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Abstract
Objective: Painful	bone	metastases	cause	reduced	quality	of	 life	 (QoL)	 in	patients	
with	castration‐resistant	prostate	cancer	(CRPC).	Alpha‐emitter	223Radium	is	asso‐
ciated with a clear survival benefit and significant bone pain palliation in CRPC pa‐
tients with symptomatic bone metastases. The aim of this study was to evaluate the 
association between pain relief and psychological distress during the time course of 
therapy in patients treated with 223Radium.
Methods: A total of 63 patients with mCRPC undergoing 223Radium treatment in 
our	Nuclear	Medicine	Unit,	carefully	 instructed	on	the	possibility	of	 improving	the	
pain and increasing the survival by the treatment, were retrospectively evaluated. 
Pain response during treatment was assessed with the Brief Pain Inventory Numeric 
Rating Scale. Psychological distress was evaluated through the analysis of specific 
items	 from	 EORTC	QoL	 questionnaires	 C30	 and	 BM22,	 submitted	 to	 patients	 at	
baseline and after each 223Radium cycle.
Results: Pain intensity showed a significant decrease after first 223Radium adminis‐
tration	(−1.03	points,	p	=	0.0032),	with	a	subsequent	stability	through	the	course	of	
treatment	 (−1.30	points,	p =	<0.001).	Psychological	status	did	not	show	significant	
variations during 223Radium treatment, and no association was found between psy‐
chological status and pain relief in our population.
Conclusions: In our experience, bone pain palliation provided by 223Radium do not 
correlate with an improved psychological status in patients with advanced PC. This 
observation emphasises the role of the psychological aspect in the evaluation of the 
QoL	and	the	necessity	of	a	multidisciplinary	approach	in	which	the	emotional	aspect	
of the patient is carefully evaluated.
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1  | INTRODUC TION

Prostate	cancer	(PC)	is	the	most	common	male	cancer	and	a	leading	
cause of cancer‐related morbidity and death (Siegel, Naishadham, & 
Jemal,	2013).	 In	PC	natural	history,	approximately	10%	of	patients	
will develop a castration‐resistant disease, with a median survival 
of	 two	years	 (Cookson	et	al.,	2013).	The	majority	of	patients	with	
metastatic	 castration‐resistant	 prostate	 cancer	 (mCRPC)	 has	 a	 ra‐
diological evidence of bone metastases, which are independently 
associated	with	increased	mortality	(Sathiakumar	et	al.,	2011).

Painful	bone	causes	deteriorated	quality	of	life	(QoL)	in	patients	
with CRPC. The presence of bone metastases is related to lower per‐
formance ability, functional impairment in daily life, risk of develop‐
ing pathological fractures, spinal cord compression and neurological 
deficits. Bone pain treatments such as opioids, palliative external 
beam	radiation	therapy	(EBRT)	and	orthopaedic	surgery	could	also	
be	related	to	a	negative	impact	on	QoL	(Mitchell	et	al.,	2011).

On the psychological side, patients with advanced disease are par‐
ticularly exposed to depression, anxiety and psychosocial distress. A 
longitudinal study conducted on PC patients reported that psycholog‐
ical distress, in terms of anxiety and depression, was greatest at diag‐
nosis, with younger patients especially being affected by anxiety (Hinz 
et	al.,	2009).	Psychological	support	is	felt	as	one	of	the	greatest	care	
needs	by	men	suffering	from	PC	(Ream	et	al.,	2008).	A	significant	de‐
cline	in	QoL	has	been	reported	during	the	final	year	of	life	in	patients	
with mCRPC; however, it is not clear which specific patients’ charac‐
teristics	are	associated	with	a	more	rapid	decline	(Melmed,	Kwan,	Reid,	
&	Litwin,	2002;	Sandblom,	Carlsson,	Sennfält,	&	Varenhorst,	2004).

