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Characterization of patients receiving palliative chemo- and
radiotherapy during end of life at a regional cancer center in Norway
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ABSTRACT B

Background. Many cancer patients receive chemotherapy and radiotherapy their last 30 days [end of life (EOL)]. The
benefit is questionable and side effects are common. The aim of this study was to investigate what characterized the
patients who received chemo- and radiotherapy during EOL, knowledge that might be used to improve practice.
Methods. Patients dead from cancer in 2005 and 2009 were analyzed. Data were collected from hospital medical
records. When performance status (PS) was not stated, PS was estimated from other information in the records. A
Glasgow Prognostic Score (GPS) of 0, 1 or 2 was assessed from blood values (CRP and albumin). A higher score is
associated with a shorter prognosis.

Results. In total 616 patients died in 2005; 599 in 2009. Among the 723 analyzed, median age was 71; 42% had
metastases at diagnosis (synchronous metastases); 53% had PS 2 and 16% PS 3—4 at the start of last cancer therapy.
GPS at the start of last cancer therapy was assessable in 70%; of these, 26% had GPS 1 and 35% GPS 2. Overall, 10%
received chemotherapy and 8% radiotherapy during EOL. The proportions varied significantly between the different
types of cancer. Multivariate analyses revealed that those at age <70 years, GPS 2, no contact with our Palliative Care
Unit and synchronous metastases received most chemotherapy the last 30 days. PS 3—4, GPS 2 and synchronous
metastases were strongest associated with radiotherapy the last 30 days.

Conclusion. Ten percent received chemotherapy and 8% radiotherapy the last 30 days of life. GPS 2 and synchronous
metastases were most significantly associated with cancer therapy the last 30 days of life, indicating that in general,
patients with the shortest survival time after diagnosis of cancer received more chemo- and radiotherapy during EOL
than other patients.

Chemotherapy remains one of the most common
palliative therapies for patients with advanced cancer.
The aim is to achieve temporary disease control,
relieve symptoms and prolong survival. However, not
all patients respond to therapy, the survival benefit is
often limited and side effects are frequent. Thus, it
is challenging to balance expected benefits of therapy
with potential disadvantages.

Studies have demonstrated that 13-43% of
advanced cancer patients receive chemotherapy
during the last 30 days of life [1-6], and that the
proportion has increased over time [7-10]. Chemo-
therapy during end of life (EOL) consumes valuable

time, and might have a negative impact on quality
of life (QoL) and survival. In a study of patients
with advanced non-small cell lung cancer, those
randomized to early palliative care, in addition
to standard oncological care, received less chemo-
therapy during EOL, had better QoL and longer
survival than those receiving standard oncological
care alone [4]. Furthermore, chemotherapy during
EOL might increase the risk of hospitalization and
dying in hospital [4,10].

There are fewer studies of palliative radiotherapy
during EOL, possibly since the main intention is to
relieve symptoms; and there are fewer concerns
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about side effects. In two studies, 8-19% of patients
received radiotherapy the last 30 days of life [11,12].
The benefit of radiotherapy during EOL is, however,
questionable; in a third study, only 58% completed
treatment as planned, 26% had symptom relief
whereas symptoms progressed in 52% [13].

The reasons why many patients receive chemo- or
radiotherapy near death are unclear. One reason
might be that it is difficult for physicians to estimate
survival time, or that they are overly optimistic
[14,15]. Prognostic scales might be of help. WHO/
ECOG performance status (PS) is the most exten-
sively studied and one of the strongest prognostic
factors in cancer patients [16]. The Glasgow
Prognostic Score (GPS) is based on CRP- and albu-
min-values, and is a significant prognostic factor in
cancer patients [17]. Another possible reason for
administering therapy during EOL might be that
physicians pay too little attention to the fact that
many cancer therapies are introduced after clinical
trials on patients who in general are younger, have
better PS and less comorbidity than many patients
seen in the clinic. Thus, the average patient might
have less of a chance to tolerate and respond to the
therapy than those enrolled in trials [18,19]. Some
physicians might also be reluctant to tell their patients
that they are likely to be approaching the EOL, espe-
cially if the patients want more treatment [19].

