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Abstract
Introduction: Tetrahydrocannabinol (THC) is often prescribed
for ambulatory palliative patients to improve sleep quality and
appetite and to reduce anxiety, stress, and pain. However, it is
not known if THC has also an effect on the mortality of these
patients. Method: The objective was the impact of THC on
mortality of ambulatory palliative patients. For this purpose, data
from the palliative treatment documentation from 5 ambulatory
palliative care teams in Brandenburg, Germany were used for
this analysis. Survival time was calculated for 3 groups of pa-
tients: (1)without THC; (2)with THC in a lowdosage (≤4.7mgper
day); and (3) THC in higher doses (≥4.7mg per day). The analysis
was done for 2 cohorts of patients. Cohort 1: all patients with a
survival time of at least 7 days after inclusion in specialized
ambulatory palliative care (SAPC) and cohort 2: a subgroup of
patients with a survival time between 7 and 100 days. Kaplan-
Meier curves were created, and multivariate analysis was done
to investigate the impact of THC onmortality. Results: A total of
9,419 patients with a survival time of at least 7 days after in-

clusion in SAPC were included in the analysis (cohort 1). 7,085
among them had a survival time between 7 and 100 days
(cohort 2). In both cohorts, survival time was significantly pro-
longedby THC, but onlywhen the daily THCdosewas above the
median of 4.7 mg. Survival time was 15 days longer in cohort 2
(40 vs. 25 days), when more than 4.7 mg THC were prescribed
per day. Conclusion: Use of THC is associated with a significant
increase in survival time in ambulatory palliative patients which
survive longer than 7 days the initiation of THC prescription and
which use of THC >4.7 mg/day. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

The use of cannabis-based medicine (CBM) by trained
palliative care teams (PCTs) is still very limited in Germany
although the German Act Amending Narcotic Drugs
Provisions and Other Related Provisions of 2017 was ex-
plicitly targeted at improving care to palliative patients [1].
However, many physicians and nurses working in palliative
care observe the positive effects of tetrahydrocannabinol
(THC) in their daily practice, including the reduction of
morbidity and drug adverse events, as well as an
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improvement in the quality of life. Schleider et al. [2]
performed an analysis of a group of cancer patients in Israel
and reported that CBM therapy was well-tolerated and was
an effective and safe option to help patients cope with
malignancy-related symptoms. Macari et al. [3] carried out
a survey of a community hematology-oncology population
in Michigan and reported a reduction in pain in 81% of
patients, an increase in appetite in 77% and a reduction of
anxiety in 73% of patients. Wendelmuth et al. [4] reported
substantial therapeutic benefits of CBM for the treatment of
geriatric pain and for palliative patients with tolerable ad-
verse events in outpatient care in Germany.

The improvement of the symptoms mentioned above
led to improved quality of life in that phase of the disease
and might also prolong survival time in the palliative care
period. However, to our knowledge, there are no data on
the impact of CBM on mortality in ambulatory palliative
patients. Thus, this study was undertaken to investigate
the impact of THC as one of the most relevant CBM
substances on survival time in a group of ambulatory
palliative patients in Brandenburg.

Materials and Methods

Setting and Data Collection
In Germany, there is a special system for organizing ambulatory

palliative care. In the first step, it is general practitioners who usually
care for palliative patients. As the disease progresses along with severe
symptoms, patients can be included in so-called specialized ambu-
latory palliative care (SAPC). In SAPC, these patients are cared for by
dedicated teams of physicians and nurses with additional qualifica-
tions in palliative medicine. There are two requirements that it be
administered by the treating physician and that the costs of the care
first be approved by the patient’s health insurance provider. Once the
provider has approved the treatment, SAPC can begin. The day of the
first visit by a physician of a PCT is the starting point for calculating
survival time for all palliative patients included in the study.

In addition, a companion survey, required by law, must be carried
out before CBMcan be used in palliative care. PalliDOC® is one of the
documentation systems that fulfill this legal requirement. It includes
patients’ demographic data, the start and end of SAPC, diagnoses,
symptoms, and the dosage of CBM, e.g., THC. In Brandenburg, many
PCTs use PalliDOC®. PCTs in Brandenburg that use PalliDOC®

were invited to participate in this retrospective analysis. Five teams
agreed and provided data retrospectively for SAPC patients who died
between April 1, 2017, and September 30, 2021.

