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Abstract
Background Parenteral fluid (PF) therapy of patients in end-of-life (EOL) is controversial. The purpose of this study 
was to assess associations between PF, quality of the EOL care process and symptom burden in dying cancer patients, 
using a population-based approach.

Methods This was a nationwide retrospective register study of all adult cancer deaths with documented 
information on PF in the last 24 h of life as reported to the Swedish Register of Palliative Care during a three-year 
period (n = 41,709). Prevalence and relief of symptoms during the last week of life as well as EOL care process quality 
indicators were assessed in relation to PF in those patients who had a documented decision to focus on EOL care 
(immediately dying, n = 23,112). Odds ratios were calculated, adjusting for place of death (hospital vs. non-hospital).

Results PF was administered to 30.9% of immediately dying patients in hospitals compared to 6.5% outside 
of hospitals. PF was associated with a higher likelihood for breathlessness and nausea. In patients screened for 
EOL symptoms with a validated instrument, PF was inversely associated with the likelihood of complete relief of 
breathlessness, respiratory secretions, anxiety, nausea and pain. Several palliative care quality indicators were inversely 
associated with PF, including EOL conversations and prescriptions of injectable drugs as needed. These associations 
were more pronounced in hospitals.

Conclusions Parenteral fluid therapy in the last 24 h of life was associated with inferior quality of the EOL care 
process and with increased symptom burden in imminently dying cancer patients.
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Background
Cancer remains one of the leading causes of death world-
wide. In order to provide optimal end-of-life (EOL) care, 
knowledge of common symptoms in dying patients is 
needed. According to a review by Kehl et al., the four 
most common symptoms in a general population regis-
tered during the last two weeks of life were breathless-
ness (57%), pain (52%), respiratory secretions/death rattle 
(51%), and confusion (50%) [1], although the presence of 
symptoms vary with the type of cancer [2, 3]. Notably, 
respiratory symptoms and oedema also tend to increase 
during the last week of life [2]. Diminished oral intake 
often starts earlier, is gradual and becomes more pro-
nounced as the patients is increasingly bed-bound with 
fewer and shorter periods of awake time.

Parenteral fluid (PF) therapy in the imminently dying is 
controversial and whereas patients and families generally 
are positive, the view among staff varies, with 12-88% of 
cancer patients receiving PF during their last week of life 
[4, 5]. It may have a role in a few selected patients who 
are distressed from severe dehydration, e.g., have symp-
toms suspected to be caused by hypercalcaemia, or suffer 
from severe confusion or terminal restlessness, although 
there is a general lack of evidence to support PF in the 
last days of life [6, 7]. On the other hand, PF may prolong 
suffering and lead to unnecessary medicalization of the 
natural dying process, despite not ameliorating, or, pos-
sibly even aggravating EOL symptoms [8–10].

While PF increases the risk of fluid retention, resulting 
in oedema and worsening of dyspnoea in patients with 
end-stage renal or heart failure, the effects may vary from 
beneficial to detrimental in severely ill cancer patients 
depending on the clinical picture [11–13]. Upon clinical 
deterioration, a decision to withhold or continue PF in 
patients who previously benefitted from PF support will 
pose medical and ethical dilemmas [9]. A sudden decline 
in general condition is not uncommon in patients with 
end-stage cancer and may lead to acute hospitalization 
with exhaustive EOL care including PF that could ham-
per optimal comfort care and a peaceful death [14].

In this population-based register study, we aimed to 
describe cancer patients receiving PF in the last 24 h of 
life with regard to EOL care quality and the prevalence 
of non-cognitive symptoms, and compare these to cancer 
patients that did not receive PF at end-of-life.

Methods
This was a retrospective observational study based on 
information from the Swedish Registry of Palliative 
Care (SRPC), which is a nationwide quality register that 
has been previously described [15]. In short, the regis-
ter includes individual information regarding EOL care 
and symptoms in the last week of life for patients dying 
in hospitals and other care settings in Sweden. The 

information is extracted from the medical records using 
a 27-item questionnaire (Q; Supplementary Table S1) 
and registered retrospectively online by a staff member 
involved in the EOL care of the particular patient. During 
the period of the present study, the national coverage for 
the SRPC was 77% in 2011, 85% in 2012 and 87% in 2013, 
among patients dying from cancer.

