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SURVIVORSHIP AFTER ALLOGENEIC HEMATOPOIETIC CELL TRANSPLANT

     Psychosocial and fi nan cial issues after 
hema to poi etic cell trans plan ta tion 
     David   Buchbinder  1  and  Nandita   Khera  2
1  CHOC Hospital , Orange, CA; and  2 College of Medicine, Mayo Clinic in Arizona, Phoenix, AZ 

   With improve ment in sur vival after hema to poi etic cell trans plan ta tion (HCT), it has become impor tant to focus on sur-
vi vors ’  psy cho so cial issues in order to pro vide patient - cen tered care across the trans plant con tin uum. The goals of 
this arti cle are to describe updates in the lit er a ture on cer tain psy cho so cial domains (emo tional / men tal health and 
social / fi nan cial) in HCT sur vi vors, offer a brief over view of the sta tus of the screen ing and man age ment of these com pli-
ca tions, and iden tify oppor tu ni ties for future prac tice and research. An evi dence - based approach to psy cho so cial care 
can be bro ken down as pri mary (pro mot ing health, rais ing aware ness, and addressing risk fac tors), sec ond ary (screen ing 
and directing early phar ma co log i cal and nonpharmacological inter ven tions), and ter tiary (reha bil i tat ing, lim it ing dis abil-
ity, and improv ing qual ity of life) pre ven tion. Implementing such an approach requires close coor di na tion between mul-
ti ple stake hold ers, includ ing trans plant cen ter staff, refer ring hema tol o gist / oncol o gists, and other sub spe cial ists in areas 
such as pal li a tive med i cine or psy chi a try. Innovative mod els of care that lever age tech nol ogy can bring these stake hold-
ers together to ful fi ll unmet needs in this area by addressing bar ri ers in the deliv ery of psy cho so cial care.  

   LEARNING OBJECTIVES 
   •    Understand the bur den of psy cho so cial com pli ca tions after hema to poi etic cell trans plan ta tion 
  •    Describe the approach to screen ing and man ag ing these com pli ca tions 
  •    Recognize bar ri ers in the deliv ery of psy cho so cial care  

  CLINICAL CASES 
  J. B. is a 47 - year - old non - His panic White female who is 6 years
post C anti gen mismatched unre lated - donor periph eral 
blood hema to poi etic cell trans plant (HCT) for acute mye-
loid leu ke mia. She had chronic graft - ver sus - host dis ease 
(GVHD) of the skin, fas cia, and joints and is cur rently on 
treat ment with pred ni sone, sirolimus, and extra cor po real 
photopheresis. She also had mul ti ple other com pli ca tions, 
includ ing a chronic nonhealing ulcer of the left shin, left -
 lower - extrem ity deep vein throm bo sis, chronic renal insuf-
fi  ciency, and a frac ture of the left femur due to oste o po-
ro sis, which then ended up as a myco bac te rial infec tion 
of the hip joint after sur gery. She got divorced 1 year after 
hema to poi etic cell trans plan ta tion (HCT) and lost her job 
3 years after the HCT due to miss ing work fre quently. She 
is extremely depressed due to the ongo ing med i cal and 
fi nan cial issues and was recently hos pi tal ized for express-
ing sui cidal intent. 

 A. R. is a 14 - year - old His panic male who received a matched 
unre lated - donor bone mar row trans plant for Wiskott - Aldrich

 syn drome at 10 months of age. His par ents emi grated from 
Mexico with out extended fam ily just before his trans plant. 
Med ic aid cov er age was ade quate, with min i mal out - of -
 pocket expenses or deduct ibles, but the stress of hav ing 
barely enough money for food and neces si ties was high, 
espe cially dur ing the early posttransplant period. Soon 
after the HCT, the father ran out of paid time off and was 
forced to take unpaid time off work. The par ents shared 
duties dur ing and after trans plant, often neglecting their 
own health care needs. A. R. did well from a med i cal stand-
point but has last ing cog ni tive and aca demic defi   cits and 
behav ioral prob lems that make it dif fi  cult for him to man-
age school. This has led to a great deal of stress for his par-
ents, espe cially since they have lit tle social sup port.  

