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ABSTRACT

Introduction: Adequate information about 
patients with bone metastases could increase 
adherence to treatment and reduce or delay 
skeletal and dental complications. Limited data 
are available on patient awareness, the degree of 
information received, and adherence to specific 
treatment for bone metastases.

Methods: ROPI (Rete Oncologica Pazienti Ita-
lia) conducted an anonymous survey from 1 
February to 31 August 2022 among patients with 
bone metastases from solid tumors to evaluate 
their level of information and adherence to spe-
cific treatments and dental evaluations. Ques-
tionnaires were administered by oncologists or 
nurses at participating cancer centers.
Results: Analysis of 351 questionnaires 
revealed that 75% of patients felt “fairly/well” 
informed about bone metastases and skeletal 
complications. The oncologists were the pri-
mary source of information. More than 80% of 
patients reported undergoing specific treatment 
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for bone metastases (denosumab, 48%; zole-
dronic acid, 46%); 93% of patients received 
dental evaluations before starting therapy (with 
dental complications in only 0.3% of patients) 
and 78% received information about the impor-
tance of regular dental checkups. Vitamin D 
and calcium supplements were taken by 83% of 
patients. Among patients with skeletal complica-
tions (47% of patients), bone radiotherapy was 
the most frequent (94%).
Conclusions: Most patients stated that they 
had received information about bone metasta-
ses, skeletal complications, and specific treat-
ments. This could increase awareness and 
adherence to treatment and potentially reduce 
or delay skeletal and/or dental complications 
improving patients’ quality of life and survival.

Keywords: Bone metastases; Skeletal 
complications; Bisphosphonates; Denosumab; 
Patient information

Key Summary Points 

Limited data are available on patient aware-
ness, the degree of information received, 
and adherence to specific treatment for bone 
metastases.

Adequate information about patients with 
bone metastases could increase adherence to 
treatment and reduce or delay skeletal and 
dental complications.

The study evaluated the level of information 
received by patients with bone metastases 
from solid tumors.

Providing information on bone metastases 
and related complications could improve 
adherence to treatment, potentially reduc-
ing skeletal and dental complications, and 
enhancing quality of life and survival for 
patients.

INTRODUCTION

Bone metastases develop in 70% of patients 
with breast and prostate cancer and in more 
than 30% of patients with lung cancer [1]. The 
most frequent symptom is bone pain at the site 
of the metastasis. In addition, bone metastases 
are clinically important because they increase 
the risk of skeletal complications: bone frac-
tures, bone marrow compression, hypercal-
caemia, need for radiotherapy. Clinical studies 
have reported a 2-year cumulative incidence of 
skeletal events from bone metastases in 68% 
of patients with breast cancer [2] and in 49% 
of patients with prostate cancer [3]. In clinical 
practice in the USA, the incidence of skeletal 
complications at diagnosis of bone metastases 
(between January 1995 and December 2009) 
was 22.4% in 621 patients with breast cancer, 
22.4% in 477 patients with lung cancer, and 
10% in 721 patients with prostate cancer [4]. 
Despite the low percentage of patients start-
ing bisphosphonate therapy, the incidence of 
skeletal events increased over the course of the 
disease, with overall incidence at 24 months of 
62.6% in breast cancer, 58.7% in lung cancer, 
and 51.7% in prostate cancer [4].

Skeletal events occurring as complications of 
bone metastases in patients with solid tumors 
are associated with reduced survival [5, 6].

Pamidronate, zoledronate, and denosumab 
can reduce and delay the occurrence of skel-
etal events in breast cancer [7], prostate cancer 
[8–10] and lung cancer [11]; these drugs are 
available in clinical practice.

However, there are limited data on the infor-
mation received by patients regarding bone 
metastases, skeletal complications, and avail-
able therapy for bone metastases. Patient edu-
cation and engagement are crucial for effective 
participation in their therapeutic pathway, as 
informed patients are more likely to adhere 
to prescribed therapies and achieve better 
outcomes. To address this gap, the ENGAGE 
project was conducted by ROPI (Rete Onco-
logica Pazienti Italia—Oncology Patients Net-
work Italy) with the objective of evaluating 
the degree of information received by patients 
with cancer about bone metastases, skeletal 
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complications, and specific therapy for bone 
metastases.