The SRPC is linked with the National Cause of Death 
Register [16].

Population
All adult individuals (≥ 18) dying from cancer as the 
main cause of death, according to data from the National 
Cause of Death Register, reported to the SRPC between 
Jan 1, 2011 and Dec 31, 2013 constituted the base of this 
study (n = 41,729). The use of parenteral fluids/nutrition 
or enteral tube feeding (PF) during the last 24  h of life 
was assessed with Q19: ‘Did the person receive parenteral 
fluids/nutrition or enteraltube feeding during the last 24 
hours of life?

Information regarding symptom prevalence and relief, 
EOL care decisions, and place of death was obtained 
from the SRPC and limited to patients whose medical 
records contained a documented decision by a physician 
to focus on EOL comfort care (Q 11 A, Table S1), strati-
fying for deaths in or outside hospitals [17].

Variables
The following aspects of the quality of the EOL care pro-
cess (Table S2) were considered: (i) Information to the 
patient and family about the transition to EOL care; (ii) 
The use of established instruments to screen for distress-
ing symptoms during the last week of life; (iii) Prescrip-
tions of injectable drugs as needed against common EOL 
symptoms (pain, anxiety, breathlessness, pulmonary 
secretions, nausea); (iv) Oral health assessment during 
the last week of life; and (v) Whether the patient died 
alone or not. All indicators were dichotomized by imple-
mentation or not.

Information on the prevalence (yes/no) of the following 
documented symptoms during the last week of life was 
retrieved from the SRPC based on the answer to Q20, 
Table S1: breathlessness, pulmonary secretions, anxiety, 
nausea, and breakthrough pain. Analysis of symptom 
relief was restricted to patients who had their symptoms 
screened using a validated instrument (Q21 or Q23; 
Table S1).

Statistical methods
Patients with and without PF in the last 24 h of life were 
described with regard to patient demographics and place 
of death.

The prevalence and relief of symptoms in the last week 
of life were described in patients with and without PF, 
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and the associations were quantified using odds ratios 
(OR) with 95% confidence intervals (CI) obtained by 
Chi2 test for hospitalized and non-hospitalized patients, 
separately. Patients for whom data was missing about 
the respective care quality indicator or about a particular 
symptom were excluded from that specific analysis.

We assessed whether the use of PF in the last 24 h of 
life was associated with any of the five EOL care quality 
indicators using logistic regression, restricting the study 
population to patients with a documented decision by 
a physician to focus on end-of-life comfort care (Q11A 
answered by ‘yes’), stratifying the analyses by hospital 
deaths and non-hospital deaths [17]. Only patients with 
valid data on PF use (Q19 answered by ‘yes’ or ‘no’, 90% of 
the patients) were included whereas the 10% with answer 
‘unknown’ were excluded from the analyses. In all models 
the use of PF in the last 24 hr of life were considered as 
the independent variable. Analyses were conducted using 
IBM SPSS Statistics for Windows, Version 23.0. Armonk, 
NY: IBM Corp.

Results
Study population
In total, 41,709 patients matching the inclusion crite-
ria were identified (study base) of whom 5,781 (13.9%) 
received PF in the last 24  h of life. The patient char-
acteristics in relation to PF are described in Table  1. 

Hospitalized patients were more likely to receive PF 
(35%) compared to patients dying outside hospital (6%; 
p < 0.0001). Patients with head and neck cancer, esopha-
geal or gastric cancer, ovarian cancer or haematological 
malignancies were more likely than the average patient to 
receive PF.

Associations between PF and quality of the EOL care 
process
To study potential associations between PF and symp-
tom prevalence and relief, and between PF and quality of 
the EOL care process in imminently dying patients, we 
identified patients with a documented decision by a phy-
sician to focus on EOL comfort care, n = 23,112 (55% of 
the total study population). Among these, 12% received 
PF during the last 24  h of life, more commonly in hos-
pitals (30.9%) compared to other places of death (6.5%, 
p < 0.001). Table 2 shows the characteristics of the study 
subjects including symptom prevalence during the last 
week of life. Among patients dying outside of hospitals, 
those who did receive PF were more likely to be cared 
for in specialized palliative care units (home-based or 
inpatient) than to die without specialized palliative care 
(nursing homes or general PC). PF patients were signifi-
cantly younger, but the absolute age difference was small. 
Breathlessness and nausea were significantly more com-
mon in PF patients, both in the hospital setting and out-
side of hospitals (Table 2).

