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A B S T R A C T

Purpose
Cancer-related-fatigue (CRF) is common in advanced cancer. The primary objective of the study
was to compare the effects of methylphenidate (MP) with those of placebo (PL) on CRF as
measured using the Functional Assessment of Chronic Illness Therapy–Fatigue (FACIT-F) fatigue
subscale. The effect of a combined intervention including MP plus a nursing telephone interven-
tion (NTI) was also assessed.

Patients and Methods
Patients with advanced cancer with a fatigue score of � 4 out of 10 on the Edmonton Symptom
Assessment Scale (ESAS) were randomly assigned to one of the following four groups: MP�NTI,
PL�NTI, MP � control telephone intervention (CTI), and PL�CTI. Methylphenidate dose was 5 mg
every 2 hours as needed up to 20 mg per day. The primary end point was the median difference
in FACIT-F fatigue at day 15. Secondary outcomes included anxiety, depression, and sleep.

Results
One hundred forty-one patients were evaluable. Median FACIT-F fatigue scores improved from
baseline to day 15 in all groups: MP�NTI (median score, 4.5; P � .005), PL�NTI (median score,
8.0; P � .001), MP�CTI (median score, 7.0; P � .004), and PL�CTI (median score, 5.0; P � .03).
However, there were no significant differences in the median improvement in FACIT-F fatigue
between the MP and PL groups (5.5 v 6.0, respectively; P � .69) and among all four groups
(P � .16). Fatigue (P � .001), nausea (P � .01), depression (P � .02), anxiety (P � .01), drowsiness
(P � .001), appetite (P � .009), sleep (P � .001), and feeling of well-being (P � .001), as measured
by the ESAS, significantly improved in patients who received NTI. Grade � 3 adverse events did
not differ between MP and PL (40 of 93 patients v 29 of 97 patients, respectively; P � .06).

Conclusion
MP and NTI alone or combined were not superior to placebo in improving CRF.

J Clin Oncol 31:2421-2427. © 2013 by American Society of Clinical Oncology

INTRODUCTION

Cancer-related fatigue (CRF) is the most com-
mon symptom in advanced cancer.1,2 Methyl-
phenidate (MP) is the most often studied
pharmacologic agent for treating CRF.3-13 Previ-
ous studies conducted by our team and others
have yielded mixed results.4,5,9 A recent system-
atic review of five studies of psychostimulants
(n � 426 patients; four studies using MP9-12 and
one study using dexamphetamine13) revealed a
standardized mean difference of �0.28 in CRF
between the psychostimulant and placebo (PL)
groups in most of the studies despite the absence
of a significant benefit.5 Hence, further studies are

needed to determine the effect of MP on CRF in
patients with advanced cancer.

A prior study by our team suggested that pa-
tients receiving MP or PL responded favorably to a
nursing telephone intervention (NTI) in addition to
MP treatment.9 Recent reports suggest that tele-
phone counseling by a nurse can improve fatigue,
depression, and quality of life.14-20 In a 6-week tele-
phone intervention study of 48 patients with breast
cancer, Badger et al21 found improvement in fatigue
and depression. In 109 patients with early cancer,
Yates et al22 found that a telephone intervention
resulted in improved ability to cope with fatigue
over a period of 1 to 2 weeks. Given et al23 found that
nursing intervention improved pain, fatigue, and
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physical and social functioning significantly better than conventional
care alone.

The rationale for the current study was based on our preliminary
data supporting the use of MP and an NTI for CRF in patients with
advanced cancer.8,9 The primary objective of this study was to deter-
mine whether MP taken as needed for CRF is superior to PL as
measured by the Functional Assessment of Chronic Illness Therapy–
Fatigue (FACIT-F) fatigue subscale.24 The secondary objective was to
investigate the effects of combined interventions including MP plus an
NTI for CRF.

We hypothesized that CRF would improve in patients receiving
MP compared with patients receiving PL and that patients receiving
an NTI would experience lower symptom intensity and higher quality
of life than those participating in a control telephone intervention
(CTI; nontherapeutic call from a nonprofessional).

