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Abstract The main goal of palliative care is to improve

quality of life by treating symptoms in patients with life-

threatening illnesses. Most patients suffer from more than

five severe comorbidities in the last 6 months of life.

However, for patients receiving palliative care, interven-

tions to prevent possible long-term complications of these

comorbidities are no longer the primary aim of care. This

paper aimed to review the literature regarding decision

making about medication for comorbid disease at the end

of life, defined as a life expectancy \3 months, and to

formulate preliminary recommendations based on the

existing literature. An integrative review approach was

used. We searched the MEDLINE, EMBASE, and CI-

NAHL databases. Papers were included if they had been

published in the English language between 1 January 1995

and 31 December 2013, with an abstract. Additional

studies were identified by searching bibliographies. Factors

to consider when systematically reviewing medications are

the goals of care, remaining life expectancy, treatment

targets, time until benefit, number needed to treat, number

needed to harm, and adverse drug reactions. Existing

research focuses particularly on the use of certain drug

classes during end-of-life care, including statins, antihy-

pertensive agents, anticoagulants, antihyperglycaemic

agents and antibiotics. Based on the results of this review,

we made preliminary recommendations for these medica-

tion groups. Medication that does not benefit the patient in

any way should be avoided. The aim of medication at the

end of life should be symptom control. There is a need for

prospective trials to give further insight into the decision-

making process of medication management at the end of

life.

1 Introduction

Healthcare providers working with patients receiving pal-

liative care are often faced with questions about the

appropriateness of the continuation of drugs with preven-

tative or curative purposes at the end of life. For a specific

patient receiving palliative care, particularly when death is

expected within 3 months, agents that may have been used

for years should be reconsidered and re-evaluated for

appropriateness [1]. The main goal of palliative care is to

improve quality of life by treating symptoms in patients

suffering from life-threatening illnesses [2]. Once life

expectancy is \3 months, the term ‘end-of-life care’ or

‘terminal care’ is used [3, 4]. Underlying ‘palliative index

diseases’ in these patients include advanced cancer, end-

stage organ failure or neurodegenerative diseases. In

addition, these patients can also suffer from comorbidities

such as hypercholesterolaemia or diabetes. Most patients

have more than five severe comorbidities in the last

6 months of their life [5]. However, for patients receiving

palliative care, interventions to prevent possible long-term

complications of these comorbidities are no longer the
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primary aim [6]. For a patient in a palliative care setting,

the main goal of pharmacologic therapy is no longer life

prolongation or treating or curing diseases. Instead, the

focus of palliative care is to relieve suffering in the ter-

minal and dying patient, often through the treatment of

symptoms that cause discomfort, such as pain, nausea,

dyspnoea, cognitive disturbances, anxiety and depression

[1, 2]. The number of symptom-specific medications

(SSMs) can differ depending on the number of symptoms

present and the related underlying diseases. SSMs are

prescribed in addition to the medications already pre-

scribed for comorbidities, which are typically used for

several years or even decades [7–10].

Hospice patients take an average of five to six medica-

tions each [11]. Approximately 20 % of patients referred to

a palliative care facility take more than eight different

medications, mostly to treat and stabilize these comorbid-

ities and to prevent long-term complications of comorbid

diseases [8, 12, 13]. In end-of-life care, the number of

SSMs increases and the number of medications intended to

treat comorbid diseases decreases [7, 14]. However, there

is scant knowledge and few existing guidelines regarding

the systematic management of specific drugs intended to

treat comorbid disease at the end of life [15]. Therefore,

questions remain regarding whether to prolong, change, or

lower a specific dose of medication or whether to stop

medication for comorbid disease. The optimal timing for

stopping of a specific drug is also unknown.

The aim of this paper was to review the literature

regarding decision making about medication for comorbid

disease at the end of life in order to formulate preliminary

recommendations based on the existing literature. We

searched for key elements of decision making during this

process to determine the use of these elements in individual

patient care with regards to different medication groups.

The results of this review may guide further prospective

studies in this field.

2 Literature Search and Selection Methodology

2.1 Search Strategy

An integrative review approach was used [16, 17]. This

method includes both empirical and theoretical publica-

tions. It uses diverse data sources, enhancing an holistic

understanding of the topic of interest by presenting the

state of the science and by contributing to theory devel-

opment. The MEDLINE, EMBASE, and CINAHL dat-

abases were searched using the Medical Subject Headings

(MeSH) and keywords ‘palliative care’ OR ‘end of life’

OR ‘terminal care’ OR ‘hospice care’ and ‘comorbid

disease’ OR ‘comorbidity’ OR ‘comorbidities’ and

‘medication’ OR ‘medicines’ OR ‘pills’ OR ‘drugs’ and

‘prescribing’ OR ‘decision-making’ OR ‘managing’ OR

‘prolonging’ OR ‘stopping’ OR ‘continuing’ OR ‘muta-

tion’. We searched articles about ‘palliative care’ in com-

bination with the following medication groups: ‘statins’,

‘anticoagulants’, ‘antihyperglycaemic agents’, ‘antihyper-

tensive agents’, ‘anti-bacterial agents’.