Over last years, several novel drugs for CRPC have been intro‐
duced, such as the taxan agent cabazitaxel, immunotherapy (sip‐
uleucel‐T),	 RANK‐L	 inhibitor	 denosumab,	 androgen	 biosynthesis	
inhibitors	 (abiraterone	 acetate)	 and	 androgen‐receptor	 antagonists	
(enzalutamide).	 These	 antineoplastic	 agents	 changed	 CRPC	 thera‐
peutic management, significantly affecting the overall prognosis of 
patients with CRPC. Nevertheless, an appropriate therapeutic se‐
quencing still needs to be defined in order to maximise patient bene‐
fit and minimise costs (Frantellizzi et al., 2017; Yin, Hu, & Hartmann, 
2013).

In this evolving scenario, the first‐in‐class alpha‐emitter 
223Radium has been recently introduced for treatment of CRPC 
patients with symptomatic bone metastases and no known visceral 
disease.	The	efficacy	on	overall	 survival	 (OS)	of	223Radium	 treat‐
ment versus placebo in patients with mCRPC has been demon‐
strated by the results of the international, randomised, double‐blind 
Alpharadin	in	Symptomatic	Prostate	Cancer	(ALSYMPCA)	Phase	III	
trial. 223Radium group was characterised by a significant benefit in 
OS and a delay in time to first symptomatic skeletal event, associated 
with a relevant bone pain palliation. 223Radium treatment was char‐
acterised by a low toxicity profile in terms of both haematologic and 
non‐haematologic adverse events, which were mild to moderate in 
intensity	(Parker	et	al.,	2013).

Thanks to its analogy to calcium, 223Radium targets areas of in‐
creased bone turnover such as those surrounding bone metastases 

and delivering high‐energy, short‐range alpha particles which are re‐
sponsible for a local cytotoxic effect due to double‐stranded breaks 
in	 cell	 DNA	 (Bruland,	 Nilsson,	 Fisher,	 &	 Larsen,	 2006;	 Henriksen,	
Breistol,	Bruland,	Fodstad,	&	Larsen,	2002).

TA B L E  1   Baseline patients’ characteristics (ECOG = Eastern 
Cooperative	Oncology	Group)

Baseline characteristics Patients (n = 63) %

Age	(years)

Mean	(range) 74	(57–90)  

Body	Mass	Index

Mean	(range) 25.8	(19.6–39.2)  

Time from diagnosis

Median	(years) 7  

Time from pain onset

Median	(years) 2.8  

Gleason Score

Mean	(range) 8	(6–9)  

6 1 1

7 15 24

8 19 30

9 13 21

Unknown 15 24

ECOG performance status

Mean	(range) 1.3	(0–3)  

0 6 9

1 37 59

≥2 20 32

Skeletal burden

0–6	mets 5 8

6–20	mets 50 80

≥20	mets 8 12

Brief Pain Inventory Pain Score

Low	(0–3) 18 28

Intermediate	(4–7) 30 48

Severe	(8–10) 15 24

Narcotic Score

0 18 28.5

1–3 18 28.5

4–8 9 14.5

≥9 18 28.5

Prior docetaxel treatment

Yes 33 53

No 30 47

Number of previous systemic treatments

0 14 22

1 21 33

2 16 25

≥3 12 20
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This direct cytotoxic effect is held responsible for an increase 
in PSA values that are not infrequently found during therapy, the 
so‐called	“flare	phenomenon”	(De	Vincentis	et	al.,	2016).

Because of alpha particles’ short penetration range (<100 μm),	
there is limited damage to bone marrow (Henriksen, Fisher, Roeske, 
Bruland,	 &	 Larsen,	 2003;	 Hobbs	 et	 al.,	 2012;	 Li,	 Russell,	 &	 Allen,	
2004).

Survival benefit distinguishes 223Radium from other bone‐tar‐
geted therapies, such as local radiotherapy, radioisotopes 89Sr and 
153Sm‐EDTMP,	zoledronic	acid	and	denosumab,	which	have	demon‐
strated to be effective on pain palliation but have no impact on OS 
(Finlay,	Mason,	&	Shelley,	2005).

Since its introduction, 223Radium treatment is gaining wide‐
spread use in clinical practice. During recent years, many clinical tri‐
als conducted in expanded access setting confirmed the safety and 
efficacy	of	 this	 treatment	 (Morris	 et	 al.,	 2015;	 Sartor	 et	 al.,	 2016;	
Vogelzang	et	al.,	2015).

