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A B S T R A C T

Purpose
Inpatient palliative care integrated with transplant care improves patients’ quality of life (QOL) and
symptom burden during hematopoietic stem-cell transplant (HCT). We assessed patients’ mood,
post-traumatic stress disorder (PTSD) symptoms, and QOL 6 months post-transplant.

Methods
We randomly assigned 160 patients with hematologic malignancies who underwent autologous
or allogeneic HCT to inpatient palliative care integrated with transplant care (n = 81) or transplant
care alone (n = 79). At baseline and 6 months post-transplant, we assessed mood, PTSD
symptoms, and QOL with the Hospital Anxiety and Depression Scale and Patient Health
Questionnaire, PTSD checklist, and Functional Assessment of Cancer Therapy-Bone Marrow
Transplant. To assess symptom burden during HCT, we used the Edmonton Symptom As-
sessment Scale. We used analysis of covariance while controlling for baseline values to ex-
amine intervention effects and conducted causal mediation analyses to examine whether
symptom burden or mood during HCT mediated the effect of the intervention on 6-month
outcomes.

Results
We enrolled 160 (86%) of 186 potentially eligible patients between August 2014 and January
2016. At 6 months post-transplant, intervention participants reported lower depression symp-
toms on the Hospital Anxiety and Depression Scale and Patient Health Questionnaire (adjusted
mean difference,21.21 [95% CI,22.26 to20.16; P = .024] and21.63 [95% CI,23.08 to20.19;
P = .027], respectively) and lower PTSD symptoms (adjustedmean difference,24.02; 95%CI,27.18
to 20.86; P = .013), but no difference in QOL or anxiety. Symptom burden and anxiety during HCT
hospitalization partially mediated the effect of the intervention on depression and PTSD at 6 months
post-transplant.

Conclusion
Inpatient palliative care integrated with transplant care leads to improvements in depression and
PTSD symptoms at 6months post-transplant. Reduction in symptomburden and anxiety during HCT
partially accounts for the effect of the intervention on these outcomes.

J Clin Oncol 35:3714-3721. © 2017 by American Society of Clinical Oncology

INTRODUCTION

High-dose chemotherapy followed by hemato-
poietic stem-cell transplant (HCT) is an in-
tensive and potentially curative treatment
for many patients with hematologic malignan-
cies.1-4 The majority of transplants in the United
States are performed in the inpatient setting,
with patients receiving chemotherapy followed

by stem-cell transplant during a 3- to 4-week
hospitalization.5 Patients who undergo HCT
endure substantial physical symptoms as a re-
sult of chemotherapy-induced toxicities and
early post-transplant complications.6-11 These
physical symptoms, along with the physical
isolation patients experience during the pro-
longed hospitalization, contribute to a rapid
deterioration in quality of life (QOL) and mood
during HCT.10
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Patients’ physical and psychological symptoms during HCT
also have negative consequences on their long-termwell-being.7,12,13

Studies demonstrate that patients’ transplant experience predicts
their psychological morbidity and risk of transplant-related com-
plications months after hospitalization.12-14 Many HCT survivors
develop depression and post-traumatic stress disorder (PTSD)
symptoms as a consequence of this experience.7,12,13,15 Of note, as
many as 41% of HCT survivors experience PTSD symptoms up
to 10 years post-transplant.16-21 These long-term psychological
complications further compound the morbidity of HCT. Thus,
improving patients’ experience during their hospitalization for
HCT may positively affect their psychological distress and QOL
post-transplant.22

Despite the short- and long-term burden that HCT causes
patients, interventions to improve their QOL and reduce their psy-
chological distress are lacking.6,10,23-25We recently completed a single-
center randomized trial of inpatient palliative care integrated with
transplant care versus transplant care alone in patients with hema-
tologic malignancies who underwent HCT.26 Patients who received
the inpatient palliative care intervention reported improvement in
their QOL, symptom burden, and depression and anxiety symptoms
during their hospitalization; however, the impact of the intervention
on their long-term psychological distress and QOL is unknown.