Table  3 shows the associations of PF and five pal-
liative care process quality indicators in hospitals and 
non-hospital settings. PF was inversely associated with 
several of the indicators. Associations were particularly 
pronounced for hospitalized patients. Compared to 
hospitalized patients not receiving PF, patients in hospi-
tal receiving PF were less frequently prescribed inject-
able sedatives (81% vs. 90%), antimuscarinics (73% vs. 
86%), and antiemetics (63% vs. 70%). Similar but less 
pronounced associations were noted for patients dying 
outside hospitals (Table 3). PF patients dying in hospitals 
were less likely to have an EOL conversation with a physi-
cian compared to non-PF patients (68% vs. 79%), and the 
same pattern was seen for information to the families, 
although less pronounced. No corresponding differences 
with respect to EOL conversations were seen for patients 
dying outside hospitals. Oral status was less likely to be 
assessed for patients receiving PF compared to non-PF 
patients (71% vs. 78%). Symptom screening using vali-
dated instruments was generally low and did not differ 
according to PF status. Nor did the risk of dying alone 
(Table 3).

Finally, we analysed the proportions of patients who 
achieved complete symptom relief, restricting the analy-
sis to patients who had been screened for symptoms with 
validated instruments. PF use was inversely associated 

Table 1 Study base
Category ALL PF non-PF
Number of patients, n (%) 41,709 5,781 (13.9) 35,928 

(86.1)
Age in years, median (range) 74 

(18–105)
70 (18–102) 74 

(18–105)
Place of death
 Hospital, n (%)
 Spec PC in-patient unit, n (%)
 Spec PC home care, n (%)
 Gen PC home care, n (%)
 Nursing home short term stay, 
n (%)
 Nursing home permanent stay, 
n (%)
 Other, n (%)

10,357
13,136
7,402
2,813
4,635
3,189
177

3,627 (35.0)
1,256 (9.6)
502 (6.8)
135 (4.8)
167 (3.6)
74 (2.3)
20 (11.3)

6,730 (65.0)
11,880 
(90.4)
6,900 (93.2)
2,678 (95.2)
4,468 (96.4)
3,115 (97.7)
157 (88.7)

Cancer diagnoses (ICD-10) with 
PF use > median
 Head and neck cancer1, n (%)
 Esophageal cancer2, n (%)
 Ovarian cancer3, n (%)
 Hematological cancer4, n (%)
 Gastric cancer5, n (%)

474 
(100)
786 
(100)
1,203 
(100)
2,633 
(100)
1,488 
(100)

146 (30.8)
218 (27.7)
251 (20.1)
517 (19.6)
283 (19.0)

328 (69.2)
568 (72.3)
952 (79.1)
2,116 (80.4)
1,205 (81.0)

PF = Parenteral fluid therapy in the last 24  h of life. 1C0-C14, C32-C33; 2C15; 
3C56.9; 4C81-C88, C90-C96; 5C16
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with the chance of complete symptom relief for all five 
symptoms assessed (Table 4).

Discussion
Parenteral fluid therapy in terminally ill patients remains 
controversial. Here we report that every three in ten 
patients immediately dying from cancer in Swedish 
hospitals received PF in the last 24  h of life which was 
associated with a lower quality of EOL care. PF was less 
common in deaths outside of hospitals (nursing homes, 
specialized or general palliative care). Furthermore, we 
show that EOL PF is associated with a higher likelihood 

of breathlessness and nausea and with a lower chance of 
achieving complete symptom relief.