PATIENTS AND METHODS

The Institutional Review Board of The University of Texas MD Anderson
Cancer Center and the Committee for the University of Texas Health Science
Center at Houston approved this protocol, and all participants provided writ-
ten informed consent.

Patients

Patients were recruited from outpatient palliative care and oncology
clinics at MD Anderson Cancer Center or from outpatient clinics at Lyndon B.
Johnson General Hospital in Houston, Texas. Inclusion criteria included a
diagnosis of advanced cancer; a fatigue score of � 4 on the Edmonton Symp-
tom Assessment Scale25 (ESAS; a 0 to 10 scale); a normal score (� 24 of 30) on
the Mini-Mental State Examination; hemoglobin level of � 8 g/dL within 2
weeks of enrollment; no history of tachycardia, arrhythmia, uncontrolled
hypertension, glaucoma, severe anxiety disorders, major depression, or sub-
stance abuse; and no current treatment with monoamine oxidase inhibitors,
tricyclic antidepressants, clonidine, warfarin, or erythropoietin. Pregnant and
lactating women were excluded from the study.

Intervention

Patients enrolled onto the study were randomly assigned to receive one
of the following four treatments: one 5-mg MP capsule administered orally
every 2 hours as needed up to 20 mg per day for 14 days and NTI phone calls
four to six times over the 2 weeks; one PL capsule administered orally every 2
hours as needed up to four capsules per day for 14 days and NTI phone calls
four to six times over the 2 weeks; one 5-mg MP capsule administered orally
every 2 hours as needed up to 20 mg per day for 14 days and CTI phone calls
four to six times over the 2 weeks; or one PL capsule administered orally every
2 hours as needed up to four capsules per day for 14 days and CTI phone calls
four to six times over the 2 weeks.

MP and PL

All patients received a 14-day supply of MP or PL. Aside from those in the
Department of Investigational Pharmacy Services, all of the members of the
research team were blinded to treatment assignment.

NTI and CTI

All patients randomly assigned to the NTI were contacted by phone by a
research nurse with training in palliative care for a total of four to six sessions
during the study period. Patients who were randomly assigned to the CTI were
telephoned by a person who was not a nurse or other professional four to six
times during the study period, and the CTI was controlled for time. The NTI
phone calls were standardized to ensure consistency in their content and
duration. Briefly, the NTI call started with a 1-minute introduction and a
statement of the purpose of the phone call. The introduction was followed by
three components. One component was symptom assessment using the MD
Anderson Symptom Inventory (MDASI).26 The research nurse addressed the
symptoms in the order of their severity as recorded on the MDASI. A second

component was a review of the types and dosages of medications and adverse
effects. The third component was psychosocial support and patient education.
Nurse counseling was conducted according to the Methylphenidate and Nurs-
ing Intervention for Cancer-Related Fatigue Study Manual. The manual in-
cludes Research Nurse Training Curriculum, Weekly Research Nurse
Refresher Curriculum, Information on Methylphenidate, Nursing Telephone
Intervention Information, and Symptom Assessment and Management. Dur-
ing each call, the research nurse asked open-ended questions regarding general
well-being of the patient and family. The research nurse listened empatheti-
cally, answered the patient’s questions, provided supportive statements, and
then ended the telephone call.

The nontherapeutic calls were conducted by a nonprofessional. She
assessed the symptoms using the MDASI and asked about medications. No
psychosocial support or education was provided. If patients raised concerns,
they were directed to discuss them with their physician. The research nurses
conducting the NTI underwent a training program conducted by the principal
investigator of the study, a research manager, and a nurse specialist. All calls
were transcribed and reviewed by a nurse researcher, who periodically dis-
cussed the calls with the nurses and nonprofessionals conducting the calls to
ensure intervention fidelity was maintained.

Outcome Measures

Patient demographic data were recorded at the time of random assign-
ment. Patients completed the following assessments at baseline, day 8, and day
15: the FACIT-F fatigue subscale, the ESAS, the Hospital Anxiety Depression
Scale (HADS), and the Pittsburg Sleep Quality Index (PSQI).

