metastases represents a major deviation. Prostate car-
cinoma is an exception (see above and Table 1).

Patients who died within 3 months after diagnosis of bone
metastases are assumed to have had a pre-final stage, so that
osteoprotective therapy no longer necessarily had to be initi-
ated. Missing osteoprotective therapy in this group is consid-
ered GL-compliant.

Statistical tests

The statistical data analysis was carried out using IBM SPSS
Statistics 20.0 for Windows. The evaluation was primarily
descriptive. For comparisons of interval-scaled variables, such
as the clinical effect of osteoprotection, the Mann-Whitney U
test was performed, if independent variables are binominal. In
case of non-binominal independent variables, the Kruskal-
Wallis test was used, supplemented by corresponding pairwise
comparisons. In order to address the problem of inflation of
type I errors (false-positive or α-errors) by multiple testing,
the p values were adjusted using the Benjamini and Hochberg
procedure to control the false discovery rate (FDR) [15]. Since
the design of this study is explorative in character, correction
of the FDR is more appropriate than a Bonferroni-based cor-
rection of the family-wise error rate (FWER). To determine
the effect strength, the correlation coefficient was calculated
using the following classification: r = 0.5 corresponds to a
strong effect, r = 0.3 to a medium effect, and r = 0.1 to a low
effect [16]. Frequency comparisons were made using the χ2

test.
In order to analyze the possible correlations between treat-

ment in accordance with the guidelines and the competence
profile of the treating physicians, the data of the patient doc-
umentation and the practitioner survey were correlated and
analyzed using a Classification and Regression Tree
(CART). CART is a tree-building binary recursive partitioning
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method that uses the Gini index for discrete distributions [17,
18]; for details, see earlier publication [14]. The following
data from the physician survey are included in the evaluation:
age of the treating physician; academic title; specialist medical
training; training place and duration of training in oncology
and in drug tumor therapy; position in the department/
practice; activity in study groups; publications in specialist
journals and textbooks; active cooperation in guidelines; sci-
entific focus; participation in regional, national, and interna-
tional congresses; and participation in training courses.

Results

Target and actual sample size of the patients to be evaluated
are breast carcinoma (BC, 800/803), prostate carcinoma (PC,
550/549), lung carcinoma (LC, 400/414), and total
(1750/1766). One hundred twenty clinics and 130 practices
with a total of 268 physicians participated.

Clinical effect of osteoprotection (Table 2)

In the overall population, i.e., all observed indications, a pos-
itive correlation between osteoprotective therapy with
bisphosphonates or denosumab and an improvement in
bone-related complaints of patients can be observed after
3 months (p < 0.001) if osteoprotective therapy was started
no later than 2 months after diagnosis of BM. However, the
difference was only statistically significant in LC patients
(p < 0.001, r = 0.291). A statistically significant difference in
bone-related complaints before and after osteoprotective treat-
ment was not observed for BC and PC patients (BC, p =
0.372; PC, p = 1). Differences in hormone sensitivity can be
observed in PC, but these are not significant in hormone-
sensitive PC (p = 1) or in castration-resistant PC (p = 0.813).
The bone-related complaints were also recorded at the time of
documentation (i.e., current therapy situation; at least 6 max-
imally 18 months after diagnosis of bone metastases). If

osteoprotective therapy was continued until the time of docu-
mentation, this was associated with a significant improvement
in symptoms, both in the overall population and in the indi-
vidual indications (see Table 2). The effect strength is in the
medium range for all indications.

