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ABSTRACT

Background
During the end of life (EOL) phase of high-grade glioma (HGG) patients, care is 
primarily aimed at reducing symptom burden while maintaining quality of life 
as long as possible. In this study, we evaluated the prevalence of symptoms and 
medication management in HGG patients during the EOL phase.

Methods
We analyzed disease-specific symptoms, general EOL symptoms, symptom 
frequency, and medication use at 3 months and 1 week before death in a cohort of 
178 HGG patients, based on questionnaires completed by physicians responsible for 
EOL care. In addition, information on patient’s perceived quality of care (QOC) was 
derived from 87 questionnaires completed by patient’s relatives.

Results
Somnolence, focal neurological deficits and cognitive disturbances were the most 
prevalent symptoms during the EOL phase. Overall, disease-specific symptoms 
occurred more often than general EOL symptoms at both 3 months and 1 week 
before death. Somnolence and/or dysphagia were present in 81% of patients whose 
medication was withdrawn and 96% of patients in whom antiepileptic drugs (AEDs) 
were withdrawn. One week before death, 65.9% of patients with high symptom 
frequency experienced good QOC, compared to 87.5% of patients with low symptom 
frequency (p=0.032).

Conclusion
Disease-specific symptoms are the main concern in EOL care for HGG patients. 
Somnolence and dysphagia may hamper the regular oral administration of drugs, 
and particularly AEDs, during the EOL phase. High symptom frequency at 1 week 
before death negatively affects patient’s perceived QOC.

INTRODUCTION
High-grade gliomas (HGGs) are the most common primary malignant brain tumors, 
occurring in 3-5 cases per 100,000 people. Even after multimodality treatment with 
surgery, radiotherapy and chemotherapy, the survival rate is poor, generally ranging 
from one to five years.1-3 

Eventually, when symptoms increase and antitumor treatment is no longer effective, 
patients will enter the end of life (EOL) phase. Although different definitions are 
used of the EOL phase, ranging from days to weeks prior to death, in our opinion 
it generally starts no earlier than 3 months before death. During this period, the 
primary aim of care is to reduce symptom burden, and to maintain quality of life 
as long as possible without inappropriate prolongation of life.4-6 Physical symptoms 
and cognitive dysfunction, as well as adverse effects of tumor-directed treatment 
and other medication, such as anticonvulsants and steroids, may all negatively 
influence patient’s quality of life.7-9 Lack of symptom control during the EOL phase, 
e.g. seizures, cognitive disturbances or confusion, may lead to a non-peaceful death 
and to more transitions between health care settings, which in turn may impair 
patient’s personal dignity.10;11 Therefore, reducing symptom burden is crucial for HGG 
patients and their caregivers in the EOL.

Up to now, several studies have addressed symptom burden in brain tumor patients 
during the EOL phase.9;10;12-15 However, the combination of disease-specific symptoms, 
such as seizures, focal neurological deficits and cognitive disturbances, more general 
EOL symptoms, such as pain, anxiety and dyspnea, and drug use have never been 
systematically examined within one study. Insight into the spectrum of symptoms 
in HGG patients in the EOL, and its implications for medication management may 
reveal how the EOL phase of HGG differs from other types of cancer and which 
symptoms merit special attention. Moreover, effective symptom treatment might 
lead to further improvements in the quality of care (QOC) in the EOL phase.16

In this report, we present the results of a questionnaire-based survey of physicians 
and relatives who have been involved in the EOL care for patients with HGG. We 
aimed to outline symptoms and medication use at 3 months and at 1 week before 
death. In addition, we explored the association between symptom prevalence and 
patient’s perceived QOC. 
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METHODS

Study design
We derived information from a cohort of deceased HGG patients, diagnosed in one 
of the five participating referral centers for brain tumor patients: VU University 
Medical Center, Amsterdam, Academic Medical Center, Amsterdam and Medical 
Center Haaglanden, The Hague, The Netherlands (2005/2006); Innsbruck University 
Hospital, Austria (2007/2008); and Western General Hospital, Edinburgh, Scotland 
(2008/2009). Physicians and relatives who had been involved in the EOL care for 
these patients were invited to complete separate questionnaires on the EOL phase. 
We identified the closest relatives of a deceased patient by information from the 
medical chart or information from the treating physician involved in the patient’s 
EOL care. Relatives were approached by phone or in writing to participate in the 
study. All local ethics committees of the participating hospitals approved the study 
protocol.