 Introduction 
 J. B. and A. R. illus trate some of the issues faced by 100 000 
HCT sur vi vors in the United States, a pop u la tion projected 
to increase 5 - fold by 2030. 1  The cost of cure is the phys i-
cal, psy cho log i cal, and social sequelae of HCT that have a 
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det ri men tal impact on the qual ity of life of these sur vi vors after 
HCT (Table 1). HCT sur vi vors and their care giv ers have iden ti fied 
these con cerns as “what mat ters to them,” and addressing them 
is an impor tant com po nent for deliv ery of high-qual ity care.2 Un-
met needs in emo tional health and finan cial bur den in HCT sur vi-
vors have been recently described.3

The goal of this arti cle is to describe the updates in the lit er-
a ture for the last 5 years for psy cho so cial domains (emo tional/ 
men tal health and social/finan cial) across the HCT tra jec tory 
describ ing the bur den of the prob lem, with a spe cial focus on 
the pedi at ric/ado les cent and young adult (AYA) group. Many 
sem i nal stud ies conducted ear lier are not included. We also 
do not include phys i cal and sex ual func tion ing con cerns and 
psy cho so cial out comes for HCT care giv ers, though they may 
be highly related to the domains of inter est. We con clude by 
reviewing the cur rent sta tus of screen ing and man age ment of 
these com pli ca tions and oppor tu ni ties for improve ment, includ-
ing pos si ble incor po ra tion of recently tested psy cho so cial inter-
ven tions in prac tice, and high light the bar ri ers and mod els of 
care to address these com pli ca tions.

Emotional and men tal health and cog ni tive prob lems 
after HCT
Psychological sequelae fol low ing allo ge neic HCT, the impor tance 
of which can not be underestimated, have been documented 
(depres sion, anx i ety, per ceived stress, adverse cop ing, and neu-
rocognitive dys func tion). Potential risk fac tors for psy cho log i cal 
sequelae fol low ing HCT are numer ous; how ever, female gen der, 
youn ger age, not liv ing with a part ner, and chronic GVHD appear 
to be salient pre dic tors of impair ment. Among allo ge neic HCT 
sur vi vors, the most fre quently reported unmet needs are focused 
on psy cho log i cal sequelae.4 Despite this, few stud ies of psy cho-
log i cal sequelae have been conducted in long-term HCT sur vi-
vors in a con tem po rary cohort. These stud ies are often sub ject to 
a vari ety of meth od o log i cal lim i ta tions (small or often het ero ge-
neous sam ples, a lack of lon gi tu di nal data with short fol low-up, 
and the use of var i able mea sures).

Depression and anx i ety have been reported in 12% to 30% 
of HCT sur vi vors.4,5 Even at very dis tal time points as long as  
>20 years fol low ing HCT, depres sion and anx i ety remain a fre-
quent prob lem.6 While 22% to 43% of HCT sur vi vors suf fer from 
emo tional dis tress, post trau matic stress dis or der is rel a tively 
infre quent (3%–13%).7 Importantly, adap tive or maladaptive cop-
ing strat e gies play a cru cial role in the occur rence and impact of 
psy cho log i cal sequelae.8,9

Estimates sug gest that 10% to 40% of HCT sur vi vors expe-
ri ence neurocognitive dys func tion when mea sured with neuro-

psychological test ing; how ever, esti ma tes are higher when self- 
reported (40%–60%).4 A pro por tion of HCT sur vi vors may expe-
ri ence per sis tent neurocognitive dys func tion, while other 
sur vi vors may expe ri ence improve ments over time. Age, sex, 
edu ca tion, income, cog ni tive reserve, type of HCT, and con di-
tion ing inten sity are pre dic tive fac tors for post-HCT cog ni tive 
impair ment. Specific domains (ie, motor func tion ing) appear to 
be dis pro por tion ately impaired to a greater extent, whereas 
oth ers may be spared.10

Social and finan cial prob lems after HCT
Medical com pli ca tions after HCT along with the phys i cal and 
psy cho log i cal prob lems described above can adversely affect 
the social well-being as well as the employ ment and finan cial 
sta tus of sur vi vors. In turn, finan cial hard ship due to reduced 
income, loss of employ ment, and the cost of care for ongo ing 
active med i cal issues can exac er bate the stress and worsen the 
psy cho log i cal prob lems. Financial tox ic ity has emerged as an 
impor tant com pli ca tion of HCT, as mul ti ple stud ies have dem-
on strated patients’ poor finan cial well-being after HCT. A lack 
of well-val i dated instru ments to mea sure social and finan cial 
out comes, the use of mostly small insti tu tional stud ies, and the 
absence of lon gi tu di nal data are some of the gaps in research 
for this com pli ca tion of HCT. The prev a lence of finan cial hard-
ship ranges from 20% to 70% of HCT sur vi vors.4,11–15 In addi tion 
to the sociodemographic fac tors, chronic GVHD in allo ge neic 
HCT sur vi vors is a major fac tor asso ci ated with finan cial stress, 
as two-thirds of chronic GVHD patients endure finan cial hard-
ship despite health insur ance, and these are likely to be patients 
with lower house hold income.16 Denials and delays in care due to 
insur ance and loss of cov er age are com mon stress ors faced by 
HCT sur vi vors. Financial hard ship in HCT sur vi vors is known to be 
asso ci ated with poor qual ity of life, higher per ceived stress, non-
adherence to treat ment, higher symp tom bur den, and low sat-
is fac tion with care but, for tu nately, no impact on sur vival.11,12,16,17

