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ABSTRACT
Objectives Investigating end- of- life use of anticancer 
drugs and of palliative care services.
Design Population based cohort linked to mortality 
registry and administrative databases.
Setting Emilia- Romagna Region (Northern Italy).
Participants 55 625 residents who died of cancer 
between 2017 and 2020.
Primary and secondary outcome measures Multivariate 
analyses were carried out to assess the relationship 
between cancer drug therapy and palliative care services, 
and their association with factors related to tumour 
severity.
Results In the last month of life, 15.3% of study 
population received anticancer drugs (from 12.5% to 
16.9% across the eight Local Health Authorities—LHA) 
and 40.2% received palliative care services (from 36.2% 
to 43.7%). Drug therapy was inversely associated with 
receiving palliative care services within the last 30 days 
(OR 0.92, 95% CI 0.87 to 0.97), surgery within the last 
6 months (OR 0.59, 95% CI 0.52 to 0.67), aggressive 
tumours (OR 0.88, 95% CI 0.84 to 0.93) and increasing 
age (OR 0.95, 95% CI 0.95 to 0.95). Drug therapy was 
more likely among those with haematologic tumours 
(OR 2.15, 95% CI 2.00 to 2.30) and in case of hospital 
admissions within the last 6 months (OR 1.63, 95% CI 
1.55 to 1.72). Palliative care was less likely among those 
with haematologic compared with other tumours (OR 
0.52, 95% CI 0.49 to 0.56), in case of surgery (OR 0.44, 
95% CI 0.39 to 0.49) or hospital admissions (OR 0.70, 
95% CI 0.67 to 0.72) within the last 6 months, if receiving 
anticancer drugs during the last 30 days (OR 0.90, 95% CI 
0.85 to 0.94) and for each year of increasing age (OR 0.99, 
95% CI 0.99 to 0.99). Palliative care was more likely in the 
presence of aggressive tumours (OR 1.12, 95% CI 1.08 to 
1.16).
Conclusion Use of anticancer drugs and palliative care in 
the last month of life were inversely associated, showing 
variability across different LHAs. While administrative data 
have limits, our findings are in line with conclusions of 
other studies.

INTRODUCTION
The appropriate use of anticancer drugs in 
end- of- life care is increasingly debated, both 

for clinical and economic reasons.1 2 Aggres-
sive treatments, facilitated by the availability 
of newer anticancer agents that have fewer 
side effects,3 often do not alleviate patients’ 
condition or provide hope for extending 
significantly life of decent quality. Focus on 
clinically irrelevant treatments may lead to 
the underuse of palliative care,4–6 defined 
by WHO as ‘an approach that improves the 
quality of life (QoL) of patients and their 
families facing the problem associated with 
life- threatening illness, through … assess-
ment and treatment of pain and other prob-
lems, physical, psychosocial and spiritual’.7 
Palliative care is generally provided in dedi-
cated hospices or as home care services by a 
specially trained team of doctors, nurses and 
other specialists who work together with a 
patient’s other doctors to provide an extra 
layer of support.8 9 Expectations of patients’ 
and parents on one side,10 and difficulties 
in predicting and communicating patients’ 
prognosis on the other,11 12 are among the 
main determinants of overuse of anticancer 
drugs (box 1). Some patients may perceive 
continued active treatment as the only accept-
able option.10 For example, in a prospective 
cohort of terminally ill patients with cancer 
(n = 386), 31% preferred life- extending care 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Inclusion of all people deceased from cancer in a 
region with 4.4 million residents, linking information 
on the use of anticancer drugs and palliative care 
services with tumour characteristics and severity, 
are major strengths of this study.

 ⇒ Caution should be taken since administrative data 
could not capture all the elements that may contrib-
ute to clinical decision- making.