Patients who received PF in EOL were somewhat 
younger which is not unexpected. Among the minor-
ity of patients dying outside of hospitals who did receive 
PF (6.5%), we found an association with specialized pal-
liative care. This likely reflects a high threshold to PF in 
nursing home patients. It might also reflect a perceived 
benefit of hydration among palliative care physicians to 
alleviate terminal delirium. For example, in their obser-
vational study, Bruera et al. found that using hydration 
as a component of routine care for patients dying with 
delirium was associated with a reduction in the incidence 

Table 2 Characteristics of adult cancer patients dying in hospital versus dying outside hospital as reported to the SRPC in 2011–2013
Hospital 
deaths
PF

Hospital 
deaths
Non-PF

OR 95% CI P Non-Hospital 
deaths
PF

Non-Hospital 
deaths
Non-PF

OR 95% CI P

N* (%)
Age (SD)
Sex, % female
Received specialised 
palliative care (%)
Pain# Yes/No (% yes)
Anxiety# Yes/No (% yes)
Nausea# Yes/No (% yes)
Breathlessness# Yes/No 
(% yes)
Respiratory secretions# 
Yes/No (% yes)

1687 (30.9)
70.5 (12.17)
48.9
NA
1279/327 
(75.8)
787/593 (46.7)
420/991 (24.9)
604/952 (35.8)
920/714 (54.5)

3772 (69.1)
72.2 (11.99)
49.5
NA
3052/640 (80.9)
1974/1328 
(52.3)
685/2618 (18.2)
1065/2485 
(28.2)
2029/1674 
(53.8)

NA
NA
0.98
NA
0.82
0.89
1.62
1.48
1.02

NA
NA
0.87–1.10
NA
0.71–0.95
0.79–1.01
1.41–1.87
1.31–1.68
0.95–1.20

NA
< 0.0001
0.69
NA
0.009
0.081
< 0.0001
< 0.0001
0.31

1148 (6.5)
68.7 (12.63)
51.4
955 (83.2)
955/181 (83.2)
613/445 (53.4)
429/675 (37.4)
329/785 (28.7)
623/517 (54.3)

16,505 (93.5)
73.9 (12.18)
49.5
10,985 (66.6)
13,655/2744 
(82.7)
8565/7108 (51.9)
3633/12,279 
(22.0)
3273/12,927 
(19.8)
8331/8039 (50.5)

NA
NA
1.08
NA
1.06
1.14
2.15
1.66
1.16

NA
NA
0.96–
1.22
NA
0.90–
1.25
1.01–
1.30
1.89–
2.44
1.45–
1.89
1.03–
1.31

NA
< 0.0001
0.21
< 0.0001
0.48
0.037
< 0.0001
< 0.0001
0.014

PF = parenteral fluid therapy during the last 24 h of life. *Only patients with a documented decision to focus on end-of-life care and with documented PF status (yes 
or no) were included (N = 23,112). #For each specific symptom, only patients for which a documented presence or absence (yes or no) of that symptom were included 
in the analysis

Table 3 Quality indicators of the care process in patients with or without parenteral fluid therapy*, stratified by place of death
Hospital deaths Non-hospital deaths
PF Non-PF OR 95% CI p PF Non-PF OR 95% CI p

EOL conversation, patients, 
yes/no (%¤)

886/420 (68) 2464/641 (79) 0.55 0.47–0.63 < 0.001 948/119 (89) 13655/1604 (89) 0.94 0.77–1.14 0.51

EOL conversation, family, 
yes/no (%¤)

1351/148 (90) 3232/232 (93) 0.66 0.53–0.81 < 0.001 1020/66 (94) 15638/845 (95) 0.89 0.69–1.15 0.39