2.2 Study Selection

Papers that were published in the English language

between 1 January 1995 and 31 December 2013, with an

abstract, were included. In addition, papers were included

if they described elements regarding the decision making

about change of medication for comorbid disease at the end

of life. Original research papers, systematic reviews,

expert-opinion papers, and case studies were considered to

identify elements of decision making. Additional studies

were identified by searching bibliographies.

2.3 Preliminary Recommendations

The papers identified by the literature search were critically

analysed to allow construction of preliminary recommen-

dations (see Sect. 3).

3 Findings

3.1 Selected Papers

In total, 563 papers were related to end-of-life care, med-

ication, prescribing and comorbid disease. Papers related to

palliative care were searched in combination with different

specific medication groups. This yielded a total of 129

papers related to the use of statins, 153 papers related to the

use of anticoagulants, 129 papers related to the use of

antihyperglycaemic agents, 255 papers related to the use of

antihypertensive agents, and 771 papers related to the use

of antibacterial agents. Duplicates were removed, which

gave a total of 1,920 papers. After reviewing the abstracts

from these 1,920 papers, the full text of 123 of these papers

was examined. Of these papers, 57 met the inclusion cri-

teria. Manually searching the bibliographies of the selected

articles identified an additional 10 papers, giving a total of

67 papers that were included in the final review. The search

strategy and process is outlined in Fig. 1.

Table 1 gives an overview of the 67 articles used in the

review. The studies have been categorized in groups. The

general studies provide key elements about decision mak-

ing regarding change of medication for comorbid disease at

the end of life. The available medication evaluation models

mainly used in geriatrics are presented together. The
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remaining studies are categorized according to the five

most salient preventative medication groups, namely stat-

ins, antihypertensive agents, antihyperglycaemic agents,

anticoagulants and antibiotics.

3.2 Evaluation Models

There are different evaluation models available in the liter-

ature, mainly used in geriatrics, to support the decision-

making process, such as the Beers criteria, the Screening Tool

of Older Persons’ potentially inappropriate Prescriptions

(STOPP), the Medication Appropriateness Index (MAI) or

the Good Palliative-Geriatric Practice algorithm [27, 29–34].

3.3 Factors for Decision Making

The literature provides different factors to consider when

prescribing medication at the end of life (Table 2).

3.4 Medication Groups

The review articles found mainly focus on the use of cer-

tain drug classes in end-of-life care: statins, antihyperten-

sive agents, anticoagulants, antihyperglycaemic agents and

antibiotics. Apart from antibiotics, all of these agents are

used for primary or secondary prevention, i.e. there is no

disease at all, or if a disease is present, there are no

symptoms.

3.4.1 Statins

The use of statins for the primary prevention of coronary

heart disease has been studied in a population of patients

with a relatively long life expectancy of more than

5 years [79]. Retrospective studies in palliative care set-

tings found that approximately 1 in 4 patients use inap-

propriate medication (medications with no benefit in the

last 3 months of life), of which more than half were

statins (56 %) [14, 22, 36]. The adverse effects of statins,

especially at the end of life, are not uncommon [40, 41].

Statins can cause acute renal failure, severe myopathy and

liver dysfunction [39]. Statins may also interact with other

drugs, increasing the risk for rhabdomyolysis when used

with agents such as ketoconazole, verapamil and eryth-

romycin, and increasing the anticoagulation effect when

used with warfarin [37].

3.4.2 Antihypertensives

Literature about the use of antihypertensives at the end of

life is scarce. Patients can experience low blood pressure at

the end of life, even without using antihypertensive agents,

due to cachexia and/or organ failure [1, 7, 24]. However,

rebound hypertension and tachycardia can lead to serious

problems when antihypertensive agents are withdrawn

suddenly, especially when more than one antihypertensive

agent is used [15].

Documents about: end-of-life care, medication, 
prescribing and comorbid disease (n= 563) 

Documents about palliative care and:  
statins (n= 129) 

anticoagulants (n= 153) 
antihyperglycaemic agents (n= 129) 

antihypertensive agents (n= 255) 
anti-bacterial agents (n= 771) 

After removal of 80 duplicates: 1,920 papers 

Documents retrieved for full-text  
examination (n= 123) 

Documents included in integrative  
review (n=57 ) 

Documents included after manual search of article 
references (n=10) 

Total papers included in integrative  
review (n=67) 

Documents excluded after 
evaluation of  

abstracts (n=1,797 )

Documents excluded based on 
inclusion 

criteria (n=66)

Fig. 1 Flowchart of studies

from search to inclusion

Medication for Comorbid Disease at the End of Life 503



T
a

b
le

1
In

te
g

ra
ti

v
e

re
v

ie
w

o
f

li
te

ra
tu

re

S
u

b
je

ct
R

ec
o

m
m

en
d

at
io

n
s

A
u

th
o

r
P

/O
/R

R
ef

er
en

ce
s

G
en

er
al

C
o

n
si

d
er

re
m

ai
n

in
g

li
fe

ex
p

ec
ta

n
cy

,
ti

m
e

u
n

ti
l

b
en

efi
t,

g
o

al
s

o
f

ca
re

an
d

tr
ea

tm
en

t
ta

rg
et

s

H
o

lm
es

R
[1

1
]