In this analysis, we investigated the effect of inpatient palliative
care integrated with transplant care on patient-reported psycho-
logical distress and QOL at 6 months post-transplant. We hy-
pothesized that patients who receive the intervention have fewer
depression and PTSD symptoms and better QOL at 6 months than
those who receive standard transplant care alone. We also explored
whether improvement in symptom burden or mood during HCT
hospitalization mediates the effect of the intervention on patient-
reported outcomes at 6 months post-transplant.

METHODS

Study Procedure
From August 12, 2014, to January 26, 2016, we enrolled 160 patients

with hematologic malignancies admitted for HCTat Massachusetts General
Hospital in a nonblinded randomized controlled trial of inpatient palliative
care integrated with standard transplant care compared with standard
transplant care alone.26 We identified consecutively eligible patients with
a planned HCT admission and enrolled 80 scheduled to undergo au-
tologous transplant and 80 to undergo allogeneic transplant. A research
assistant obtained permission by e-mail from the treating oncologist to
approach eligible patients within 72 hours of admission. Willing patients
provided written informed consent and completed baseline study ques-
tionnaires within the 72 hours. We then registered the participants through
the Quality Assurance Office for Clinical Trials, which randomly assigned
them to either inpatient palliative care integrated with transplant care
(intervention group) or standard transplant care alone (control group). We
used computer-generated 1:1 randomization stratified by type of HCT.
Participants completed subsequent study questionnaires during the second
week of hospitalization and at 3 and 6 months post-transplant. Two-week
and 3-month outcomes are previously reported.26 In this article, we report
the 6-month outcomes. The study was approved by the Dana-Farber
Harvard Cancer Center Institutional Review Board.

Participants
Patients (age$ 18 years) with the ability to speak English or complete

questionnaires with minimal assistance were eligible to participate. We

excluded patients with a prior history of HCTand significant psychiatric or
comorbid disease that prohibited adherence to study procedures.

Palliative Care Intervention
Participant assigned to inpatient palliative care integrated with

transplant care met with the inpatient palliative care physician or advanced
practice nurse within 72 hours of random assignment. The palliative care
clinician followed patients throughout their hospitalization by seeing them
at least twice per week. Participants and palliative care clinicians were
permitted to initiate additional visits as needed. Participants did not have
outpatient palliative care follow-up after discharge.

Three palliative care clinicians (two nurse practitioners and one
physician) conducted all palliative care intervention visits. They underwent
a half-day training focused on addressing the main topics covered by the
intervention, which are previously reported.26 After each encounter, the
palliative care clinicians documented the following topics covered during
the visit: establishing rapport, addressing patients’ physical and psycho-
logical symptoms, enhancing coping efforts, and addressing patients’
illness understanding. The median duration of transplant hospitalization
was 20 days (range, 13 to 102 days). The median number of palliative care
visits was eight (range, four to 40).

Standard Transplant Care
Control participants received standard transplant care, with the trans-

plant team instituting supportive care measures. Participants and transplant
clinicians were permitted to request consultation with palliative care. Of
note, only two participants randomly assigned to the standard transplant
care group received a palliative care consultation.

Study Measures
Participants completed study questionnaires prior to random as-

signment (baseline) during the second week of hospitalization for HCT (ie,
at the blood count nadir when they experience the lowest blood counts and
highest symptom burden during HCT) and at 3 and 6 months post-
transplant.

Patient-Reported Measures
We measured anxiety and depression symptoms with the 14-item

Hospital Anxiety and Depression Scale (HADS). The HADS comprises two
subscales that assess anxiety (HADS-A) and depression (HADS-D), with
scores ranging from 0 (no distress) to 21 (maximum distress).27 A score
. 7 on the HADS-A or HADS-D represents clinically significant anxiety or
depression, respectively.27 We also assessed mood by using the Patient
Health Questionnaire 9 (PHQ-9), a nine-item measure that detects symp-
toms of major depressive disorder according to the criteria of the fourth
edition of the Diagnostic and Statistical Manual of Mental Disorders.28 A
major or other depressive syndrome is diagnosed if a patient reports at least
two of the nine symptoms of depression on the PHQ-9, with one of the
symptoms being anhedonia or depressed mood.28

