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ABSTRACT

Objective. Advanced cancer patients frequently experience
debilitating symptoms that occur in clusters, but few phar-
macological studies have targeted symptom clusters. Our
objective was to examine the effects of dexamethasone on
symptom clusters in patients with advanced cancer.
Methods.We reviewed the data from a previous randomized
clinical trial to determine the effects of dexamethasone on
cancersymptoms. Symptomclusterswere identifiedaccording
to baseline symptoms by using principal component analysis.
Correlations and change in the severity of symptom clusters
were analyzed after study treatment.
Results. A total of 114 participants were included in this study.
Three clusters were identified: fatigue/anorexia-cachexia/
depression (FAD), sleep/anxiety/drowsiness (SAD), and

pain/dyspnea (PD). Changes in severity of FAD and PD
significantly correlated over time (at baseline, day 8, and
day 15). The FAD cluster was associated with significant
improvement in severity at day 8 and day 15, whereas no
significant change was observed with the SAD cluster or PD
cluster after dexamethasone treatment.
Conclusion.The results of this preliminary study suggest
significant correlation over time and improvement in the FAD
cluster at day 8 and day 15 after treatment with dexametha-
sone. These findings suggest that fatigue, anorexia-cachexia,
and depression may share a common pathophysiologic basis.
Further studies are needed to investigate this cluster and
target anti-inflammatory therapies. The Oncologist 2016;
21:384–390

Implications for Practice: Results of this preliminary study suggest that fatigue-anorexia/cachexia/depression cluster scores
significantly improved in thedexamethasonetreatmentgroupascomparedwithplacebo.These findings indicatethat symptoms in
the fatigue/anorexia-cachexia/depression cluster might share a common causative mechanism. Further studies are needed to
validate these findings.

INTRODUCTION

Patientswith advanced cancer frequently have severephysical
and psychological symptoms [1, 2]. These symptoms usually
present in clusters rather than in isolation [3, 4]. Dodd et al.
defineda symptomcluster as threeormore symptoms that co-
occur, whether they share an etiology [3].

Pain, fatigue, sleep disturbance, drowsiness, dyspnea,
anorexia/cachexia, and depression are the most common
and debilitating symptoms in patients with advanced
cancer and are associated with overall survival time [1, 5,
6].When uncontrolled negatively, these symptoms affect a
patient’s physical, psychosocial, and functional well-being
[1, 7]. These symptoms usually co-occur and constitute
clinically relevant clusters in patients with advanced cancer
[8–10]. Unfortunately, these symptoms, as well as clusters,

are often inadequately treated in cases of advanced cancer
[11–14].

Few pharmacological studies have targeted symptom
clusters in advanced cancer [15] because of limited under-
standing of the symptoms’ causative mechanisms. However,
for the symptoms mentioned in the preceding paragraph,
evolving evidence points to the central role of proinflamma-
tory cytokines in their causation and worsening [16–24]. Yet
several studies suggest only a modest association of proin-
flammatory cytokines with cancer-related pain, fatigue,
anorexia, and depression [21, 25–31]. These cytokines are
presumed to be secreted by the tumor and host in response to
thediseaseand its treatments, including radiation therapy and
chemotherapy. These cytokines have been implicated in the
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pathophysiology of these symptoms by acting at multiple
levels, including brain-hypothalamic-pituitary-adrenal axis
alteration, sleep disturbance, and psychological factors,
musclemass, strength, immunity (cellular and humoral), and
metabolic status [20, 21].

Prior studies by our team [32, 33] and others [12, 34–36]
support the role of steroids’ potent anti-inflammatory effects
to alleviate cancer-related symptoms. However, these studies
have not assessed the effect of steroids on symptom clusters
using validated outcome measures. Therefore, in this second-
ary analysis of data from a previously reported study [37], we
examined the effects of a pharmacological treatment (dexa-
methasone) on symptom clusters in patients with advanced
cancer.