H
o

lm
es

et
al

.
O

[1
8

]

R
ev

ie
w

th
e

o
ri

g
in

al
th

er
ap

eu
ti

c
g

o
al

s
C

u
rr

o
w

et
al

.
P

[7
]

C
o

n
si

d
er

n
u

m
b

er
n

ee
d

ed
to

tr
ea

t
an

d
n

u
m

b
er

n
ee

d
ed

to
h

ar
m

C
u

rr
o

w
an

d
A

b
er

n
et

h
y

O
[1

9
]

C
o

n
si

d
er

p
sy

ch
o

lo
g

ic
al

ef
fe

ct
o

f
st

o
p

p
in

g
d

ru
g

s
an

d
d

if
fe

re
n

ce
s

in
d

ru
g

m
et

ab
o

li
sm

(p
h

ar
m

ac
o

k
in

et
ic

s/
p

h
ar

m
ac

o
d

y
n

am
ic

s)
an

d
n

u
m

b
er

n
ee

d
ed

to
tr

ea
t

S
te

v
en

so
n

et
al

.
R

[1
5

]

O
p

ti
m

al
p

re
sc

ri
b

in
g

n
ea

r
en

d
-o

f-
li

fe
re

m
ai

n
s

u
n

ex
p

lo
re

d
,

m
o

re
re

se
ar

ch
n

ee
d

ed
C

ru
z-

Je
n

to
ft

et
al

.
R

[2
0

]

M
ed

ic
at

io
n

re
co

n
ci

li
at

io
n

sh
o

u
ld

b
e

p
er

fo
rm

ed
ro

u
ti

n
el

y
in

ad
v

an
ce

d
-c

an
ce

r
p

at
ie

n
ts

F
ed

e
et

al
.

P
[1

3
]

C
o

n
si

d
er

g
o

al
s

o
f

ca
re

as
se

ss
m

en
t

F
in

s
et

al
.

P
[2

1
]

C
o

n
si

d
er

p
o

ly
p

h
ar

m
ac

y
at

th
e

en
d

o
f

li
fe

M
cL

ea
n

et
al

.
P

[2
2

]

C
o

n
si

d
er

re
m

ai
n

in
g

li
fe

ex
p

ec
ta

n
cy

,
g

o
al

s
o

f
tr

ea
tm

en
t,

ti
m

e-
to

-b
en

efi
t,

d
if

fi
cu

lt
ie

s
in

ad
m

in
is

tr
at

io
n

,
d

an
g

er
s

o
f

w
it

h
d

ra
w

in
g

tr
ea

tm
en

t
ab

ru
p

tl
y

O
’M

ah
o

n
y

an
d

O
’C

o
n

n
o

r
O

[2
3

]

M
u

ch
o

f
th

e
li

te
ra

tu
re

is
d

ir
ec

te
d

to
w

ar
d

s
o

p
in

io
n

ra
th

er
th

an
ev

id
en

ce
,

g
u

id
in

g
cl

in
ic

al
p

ra
ct

ic
e

P
ar

so
n

s
et

al
.

R
[2

4
]

A
lw

ay
s

co
n

si
d

er
p

o
te

n
ti

al
d

ru
g

in
te

ra
ct

io
n

s
R

ie
ch

el
m

an
n

et
al

.
P

[2
5

]

C
o

n
si

d
er

m
et

ab
o

li
c

ch
an

g
es

d
u

e
to

ca
ch

ex
ia

S
te

v
en

so
n

et
al

.
O

[2
6

]

E
v

al
u

at
io

n
m

o
d

el
s

C
o

n
si

d
er

B
ee

rs
cr

it
er

ia
F

ic
k

et
al

.
P

[2
7

]

A
im

fo
r

d
is

co
n

ti
n

u
in

g
m

ed
ic

at
io

n
ra

ti
o

n
al

ly
B

ai
n

et
al

.
O

[2
8

]

C
o

n
si

d
er

S
T

O
P

P
p

re
sc

ri
p

ti
o

n
to

o
l

G
al

la
g

h
er

an
d

O
’M

ah
o

n
y

P
[2

9
]

C
o

n
si

d
er

M
A

I
p

re
sc

ri
p

ti
o

n
to

o
l

S
p

in
ew

in
e

et
al

.
O

[3
0

]

C
o

n
si

d
er

B
ee

rs
,

S
T

O
P

P
an

d
M

A
I

cr
it

er
ia

p
re

sc
ri

p
ti

o
n

to
o

ls
T

ji
a

et
al

.
R

[3
1

]

C
o

n
si

d
er

la
ck

o
f

in
d

ic
at

io
n

,
la

ck
o

f
ef

fe
ct

iv
en

es
s,

an
d

th
er

ap
eu

ti
c

d
u

p
li

ca
ti

o
n

S
u

h
ri

e
et

al
.