Symptom screening
Pain, yes/no (%¤) 359/1073 (25) 878/2499 (26) 0.95 0.93–1.10 0.50 486/601 (45) 7084/8790 (45) 0.99 0.88–1.13 1.00
Other symptoms, yes/no (%¤) 136/1171 (10) 3662792 (12) 0.89 0.72–1.09 0.25 260/789 (25) 3824/11787 (25) 1.02 0.88–1.17 0.83
Analgesic#, yes/no (%¤) 1585/95 (94) 3644/121 (97) 0.55 0.42–0.73 < 0.001 1122/25 (98) 16258/233 (99) 0.64 0.42–0.98 0.04
Sedative#, yes/no (%¤) 1351/308 (81) 3368/369 (90) 0.48 0.41–0.57 < 0.001 1088/59 (95) 15902/503 (97) 0.68 0.51–0.89 0.01
Antiemetic#, yes/no (%¤) 1042/599 (63) 2565/1123 (70) 0.76 0.67–0.86 < 0.001 1053/92 (92) 14997/1464 (91) 1.10 0.90–1.39 0.32
Antimuscarinic#, yes/no (%¤) 1215/439 (73) 3223/512 (86) 0.44 0.38–0.51 < 0.001 1047/98 (91) 15750/734 (96) 0.50 0.40–0.62 < 0.001
Oral health assessed, yes/
no (%¤)

931/388 (71) 2493/700 (78) 0.67 0.58–0.78 < 0.001 831/226 (79) 12468/2892 (81) 0.85 0.73–0.99 0.04

Died alone, yes/no (%¤) 239/1437 (14) 563/3150 (15) 0.94 0.80–1.10 0.44 129/1015 (11) 1801/14641 (11) 1.03 0.85–1.25 0.74
PF = parenteral fluid therapy in the last 24 hours of life. OR = odds ratio with ’non-PF’ as reference. CI = confidence intervals *Only patients with a documented decision 
to focus on end-of-life care included (N = 23,112); ¤% refers to the proportion of “yes”, for each comparison. #Prescription in medical chart of injectable drug to be used 
as needed. Patients for whom data was missing about the respective care quality indicator were excluded from that specific analysis. The proportion of missing data 
per care quality indicator were 10% (information to patients), 2.5% (information to families), 6% (screening for pain), 9% (screening for symptoms other than pain), 
0% (analgesic), 1% (sedative), 1% (antiemetic), 0% (antimuscarinic), 9.5% (oral health assessment) and 0.5% (died alone)
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of agitated delirium from 26 to 10% in a specialized pal-
liative care unit. The appropriate use of hydration in such 
situations inevitably requires in depth knowledge in pal-
liative care as well as clinical experience, likely explaining 
the very low prevalence of PF use found among nursing 
home residents in the present study [18].

Symptom prevalence in the present study fell within 
what has previously been published [1–3]. However, the 
reported variation is large and EOL symptom prevalence 
could be influenced by variations in study design and 
sample, as well as in symptom definition and detection 
methods, as comprehensively shown by Solano et al. in 
their systematic review [3].

Our approach does not permit causation of identi-
fied associations, in particular since symptoms and care 
quality indicators were registered in the SRPC for the 
last week of life whereas PF was reported only for the 
last 24 h. For example, the association of PF and nausea, 
which was a robust finding across EOL care types, could 
go in either direction: The threshold to initiate or main-
tain hydration could be lower in patients with nausea. A 
plausible example would be hypercalcaemic patients. Or 
vice versa, PF could lead to volume or nutrient overload, 
increasing the risk of developing nausea. With respect 
to breathlessness, however, we find it more likely that 
EOL PF increases the risk of breathlessness. Although 
this remains a hypothesis, previous data exist to support 
it. In their study, Fritzson et al., using matched controls, 
reported more breathlessness in patients with differ-
ent diagnoses receiving PF in their last 24 h of life [19]. 
Moreover, they found an association between increased 
volume load and breathlessness. In contrast, a prospec-
tive single-armed study of 160 cancer patients in their 
last weeks of life demonstrated that guideline-based 
fluid therapy may not necessarily be detrimental and that 
patients with delirium may even benefit from hydration 
with larger volumes. Most other symptoms did how-
ever not improve with larger fluid volumes compared 
to smaller volume and respiratory secretions were more 
common with larger fluid volume. Notably there was no 
control group [20]. A randomised double-blind placebo-
controlled trial in terminally ill cancer patients found 
no improvement in symptoms associated with dehydra-
tion, nor with QoL, in response to moderate hydration 
(1  L) with parenteral saline. The authors discussed the 

possibility that the substituted volume might have been 
too small to have a significant positive impact [21]. In 
the present study, we were limited by the lack of data on 
fluid volumes. Based on our findings and corroborated 
by most previously reported data we, however, con-
sider it plausible that PF may aggravate breathlessness in 
imminently dying patients. Indeed, breathlessness may 
be difficult to adequately control with limited treatment 
options. Whereas we found a complete relief of breath-
lessness in 42% of patients in the non-PF group, only 30% 
achieved complete relief among PF patients. In addition, 
our finding of an inverse association of PF and complete 
relief of other, non-pulmonary, EOL symptoms as well 
should also be noted.