Guideline adherence

Bone pain improvement was correlated with guideline adher-
ence (“weak standard”) in lung cancer (p = 0.012) and breast
cancer (p = 0.007) but not in prostate cancer (p = 0.758) (see
Table 3). The pairwise comparisons in the indications LC and
BC show different results with respect to major and minor
deviations, which are however not significant at the adjusted
α level but in part show a trend.While in LC differences are to
be found between standard met and major deviation (r =
0.212, p = 0.060) and between major and minor deviation
(r = 0.275, p = 0.055), there are no differences between stan-
dard met and minor deviations (r = 0.039, p = 1). In contrast,
no difference can be found between major and minor devia-
tions in BC (r = 0.034, p = 1), whereas slight differences with
weak effect size are found between standard met and major
(r = 0.091, p = 0.182) as well as minor deviation (r = 0.091,
p = 0.168). A possible explanation for this could be that a large
proportion of minor deviation in the LC indication is due to
the use of a bisphosphonate not recommended or approved by
the GL in this indication, which may nevertheless have similar
efficacy. In BC, the number of patients not treated in compli-
ance with GL (“weak standard”) is small (major dev. n = 34,
minor dev. n = 28), so that the differences may be
underestimated. There are clear differences in the indications
investigated (see Figs. 1 and 2). The bisphosphonates being
used outside of their labeled indications are presented in
Figure 3 in the supplementary material.

Taking into account the accompanying medication (“strict
standard”), the improvement of bone-related pain in all indi-
cations is associated with a GL-compliant therapy (Table 4).
The Kruskal-Wallis test shows significant differences in all

Table 1 Definition of the standard (“weak”)

Lung cancer Breast cancer Prostate cancer
Initiation of therapy with any of the following substances/latest start after diagnosis of bone metastases

According to
the
guidelines

Zoledronate or denosumab/≤ 6 months Zoledronate, clodronate, pamidronate,
ibandronate, or denosumab/≤ 6 months

Zoledronate or denosumab/≤ 6 months

Minor
deviation

Zoledronate or denosumab/> 6 months
< 12 months or other (off label)
bisphosphonates

Zoledronate, clodronate, pamidronate,
ibandronate or denosumab/> 6 months

< 12 months

Zoledronate or denosumab/> 6 months
< 12 monthsa or other (off label)
bisphosphonates

Major
deviation

Zoledronate or denosumab/> 12 months Zoledronate, clodronate, pamidronate,
ibandronate, or denosumab/> 12 months

Zoledronate or denosumab/> 12 months

a An exception is prostate cancer which is still hormone-sensitive at the diagnosis of bone metastases. The organ guideline (as of 2014) did not
recommend osteoprotective therapy in this case

Support Care Cancer (2020) 28:2175–21842178



Ta
bl
e
2

C
lin

ic
al
re
su
lts

of
os
te
op
ro
te
ct
iv
e
th
er
ap
y
at
re
po
rt
in
g
da
te
in

pa
tie
nt
s
w
ith

a
le
as
ts
ta
bl
e
di
se
as
e
(2
A
)
an
d
in

pa
tie
nt
s
w
ith

pr
og
re
ss
iv
e
di
se
as
e
(2
B
)

W
ith

os
te
op
ro
te
ct
iv
e
th
er
ap
y

W
ith

ou
to

st
eo
pr
ot
ec
tiv

e
th
er
ap
y

C
or
re
la
tio

n
co
ef
fi
ci
en
t

U
na
dj
us
te
d
p
va
lu
e

A
dj
us
te
d
p
va
lu
e

pt
s
(%

)
pt
s
(%

)

P+
P
±

P
−

P
+

P±
P
−

r
p

p

2A

A
ll
in
di
ca
tio

ns
64
4
(7
2.
5)

23
2
(2
6.
1)

12
(1
.4
)

82
(5
9.
0)

50
(3
6.
0)

7
(5
.0
)

0.
10
8

0.
00
1

0.
00
4

L
un
g
ca
nc
er

67
(7
0.
5)

27
(2
8.
4)

1
(1
.1
)

13
(3
9.
4)

16
(4
8.
5)

4
(1
2.
1)

0.
30
5

<
0.
00
1

<
0.
00
1

B
re
as
tc
an
ce
r

36
3
(7
1.
9)

13
6
(2
6.
9)

6
(1
.2
)

18
(5
8.
1)

12
(3
8.
7)

1
(3
.2
)

0.
07
3

0.
09
1

0.
15
9

Pr
os
ta
te
ca
nc
er

21
4
(7
4.
3)

69
(2
4.
0)

5
(1
.7
)

51
(6
8.
0)