FACIT-F. The FACIT-F consists of 27 questions about the patient’s
general quality of life categorized into four domains (physical, social, emo-
tional, and functional) and a 13-item fatigue subscale.24 Patients rate the
intensity of their fatigue and its related symptoms on a scale of 0 to 4 (0 � not
at all, 4 � very much). The FACIT-F fatigue subscale is the primary outcome
measure because it has been widely used in CRF treatment trials.5,6,17,27 This
scale has been shown to have strong internal consistency (� � .93 to .95), a
sensitivity of 0.92, and a specificity of 0.69.28

ESAS. The ESAS was used to assess the following nine symptoms
commonly experienced by cancer patients: pain, fatigue, nausea, depres-
sion, anxiety, drowsiness, dyspnea, anorexia, and well-being.25 The ESAS is
both valid and reliable for assessing the intensity of symptoms of patients
with cancer.29,30

HADS. Depression and anxiety were assessed using the HADS, a 14-
item questionnaire that has been validated in a number of clinical situations
and is widely used to assess medically ill patients.31

PSQI. Sleep disorders were evaluated using the PSQI, an effective in-
strument for determining the quality and patterns of sleep. Numerous studies
using the PSQI have confirmed its high level of validity and reliability.32

Statistical Analysis

Our primary objective was to determine whether the improvement in
CRF from baseline to day 15 was greater in patients who received MP than in
patients who received PL as measured using the FACIT-F fatigue subscale. The
primary end point was the difference in the FACIT-F fatigue subscale scores
from baseline to day 15. Because the data were non-normally distributed we
compared the median differences between main effects of treatment and NTI
from baseline to day 15 and from baseline to day 8 using Wilcoxon two-sample
tests. We also compared the median differences in the FACIT-F fatigue sub-
scale scores from baseline to day 15 (and from baseline to day 8) among the
four groups (MP�NTI, MP�CTI, PL�NTI, and PL�CTI) using Kruskal-
Wallis tests. In addition, we analyzed differences over time within subgroups
for the FACIT-F fatigue subscale and ESAS fatigue and within NTI groups for
all ESAS symptoms. At baseline, we compared subgroups using Kruskal-
Wallis tests.

A sample size of 212 was chosen for this study to have adequate power to
be able to detect significant differences in change scores as large as or larger
than 33% from baseline to day 15 between MP and PL (primary outcome).
The proposed sample size was also be able to detect significant differences in
change scores � 33% from baseline to day 15 between NTI and CTI and
� 50% from baseline to day 15 between any of the four arms of the study. The
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sample size was calculated based on a previous pilot study8 that showed that
the baseline mean value was 17.5 (standard deviation, 11.3) and had improved
to 34.7 (standard deviation, 10.0) at day 7.

The median differences in the changes in HADS and PSQI scores from
baseline to day 15 were analyzed using the Wilcoxon two-sample test to
compare the MP and PL groups and the Kruskal-Wallis test to compare all four
treatment groups. The signed ranked test was used to analyze the improve-
ment in HADS scores at day 15 in patients treated with either MP or NTI.

We compared the numbers of patients experiencing grade � 3 adverse
events using the �2 test. Last, we documented the types of adverse events in the
MP and PL groups.

All results reported in this study are based on two-sided tests. P � .05 was
considered statistically significant. Analyses were performed using SAS soft-
ware (version 9.2, windows 5.1; SAS Institute, Cary, NC).

RESULTS

One hundred forty-one of 190 patients who enrolled were evaluable
(Fig 1). Patient demographics, diagnosis, and baseline scores are listed
in Table 1. The median patient age was 58 years, 67% of patients
(n � 128) were women, 72% of patients (n � 136) were white, and GI
cancers (22%, n � 41) were the most common. Baseline patient
characteristics, ESAS fatigue (P � .47), FACIT-F (P � .87), HADS
anxiety (P � .67), HADS depression (P � .47), and PSQI scores
(P � .78) did not differ among the four groups.