METHODS

ROPI is a network of oncology patient associa-
tions established to coordinate and represent 
associations and their needs to healthcare insti-
tutions, provide patients and caregivers with cer-
tified information, and train patients for their 
inclusion in institutional working groups.

ROPI distributed a questionnaire to Italian 
patients with cancer aged ≥ 18 years with bone 
metastases from solid tumors. The question-
naire consisted of 30 questions, to assess to what 
degree patients with cancer were informed about 
their bone metastases, skeletal complications, 
and treatment for bone metastases. This ques-
tionnaire was tested in 10 patients with bone 
metastases prior to distribution.

The questionnaires were delivered to the 
patients in either paper or digital form by oncol-
ogists or nurses at the cancer centers involved in 
this survey and were completed anonymously. 
The digital questionnaires were accessible to 
patients through the ROPI website, while the 
paper ones were distributed by hospital staff 
of the Italian cancer centers involved in the 
project.

The questionnaire (online supplementary 
material) comprising 30 questions was devel-
oped taking into account the following impor-
tant topics:

1. Patient characteristics (age, primary tumor, 
cancer center)

2. Degree of information received on bone 
metastases and skeletal complications, and 
sources of information

3. Patient’s involvement in the treatment path-
way

4. Patient’s attention to bone metastases and 
degree of concern about the presence of bone 
metastases

5. Treatment of bone metastases (drugs, dura-
tion)

6. Dental evaluations and supplementation 
with vitamin D and calcium

7. Any skeletal complications that have 
occurred

8. Pain at sites of bone metastases
9. Impact of the COVID-19 pandemic on the 

treatment of bone metastases

The study was approved on January 2022 
by the Internal Review Board of IRCCS Sacro 
Cuore Don Calabria, Negrar di Valpolicella, Italy 
(approval protocol number 01-2022). The study 
was conducted in accordance with the principles 
of the Declaration of Helsinki. Informed consent 
was obtained from all individual participants 
included in the study.

The objective of this study was to evaluate the 
degree of information received by patients with 
cancer about bone metastases, skeletal complica-
tions, and specific therapy for bone metastases.

Statistical Analysis

Descriptive statistical analyses were conducted 
using Microsoft® Excel® for Microsoft 365 MSO 
(Version 2302 Build 16.0.16130.20586). Within 
the questionnaire, there were multiple-choice 
questions or questions with open-text answers. 
When the responses to each question were ana-
lyzed, for multiple-choice questions, only the 
answers with one option selected were consid-
ered valid responses (unless the possibility of 
choosing multiple options was specified). The 
only open-text questions related to the hospital 
where the patients were treated.

Chi-square tests of independence were per-
formed to compare information sources by age 
group for both bone metastases and skeletal 
complications.

A detailed analysis of the factors influencing 
dental checkups and vitamin D intake among 
patients with bone metastases was conducted 
using cross-tabulation, incorporating chi-square 
tests and Pearson correlation analyses to exam-
ine these relationships in depth.

RESULTS

From 1 February 2022 to 31 August 2022, 396 
questionnaires were collected from patients 
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under treatment in 76 hospitals across Italy; 
45 were excluded from the analysis because 
patients jointly declared the following: they 
were not receiving specific therapy for bone 
metastases and there were no bone metastases.

The analysis was performed on 351 (88.6%) 
questionnaires and showed that the majority 
of responding patients with cancer were being 
treated at eight cancer centers (IRCCS Istituto 
Tumori of Milan, ASST Papa Giovanni XXIII of 
Bergamo, IRCSS Sacro Cuore Don Calabria of 
Negrar, Molinette Hospital of Turin, Azienda 
Ospedaliera Santa Maria of Terni, Casa di 
Cura INI of Grottaferrata, IRCCS Policlinico 
A. Gemelli of Rome, and V. Fazi Hospital of 
Lecce).