22
(2
9.
3)

2
(2
.7
)

0.
05
8

0.
26
6

0.
37
2

H
or
m
on
e-
se
ns
iti
ve

pr
os
ta
te
ca
nc
er

12
9
(8
0.
6)

29
(1
8.
1)

2
(1
.3
)

35
(7
6.
1)

10
(2
1.
7)

1
(2
.2
)

0.
04
8

0.
49
2

0.
49
5

C
as
tr
at
io
n-
re
si
st
an
tp

ro
st
at
e
ca
nc
er

83
(6
9.
7)

33
(2
7.
7)

3
(2
.5
)

13
(5
9.
1)

8
(3
6.
4)

1
(4
.5
)

0.
08
5

0.
36
1

0.
46
0

Pr
os
ta
te
ca
nc
er

w
ith

un
kn
ow

n
ho
rm

on
e
st
at
us

2
(2
2.
2)

7
(7
7.
8)

0
(0
.0
)

3
(4
2.
9)

4
(5
7.
1)

0
(0
.0
)

0.
22
1

0.
41
1

0.
48
0

2B

A
ll
in
di
ca
tio

ns
29

(1
9.
7)

46
(3
1.
3)

72
(4
9.
0)

10
(7
.1
)

23
(1
6.
4)

10
7
(7
6.
4)

0.
28
6

<
0.
00
1

<
0.
00
1

L
un
g
ca
nc
er

4
(1
3.
8)

8
(2
7.
5)

17
(5
8.
6)

8
(1
1.
4)

10
(1
4.
3)

52
(7
4.
3)

0.
14
1

0.
16
3

0.
25
4

B
re
as
tc
an
ce
r

16
(2
1.
9)

23
(3
1.
5)

34
(4
6.
6)

0
(0
.0
)

7
(2
5.
0)

21
(7
5.
0)

0.
29
2

0.
00
3

0.
00
7

Pr
os
ta
te
ca
nc
er

9
(2
0.
0)

15
(3
3.
3)

21
(4
6.
7)

2
(4
.8
)

6
(1
4.
3)

34
(8
1.
0)

0.
36
0

0.
00
1

0.
00
4

H
or
m
on
e-
se
ns
iti
ve

pr
os
ta
te
ca
nc
er

4
(2
3.
5)

6
(3
5.
3)

7
(4
1.
2)

2
(8
.0
)

5
(2
0.
0)

18
(7
2.
0)

0.
31
7

0.
04
1

0.
08
2

C
as
tr
at
io
n-
re
si
st
an
tp

ro
st
at
e
ca
nc
er

4
(1
6.
0)

9
(3
6.
0)

12
(4
8.
0)

0
(0
.0
)

1
(6
.7
)

14
(9
3.
3)

0.
46
2

0.
00
3

0.
00
7

Pr
os
ta
te
ca
nc
er

w
ith

un
kn
ow

n
ho
rm

on
e
st
at
us

1
(3
3.
3)

0
(0
.0
)

2
(6
6.
7)

0
(0
.0
)

0
(0
.0
)

2
(1
00
)

0.
40
8

0.
49
5

0.
49
5

P+
,p
ai
nl
es
s/
im

pr
ov
em

en
to

f
bo
ne

pa
in
;P

±,
un
ch
an
ge
d
bo
ne

pa
in
;P

−,
w
or
se
ni
ng

of
bo
ne

pa
in

A
ll
pa
tie
nt
s
w
ith

ev
al
ua
bl
e
da
ta
on

bo
ne

pa
in
.P

at
ie
nt
s
w
ho

ar
e
lo
st
to

fo
llo

w
-u
p
or

de
ce
as
ed

w
ith

in
6
m
on
th
s
af
te
r
di
ag
no
si
s
of

bo
ne

m
et
as
ta
se
s
w
er
e
ex
cl
ud
ed

Support Care Cancer (2020) 28:2175–2184 2179



three indications: all indications (p < 0.001), LC (p = 0.006),
BC (p = 0.006), and PC (p = 0.043). The pairwise compari-
sons show significant differences between standard met and
major deviation for the entire spectrum (r = 0.137, p < 0.001)
and BC (r = 0.109, p = 0.05) at low effect strength and differ-
ences between major and minor deviation for LC and mean
effect strength (r = 0.230, p = 0.044).