The median FACIT-F fatigue subscale and ESAS fatigue scores
significantly improved between baseline and day 15 in all four groups
(Table 2). The difference in the median improvement in FACIT-F
fatigue subscale and ESAS fatigue scores from baseline to day 15
between the MP and PL groups was not statistically significant. Like-
wise, the differences in the median improvement in the FACIT-F
fatigue subscale and ESAS fatigue scores between the NTI and CTI
groups and among the MP�NTI, MP�CTI, PL�NTI, and PL�CTI
groups were not statistically significant (Table 3).

Table 4 lists the change in ESAS symptoms at day 8 and day 15 by
telephone intervention. Fatigue (P � .001), nausea (P � .01), depres-
sion (P � .02), anxiety (P � .01), drowsiness (P � .001), appetite
(P � .009), sleep (P � .001), and feeling of well-being (P � .001) as
measured by the ESAS significantly improved in patients who
received NTI. In the CTI group, however, only ESAS fatigue
(P � .001), depression (P � .03), and shortness of breath (P � .05)
improved significantly.

In the MP versus PL groups, the differences in the changes in
HADS anxiety (median, 0.5 [interquartile range {IQR}, �3 to 1] v �1
[IQR, �3 to 1], respectively; P � .32), HADS depression (median, 0
[IQR, �1 to 2] v �1 [IQR, �2.5 to 1], respectively; P � .08), and PSQI
scores (median, 0 [IQR, �3 to 1] v �2 [IQR, �3 to 1], respectively;
P � .31) at day 15 were not statistically significant. Similarly, the

Eligible patients
(N = 333)

Random allocation
(n = 190)

Dropout (n = 13)
  Withdrew (n = 6)
  Too ill to complete  (n = 4)
    questionaires
  Hospitalized (n = 3)

Dropout (n = 11)
  Withdrew (n = 4)
  Hospitalized (n = 1)
  Too sick (n = 1)
  Adverse events (n = 1)
  Physician (n = 1)
  Lost to follow-up (n = 3)

Dropout (n = 16)
  Withdrew (n = 9)
  Too ill to complete (n = 3)
    questionaires
  Adverse effects (n = 1)
  Hospitalized (n = 2)

)1 = n( deiD  

Dropout (n = 7)
  Withdrew (n = 1)
  Unable/unavailable to (n = 3)
    complete questionaires
  Illness (n = 2)
  Hospitalized (n = 1)

)341 = n( desufeR
  Did not want medication (n = 36)
  Did not want to participate as a result  (n = 25)
    of illness or treatment
  Did not want to participate in research (n = 8)
  No time/transportation (n = 11)
  Non-English speaking (n = 3)

)06 = n( rehto/nosaer oN  

Placebo + Non-NTI
(n = 35)

Placebo + NTI
(n = 38)

Methylphenidate + Non-NTI
(n = 31)

Methylphenidate + NTI (n = 37)
Excluded from analysis (n = 1)

Placebo + Non-NTI
(n = 48)

Placebo + NTI
(n = 50)

Methylphenidate + Non-NTI
(n = 47)

Methylphenidate + NTI
(n = 45)

Completed Primary Outcome (2 weeks)

Fig 1. CONSORT diagram. NTI, nursing telephone intervention.
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differences in the changes in HADS anxiety and HADS depression
scores at day 15 among the four subgroups (MP�NTI v MP�CTI v
PL�NTI v PL�CTI) were not statistically significant (median, 0
[IQR, �2 to 2] v �1 [IQR, �4 to 0] v �1 [IQR, �3 to 0] v �1 [IQR,
�3 to 1.5], respectively; P � .12; and median, 0 [IQR, �1 to 1] v 0
[IQR, �1 to 2] v �1 [IQR, �2 to 1] v �1 [IQR, �3 to 2], respectively;
P � .29).

