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ABSTRACT
Background: Methylphenidate can be used for the treatment of cancer-related fatigue (CRF), although
randomized controlled trials have shown conflicting results. The aim of this study was to use ‘real-world’

data to evaluate the effect and side effects of using methylphenidate in palliative cancer care with a focus 2023

on the late palliative phase and dose-response. ggg{smd 13 February
Method: A retrospective review of medical records from a palliative care unit in Sweden was performed to

evaluate the effect and adverse events (AEs) of using methylphenidate to treat CRF. Univariable and mul- KEYWORDS

tivariable regression was performed and odds ratio (OR) calculated. Adjustments were made for sex, age,
cancer type, dose and starting treatment <4 weeks before death.

Results: Of the 2,419 screened patients, 112 had been treated with methylphenidate for CRF. The treat-
ment was assessed as being effective in 51 patients (46%). Twenty-six patients (23%) experienced AEs
that were generally mild, including anxiety, palpitations, and insomnia. Patients starting the treatment <4
weeks before death (n = 54) were less likely to have an effect from treatment compared to those starting
earlier; adjusted OR 0.24 (95% Cl 0.10-0.55). Doses of 20 mg and above were well-tolerated and had a
higher frequency of effect in the crude data but not after adjustment for confounding factors.
Conclusion: Methylphenidate is generally effective and well-tolerated for the treatment of CRF in pallia-
tive care. However, patients with a short life expectancy (<4 weeks) seem to benefit less from the treatment
regardless of age, cancer type and dose.

Fatigue; palliative care;
methylphenidate; dose-
response; adverse effects

Introduction
[11]. The European Society for Medical Oncology (ESMO) is more

hesitant regarding the use of methylphenidate [12].
Regarding psychostimulants, 11 RCTs have been performed

Cancer-related fatigue (CRF) is one of the most distressing symp-
toms experienced by patients with cancer receiving palliative

care and which substantially affects their quality of life (QoL)
[1-5]. Fatigue is often a complex symptom where several differ-
ent factors may contribute, both physical and psychological. A
tailored treatment is, therefore, often needed for each patient,
which might include both pharmacological and non-pharmaco-
logical treatment options [6-10].

In a recent systematic review, we evaluated the evidence for
pharmacological interventions for treating CRF in palliative
cancer care, comprising randomized controlled trials (RCTs) of
different drugs, including psychostimulants [6]. We concluded
that the evidence for using pharmacological treatments for CRF
is still weak, but that methylphenidate might be an option to
consider. This is also in line with recommendations from the
United States National Comprehensive Cancer Network (NCCN),
which states that methylphenidate can be considered in the
treatment of fatigue in patients with cancer at the end of life

on CRF, 7 with methylphenidate [13-19], 3 with modafinil [20-
22] and 1 with dexamphetamine [23].

The results reveal a significant effect that is superior to
placebo in only three of the seven trials of methylphenidate
[17-19]andin none of the trials of modafinil ordexamphetamine.
Interestingly, 8 of the ‘negative’ studies showed a significant
effect in both the placebo and intervention arms [13-16, 20-23].
All the RCTs showed that the use of methylphenidate was safe
and had either no or mild adverse events (AEs). In addition, one
open-label study has been performed on the use of
methylphenidate for depression in patients with advanced
cancer, also showing positive effects on both depression and
fatigue [24].

Notably, the doses and the settings used in the RCTs differed
markedly between the studies. The doses ranged from 5 to 30
mg/day and the treatment length from 3 days to 10 weeks.

CONTACT Linda Bjérkhem-Bergman @ linda.bjorkhem-bergman@ki.se @ Department of Neurobiology, Care Sciences and Society (NVS), Division of Clinical Geriatrics,
Karolinska Institutet, Blickagangen 16, Neo floor 7, SE-141 83 Huddinge, Sweden

© 2024 The Author(s). Published by MJS Publishing on behalf of Acta Oncologica. This is an Open Access article distributed under the terms of the Creative Commons Attribution-Non-com-
mercial 4.0 International License (http://creativecommons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, trans-
form, and build upon the material for non-commercial purposes, provided proper attribution to the original work.


https://orcid.org/0000-0003-3505-9283
https://doi.org/10.2340/1651-226X.2024.24156
mailto:linda.bjorkhem-bergman@ki.se
http://creativecommons.org/licenses/by/4.0/

10 A.ALMERUD ET AL.

Moreover, the majority of the RCTs were performed in patients
who were early in the disease trajectory, including both patients
receiving curative and palliative oncological treatments. Only
three of the RCTs included patients in a late palliative phase of
their disease, that is during the last weeks and months of life [14,
16, 171.There s, therefore, still limited knowledge about whether
methylphenidate has an effect in late-stage cancer disease,
especially during the last weeks of life.