P
[3

2
]

C
o

n
si

d
er

G
o

o
d

P
al

li
at

iv
e-

G
er

ia
tr

ic
p

ra
ct

ic
e

al
g

o
ri

th
m

G
ar

fi
n

k
el

et
al

.
P

[3
3

,
3

4
]

A
im

fo
r

in
d

iv
id

u
al

iz
ed

m
ed

ic
at

io
n

re
g

im
en

s
B

ra
n

d
t

an
d

S
te

fa
n

ac
ci

O
[3

5
]

S
ta

ti
n

s
M

o
st

fr
eq

u
en

tl
y

u
se

d
,

u
n

n
ec

es
sa

ry
m

ed
ic

at
io

n
R

ie
ch

el
m

an
n

et
al

.
P

[1
4

]

R
ed

u
ce

th
er

ap
eu

ti
c

b
u

rd
en

b
y

st
o

p
p

in
g

st
at

in
s

S
il

v
ei

ra
et

al
.

P
[3

6
]

D
is

co
n

ti
n

u
at

io
n

o
f

st
at

in
s

to
w

ar
d

s
en

d
o

f
li

fe
m

ay
b

e
re

as
o

n
ab

le
V

o
ll

ra
th

et
al

.
R

[3
7

]

R
e-

ev
al

u
at

e
st

at
in

s
fo

r
p

ri
m

ar
y

p
re

v
en

ti
o

n
B

ay
li

ss
et

al
.

P
[3

8
]

C
o

n
si

d
er

ad
v

er
se

ef
fe

ct
s:

m
y

o
p

at
h

y
an

d
re

n
al

fa
il

u
re

H
ip

p
is

le
y

-C
o

x
an

d
C

o
u

p
la

n
d

P
[3

9
]

C
o

n
si

d
er

se
v

er
e

d
ru

g
in

te
ra

ct
io

n
s

an
d

ad
v

er
se

ef
fe

ct
s

B
o

tt
o

rf
f

R
[4

0
]

C
o

n
si

d
er

re
m

o
v

in
g

m
ed

ic
at

io
n

th
at

m
ay

ad
d

to
p

at
ie

n
ts

su
ff

er
in

g
D

av
is

O
[4

1
]

A
n

ti
h

y
p

er
te

n
si

v
es

M
ed

ic
at

io
n

h
as

li
tt

le
sh

o
rt

-t
er

m
b

en
efi

t
P

ar
so

n
s

et
al

.
R

[2
4

]

C
ac

h
ex

ia
:

co
n

si
d

er
w

it
h

d
ra

w
in

g
an

ti
h

y
p

er
te

n
si

v
es

C
u

rr
o

w
et

al
.

P
[ 7

]

504 R. T. C. M. van Nordennen et al.



T
a

b
le

1
co

n
ti

n
u

ed

S
u

b
je

ct
R

ec
o

m
m

en
d

at
io

n
s

A
u

th
o

r
P

/O
/R

R
ef

er
en

ce
s

A
n

ti
h

y
p

er
g

ly
ca

em
ic

ag
en

ts
In

te
rn

at
io

n
al

re
co

m
m

en
d

at
io

n
s

fo
r

D
M

ty
p

e
2

h
av

e
n

o
sc

ie
n

ti
fi

c
ju

st
ifi

ca
ti

o
n

at
th

e
en

d

o
f

li
fe

V
an

d
en

h
au

te
R

[4
2

]

S
to

p
tr

ea
tm

en
t

an
d

m
o

n
it

o
ri

n
g

o
f

D
M

ty
p

e
2

in
th

e
te

rm
in

al
p

h
as

e
o

f
li

fe
F

o
rd

-D
u

n
n

et
al

.
P

[4
3

]

A
d

d
re

ss
in

d
iv

id
u

al
p

at
ie

n
t

n
ee

d
s

A
n

g
el

o
et

al
.

O
[4

4
]

A
im

is
to

av
o

id
sy

m
p

to
m

s
re

la
ti

n
g

to
h

y
p

o
g

ly
ca

em
ia

o
r

h
y

p
er

g
ly

ca
em

ia
K

in
g

et
al

.
R

[4
5

]

M
ak

e
a

sh
if

t
fr

o
m

ti
g

h
t

co
n

tr
o

l
o

f
b

lo
o

d
su

g
ar

to
w

ar
d

s
co

m
fo

rt
an

d
en

h
an

ci
n

g

q
u

al
it

y
o

f
li

fe

T
ic

e
O

[4
6

]

A
n

ti
co

ag
u

la
n

ts
S

tu
d

y
b

as
ed

g
u

id
el

in
es

ar
e

sc
ar

ce
,

re
se

ar
ch

n
ee

d
ed

H
o

lm
es

et
al

.
P

[4
7

]

N
o

in
cr

ea
se

o
f

sy
m

p
to

m
at

ic
V

T
E

in
en

d
-o

f-
li

fe
ca

re
,

an
d

th
ro

m
b

o
p

ro
p

h
y

la
x

is
ca

n
b

e

d
is

co
n

ti
n

u
ed

in
m

o
st

p
at

ie
n

ts
w

it
h

a
li

fe
ex

p
ec

ta
n

cy
o

f
le

ss
th

an
6

m
o

n
th

s

L
eg

au
lt

et
al

.
P

[4
8

]