The aim of this study was to evaluate whether pain palliation 
is	associated	with	an	improvement	in	QoL	in	patients	with	mCRPC	
during 223Radium treatment, with a specific focus on patients’ psy‐
chological distress. Patient‐reported pain measures have become a 
preferential outcome score in pain assessment; there is, however, 
scarce information in literature concerning the correlation between 
pain and psychological status in patients with CRPC undergoing 
223Radium therapy.

2  | METHODS

2.1 | Participants

A total of 63 patients with CRPC and symptomatic bone metasta‐
ses	undergoing	223Radium	treatment	in	our	Nuclear	Medicine	Unit	
were enrolled in the study. Exclusion criteria were the presence of 
visceral metastases, a malignant lymphadenopathy that was more 
than 3 cm in the short‐axis diameter, Eastern Cooperative Oncology 
Group	 (ECOG)	 performance‐status	 score	 higher	 than	 to	 2,	 active	
inflammatory bowel disease, concurrent other chemotherapy or 
biologic therapy for prostate cancer (androgen‐ablation therapy was 
maintained).

A total of 253 223Radium cycles were administered to these pa‐
tients	 in	a	period	between	July	2015	and	June	2016.	On	average,	
patients had been diagnosed with prostate cancer for 7 years and 
median time from bone pain onset was 2.8 years. Baseline patients’ 
characteristics are summarised in Table 1.

2.2 | Procedure

This observational prospective study was approved by the 
Institutional	Review	Board	(Approval	number:	4381‐	15/02/17)	and	
was performed in accordance with the ethical standards laid down 
in	the	1964	Declaration	of	Helsinki	and	its	later	amendments.	All	pa‐
tients signed a written informed consent. Each patient was carefully 
informed on the possibilities of improving the pain and increasing 

the survival by the treatment. Currently, 223Radium therapy con‐
sists	 of	 six	 intravenous	 injections	 (55	 kBq	 per	 kg	 of	 body	weight)	
administered every 28 days.

2.3 | Measures

During treatment, pain score was evaluated by the means of the 11‐
points Brief Pain Inventory Numeric Rating Scale (BPI‐NRS, where 
a	score	of	0	means	no	pain,	1–3	mild	pain,	4–6	moderate	pain,	7–8	
severe	pain	and	9–10	very	severe	pain).	A	Narcotic	Score	consider‐
ing medication type and medication frequency was used to monitor 
pain medication use during treatment (Tong, Gillick, & Hendrickson, 
1982).

Briefly, Narcotic Score was calculated as follows:

Medication	types	were	classified	as	0:	None;	1:	Analgesic;	2:	Mild	
narcotic; and 3: Strong narcotic.

Frequency of pain medication administration was defined as 0: 
None;	1:	Less	than	daily;	2:	Once	per	day;	and	3:	More	frequently	
than once per day.

To	 assess	 QoL	 endpoints,	 patients	 were	 asked	 to	 complete	
the European Organization for Research and Treatment of Cancer 
(EORTC)	Quality	of	Life	Questionnaire	QLQ‐C30	and	the	bone	me‐
tastases	module	QLQ‐BM22.	Both	questionnaires	were	submitted	
to patients at the study site at baseline and after every 223Radium 
cycle.

EORTC	QLQ‐C30	version	3.0	is	a	well‐established	tool	to	evalu‐
ate	general	cancer‐related	aspects	of	QoL.	It	is	composed	of	30	items	
divided into five Functional Scales (physical, role, emotional, cogni‐
tive	and	social),	 a	Symptom	Scale	and	one	Global	Scale	 (Aaronson	
et	al.,	1993).	EORTC	QLQ‐BM22	module	is	designed	to	supplement	
EORTC	QLQ‐C30	by	specifically	addressing	clinical	issues	influenc‐
ing	QoL	 in	 bone‐metastatic	 patients.	 This	module	 is	 composed	 of	
four scales for the assessment of painful sites and pain characteris‐
tics	(Symptom	Scales),	functional	interference	with	everyday	activi‐
ties	and	psychosocial	aspects	(Functional	Scales)	(Chow	et	al.,	2011).