The return to work (RTW) is an indi ca tor of func tional recov-
ery for trans plant sur vi vors, and the inabil ity to RTW may be 
asso ci ated with finan cial bur den. Only about half of the patients 
who pre vi ously con trib uted to house hold earn ings may be  able 
to RTW by 2 years after HCT.18 Chronic GVHD is a major fac tor 
influ enc ing RTW/sick leave, with one-quar ter of patients with 
chronic GVHD reporting being “dis abled/unable to work” at a 
median of 2 years post HCT.16,19 Lower phys i cal func tion ing, mul-
timorbidity, being female, and the receipt of periph eral blood 
stem cells for an unre lated HCT are asso ci ated with a lower like li-
hood of RTW post HCT.20–22 A lack of stan dard guide lines for RTW 
lead ing to poor com mu ni ca tion between pro vid ers, patients, 
and employers can be a bar rier to suc cess ful rein te gra tion of 
patients in the work place after HCT.23

While a major ity of HCT sur vi vors show rea son able lev-
els of social adjust ment, those with fatigue may be at risk for 
maladjustment and may need effec tive reha bil i ta tion strat e-
gies.24 Social rein te gra tion and social sup port, includ ing emo-
tional, infor ma tional, and logis ti cal sup port, can help mit i gate 
the effects of psy cho so cial prob lems, as illus trated by stud ies 
in can cer patients. One of the pos i tive sequelae of over com ing 
trau matic stress ors caused by life-threat en ing dis ease and inten-
sive treat ment reported in HCT sur vi vors is the phe nom e non of 
“post trau matic growth.” The roles of emo tional and instru men tal 
social sup port, social con straints, and sup port from health care 

Table 1. Physical, psy cho log i cal, and social sequelae of HCT

Physical sequelae Psychological sequelae Social sequelae

Poor phys i cal and 
men tal health

Depression/anx i ety Financial dis tress

Fatigue, sleep, pain Perceived stress Social rein te gra tion

Sexual dys func tion Adverse cop ing Return to work

Symptom bur den Cognitive dys func tion Social sup port/ 
mar i tal prob lems
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pro fes sion als in pro mot ing post trau matic growth have been elu-
ci dated fur ther in the last few years.14,25

Specific con sid er ations for pedi at ric/AYA pop u la tions
Pediatric patients are vul ner a ble to psy cho so cial sequelae after 
HCT. Among pedi at ric HCT sur vi vors, esti ma tes of phys i cal, psy-
cho log i cal, and social dys func tion vary due to het ero ge ne ity in 
meth od o log i cal aspects. Longitudinal eval u a tion of pedi at ric 
HCT sur vi vors is vital because the abil ity to assess spe cific con-
structs in chil dren changes over time; how ever, pro spec tive lon-
gi tu di nal data in pedi at ric HCT sur vi vor ship care are infre quent. 
Symptom bur den is greater and health-related qual ity of life is 
poorer when com pared to healthy peers, though com pa ra ble 
with con ven tion ally treated can cer sur vi vors.26 Health prob lems 
may pre vent 16% of sur vi vors from attend ing school; how ever, the 
need for spe cial edu ca tion ser vices at school was sim i lar between 
pedi at ric HCT sur vi vors and con ven tion ally treated sur vi vors.27  
Depression as well as anx i ety is often noted among pedi at ric HCT 
sur vi vors as com pared to healthy peers. A recent study found 
that 16% of pedi at ric HCT sur vi vors endorsed depres sion, where-
as 10% of sur vi vors endorsed anx i ety.28 Neurocognitive dys func-
tion is prev a lent in about 50% of pedi at ric HCT sur vi vors.28 The  
domain of motor devel op ment was affected to the greatest ex-
tent; how ever, lan guage, social, and emo tional devel op ment was 
also impaired com pared to healthy peers.