The overall aim of our study was to investigate
what characterized patients receiving chemo- and
radiotherapy during their last 30 days of life.

Material and methods
Design and approval

This retrospective study was approved by the
Regional Committee for Medical and Health
Research Ethics in Central Norway.

Patients

The Norwegian Cause of Death Registry provided
a list of all patients who died from cancer in
Ser-Trendelag county, Norway (301000 inhabit-
ants), in 2005 and 2009. Patients were eligible for
this study if there was information about cancer diag-
nosis in the medical records at our hospital; if the
patients received at least one cancer therapy; if the
last cancer therapy was considered palliative; and if
the malignancy was non-hematological.

The last year for which the registry had complete
data when the study was initiated was 2009; 2005
was chosen to investigate whether the use of therapy
during EOL had changed over time. Data were col-
lected from the hospital medical records by MA and

MAG. When PS was not stated, PS was estimated
from other information in the patients’ records. We
recorded whether patients had metastases at diagno-
sis (synchronous metastases) since survival-time
from diagnosis and extent of disease has been associ-
ated with cancer therapy during EOL [8,12,20].

Glasgow Prognostic Score (GPS)

Patients are given a score of 0, 1 or 2 depending on
CRP and albumin. A high score is associated with a
poor prognosis [17]. CRP>10 mg/l and albu-
min<35 g/l scores 2; CRP>10 mg/L. scores 1;
CRP =10 mg/L and albumin =35 g/l scores 0.

Statistical considerations

Group comparisons were conducted using the y>-tests.
Survival was estimated using the Kaplain-Meier
method. Cox’s proportional hazard method was used
in the multivariate survival analyses. Binary logistic
regression was used in the multivariate analyses of which
factors were most significantly associated with chemo-
or radiotherapy during EOL; all significant prognostic
factors in the univariate analyses were entered in the
models (except cancer type since the number of
patients enrolled were very small for many types of
cancer). Significance level was defined as p <0.05.

Results
Patient characteristics

In total 615 patients died of cancer in 2005 and 599
in 2009; 723 were analyzed. Reasons for exclusion
were: no information about cancer in the medical
records (n=101); curative intention of the last can-
cer therapy (n=85); hematological malignancies
(n=51); and no cancer therapy (n=254). Reasons
for no cancer therapy were poor PS (34%); no ther-
apy available (20%); comorbidity (18%); dementia
(9%); and patients’ wish (7%).

Median age was 71 years (range: 6-99), 3 patients
were < 18 years, and 51% men. Twenty-one percent
had lung cancer (of those, 26% had small cell lung
cancer), 15% colorectal, 13% prostate and 9% breast
cancer (Table I) and 42% had metastases when diag-
nosed with cancer (synchronous metastases).

Chemo- and radiotherapy from diagnosis until death

Mean number of chemotherapy regimens for the entire
cohort from diagnosis was 0.98 (range 0-9); 32%
received one regimen, 18% two regimens and 8% = three
regimens. Mean number of courses of radiotherapy was
0.85 (range 0-7); 37% received one course, 11% two
courses and 7% =three courses (Table I).
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Table I. Chemo- and radiotherapy the last 30 and 14 days, total number of chemotherapy regimens and courses of radiotherapy administered
from diagnosis until death for the different types of cancer (n>10).

Chemotherapy regimens Courses of radiotherapy

Chemotherapy Radiotherapy from diagnosis until death from diagnosis until death
Last 30 Last 14 Last 30 Last 14