We used the Post-Traumatic Stress Disorder Checklist-Civilian Version
(PCL) to measure PTSD symptoms.16 The PCL is a 17-item measure that
evaluates the severity of PTSD symptoms, with higher scores indicating
worse symptoms. A PCL score $ 32 represents clinically significant PTSD
symptoms.16

We used the 47-item Functional Assessment of Cancer Therapy-Bone
Marrow Transplant (FACT-BMT) to assess QOL.29 The FACT-BMT
comprises five subscales that assess physical, functional, emotional, and
social well-being as well as BMT-specific concerns. A five-point change in
the FACT-BMT is considered clinically significant.10,29 We measured fa-
tigue by using the 13-item FACT-Fatigue subscale.30

To assess symptom burden during HCT hospitalization, we ad-
ministered the revised Edmonton Symptom Assessment Scale (ESAS),31

which measures 10 symptoms on a scale of 0 to 10, with higher scores
indicating greater symptom burden. As a result of a clerical error, the first
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38 study participants did not complete the nausea item, which was thus
omitted from the composite ESAS score analyses.

Demographic and Clinical Factors
Participants also completed a baseline demographic questionnaire

to indicate their race, sex, relationship status, education, and income.
We reviewed their electronic health records to obtain cancer diagnosis,
comorbidities, and date of transplant. For each participant, we cal-
culated the HCT Comorbidity Index32 at the time of their transplant
consultation.

Statistical Analysis
We performed statistical analyses with STATA 9.3 software (StataCorp,

College Station, TX). The study was powered for the primary outcome of
change in patient-reported QOL from baseline to week 2 of hospitalization
(reported in a separate article).26 For all analyses, we considered a two-sided
P , .05 to be statistically significant. Given that these secondary and ex-
ploratory analyses are meant to be hypothesis generating, we did not adjust
P values for multiple testing.

We used analysis of covariance (ANCOVA) models that controlled
for baseline criterion scores to assess the effect of the intervention on
patient-reported outcomes at 6 months post-transplant on the basis of
available patients without accounting for missing data. Although ANCOVA
was not a prespecified per-protocol analysis, it is the preferred approach to
analyzing the effect of the intervention on 6-month outcomes.33 By using
standard cutoffs, we also compared the rates of clinically significant de-
pression, anxiety, and PTSD symptoms between the two groups at 6-months
post-transplant using Fisher’s exact test.

We used multiple imputations for missing observations to account
for missing data. Specifically, the multiple imputation approach used
baseline characteristics (age, sex, transplant type, HCT Comorbidity
Index, and performance status) to build a regression model to impute
missing outcomes data with 50 imputations. We then used ANCOVA
models that controlled for baseline scores on the imputed data set
to assess the intervention effects on patient-reported outcomes at
6 months post-transplant. To account for missing outcome as a result
of death, we also used the partly conditional modeling framework34,35

to analyze patient-reported outcomes conditional on participants
being alive.

Assessed for eligibility
(N = 242)

Enrolled
(n = 160; 86%)

Completed baseline questionnaires
(n = 160)

Randomly assigned
(n = 160)

Inpatient palliative care (intervention)
(n = 81)

Standard transplant care (control)
(n = 79)

Included in primary analysis
(2-week outcomes)

(n = 80) 

Included in primary analysis
(2-week outcomes)

(n = 77)

Ineligible
Eligible not enrolled
   Refused
     Dislike survey
     Too anxious
     Concerned about logistics
     No reason

(n = 56)*
(n = 26)   
(n = 26)   
(n = 10)   
(n = 5)   
(n = 5)   
(n = 6)   

6-month follow-up assessment
   Completed
   Did not complete
      Too ill
      Death

(n = 70; 88.6%)
(n = 9; 11.4%)

(n = 6)
(n = 3)