According to the local guidelines in our unit, the starting
dose of methylphenidate is often 5-10 mg in the morning which
is then titrated up to 20 mg or more after a few days [25]. If a
two-dose procedure is used, methylphenidate is administrated
as one dose in the morning and one dose at lunchtime [25].
According to our clinical experience, daily doses of 20 mg are
often required to achieve a substantial effect in patients with
advanced cancer and severe fatigue.

The most common AEs of methylphenidate are insomnia,
anxiety, decreased appetite, and weight loss [13-19]. Anincrease
in blood pressure and palpitations are also common [26]. Thus,
cardiovascular disease is a relative contraindication for treatment
with methylphenidate. Patients suffering from schizophrenia,
psychotic disorders, or severe bipolar disorders should not be
treated with methylphenidate due to the risk of a negative
impact on their psychiatric disease [27-29]. In addition, patients
with dementia and delirium are generally not treated with
methylphenidate in palliative care.

We have used methylphenidate for several years to treat CRF
in palliative care patients in our Palliative Home Care and
Specialized Palliative Ward in Stockholm, ASIH Stockholm South.
Our experience is that it is safe, has mild AEs, but that the effect
varies from very good to no effect at all.

In this study, we aim to describe the effect and side effects of
methylphenidate in data obtained from a ‘real-world’ cohort in
our palliative care unit and to compare these with the results from
RCTs [13-19]. In addition, we wanted to test the hypothesis that
methylphenidate could be effective in the treatment of fatigue
even in a late palliative phase, that is, the last weeks in life, and
that doses of at least 20 mg are often needed to achieve an effect.

Method
Study design

This was a retrospective, observational study where medical
records from all patients admitted to the Palliative Home Care
Unit and Specialized Palliative Ward in Stockholm ‘ASIH
Stockholm South’ from 01 January 2016 to 31 December 2018
were reviewed. The study was approved by the Swedish Ethical
Review Board, Dnr 2018/1798-31. All patients included were
deceased at the time of the retrospective review; no informed
consent was therefore obtained.

Study setting

The Palliative Home Care Unit ‘ASIH Stockholm South” admits
both oncological and non-oncological patients, at different

stages of their disease trajectory, who are in need of supportive
and/or palliative care at home. Geographically, the unit admits
patients from the southern part of Region Stockholm, which has
approximately 800,000 inhabitants and covers mostly low- and
middle-income areas. The average length of care is 3 to 4
months. The unit also has a 16-bed palliative in-patient ward
providing end-of-life care, where the average care time is 1 to 2
weeks. More details about the unit can be found elsewhere [30].

Symptom assessment is regularly monitored in most patients
admitted to the unit using the Edmonton Symptom Assessment
System (ESAS). The results are logged in the medical records. The
ESAS includes a question about tiredness/fatigue with a score
from 0 to 10, where 0 is‘no fatigue’and 10 is ‘maximum fatigue'

Participants

Patients from both the home care unit and the in-patient ward
were included in the study. The inclusion criteria were treatment
with methylphenidate for at least 3 days where the major indica-
tion for treatment was fatigue/tiredness. The reason for choos-
ing 3 days was that this was the shortest study period used in
the RCTs of methylphenidate [16]. In addition, only patients with
advanced cancer and in a palliative phase were included.
Patients treated with methylphenidate due to attention deficit
hyperactivity disorder (ADHD) and those with non-cancer dis-
eases were excluded. No central stimulants other than methyl-
phenidate were prescribed.