The majority of responding patients were 
being treated at centers in Northern Italy (69%), 
followed by Central Italy (24%) and the South/
Islands (7%).

Age of patients and distribution by cancer dis-
ease are summarized in Fig. 1.

About 50% of patients were ≥ 60 years of age, 
47% were 40–59 years old, and only 4% were 
18–39 years old. The primary cancer site was 
the breast (67%) followed by prostate (17%) and 
lung (7%). Overall, 63% of patients with breast 
cancer were over 40 years old of age.

About the degree of information that patients 
claimed to have received about bone metastases 
and related information sources (questions 5 
and 7), the results showed that 75% (263/351) of 

Fig. 1  Patient’s characteristics. Distribution of 351 patients by age (A), by primary cancer site (B), and by the combination 
of age and primary cancer site (C)
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patients stated that they were “fairly enough/a 
lot” informed about bone metastases and 82% 
(288/351) that they “fairly/well” understood the 
information they received.

Regarding information sources, the patients 
reported that information on bone metastases 
was mainly obtained from the oncologist (92%), 
followed by the general practitioner (32%), the 
internet (19%), family and friends (7%), maga-
zines (4%), and social groups (1%), with differ-
ence between the various age groups (Table 1). 
The oncologist was the most frequent source of 
information for the age group ≥ 60 years (95%); 
the internet was used more frequently by the age 
group 18–39 years (67%).

A chi-square test of independence revealed 
that the choice of information sources about 
bone metastases varied significantly by age 
group (p = 0.0044). Younger patients tended to 
rely more on digital resources (e.g., internet) or 
peer networks, whereas older patients were more 

likely to seek information from oncologists and 
general practitioners.

Out of 351 patients with bone metastases, 
72% stated that they received information 
about skeletal complications (question 8) and 
that the oncologist was the most frequent source 
of information (85%), followed by the internet 
(32%), general practitioner (17%), social groups 
(9%), family and friends (7%), and magazines 
(2%). The internet, on the other hand, was 
the information source predominantly used 
by young people (18–39 years) in comparison 
to older patients (≥ 60 years): 47% versus 20%, 
respectively (Table 2).

A chi-square test of independence indicated 
a statistically significant difference among age 
groups for the information sources about skele-
tal complications (p = 0.0356). Younger individu-
als were more likely to rely on digital platforms 
and peer networks, whereas older adults primar-
ily consulted healthcare professionals.

Table 1  Sources of information about bone metastases in all patients and by age

a Answers to question 6: “What were your sources of information?” (Supplementary material)

Characteristic n Information source about bone  metastasesa

Oncologist General practitioner Internet Family/friends Magazines Social groups

Overall 351 323 (92%) 112 (32%) 67 (19%) 25 (7%) 14 (4%) 4 (1%)

Age 349

 18–39 years 15 13 (87%) 1 (7%) 10 (67%) 3 (20%) 1 (7%) 0 (0%)

 40–59 years 162 146 (90%) 26 (16%) 70 (43%) 15 (9%) 6 (4%) 5 (3%)
 ≥ 60 years 172 163 (95%) 38 (22%) 34 (20%) 9 (5%) 7 (4%) 0 (0%)

Table 2  Sources of information about skeletal complications in all patients and by age

a Answers to question 9: “What were your sources of information?” (Supplementary material)

Characteristic n Information source about skeletal  complicationsa

Oncologist General 
practitioner

Internet Family / friends Magazine Social groups

Overall 351 298 (85%) 60 (17%) 112 (32%) 25 (7%) 7 (2%) 32 (9%)

Age 349

 18–39 years 15 12 (80%) 1 (7%) 7 (47%) 1 (7%) 0 (0%) 1 (7%)

 40–59 years 162 134 (83%) 24 (15%) 71 (44%) 13 (8%) 3 (2%) 18 (11%)
 ≥ 60 years 172 151 (88%) 33 (19%) 34 (20%) 9 (5%) 3 (2%) 14 (8%)
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About the patient’s involvement in the care 
pathway (questions  10 and 11), the results 
showed that 89% (312/351) of patients said they 
would like to be involved in the care pathway 
and that 85% (299/351) said they would ask the 
doctor questions to better understand their dis-
ease and treatment management.