6-month follow-up assessment
   Completed
   Did not complete
      Refused
      Death

(n = 71; 87.7%)
(n = 10; 12.3%)

(n = 1)
(n = 9)

Week 2 follow-up assessment
   Completed
   Did not complete
       Too ill
       Refused

(n = 77; 97.5%)
(n = 2; 2.5%)

(n = 1)
(n = 1)

Week 2 follow-up assessment
   Completed
   Did not complete
        Too ill

(n = 80; 98.8%)
(n = 1; 1.2%)

(n = 1)

Fig 1. CONSORT diagram. (*)Reasons for in-
eligibility: language barrier (n = 10), benign dis-
ease (n = 6), previous HCT (n = 15), clinician
refusal (n = 2), participation in another supportive
care trial (n = 8), transplant aborted within 24 h of
admission (n = 6), combined solid organ and he-
matopoietic stem-cell transplant (n = 3), primarily
outpatient transplant (n = 6).
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We performed a series of causal mediation analyses to explore
whether symptom burden or mood during hospitalization for HCT
mediated the effect of the intervention on 6-month outcomes that were
significantly different between the two groups (PTSD symptoms and
depression).36,37 For each outcome, mediation regression models were
constructed with group assignment (intervention versus control) as the
independent variable and symptom burden (ESAS), depression (HAD-D),
and anxiety (HADS-A) during hospitalization for HCT (week 2) as the
mediator variables. All models controlled for baseline values of patient-
reported outcomes of interest. Mediator variables were examined in
separate regression analyses given potential overlap between symptom
burden and mood. Bootstrap estimates of the average causal mediation
effect, direct effect, and total effect were interpreted with 95% CIs. By
definition, a CI that does not contain zero indicates that the effect is
statistically significant. Because depression during hospitalization is highly
correlated with depression outcomes after transplant, examination of
depression symptoms during hospitalization as a mediator of the effect of
the intervention on depression outcomes at 6 months post-transplant
would not be appropriate. Given their exploratory nature, mediation
analyses were performed on all available data without imputations.

RESULTS

Participant Characteristics
We approached 186 eligible patients and enrolled 160 (86%;

Fig 1). Enrolled participants were mostly white (86.9%) with a mean
age of 57.1 years (standard deviation, 13.3 years); 56.9% were female
(Table 1). Clinical characteristics and baseline self-report measures
did not differmeaningfully between study groups. At 6months post-
transplant, 11.3% (nine of 81) and 11.4% (nine of 79) of participants
randomly assigned to palliative care intervention and standard
transplant care had missing data, respectively.

Patient-Reported Outcomes at 6 Months
Post-Transplant

Table 2 lists the results of available analyses of patient-reported
outcomes at 6 months post-transplant. After controlling for
baseline scores, participants assigned to the palliative care inter-
vention reported lower depression symptoms as measured by
the HADS-D (adjusted mean difference, 21.21; 95% CI, 22.26
to20.16; P = .024) and PHQ-9 (adjusted mean difference,21.63;
95% CI, 23.08 to 20.19; P = .027] than those who received
standard transplant care alone. In addition, patients assigned to the
palliative care intervention compared with standard transplant care
reported lower PTSD symptoms (adjusted mean difference,24.02;
95% CI,27.18 to20.86; P = .013]. Anxiety, QOL, and fatigue did
not differ significantly between groups (Table 2). Similar results were
obtained with multiple imputations (Appendix Table A1, online
only) as well as with partly conditional models to account formissing
data (data not shown). Of note, no significant intervention effects on
patient-reported outcomes at 6 months post-transplant were found
after adjusting for outcomes at 3 months post-transplant.

At 6 months post-transplant, palliative care intervention
participants had a lower rate of clinically significant depression
symptoms (HADS-D, 10.14% v 26.40% [P = .017]; PHQ-9,
14.29% v 33.33% [P = .010]) and lower rates of clinically signifi-
cant PTSD symptoms (PCL, 7.35% v 21.13%; P = .029). The rates of
clinically significant anxiety at 6 months post-transplant did not
differ between groups (HADS-A, 15.94% v 22.2%; P = .396).