C
o

n
si

d
er

an
in

cr
ea

se
d

ri
sk

o
f

ad
v

er
se

d
ru

g
re

ac
ti

o
n

s
at

en
d

o
f

li
fe

S
p

ie
ss

R
[4

9
]

T
h

ro
m

b
o

p
ro

p
h

y
la

x
is

in
p

at
ie

n
ts

w
it

h
ad

v
an

ce
d

m
al

ig
n

an
cy

d
o

es
n

o
t

in
cr

ea
se

1
-y

ea
r

su
rv

iv
al

K
ak

k
ar

et
al

.
P

[5
0

]

P
ro

p
h

y
la

x
is

as
p

re
v

en
ti

o
n

o
f

sy
m

p
to

m
s

th
at

m
ay

n
ev

er
ar

is
e

an
y

w
ay

is
n

o
t

th
e

ai
m

o
f

p
al

li
at

iv
e

ca
re

C
h

am
b

er
s

O
[5

1
]

P
ri

m
ar

y
th

ro
m

b
o

p
ro

p
h

y
la

x
is

is
in

ap
p

ro
p

ri
at

e
in

th
e

d
y

in
g

p
at

ie
n

t
G

il
lo

n
et

al
.

P
[5

2
]

C
o

n
si

d
er

ri
sk

s
an

d
b

en
efi

ts
o

f
an

ti
co

ag
u

la
n

t
th

er
ap

y
S

o
to

-C
ár

d
en

as
et

al
.

P
[5

3
]

L
M

W
H

is
m

o
re

ef
fe

ct
iv

e
in

se
co

n
d

ar
y

p
re

v
en

ti
o

n
o

f
V

T
E

th
an

w
ar

fa
ri

n
Jo

h
n

so
n

et
al

.
P

[5
4

,
5

5
]

C
o

n
si

d
er

th
ro

m
b

o
p

ro
p

h
y

la
x

is
ac

co
rd

in
g

to
ri

sk
s

an
d

b
en

efi
ts

K
ie

rn
er

et
al

.
P

[6
]

T
h

er
e

is
a

n
ee

d
to

b
al

an
ce

th
e

v
ar

io
u

s
d

ia
g

n
o

st
ic

an
d

th
er

ap
eu

ti
c

o
p

ti
o

n
s

K
ir

k
o

v
a

an
d

F
ai

n
si

n
g

er
O

[5
6

]

In
v

o
lv

e
th

e
p

at
ie

n
t

in
th

e
d

ec
is

io
n

-m
ak

in
g

p
ro

ce
ss

w
h

et
h

er
to

p
re

sc
ri

b
e

L
M

W
H

M
cL

ea
n

et
al

.
P

[5
7

]

C
o

n
si

d
er

L
M

W
H

as
fi

rs
t-

li
n

e
ch

o
ic

e
tr

ea
tm

en
t

in
ca

n
ce

r-
re

la
te

d
V

T
E

N
o

b
le

R
[5

8
]

S
y

m
p

to
m

at
ic

b
u

rd
en

o
f

V
T

E
n

ee
d

s
to

b
e

in
v

es
ti

g
at

ed
N

o
b

le
et

al
.

P
[5

9
]

L
o

n
g

-t
er

m
L

M
W

H
ap

p
ea

rs
ef

fe
ct

iv
e

in
tr

ea
tm

en
t

o
f

V
T

E
in

th
e

p
al

li
at

iv
e

ca
re

p
o

p
u

la
ti

o
n

N
o

b
le

et
al

.
P

[6
0

]

L
M

W
H

h
as

a
p

o
si

ti
v

e
im

p
ac

t
o

n
o

v
er

al
l

q
u

al
it

y
o

f
li

fe
N

o
b

le
P

[6
1

]

T
ak

e
in

to
ac

co
u

n
t

n
ee

d
s

an
d

w
is

h
es

o
f

p
at

ie
n

ts
N

o
b

le
R

[5
8

]

E
x

p
la

in
ri

sk
s

an
d

b
en

efi
ts

o
f

L
M

W
H

th
er

ap
y

at
th

e
en

d
o

f
li

fe
T

ra
n

R
[6

2
]

C
o

n
si

d
er

m
o

b
il

it
y

sc
o

re
at

ad
m

is
si

o
n

W
eb

er
et

al
.

P
[6

3
]

Medication for Comorbid Disease at the End of Life 505



T
a

b
le

1
co

n
ti

n
u

ed

S
u

b
je

ct
R

ec
o

m
m

en
d

at
io

n
s

A
u

th
o

r
P

/O
/R

R
ef

er
en

ce
s

A
n

ti
b

io
ti

cs
C

le
ar

d
efi

n
it

io
n

o
f

tr
ea

tm
en

t
g

o
al

s
n

ee
d

ed
at

th
e

en
d

o
f

li
fe

.