AYA sur vi vors of HCT are a unique pop u la tion that require 
spe cial care con sid er ations. HCT and its sequelae may under-
mine the abil ity of AYA sur vi vors to achieve mile stones such as 
grad u at ing from col lege, selecting a career, and establishing 
employ ment as well as achiev ing socio eco nomic inde pen dence 
from par ents, serv ing as a risk fac tor for adverse psy cho so cial 
out comes.29,30 Despite the impor tance of devel op ing a greater 
under stand ing of the AYA expe ri ence within the con text of HCT 
sur vi vor ship, few stud ies have focused on psy cho so cial sequelae 
among AYA sur vi vors of HCT. When we com pare AYA sur vi vors 
to healthy peers, dec re ments in phys i cal and social func tion ing 
and health become appar ent.31,32 AYA sur vi vors of HCT report 
feel ing left behind their peers, which some times leads them to 
rush back to work and school and take on too many respon si-
bil i ties too quickly, resulting in over whelm ing demands.33 RTW 
and employ ment issues con tinue to be major psy cho so cial chal-
lenges for AYA sur vi vors of HCT.34

Risk fac tors for adverse psy cho so cial out comes among AYA 
sur vi vors of HCT include sociodemographic (age, edu ca tion 

level, etc), trans plant-related (con di tion ing reg i mens with total 
body irradiation), and posttransplant fac tors such as chronic 
health con di tions and chronic GVHD. AYA sur vi vors of HCT have 
a myr iad of unmet psy cho so cial needs that dif fer from other HCT 
sur vi vors, indi cat ing a neces sity to develop inter ven tions spe cifi -
cally tai lored to them.35

Screening for and inter ven tions to help improve  
psy cho so cial health in HCT sur vi vors
Most trans plant cen ters per form some form of psy cho so cial 
eval u a tion, includ ing finan cial assess ment of HCT can di dates 
prior to HCT. Table 2 pro vi des exam ples of some of the screen-
ing instru ments used in clin i cal prac tice, though these may not 
nec es sar ily be lim ited to the HCT pop u la tion. However, there 
is a lot of var i abil ity in terms of fre quency and types of these 
assess ments before and after HCT at var i ous trans plant cen ters. 
Also, the approach when addressing these issues is usu ally reac-
tive rather than pro ac tive. Increasing aware ness is vital to iden-
tify sur vi vors and their fam ily mem bers who may ben e fit from 
addi tional in-depth assess ment and refer ral for resources for 
these issues. Guidelines for post-HCT care rec om mend peri odic 
screen ing for psy cho so cial dif fi cul ties, espe cially depres sion, 
after trans plant, at 6 and 12 months, and annu ally there af ter.36 
They also rec om mend men tal health pro fes sional coun sel ing 
for those with rec og nized defi  cits and reg u lar assess ments of 
spou sal/care giver psy cho log i cal adjust ment and fam ily func-
tion ing while encour ag ing robust sup port net works. Universal 
screen ing for finan cial dis tress should be added to the usual 
assess ments since it is prev a lent and affects patient out comes.37

Developing a set of stan dard patient-reported out come mea-
sures to be col lected at peri odic time points and to address the 
domains most rel e vant to sur vi vors is cru cial. Such mea sures 
can help under stand the pop u la tion-based prev a lence of these 
psy cho so cial issues and screen for prob lems that would need 
inter ven tion in real time. Electronic med i cal records can be lev-
er aged to rou tinely col lect a stan dard ized set of social, psy cho-
log i cal, and behav ioral deter mi nants of health to inte grate this 
pro cess with rou tine clin i cal care. Screening rec om men da tions 
and pos si ble man age ment options may also be incor po rated 
into sur vi vor ship care sum ma ries to facil i tate the deliv ery of psy-
cho so cial care across the tra jec tory of HCT care.38 It is inter est-
ing to note that these indi vid u al ized care plans as edu ca tional 
tools can lead to reduced dis tress and improve ment in the men-
tal domain of health-related qual ity of life, as shown by a recent 
ran dom ized clin i cal trial.39

Table 2. Examples of psy cho so cial and finan cial screen ing tools

Scale Description

Psychosocial Assessment of Candidates for Transplant41 Describes psy cho so cial func tion ing before organ and HCT

Transplant Evaluation Rating Scale42 Describes psy cho so cial func tion ing before organ and HCT

Psychosocial Assessment Tool—Hematopoietic Cell Transplantation43 Describes the fam ily psy cho so cial risk for fam i lies of a child under go ing HCT