The signed ranked test was used to analyze the improvement in
HADS anxiety and HADS depression scores at day 15 in patients
treated with either MP or NTI. This analysis revealed no significant
improvement in HADS anxiety (P � .058) or HADS depression
(P� .6) scores at day 15 in patients treated with MP. In the NTI group,
there was significant improvement in HADS anxiety (P � .02) but not
in HADS depression (P � .1). There was no significant difference in

Table 1. Patient Demographics and Clinical Characteristics

Demographic or Clinical Characteristic

Methylphenidate Placebo

Total (N � 190) P �NTI (n � 45) CTI (n � 47) NTI (n � 50) CTI (n � 48)

Age, years .67
Median 58.0 56.0 59.0 58.0 57.5
Range 29-83 32-83 32-84 52-83 25-84

Sex, No. .86
Male 16 13 17 16 62
Female 29 34 33 32 128

Race, No. .89
White non-Hispanic 34 34 36 32 136
Hispanic 8 6 10 9 33
Black non-Hispanic 3 5 4 7 19
Asian/other 2 2

Diagnosis, No. .13
GI 9 7 15 10 41
Lung 9 7 9 14 39
Breast 7 8 12 5 32
Genitourinary 9 8 12 5 32
Melanoma 5 9 6 5 25
Hematologic 0 2 3 4 9
Other 6 6 1 4 17

Baseline FACIT-F fatigue subscale score .87
Median 21.50 20.00 20.00 21.50 20.00
IQR 15.00-27.00 15.00-29.00 12.00-25.00 13.25-27.75 14.0-27.00

Baseline ESAS fatigue score .56
Median 7.00 6.00 6.00 6.00 6.00
IQR 5.00-8.00 5.00-7.25 5.00-7.25 5.00-7.00 5.00-8.00

Baseline HADS depression score .47
Median 8.00 6.00 6.00 7.00 7.00
IQR 4.50-10.00 4.00-10.00 4.00-9.00 4.00-10.00 4.00-10.00

Baseline HADS anxiety score .67
Median 6.00 7.00 6.00 7.00 7.00
IQR 3.00-9.00 5.00-9.00 2.75-10.25 4.00-10.00 4.00-9.00

Baseline ESAS physical distress score .90
Median 21.00 20.50 21.00 20.00 20.00
IQR 15.00-29.00 13.25-27.00 16.00-26.00 15.25-27.00 15.00-27.00

Baseline ESAS psychological distress
score

.44

Median 3.00 4.50 3.50 2.50 4.00
IQR 0-8.00 1.75-8.000 0-9.25 0-6.00 0-8.00

Baseline ESAS symptom distress score .50
Median 25.00 25.50 25.50 23.00 25.00
IQR 20.50-34.50 16.00-32.25 17.00-32.25 15.25-30.75 17.00-32.00

Baseline FACIT-F score .79
Median 88.00 87.50 94.00 92.00 91.00
IQR 73.00-

100.00
75.75-
108.25

76.50-
105.00

77.00-
107.75

75.75-105.00

Baseline PSQI score .78
Median 10.00 9.00 9.00 10.00 10.00
IQR 6.50-14.00 6.00-12.00 5.00-13.00 6.00-13.00 6.00-13.00

Abbreviations: CTI, control telephone intervention; ESAS, Edmonton Symptom Assessment Scale; FACIT-F, Functional Assessment of Cancer Therapy–Fatigue;
HADS, Hospital Anxiety Depression Scale; IQR, interquartile range; NTI, nursing telephone intervention; PSQI, Pittsburg Sleep Quality Index.

�Kruskal-Wallis test was used to compare subgroups (methylphenidate � NTI, methylphenidate � CTI, placebo � NTI, and placebo � CTI).
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the median number of phone calls between the MP group and the PL
group (median, four calls [IQR, three to five calls] and four calls [IQR,
four to five calls], respectively; P � .71). Also, there was no significant
difference in the median number of capsules actually taken daily
between the MP group and the PL group (median, 18 capsules [IQR,
11 to 33 capsules] and 20 capsules [IQR, 12 to 33 capsules], respec-
tively; P � .71).