Cancer n % days days days days 0 1 2 =3 0 1 2 =3
Lung 155 21 19% 8% 16% 9% 23% 54% 19% 4%  32% 47% 17% 4%
Colorectal 109 15 6% 2% 7% 3% 26% 24% 33% 17% 62% 28% 5% 5%
Prostate 91 13 - - 6% 3% 85% 13% 2% - 50% 25% 14% 10%
Breast 67 9 12% 8% 8% 5% 48% 12% 19% 21% 33% 30% 19% 18%
Gynecological 57 8 5% 4% 4% 4% 40% 23% 14% 23% 60% 23% 11% 7%
Urothelial 35 5 - - 6% 3% 69%  20% 6% 6% 29% 57% 9% 3%
Melanoma 33 5 15% 12% 6% - 52% 33% 15% - 42% 46% 6% 6%
Pancreatic 32 4 31% 3% 6% 3% 13% 63% 19% 6% 81% 16% 3% 0%
CNS 31 4 - - 7% - 32% 48% 19% - 7% 87% 7% -
Gastric 19 3 - - - - 42%  21% 37% - 63% 32% 5% -
Unknown primary 17 2 24% 18% 12% 6% 18% 47% 29% 6% 71% 18% - 12%
Lymphoma 15 2 40% 20% - - 27%  33% 33% 7% 60% 33% - 7%
ENT 13 2 - - - - 69% 31% - - - 69%  23% 8%
Other 49 7 4% 2% 12% - 59% 20% 10% 6% 43% 39% 12% 6%
Overall 723 100 10% 5% 8% 4% 42% 32% 18% 8% 45% 37% 11% 7%

Chemotherapy was the last cancer therapy in 39%,
radiotherapy in 31%, surgery in 11% and hormonal
therapy in 19%, and 36% received cancer therapy the
last 30 days and 25% the last 14 days of life.

Chemo- and radiotherapy during the last 30 days of life

There were no gender-differences in the use of
chemotherapy (men: 11%, women: 10%; p = 0.90)
or radiotherapy (men: 8%, women: 9%; p=0.73)
the last 30 days (Table II); nor were there differ-
ences between 2005 and 2009 (chemotherapy: 11%
vs. 10%; p=0.95; radiotherapy: 10% vs. 7%;
p=0.17). Consequently, all patients were analyzed
as one cohort.

Ten percent (n=75) received chemotherapy and
8% (n=61) had radiotherapy their last 30 days; 5%
(n=136) received chemotherapy and 4% (n=29) had
radiotherapy the last 14 days. Five patients received
both chemotherapy and radiotherapy the last 30 days.

When chemotherapy was the last treatment, the
median time from start until death was 4.2 months;
from end of treatment 2.2 months. Five percent
(n=38) started chemotherapy within 30 days of
death. When radiotherapy was the last treatment, the
median time from start until death was 2.4 months;
from end of radiotherapy 2.1 months. Seven percent
(n = 48) started radiotherapy within 30 days.

The highest proportion receiving chemotherapy
the last 30 days was observed for patients with pan-
creatic (31%), lung (19%), melanoma (15%) and
breast cancer (12%). The highest proportion receiv-
ing radiotherapy was observed in lung (16%), breast
(8%), CNS-tumors (7%) and colorectal cancer (7%)
(Table I). Those with synchronous metastases

received more chemotherapy (15% vs. 8%;p = 0.024)
and radiotherapy (13% vs. 8%; p = 0.005) the last 30
days than other patients.

The indications for radiotherapy the last 30 days
were painful bone metastases (33%); compression of
central airways (16%) or the spinal cord (11%) and
brain metastases (11%). In total 33% received 1-2
fractions; 31% 3-5 fractions; 25% 6-10 fractions;
and 11% > 10 fractions and 82% completed radio-
therapy as planned (Table III).

Age and contact with our hospital Palliative Care Unit
(PCU)

Patients <70 years received more chemotherapy
than older patients (p = 0.008), but not more radio-
therapy (p =0.62) the last 30 days (Figure 1A).

Forty-nine percent of patients were referred to
our PCU (the only PCU in our region). Median time
from the first contact with the PCU until death was
1.7 months; in 33% the first contact was within one
month, and in 19% within two weeks of death.

Patients referred to the PCU were younger (median
age: 69.5 vs. 74; p<0.001), had more synchronous
metastases (39% vs. 30%; p=0.039), similar survival
(18.5vs. 15.5 months; p = 0.78), received similar amount
of radiotherapy (7% vs. 10%; p=0.11), but less chemo-
therapy (8% vs. 13%; p=0.033) during EOL.

Associations berween Performance status, Glasgow
Prognostic Score, overall survival time and chemo-
and radiotherapy during end of life

PS at the start of the last cancer therapy was stated
in 47% and was estimated in 49%. 47% had PS 0-1,
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Table II. Characteristics of patients receiving no chemo- or radiotherapy during end of life (EOL), chemotherapy during EOL and
radiotherapy during EOL. Five patients received both chemo- and radiotherapy during EOL. The p-values are for comparisons with the

group who did not receive any chemo- or radiotherapy during EOL.