Stanford Integrated Psychosocial Assessment for Transplantation44 Measures psy cho so cial read i ness for trans plant

Comprehensive Score for Financial Toxicity45 Describes the finan cial dis tress expe ri enced by can cer patients 18 years of 
age and older dur ing the past 7 days

InCharge Financial Distress/Financial Well-Being Scale46 Measures responses to one’s finan cial state on a con tin uum rang ing from 
over whelm ing finan cial dis tress to no finan cial dis tress

D
ow

nloaded from
 http://ashpublications.net/hem

atology/article-pdf/2021/1/570/1851740/570buchbinder.pdf by guest on 04 M
ay 2024



Psychosocial com pli ca tions of HCT | 573

Ta
bl

e 
3.

 P
sy

ch
os

oc
ia

l i
nt

er
 ve

n t
io

ns
 fo

r 
H

C
T 

su
r v

i v
or

s

A
ut

ho
r

Sa
m

pl
e

St
ud

y 
de

si
gn

In
te

rv
en

ti
on

M
ea

su
re

s
Fi

nd
in

gs

D
ep

re
ss

io
n/

an
x i

 et
y

 
C

o p
el

an
d

 
et

 a
l47

n =
 20

, a
llo

 g
e n

ei
c 

H
C

T,
 >

18
 y

ea
rs

 
of

 a
g

e
Si

ng
le

-a
rm

 p
ro

 sp
ec

 tiv
e 

 
p

re
-H

C
T,

 d
ay

 0
, +

14
,  

+3
0,

 +
60

W
ee

kl
y 

co
l la

b o
 ra

 tiv
e 

ca
re

 
m

ee
t in

gs
 w

ith
 H

C
T 

cl
i n

i c
ia

ns
 

an
d 

ps
y c

hi
 a t

ris
t,

 re
vi

ew
 

ca
se

 a
nd

 p
ro

 vi
de

 p
ha

r m
a c

o-
lo

gi
c 

re
c o

m
 m

en
 da

 tio
ns

 a
nd

 
ps

y c
ho

 so
 ci

al
 c

ou
n s

el
 in

g 
re

fe
r r

al
s

H
os

p
ita

l A
nx

ie
ty

 a
nd

 
D

ep
re

ss
io

n 
Sc

al
e

A
nx

ie
ty

 d
ec

re
as

ed
 a

nd
 d

ep
re

s s
io

n 
d

ec
re

as
ed

 (p
re

- t
o 

d
ay

 +
60

).

 
K

im
 e

t 
al

48
n =

 40
, m

ea
n 

ag
e 

59
.2

 y
ea

rs
Ra

nd
om

iz
ed

 (i
nt

er
 ve

n t
io

n 
or

 in
fo

r m
a t

io
n 

co
n t

ro
l) 

p
re

- a
nd

 p
os

t 
as

se
ss

 m
en

t

D
ig

ita
l s

to
 ry

 te
ll i

ng
—

fo
ur

 3
-m

in
 ut

e 
p

er
 so

na
l/

em
o t

io
n a

lly
 ri

ch
 s

to
rie

s 
ab

ou
t 

p
os

t-
H

C
T 

ca
re

PO
M

S 
su

b
 sc

al
es

 fo
r 

d
ep

re
s-

si
on

 a
nd

 a
nx

 i e
ty

, P
RO

M
IS

 
So

ci
al

 S
up

p
or

t 
sc

al
e

Pe
rc

ei
ve

d 
so

ci
al

 s
up

 po
rt

 in
cr

ea
se

d
 

fo
r i

nt
er

 ve
n t

io
n 

an
d 

de
cr

ea
se

d 
fo

r 
co

n t
ro

l. 
A

nx
ie

ty
 a

nd
 d

ep
re

s s
io

n 
im

pr
ov

ed
 w

ith
 ti

m
e 

fo
r b

ot
h.