Data collection
The development of the physician’s and relative’s questionnaire on the EOL phase 
has previously been described.17;18 The questionnaires were translated into English 
and German from Dutch, and backwards, by two independent translators.

For this study, the following items were selected from the physician’s questionnaire: 
1) population characteristics, such as Karnofsky Performance Status (KPS) and place 
of death, 2) the presence of symptoms during the EOL phase, 3) medication use, and 
4) increase or withdrawal of medication during the EOL phase. We used a time point 
of 1 week before death to analyze the EOL phase and a time point of 3 months before 
death as a comparison. We addressed the presence of symptoms that we considered 
to be disease-specific (somnolence, motor deficits, headache, dysphasia, cognitive 
disturbances, seizures, visual disturbances and dysphagia) as well as EOL symptoms 
(delirium, depression, anxiety, nausea, fever, bodily pain, dyspnea, incontinence) that 
are presumed to be present in most cancer patients regardless the site, at both 3 
months and at 1 week before death.(9) Medication use at 3 months and at 1 week 
was enquired via questions on the use of the most commonly prescribed drugs 
during the EOL (sedatives, opioids and other analgesics, antipsychotics, antiepileptic 
drugs (AEDs) and steroids), and questions on intensifying and withdrawing drug 
treatments during the EOL phase.

In those cases where both a physician’s and relative’s questionnaire were available, 
information on the relative’s perception of the patient’s  QOC was derived from the 

relative’s questionnaire to analyze the association between symptoms and medica-
tion use on the one hand, and QOC on the other. Relatives were asked to respond to 
the questions according to the proxy-by-patient perspective, i.e. the relatives were 
instructed to respond as they thought the patient would have responded. The per-
ceived QOC was based on a 7-point Likert scale, ranging from very poor (1) to excel-
lent (7). Additionally, we derived information on patient’s age at diagnosis, tumor 
grade and date of diagnosis from the hospital medical charts.

Data analysis
We applied descriptive statistics to define the population, symptoms, medication 
use and patient’s perceived QOC during the EOL. Differences between patients of 
whom only the physician’s questionnaire, and patients of whom both questionnaires 
were available were tested with the ANOVA and Kruskal-Wallis test for continuous 
data and Chi-square test for categorical data. We tested differences in population 
characteristics, symptoms and medication use between countries as well, using the 
ANOVA and Mann-Whitney U-test, to ensure that their prevalence was independent 
of country. Moreover, we tested whether there was a difference in the prevalence of 
each symptom in case medication was withdrawn during the EOL phase, using the 
Chi-square test. 

We divided QOC into two categories, based on the median score: good QOC was 
defined as ≥6 and poor/average QOC was defined as ≤5 on the 7-point Likert scale. 
We categorized symptom frequency at 3 months and at 1 week before death as well; 
based on the median score, low symptom frequency was defined as the occurrence 
of a total of <3 symptoms and high symptom frequency defined as the occurrence 
of a total of ≥3 symptoms. We analyzed the differences in the perceived QOC 
between low and high symptom frequency, using the Chi-square test, as well as for 
the presence of each individual symptom. Two-tailed tests were performed, using a 
significance level of 0.05. We used SPSS version 21.0 software for all analysis.

RESULTS

Subjects
We identified 403 patients with HGG of whom 310 were known to have died. 
Physicians involved in patient’s EOL care could be traced in 296 patients. In total, 
178 physicians returned the questionnaire (response rate 60.1%). Physicians were 
approached with a median interval of 27.5 months (interquartile range 14.7) after 
patient’s death. In 93 of these 178 patients (52.2%) a questionnaire completed by 
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patient’s relative was available as well. In 6 patients information on  the perceived 
quality of care (QOC) was missing from the questionnaire for relatives. Therefore, 
these patients were excluded from further analysis, leaving a total of 87 patients 
(48.9%) eligible for the QOC analysis. Baseline characteristics based on data from 
178 physicians’ questionnaires and 87 relatives’ questionnaires are outlined in table 
1. There were no significant differences in patient characteristics between the whole 
group of 178 patients and the subset of 87 patients. Both the participating physician 
(p<0.001) and place of death (p<0.001) differed significantly between the three 
countries. In The Netherlands and Scotland, the GP completed the questionnaire in 
68.9% and 100% of cases, respectively, whereas in Austria 66.7% of the participating 
physicians was a hospice specialist. In The Netherlands, most patients died at home 
(65.1%) or in a nursing home (15.1%), in Austria at home (30.8%) or in a hospice (30.8%), 
and in Scotland most patients died at home (39.2%) or in a hospice (33.3%) as well.