Overall, in patients with improvement of bone pain, the
percentage of patients with osteoprotective therapy was sig-
nificantly higher, with (54%) and without (47%) additional
systemic or radiotherapy than in patients with unchanged or
worsening pain (see Figure 4A (supplementary material)).
Similar effects are found in the three cancers analyzed (sup-
plement Figure 4B–D).

Lung cancer

Without taking the accompanying medication (calcium and vita-
min D) into account, 61.6% of patients with lung cancer received
osteoprotective treatment in accordance with the guidelines.
Minor deviations were observed in 24.4% of patients; major
deviations from GL recommendations were seen in 14.0% of
patients. There is a significant difference between certified cen-
ters (OnkoZert, DGHO, or CCC; 69.1%) and non-certified cen-
ters (56.1%) (p < 0.001). However, certified centers recorded
more major deviations (19.4% vs 10.0%) but significantly fewer
minor deviations (11.4% vs 33.9%) than non-certified centers.

Breast cancer

92.3% of BC patients were treated according to GL; in 4.2%
of patients, there were minor deviations; and in 3.5% of pa-
tients, there were major deviations from the GL. A statistically
significant difference between certified (92.1%) and non-
certified centers (92.5%) was not observed (p = 0.086).

Prostate cancer

83.1% of PC patients were treated according to GL; in 11.8%
of patients, there were minor deviations; and in 5.1% of pa-
tients, there were major deviations from GL-recommended
treatment. There was no statistically significant difference be-
tween certified (80.2%) and non-certified centers (83.7%)
(p = 0.285).

Substitution of calcium and vitamin D (strict standard)

If calcium and vitamin D are taken into account as concomi-
tant medication (as major deviation), 15.0% of patients with
lung cancer were treated according to GL, 4.8% had minor
deviations, and 80.2% had major deviations.Ta
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42.0% of BC patients were treated in accordance with
guidelines, 1.2% had minor deviations, and 56.8% had major
deviations.

40.1% of PC patients were treated according to GL; in
4.2% of patients, there were minor deviations, and in 55.7%
of patients, there were major deviations, (see Fig. 2).

Guideline adherence of participants (weak standard)

In patients treated in certified or comprehensive cancer centers
(CERT), the guideline adherence was 85% vs 80% in other
centers (p = 0.025). Guideline adherence differed between
organ-specific oncologists and hematologist-oncologists
(86% vs 76%, p < 0.001) and between hospital- and office-
based physicians (78% vs 86%, p < 0.001).

Guideline adherence of participants (strict standard)

Taking the supplements of vitamin D and calcium into con-
sideration, guideline adherence was 39% in CERT vs 32% in

other centers (p = 0.013). Guideline adherence in organ-
specific oncologists and hematologist-oncologists was 42%
vs 22% (p < 0.001) and 34% vs 36% in hospital- and office-
based physicians, respectively (p = 0.3).

Physicians

When asked to assess their own GL adherence, 70.1% of
physicians stated they adhered completely, and 24.6% said
they adhered partially to GL.

Classification and Regression Tree (CART) analysis split
treatment by gynecologists and urologists from general oncol-
ogists or lung cancer specialists (GOSL): guideline adherence
was 48% vs 21.8%, p < 0.001. Gyneco- or urological oncolo-
gists were split attending ≤ 3 or more national congresses
(guideline adherence 52.8% vs 24.3%, p < 0.001); guideline
adherence in GOSL experienced in medical tumor therapy for
≤ 15 years or more was 43.4% vs 15.3%, p < 0.001. The latter
group was split by attendance to no or ≥ 1 quality circles per
year, 29.5% vs 9.4%, p = 0.001.