Symptom Burden and Mood During HCT Hospitalization
as Potential Mediators

In exploratory analyses, we examined whether symptom
burden, anxiety, and depression during the HCT hospitalization
mediated the observed effects of the palliative care intervention on
depression and PTSD symptoms at 6 months post-transplant
(Figs 2 and 3; Table 3]. Symptom burden during HCT hospitali-
zation partially mediated the effect of the intervention on depression
symptoms as measured by the PHQ-9 (B = 0.06; standard error
[SE], 0.02; P = .006; average causal mediation effect, 20.45 [95%
CI,21.01 to20.05]; total effect,21.55 [95% CI,23.08 to20.12];
percent mediated effect, 29%) and on PTSD symptoms (B = 0.12;
SE, 0.05; P = .008; average causal mediation effect, 20.87 [95%
CI,22.08 to20.60]; total effect,23.97 [95% CI,27.38 to20.79];
percent mediated effect, 22%). Anxiety symptoms during the
HCT hospitalization also partially mediated the effect of the
intervention on depression symptoms as measured by the PHQ-9

Table 1. Patient Baseline Characteristics

Characteristic Control, No. (%) Intervention, No. (%)

No. of patients 79 81
Mean age (SD) 56.9 (14.1) 57.2 (12.7)
Female sex 43 (54.4) 48 (59.3)
Diagnosis
ALL 7 (9.0) 4 (5.0)
AML/MDS 23 (29.5) 24 (30.0)
MF/CML 7 (9.0) 8 (10.0)
Lymphoma 26 (33.3) 18 (22.5)
Multiple myeloma 15 (19.2) 26 (32.5)

Race
White 70 (88.6) 69 (85.2)
Other 9 (11.4) 12 (14.8)

Relationship status
Married 55 (69.6) 63 (77.8)
Divorced 9 (11.4) 5 (6.2)
Single 10 (12.7) 10 (12.4)
Widowed 5 (6.3) 3 (3.7)

Education
High school 24 (30.4) 23 (28.4)
College 42 (53.2) 35 (43.2)
Postgraduate 13 (16.5) 23 (28.4)

Income, $
, 50,000 29 (40.3) 20 (27.4)
51,000-100,000 19 (26.4) 29 (39.7)
. 100,000 24 (33.3) 24 (32.9)
Missing 7 (8.9) 8 (9.9)

Mean HCT Comorbidity Index (SD) 3.3 (2.1) 3.0 (3.3)
ECOG performance status
0 28 (35.4) 27 (33.3)
1 49 (62.0) 54 (66.7)
2 2 (2.5) 0 (0.0)

Transplant type
Autologous HCT 39 (49.4) 41 (50.6)
Myeloablative allogeneic HCT 14 (17.7) 16 (19.8)
Reduced intensity allogeneic HCT 26 (32.9) 24 (29.6)

Donor type (allogeneic)
Matched related donor 11 (27.5) 11 (27.5)
Matched unrelated donor 23 (57.5) 22 (55)
Haploidentical donor 4 (10.0) 7 (17.5)
Cord 2 (5.0) 0 (0.0)

Abbreviations: ALL, acute lymphoblastic leukemia; AML, acute myeloid leu-
kemia; CML, chronic myeloid leukemia; ECOG, Eastern Cooperative Oncology
Group; HCT, hematopoietic stem-cell transplant; MDS, myelodysplastic syn-
drome; MF, myelofibrosis; SD, standard deviation.
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(B = 0.29; SE, 0.16; P = .014; average causal mediation effect,20.69
[95% CI, 21.46 to 20.06]; total effect, -21.57 [95% CI, 23.03
to20.12]; percent mediated effect, 43.9%) and on PTSD symptoms
(B = 0.67; SE, 0.25; P = .008; average causal mediation effect,21.72

[95% CI, 23.53 to 20.36]; total effect, 23.83 [95% CI, 27.01
to 20.58]; percent mediated effect, 44.8%). Depression symptoms
during hospitalization did not significantly mediate the effect of the
intervention on PTSD symptoms at 6 months post-transplant.