For all patients fulfilling the inclusion criteria, data were
extracted from the medical records regarding age, sex, type of
cancer, dose/doses of methylphenidate, length of treatment,
symptom assessment before, during, and after treatment (if
available) using ESAS including the fatigue-score. The reason for
termination of treatment was also recorded.

If the dose had been changed during the treatment, the
mean dose over the treatment period was used.

In order to evaluate the effect when starting treatment
during the last weeks of life, patients starting their treatment < 4
weeks or > 4 weeks before death were compared. In addition,
subgroup analysis was performed between men and women,
between patients taking doses of 5-15 mg/day compared to
20-50 mg/day, and between different cancer types.

Variables

The main outcome was effectiveness of treatment categorized
into ‘yes’ or 'no’ The medical records of the patients meeting the
inclusion criteria were independently reviewed by AA and GF to
assess the effect. Both AA and GF are senior consultants at the
unit and specialists in oncology and palliative medicine. The
assessment of the effect was performed by reading the medical
records noted just before and after starting treatment. Usually,
the treatment was evaluated within 1 week and the effect
recorded by the home care team or the staff on the palliative
ward. Any change in ESAS score was also assessed when this was
available. In addition, a search tool for screening all text in the
medical record for the word ‘tiredness’ was used.



If the assessors had made differing evaluations regarding the
effect, the case was discussed, and consensus was reached. The
secondary outcome was AEs of the treatment, which was also
retrieved from the medical records. In addition, the reason for
termination of treatment was analyzed.

In the main analysis, patients were divided in two groups:
those ‘starting treatment < 4 weeks before death’ and those
‘starting treatment > 4 weeks before death'

Secondary analysis was performed comparing men and
women, different cancer types, and comparing patients treated
with low dose (5-15 mg/day) and high dose (20-50 mg/day) of
methylphenidate.

Study size

This was an observational descriptive cohort study where all
patients who fulfilled the inclusion criteria during the study
period of 3 years were included; no power calculation was there-
fore performed.

Statistical methods

Descriptive statistics are presented as median and interquar-
tile range (IQR) or n (humber) and percentage (%). Differences
between the groups were assessed using the Mann-Whitney
test since most data did not show Gaussian distribution.
Fisher's exact test was used for categorical variables.
Univariable followed by multivariable regression was per-
formed and adjusted for sex, age, cancer type, and dose (cate-
gorized into low dose 5-15 mg/day or high dose 20-50 mg/
day). Cancer types were categorized into three categories: gas-
tro-intestinal (Gl) cancers, potential hormone-dependent
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cancers (breast/prostate), and others. Age was a continuous
variable in the model and all other variables were categorized:
sex (female/male), cancer type (3 types). Statistical analysis
was performed in GraphPad Prism, vs 9.0.

Results
Participants

A total of 2,419 medical records were screened, including all
patients admitted to the unit between 2016 and 2018. Of
these, 121 patients had been treated with methylphenidate.
Two of these had been treated with methylphenidate due to
ADHD and one due to fatigue related to amyotrophic lateral
sclerosis (ALS). Six patients had only been treated for 1-2 days.
These 9 patients were all excluded. In the final analysis, the
study population comprised 112 patients with advanced can-
cer, 61 men and 51 women, who had been treated with meth-
ylphenidate and where fatigue was the main indication. No
patient with dementia or delirium had been treated with
methylphenidate. The demographic data describing the study
cohort are presented in Table 1.

After the first review, the concordance between the two
assessors regarding the effect on fatigue was 96%. Five cases
were discussed, and consensus was reached regarding effect
‘yes’ or 'no’ The ESAS assessment was only available for 69
patients and only 16 patients had ESAS scores recorded both
before and during treatment. We chose, therefore, to only
present the ESAS score at baseline to obtain some idea about
the assessed fatigue in the cohort.

Of the 112 patients, 54 had started their treatment < 4 weeks
before death and 58 had started > 4 weeks before death.

Table 1. Demographic data of the study cohort. Values show median and interquartile range for age and ESAS. Amount (n) and % are presented for the

other variables.