 ⇒ Moreover, although multivariate analyses provide 
adjustment for factors associated with tumour se-
verity, residual confounding may be present.
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rather than comfort care and as many as 77% preferred 
to receive drug treatment even if it would extend their life 
by only 1 week.12 Communication between the care team, 
patient and family seem to be a central element that can 
influence this phenomenon.13

From the clinicians’ point of view, withdrawal of drugs 
during the final, but not exactly predictable, stages of 
life is challenging:14 early withdrawal can cause potential 
harm, whereas late withdrawal would involve unnecessary 
treatment and stress (box 1). Research findings suggest 
that culture may impact the utilisation of aggressive treat-
ment in patients with advanced cancer. For example, a 
study from Japan stated that only 3.7% of patients receive 
chemotherapy in their last 2 weeks of life.15

However, anticancer therapy itself is frequently consid-
ered a form of palliative care, aimed at reducing tumour- 
related symptoms, so that boundaries between curative 
and palliative intent are sometimes difficult to estab-
lish (box 1).16–18 According to the American Society of 
Clinical Oncology (ASCO), anticancer drugs can poten-
tially improve QoL in late stages of life even if they do 
not impact survival length.19 In this regard, their use 
promotes a simultaneous care approach, using palliative 
care alongside usual oncology care as the standard of care 
for any patient with advanced cancer.20

Several studies have analysed the use of anticancer drugs 
in the last weeks of life with results that, although vari-
able, show a tendency to prolong treatment beyond real-
istic expectations of a favourable benefit–risk ratio.16 21–26 
Analysis of data available in administrative and clinical 
databases can inform about prescribing patterns and 
the utilisation of healthcare services in the end of life, in 
order to provide useful basis for discussion helping clini-
cians and healthcare managers identify areas of improve-
ment, enhance the appropriateness and value of cancer 
care and make judicious use of available resources. In 
keeping with these targets, this study aims at providing 
insights on the use of anticancer drugs, hospital, hospice 
and home care services in the last month of life in a region 
of Northern Italy with more than 4 million residents, also 
to assess whether palliative care services are inversely asso-
ciated with overuse of antineoplastic therapy.

METHODS
A cohort of residents in the Emilia- Romagna Region who 
had cancer as the underlying cause of death between 
2017 and 2020 (ICD- X classification: C00- C97, D00- D09, 

D37- D48) were selected from the regional mortality 
registry. This cohort was linked with the routinely avail-
able administrative databases, specifically: (1) hospital 
discharge records (including inpatient use of anticancer 
drugs, type of tumour, patients’ age, surgery and hospital 
admissions); (2) ambulatory services (specifying use 
of anticancer drugs); (3) outpatient pharmacological 
prescriptions (use of drugs within ATC classes L01 and 
L02); (4) hospice and (5) domiciliary care databases 
(also collectively considered as palliative care services). 
These databases do not include any personal details (eg, 
name or fiscal code) that can allow direct identification 
of included subjects: anonymity is warranted since each 
resident is associated to a unique identification number, 
allowing record linkage procedures. A list of codes used 
to select hospital discharge information and ambulatory 
care is available in the online supplemental appendix.

Analyses were specifically aimed at describing frequency 
of anticancer drug use, palliative care services or both 
received within the last 30 days of life among eight Local 
Health Authorities (LHA). Logistic multivariate two- level 
analyses27 were carried out to assess whether (1) anti-
cancer drug use, (2) palliative care services (3) or both 
within the last 30 days of life could be associated with each 
other as well as with type of tumour (solid versus haema-
tological, or aggressive tumours—see list in the online 
supplemental appendix), patients’ age, any surgery and 
hospital admissions within the last 6 months, considering 
LHA clustering as the second level (random intercept) 
to eliminate the effect of a possible correlation of results 
of residents in the same province. One- level models28 
adding each LHA as covariates (each compared with a 
reference LHA) were subsequently used to assess whether 
the use of anticancer drugs and of palliative care could 
present variability among LHA. OR with 95% CIs were 
calculated. SAS V.8.2 (SAS Institute, Cary, NC, USA) and 
STATA/SE V.16.1 (STATACorp, College Station) were 
used for statistical analyses.

Patient and public involvement
No patient involved.