Statistical Analysis
Patient data from the five centers were combined and patients

were stratified in three groups according to survival time (length of
therapy from start in SAPC to death):
• Survival time <7 days
• Survival time >7 (cohort 1)
• Survival time >7 days but not >100 days (cohort 2).

THC therapy is not indicated for some patients because of the
severity of their illness. It usually takes about 1 week before THC
treatment can be started and see the first result of therapy as a result of
German regulations concerning the prescription of CBM to SAPC
patients. Hence, the first group was excluded from further analysis.

Other patients are in SAPC longer than expected. They are,
therefore, not true palliative patients from the viewpoint of SAPC
regulations. Thus, the two cohorts were analyzed separately: first,
the group of all patients with a survival time of 7 days or more
(cohort 1) and second, the subgroup of palliative patients whose
survival time was between 7 and 100 days (cohort 2), which
perhaps best characterizes palliative care status.

In addition to the simple question of whether a THC dose was
administered (yes/no), we calculated categories of THC treatment
depending on amount of a patient’s daily dose in cohort 2: (1) no
THC administered, (2) <median THC dose per day, (3) ≥ median
THC dose per day. In our cohort 1, the medium daily THC dose was
4.7 mg. In order to create two groups with an equal size for statistical
analysis, this dosage number was used as cut-off parameter.

The THC dosage usually started at a very low dose. After a short
observation period, a decision was made whether to increase the
dosage. This procedure was repeated until sufficient therapeutic
effects (e.g., less anxiety) and/or tolerability was achieved. Only the
last registered dose value in the documentation system was taken
into account for this stratification.

In the descriptive analysis, we calculated either number and
percent, or median and interquartile range, depending on the dis-
tribution of the parameters. Differences were tested using χ2 test or
Wilcoxon rank-sum test. We calculated Kaplan-Meier survival curves
and tested the differences with the log rank (Mantel-Cox) test in order
to visualize the survival times of the THC treatment groups.

In the multivariable analysis, Cox-proportional hazard models
were calculated to analyze the independent effect of a THC dose on
survival time. Our models were extended to models that incor-
porate cluster-specific random effects to account for outcomes
within-cluster homogeneity in outcomes. These random effects
denote increased or decreased hazard for distinct classes (e.g.,
clusters such as PCTs) [5].

We calculated a crude model, with the CBM treatment pa-
rameter only, a model adjusted by age and gender, and finally a
model that included all significant parameters where symptom
parameters of patients were also considered. p < 0.05 was con-
sidered for significance. All analyses were exploratory in nature
and were performed on SPSS version 29 (IBM SPSS statistics,
Somer, NY, USA) and SAS 9.4 (SAS Institute, Cary, NC, USA).

Medical doctors in Germany are required by the German “Act
Amending Narcotic Drugs Provisions and other related Provi-
sions” of 2017 to document treatment in a companion survey.
Since all data used for this publication were collected in accordance
with this act in the legally required companion survey, ethical
approval or informed consent were not required. Only anony-
mized data were used for this analysis.

Results

A total of 11,883 patients were documented by the five
PCTs. After the exclusion of patients with a survival time
of fewer than 7 days in SAPC, 9,419 patients remained
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(cohort 1). Cohort 2 comprised 7,085 patients with a
survival time between 7 and 100 days after inclusion in
SAPC. Table 1 shows the patient characteristics of the 3
patient groups based on survival time after inclusion in
SAPC. The median survival time in cohort 2 was 25 days.

310 patients (3.3%) in cohort 1 received THC with a
dosage >6.8 mg/day – median THC. In cohort 2,210 pa-
tients (3.0%) received a median daily THC dose of 4.7 mg;
hence, we stratified the data according to a daily dose of less
than or equal to 4.7mg andmore than 4.7mg. Tables 2 and
3 show the patient characteristics of cohort 1 and 2 based
on whether they received THC therapy (yes/no) and the
dosage (less than or equal to/more than 4.7 mg/day).

Irrespective of the THC dosage, the therapy with CBM
was associated with prolonged median survival after
initiation of SAPC treatment-from 38 to 55 days in cohort

1 and from 25 to 33 days in cohort 2. When a higher THC
dose was given, one of more than 4.7 mg, the median
survival time increased to 74 days in cohort 1 and 40 days
in cohort 2. The prolongation of survival time in cohort 2
compared to patients who were not treated with THCwas
15 days. Figures 1 and 2 show the results of Kaplan-Meier
statistics for cohorts 1 and 2, respectively. THC had an
impact on mortality in both groups, but only when a dose
higher than 4.7 mg per day was administered.

