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Summary
Background: Data on sedation at the end of life (eol) in different medical disciplines are scarce and mostly based on subjective 
reports. We aimed to assess the use of sedatives with continuous effect in the last week of life and associated factors in differ-
ent hospital departments, with the aid of objectifiable criteria. 

Methods: We conducted a retrospective cohort study based on the medical records of patients who died in one of five clinical 
departments of German hospitals between January 2015 and December 2017 (hematology/oncology [two different depart-
ments], neurology, geriatrics, and gynecology). The use of sedatives that are recommended in guidelines for palliative sedation 
was analyzed, irrespective of indication and treatment intent, with the aid of published definitions of continuous effect and of at 
least moderately sedating doses. The analysis consisted of descriptive statistics and multivariate logistic regression analysis.

Results: 260/517 (50%) of the patients who died were given sedatives with continuous effect in the last week of life, 53/517 
(10%) in at least moderately sedating doses. For 76/260 (29%) patients, no indication was noted. The term �sedation� was used 
in the medical records of 20/260 (8%) patients. The use of sedatives with continuous effect was significantly associated with the 
department in which the patient was treated (hematology/oncology II: OR 0.32, 95% CI [0.16: 0.63]; geriatrics: OR 0.23, 95% CI 
[0.10:0.50]; reference, hematology/oncology I).

Conclusion: It was not possible to draw a clear distinction between the use of sedatives for symptom control, without sedating 
effect or intent to sedate, and intentional sedation to relieve suffering. The observed differences between hospital departments 
and deviations from recommended practice, e.g. lack of documentation of the indication, warrant further exploration. Moreover, 
context-specific supportive measures for the use of sedatives and sedation at the end of life should be developed. 
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TABLE 1

Comparison of sociodemographic and clinical characteristics of patients with and without use of sedatives with 
 continuous effect within the last seven days of life

The relative frequencies are column percentages, with one exception: for the variable department, row percentages are reported. The relative frequencies corre-
spond to valid percentages, i.e., they are based on the number of patients for whom data for the respective variable were available. 
Figures in bold denote statistically significant differences between patients with and without use of sedatives with continuous effect. Statistical tests for differences 
between these groups: chi-square test for categorical variables, Mann�Whitney U-test for continuous data. Owing to the exploratory nature of the study, we did not 
adjust for multiple testing despite the relatively high number of statistical tests. Therefore, the p-values have to be interpreted cautiously.
*1 For department, row percentages are reported. 
*2 Including intracranial hemorrhage, stroke, and dementia
*3 Test for difference judged as not clinically important
*4 Within the last 7 days of life
*5 includes palliative therapy/treatment/measures/situation, palliative status, symptom control, symptom-oriented/symptom-based therapy/treatment/measures, limi-

tation of therapy, change of treatment goal (from curative to palliative)
IQR, interquartile range

Age

Median (IQR; range)

Mean ( )

Gender, n (%)

Male

Female 

Department, n (%)*1

Hematology/oncology I

Hematology/oncology II

Neurology 

Geriatrics

Gynecology

Length of stay (days) 

Median (IQR; range)
Mean ( )

Cause of death, n (%)

Malignant disease

Neurological + neurovascular disease*2

Cardiovascular disease

Respiratory disease

Other

Missing

Support by palliative care consultation team, n (%)

Yes

No

Artificial hydration*4 n (%)

Yes [parenteral/enteral]

No 

Artificial nutrition*4, n (%)

Yes [parenteral/enteral]

No 

 �Palliative situation� or �palliative treatment� documented*5, n (%)

Yes

No

Total group

All (n = 517)

77 (65�85, 22�105)

74.3 (13.9)

252 (49)

265 (51)

190 (37)

58 (11)

168 (33)

83 (16)

18 (3)

8 (4�16, 1�209)
13.6 (17.0)

270 (52)

156 (30)

31 (6)

14 (3)

45 (9)

n = 1

248 (48)

269 (52)

436 [421/15] (84)

81 (16)

113 [59/54] (22)

404 (78)

266 (51)

251 (49)

Use of sedatives with continuous effect

Yes (n = 260)

75 (63�83, 29�100)

72.7 (13.6)

113 (44)

147 (57)

105 (55)*1

22 (38)*1

110 (66)*1

11 (13)*1

12 (67)*1

9 (5�19, 1�110)
14.9 (16.0)