Symptoms 3 months and 1 week before death
Symptoms at 3 months and 1 week before death are outlined in figure 1. Motor 
deficit (41.9%), headache (39.5%), dysphasia (39.0%), cognitive disturbances (38.0%), 
seizures (37.6%) and somnolence (31.2%) were the most prevalent disease-specific 
symptoms 3 months before death. One week before death, somnolence was present 
in 74.8% of patients, followed by dysphasia (48.1%), cognitive disturbances (44.7%), 
motor deficit (41.3%), headache (34.6%) and seizures (25.9%). At 1 week before death 
the prevalence of somnolence had more than doubled compared to 3 months before 
death, whereas the prevalence of dysphagia had increased from 7.5% at 3 months to 
24.5% at 1 week before death. 

At 3 months before death, general EOL symptoms were present in less than 25% of 
patients. Delirium (23.7%) and incontinence (22.5%) were most prevalent. One week 
before death, delirium (44.4%), incontinence (35.5%) and dyspnea (23.9%) were the 
most prevalent general EOL symptoms. Symptom prevalence was not related to 
country, except for motor deficit (The Netherlands: 49.0%; Austria: 52.4%; Scotland: 
17.1%; p=0.001), incontinence (The Netherlands: 43.9%; Austria: 9.5%; Scotland: 27.5%; 
p=0.006) and fever (The Netherlands: 10.2%; Austria: 33.3%; Scotland: 2.5%; p=0.001) 
1 week before death. We found a high symptom frequency (≥ 3 symptoms) in 51.1% 
of patients 3 months before death, and in 64.5% of patients 1 week before death. 

Medication use during the EOL
The most commonly prescribed drugs 3 months and 1 week before death are outlined 
in figure 2, showing a majority of patients using steroids (82.8%) or AEDs (62.9%) at 
3 months before death. One week before death 71.2% of patients were on steroids 

Table 1: Baseline characteristics of the study cohort and of patients with  
   additional data from relatives’ questionnaire

All patients 
(N=178)

Patients with additional 
data from relatives’ 
questionnaire (N=87)

Gender Male
Female

125 (70.2)
53 (29.8)

61 (70.1)
26 (29.9)

Mean age at diagnosis, y (SD) 59.7 (12.5) 61.2 (12.0)

Tumor grade Grade IV
Grade III

159 (89.3)
19 (10.7)

75 (86.2)
12 (13.8)

Country Netherlands
Scotland
Austria

106 (59.6)
51 (28.7)
21 (11.8)

48 (55.2)
26 (29.9)
13 (14.9)

Participating physician GP
Hospital specialist
Hospice specialist
Nursing home 
specialist

131 (73.6)
12 (6.7)
14 (7.9)
21 (11.8)

62 (71.3)
8 (9.2)
8 (9.2)
9 (10.3)

Survival in months, median 
(95%-CI)

Grade IV
Grade III

10.6 (9.2-12.1)
12.4 (10.6-14.1)

10.6 (7.6-13.7)
13.4 (10.4-16.5)

Karnofsky Performance Status 
≥70

3 months before 
death
1 week before death

35 (19.6)

2 (1.2)

18 (19.1)

1 (1.1)

Place of death (n=170) Home
Hospice
Hospital
Nursing/care home
Other

93 (54.7)
31 (18.2)
21 (12.4)
21 (12.4)
4 (2.4)

42 (48.8)
21 (24.4)
11 (12.8)
9 (10.5)
3 (3.5)

P>0.05 for all variables

 

and 58.3% on AEDs. The use of opioids and sedatives was more than doubled at 1 
week (66.7% and 34.2%, respectively) compared to 3 months before death (27.2% and 
12.1%, respectively). Medication use was not affected by country, except for the use 
of antipsychotics (The Netherlands: 21.2%; Austria: 19.0%; Scotland: 0%; p=0.005) 
and anxiolytics (The Netherlands: 12.1%; Austria: 10.0%; Scotland: 40.5%; p<0.001) 1 
week before death.
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In 121/170 patients (71,2%) drug treatment was intensified during the EOL phase. 
Dosages of opioids, benzodiazepines, steroids and antipsychotics were intensified 
during the EOL phase in 95 (55.9%), 53 (31.2%), 52 (30.6%) and 7 patients (4.1%), 
respectively. However, during the last week before death, AEDs were withdrawn in 
35 patients (20.6%) and steroids were withdrawn in 42 patients (24.7%). Physicians 
withheld 13/165 patients (7.9%) from antibiotic treatment during the EOL phase, 
despite the presence of an infection.