Fig. 1 Guideline adherence in bone-targeted therapy (“weak standard”)

Fig. 2 Guideline adherence in bone-targeted therapy (“strict standard”)
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Discussion

Guideline adherence differs between the cancers examined.
Both in pure osteoprotective therapy and taking into account
recommended calcium and vitamin D supplements, the results
in lung cancer are worse than in breast cancer and prostate
cancer. This is in line with the results of studies on the adher-
ence to G-CSF prophylaxis GL [14, 19]. In patients with
breast or prostate carcinoma, the adherence to guidelines for
osteoprotection is significantly higher, even if the absolute
figures can still be significantly improved when analyzed ac-
cording to strict standards.

The reasons for these differences are not clear. It probably
plays a role that the prognosis of patients with lung cancer was
worse compared with the two other carcinomas just a few
years ago, and therefore, less importance is attached to
osteoprotection.

Even if the osteoprotective therapy in metastatic breast and
prostate carcinoma is 95% and above according to the so-
called weak criteria, the question arises why 3–5% of those
affected did not receive antiresorptive treatment.

Possibly the concern of side effects plays a role.
Uncertainty was so great in the previous years that many on-
cologists were skeptical about antiresorptive treatment and
sometimes stopped it.

Other reasons could be ignorance of guidelines or personal
judgment (“Patient is symptom-free, patient is in a very ad-
vanced stage of the disease, with permanent bedriddenness,
therapy too expensive, etc.”).

As far as compliance with the strict criterion is concerned,
the situation is more difficult. Although GLs and product in-
formation recommend the addition of calcium and vitamin D
to antiresorptives, the need to avoid a possible hypocalcaemia
is ignored by many physicians.

This may be because physicians are not aware of the GLs
and product information. The situation is slightly different for
the administration of vitamin D. Vitamin D is necessary for
numerous metabolic processes, especially for the reabsorption
of calcium from the intestines. In this respect, cholecalciferol
should be supplemented even if there is an adequate supply of
calcium. This applies in particular to tumor patients [20].

Certified cancer centers showed significantly better adher-
ence to GL for the weak standard only in lung cancer. If all
diagnoses were analyzed together according to the strict stan-
dard, the overall results for certified centers were significantly
better than not certified centers, while organ-specific centers
were significantly better than hematological-oncological
centers.

A study published after the end of our analysis shows that
treatment with zoledronate every 12 weeks instead of 4 weeks
did not lead to a higher risk of SRE [21]. In our trial, more than
90% of patients received the drugs every 3–4 weeks, as rec-
ommended so far.Ta
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It is interesting to note that 70.1% of the participating doc-
tors said they adhered completely and 24.6% in part to the GL.
This is contradicted by the present study results. This means
that there is a discrepancy between the self-perception of phy-
sicians and their professional routine in supportive therapy.

The CART analysis shows that there is a high need for train-
ing among hematologist-oncologists and lung cancer specialists.
Frequent participation in congresses is inversely correlated with
GL adherence in gyneco- and urological oncologists. This could
mean that supportive therapy does not play a trend-setting role at
congresses. The frequent congress visitors must therefore be
trained as a target group for osteoprotective therapy. It is incom-
prehensible that the longer professional experience and more
frequent participation in quality circles goes hand in hand with
poorer adherence to GL. Obviously, this describes a group of
physicians who have a certain distance to osteoprotective sup-
portive therapy. It can be seen that the CART analysis defines
groups of doctors for whom training is particularly urgent.

It is one of the limitations of the study that no patient-
reported outcome or bone symptoms like patient’s diary are
feasible because of the study design. Since the ESMO guide-
line was published in 2014, the retrospective observation
started in early 2015 to enable a broader GL awareness. In
consequence, the observation time is limited on the one hand
and varies on the other. The variation is caused by the inclu-
sion period, which was chosen broadly to allow all sizes of
facilities treating patients with bone metastases to generate
representative real-world data.

It should be clear to all oncologists that osteoprotective
therapy and related supplementation of calcium and vitamin
D is indispensable in patients with bone metastases to avoid
skeletal-related complications and to postpone their occur-
rence during the course of the disease [22]. As a general con-
clusion, guidelines must be combined with an effective con-
cept and strategy of implementation.
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