METHODS

The study design and patient recruitment method have been
described previously [37]. Briefly, we accessed the original data
from a previously conducted placebo-controlled, double-blind,
randomized clinical trial to determine the effects of dexameth-
asone and placebo on symptom burden (NCT00489307).

Analysis of Intervention on Symptom Cluster

Participants
As previously described, patients were recruited from the
outpatient clinics for palliative care, pain management, and
oncology at the MD Anderson Cancer Center, Houston, TX;
from the population of outpatients at Lyndon B. Johnson
General Hospital, Houston, TX; or from the Four Seasons
Hospice, FlatRock,NC. Inclusioncriteria includedadiagnosisof
advanced cancer and the presence of at least three symptoms
during theprevious24hours (pain, fatigue, chronicnauseaand
anorexia/cachexia, sleep problems, depression, or poor
appetite) with an average intensity of $4 on the Edmonton
Symptom Assessment Scale (ESAS; a 0–10 scale). Other
important inclusion criteria were as follows: normal cognition,
no current infections, hemoglobin level$9 g/L within 1 week
of enrollment, life expectancy of at least 4weeks, no history of
acquired immunodeficiency syndrome, absolute neutrophil
count $750 cells/mm3 within 1 week of enrollment in the
study, and no diabetes or surgery in the last 2 weeks of
enrollment in the study.

Intervention
Eligible patients who agreed to participate were randomly
assigned to receive 4 mg of dexamethasone or placebo
orally, twice a day, for 14 days. We reviewed the patients’
demographic information and their scores on the Brief
Pain Inventory (BPI), Functional Assessment of Chronic
Illness Therapy-Fatigue (FACIT-F), Functional Assessment of
Anorexia/Cachexia Therapy (FAACT), and Hospital Anxiety
and Depression Scale (HADS). The data for the all symptom
assessment instruments were collected at baseline, day 8,
andday 15 (primaryendpoint) of theprevious study. For this
analysis, we included all participants in the trial who had
received study drug (dexamethasone or placebo) in accor-
dance with the study protocol. The following assessment
instruments were administered as part of the original
protocol.

BPI
TheBPIaskspatients torate theirpain for the lastweekon0–10
scales at its “worst,” “least,” “average,” and as it is “now.” The
scales are presented in a 10-cm line, with each number
equidistant from the next. Each scale is bounded by thewords
“no pain” at the 0 end and “pain as bad as you can imagine” at
the 10 end. Issues of the validity and reliability of the BPI have
been examined in detail [38, 39]. For this study we used the
“pain at its worst in the last 24 hours” item as the outcome
measure for pain [40].

FACIT-F
TheFACIT-F isawell-validatedquality-of-life instrumentwidely
used to assess cancer-related fatigue in clinical trials [41].
FACIT-F allowspatients to rate the intensityof their fatigueand
its related symptoms on a scale of 0–4 (05 not at all, 45 very
much). This scale has strong internal consistency (a 5
0.93–0.95). It has a sensitivity of 0.92 and specificity of 0.69
[42]. For this study, we used the 13-item FACIT-F fatigue
subscale as the outcome measure for fatigue.

FAACT
The FAACT-Anorexia/Cachexia subscale is a 12-item symptom-
specific subscale designed to measure patients’ concerns
about their anorexia/cachexia during the previous 7 days.The
FAACT has internal consistency and a reliability coefficient
(Cronbach a) of 0.88 for the 12 components. Patients rate the
intensity of anorexia/cachexia and its related symptoms on a
0–4 scale like that used in the FACIT-F.

HADS
Depression and anxiety were measured by using the HADS
scale. This 14-item questionnaire has been validated in many
clinical situations and has been widely used in patients with
advanced disease [43, 44].

Ethical Considerations
We received approval from The University of Texas MD
Anderson Cancer Center’s institutional review board to con-
duct the present analysis. All patients had provided written
informed consent for such a use of their data at the time of
their enrollment in the trial. Due diligence was taken to
protect the patients’ confidentiality.