142 (55)

95 (37)

8 (3)

2 (1)

13 (5)

n = 0

181 (70)

79 (30)

221 [214/7] (85)

39 (15)

69 [38/31] (27)

191 (74)

165 (64)

95 (37)

No (n = 257)

79 (70�85, 22�105)

76.0 (14.0)

139 (54)

118 (46)

85 (45)*1

36 (62)*1

58 (35)*1

72 (87)*1

6 (33)*1

7 (3�14, 1�209)
12.2 (17.9)

128 (50)

61 (24)

23 (9)

12 (5)

32 (13)

n = 1

67 (26)

190 (74)

215 [207/8] (84)

42 (16)

44 [21/23] (17)

213 (83)

101 (39)

156 (61)

p-value

< 0.001

0.020

< 0.001

< 0.001

0.336

0.002

0.008

0.014

*3

< 0.001

0.765

0.0130

< 0.001
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Factors associated with use of sedatives 
 with continuous effect

(Table 1)

(Table 3)

Discussion

International comparison

Factors associated with use of sedatives 
 with continuous effect

Deviations from best practice

TABLE 2

Documented indications for the use of sedatives with 
 continuous effect *1

*1 Due to the study´s methodology, no further differentiation was possible 
 regarding the treatment team�s intention when using the sedatives or the 
sedatives� actual sedating effect in the individual situations.

*2 Nausea/vomiting n = 6, epileptic seizures n = 3, patient�s wish n = 2, malaise/
no adequate symptom control n = 3, aggressiveness n = 1, groaning n = 2, 
cough n = 1, palliative situation n = 1, sedation n = 1, emergency situation 
n = 1, not adequately responsive n = 1.

Indication (multiple indications 
 possible; documented in any part of 
the medical records, including the 
daily nursing records)

Agitation/restlessness 

Anxiety 

Pain 

Dyspnea 

Sleep disorders 

Delirium/hallucinations 

Other 

No indication documented 

n = 260 (%)

143 (55)

106 (41)

49 (19)

28 (11)

4 (2)

4 (2)

22 (8)*2

76 (29)
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Strengths and limitations
Implications and conclusions

FIGURE

Total daily dose of midazolam with continuous effect in the last week of life
Bottom of box: first quartile; top of box: third quartile; band inside box: median; �whiskers� with 
maximum 1.5 × interquartile range; the dots represent outliers beyond 1.5 × interquartile 
range. Outliers > 70 mg are depicted at the top of the figure with their exact values in numbers
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TABLE 3

Factors associated with use of sedatives with continuous effect, estimated 
from a multivariable logistic regression model

* Includes palliative therapy/treatment/measures/situation, palliative status, palliation, symptom control, 
symptom-oriented/symptom-based therapy/treatment/measures, limitation of therapy, change of treatment 
goal (from curative to palliative).
Owing to the strong association between cause of death and institution, cause of death could not be incor-
porated into the model as independent variable.
CI, Confidence interval; ref., reference

Age

Gender (ref.: female)

Support by palliative care team (ref.: no)

�Palliative situation� or  
�palliative treatment�*  
documented (ref.: no)

Department (ref.: hematology/oncology I)

 � Hematology/oncology II

 � Neurology

 � Geriatrics

 � Gynecology

OR

0.98

0.72

5.59

2.25

0.32

1.44

0.23

0.51

95% CI

[0.96; 1.00]

[0.47; 1.10]

[3.65; 8.69]

[1.39; 3.70]

[0.16; 0.63]

[0.79; 2.61]

[0.10; 0.50]

[0.16; 1.76]

p-value

0.028

0.130

< 0.001

0.001

0.001

0.232

< 0.001

0.266
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eFIGURE Percentage of patients receiving sedatives, in relation to the total 
number of patients who were cared for in the five analyzed depart-
ments on the respective days. These numbers are given in paren-
theses beneath the respective days.