All (n=112) (%) Men (n=61) (%) Women (n=51) (%)

Age (years) 69 (62-76) 69 (62-77) 70 (62-75)
Starting treatment > 4 weeks bf death 58 (52) 30 (49) 28 (55)
Starting treatment < 4 weeks bf death 54 (48) 31(51) 23 (45)
ESAS fatigue at baseline* (score 0-10) 7 (4-8) 7 (4-7) 7 (4-8)
Types of cancer

Prostate 15(13) 15 (25) 0 (0)
Upper Gl 11(10) 6(10) 5(10)
Lower Gl 12(11) 7(12) 5(10)
Lung 13(12) 7(12) 6(12)
Breast 10(9) 0(0) 10 (20)
Hematological 8(7) 6(10) 2(4)
Gynecological 8(7) 0(0) 8(16)
Pancreas 17 (15) 10 (16) 7(14)
Head-Neck 4(4) 1(2) 3(6)
Brain 2(2) 2(3) 0(0)
Urological 3(2) 1(2) 2(4)
Melanoma 3(2) 2(3) 1(2)
Liver 2(2) 2(3) 0(0)
Other 4(4) 2(3) 2(4)

ESAS: Edmonton Symptom Assessment System; Gl: gastro-intestinal.
*ESAS was available for only 69 patients.
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Figure 1. Frequency of methylphenidate doses in the study cohort,n=112.

In this study, 5-15 mg is considered ‘low dose’ (red color) and 20-50 mg/day
‘high dose’ (blue color).

Doses and treatment length

The most common doses prescribed were 10 mg or 20 mg. The
vast majority of the patients had been treated with methylphe-
nidate as ‘instant release’ (92%). The dose was given either once
in the morning (most common) or as 10 mg in the morning and
10 mg at midday (no later than 2 pm). The highest dose used
was 50 mg. The doses in the study cohort are shown in Figure 1.
Sixty-one patients had been treated with doses of 5-15 mg,
defined as ‘low dose’ in the analysis, and 51 had been treated
with 20-50 mg/day, defined as ‘high dose’ The dose was gener-
ally increased up to the target dose during the first days of treat-
ment. However, in some cases the doses were adjusted
(increased or decreased) after several weeks or even months. In
those cases, the mean dose over the treatment period was used.
Among the patients starting the treatment <4 weeks before
death, the median dose was 10 mg and for those starting earlier
than 4 weeks before death, the median dose was 15 mg (p <
0.01).

The effect of methylphenidate was generally instant, within
hours of the dose being given. In some cases, it took a day or
two before an effect could be recognized.

The median treatment length was 16 days, ranging from 3
days to more than 1 year. The most common reasons for
termination of treatment were deterioration and death (59%).
The lack of effect or decreased effect was the reason in 19% and
AE was the reason in 13% of the cases.

Effect of treatment

In the whole study cohort, 51 of 112 patients (46%) had received
a positive effect from the treatment according to our assess-
ment. A positive effect was more common among patients
starting the treatment > 4 weeks before death (62%) compared
to those starting < 4 weeks before death (28%) (p < 0.001). The
proportion of patients in which the treatment had an effect was
similar between men and women and between different age
groups (data not shown). The proportion that had received an
effect was also similar between different types of cancers, except
for hematological malignancy where none of the 8 patients had

received an effect. Moreover, methylphenidate seemed to have
less effect when the fatigue was caused by infections or anemia
and better effect when depression or opioid-induced fatigue
was contributing to or causing the fatigue.

Patients taking doses of 5-15 mg/day were less likely to
receive an effect than those taking 20-50 mg/day; 36%
compared to 57% (p < 0.05).

Adverse events

Among the 112 patients, 23% experienced some AEs, assessed as
mild or moderate. The most common AEs were increased anxiety
and insomnia. The number of AEs was similar in the patients start-
ing the treatment <4 weeks before death and those starting ear-
lier than 4 weeks before death, 20% compared to 26% (p = 0.66).

The number of AEs was also similar between those taking a
high dose of 20-50 mg/day compared to those taking a low dose
of 5-15 mg/day; 28% compared to 18% (p = 0.26). The pattern of
AEs and effect in relation to dose are shown in Figure 2.