Regarding the degree of patient attention to 
the issue of bone metastases (question 12), 83% 
(284/342) of the patients answered that they 
were “quite a lot/much” attentive on a scale of 
1 to 4 (1 = not at all; 2 = a little; 3 = quite a lot; 
4 = much), with a mean response of 3.2 (IQR 
3–4). The breast patients with cancer (mean 
3.3) and the patients aged 40–59 years (mean 
3.4) were the most attentive, on average, to 
bone metastases. In addition, 72% of patients 
answered that they were “fairly concerned/
very worried/feeling anxious” on a scale of 1 
to 5 (1 = quiet; 2 = slightly concerned; 3 = fairly 
concerned; 4 = very worried; 5 = feeling anx-
ious), with a mean response of 3.1 (IQR 2–4). 
The breast patients with cancer (mean 3.4) and 
the younger (18–39 years) patients (mean 3.8) 
reported feeling more anxious.

About the type of therapy for bone metas-
tases and its duration (questions 14–17), 82% 
(285/345) of patients responded that they 
were receiving specific therapy: 47% (134/285) 

zoledronic acid, 49% (140/285) denosumab, and 
4% (11/285) other bisphosphonates. Drugs used 
for bone metastases in relation to age and tumor 
type are reported in Table 3.

More than 80% of patients (240/279; 86%) 
stated that they had started drug therapy for 
bone metastases within 2 years. Only a third 
of patients (107/300; 36%) knew the duration 
of therapy and 86% (92/107) of these patients 
stated that they would have to continue therapy 
for bone metastases for a maximum of 2 years.

Regarding dental checkups (before starting 
therapy for bone metastases and during therapy 
and vitamin D and calcium supplementation; 
questions 18–23), 93% of patients (293/316) 
had an X-ray orthopanoramic and a dental 
examination before starting therapy and 78% 
(262/334) had received information regarding 
periodic dental checkups during therapy for 
bone metastases. About periodic dental check-
ups during drug therapy for bone metastases, 
72% (225/311) of patients stated that they had 
a periodic dental checkup; this percentage was 
higher in patients younger (92%), with breast 
cancer (77%) and in therapy with denosumab 
(85%) (Table 4). Sixty-nine percent (152/221) of 
the patients responded that they undergo peri-
odic dental checkups every 3–6 months (ques-
tion 22). Dental complications were reported by 

Table 3  Distribution of patients by drugs used for bone metastases in relation to age and tumor type

Characteristic n Drugs

Zoledronic acid Denosumab Other bispho-
sphonates

Overall 285 134 (47%) 140 (49%) 11 (4%)

Age 285

 18–39 years 12 1 (8%) 10 (83%) 1 (8%)

 40–59 years 137 58 (42%) 74 (54%) 5 (4%)

 ≥ 60 years 136 73 (54%) 53 (39%) 10 (7%)

Tumor type 267

 Breast 199 80 (40%) 109 (55%) 10 (5%)

 Prostate 49 32 (65%) 15 (31%) 2 (4%)
 Lung + other 19 8 (42%) 10 (53%) 1 (5%)
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only 0.3% of patients who had undergone basal 
dental evaluations before starting therapy for 
bone metastases.

During specific therapies for bone metas-
tases, 83% of patients (267/320) reported tak-
ing oral supplementation with vitamin D and 
calcium during therapy for bone metastases 
(question 23).

Table 5 shows the percentage of patients who 
reported taking/not taking vitamin and calcium 
supplementation according to age, cancer, and 
type of drug administered for bone metastases.