No chemo- or Chemotherapy Radiotherapy
radiotherapy during during EOL during EOL
EOL(n=592) (n=175) (n=61)
n % n % P n % p
Age
Median 72 64 <0.001 70 0.14
<60 104 18% 28 37% 15 25%
60-69 136 23% 28 37% 15 25%
=70 352 60% 19 25% <0.001 31 51% 0.32
Gender
Men 304 51% 39 52% 30 49%
Women 288 49% 36 48% 0.92 31 51% 0.75
Metastases when diagnosed with cancer
Yes 181 31% 37 50% 32 53%
No 307 52% 26 35% 0.009 26 42% 0.002
Unknown 104 18% 12 16% 3 5%
Performance status at the start of last
cancer therapy
0-1 308 52% 24 32% 9 15%
2 188 32% 40 53% 19 31%
3-4 70 12% 11 15% <0.001 33 54% <0.001
Unknown 26 4% - - - -
Glasgow Prognostic Score at the start
of last cancer therapy
0 189 34% 13 17% 7 11%
1 103 17% 18 24% 10 16%
2 116 21% 33 44% <0.001 32 52% <0.001
Uknown 184 33% 9 12% 12 20%
Contact with the Palliative Care Unit
Yes 305 52% 28 37% 24 39%
No 287 49% 47 63% 0.021 37 61% 0.07
Total number of chemotherapy
regimens
Mean 0.90 1.75 <0.001 0.85 0.74
Total number of courses of radiotherapy
Mean 0.79 0.73 0.66 1.69 <0.001
Time from diagnosis of cancer until
death
Median 19.5 months 7.3 months 0.003 8.5 months 0.007
Time from metastases until death
Median 11.7 months 4.7 months 0.001 7.6 months 0.029

34% PS 2 and 16% PS 3—4. Both stated and estimated
PS were significant prognostic factors (p<<0.001).
Median overall survival times were (all combined): PS
0: 8.9 months; PS 1: 5.1 months; PS 2: 2.8 months;
PS 3: 1.6 months; and PS 4: 0.4 months.

Among those receiving chemotherapy the last 30
days (n=175), 32% had PS 0-1, 53% had PS 2 and
16% PS 3-4. The proportion was higher for PS 2
(16%) and PS 3-4 (10%) than for PS 0-1 (7%)
patients (p<<0.001). Among those who received
radiotherapy the last 30 days (n=61), 15% had PS
0-1,31% had PS 2 and 54% PS 3-4.The proportion
was higher for PS 2 (7%) and PS 3-4 (8%) than for
PS 0-1 (2%) patients (p=0.006) (Figure 1C).

GPS at the start of last cancer therapy was assess-
able in 509/723 patients (70%), and was a significant
prognostic factor: GPS 0 (n=201): 5.0 months,
GPS 1 (n=130): 3.1 months and GPS 2 (n=178):
1.9 months (p <0.001). Both GPS score (p <0.001)
and PS (p <0.001) remained significant in the multi-
variate regression survival analysis.

The proportions of patients receiving chemo- or
radiotherapy their last 30 or 14 days were highest
among those with a GPS 2 (Figure 1D). Patients who
lived less than 12 months from diagnosis received
more chemotherapy (p=0.008) the last 30 days;
those who lived less than six months had more radio-
therapy the last 30 days (p <0.001) (Figure 1B).



Patients recerving chemo- and radiotherapy during end of life 399

Table III. Sixty-one patients (8%) received radiotherapy the last
30 days of life. Indications and fractionation schedules, completion
rate, and reasons for discontinuation of radiotherapy are listed
here.