Univariable and multivariable regression model of effect

The odds ratio (OR) in patients starting the methylphenidate
treatment <4 weeks before death was significantly lower than
for those starting the treatment > 4 weeks before death; crude
OR 0.18 (95% CI 0.07-0.40) and adjusted OR 0.24 (95% Cl 0.10-
0.55) (Table 2). Patients taking a low dose (5-15 mg/day) were
less likely to receive an effect compared to those taking a high
dose in the univariable model (Table 2). However, after adjust-
ment for age, sex, cancer type and starting the treatment < 4
weeks before death, the differences between the group were no
longer significant. Sex, age and cancer type did not affect the OR
of effect (Table 2).

Discussion

In this study, we present real-world data on the use of methyl-
phenidate for treating fatigue in palliative cancer care with a
focus on the late palliative phase and dose response. According
to our results, 46% were assessed as receiving a positive effect
from the treatment and AEs were experienced by 23% and were
generally mild. The most common AEs were anxiety, palpita-
tions, and insomnia. The treatment was less likely to have an
effect in patients starting treatment <4 weeks before death
compared to those starting earlier in the disease trajectory.
Since previous studies have shown that CRF symptoms
often increase closer to death [5], the evaluation of treatment
options for CRF in late stage cancer is warranted. Our findings
show that patients starting treatment in the last weeks of life
were less likely to receive an effect from the treatment
compared to those starting the treatment earlier in their
disease trajectory. This was in contrast with our hypothesis,
but an important finding for future treatment guidelines
concerning methylphenidate. All functions in the body
deteriorate when death approaches [31, 32], so it could be
speculated that the drug-induced increase in dopamine might
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Figure 2. Effect and adverse eventsin 112 patients treated with low-dose and high-dose methylphenidate for cancer-related fatigue in palliative care.

not have the same effect on the brain and the central nervous
system at the end of life. This is strengthened by studies
showing that dopamine levels decline during aging [33],
although patients close to death have not been studied.
Moreover, the study shows that doses of 20 mg and above
were just as well-tolerated as lower doses. The higher doses were
more likely to have an effect according to the crude data but not
after adjustment for confounding factors. It should be noted that
the lack of significant results in the adjusted model might be due
to the sample size being too small. A larger study cohort,

preferably with prospectively collected data, is warranted to
further study the dose-response relationship.

Only three of the seven RCTs of methylphenidate have shown
a significant positive effect on fatigue [17-19]. The doses used in
these three trials were 10-30 mg/day [17-19]. However, the
RCTs were performed in heterogeneous cohorts having different
cancer types and at different stages of the cancer disease, thus
making it difficult to extrapolate to general palliative care.

The moderate effect of methylphenidate on CRF reported in
the RCTs is in line with the results presented in this study, as well

Table 2. Univariable and multivariable regression on the effect of methylphenidate for cancer-related fatigue in palliative care. Hormonal dependent
cancers comprise breast and prostate cancers. Age was a continuous variable while all other variables were categorized.

Variable n Univariable analysis Multivariable analysis
OR (95% ClI) OR (95% Cl)

Start treatment

> 4 weeks bf death 58 Ref. Ref.

< 4 weeks bf death 54 0.18 (0.07-0.40)*** 0.24 (0.10-0.55)***

Dose

Low-dose (5-15 mg/day) 61 Ref. Ref.

High-dose (20-50 mg/day) 51 2.34 (1.12-5.13)*** 1.92 (0.83-4.37)

Sex

Male 61 Ref. Ref.

Female 51 1.29 (0.63-2.20) 1.31(0.57-3.03)

Age

(range 29-95 year) 112 0.99 (0.96-1.02) 0.98 (0.95-1.01)

Cancer types

Other types 44 Ref. Ref.

Hormone dependent 25 1.14 (0.48-2.63) 1.03 (0.35-3.08)

Gl-cancers 43 0.84 (0.38-1.81) 1.03 (0.41-2.64)

Abbreviations: OR: odds ratio; Cl: confidence interval; Bf: before; Gl: gastro-intestinal, ***p < 0.001.
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as the pattern of AEs. In the RCTs, insomnia was the most
frequently reported AE [13-19], which is in line with our results
showing that insomnia was the second most common AE.