In addition, there was no significant differences in the median
number of phone calls between the MP�NTI (five calls; IQR, four to
six calls), MP�CTI (four calls; IQR, three to five calls), PL�NTI (five
calls; IQR, four to six calls), and PL�CTI (four calls; IQR, four to five
calls) groups (P � .14) and median number of capsules taken over the
14-day study period between the MP�NTI (18 capsules; IQR, 11 to 30
capsules), MP�CTI (18 capsules; IQR, 10 to 36 capsules), PL�NTI
(21 capsules; IQR, 12 to 33 capsules), and PL�CTI (19 capsules; IQR,
13 to 34 capsules) groups (P � .80).

The difference in the number of grade � 3 adverse events be-
tween the MP and PL groups was not statistically significant (40 of 93
patients v 29 of 97 patients, respectively; P � .06). Table 5 lists various
types of grade � 3 adverse events related to MP and PL.

DISCUSSION

In this study, MP alone, NTI alone, or combination of MP and NTI
did not prove to be significantly better than PL for CRF. These results
confirm the findings of our previous PL-controlled study and other
studies that have found no significant benefit of MP over PL for CRF in
patients with advanced cancer.9,33,34Our results also showed that there
was no significant difference in efficacy between NTI and CTI for CRF.
However, several cancer-related symptoms were significantly im-
proved in the NTI group (Table 4).

MP is a piperidine derivative that is structurally related to am-
phetamines. Previous studies by our group revealed that MP can
improve opioid-induced sedation and cognitive dysfunction.34,35 In
patients with opioid sedation, MP was also found to improve fatigue as
a secondary outcome.35

These results led to pilot and PL-controlled randomized con-
trolled studies.7,8 An open study by our team using as-needed MP
showed significant improvement in CRF with a dose of 5 mg every
2 hours as needed, with a maximum of four doses a day. In a
subsequent randomized controlled study with the same dose

Table 2. FACIT-F and ESAS Fatigue Scores at Baseline, Day 8. and Day 15 in the Four Subgroups

Treatment

FACIT-F Fatigue Subscale Scores ESAS Fatigue Scores

Baseline Day 8 Day 15

P �

Baseline Day 8 Day 15

P �Median IQR Median IQR Median IQR Median IQR Median IQR Median IQR

MP�NTI 21.5 15.0-27.0 28.0 21.0-35.0 25.0 21.0-35.5 .005 7.0 5.0-8.0 5.0 3.0-5.75 4.0 2.0-6.0 � .001
MP�CTI 20.0 15.0-29.0 26.5 21.2-37.75 27.0 19.0-33.0 .004 6.0 5.0-8.0 5.0 4.0-7.0 5.0 4.0-7.0 .003
PL�NTI 20.0 12.0-25.0 32.0 24.0-38.0 28.5 22.5-33.2 � .001 6.0 5.0-7.25 4.0 3.0-6.0 4.0 1.5-6.0 � .001
PL�CTI 21.5 13.25-27.75 31.0 17.0-36.5 28.0 13.0-36.0 .03 6.0 5.0-7.0 5.0 3.0-7.5 4.0 2.0-7.0 .001

Abbreviations: CTI, control telephone intervention; ESAS, Edmonton Symptom Assessment Scale; FACIT-F, Functional Assessment of Chronic Illness
Therapy–Fatigue; IQR, interquartile range; MP, methylphenidate; NTI, nursing telephone intervention; PL, placebo.

�Kruskal-Wallis test was used to analyze the differences in the FACIT-F and ESAS fatigue scores over time.