Statistical Analysis
Ourobjectivewas toexamine theeffectsofdexamethasoneon
the symptom clusters in patients with advanced cancer. To
compare patient characteristics, we used Wilcoxon rank sum
test and the chi-square test (or the Fisher exact test for
variables with expected cell frequencies of#5).

Principal component analysis with varimax rotation (PCA)
was performed on the baseline ESAS items to derive the
symptom clusters. PCA is statistical technique used in prior
studies in patients with advanced cancer to examine the
symptoms that correlate with each other to form a distinct
and stable pattern, which is known as a component in the
PCA model [45–48]. In 114 evaluable patients, the following
three clusters accounted for 63% of the total variance: the
fatigue/anorexia-cachexia/depression (FAD) cluster, the sleep/
anxiety/drowsiness (SAD) cluster, and the pain/dyspnea (PD)
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cluster. Cluster scores of the clusters identifiedbyusingPCAwere
computed by adding each scale, divided by the maximum value
for the scale: FAD 5 (fatigue subscale/52 1 anorexia-cachexia
subscale/481 recoded HADS-Depression/21); SAD5 (recoded
ESAS-Sleep/101 recodedHADS-Anxiety/211 recodedESAS-
Drowsiness/10); PD 5 (recoded BPI/10 1 recoded ESAS-
Dyspnea/10).Clustersrangefrom0to3.0or4.0dependingonthe
number of symptoms in the cluster; a higher number indicates

better quality-of-life scores. Spearman r correlation coefficients
were used to evaluate associations of cluster scores at baseline,
day 8, and day 15 after treatment ofdexamethasone. Changes in
FAD,SAD,andPDclusterscores frombaseline today8andday15
between the dexamethasone and placebo groups were com-
pared by using an independent-sampleMann-Whitney U test.

We analyzed all data for all patients who received at least
one dose of study medication at each time point; hence, no

Table 1. Patient characteristics at baseline

Characteristic Dexamethasone (n5 58) Placebo (n5 56) Total (n5 114) p value

Sex .025

Male 21 (36.2) 32 (57.1) 53 (46.5)

Female 37 (63.8) 24 (42.9) 61 (53.5)

Race/ethnicity .301

White 35 (60.3) 35 (62.5) 70 (59.0)

Hispanic 10 (17.2) 8 (14.3) 18 (19.7)

Black 12 (20.7) 8 (14.3) 20 (16.4)

Asian/other 1 (1.7) 5 (8.9) 6 (2.6)

Type of cancer

Breast cancer 7 (12.1) 5 (8.9) 12 (10.5) .481

Head and neck or lung cancer 22 (37.9) 16 (28.6) 38 (33.3)

Gastrointestinal cancer 13 (22.4) 22 (39.3) 35 (30.7)

Genitourinary cancer 5 (8.6) 4 (7.1) 9 (7.9)

Sarcoma 2 (3.4) 4 (7.1) 6 (5.3)

Gynecological cancer 5 (8.6) 3 (5.4) 8 (7.0)

Other cancer 4 (6.3) 2 (1.8) 6 (5.3)