The results of the multivariable analysis for both co-
horts can be seen in Table 4. Regarding cohort 1, this
analysis confirmed the significant effect of a higher dose
of THC on survival time as opposed to no THC with a
hazard ratio of 0.69 (95 CI: 0.59–0.81) in the adjusted
model, whereas a THC dose of less than 4.7 mg/day did
not show any effect.

Table 1. Overall patient (N = 11,883) characteristics stratified according to survival time (time of SAPC therapy from start to death)

Parameter Category Survival time (from SAPC start to death) p value

<7 days,
N (%)/Med (IQR)

7–100 days,
N (%)/Med (IQR)

>100 days,
N (%)/Med (IQR)

Patients 2,464 (100) 7,085 (100) 2,334 (100)

Center A 466 (18.9) 1,265 (17.9) 491 (21) <0.001
B 390 (15.8) 914 (12.9) 308 (13.2)
C 983 (39.9) 3,263 (46.1) 1,087 (46.6)
D 598 (24.3) 1,548 (21.8) 425 (18.2)
E 27 (1.1) 95 (1.3) 23 (1)

Age, years Med (IQR) 80 (72–87) 77 (66–83) 74 (63–81) <0.001
Age group <56 years 129 (5.2) 668 (9.4) 287 (12.3) <0.001

>75 years 1,629 (66.1) 3,842 (54.2) 1,073 (46)
56–65 years 254 (10.3) 989 (14) 438 (18.8)
66–75 years 452 (18.3) 1,586 (22.4) 536 (23)

Gender Female 1,199 (48.7) 3,332 (47) 1,133 (48.5) 0.240
Male 1,265 (51.3) 3,753 (53) 1,201 (51.5)

Leading symptoms Pain 1,487 (60.3) 4,518 (63.8) 1,422 (60.9) 0.002
Urology 214 (8.7) 714 (10.1) 293 (12.6) <0.001
Cardiorespiratory 1,017 (41.3) 2,439 (34.4) 769 (32.9) <0.001
Gastrointestinal 630 (25.6) 2,576 (36.4) 825 (35.3) <0.001
Wound 169 (6.9) 525 (7.4) 195 (8.4) 0.135
Neuropsychiatric 1,289 (52.3) 3,463 (48.9) 1,104 (47.3) 0.001
Other severe symptoms 1,793 (72.8) 4,817 (68) 1,565 (67.1) <0.001

Survival time, days Med (IQR) 3 (2–5) 25 (13–49) 209 (139–369) <0.001
THC No 2,446 (99.3) 6,875 (97) 2,234 (95.7) <0.001

Yes 18 (0.7) 210 (3) 100 (4.3)

THC dose, mg/day Med (IQR) 2.4 (2.4–4.8) 4.7 (2.4–7.2) 6.8 (3.2–9.6) <0.001
THC dose ≤4.7 mg/day 13 (72.2) 105 (50) 32 (32) <0.001

>4.7 mg/day 5 (27.8) 105 (50) 68 (68)

Med, median; IQR, interquartile range; N, number; THC, tetrahydrocannabinol.
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In addition, female patients had a longer survival time
than male patients (hazard ratio 0.05, 95% CI: 0.91–0.99),
but this effect was only significant in cohort 1. Survival
time decreased with increasing age. When leading
symptoms were included in the model, THC use was
irrelevant to the abovementioned results.

Patients with urological and wound symptoms had
significantly longer survival times. Patients whose
primary symptom was pain had shorter survival time.
The findings of the adjusted model for cohort 2 are very
similar to cohort 1. But in cohort 2, gender was not
relevant in terms of endpoint survival time and pa-
tients with other severe symptoms had a higher hazard
ratio.

Discussion and Conclusion

The data of the study show an significant impact of
THC on survival in ambulatory palliative care patients
which survive the prescription by at least 7 days and use
more than 4.7 mg/day. Median survival time was pro-

longed by 15 days in what is probably the most suitable
patient group (cohort 2) – from survival time of 25 days
without THC therapy to 40 days with a daily THC dose
higher than 4.7 mg per day. This prolongation by more
than 2 weeks can be considered substantial. In addition to
mere survival, patients with THC become more mentally
and physically active, which is also in accordance with the
pharmacological effects of THC and other cannabinoids
[6–9]. The increased activity and improved quality of life
might enable the patients to renew social contact with
relatives and friends and to settle essential affairs before
dying.