Survival

Median overall survival from diagnosis for all patients
was 16.8 months; no chemo- or radiotherapy during

n % EOL: 19.4 months; chemotherapy administered dur-
. ing EOL: 7.3 months; radiotherapy administered
Indication duri EOL: 8.5 h
Painful bone metastases 20 33% uring - 6.5 months.
Airway compression 10 16%
Spinal cord compression 7 11%
Brain metastases 7 11% Multivariate analyses and comparisons with those who
Bleeding tumor 5 8% received no chemo- or radiotherapy during EOL
Nerve compression 3 5%
Skin metastases 3 5% Age <70 years (p<0.001), GPS 2 (p=0.009), no
. 0, .
Dysphagia 2 3% contact with the PCU (p =0.006) and synchronous
Others 4 7% tast (p=0.32) ined sienifi d .
Number of fractions metastases (p = 0. remained significantly associ
1-2 20 339 ated with receiving chemotherapy the last 30 days in
3-5 19 31% the multivariate analysis. PS 3—4 (p<0.001), GPS 2
6-10 15 25% (p = 0.005) and synchronous metastases (p = 0.005)
0, . . . . . o e
‘ = 1? A sadiorh Hnned 5(7) 51;; (;) remained significantly associated with receiving
ompleted radiothera; as anne .
P Py as pial ’ radiotherapy the last 30 days (Table IV).
Causes for not completing radiotherapy O " .
Death 3 27% Characteristics of patients who received no
Poor performance status 5 45% chemo- or radiotherapy during EOL, those who
Perforation of esophagus 1 9% received chemotherapy during EOL and those who
Is)rogf6531Ye disease i ng) received radiotherapy during EOL are listed in
epticemia .. . . .
P ’ Table II. In addition to the factors identified in the
(A) (B)
30% < Overall survival 0-6 mos
- 60 ears 30% p=0.008 " Overall survival 6-12 mos
60 - 70 years .
5% 7 Overall survival 12+ months
7> 70 years
p<0.001
20% 19% 20% p=0.008
16% 16%
p=.008
p=0.008 p=0.008 10%
10% 8% 10% 8%
6% p=0.96 6% 7* 6%
5% - -
4% 4%
3% 3% 3%
0% | 0% 1 )
Ch herapy ch herapy Radiotherapy Radiotherapy Ch herapy Ch herapy Radiotherapy Radiotherapy
last 30 days last 14 days last 30 days last 14 days last 30 days last 14 days last 30 days last 14 days
(03} (D)
p<0.001
30% 29% PSO-1 30% GPSO
wps2 "GPs1
PS3-4 7GPS 2
p=0.001
p<0.001
20% p=0.001 20% o 18%
16% p<0.001
4 4
e ”" p=0.001 0<0.001
10% p=0.006 : e 10%
10% 8% 8% f 10% 8% 77
7% 7% ) f o i
f 5% 1 1
a% | 4% a% 1
S B i
0% 0% e - ZZ
Ch herapy Chi herapy Radiotherapy Radiotherapy Ch herapy Ch h y Radiotherapy Radiotherapy
last 30 days last 14 days last 30 days last 14 days last 30 days last 14 days last 30 days last 14 days

Figure 1. Percentages of patients who received chemo- and radiotherapy the last 30 and 14 days depending on (A) age at diagnosis, (B)
median overall survival from diagnosis until death, (C) ECOG performance status at the start of last cancer therapy, (D) Glasgow

Prognostic score at the start of last cancer therapy.
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Table IV. Multivariate analyses of factors associated with (A)
chemotherapy and (B) radiotherapy during the last 30 days of life.
Characteristics statistically significantly associated with chemo- or
radiotherapy during EOL in the univariate analyses were entered
in the models.

(A) Variable n % OR  95% CI  P-value
Age
<60 years™® 91 21 1
60-69 year 107 25 0.55 0.27-1.16 0.12
=70 years 229 54 0.12 0.05-0.27 <0.001
Performance status
0-1* 185 43 1
2 157 37 1.71 0.83-3.53 0.15
3-4 85 20 0.78 0.29-2.08 0.62
Glasgow Prognostic
Score
0* 167 39 1
1 110 26 1.69 0.72-4.00 0.23
2 150 35 3.00 1.32-6.80 0.009
Referred to our PCU
No* 201 47 1
Yes 226 53 0.40 0.21-0.77 0.006
Metastases when
diagnosed with
cancer
No* 246 58 1
Yes 181 42 2.00 1.06-3.78 0.032
(B) Variable n % OR 95% CI  P-value
Age
<60 years™ 91 21 1
60-69 year 107 25 0.85 0.32-2.28 0.75
=70 years 229 54 1.03 0.44-2.38 0.95
Performance status
0-1* 185 43 1
2 157 37 2.30 0.84-6.32 0.11
3-4 85 20 11.59 4.25-31.62 <0.001
Glasgow Prognostic
Score
0* 167 39 1
1 110 26 2.90 0.97-8.67 0.06
2 150 35 3.98 1.52-10.42  0.005