We analysed five items of the register’s EOL question-
naire that reflect different aspects of the care process 
and assessed their relations to PF use. In hospitals, EOL 
discussions were less likely to occur in patients receiv-
ing PF despite that the death was anticipated and pre-
pared for by the staff (as seen by a documented EOL care 
decision). Notably, there was no similar association in 
patients receiving non-hospital EOL care, possibly indi-
cating that PF is less often considered life-prolonging 
outside hospitals. However, our findings identify other 
signs of ambivalence, also outside of hospitals, for dying 
patient receiving PF, e.g. with respect to PRN prescrip-
tions or assessment of oral health (Table 3). The inverse 
association of oral health assessment and PF may seem 
counterintuitive, since signs of dehydration could be evi-
dent from a dry oral mucosa. On the other hand, how-
ever, an overly active EOL care, that includes parenteral 
fluid support and is more likely to occur in hospitals, 
could reflect a continued focus on life-sustaining rather 
than symptom relieving actions. This would then pre-
cipitate for failure to fully and consequently shift to com-
fort care as well as a to failure to prioritize a necessary 
EOL discussion, in particular so among staff not trained 
in palliative medicine [22]. This could also increase the 
risk of omitting tasks ‘mearly’ related to the patients’ 
well-being e.g. assessing the oral status. These assump-
tions are in line with our previous findings from hospital 
cancer deaths in Sweden [17]. Prescriptions of injectable 
drugs for symptom control were more likely to be missed 
in patients receiving PF despite a documented EOL care 
decision, irrespectively of place of death. This finding is 

Table 4 Likelihood of complete symptom relief# in relation to parenteral fluid therapy in the last 24 h of life
Symptom completely relived PF non-PF OR* 95% CI p
Pain #, yes / no (%¤)
Anxiety #, yes / no (%¤)
Nausea #, yes / no (%¤)
Breathlessness #, yes / no (%¤)
Respiratory secretions #, yes / no (%¤)

2,792 / 1,621 (63)
1,443 / 1,327 (52)
649 / 954 (41)
558 / 1,332 (30)
960 / 2,045 (32)

21,606 / 7,440 (74)
11,517 / 6,421 (64)
4,216 / 3,348 (56)
3,167 / 4,454 (42)
8,412 / 9,565 (47)

0.70
0.73
0.58
0.73
0.66

0.66–0.76
0.67–0.80
0.51–0.65
0.65–0.82
0.61–0.72

<0.001
<0.001
<0.001
<0.001
<0.001

#Only patients with a documented symptom screen detecting the specific symptom are included. PF = parenteral fluid therapy; ¤% refers to the proportion of “yes”, 
for each comparison; *OR = odds ratio with ’no PF’ as reference, adjusted for place of death. CI = confidence interval
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important, however, large scale data analysis, such as the 
one of the present study, inevitably results in a high sensi-
tivity for detecting small differences that may be statisti-
cally significant but not necessarily clinically meaningful. 
For example, our finding of a 94% vs. 97% prescription 
rate of injectable analgesics as needed likely does not 
reflect a clinically meaningful difference. Other larger 
differences found, however, are more likely to be of clini-
cal significance, e.g. the prescription rates of sedatives or 
antimuscarinics in hospitalised patients with or without 
PF, respectively (Table 3).

From these findings, we conclude that an inverse asso-
ciation of PF use and EOL care quality was present in 
our cohort. These associations were particularly pro-
nounced for hospitalized patients and could reflect a less 
developed palliative care process in acute hospital wards 
compared to specialised palliative care units and nurs-
ing homes [17]. One possibility is that inconsistencies in 
the EOL care planning resulted in continued PF use, or 
potentially vice versa that continued use of PF in EOL led 
to ambivalence and uncertainty among nurses and physi-
cians about the goal of care.