When the various age groups were evaluated, 
vitamin D and calcium supplementation was 
taken by 92% of younger patients (18–39 years), 
86% of patients aged 40–59 patients, and 80% of 
over-60 patients.

Table 4  Distribution of patients by periodic dental check-
ups in relation to age, tumor type, and drugs administered 
for bone metastases

a Answers to question  21: “If you are undergoing specific 
therapy for bone metastases, do you perform periodic den-
tal checkups?” (Supplementary material)

Characteristic n Periodic dental 
 checkupsa

Yes No

Overall 311 225 (72%) 86 (28%)

Age 311

 18–39 years 12 11 (92%) 1 (8%)

 40–59 years 144 112 (78%) 32 
(22%)

 ≥ 60 years 153 99 (65%) 54 
(35%)

Tumor type 287

 Breast 189 146 (77%) 43 
(23%)

 Prostate 56 29 (52%) 27 
(48%)

 Lung 20 12 (60%) 8 
(40%)

 Other 22 15 (68%) 7 
(32%)

Drug for bone metastases 261

 Zoledronic acid 130 81 (62%) 49 
(38%)

 Denosumab 123 105 (85%) 18 
(15%)

 Other bisphosphonates 8 6 (75%) 2 (25%)

Table 5  Distribution of patients by vitamin  D and cal-
cium supplementation in relation to age, tumor type, and 
drugs administered for bone metastases

a Answers to question 23: “If you are undergoing treatment 
for bone metastases, do you also take vitamin  D and cal-
cium?” (Supplementary material)

Characteristic n Vitamin D and Ca 
 supplementationa

Yes No

Overall 320 267 (83%) 53 (17%)

Age 318

 18–39 years 12 11 (92%) 1 (8%)

 40–59 years 148 127 (86%) 21 
(14%)

 ≥ 60 years 158 126 (80%) 32 
(20%)

Tumor type 315

 Breast 213 190 (89%) 23 
(11%)

 Prostate 57 38 (67%) 19 
(33%)

 Lung 21 15 (71%) 6 
(29%)

 Other 24 21 (88%) 3 
(13%)

Drug for bone metastases 282

 Zoledronic acid 132 96 (73%) 36 
(27%)

 Denosumab 139 133 (96%) 6 (4%)
 Other bisphosphonates 11 10 (91%) 1 (9%)
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On the basis of the primary tumor, oral sup-
plementation was taken more by patients with 
breast cancer (89%) followed by patients with 
lung cancer (71%) and patients with prostate 
cancer (67%). According to the type of therapy 
for bone metastases, vitamin D and calcium sup-
plementation was prevalent in patients treated 
with denosumab (96%) in comparison to zole-
dronic acid (73%) (Table 5).

To investigate the association between infor-
mation provision and adherence to dental 
checkups, between information sources and 
adherence to dental checkups, and between 
information sources and vitamin D intake to 
assess whether awareness plays a role in supple-
mentation decisions, cross-tabulation analyses 
were performed.

The results showed that there was a strong 
association between receiving information on 
dental checkups during specific therapy for bone 
metastases (question 20) and actually undergo-
ing those checkups (question 21) (p < 0.001). 
In contrast, the relationship between patients’ 
adherence to dental checkups (question 21) and 
the sources of information about bone metasta-
ses (multiple-answer question 6) was not statisti-
cally significant (p = 0.074).

In addition, information sources (again 
derived from multiple-answer question 6) were 
not significantly associated with vitamin  D 
intake (question 23) (p = 0.155).

Other correlation analyses were performed 
to investigate the relationships between four 
clinical and demographic factors (age group, 
tumor type, region, and macro region) and four 
key variables (bone metastases, dental controls, 
vitamin D intake, and information source). The 
results showed that age group was linked to 
both dental controls (p = 0.006) and information 
source (p = 0.004), suggesting that the adherence 
to dental checkups and the source of informa-
tion about bone metastasis are directly linked 
to different age cohorts. Tumor type was also 
significantly related to dental controls (p = 0.001) 
and vitamin D intake (p < 0.0001), indicating 
that the specific tumor profiles might influence 
a patient’s preventive behaviors and supplement 
use.