Symptoms scores

ESAS-Pain 6.0 (4.0–7.0) 5.0 (3.25–7.0) 5.0 (4.0–7.0) .289

ESAS-Fatigue 8.0 (6.0–9.0) 7.0 (5.0–8.0) 7.0 (5.5–8.0) .067

ESAS-Nausea 2.0 (0–4.0) 1.0 (0–4.0) 1.0 (0–4.0) .370

ESAS-Depression 2.0 (0–5.5) 2.5 (0–6.75) 2.0 (0–6.0) .886

ESAS-Anxiety 3.0 (1.0–6.0) 3.5 (1.0–5.75) 3.0 (1.0–6.0) .855

ESAS-Drowsiness 5.0 (1.0–7.0) 5.0 (2.0–5.0) 5.0 (2.0–6.0) .680

ESAS-Shortness of Breath 4.0 (1.0–7.0) 3.0 (0–7.0) 3.0 (4.0–7.0) .730

ESAS-Appetite 5.0 (4.0–8.0) 6.0 (4.0–8.0) 6.0 (4.0–8.0) .824

ESAS-Sleep 5.0 (2.0–7.0) 5.0 (2.75–7.0) 5.0 (2.2–7.0) .983

ESAS-Feeling of Well Being 5.0 (4.0–7.0) 6.0 (4.25–7.0) 6.0 (4.0–6.0) .218

FACIT-F 75.0 (68.0–92.75) 88.0 (74.25–97.25) 82.5 (68.7–95.0) .034

FACIT-F fatigue 17.5 (9.25–24.75) 22.5 (16.0–27.25) 20.0 (11.69–26.0) .029

FAACT 86.0 (72.0–97.0) 92.0 (81.0–102.0) 87.0 (75.2–100.0) .100

FAACT-anorexia/cachexia 23.0 (18.5–30.5) 27.0 (20.0–31.48) 25.0 (19.0–31.0) .183

BPI 5.0 (3.19–6.0) 4.25 (3.0–6.0) 4.75 (3.1–6.0) .333

HADS-Depression 9.0 (6.0–12.0) 8.5 (6.0–10.0) 9.0 (6.0–11.0) .133

HADS-Anxiety 7.0 (4.0–10.0) 8.0 (4.5–9.0) 8.0 (4.0–10.0) .787

Fatigue/anorexia-cachexia/depression clustera 1.42(1.1–1.7) 1.61(1.19-1.86) 1.52 (1.21–1.75) .047

Sleep/anxiety/drowsiness clustera 1.58 (1.35–2.33) 1.78 (1.47–2.00) 1.76 (1.41–2.10) .99

Pain/dyspnea clustera 1.10 (0.81–1.43) 1.20 (0.75–1.55) 1.13 (0.78–1.47) .67

Values are expressed as n (%) or median (interquartile range).
aTheclusterswere identifiedbyusingprincipalcomponentanalysisandcomputedbyaddingeachscaledividedby themaximumvalue for thescale:FAD5
(fatigue subscale/521 anorexia-cachexia subscale/481 recodedHADS-Depression/21); SAD5 (recodedESAS Sleep/101 recodedHADS-Anxiety/211
recoded ESAS-Drowsiness/10); PD5 (recoded BPI/101 recoded ESAS-Dyspnea/10). Clusters range from 0 to 3.0 or 4.0 depending on number of
symptoms in cluster; a higher number indicates better quality of life.
Abbreviations: BPI, Brief Pain Inventory; ESAS, Edmonton Symptom Assessment Scale; FAACT, Functional Assessment of Anorexia/Cachexia
Therapy-Anorexia-Cachexia Subscale; FACIT-F, Functional Assessment of Chronic Illness Therapy-Fatigue Subscale; HADS, Hospital Anxiety and
Depression Scale.
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imputationofmissingdatawas applied for theanalysis ofdata in
this study. The normality assumption was tested by using the
Shapiro-WilkWstatistic [49].Apvalueof#.05wasconsideredto
represent a statistically significantdifference. Because thiswas a
preliminary study, the p values were not corrected for multiple
comparisons. Analyses were performed by using SAS software,
version 9.3 (SAS Institute, Inc., Cary, NC, https://www.sas.com)
and IBM SPSS Statistics, version 19 (IBM, Armonk, NY, http://
www-01.ibm.com).

RESULTS

Patient Characteristics
A total of 114 participants were included in this study. At
baseline, we found no difference in patient characteristics
between the dexamethasone and placebo groups except that
dexamethasone group had higher proportion of woman and
more severe FAD cluster scores (Table 1).