Table 3. Change in the Fatigue Scores at Day 8 and Day 15 by Treatment/Intervention

Treatment/
Intervention

Change in FACIT-F (Fatigue Subscale) Scores Change in ESAS Fatigue Scores

Day 8-Baseline Day 15-Baseline Day 8-Baseline Day 15-Baseline

No. of
Patients Median IQR P

No. of
Patients Median IQR P�

No. of
Patients Median IQR P

No. of
Patients Median IQR P �

Treatment .87 .69 .98 .86
MP 71 6.00 0 to 16.00 68 5.50 �1.00 to 11.00 71 �2.00 �3.00 to 0 66 �2.00 �4.00 to 0
Placebo 76 7.00 0.50 to 12.00 73 6.00 2.00 to 11.00 76 �2.00 �3.00 to 0 71 �2.00 �5.00 to 0

Intervention .22 .27 � .01 .14
NTI 78 6.50 1.00 to 15.58 75 6.00 0 to 14.00 79 �2.00 �4.00 to �1.00 74 �2.50 �5.00 to 0
CTI 69 6.00 �1.00 to 12.00 66 5.50 1.00 to 10.00 68 �1.00 �2.50 to 1.00 63 �2.00 �4.00 to 0

All groups .19 .16 .02 .45
MP�NTI 39 4.00 0 to 16.00 37 4.00 �2.00 to 11.0 40 �2.00 �3.00 to �1.00 37 �3.00 �4.00 to �1.00
MP�CTI 32 6.50 0.50 to 16.00 31 7.00 2.00 to 11.00 31 �1.00 �2.00 to 0 29 �1.00 �3.00 to 0
PL�NTI 39 10.00 4.00 to 15.00 38 8.50 3.00 to 17.00 39 �2.00 �4.00 to �1.00 37 �2.00 �5.00 to 0
PL�CTI 37 6.00 �3.00 to 10.00 35 5.00 0 to 6.00 37 �1.00 �3.00 to 1.00 34 �2.00 �4.00 to 0

Abbreviations: CTI, control telephone intervention; ESAS, Edmonton Symptom Assessment Scale; FACIT-F, Functional Assessment of Chronic Illness
Therapy–Fatigue; IQR, interquartile range; MP, methylphenidate; NTI, nursing telephone intervention; PL, placebo.

�Wilcoxon two-sample test and Kruskal-Wallis test.
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regimen comparing MP with PL, MP significantly improved CRF,
but it was not better than PL. The authors hypothesized that this
lack of significant difference was a result of the nurse telephone
counseling that both groups received. Other longer duration
studies were conducted in survivors of cancer in whom the mech-
anism of CRF is different compared with patients with ad-
vanced cancer.11,12

Patients and families welcome NTI as a way to maintain
contact with nurses and other health care professionals.14-16 NTIs
were perceived by patients with ovarian cancer as helpful for symp-
tom management, assessment of adverse effects, and promotion of
self-care.36 Poncia et al37 found that follow-up calls in elderly
patients after discharge resulted in a significant number of inter-
ventions in the form of advice or action to ensure patients’ well-
being. The preliminary studies of MP and donepezil by our team
found major improvements in fatigue in both the treatment and PL
arms.8,9,27 One common denominator was the nursing phone calls.
Patients frequently expressed satisfaction with participation in
phone calls. These results led to us hypothesize that NTI could
provide a benefit in the management of CRF and other cancer-

related symptoms. However, in the present study, we found no
differences in the patients receiving NTI and CTI. Nonetheless, the
NTI group showed significant improvement in multiple cancer-
related symptoms at day 15 (Table 4). Further research on the role
of NTI on CRF and related symptoms in patients with advanced
cancer is needed.

This study also suggests that participation in the clinical trial
resulted in clinically relevant improvement in CRF in all four groups
over a considerable period of time in this considerably ill patient
population (Table 2). More research is necessary to better characterize
the subjective benefits that derive from participation of clinical trials
of CRF.

Our findings support the use of PLs and attention control for
CRF intervention trials. The expectation of improvement in fatigue as
a result of participation in a clinical trial may have been an important
factor that contributed to the improvement of symptoms in all four
arms. This finding may have resulted from PL/nocebo effects.38 More
research is necessary to determine the role of the expectation of im-
provement as a result of clinical trial participation on reduction
of symptoms.