To assess the impact of 223Radium treatment on patients’ psy‐
chological distress, statistical analysis was focused on items number 
21‐22‐23‐24	 of	 the	 EORTC	QLQ‐C30	 and	 on	 the	 psychosocial	 di‐
mension	of	the	EORTC	QLQ‐BM22	Functional	Scale	(items	number	
17‐18‐19‐20‐21‐22).

2.4 | Statistical analysis

Data were expressed as mean ± standard deviation or percentages 
where appropriate. The psychological distress questionnaire was 
summarised through principal component analysis. The first princi‐
pal component score was found to summarise adequately the en‐
tire questionnaire and was finally used as a continuous measure of 
psychological distress. A central issue with this longitudinal analy‐
sis is that subjects might be lost at follow‐up due to exitus, and the 

(medication type)×(medication frequency)
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risk of exitus might be associated with the longitudinal outcome. 
Consequently, dropout cannot be ignored or simply classified as 
“Missing	at	Random”	without	incurring	in	a	potential	bias.	To	avoid	
this, we worked with joint models, which avoid bias by simultane‐
ously modelling survival and longitudinal measurements, with their 
dependence captured by shared subject‐specific random effects 
(Rizopoulos,	2012).	Similarly,	bias‐adjusted	Pearson	correlation	coef‐
ficients were computed. Where appropriate, p‐values were adjusted 
for multiplicity through Bonferroni correction. A p‐value <0.05 was 
deemed as statistically significant. All analyses have been conducted 
using	software	R	version	3.5.1	(R	development	core	team).

3  | RESULTS

At	baseline,	all	patients	completed	QoL	questionnaires.	Completion	
rate had a decreasing tendency at each subsequent assessment 
due to treatment discontinuation or death. The mean number of 
223Radium administered cycles was four, ranging from one to six. 
223Radium treatment was completed in 21 patients. In one patient 
only, 223Radium course of treatment was discontinued because of 
disease	progression	consisting	in	liver	metastases,	while	41	patients	
were still undergoing therapy at the time of analysis.

By analysing the association between baseline pain severity and 
single patients’ characteristics, baseline pain score was not related 
to the number of bone metastases. No association was found be‐
tween pain outcome and baseline body mass index. A higher Eastern 
Cooperative	 Oncology	 Group	 (ECOG)	 Performance	 Status	 (PS)	 at	
baseline was related to a higher baseline pain severity. Nevertheless, 
pain response to treatment did not seem to be affected by baseline 
PS (p	=	0.1624).	Baseline	pain	score	presented	an	inverse	correlation	
with	Gleason	Score	(GS),	resulting	higher	in	patients	with	low‐inter‐
mediate GS, whereas in patients with a high GS pain severity tended 
to be lower at baseline and to decrease during treatment. Figure 1 
shows box‐plot graphics concerning pain scores from baseline over 
the course of six 223Radium administrations.

As a general trend, baseline pain severity was significantly re‐
duced after 223Radium treatment (baseline vs. any subsequent time 
point,	−1.22	points,	p	<	0.001).	We	found	a	decrease	in	pain	score	
of	−1.43	points	from	baseline	to	the	end	of	treatment	(p	=	0.0054).	
Moreover,	pain	score	showed	a	significant	reduction	after	the	first	
223Radium	 administration	 (−1.03	 points,	p	 =	 0.0032)	 and	 this	 im‐
provement remained stable from the second administration on 
(−1.30	points,	p	<	0.001).

With the aim of focusing our study on the relationship between 
pain relief and psychological status, we obtained a single index 
score	that	summarised	10	specific	items	from	EORTC	QLQ‐C30	and	
BM22	(Table	2),	where	higher	values	were	associated	with	a	better	
emotional status. This was obtained through principal component 
analysis. This psychological score did not show significant variations 
during 223Radium treatment (p	=	0.19,	see	Figure	2).	Nevertheless,	
a separate analysis of each item revealed a peculiar decreasing trend 
in	QLQ‐BM22	items	number	21–22	during	treatment	(p = 0.006 and 

p	<	0.001	respectively,	after	Bonferroni	correction).	In	Figures	1	and	
2, individuals at each time point are not shown; however, the statis‐
tical model we used overrides this apparent bias allowing to examine 
all the population study.