Of 101 patients whose drugs were withdrawn, 82/101 (81.2%) had either somnolence, 
or dysphagia, or both symptoms 1 week before death. More specifically, 80/101 
patients (79.2%) whose drugs were withdrawn were somnolent 1 week before death, 
compared to 33/64 patients (51.6%) who continued their medication (p=0.014). 
Dysphagia was present in 30/101 patients (29.7%) whose drugs were withdrawn 
compared to 7/64 patients (10.9%) of patients who continued their medication 
(p=0.020). Of the 50 patients whose AEDs were withdrawn, 48 patients (96.0%) had 
somnolence and/or dysphagia 1 week before death. 

The perceived quality of care related to symptom frequency and 
medication use
The presence of specific symptoms or the use of specific drugs was not associated 
with QOC (data not shown), except for the presence of headache 1 week before 
death: 50.0% of patients with headache 1 week before death experienced good QOC 
according to the relative, compared to 84.8% of patients without headache 1 week 
before death (p=0.002). 

In patients with a high symptom frequency, 25/43 (58.1%) experienced good QOC 
3 months before death, compared to 27/41 (61.4%) in patients with a low symptom 
frequency (p=0.76). One week before death, 29/44  patients (65.9%) with a high 
symptom frequency experienced good QOC according to the relative, compared to 
28/32 (87.5%) of patients with a low symptom frequency (p=0.032). QOC in relation 
to symptom frequency was not significantly different between the three countries.

DISCUSSION
We show the prevalence of the most common symptoms in the EOL phase of HGG 
patients, using a similar retrospective study design in three European countries. By 
systematically examining the whole spectrum of disease-specific as well as non-
disease-specific symptoms, we could prevent that certain symptoms would be 
overlooked. This is one of few studies that evaluate EOL symptoms together with 

Figure 1: Symptoms prevalence at 3 months and 1 week before death

Figure 2: Medication use at 3 months and 1 week before death
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medication management in HGG patients, based on information of the physician 
responsible for the EOL care. 

However, our results need to be interpreted with some caution. First, symptom 
severity and adverse drug effects were not systematically asked for in this survey. 
Such data may provide an even better understanding to what extent symptoms put 
a burden on patients and their caregivers. Moreover, it remains unclear to which 
extent the intensification or withdrawal of drugs during the EOL contributed to 
changes in the prevalence of specific symptoms and vice versa. Second, it is known 
that some patients still receive antitumor treatment 3 months before death while 
others at that time receive palliative care only.9 Therefore, our patient group at 1 
week before death is probably more representative of patients in the end-stage of 
the disease than at 3 months before death. Third, due to the retrospective nature of 
this study, selection bias due to non-response, as well as recall bias caused by both 
the long interval before completion and the physician’s dependence on the quality 
of the medical charts might have influenced the outcomes. Fourth, in contrast to our 
hypothesis, symptom prevalence and medication use appeared to be not completely 
independent of country. Nevertheless, for the most part our findings were similar in 
the three European countries, which supports our decision to regard HGG patients 
from different countries as a homogeneous patient population.

Altogether, the prevalence of general EOL symptoms is relatively low both at 3 months 
and at 1 week before death. According to the relatives, only 11.9% of patients in our 
cohort reported bodily pain 1 week prior to death. Even when counting in the 34.6% 
of patients with headache, the percentage of patients reporting pain is considerably 
lower than in the general cancer population, in which up to 90% of patients in 
the terminal phase report moderate to severe pain.9;14;19-22 The fact that HGGs, 
although malignant, almost never disseminate systemically, probably underlies this 
difference.23 Headache in glioma patients may be caused by intracranial swelling, 
hydrocephalus, meningeal infiltration, as well as present in the context of tension 
type headache.13;24 Other general EOL symptoms, such as dyspnea, anxiety, nausea 
and depression occur more often in the general cancer population as well.25-29 The 
prevalence of delirium at 1 week before death is similar in patients with other types 
of end-stage cancer, in whom delirium affects about 50% of patients.30 However, 
delirium, somnolence and cognitive disturbances may have interfered with an 
adequate assessment of other EOL symptoms, such as depression, anxiety and 
pain, which could have led to a relatively low prevalence of general EOL symptoms, 
particularly at 1 week before death.