In this study, adverse events were similar between the MP and PL
arms. These results are consistent with our previous findings9 and
contradict the findings of a recent study of 148 patients with cancer
who received 54 mg per day of long-acting MP orally for 4 weeks.33

That study showed significantly higher levels of nervousness and ap-
petite loss in the MP group than the PL group. The low frequency of
adverse effects of short-acting MP may be a result of the dose-duration
effect of MP used in the present study.

This study has several limitations. There is a possibility that the
study was underpowered for the reported outcomes because of lower
than planned accrual (190 patients, instead of the planned 215). Ad-
ditional limitations include the fact that there was no statistical control
for multiple comparisons, so some of the significant findings might be
a result of type I error.

We conclude that MP alone, NTI alone, or MP and NTI
combined was not superior to PL for improving CRF. Several
cancer-related symptoms were significantly improved in the NTI
group. Further research on NTI in the advanced cancer setting
is needed.

Table 4. Change in Symptoms at Day 8 and Day 15 by Telephone Intervention

ESAS Symptom

CTI Group NTI Group

Baseline Day 8 Day 15

P �

Baseline Day 8 Day 15

P �Median IQR Median IQR Median IQR Median IQR Median IQR Median IQR

Pain 3.0 0-6.0 3.0 0-6.5 2.0 0-4.0 .30 3.0 1.0-5.0 2.0 0-5.0 3.0 1.0-5.0 .90
Fatigue 6.0 5.0-8.0 5.0 4.0-7.0 4.5 3.0-6.0 .001 6.0 5.0-8.0 4.0 3.0-6.0 4.0 2.0-6.0 � .001
Nausea 0 0-3.0 0 0-2.0 0 0-1.5 .17 1.0 0-3.0 0 0-1.0 0 0-2.0 .01
Depression 1.0 0-3.25 0 0-2.0 0 0-2.0 .03 1.0 0-4.0 0 0-3.0 0 0-2.0 .02
Anxiety 2.0 0-4.0 0 0-3.0 0 0-3.0 .059 2.0 0-5.0 0 0-3.0 0 0-3.0 .01
Drowsiness 4.0 0-7.0 3.0 0-5.0 1.0 0-5.0 .21 4.0 2.0-7.0 3.0 0-4.0 2.0 0-3.0 � .001
Shortness of breath 1.0 0-4.0 0 0-3.0 0 0-3.0 .050 1.0 0-4.0 0 0-3.0 0 0-3.0 .06
Appetite 4.0 1.0-5.0 3.0 0-5.75 2.0 0-6.0 .07 3.0 1.0-5.0 2.0 0-4.0 2.0 0-5.0 .009
Sleep 4.0 2.0-6.5 2.0 0-5.0 3.0 1.0-5.0 .10 3.0 2.0-6.0 2.0 0-4.0 2.0 0-4.0 � .001
Feeling of well-being 4.0 2.0-5.0 3.0 2.0-5.0 3.0 2.0-5.0 .35 4.0 3.0-5.0 2.0 0-5.0 3.0 1.0-5.0 � .001

Abbreviations: CTI, control telephone intervention; ESAS, Edmonton Symptom Assessment Scale; IQR, interquartile range; NTI, nursing telephone intervention.
�Kruskal-Wallis test was used to analyze the differences in the ESAS item scores over time.

Table 5. Summary of Types of Adverse Events (grade � 3) Experienced by
Patients in the Methylphenidate and Placebo Groups

Event
No. of
Events

Methylphenidate
(n � 11)

Placebo
(n � 12)

Pain 6 3 3
Insomnia 6 2 4
Mood alteration (depression or anxiety) 3 2 1
Nausea 1 0 1
Hypertension 1 1 0
Anorexia 1 1 0
Syncope 1 0 1
Flu-like symptom 2 1 1
Tachycardia 1 0 1
Slurred speech 1 1 0

NOTE. Only grade � 3 adverse events related to the study treatment were
summarized. No significant differences were found in the incidence of
grade � 3 toxicities between patients who received methylphenidate and
those who received placebo (P � .06).
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