When accounting for the Narcotic Score, we observed a posi‐
tive correlation with pain outcome during treatment. In fact, pain 
increased for every Narcotic Score point (0.21 points for every 
Narcotic Score point, p	<	0.0001).	This	can	be	easily	explained	by	the	
fact that our clinical population was not a randomised one, so pain 
therapy was adjusted to pain severity. After adjusting (at multivari‐
ate	analysis)	by	the	Narcotic	Score,	pain	showed	a	decreasing	trend	
over	time,	with	0.174	points	per	unit	of	time	(p	=	0.0064).

Table 3 shows correlation analysis between pain score and psy‐
chological status during treatment period.

In general, a higher pain score was generally associated with a 
worse psychological status; however, after the first 223Radium ad‐
ministration even a high pain score was correlated to an improved 
psychological status, while statistical correlation between the two 
variables	was	lost	towards	the	end	of	treatment	(cycles	5–6).

Examining specifically the correlation between pain score and 
QLQ‐BM22	questions	number	21–22,	statistical	analysis	showed	a	
significant correlation between pain score and question number 21 
(“hopefulness	about	pain	improvement”)	for	the	first	half	of	treat‐
ment period, but this relation was no longer valid after the third 
223Radium cycle on. No significant association was found between 
pain	 and	 question	 number	 22	 (“optimism	 about	 personal	 health	
status”).

4  | DISCUSSION

In our study, 223Radium treatment led to a clinically meaningful im‐
provement in pain outcome. Notably, pain severity was significantly 

F I G U R E  1   Pain response over time

0 1 2 3 4 5 6

0
2

4
6

8
10

Number of administrations

B
P

I−
S

F 
sc

or
e



     |  5 of 8de VINCeNTIS eT al.

reduced after the first 223Radium cycle and this improvement re‐
mained stable during treatment. Pain outcome was not affected by 
baseline ECOG PS or by the burden of bone disease. This finding 
underlines that 223Radium treatment can be useful in either an early 
or advanced clinical setting. Thanks to the evidences on 223Radium 

safety, it is common opinion among clinicians that 223Radium treat‐
ment should be considered earlier in the therapeutic planning of 
eligible patients, regardless of previous treatments with docetaxel, 
abiraterone	or	enzalutamide	 (Cornford	et	al.,	2017).	Starting	treat‐
ment with 223Radium as soon as possible, in fact, allows to benefit 
from the direct cytotoxic effect on cancer cells in bone microenvi‐
ronment with a minimal toxicity on bone marrow. In this regard, sev‐
eral	post	hoc	safety	analyses	of	patients	with	ALSYMPCA	showed	
that an early use of 223Radium is associated with a more favourable 
safety	profile	(Charalambous	&	Kouta,	2016).

Cancer‐related pain remains a multifactorial, open issue. In fact, 
the assessment of pain severity is mostly dependent on subjective 
susceptibility. Therefore, pain burden in the clinical context could 
vary	 in	 dependence	 to	 the	 patient's	 personal	 evaluation	 of	 “pain”	
symptom.

In our study, baseline pain score was not related to the number 
of bone metastases, a result that is consistent with existing literature 
(Berthold	et	al.,	2008).

In patients with CRPC, bone metastases represent the most 
common cause of cancer‐related pain. Patients with bone‐meta‐
static disease represent a particularly vulnerable group, where the 
severity of psychological symptoms, such as depression and anxi‐
ety, increases with higher levels of pain and functional disability. In 
comparison to men with non‐metastatic or localised PC, those with 