Geographic factors also play an important 
role. Region shows significant associations with 

all four variables: bone metastases (p < 0.0001), 
dental controls (p < 0.0001), vitamin D intake 
(p < 0.0001), and information source (p = 0.011). 
This points to substantial regional variations 
in clinical and behavioral outcomes. Likewise, 
macro region (North, Centre, South/Islands) 
correlates significantly with dental controls 
(p = 0.001), vitamin D intake (p = 0.031), and 
information source (p = 0.001), suggesting 
that broader geographic divisions may further 
shape patient behaviors and information-seek-
ing patterns.

The seventh part of the questionnaire was 
related to skeletal complications (questions 24 
and 25): 47% (159/336) of patients responded 
that they had skeletal complications. Radio-
therapy to bone metastases was the most fre-
quent skeletal-related event (149/159; 94%). 
Other reported skeletal complications were 
pathological fractures (37/159; 23%), bone 
surgery (17/159; 11%), spinal cord compres-
sion (10/159; 6%), and hypercalcaemia (3/159; 
2%). About half of the patients (167/330; 51%) 
reported pain at the sites of bone metastases, 
90% (208/231) of the respondents said they 
had reported this symptom to their doctor 
(questions  26 and 27), and 71% (184/261) 
of patients stated that they had experienced 
“quite/much benefit” from specific therapy 
for bone metastases on the pain symptom 
(question 28).

The last part of the questionnaire assessed 
the impact of the COVID-19 pandemic on the 
treatment pathway for bone metastases (ques-
tions 29 and 30), because in the years 2020–2021 
many patients reported having difficulty start-
ing or continuing hospital treatment. Out of 344 
patients, 75% stated that it had no impact on 
their treatment pathway and 25% stated that 
it had an impact; the main problem encoun-
tered (49/87; 56%) was a delay in making one 
or more oncology visits, without compromising 
the course of the therapy.

Evaluating the impact of the COVID-19 pan-
demic on the treatment pathway of bone metas-
tases according to the geographical area of the 
patients’ cancer center of reference, the data 
showed a lower impact on the course of treat-
ment reported by patients treated at oncological 
centers in Northern Italy (20%) compared to the 
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other geographical areas (36% in the Centre and 
41% in South/Island of Italy).

For complete questionnaire answers, see 
online supplementary material.

DISCUSSION

From 1 February 2022 to 31 August 2022, we 
conducted a survey on patients with bone meta-
static cancer treated or being treated in 76 hos-
pitals across Italy, where standard practices of 
bone metastases therapy were based on Italian 
and international guidelines [12–15].

Analyses of 351 questionnaires showed that 
75% of patients reported that they were “fairly/
well informed” about their bone metastases, 
with a good understanding of the information 
reported by 83% of patients.

In addition, 72% of patients stated that they 
also received information on skeletal compli-
cations. The most frequent source of informa-
tion for patients was the oncologist (92% for 
bone metastases and 85% for skeletal compli-
cations), followed by the general practitioner 
and the internet (Tables 1 and 2). The general 
practitioner was the most frequent source of 
information for older patients. According to the 
age of the patients, the internet was used more 
to retrieve information on bone metastases by 
young patients (18–39 years) than by patients 
over 60 (67% vs. 20%, respectively). In contrast, 
the general practitioner was consulted more 
frequently by patients aged ≥ 60 year in com-
parison to young patients (Tables 1 and 2). The 
choice of information sources both about bone 
metastases and about skeletal complications 
varied significantly by age group (p = 0.0044 and 
0.0356, respectively): these findings emphasize 
the importance of tailoring information delivery 
to match the preferences of different age cohorts 
and the need to provide more communication 
channels (such as printed materials, digital plat-
forms, and face-to-face consultations) to help 
ensure that patients of all ages receive relevant 
and accessible information.