Table 2. Effect of the Inpatient Palliative Care Intervention on Patient-Reported Outcomes at 6 Months Post-Transplant

Assessment
Adjusted Mean

Score* 95% CI
Adjusted Mean Difference

Between Groups 95% CI P

HADS-D (n = 141)
Control 4.66 3.93 to 5.38 21.21 22.26 to 20.16 .024
Intervention 3.45 2.70 to 4.19

HADS-A (n = 141)
Control 4.74 3.99 to 5.49 20.61 21.69 to 0.47 .267
Intervention 4.13 3.36 to 4.90

PHQ-9 depression symptoms (n = 142)
Control 5.58 4.57 to 6.60 21.63 23.08 to 20.19 .027
Intervention 3.95 2.93 to 4.98

PCL (n = 134)
Control 26.18 23.96 to 28.39 24.02 27.18 to 20.86 .013
Intervention 22.15 19.91 to 24.40

FACT-BMT (n = 141)
Control 109.39 105.38 to 113.41 2.72 22.96 to 8.39 .346
Intervention 112.11 108.12 to 116.10

FACT fatigue (n = 143)
Control 37.38 34.94 to 39.83 0.10 23.38 to 3.58 .957
Intervention 37.48 35.01 to 39.94

NOTE. Boldface indicates significant P , .05.
Abbreviations: FACT-BMT, Functional Assessment of Cancer Therapy-Bone Marrow Transplant; HADS-A, Hospital Anxiety and Depression Scale anxiety subscale;
HADS-D, Hospital Anxiety and Depression Scale depression subscale; PCL, Post-Traumatic Stress Disorder Checklist; PHQ-9, Patient Hospital Questionnaire 9.
*The adjusted mean score is the predicted outcome score at the average baseline value for all participants.

Inpatient palliative
care

Symptom burden at week 
2 of HCT hospitalization

Depression (PHQ-9)
at 6 months

post-HCT

Direct effect, –1.10; 95% CI, –2.64 to 0.31

Total effect, –1.55; 95% CI, –3.08 to –0.12

B = 0.07; SE, 0.02; P = .002

B 
= 

–6
.2

6;
 S

E,
 2

.6
3;

 P
 =

 .0
19

Inpatient palliative
care

Symptom burden at week 
2 of HCT hospitalization

PTSD symptoms
at 6 months

post-HCT

Direct effect, –3.10; 95% CI, –6.51 to 0.03

Total effect, –3.97; 95% CI, –7.38 to –0.79

B = 0.14; SE, 0.04; P = .002

B 
= 

–6
.2

6;
 S

E,
 2

.6
3;

 P
 =

 .0
19

A

B

Fig 2. Symptom burden as a mediator of
intervention effects on 6-month psychologi-
cal outcomes. (A) Symptom burden during
hematopoietic stem-cell transplant (HCT)
hospitalization mediates the effect of the
palliative care intervention on depression
symptoms at 6 months post-transplant.
Models control for baseline criterion scores.
(B) Symptom burden during HCT hospitali-
zation mediates the effect of the palliative
care intervention on post-traumatic stress
disorder (PTSD) symptoms at 6 months
post-transplant; models control for baseline
criterion scores. PHQ-9, Patient Hospital
Questionnaire 9; SE, standard error.
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DISCUSSION

A relatively brief inpatient palliative care intervention during
hospitalization for HCT led to a remarkable and sustained
improvement in participants’ depression and PTSD symptoms
at 6 months post-transplant. Symptom burden and anxiety
symptoms during HCT hospitalization partially accounted for
the effect of the intervention on patients’ psychological out-
comes after transplant. These findings have important clinical
implications and underscore the importance of addressing
patients’ physical and psychological symptoms during HCT

hospitalization as a means to reduce long-term psychological
distress.