Correlations
FAD and FAD cluster scoreswere significantly correlatedwith
one another at all three time points (baseline, day 8, and day

15) (Table 2). Median (interquartile range) improvement in
the FAD cluster at day 15 and day 8was significantly higher in
the dexamethasone group than in the placebo group (0.22
[20.04 to 0.45] vs. 0.06 [20.30–0.20], p 5 .016, and 0.15
[20.84 to 0.35] vs. 20.095 [20.35 to 0.16], p 5 .017),
respectively (Table 3). Figure 1 shows themedian symptom
cluster scores at baseline, day 8, and day 15 in the FAD, SAD,
and PD clusters.

DISCUSSION

In this preliminary study, we examined for the first time the
effects of a pharmacological intervention on a symptom
clusters in patientswith advanced cancer. Of the three clusters
identified by principal component analysis, we found signif-
icant improvement in the FAD cluster scores compared with
placebo at day 8 and day 15 of treatment.

Prior studies on the use of steroids showed short-term
beneficial effects on cancer-related fatigue and anorexia
[50–52]. However, no studies have investigated the use of
steroids for the treatment of depression in advanced cancer
patients. The response in the same direction under treatment

Table 2. Association between cluster scores at baseline, day 8, and day 15

Cluster Baseline Day 8 Day 15

Fatigue/anorexia-cachexia/depression

Score 1.42 (1.10–1.71) 1.71 (1.28–2.08) 1.78 (1.38–2.20)

Correlationa

Baseline — 0.755b 0.549b

Day 8 — — 0.788b

Sleep/anxiety/drowsiness

Score 1.58 (1.35–2.33) 1.96 (1.30–2.42) 1.86 (1.43–2.26)

Correlationa

Baseline — 0.25 –0.13

Day 8 — — 0.23

Pain/dyspnea

Score 1.10 (0.81–1.43) 1.38 (0.04–1.56) 1.43 (1.25–1.68)

Correlationa

Baseline — 0.360b 0.081

Day 8 — — 0.446b

aCorrelations measured by using Spearman r correlation coefficients. Scores are expressed as median (interquartile range).
bp, .001.
Abbreviation:—, indicate correlations between the same variables.

Table 3. Median changes in cluster scores at day 8 and day 15

Cluster

Dexamethasone: day
15–baseline Placebo: day 15–baseline

Dexamethasone: day
8–baseline Placebo: day 8–baseline

Patients
(n) Median (IQR)

Patients
(n) Median (IQR) pvalue

Patients
(n) Median (IQR)

Patients
(n) Median (IQR) pvalue

Fatigue/
anorexia-
cachexia/
depression

41 0.22
(20.04 to 0.45)

33 0.06
(20.30 to0.20)

.016 40 0.15
(20.84 to0.35)

35 20.095
(20.35 to0.16)

.017

Sleep/
anxiety/
drowsiness

35 0.05
(20.54 to 0.68)

31 20.14
(20.54 to0.55)

.79 35 20.19
(20.58 to0.55)

29 0.15
(20.65 to0.50)

.42

Pain/
dyspnea

39 0.25
(20.05 to 0.60)

34 0.16
(20.14 to0.42)

.35 40 0.21
(20.21 to0.49)

36 0.18
(20.33 to0.49)

.82

Abbreviation: IQR, interquartile range.

www.TheOncologist.com ©AlphaMed Press 2016

Yennurajalingam,Williams, Chisholm et al. 387

CM
E

https://www.sas.com
http://www-01.ibm.com
http://www-01.ibm.com
http://www.TheOncologist.com


with dexamethasone in the FAD cluster may suggest that
clustered symptoms have the same pathophysiology and
thus respond to the same treatment. Because cytokine
dysregulation is significantly associated with the patho-
physiology of cancer-related fatigue, anorexia/cachexia,
and depression [20, 21, 25, 31, 53, 54], the beneficial effects
of dexamethasone on the FAD cluster are probably due to
the ability of the drug to inhibit these mediators. However,
this hypothesis remains to be tested.