RESULTS
In Emilia- Romagna, 55 625 people died from cancer 
between 1 January 2017 and 31 December 2020. Table 1 
quantifies the main cancer diagnosis associated with 
death. Online supplemental extra table 1 also provides 
specific data on each LHA: no substantial differences are 
shown among them. Table 2 shows the use of anticancer 
drugs and of palliative care services within the last 30 days 
of life by main cancer diagnosis in the whole cohort. The 
highest use of anticancer drugs was in people with breast, 
prostate and haematologic tumours (in more than 20% 
of patients), whereas the lowest use was in people with 
nervous system and urinary tumours (in less than 10% of 
patients). Use of palliative care services appears relatively 
uniform across tumour types, except for a lower observed 

Box 1 Main determinants of potential overuse of 
anticancer drugs

 ⇒ Expectations of patients’ and parents (and ‘never give up’ attitude).
 ⇒ Difficulties in predicting patients’ prognosis.
 ⇒ Difficulties in communicating patients’ prognosis.
 ⇒ Physician’s perception of potential harm by early withdrawal.
 ⇒ Therapy seen as a form of palliative care.
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use in genital tumours in men and in haematologic 
tumours. Overall, 15.3% of patients received anticancer 
drugs within the last 30 days of life, with an increasing 
trend from 2017 (14.6%) to 2020 (16.2%). About pallia-
tive care services, 40.2% of patients received them (from 
39.7% in 2017 to 40.8% in 2020). 4.1% received surgery 
within the last 30 days.

Among the eight LHA, there was variability in the use 
of anticancer drugs (from 12.5% to 16.9%—figure 1) and 
of palliative care (from 36.2% to 43.7%—figure 2) in the 
last 30 days of life; 39.1% of patients died in hospital, with 
wide variability among the LHAs (range: from 29.4% to 
44.0%).

The likelihood to receive anticancer drugs during the 
last 30 days of life mostly increased in case of haemato-
logic compared with other tumours; it also increased in 
case of hospital admissions within the last 6 months. It was 
reduced in case of surgery within the last 6 months and 
(less) in case of aggressive compared with other tumours, 

receiving home care or hospice services during the last 30 
days and for every year of increasing age. Detailed data 
are available in table 3. The intracluster correlation coef-
ficient (ICC) is 0.3%, showing low intra- LHA correlation.

The likelihood to receive palliative care during the last 
30 days of life shows a limited increase in the presence of 
aggressive compared with other tumours. It was reduced 
in case of haematologic compared with other tumours, 
hospital admissions within the last 6 months, surgery 
within the last 6 months and (less) in case of receiving 
anticancer drugs during the last 30 days and for every 
year of increasing age (table 3). Also in this case, the ICC 
(0.3%) shows no intra- LHA correlation.

The likelihood to receive concurrent anticancer drugs 
and palliative care during the last 30 days of life was 
reduced in case of surgery within the last 6 months and 
(less) in case of aggressive compared with other tumours, 
in keeping with the result of the first model, suggesting 
that clinicians in such cases tend not to insist on drug 
therapy (table 3). Also in this case, the ICC (0.4%) shows 
no intra- LHA correlation.

Since no effect of clustering of subjects in the eight 
LHAs was shown, we replicated the latter models without 
LHA clustering and including LHA as covariates, in order 
to assess variability among LHAs (online supplemental 
extra table 2). Covariate coefficients are the same as in 
the cluster models, confirming no effect of LHA clus-
tering on the outcome. As raw data suggested in figures 1 
and 2, place of residence may also be associated with the 
likelihood to receive end- of- life drug therapies and pallia-
tive care after adjusting for the other covariates.

DISCUSSION
This study shows that the use of anticancer drugs and 
of palliative care services in the last month of life are 
inversely associated rather than complementary. A vari-
able use of anticancer drugs and of palliative care services 
in different LHAs and across different tumours in the last 
month of life is also shown. Compared with solid cancers, 
haematologic tumours tend to be treated more frequently 
with anticancer drugs and to be provided less frequently 
with palliative care. This circumstance could be related to 
the more frequent availability of effective in- hospital ther-
apies leading to longer survival,29 to perceiving a more 
favourable benefit–risk ratio of ‘not giving up’ and to the 
often rapid pace of decline near death. This has also been 
observed in other studies.30–33 An opposite pattern is asso-
ciated with aggressive tumours, treated more frequently 
with palliative care and less frequently with anticancer 
drugs.