Despite the substantial long-term psychological burden that
patients who undergo HCT face, studies to improve patient expe-
rience and outcomes are lacking.6,10,23-25 In a prior randomized trial
of a telephone-based cognitive behavioral therapy intervention in
HCTsurvivors 1 to 3 years after transplant, patients who received the
intervention reported a reduction in their PTSD symptoms and
general distress.21 Given the paucity of data, the National Institutes of
Health Late Effects Initiative identified a critical need to address
psychological distress, including depression and PTSD symptoms, in
HCT survivors.38 To our knowledge, the current study is the first to
demonstrate that a brief inpatient intervention during HCT hos-
pitalization leads to a reduction in patients’ depression and PTSD
symptoms after transplant. We did not, however, detect significant
intervention effects on anxiety symptoms at 6 months post-
transplant. Plausibly, anxiety at 6 months post-transplant is less
likely to be influenced by the HCT hospitalization experience and
more likely to depend on other factors, including the fear of re-
currence and post-transplant complications. The effect of the
palliative care intervention on patient-reported depression and
PTSD symptoms at 3 months post-transplant was sustained with
longer follow-up at 6 months post-transplant. The findings suggest
that involvement of palliative care during the HCT hospitalization
modulates patients’ traumatic experience and thereby leads to a re-
duction in long-term psychological distress.

These data also shed light on a potential mechanism for the
effect of the palliative care intervention on patients’ psychological
outcomes post-transplant. Both symptom burden and anxiety

Inpatient palliative
care

Anxiety at week 2
of HCT hospitalization

Depression (PHQ-9)
at 6 months

post-HCT

Direct effect, –0.88; 95% CI, –2.65 to 0.48

Total effect, –1.57; 95% CI, –3.03 to –0.12

B = 0.34; SE, 0.11; P < .002

B 
= 

–2
.2

6;
 S

E,
 0

.4
9;

 P
 <

 .0
01

Inpatient palliative
care

Anxiety at week 2
of HCT hospitalization

PTSD symptoms
at 6 months

post-HCT

Direct effect, –2.11; 95% CI, –5.99 to 0.87

Total effect, –3.83; 95% CI, –7.01 to –0.57

B = 0.80; SE, 0.23; P = .001

B 
= 

–2
.2

6;
 S

E,
 0

.4
9;

 P
 <

 .0
01

A

B

Fig 3. Anxiety symptoms as a mediator of
intervention effects on 6-month psycho-
logical outcomes. (A) Anxiety symptoms
during hematopoietic stem-cell transplant
(HCT) hospitalization mediate the effect of
the palliative care intervention on depression
symptoms at 6 months post-transplant: models
control for baseline criterion scores. (B) Anxiety
symptoms during HCT hospitalization mediate
the effect of the palliative care intervention on
post-traumatic stress disorder (PTSD) symp-
toms at 6 months post-transplant: models
control for baseline criterion scores. PHQ-9,
Patient Hospital Questionnaire 9; SE, stan-
dard error.

Table 3. Symptom Burden and Anxiety During HCT Hospitalization Mediate
the Effect of the Inpatient Palliative Care Intervention on Patient-Reported

Outcomes at 6 Months Post-Transplant

Mediation Effect

Patient-Reported Outcome (95% CI)

PTSD at 6 Months
PHQ-9 Depression

at 6 Months

Symptom burden
Average causal 20.87 (22.08 to 20.60) 20.45 (21.01 to 20.05)
Direct 23.10 (26.51 to 0.03) 21.10 (22.64 to 0.31)
Total 23.97 (27.38 to 20.79) 21.55 (23.08 to 20.12)

Anxiety symptoms
Average causal 21.72 (23.53 to 20.34) 20.69 (21.46 to 20.06)
Direct 22.11 (25.99 to 0.87) 20.88 (22.65 to 0.48)
Total 23.83 (27.01 to 20.57) 21.57 (23.03 to 20.12)