To our knowledge, our study is the largest population-
based investigation into EOL fluid therapy in cancer 
patients so far published. The study was based on the 
SRPC which has a high coverage and information is col-
lected coherently. We stratified our results for place of 
death since the practice of providing PF in EOL differs 
in hospitals and non-hospital care settings. We have also 
previously reported higher prevalence of several EOL 
symptoms in cancer patients dying in hospitals compared 
to other places of death [17].

The main reason for comparing deaths in hospitals 
with others is that deaths in emergency hospitals are not 
expected in the same way as deaths in nursing homes or 
at palliative care units. For this reason, a higher propor-
tion of PF is expected in hospitals. Internationally, about 
half of all deaths occur in hospitals [23], which is much 
higher than in Sweden. With respect to data on PF for 
dying persons with cancer, most controlled studies are 
performed in inpatient care according to Cochrane [7], 
therefore more studies are needed as regards other places 
of death. Notably, in the SRPC, specialized palliative care 
inpatient units are not classified as hospitals.

Limitations to our study include the retrospective 
design and, importantly, the lack of patient-reported out-
come measures. The SRPC does not differ between clear 
fluids or parenteral nutrition and lacks data on the vol-
umes of PF and oral intake. The reporting to the register 
is done retrospectively and reporting errors are possible, 
it is also possible that the accuracy of the reporting dif-
fers between units. Importantly, the study design only 

permits associations and precludes conclusions on 
cause-and-effect.

In our cohort, the prevalence of symptom screen-
ing with validated instrument in the last week of life 
was low, independently from PF, especially in hospi-
tals, 25–45% for pain and 10–25% for other symptoms. 
This however agrees relatively well with the findings of 
Jordhøy et al. who found symptom screening complete-
ness to fall significantly to 25–36% within the last 30 
days before death [24]. In a study by de la Cruz et al., 
on EOL symptom prevalence among cancer patients 
included in an RCT on parenteral hydration and receiv-
ing hospice care, 30% of all randomized patients were 
identified to have undergone symptom assessment 
during the last week of life [25]. Terminal delirium is 
relatively common in EOL which would be expected to 
pose challenges to staff to reliably screen for specific 
symptoms, in particular outside of specialized pallia-
tive care. Even in patients who maintain lucid in EOL, 
drowsiness is prevalent. Data on confusion was not 
extracted from the SRPC in this study. However, we 
aimed to focus on non-cognitive symptoms since the 
potential benefits of PF in delirium have been previ-
ously investigated [18, 26, 27]. The fact that the SRPC 
registers symptoms and care quality indicators during 
the last week of life, while the use of PF is reported for 
the last 24  h, is an important limitation that obscures 
the understanding of potential cause-and-effect in our 
study, as discussed above. Hence, we cannot rule out 
that PF in some patients might have been initialised as 
a response to distressing EOL symptoms in an attempt 
to alleviate them.

Our cohort consisted of patients dying from cancer 
reported to the SRPC in 2011–2013. It is possible that 
the attitude towards employing PF in end-of-life may 
have changed since then because of increased aware-
ness of potential downsides of PF. However, using the 
same questionnaire during the COVID-19 pandemic 
in a study comparing those nursing home residents 
who died in their nursing home (n = 1903) with those 
who were acutely admitted to and died in acute hospi-
tals (n = 202), the percentage of PF was 6% in nursing 
homes versus 38% in hospitals [28], i.e., figures close to 
the data in the current study. This indicates that the use 
of EOL PF in hospitalized patients does not seem to 
have changed significantly with time over the last ten 
years in Sweden. Nineteen per cent of all cancer deaths 
in Sweden during the study period were not reported 
to the SRPC and we cannot know if the association 
between PF use and quality of EOL care or symptom 
prevalence in that group differs from the associations 
found in this study.
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Conclusions
This large nationwide register study provides evidence 
of associations of end-of-life parental fluid therapy with 
worse symptom control, inconsistent care and inferior 
quality of dying for cancer patients in Sweden.
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