This impact on survival could not be found in the
group of patients with a THC dose less than 4.7 mg per
day, and this demonstrates a dose-response effect of THC
on survival. This low dose corresponds to 6 drops of
0.8 mg each of THC, or less than one tablet with 5 mg per
day. The median dose in the group with a higher dose was
7.2 mg/day, but this is still substantially lower than 15mg/
day, which is the average dosage for non-palliative pa-
tients with chronic pain or other indications [10–12].

Fig. 1.Kaplan-Meier curve by tetrahydrocannabinol (THC) dose for patients with survival time ≥7 days. Patients with
survival time ≥7 days: log rank (Mantel-Cox) p < 0.001, test of equality of survival distributions for the different levels
of THC doses: no THC/≤4.7 mg per day/>4.7 mg per day.
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Moreover, the German Society for Palliative Medicine
recommends between 5 and 160 mg THC per day to
increase appetite [13]. For pain therapy, a daily dosage of
up to 30 mg THC is recommended [14].

Low-dose THC therapy is relevant in the context of
multiple comorbidities and polymedication as in palliative
care and it is, therefore, important to realize that low-dose
THC improves the syndrome of psycho-vegetative stabili-
zation or quality of life [4]. A possible explanation for the lack
of an effect on the group of patients with less than 4.7 mg per
day may rest on our observation that even patients with very
low doses of THC become mentally clearer (e.g., because of
saving opioids) [4] and develop the ability to let go and die.

Last but not least, we explicitly do not want to discuss
any anti-cancer effects of THC and CBM, respectively.
THC was used in the terminal phase with short survival
times in which anti-cancer effects – if at all – are most
unlikely to be effective. The issue of anti-cancer effects is
extensively discussed elsewhere [15].

This study has several limitations:
The study had a retrospective design and used real

world data from the legally required companion survey.

However, using the date of the first visit by the SAPC
physician after inclusion of the patient in SAPC as is the
starting point for the calculation of survival time makes it
possible to compare patients with and without THC.

Second, this study included a large number of palliative
patients, but not all of them were considered for analysis.
The exclusion of patients with less than 7 days in SAPC
from cohorts 1 and 2 seems justifiable because of the time
necessary to provide the patient with THC and to es-
tablish a possible therapeutical effect. By excluding pa-
tients with more than 100 days in SAPC in cohort 2,
patients without a severe palliative status were excluded
from the study. Thus, cohort 2 better reflects the real
world of ambulatory palliative patients.

Third, this analysis based on the highest documented
dose of THC given to each patient. We cannot exclude the
possibility that between inclusion in SAPC and the last
record made even higher doses were given. In addition,
we do not document any interruptions in THC admin-
istration. Finally, we cannot exclude the possibility that
patients received further CBM at some later point. Such
treatment is, however, very rare in Brandenburg.

Fig. 2.Kaplan-Meier curve by daily tetrahydrocannabinol (THC) dose for patients with survival time 7–100 days.
Patients with survival time 7–100 days: log rank (Mantel-Cox) p < 0.001, test of equality of survival distributions
for the different levels of THC doses: no THC/≤4.7 mg per day/>4.7 mg per day.
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Fourth, there might be differences in how THC was
used in the five centers. This point was addressed by
taking into consideration a cluster effect in the statistical
analysis. Fifth, this study was not designed to consider the
effect of THC on other endpoints such as pain, appetite,
anxiety, sleeping quality, and did not record side effects in
the three groups.

We cannot exclude that patients with an overall better
condition were more likely to receive THC and we were
unable to consider this point in our analysis. This is the
reason to perform further more rigorous studies inves-
tigating this subject. Prospective studies that consider
other endpoints, including mortality and side effects,
should be carried out in the future. From the available

data, we can conclude that current prescription practices
deprive patients of days of life. Thus, in view of its sig-
nificant prolongation of patient survival time, THC
therapy should be included as part of the first-line therapy
for ambulatory palliative patients.
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Age per year 1.01 1.01–1.01 <0.0001
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