Abbreviations: PHQ-9, Patient Hospital Questionnaire 9; PTSD, post-traumatic
stress disorder.
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symptoms during hospitalization for HCT partially mediated the
effect of the intervention on depression and PTSD symptoms after
transplant. Studies have shown that the anxiety experienced during
a traumatic event can play a critical role in the risk of developing
PTSD in the future.39,40 Because the palliative care intervention
improved anxiety symptoms during hospitalization, the in-
tervention may mitigate the trauma and thereby lead to fewer PTSD
symptoms in the future. However, patient symptom burden and
anxiety during hospitalization only accounted for 30% to 45%of the
effect of the intervention on post-transplant outcomes. Of note,
early palliative care also has been shown to enhance patients’
adaptive coping strategies.41 The palliative care clinicians in the
current study reported a focus on enhancing patients’ coping
strategies in 85% of initial consultation and 63% of subsequent
palliative care visits.42 Therefore, additional studies are needed
to explore whether patients’ adaptive coping strategies mediate
the effect of the palliative care intervention on post-transplant
outcomes.

The current findings also add to the growing literature of the
benefits of integrating palliative care services earlier in the course of
disease for patients with cancer.43-48 Specifically, although prior
studies of early palliative care have shown improvement in patient-
reported QOL, symptom burden, and mood,43-48 the current trial
demonstrates that early integrated palliative care ameliorates the
risk of PTSD symptoms as well. These findings expand our
knowledge about the potential benefits of palliative care for pa-
tients with hematologic malignancies and those receiving poten-
tially curative therapy with HCT who were excluded from prior
palliative care trials in oncology.43-47 Given the highly specialized
nature of HCT that can only be offered at large academic hospitals
with substantial access to inpatient palliative care services, the
integrated palliative and transplant care model has the potential for
broad dissemination. To demonstrate definitively the efficacy and
generalizability of this care model, a follow-up, large-scale, mul-
tisite randomized trial is needed.

The study has several important limitations. First, it was
performed at a single tertiary care site with a specialized group of
transplant and palliative care clinicians, which potentially limits the
generalizability of the results to other care settings or transplant
centers with different practices. Second, the sample lacked racial
and ethnic diversity; thus, we were unable to assess the effect of

these important factors on study outcomes. Third, although we
used a randomized controlled design, the participants and clini-
cians could not be blinded to the intervention because blinding is
impractical in palliative care studies.49 Finally, the study was not
originally powered to assess the effect of the intervention on
patient-reported outcomes at 6 months post-transplant or to
conduct mediation analyses; thus, these findings are exploratory
and warrant additional investigation.

This work demonstrates that involvement of palliative care for
patients with hematologic malignancies who undergo HCT not
only improves the patients’ experience during HCT but also leads
to sustained improvement in their depression and PTSD symptoms
post-transplant. By addressing patient symptoms during HCT
hospitalization, palliative care clinicians may buffer this highly
stressful and potentially traumatic experience, which may partly
explain the reduction in psychological distress post-transplant.
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Appendix

Table A1. Analysis of Covariance of Patient-Reported Outcomes Using Multiple Imputations

Assessment

6-Month Outcome (n = 160)

Adjusted Mean Difference Between Groups* 95% CI P

HADS-D 21.28 22.45 to 20.12 .031
HADS-A 20.71 21.94 to 0.52 .253
PHQ-9 depressive symptoms 21.74 23.31 to 20.17 .030
PCL 24.10 27.36 to 20.85 .014
FACT-BMT 2.81 23.87 to 9.50 .406
FACT-Fatigue 0.09 23.66 to 3.84 .961

NOTE. Analyses are adjusted for baseline outcome scores. Bold indicates statistically significant.
Abbreviations: FACT-BMT, Functional Assessment of Cancer Therapy-Bone Marrow Transplant; HADS-A, Hospital Anxiety and Depression Scale anxiety subscale;
HADS-D, Hospital Anxiety and Depression Scale depression subscale; PCL, Post-Traumatic Stress Disorder Checklist; PHQ-9, nine-item Patient Hospital Questionnaire.
*The adjusted mean score is the predicted outcome score at the average baseline value for all participants.
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