The results also suggest that dexamethasone is not
effective against SAD and PD clusters. This result is consistent
with findings of prior steroid studies in which pain was the
primaryoutcome [52, 55].This lackof significant improvement
in these symptoms may be due to a lack of significant short-
termefficacyor to inadequate dosing for the treatment of SAD
and PD clusters; there was no deterioration of the symptom
cluster scores or significant differences in the adverse events
between groups [32]. It is important to remember, however,
that dose and time are important factors in treating patients
with advanced cancer. The administration of high doses of
dexamethasone over a long period may not be practical

because of the high frequency of adverse effects [56].
Furthermore, follow-up data for patients with advanced
cancer are limited because of disease progression, and logistic
issues are frequent problems in this cohort. These factors
underscore the need for interventions that result in early
improvement of clusters of symptoms. Future studies are
needed to test the possibility of combined treatments
(multimodal therapies) that might have synergistic effects
and thereby promptly improve symptom cluster.

The results of this study are important for various reasons.
First, although most patients with advanced cancer present
with a cluster of physical and psychological symptoms, most
intervention studies have focused on single symptoms.
Therefore, these studies have not considered the potential
effects (beneficial ordeleterious) of the interventions onother
symptoms that may affect the patient’s quality of life. Second,
even in intervention studies that have targeted a symptom
cluster,mosthaveusednonpharmacological interventions [15,
57].Thecurrent study is the firstpharmacological study [15,58,
59] to target a symptom cluster in advanced cancer. Third,
our study is unique in that it tested the effects of a drug
(dexamethasone) known to affect the common pathway of
causation (inflammation [15, 21]) of all the symptoms in the
cluster.Thepositive response of fatigue and anorexia/cachexia
to dexamethasone further substantiates the close association
of these symptoms and the need to treat both symptoms
together rather than individually. Finally, an importantpositive
aspect of this study is that we used validated tools and a novel
method to analyze the effects of the intervention on the
symptom cluster.

Despite the strengths of this analysis, its multiple limita-
tions should also be mentioned. First, this analysis was
the secondary objective of the previously published orig-
inal study and therefore was not adequately powered to
obtain any definitive conclusions. Second, our failure to
detect a treatment response to dexamethasone in the SAD
and PD clusters may have resulted from the small size of
that group, not a true lack of effect. Hence, larger studies
are needed to validate our findings. Third, the science of
symptom clusters is evolving, and what constitutes a
clinically significant improvement in a symptom cluster
remains to be defined.

CONCLUSION
The results of this preliminary study suggest that FAD cluster
scores significantly improved in the dexamethasone group as
compared with placebo. These findings suggest that the
symptoms of the FAD cluster (fatigue/anorexia-cachexia/
depression) may share a common pathophysiologic basis.
Further well-designed studies are needed to target the FAD
cluster using anti-inflammatory therapies.
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Figure 1. Median cluster scores at baseline, day 8, and day 15
by treatment group. (A): Fatigue/anorexia-cachexia/depression
cluster. (B): Sleep/anxiety/drowsiness cluster. (C): Pain/dyspnea
cluster.
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For Further Reading:
HyeSookHan, Ji ChanPark, SukYoungParketal.AProspectiveMulticenterStudyEvaluatingSecondaryAdrenal Suppression
After Antiemetic Dexamethasone Therapy in Cancer Patients Receiving Chemotherapy: A Korean South West Oncology
Group Study. The Oncologist 2015;20:1432–1439.

Implications for Practice:
This large prospective multicenter study indicates that approximately 15% of cancer patients receiving chemotherapy with a
normal adrenal response showsecondaryadrenal suppressionafter antiemetic dexamethasone therapy.Adrenal suppression
wasparticularly significant forpatients cotreatedwithmegestrol acetate.Cliniciansneed increasedawarenessof thepotential
for adrenal insufficiency secondary to antiemetic dexamethasone therapy in cancer patients receiving chemotherapy.These
findings should help encourage prospective studies designed to determine the adequate doses and durations of antiemetic
dexamethasone therapy required to reducedexamethasone-relatedadverseeffectswhile controlling chemotherapy-induced
nausea and vomiting.
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