An interesting observation is the pronounced placebo effect
of psychostimulants for CRF in all the RCTs, showing similar
effects in both the placebo and treatment arms [13-16]. This is
further highlighted in a study by Hoenemeyer and co-workers,
which compared open-label placebo to ‘usual treatment’ for the
treatment of fatigue in cancer survivors [34]. Although the
patients knew that they were receiving a placebo, they still
experienced a significant effect from the treatment, indicating
the complex etiology of fatigue.

In  which patients receiving palliative care might
methylphenidate have the best effect? Based on our experiences,
we hypothesize that the patients suffering from an untreated /
undiagnosed ADHD might receive the best effect. They may also
tolerate higher doses [28, 35]. We know that methylphenidate
has a positive effect on QoL and symptom burden in ADHD [26,
36, 37]. Many adults suffer from undiagnosed and untreated
ADHD and when they are given methylphenidate in the
palliative care setting, but with CRF as the indication, they may
experience a positive effect that might not only be explained by
the treatment of CRF. Patients with secondary fatigue due to, for
example, anemia or malnutrition will probably experience no or
very limited effect from methylphenidate. The loss of appetite
and weight loss induced by methylphenidate, as well as other
psychostimulants, were not recorded in the medical records.
However, these are adverse effects that need to be considered
when prescribing psychostimulants to patients suffering from
advanced cancer.

Limitations

This study has several limitations that should be addressed. The
data are based on a review of medical records and are therefore
limited to the data noted in these records. The decision to con-
tinue or terminate the treatment, and to prescribe a high or low
dose, may differ between the various home care teams depend-
ing on which physician and home care team started and evalu-
ated the treatment. Moreover, it is likely that not all AEs have
been noted in the medical records, for example changes in
blood pressure or weight, since these are not always monitored
in patients with late stage cancer admitted to palliative care. In
addition, we do not know about the patients’ compliance to the
treatment. Nevertheless, since the prescribed medications are
evaluated every week, and the list of medications is updated
every week by the medical home care teams, medications that
are not taken by the patients or those that give distressing AEs
are usually terminated. The data regarding the effect of the
treatment are based on the retrospective assessment by physi-
cians reading the medical records. Although the concordance
between the two independent assessors was very good, it relies
solely on what is noted in the medical records. A prospective
design would give much more reliable results concerning both
effect and safety. Moreover, we excluded patients that were

treated for less than 3 days. The results are, therefore, only appli-
cable to patients treated with methylphenidate for 3 days or
more. The study is a single-center study where methylphenidate
was given in rather low doses. This is also an observational
cohort study, and no power calculation was made. Instead, the
study reflects the actual clinical outcome in a fixed cohort.
Nevertheless, the results from this study may constitute a basis
for a power calculation in a future RCT, and may help to optimize
the design of such a study. Finally, previous studies have sug-
gested that there are responders and non-responders to meth-
ylphenidate [16, 23]. ‘Non-responders’ probably terminated
their treatment early and were never prescribed a higher dose.
Thus, to be able to study the true optimal dose, a new RCT needs
to be conducted with doses using 20 mg or higher.

Despite all these limitations, we think that this study, based
on‘real-world data’from our clinic, might be of value to clinicians
in palliative care. In RCTs, patients are generally thoroughly
selected with strict inclusion and exclusion criteria, which is
necessary in order to study the true effect of a treatment.
However, due to selection bias in RCTs, the effect and pattern of
AEs may differ from the way a treatment evolves in clinical
practice. Since the present cohortincludes all patients regardless
of age, cancer type, or stage in their disease trajectory, that is,
reflecting the true clinical situation in a palliative unit, the results
are considered to be more generalizable. Since there are no
guidelines concerning how late in the disease trajectory
methylphenidate could be started, we think that this study may
add value, showing that the treatment is less effective when
started during the last weeks before death.

Conclusion

In conclusion, methylphenidate is generally effective and
well-tolerated for the treatment of CRF in patients with advanced
cancer in a palliative phase. Patients with a short life expectancy
of <4 weeks seem to receive less benefit from the treatment
regardless of age, cancer type and dose. Doses of 20 mg and
above are just as well tolerated as lower doses and should be
considered to increase effectiveness. However, more research is
required, preferably using prospectively collected data, before
firm conclusions can be drawn.
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