Of all disease-specific symptoms, somnolence, focal neurological deficits and 
cognitive disturbances are most prevalent at 3 months and 1 week before death. In 
particular, somnolence and dysphagia characterize the end-stage of HGG patients, 
as their prevalence clearly increases towards death. Although dysphagia was 
reported in 25% of patients 1 week before death in our study, frequencies up to 85% 
have been reported in the last days of life.12 Different mechanisms may underlie the 
development of swallowing difficulties, including loss of consciousness, apraxia or 
muscle weakness. Like in other reports, part of the dysphagia reported in our study 
may well have occurred secondary to somnolence.6;9

Both somnolence and dysphagia may eventually interfere with oral medication 
use during the EOL phase, and AEDs in particular. We showed that in 96% of 
HGG patients with one of these two symptoms AEDs were withdrawn. However, 
seizures were reported in 38% and 26% of patients during the EOL at 3 months and 
1 week before death, respectively. The fact that sedatives were more commonly 
used towards death might explain the lower seizure prevalence 1 week compared 
to 3 months before death. Previous studies on the EOL showed that seizures even 
occur in up to 56% of patients.10;14;15;31 Patients with a history of late-onset epilepsy 
or a status epilepticus, are known to be particularly at risk of developing seizures 
during the EOL.31;32 Hence, despite a risk of seizure recurrence, optimal anticonvulsive 
treatment seems to be lacking in many HGG patients towards death. Therefore, oral 
AEDs are preferably substituted by other routes of administration (e.g. nasal, buccal, 
subcutaneous or intravenous routes) as soon as swallowing difficulties develop 
in the EOL phase. As standardized treatment guidelines are currently lacking, the 
choice for alternative AED administration eventually depends on expert-opinion.32;33

In contrast to AEDs, the withdrawal of steroids is a well-accepted practice in HGG 
patients. Palliative care physicians have agreed that, together with drugs such as 
antibiotics and antihypertensives, use of steroids is inappropriate during the last 
days of life.34 In previous studies discontinuation of steroids was not associated with 
an increased symptom frequency and possibly prevented unnecessary prolongation 
of the process of dying.6 

Opioids, sedatives and antipsychotics are considered essential in palliative medicine 
and should be available for all patients near the EOL. In line with drug treatment 
patterns in the general cancer population,35 in our report opioids and sedatives 
were the most commonly prescribed drugs in the EOL of HGG patients. However, 
antipsychotics were used in only 15% 1 week before death, whereas delirium was 
observed in 44% of patients. These findings suggest that delirium might have been 
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undertreated in our HGG population. Otherwise, due to their known ability to reduce 
the seizure threshold,36 physicians possibly preferred to prescribe sedatives, such 
as benzodiazepines, rather than antipsychotics in case of delirium in brain tumor 
patients. Moreover, refractory delirium is one of the most frequent indications to 
start palliative sedation in the EOL phase.37 As benzodiazepines are often the first-
choice treatment within the context of palliative sedation,17;38 this might explain the 
discrepancy between the prevalence of delirium and use of antipsychotics as well. 
Although not systematically examined in this study, the type of drugs that have 
been prescribed might as well depend on the physician (i.e. nursing home specialist, 
general practitioner, hospital or hospice specialist) involved in the EOL care. Apart 
from medication management, the organization of EOL health care also affects 
symptom burden. Several studies in other types of cancer patients showed that the 
use of palliative care services and timely discussion of EOL issues is related to reduced 
symptom burden towards death.39;40 In this report, we show that patients with a 
high symptom frequency 1 week before death experience a lower QOC compared 
to patients with a low symptom frequency. Although the efficacy of symptom 
treatment or other factors that might influence the perceived QOC were not taken 
into account in this analysis, our findings underscore that reducing symptom burden 
is of the utmost importance in EOL care for HGG.