C
o

n
si

d
er

u
n

d
es

ir
ab

le
p

ro
lo

n
g

at
io

n
o

f
th

e
d

y
in

g
p

ro
ce

ss

S
ti

el
et

al
.

P
[6

4
]

A
n

ti
b

io
ti

cs
ar

e
ap

p
ro

p
ri

at
e

fo
r

sy
m

p
to

m
s

su
ch

as
d

y
su

ri
a

(u
ri

n
ar

y
tr

ac
t

in
fe

ct
io

n
)

an
d

d
y

sp
h

ag
ia

(o
ra

l
C

an
d

id
a)

E
n

ck
R

[6
5

]

S
y

m
p

to
m

at
ic

im
p

ro
v

em
en

t
o

ft
en

n
o

t
ac

h
ie

v
ed

w
it

h
an

ti
b

io
ti

cs
in

en
d

-o
f-

li
fe

-c
ar

e

p
at

ie
n

ts

O
h

et
al

.
P

[6
6

]

C
o

n
si

d
er

th
e

ef
fi

ca
cy

an
d

fu
ti

li
ty

o
f

an
ti

b
io

ti
c

tr
ea

tm
en

t
b

ef
o

re
p

re
sc

ri
b

in
g

L
am

et
al

.
P

[6
7

]

C
o

n
si

d
er

as
se

ss
m

en
t

fo
r

p
o

te
n

ti
al

b
en

efi
ts

an
d

tr
ea

tm
en

t
b

u
rd

en
s

C
h

u
n

et
al

.
P

[6
8

]

C
o

n
si

d
er

an
ti

b
io

ti
cs

fo
r

sy
m

p
to

m
co

n
tr

o
l

in
u

ri
n

ar
y

tr
ac

t
in

fe
ct

io
n

s.

A
n

ti
b

io
ti

cs
in

en
d

-o
f-

li
fe

ca
re

d
o

n
o

t
in

fl
u

en
ce

su
rv

iv
al

W
h

it
e

et
al

P
[6

9
]

C
le

ar
tr

ea
tm

en
t

g
o

al
s

ar
e

n
ee

d
ed

A
b

d
u

h
A

l-
S

h
aq

i
et

al
.

P
[7

0
]

C
o

n
si

d
er

d
ec

re
as

e
o

f
fe

v
er

-r
el

at
ed

d
is

co
m

fo
rt

b
ec

au
se

o
f

an
ti

b
io

ti
c

u
se

C
h

en
et

al
.

P
[7

1
]

C
o

n
si

d
er

an
ti

b
io

ti
cs

fo
r

d
y

su
ri

a
M

ir
h

o
ss

ei
n

i
et

al
.

P
[7

2
]

F
u

rt
h

er
p

ro
sp

ec
ti

v
e

st
u

d
ie

s
n

ee
d

ed
b

ec
au

se
o

f
h

ig
h

an
ti

b
io

ti
c

u
se

at
th

e
en

d
o

f
li

fe
O

n
es

ch
u

k
et

al
.

P
[7

3
]

U
se

an
in

d
iv

id
u

al
iz

ed
ap

p
ro

ac
h

N
ag

y
-A

g
re

n
an

d
H

al
ey

R
[7

4
]

C
o

n
si

d
er

an
ti

b
io

ti
cs

fo
r

sy
m

p
to

m
co

n
tr

o
l

P
er

ei
ra

et
al

.
P

[7
5

]

A
p

p
ro

p
ri

at
e

m
an

ag
em

en
t

o
f

in
fe

ct
io

n
en

h
an

ce
s

sy
m

p
to

m
co

n
tr

o
l

at
th

e
en

d
o

f
li

fe
V

it
et

ta
et

al
.

P
[7

6
]

C
o

n
si

d
er

ri
sk

s
an

d
b

u
rd

en
s

o
f

an
ti

m
ic

ro
b

ia
ls

at
th

e
en

d
o

f
li

fe
T

h
o

m
p

so
n

et
al

.
P

[7
7

]