Metastases when
diagnosed with

cancer
No* 246 58 1
Yes 181 42 2.70 1.35-5.41 0.005

“Reference category.

multivariate analyses, patients receiving chemother-
apy during EOL had a poorer PS (68% vs. 44% PS
2-4; p<0.001), received a higher mean number of
chemotherapy regimens in total (1.75 vs. 0.90 regi-
mens; p<0.001), had a shorter median survival time
from diagnosis until death (7.3 vs. 19.5 months;
p=0.003) and from metastases until death (4.7 vs.
11.7 months; p=0.001) than those who did not
receive chemotherapy or radiotherapy during EOL.
Those who received radiotherapy during EOL
received more courses of radiotherapy in total (mean
1.66 vs. 0.79; p<0.001), had a shorter survival time

from diagnosis until death (8.5 vs. 19.5 months;
p=0.007) and from metastases until death (7.6 vs.
11.7 months; p=0.029) than those who did not
receive chemotherapy or radiotherapy during EOL.

Hospital admissions and death

Patients receiving chemotherapy (88% vs. 65%;
p<0.001) or radiotherapy the last 30 days (93% vs.
65%; p<<0.001) had more hospital admissions the
last 30 days.

In total 43% (n=310) died in hospital, 17%
(n=126) at nursing homes and 8% (n =56) at home;
32% died outside of hospital at an unknown location.
Those receiving chemotherapy (75% vs. 39%;
p<<0.001) or radiotherapy the last 30 days (53% vs.
42%; p=0.017) more often died in hospital.

Twenty-nine patients (4%) died from complica-
tions of cancer therapy: postoperative complications
(n=12); neutropenic infections (n=10); hemor-
rhagia (n=4); and other (n = 3).

Discussion

In our cohort, 10% received chemotherapy and 8%
radiotherapy the last 30 days of life. Age <70 years,
GPS 2, no contact with our PCU and synchronous
metastases were most strongly associated with
chemotherapy; PS 3-4, GPS 2 and synchronous
metastases were most strongly associated with
radiotherapy the last 30 days. These characteristics
represented the main differences between those
who received chemo- or radiotherapy during EOL,
and those who did not. There were significant dif-
ferences in the use of late chemo- and radiotherapy
depending on type of cancer, but not between the
years 2005 and 2009.

There was no clear association between use of
late chemotherapy and chemosensitivity. Most che-
motherapy during EOL was administered for pan-
creatic and non-small cell lung cancer, which are
considered medium chemosensitive diseases. Fur-
thermore, in 8% of the cases, patients had received
more than two previous regimens, though there are
limited data on the effect of chemotherapy beyond
second-line for several solid tumors. Patients receiv-
ing chemo- or radiotherapy the last 30 days were
more likely to be admitted to hospital during EOL
and to die in hospital.

The use of chemotherapy during EOL in our
cohort (10%) was lower than reported in other
studies (13-43%) [1-6,21]. Considering that 256
(21%) of the 1214 cancer-patients who died in our
county in 2005 and 2009 never received any che-
motherapy, it was actually lower at 8%. However,
studies of chemotherapy during EOL are not neces-
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sarily comparable. They have been conducted in
different countries at different times; and there
appears to be variations in patient selection, health-
care systems, economic incentives and aggressive-
ness in cancer care [1-6,21]. Possible explanations
for less use of chemotherapy during EOL in our
population might be that the healthcare system in
Norway is public; and there are no economic incen-
tives influencing the use of chemo- or radiotherapy
[11,22].

The use of radiotherapy during EOL in our
cohort was similar to other reports. In a large regis-
try-based study 7.6% received radiotherapy the last
30 days (8% in our study) and the likelihood of
receiving radiotherapy was highest for lung cancer
patients [11]. In another study, 19% of patients with
incurable non-small cell lung cancer received radio-
therapy their last 30 days (16% in our study) [12].