In conclusion, our results confirm the previous perception that disease-specific 
symptoms are indeed the main concern in the EOL phase of HGG patients.5;6 
Prevalent disease-specific symptoms, such as focal neurological deficits, seizures 
and cognitive disturbances at least require EOL treatment by physicians that are 
educated in neuro-oncology palliative care.12 To develop future treatment guidelines 
on EOL care for patients with a HGG, further prospective studies are needed to 
better understand the effects of medication management on symptom prevalence 
during the EOL phase.

REFERENCE LIST
(1)  Crocetti E, Trama A, Stiller C et al. Epidemi-

ology of glial and non-glial brain tumours 

in Europe. Eur J Cancer 2012;48:1532-1542.

(2)  Ricard D, Idbaih A, Ducray F, Lahutte M, Ho-

ang-Xuan K, Delattre JY. Primary brain tu-

mours in adults. Lancet 2012;379:1984-1996.

(3)  Wen PY, Kesari S. Malignant gliomas in 

adults. N Engl J Med 2008;359:492-507.

(4)  Pace A, Metro G, Fabi A. Supportive 

care in neurooncology. Curr Opin Oncol 

2010;22:621-626.

(5)  Sizoo EM, Pasman HR, Dirven L et al. The 

end-of-life phase of high-grade glioma pa-

tients: a systematic review. Support Care 

Cancer 2014;22:847-857.

(6)  Walbert T, Khan M. End-of-life symptoms 

and care in patients with primary malig-

nant brain tumors: a systematic literature 

review. J Neurooncol 2014;117:217-224.

(7)  Heimans JJ, Taphoorn MJ. Impact of brain 

tumour treatment on quality of life. J Neu-

rol 2002;249:955-960.

(8)  Janda M, Steginga S, Langbecker D, Dunn J, 

Walker D, Eakin E. Quality of life among pa-

tients with a brain tumor and their carers. J 

Psychosom Res 2007;63:617-623.

(9)  Sizoo EM, Braam L, Postma TJ et al. Symp-

toms and problems in the end-of-life phase 

of high-grade glioma patients. Neuro Oncol 

2010;12:1162-1166.

(10)  Bausewein C, Hau P, Borasio GD, Voltz R. 

How do patients with primary brain tu-

mours die? Palliat Med 2003;17:558-559.

(11)  Sizoo EM, Taphoorn MJ, Uitdehaag B et al. 

The end-of-life phase of high-grade glioma 

patients: dying with dignity? Oncologist 

2013;18:198-203.

(12)  Pace A, Di LC, Guariglia L, Jandolo B, Carapel 

 

la CM, Pompili A. End of life issues in brain 

tumor patients. J Neurooncol 2009;91:39-

43.

(13)  Oberndorfer S, Lindeck-Pozza E, Lahrmann 

H, Struhal W, Hitzenberger P, Grisold W. The 

end-of-life hospital setting in patients with 

glioblastoma. J Palliat Med 2008;11:26-30.

(14)  Ostgathe C, Gaertner J, Kotterba M et al. 

Differential palliative care issues in patients 

with primary and secondary brain tumours. 

Support Care Cancer 2010;18:1157-1163.

(15)  Faithfull S, Cook K, Lucas C. Palliative care 

of patients with a primary malignant brain 

tumour: case review of service use and sup-

port provided. Palliat Med 2005;19:545-550.

(16)  Koekkoek JA, Dirven L, Reijneveld JC et al. 

End of life care in high-grade glioma pa-

tients in three European countries: a com-

parative study. J Neurooncol 2014.

(17)  Sizoo EM, Pasman HR, Buttolo J et al. De-

cision-making in the end-of-life phase of 

high-grade glioma patients. Eur J Cancer 

2012;48:226-232.

(18)  Sizoo EM, Dirven L, Reijneveld JC et al. Mea-

suring health-related quality of life in high-

grade glioma patients at the end of life 

using a proxy-reported retrospective ques-

tionnaire. J Neurooncol 2014;116:283-290.

(19)  Liu Y, Zhang PY, Na J et al. Prevalence, in-

tensity, and prognostic significance of 

common symptoms in terminally ill cancer 

patients. J Palliat Med 2013;16:752-757.

(20)  Ruijs CD, Kerkhof AJ, van der Wal G, Onwu-

teaka-Philipsen BD. Symptoms, unbearabil-

ity and the nature of suffering in terminal 

cancer patients dying at home: a prospec-

tive primary care study. BMC Fam Pract 

2013;14:201.