Sedatives with continuous effect: Use of sedatives either as con-
tinuous parenteral infusion for  0.5 hours or as repeated application 
expected�on the basis of the pharmacokinetic characteristics of the 
substance�to result in a sustained clinical effect (not necessarily 
 sedation) of the drug for  24 hours (e.g., one dose per 24 hours for 
levomepromazine and haloperidol, two doses for lorazepam) (eTable 1)

Sedatives without continuous effect: Use of sedatives that do not 
fulfill the criteria for �with continuous effect�
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Sedatives without continuous effect
Sedatives with continuous effect

9.9

9.2

 6.8

13.3

 8.6

17.3

 8.1

20.3

 7.1

28.4

 8.2

35.8

 5.4

44.3
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eTABLE 1

Definition of sedative with continuous effect and dose judged as probably at least moderately sedating for the analyzed drugs, adapted from 
(e1)

*1 According to the drugs� prescribing information and a widely used textbook for drug therapy in palliative care (e10, e14).
*2 Agreed between specialist palliative care clinicians and pharmacists, based on the available data regarding the half-life and duration of action of the drugs in weak and/or elderly patients, as 

stated in the drugs� prescribing information as well as a widely used textbook for drug therapy in palliative care (e10, e14).
*3 Agreed between specialist palliative care clinicians and pharmacists, based on the drugs� prescribing information and other available literature (e4, e6, e8, e10, e15). For the drugs which are 

licensed for anxiety and agitation, we chose the highest licensed dose for elderly/weak patients. For the drugs licensed for sleep disorders, we made a clinical-pharmaceutical judgment as to 
which total daily dose would probably result in at least moderate sedation, based on the doses licensed for sleep disorders. For midazolam and levomepromazine, the judgment was based on 
the doses licensed for sedation in anesthesia or acute agitation, respectively, as well as the lowest doses recommended or reported for sedation in palliative care (e6, e8). We aimed for con-
servative judgements in order to underestimate rather than overestimate the number of patients with moderately sedating doses. For comparison, in two previous studies cut-off doses of mid-
azolam 10 mg and levomepromazine 25 mg per 24 hours were used to define a sedating dose (e4, e15).

Drug

Clonazepam

Diazepam

Flunitrazepam

Lorazepam

Midazolam

Oxazepam

Lormetazepam

Haloperidol > 5 mg/day

Levomepromazine

Propofol

Plasma half-life*1

30�40 h

1 h, active metabolites up to 100 h

16�35 h

12�19 h

Highly dependent on renal function,  
for patients > 60 years 1.5�10 h

6�12 h

8�15 h

13�36 h

15�30 h

2�4 min

Defined as sedative  
with continuous effect,  

when administered via continuous 
 infusion   0.5 hours (h) or  

× times per day*2

1× 

1×

2×

2×

7×

2×

3×

1×

1×

-

Total daily dose judged as at least 
 moderately sedating in these dying 

 patients (oral dose equivalents,  
except for midazolam)*3

Not judged, as no information available 
 regarding sedating effect for certain doses

5 mg 

2 mg

4 mg

24 mg

30 mg

3 mg

Not judged due to large variability in 
 individual sedating effect

30 mg

Continuous administration judged as 
 always used for at least moderate sedation 
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eTABLE 2

Details of use of sedatives with continuous effect within the last week of life 

a Combinations of different sedatives were not considered.
b Some patients (n = 49) received more than one sedative with continuous effect, in combination or consecutively. Therefore, the sum of the numbers in the rows below may exceed the total n 

given here
IQR, Interquartile range

Drug

Clonazepam

Diazepam

Flunitrazepam

Lorazepam

Midazolam

Oxazepam

Lormetazepam

Haloperidol > 5 mg/day

Levomepromazine

Propofol

Number of patients receiving this 
 sedative with continuous effect

Total n = 260*2

1

6

0

50

 226

0

0

17

19

1

Total daily dose
 Median (IQR) [range]

Oral dose equivalents  
(except for  midazolam)

Total n = 260*2

[1.0�3.0 mg]

11.5 mg (5.0�13.3) [5.0�19.5]

�

2.0 mg (2.0�3.0) [1�10.0]

10.0 mg (5.0�15.0) [0.1�144.0]

�

�

7.4 mg (6.7�8.0) [5.0�19.1]

10.0 mg (6.0�26.6) [1.0�216.0]

  [20.0 mg]

Number of patients receiving this 
 sedative

_ with continuous effect and
� at the maximum dose judged as at 

least  moderately sedating*1

Total n = 53*2

0

6

0

5

44

0

0

Not applicable

4

1
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Design, setting, and participants

Data collection

Analysis

eTable 1

(eTable 1)
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