 Not at all A little Quite a bit Very much

EORTC	QLQ‐C30

21. Did you feel tense? 1 2 3 4

22. Did you worry? 1 2 3 4

23. Did you feel irritable? 1 2 3 4

24.	Did	you	feel	depressed? 1 2 3 4

EORTC	QLQ‐BM22

17. Have you felt isolated from those 
close	to	you	(e.g.	family,	friends)?

1 2 3 4

18. Have you worried about loss of 
mobility because of your illness?

1 2 3 4

19. Have you worried about becom‐
ing dependent on others because of 
your illness?

1 2 3 4

20. Have you worried about your 
health in the future?

1 2 3 4

21. Have you felt hopeful your pain 
will get better?

1 2 3 4

22. Have you felt positive about your 
health?

1 2 3 4

Abbreviations:	EORTC,	European	Organization	for	Research	and	Treatment	of	Cancer;	QLQ,	
Quality	of	Life	Questionnaire.

TA B L E  2  EORTC	QLQ‐C30	and	QLQ‐
BM22	specific	items

F I G U R E  2   First principal component score values by time of 
psychological status

Time Baseline 1 2 3 4 5 6

Correlation −0.30 0.30 −0.54 −0.49 −0.31 −0.08 −0.04

P 0.017 0.020 0.000 0.001 0.055 0.694 0.860

TA B L E  3   Correlation between pain 
outcome and psychological status
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metastatic	CRPC	report	significantly	worse	QoL	owing	to	pain,	fa‐
tigue	and	decreased	physical	activity	(Nilsson	et	al.,	2016).

Recent advances in systemic treatment, associated with an 
adequate supportive care, have led to a substantial improvement 
in survival of patients with CRPC. Therefore, an increasing atten‐
tion	is	focusing	on	patient's	health‐related	quality	of	life	(HR‐QoL),	
a subjective multidimensional evaluation that involves functional 
status, psychosocial well‐being, disease‐related and treatment‐re‐
lated symptoms. An analysis of this specific outcome in patients 
with	 ALSYMPCA	 demonstrated	 that	 223Radium	 is	 associated	
with	significant	effects	in	preserving	HR‐QoL	(Sten	Nilsson,	2015).	
Furthermore,	a	 recent	 report	of	 the	European	Society	 for	Medical	
Oncology	 (ESMO)	 rated	223Radium	as	having	 the	highest	 level	of	
clinical benefit among new therapeutic treatments for CRPC, as as‐
sessed	by	the	means	of	the	validated	ESMO	Magnitude	of	Clinical	
Benefit	Scale	(Cherny	et	al.,	2015).

It is the authors’ opinion that the assessment of the symptom‐
atic benefit deriving from 223Radium treatment should include 
the numerous factors contributing to well‐being status, combin‐
ing pain assessment to the evaluation of patients’ psychosocial 
domain.

No evidence of association was found between pain response 
and baseline body mass index. Since the administered activity is 
calculated according to the patient's weight, this finding shows that 
pain response may not be influenced by the administered activity. 
Specific randomised clinical trials are currently evaluating the pos‐
sibility to rechallenge 223Radium treatment and to modulate proto‐
cols	with	a	higher	dosage	(Sartor	et	al.,	2016).

The inverse correlation found between baseline pain score and 
Gleason Score represents an intriguing occurrence considering that 
GS is a well‐established prognostic factor for the incidence of bone 
metastases and that the presence of pain from bone metastases is 
a recognised predictive factor of the OS in patients with mCRPC 
(Halabi	et	al.,	2008;	Moreira	et	al.,	2016).	This	issue	should	be	fur‐
ther investigated especially considering that the bone palliation 
beta‐emitting radiopharmaceuticals show no effect on OS and, on 
the opposite, 223Radium treatment provided a longer OS in subjects 
who reported no pain with respect to the patients with mild to se‐
vere	pain	at	baseline	(Saad	et	al.,	2016).

In our series, the comprehensive score used to evaluate psycho‐
logical status had no significant changes during 223Radium treat‐
ment and showed to be remarkably stable for our data. Given the 
positive trend in pain response, we could expect a different result. 
A persistent psychological distress despite improvement of pain 
symptoms could be explained with the particular psychological con‐
dition	experienced	by	these	oncological	patients.	Most	of	patients	
with CRPC eligible to 223Radium already experienced multiple lines 
of treatment, and a persistent deterioration in psychological status 
could reflect the lack of positive expectations towards further thera‐
pies, together with a growing anxiety associated with the awareness 
of the approaching end of life.