130 131

Symptoms and medication in the EOL phase

7

(21)  Costantini M, Ripamonti C, Beccaro M et 

al. Prevalence, distress, management, and 

relief of pain during the last 3 months of 

cancer patients’ life. Results of an Italian 

mortality follow-back survey. Ann Oncol 

2009;20:729-735.

(22)  Potter J, Hami F, Bryan T, Quigley C. Symp-

toms in 400 patients referred to palliative 

care services: prevalence and patterns. Pal-

liat Med 2003;17:310-314.

(23)  Behin A, Hoang-Xuan K, Carpentier AF, De-

lattre JY. Primary brain tumours in adults. 

Lancet 2003;361:323-331.

(24)  Steigleder T, Stiel S, Ostgathe C. Dying of 

brain tumours: specific aspects of care. Curr 

Opin Support Palliat Care 2013;7:417-423.

(25)  Lo C, Zimmermann C, Rydall A et al. Longi-

tudinal study of depressive symptoms in 

patients with metastatic gastrointestinal 

and lung cancer. J Clin Oncol 2010;28:3084-

3089.

(26)  Ruijs CD, Kerkhof AJ, van der Wal G, Onwu-

teaka-Philipsen BD. Depression and explicit 

requests for euthanasia in end-of-life can-

cer patients in primary care in the Neth-

erlands: a longitudinal, prospective study. 

Fam Pract 2011;28:393-399.

(27)  De Korte-Verhoef MC, Pasman HR, 

Schweitzer BP, Francke AL, Onwutea-

ka-Philipsen BD, Deliens L. Reasons for hos-

pitalisation at the end of life: differences 

between cancer and non-cancer patients. 

Support Care Cancer 2014;22:645-652.

(28)  Hall P, Schroder C, Weaver L. The last 48 

hours of life in long-term care: a focused 

chart audit. J Am Geriatr Soc 2002;50:501-

506.

(29)  Liu Y, Zhang PY, Na J et al. Prevalence, in-

tensity, and prognostic significance of 

common symptoms in terminally ill cancer 

patients. J Palliat Med 2013;16:752-757.

(30)  Gagnon P, Allard P, Gagnon B, Merette C, 

Tardif F. Delirium prevention in terminal 

cancer: assessment of a multicomponent 

intervention. Psychooncology 2012;21:187-

194.

(31)  Pace A, Villani V, Di LC et al. Epilepsy in the 

end-of-life phase in patients with high-

grade gliomas. J Neurooncol 2013;111:83-86.

(32)  Sizoo EM, Koekkoek JA, Postma TJ et al. Sei-

zures in patients with high-grade glioma: a 

serious challenge in the end-of-life phase. 

BMJ Support Palliat Care 2014;4:77-80.

(33)  Krouwer HG, Pallagi JL, Graves NM. Man-

agement of seizures in brain tumor patients 

at the end of life. J Palliat Med 2000;3:465-

475.

(34)  Raijmakers NJ, van ZL, Furst CJ et al. Vari-

ation in medication use in cancer patients 

at the end of life: a cross-sectional analysis. 

Support Care Cancer 2013;21:1003-1011.

(35)  Lindqvist O, Lundquist G, Dickman A et al. 

Four essential drugs needed for quality 

care of the dying: a Delphi-study based 

international expert consensus opinion. J 

Palliat Med 2013;16:38-43.

(36)  Pisani F, Oteri G, Costa C, Di RG, Di PR. Ef-

fects of psychotropic drugs on seizure 

threshold. Drug Saf 2002;25:91-110.

(37)  Cherny NI, Portenoy RK. Sedation in the 

management of refractory symptoms: 

guidelines for evaluation and treatment. J 

Palliat Care 1994;10:31-38.

(38)  Maltoni M, Scarpi E, Nanni O. Palliative se-

dation in end-of-life care. Curr Opin Oncol 

2013;25:360-367.

(39)  Bukki J, Scherbel J, Stiel S, Klein C, Meiden-

bauer N, Ostgathe C. Palliative care needs, 

symptoms, and treatment intensity along 

the disease trajectory in medical oncology 

outpatients: a retrospective chart review. 

Support Care Cancer 2013;21:1743-1750.

(40)  Temel JS, Greer JA, Muzikansky A et al. Early 

palliative care for patients with metastat-

ic non-small-cell lung cancer. N Engl J Med 

2010;363:733-742.