In addition to cancer therapy, 82% of 
patients stated that they were on therapy for 
bone metastases: 47% with zoledronic acid, 

49% with denosumab, and 4% with other bis-
phosphonates. These drug utilization rates 
reported by patients were similar to those 
reported by a real-world study conducted in 
the USA on 14,881 patients with bone metas-
tases (diagnosed in 2012–2014) from breast 
(33%), prostate (26%), or lung (26%) cancer. 
Overall, 49% of these patients started therapy 
with denosumab and 51% with zoledronic acid 
[16]. Thus, our results showed that patient-
reported data may also be important to know 
the utilization rate of specific drugs for bone 
metastases in clinical practice.

In our survey, 86% of patients who knew the 
duration of therapy for bone metastases stated 
that this therapy would not exceed 2  years. 
This result underlines the good knowledge of 
patients about the duration of their therapy for 
bone lesions. Nevertheless, in the literature, the 
optimal duration of bone metastases therapy 
has not been defined [12] but it is reasonable 
to interrupt therapy after 2 years for patients in 
remission for bone metastases [13, 14].

The survey results show that patients with 
bone metastases have:

1. A high awareness of their disease (85% of 
patients stated that they ask their doctor 
“fairly often/very often” questions to better 
understand their disease situation)

2. A high desire to be actively involved in the 
treatment process (89% of patients stated 
that they wanted to be “quite/very much” 
involved)

3. A high degree of attentiveness to bone dis-
ease (83%)

4. A high degree of concern (72% of patients 
reported being fairly concerned/very wor-
ried/anxious)

In addition, the results of this survey under-
line that correct information and full aware-
ness of the disease situation by patients could 
facilitate patient adherence to therapy for bone 
metastases. Indeed, we report high adherence to:

1. Specific therapy for bone metastases (82% of 
patients stated that they were being treated 
with bisphosphonates or denosumab and 
64.3% knew the duration of therapy)
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2. Dental checkups before therapy (93%) and 
during specific therapy for bone disease 
(72%), as indicated by  American Society of 
Clinical Oncology (ASCO), European Society 
for Medical Oncology (ESMO), and Associazi-
one Italiana di Oncologia Medica (AIOM) 
guidelines to avoid osteonecrosis of the jaw  
[12–15]

3. Supplementation with vitamin D and cal-
cium (83%) [13, 15]

In this survey a difference was reported in 
the use of specific drugs for bone metastases 
according to age and type of cancer. Denosumab 
was more used in younger patients (in 83% of 
patients aged 18–39 years compared to 39% of 
patients ≥ 60 years), while zoledronic acid was 
used more in patients ≥ 60 years of age (54%). 
According to the type of cancer, denosumab was 
used in 55% of patients with metastatic breast 
cancer compared to 31% of patients with meta-
static prostate cancer; zoledronic acid in 65% 
of patients with prostate cancer versus 40% of 
patients with breast cancer (Table 3).

In addition, although 72% of patients 
reported having periodic dental checkups during 
treatment for bone metastases, the percentage 
of patients with metastasis who reported receiv-
ing/not receiving periodic dental checkups was 
different in relation to patient age, cancer, and 
type of drug administered for bone metastases 
(Table 4). Dental complications were reported 
by only 0.3% of patients. The analysis of these 
data showed that periodic dental checkups were 
performed during therapy for bone metastases 
mainly in younger patients (92%), patients with 
breast cancer (77%), and patients on denosumab 
therapy (85%). In contrast, fewer periodic pro-
cedures were performed in patients ≥ 60 years of 
age (65%), patients with prostate cancer (52%), 
and patients on zoledronic acid therapy (62%).

Our analyses showed that the provision of 
information can significantly influence patient 
behavior regarding dental checkups during 
specific therapy for bone metastases. These 
results emphasize the importance of targeted 
communication strategies in promoting pre-
ventive care. By ensuring that patients are well 
informed, healthcare professionals can likely 
increase patient compliance with regular dental 

checkups, which in turn may mitigate dental 
complications related to bone metastases.