There is limited data on the effect of late radio-
therapy. Considering that the median time to pain
relief after irradiation of bone metastases is three
weeks [23], it is questionable whether patients who
receive radiotherapy within 30 days of death expe-
rience any clinically relevant benefit. In a study of
33 patients who died within 30 days of start of
radiotherapy, 26% had symptom relief whereas
52% experienced symptom progression. Only 58%
completed radiotherapy as planned [13], compared
with 82% in our study; suggesting that hypo-frac-
tionated radiotherapy should be used more often
in patients with advanced cancer and a short life
expectancy [13].

Similar to results of other studies, overall sur-
vival among patients receiving chemotherapy near
EOL was shorter than for other patients [4,24]. One
can assume that they did not gain a survival benefit
from chemotherapy near EOL, and since they were
more often admitted to and died in hospital, late
chemotherapy might have a an overall negative
impact. It is, however, possible that the reason for
more hospitalizations was that these patients had
more cancer symptoms, leading to more cancer
therapy during EOL.

When GPS was assessable, it was significantly
associated with chemo- or radiotherapy the last 30
days, suggesting that this index might be of value
when considering palliative cancer therapy. An advan-
tage of GPS is that it is easily assessed from objec-
tively measurable blood values, whereas PS relies
more on the individual physician’s judgment.

Similar to our study, there are several reports
showing that patients referred to a PCU receive less
chemotherapy near EOL [1,10,25]. In one study,
patients with advanced NSCLC randomized to early
contact with a PCU even had a longer survival than
patients receiving standard care despite less chemo-

therapy [4]. Thus, integrating palliative care into
standard oncology care is recommended [23]. One
explanation could be that patients at a PCU achieve
better symptom control [4]. Another possibility is
that personnel at a PCU more often discuss limita-
tions of cancer therapy, which might make it easier
to discontinue cancer therapy when the chance of a
clinically relevant benefit becomes small [18].

The main limitations to our study were that it was
retrospective; data (such as PS and GPS) were not
documented in all cases; we were not able to assess
other factors that might influence the use of cancer
therapy, such as comorbidity, travel time to the hos-
pital and personal preferences; whether treatment
was administered according to national guidelines; or
whether the patients experienced symptom relief
during EOL. Furthermore, we have no information
about patients who were not referred to our institu-
tion. The main strength of our study is that we have
collected data from individual medical records in a
cohort selected on year of death only. All were treated
at a single institution, which is the only cancer center
in our county.

There are several possible explanations for why
patients receive chemo- and radiotherapy during
EOL. Common eligibility criteria for clinical trials
are ‘Life expectancy of >3 months’, PS 0-1 and
absence of significant comorbidity. Many patients
seen in the clinic are older, have poorer PS and more
comorbidity, and it is possible that they do not ben-
efit as much from the cancer treatment as patients
participating in trials [18,19].

Another reason might be that physicians are not
good at predicting survival [14,15]. PS is easy to
assess and a robust prognostic factor [16], but was
only stated in 47% of patients when the last cancer
therapy was initiated. Despite less use of chemo-
therapy during EOL than in other reports, too many
patients, in our opinion, received such therapy. Our
study suggests that the proportion can be reduced by
following existing guidelines. PS should be assessed
in all patients, and palliative chemotherapy for solid
tumors should mainly be offered patients with a good
PS of 0-1 [2], unless they have a chemo-sensitive
disease or as part of a clinical trial. Third-line regi-
mens should only be administered when there is evi-
dence of a clinical benefit. Physicians should pay
more attention to estimating prognosis when consid-
ering chemotherapy or radiotherapy; assessing GPS
might be a valuable tool. More studies evaluating the
benefit of palliative cancer therapy — especially radio-
therapy — in very advanced disease appears to be
needed.

In conclusion, 18% of patients received chemo-
or radiotherapy within 30 days of death at our cancer
center. The proportions varied with age, cancer type
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and whether they were referred to the PCU, and were
highest in patients with the shortest survival time.
More attention to estimation of survival time when
considering palliative therapy in patients with
advanced cancer — possibly aided by assessing GPS—
might be of help to improve practice.
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