Variability among different LHAs may depend either 
on a different epidemiological distribution of the 
tumours and of their severity, or on different prescribing 
attitudes and availability of palliative services in the areas 
of residence. Main cancer diagnosis associated with death 
appears similar across different LHAs. In addition, multi-
variate analyses provide adjustment for factors associated 

Table 1 Study population of patients dying for cancer 
in Emilia- Romagna between 2017 and 2020, by tumour 
site: number (white background) and percentage (grey 
background)

Head and neck 1439

2.6

Digestive 17 575

31.6

Respiratory 10 098

18.2

Muscoloskeletal 409

0.7

Skin 1472

2.7

Nervous system 1892

3.4

Breast 3583

6.4

Genital (women) 2548

4.6

Genital (men) 215

0.4

Urinary 4043

7.3

Prostate 2253

4.1

Haematologic 5874

10.6

Other/metastatic 4224

7.6

Region 55 625

100.0
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with tumour severity (age, haematologic tumour, previous 
surgery and hospital admission) and, although residual 
confounding can be reasonably present, we consider 
unlikely that it could provide the main explanation for 
the observed variability. Therefore, despite limits in our 
data and taking the possibility of unobserved factors 
(residual confounding) into account, we consider that 
this variability may be explained to a higher degree by 
different prescribing and management attitudes rather 
than by local epidemiology/case mix. As for the avail-
ability of palliative services in the areas of residence, the 
Emilia- Romagna Region has been quite active in imple-
menting a national law issued in 201034 to guarantee such 
availability as well as adequate access to these services.35 
Further qualitative research could analyse whether atti-
tudes and level of endorsement in different LHAs may 
in part explain differential use/access, aside from their 

availability which is relatively homogeneous across the 
region.

Inclusion of all people deceased from cancer in a 
region with 4.4 million residents, linking information on 
the use of anticancer drugs and palliative care services 
with tumour characteristics and severity, are major 
strengths of this study. However, our results should be 
taken with caution since administrative data are grossly 
descriptive and have obvious limits in capturing all the 
elements that may contribute to clinical decision making. 
As for quality and completeness of available data, they 
are collected during the patient’s care for the purpose of 
reimbursements to healthcare rather than for research. 
No scientific validation of the unique patient identifica-
tion number is available.

Nonetheless, our findings are in line with conclusions of 
several other studies. There may be a potential to reduce 

Table 2 Percentage of the use of anticancer drugs and palliative care (home or hospice care) during the last 30 days of life, 
by cancer type

Cancer type

Treatment during the last 30 day of life

% anticancer drugs % home care % hospice care % overall palliative

Head and neck 13.0 19.3 28.7 41.3

Digestive 10.3 23.1 27.7 44.8

Respiratory 19.3 21.5 28.0 43.3

Musculoskeletal 10.4 20.5 21.8 38.1

Skin 16.5 25.1 30.9 47.8

Nervous system 6.1 20.3 31.9 45.2

Breast 27.1 20.8 25.5 40.4

Genital (women) 16.4 20.8 29.6 44.6

Genital (men) 13.0 15.8 11.2 24.2

Urinary 8.7 19.2 22.9 37.4

Prostate 26.1 18.4 23.2 37.1

Haematologic 24.7 15.3 13.2 26.2

Other/metastatic 8.4 18.2 15.8 30.8

Region 15.3 20.7 24.9 40.2

Figure 1 Percentage of the use of anticancer drugs during 
the last 30 days of life, by LHA of residence (all tumours). 
LHA, Local Health Authorities.

Figure 2 Percentage of home care services use during the 
last 30 days of life, by LHA of residence (all tumours). LHA, 
Local Health Authorities.
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the use of end- of- life anticancer therapies increasing at 
the same time the provision of palliative care services. In 
general, shifting resources from aggressive pharmacolog-
ical treatments to comprehensive approaches to palliative 
care services should be a priority in cancer care, and palli-
ative care may be one of the determinants ‘protecting’ 
against the overuse of anticancer drugs. While the high 
variability observed among LHA in the use of these 
services is worrying, it also suggests that a huge poten-
tial exists to better organise end- of- life care for cancer 
patients.

Clinical and administrative data can help promote 
discussion among oncologists, specialists in palliative 
care, nurses, general practitioners, pharmacists, health-
care managers and (ideally) patients’ representatives to 
maximise quality of end- of- life care, especially in blood 
malignancies, in light of available resources. Local 
multidisciplinary groups can/should use data to analyse 
possible determinants of inappropriate care and propose 
strategies to offer patients and their families the best 
possible support. This especially in light of the increasing 
availability and accelerated approval of new therapies36 
that often have a limited added value but a wide range 
of indications, targeting resistant cases and/or adminis-
tered by oral route. These circumstances may favour an 
increase in the use of anticancer drugs, sometimes (or 
often) without a real clinical benefit, and may hinder or 
delay access to palliative care services.