P
p

ri
m

ar
y

d
at

a,
O

o
p

in
io

n
,

R
re

v
ie

w
,

S
T

O
P

P
S

cr
ee

n
in

g
T

o
o

l
o

f
O

ld
er

P
er

so
n

s’
p

o
te

n
ti

al
ly

in
ap

p
ro

p
ri

at
e

P
re

sc
ri

p
ti

o
n

s,
M

A
I

M
ed

ic
at

io
n

A
p

p
ro

p
ri

at
en

es
s

In
d

ex
,

D
M

d
ia

b
et

es
m

el
li

tu
s,

L
M

W
H

lo
w

-m
o

le
cu

la
r-

w
ei

g
h

t
h

ep
ar

in
,

V
T

E
v

en
o

u
s

th
ro

m
b

o
em

b
o

li
sm

506 R. T. C. M. van Nordennen et al.



3.4.3 Anticoagulants

Literature regarding anticoagulants focuses on thrombo-

prophylaxis, for which evidence-based guidelines for pal-

liative care patients at the end-of-life are scarce [47, 56, 58,

59]. Only 7 % of specialist palliative care units in Great

Britain have thromboprophylaxis guidelines [59]. Recent

research shows that thromboprophylaxis can be discontin-

ued in most patients in end-of- life care without a signifi-

cant increase in the incidence of symptomatic deep vein

thrombosis (DVT) [48]. The annual risk of recurrent

venous thromboembolism after discontinuation is 2–10 %

[49]. The number needed to treat to prevent one symp-

tomatic DVT is 190, and treatment will possibly cause 3.5

additional bleeding complications [51]. Low-molecular-

weight heparin (LMWH) administration does not improve

1-year survival in patients with advanced malignancy in the

final 3 months of life [50]. When the prognosis is for

longer survival times, these medications can yield a small

benefit, reducing episodes of DVT and possibly reducing

silent, fatal pulmonary embolic disease. As a treatment for

a DVT, LMWH administration is preferred by patients and

physicians compared with warfarin treatment, which

requires titration based on international normalized ratio

(INR) [54, 55, 57, 61]. The use of LMWH can give patients

a feeling of safety and reassurance [80].

3.4.4 Antihyperglycaemic Agents

The use of diabetes guidelines in end-of-life patients has no

scientific justification and can conflict with the quality-of-

life goals for these patients [42, 44]. Moreover, patients

experience discomfort from injections and blood glucose

checks. An approach that is more consistent with palliative

care is to keep the insulin dose as low as possible and to

only check blood glucose levels when the patient experi-

ences symptoms of hyperglycaemia, such as thirst [42, 43].

Thus, the standard treatment and monitoring of type 2

diabetes according to guidelines can be discontinued in

patients receiving end-of-life care [43, 46].

In type 1 diabetes, hypoglycaemia and severe hyper-

glycaemia should be avoided because of symptoms that

cause discomfort [45]. The use of once-daily, long-acting

insulin can prevent symptomatic hyperglycaemia and

requires minimal monitoring [43].

3.4.5 Antimicrobials

In the last few years, there has been greater focus on the

use of antimicrobials (antibiotics and antifungals) in end-

of-life care as patients with advanced disease are highly

susceptible to infections due to suppressed immunity.

Research shows that antimicrobials are prescribed fre-

quently at the end of life [64–66, 70, 71, 73, 77]. There are

no generally accepted guidelines on antibiotic use in this

patient population. The infections most commonly

observed in hospice patients are, in order of occurrence,

respiratory tract infections, urinary tract infections, gas-

trointestinal infections, wound infections and bloodstream

infections [64, 67–69]. Antibiotics are most commonly

initiated for respiratory and urinary tract infections [64, 74–

76]. Urinary tract infections can cause serious symptoms,

such as dysuria, and can be treated with oral or even par-

enteral antibiotics consistent with a palliative treatment

plan [64, 65, 67, 69, 72, 76, 81]. In contrast, for respiratory

tract infections, opioids are preferable to antibiotics for the

treatment of dyspnoea and pain because opioids provide

greater and more expedient symptom control in patients at

the end of life [65, 66].

Use of such agents should be part of a total treatment

plan that is made together with the patient and family

members, in which goals of care are clear [69]. Clear

explanation of the benefit-burden ratio is important as

family members may believe that every infection should be

treated with antibiotics [66]. The use of antibiotics in

advanced cancer patients at the end of life does not

increase survival [69]. This information is important for

patients and caretakers. Infections in patients with

advanced disease should only be treated with antibiotics if

the aim of the treatment is symptom control and if there are

Table 2 Factors to consider for decision making about change of medication for comorbid disease at the end of life

Factor to consider Elements References

1. Goals of care Patient’s wishes [11, 18, 21]

2. Remaining life expectancy Progression in time [11, 18, 23]

3. Treatment targets Therapeutic aim, symptom treatment [11, 18, 7, 23]

4. Time until benefit Benefits and burdens [11, 18, 23]

5. Number needed to treat Increase near end of life [15]

6. Number needed to harm Increase near end of life [7, 19]

7. Adverse drug reactions Pharmacodynamic changes and pharmacokinetic changes [25, 28, 78]
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no better avenues available for control of symptoms. The

use of antibiotics with only the intent to cure infection in

patients at the end of life is contraindicated [64, 67].

Table 3 gives preliminary recommendations deduced

from the literature in this review for five medication

groups.

4 Discussion

In the absence of ‘hard’ evidence, the articles identified in

this review can offer little more than suggestions about

decision making in relation to changes of medication for

comorbid disease at the end of life. Helpfully, the literature

does provide different frameworks for enhancing medica-

tion safety in geriatric populations. In such populations,

polypharmacy is a key issue. This is defined in terms of the

number of medications taken, e.g.[5 medications [82–84].

However, we found this definition to be not useful in end-

of-life care as patients use SSMs, which are counted in the

total number of medications. A better definition of poly-

pharmacy in this particular population would focus on the

use of ‘inappropriate medication’. To avoid inappropriate

medication use in end-of-life-care patients, the same

decision-making factors can be used as in geriatric care:

goals of care, treatment targets, remaining life expectancy,

time until benefit, number needed to treat, number needed

to harm and adverse drug reactions (Table 2). Goals of care

and treatment targets can be included in a treatment plan

[85, 86] that provides an overview of goals of care and

treatment targets by focusing on the different dimensions

of care.