About half of the patients with bone metas-
tases (159/336; 47%) had experienced skeletal 
complications: radiotherapy on bone metasta-
ses (94%), pathological fractures (23%), surgery 
(11%), spinal cord compression (6%), and hyper-
calcaemia (2%); 51% of them reported pain in 
the bone metastases requiring radiation therapy 
in over 90% of cases. About 90% of patients had 
started specific therapy for bone metastases less 
than 2 years earlier.

In clinical practice, in the absence of specific 
therapy for bone metastases, the 2-year cumula-
tive incidence of skeletal-related events (SREs) 
observed in 47,052 patients with bone metas-
tases from solid tumors (diagnosis between Jan-
uary 2008 and March 2015) was 52% [17]. In 
clinical trials, the 2-year cumulative incidence 
of skeletal events in the placebo arm was 49% 
in patients with prostate cancer [3] and 68% in 
patients with breast cancer [2].

Moreover, skeletal complications following 
bone metastases in patients with solid tumors 
are associated with poorer quality of life [18] and 
shorter survival [5, 6].

Since the goals of treatment for bone metas-
tases are to reduce pain and morbidity and to 
improve quality of life and since bisphospho-
nates and denosumab can reduce the incidence 
of skeletal complications in patients with bone 
metastases from solid cancers and delay their 
occurrence [2, 3, 7, 9–11, 19], it is important 
to perform these therapies to improve patients’ 
quality of life and survival, and to start these 
drugs early, as recommended by ESMO and 
AIOM guidelines [13, 15].

The impact of the COVID-19 pandemic on 
the treatment pathway of bone metastases was 
also investigated in our survey. This impact was 
modest and reported by only 25% of patients, 
with differences between geographical areas. 
The greatest difficulty reported by patients was 
the delay of one or more doctor’s visits, without 
however compromising the course of treatment.

There are some biases in our descriptive analy-
sis that should be acknowledged. One limitation 
is that not all patients answered every question 
in the questionnaire. However, the number of 
respondents for each question is fully reported 
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in the supplementary material. Another limi-
tation is the lack of demographic data collec-
tion (sex/gender; race/ethnicity). In addition, 
we were unable to verify the actual degree of 
understanding that each patient had regarding 
the information provided. We also could not 
assess whether patients were able to accurately 
evaluate the correctness of the information 
they received. Furthermore, this survey was not 
designed to include data from patient records 
regarding the site of the lesion(s), the oncologic 
status of the patient (such as time from diag-
nosis, presence of other metastases), duration 
of treatment, and secondary surgery for patho-
logical fractures. Additionally, no formal sam-
ple size calculation was conducted prior to the 
study. Finally, our survey did not specifically ask 
about the intervals at which zoledronic acid was 
administered. However, it is important to note 
that recent research, including three randomized 
controlled trials [20–22], one systematic review 
[23], and one real-world study [24], has demon-
strated that administering zoledronic acid every 
12 weeks is as effective as every 4 weeks in pre-
venting SREs and time to the first SRE.

CONCLUSIONS

The survey results showed that the majority of 
patients reported that they received informa-
tion on bone metastases, skeletal complications, 
and specific treatments for bone disease, mainly 
from the oncologist; 75% of patients stated that 
they were “fairly enough/ a lot” informed about 
bone metastases and 83% that they “fairly/well” 
understood the information they received.

Appropriate information could make patients 
more aware of the problem of bone metastases 
and increase adherence to specific therapy. This 
is very important because adequate therapy 
can reduce the incidence or delay the onset of 
related skeletal events, which negatively impact 
the quality of life and patient survival.

In addition, these results showed that more 
of 90% of patients had a dental checkup before 

starting bisphosphonates or denosumab, accord-
ing to Italian and international guidelines.

This analysis also highlights that patient 
reports may coincide with the results of real-
world studies. The results of this questionnaire 
showed that approximately half of patients 
with bone metastases from solid tumors were 
receiving denosumab and the other half were 
on zoledronate, with rates similar to those 
observed in clinical practice in the USA.
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