Psychological distress in these patients represents a complex 
condition involving a combination of depression, anxiety, emotional 

distress related to chronic pain, cognitive fatigue and psychoso‐
cial issues concerning family members and caregivers (Sciarra et 
al.,	 2018).	 Even	 though	 223Radium	 treatment	 provides	 a	 relief	 of	
bone pain in most of treated patients, it is evident that this selective 
achievement cannot contribute to the restoration of psychological 
well‐being. This is the reason why a comprehensive pain manage‐
ment in advanced cancer patients should address equally psycholog‐
ical, social and spiritual aspects of suffering, by providing adequate 
psycho‐oncological	 support	 (G.	De	Vincentis	et	al.,	2018).	This	as‐
sumption is further confirmed by the peculiar trend presented by 
EORTC	 QLQ‐BM22	 items	 number	 21	 and	 22,	 evaluating	 respec‐
tively hopefulness about pain relief and optimism about personal 
health status. Concerning question number 21, the decreasing trend 
could be explained in opposite ways: either as a stronger feeling of 
hopelessness about the palliative effect of treatment or as a decline 
in hope for further pain improvement as a direct consequence of a 
decrease of pain itself. About question number 22, the decreasing 
trend is a strong index of patients’ decreasing confidence about an 
improvement of personal health condition.

Statistical analysis of the correlation between pain score and 
psychological status revealed a particular trend as well, as reported 
in the Results section. The positive correlation found between the 
two variables after the first 223Radium administration seems para‐
doxical, but it could be explained as a result of the strong feelings of 
hopefulness and expectancy showed by most of our patients at the 
beginning of this new treatment.

The loss of significance of correlation between pain score and 
psychological distress towards the end of treatment could be in‐
terpreted in a similar way. It was not infrequent, in fact, that pa‐
tients presented with great expectations about curative effects of 
this novel treatment. It is evident that, during the course of treat‐
ment, patients’ consciousness about the advanced stage of the 
disease grew, together with the awareness that their condition is 
not susceptible of complete recovery. This opinion is further sup‐
ported by the similar correlation pattern demonstrated between 
pain	trend	and	QLQ‐BM22	item	number	21.	A	higher	pain	score,	
in fact, was related to a stronger feeling of hope for pain improve‐
ment during the first half of treatment, while correlation was lost 
along the second half, suggesting that in the final period of treat‐
ment the multiplicity of individual emotive response to pain expe‐
rience and the attitude of patients can no longer be expressed by 
a generalised trend.

The lack of significance of correlation between pain outcome and 
EORTC	QLQ‐BM22	item	number	22,	concerning	optimism	about	per‐
sonal health status, can also be explained on the basis that a good pain 
response is not necessarily related to a better psychological status.

Purpose of this study was to investigate the correlation between 
analgesic effects of 223Radium and the psychological and psycho‐
social conditions of patients suffering for symptomatic bone metas‐
tases from CRPC. Our results suggest that bone pain palliation is 
not linearly associated with an improvement in psychological sta‐
tus of patients in an advanced phase of disease. As a consequence, 
particular attention should be paid to the patient's and caregivers’ 
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expectations at the time of enrolment, because these are of great 
impact on the psychological sphere. It is in fact fundamental for 
them, not to confuse the possibility of palliatives to prolong life with 
the possibility of increasing the chances of cure. To our knowledge, 
it is the first study addressed to this aim.

5  | CLINIC AL IMPLIC ATIONS

This study further underlines the need for an accurate assessment 
of patients’ psychological status in the course of therapy, in order to 
provide the most appropriate, multidisciplinary support against psy‐
chological distress, a major issue in patients affected by advanced 
stage	of	malignant	diseases.	 In	 the	overall	 assessment	of	 the	QOL,	
the palliation of the pain symptom may not result in a subsequent 
impact on the psychological sphere of mCRPC patients. We propose 
the widespread use of EORTC evaluation questionnaires, since the 
pain assessment alone does not allow satisfactory examination of the 
mCRPC	patient	QoL.
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