Goals of care are based on patient preferences [87]. This

means that decision making about medication for comorbid

disease at the end of life requires good communication

between the healthcare provider and the patient and his/her

relatives. This becomes more difficult when the patient is

no longer able to communicate. Particularly in this setting,

relatives can provide information and can be helpful in

determining the patient’s wishes [35].

Treatment targets in end-of-life-care patients can vary.

Some patients prefer only treatment of symptoms without

life-prolonging measures, e.g. morphine for dyspnoea in

patients with chronic obstructive pulmonary disease

(COPD), the aim in such situations being to improve

quality of life without treating the underlying disease.

However, palliative care also considers patients’ psycho-

logical distress, and patients may experience a feeling of

abandonment following discontinuation of certain long-

term medications [88]. Patients’ wishes have not been

studied in depth and there is a lack of evidence regarding

how they address these advanced decisions.

Sometimes a patient’s prognosis and therefore remain-

ing life expectancy is not clear, which may pose an addi-

tional problem when focusing on the medication used. Both

the prescribing doctor and the pharmacist should be aware

of possible adverse drug reactions, necessitating good

communication between these two professionals. The

indications for medications must be reconsidered carefully

as the disease progresses, and declines in functional status

become manifest. It is also important to consider the side

effects of medications, such as loss of appetite, and treat-

ment-related burdens, such as pain with injections and

difficulty swallowing medications. Concepts such as the

number needed to treat and the number needed to harm can

be useful in this decision-making process and can be dis-

cussed with the patient to explain how a particular medi-

cation provides more pill burdens than benefits. Medication

use at the end of life should be minimized to prevent this

‘pill burden’ and should aim to control symptoms.

As proposed in the previous section, we can make a few

preliminary recommendations for some medication groups

at the end of life.

• Continuation of statins for primary prevention has no

benefit [38]. A reduction in therapeutic burden by

removing the need to swallow these pills can therefore

be achieved by discontinuing statins at the end of life.

• Little literature exists about the use of antihypertensives

at the end of life. Intake of food and fluids becomes

less, patients experience cachexia and blood pressure

decreases as a consequence [7]. However, long-term

prevention of cardiac events and stroke is not needed

anymore. When symptom relief is the main goal, strict

blood pressure control has no place at the end of life.

• Anticoagulants at the end of life are mainly used to

prevent DVT. LMWH administration for DVT is the

preferred therapy in patients with a prognosis

[3 months receiving palliative care [60, 63]. Because

of impaired nutritional intake, the use of anticoagulants

can pose serious risks in patients receiving end-of-life

care due to changes in drug therapy and interactions

[49]. The risks and benefits of LMWH administration

need to be weighed up [53, 62]. Frequent monitoring is

needed when administering warfarin or acenocoumarol;

this is burdensome for the patient and should be

avoided [49]. Initiating thromboprophylaxis at the end

of life as a preventive measure is not appropriate [6,

52].

• Malnutrition at the end of life can cause serious

hypoglycaemia when antihyperglycaemic agents are

continued in patients with diabetes. Often, type 2

diabetes medication can be stopped and insulin therapy

in type 1 diabetes can be reduced as long as symptoms

do not occur. Symptom management of diabetes means
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glucose checks are required only when the patient

experiences discomfort.

• Physicians must weigh the benefit-burden ratio of

antibiotics at the end of life. Infections need to be

treated only when the patient experiences discomfort,

such as dysuria caused by a urinary tract infection. The

aim of antibiotics in palliative care should be symptom

control.

Because of the absence of good evidence, further dis-

cussion is needed and future research should include pro-

spective trials to obtain more insight into decision making

about change of medication for comorbid disease at the end

of life.

Our findings are reported in the context of several limi-

tations. First, our recommendations are preliminary only—

strong recommendations cannot be made in the absence of

data from prospective trials. Second, we did not employ a

systematic review approach. We included studies with a

methodologically weaker design and opinion-based articles.

Third, while a combined search with specific MeSH head-

ings and keywords was used, not all keywords in this field of

research are clear and some might have been missed.

5 Conclusions

All medication used for comorbid diseases at the end of life

should be critically evaluated. Medication that does not

benefit the patient in any way and is not given for the purpose

of symptom control should be stopped. Several factors, also

used in geriatric medication evaluation models, can be used

to evaluate the medication: goals of care, remaining life

expectancy, treatment targets, time until benefit, number

needed to treat, number needed to harm, pill burden and

adverse drug reactions. For any patient receiving end-of-life

care, an individual approach should be taken when evaluat-

ing medications, and the patient’s wishes should be part of a

treatment plan. There is a need for prospective trials in this

field to give further insight into decision making about

change of medication for comorbid disease at the end of life.

Good treatment consists not only of knowing when to begin

but also of knowing how and when to stop.
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