Data on pharmaco- utilisation can also help local multi-
disciplinary groups to discuss to what extent anticancer 
drugs are used with a palliative intent, and to foster the 
design of research protocols aimed at evaluating the 
impact of drug utilisation on patients’ QoL. Record 
linkage studies generally cannot provide such specific 
information, since QoL information is generally unavail-
able in administrative databases, and this is also one of the 
limits of our study. A few randomised controlled trials and 
systematic reviews addressing different types of tumours 
have shown some effect of different anticancer thera-
pies on reducing pain and improving patients’ QoL.37–42 

However, this issue is largely debated as evidence is 
controversial or lacking, so that the guideline from the 
European Society for Medical Oncology (ESMO) explic-
itly contraindicates the use of anticancer drugs in the last 
weeks of life.43

In any case, the availability of adequate prognostic tools 
is key to improve the appropriateness of end- of- life care. 
In theory, ECOG performance status can be used as such 
to guide clinicians and palliative care specialists to make 
choices for appropriate healthcare,44 although it is subjec-
tively assessed and may lead to optimistic assessments.45 A 
palliative prognostic score integrating subjective judge-
ments with a series of more objective parameters has 
been validated and extensively discussed, showing a good 
balance between accuracy and applicability in clinical 
practice.46 47 48 49 Physicians should be also prepared to 
address patients’ and relatives’ concerns and expectations 
by refining their communication skills. Interventions that 
include communication about advanced care planning 
and care preferences with goals- of- care conversations,50 
have been found to improve concordance between care 
preferences and actual care delivered.51 Nurses play a 
pivotal role too in accompanying patients and their fami-
lies through their cancer journey, being in an ideal posi-
tion52 53 to provide cancer patients and their families with 
emotional and social support, together with adequate 
communication about the diagnosis, prognosis and treat-
ment alternatives.52 54

CONCLUSION
By showing, through administrative data, that the use 
of anticancer drugs and of palliative care services in the 
last month of life may be inversely associated rather than 
complementary, this study suggests the need to further 
explore the hypothesis that palliative care services may 
have a role in preventing inappropriate use of anti-
cancer drugs. Administrative data may help highlight 
macro issues that should be addressed with a multidisci-
plinary approach involving clinicians, nurses, specialists 

Table 3 ORs of receiving anticancer drugs, palliative care or both given each covariate (two- level multivariate model 
considering LHA clustering)

Factor

Anticancer drugs Palliative care Anticancer drugs+palliative care

OR (CI 95%) OR (CI 95%) OR (CI 95%)

Anticancer drugs within the last 30 days – 0.90* (0.85 to 0.94) –

Palliative care within the last 30 days 0.92* (0.87 to 0.97) – –

Haematologic tumour (ref. solid/metastatic) 2.15* (2.00 to 2.30) 0.52* (0.49 to 0.56) 1.03 (0.92 to 1.16)

Age (continuous, in year) 0.95* (0.95 to 0.95) 0.99* (0.99 to 0.99) 0.96* (0.96 to 0.96)

Hospital admission within the last 6 months 1.63* (1.55 to 1.72) 0.70* (0.67 to 0.72) 1.05 (0.98 to 1.14)

Surgery within the last 6 months 0.59* (0.52 to 0.67) 0.44* (0.39 to 0.49) 0.42*(0.33 to 0.54)

Aggressive tumour 0.88* (0.84 to 0.93) 1.12* (1.08 to 1.16) 0.84*(0.78 to 0.90)

*Significance at p<0.05.
LHA, Local Health Authorities.
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in palliative care, pharmacists, healthcare managers and 
members of the public, eventually helping the promotion 
of palliative care and limiting the use of aggressive treat-
ments that may not be beneficial.

Correction notice This article has been corrected since it was published. The 
institution in both the affiliations has been updated to 'Azienda USL – IRCCS di 
Reggio Emilia'. The funding statement has also been updated.
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