C
op

in
g/

st
re

ss

 
Ba

lc
k 

et
 a

l49
n =

 91
, a

llo
 g

e n
ei

c 
an

d
 a

ut
ol

 o g
ou

s,
 

>1
8 

ye
ar

s 
of

 a
g

e
Ra

nd
om

iz
ed

 (i
nt

er
 ve

n t
io

n 
or

 c
on

 tr
ol

 g
ro

up
) p

re
-

H
C

T,
 d

ay
 +

11
, +

23

Pr
ob

le
m

-s
ol

v i
ng

 t
ra

in
 in

g
H

A
D

S,
 S

C
L-

9,
 B

rie
f C

op
e,

 
So

ci
al

 P
ro

b
le

m
-S

ol
vi

ng
 

In
ve

nt
or

y-
R

, Q
ue

st
io

ns
 

of
 P

ai
n,

 N
C

C
N

 D
is

tr
es

s 
Th

er
m

om
et

er

A
nx

ie
ty

, d
is

 tr
es

s,
 p

ai
n,

 s
tr

es
s 

w
er

e 
lo

w
er

 a
nd

 a
ct

iv
e 

co
p

 in
g

 b
et

 te
r 

w
ith

 in
te

r v
en

 tio
n.

 B
et

te
r 

 ab
le

 t
o 

re
d

uc
e 

ne
g

 a t
iv

e 
or

i e
n t

a t
io

n 
an

d
 

p
ro

b
 le

m
-s

ol
ve

 w
ith

 in
te

r v
en

 tio
n.

 
So

 m
er

s 
et

 a
l50

n =
 36

, a
llo

 g
e n

ei
c 

an
d

 a
ut

ol
 o g

ou
s 

(8
3%

), 
m

ea
n 

ag
e 

56
 y

ea
rs

Ra
nd

om
iz

ed
 (i

nt
er

 ve
n t

io
n 

or
 u

su
al

 t
re

at
 m

en
t)

  
p

re
- a

nd
 p

os
t 

as
se

ss
 m

en
t

M
ob

ile
 p

ai
n-

co
p

 in
g

 s
ki

lls
: w

eb
si

te
 

w
ith

 p
er

 so
n a

l iz
ed

 m
es

 sa
g

es
 

an
d

 p
ai

n 
as

se
ss

 m
en

t 
ac

tiv
 ity

. 
M

at
er

ia
ls

 (h
an

d
 ou

ts
, v

id
 eo

s,
 

au
d

io
 fi

le
s)

 a
b

ou
t 

p
ai

n-
co

p
 in

g
 

ad
vi

ce
 fr

om
 p

at
ie

nt
s 

an
d

 h
ow

 t
o 

ap
p

ly
 p

ai
n-

co
p

 in
g

 s
ki

lls

Br
ie

f p
ai

n 
in

ve
n t

or
y,

 p
ai

n 
d

is
-

ab
il i

ty
 in

d
ex

, p
ai

n 
su

b
 sc

al
e 

of
 t

he
 c

hr
on

ic
 p

ai
n 

se
lf-

ef
fi-

ca
cy

 s
ca

le
, P

RO
M

IS
 F

at
ig

ue
 

sc
al

e,
 F

A
C

T 
w

el
l-b

ei
ng

 
sc

al
e,

 2
M

W
T

In
te

rv
en

tio
n 

w
ith

 im
pr

ov
ed

 p
ai

n,
 s

el
f-

ef
fi c

ac
y,

 a
nd

 o
n 

th
e 

2M
W

T,
 a

nd
 

no
 im

pr
ov

em
en

t 
in

 t
he

 c
on

tr
ol

 
gr

ou
p.

 C
ha

ng
es

 in
 p

ai
n 

 di
s a

bi
l it

y 
 

an
d 

fa
tig

ue
 in

 b
ot

h 
g

ro
up

s;
 

ef
fe

ct
 s

iz
es

 w
er

e 
la

rg
er

 fo
r t

he
 

in
te

r v
en

 tio
n 

g
ro

up
. N

o 
ch

an
g

es
 

in
 p

ai
n 

se
ve

r it
y 

in
 e

ith
er

 g
ro

up
.

 
M

a j
ha

il 
et

 a
l39

n =
 45

8,
 a

llo
 ge

 ne
ic

 (4
8%

) i
nt

er
 ve

n t
io

n 
ar

m
, (

44
%

) c
on

 tr
ol

 a
rm

, m
ed

ia
n 

ag
e 

59
 y

ea
rs

 fo
r b

ot
h 

ar
m

s

Ra
nd

om
iz

ed
 (i

nt
er

 ve
n t

io
n 

or
 c

on
 tr

ol
) p

re
- a

nd
 p

os
t 

as
se

ss
 m

en
t 

(6
 m

on
th

s)

Su
rv

iv
or

sh
ip

 c
ar

e 
p

la
n

C
SI

, C
TX

D
, K

no
w

le
dg

e 
of

 
Tr

an
sp

la
nt

 E
xp

os
ur

es
, 

H
ea

lth
 C

ar
e 

U
til

iz
at

io
n,

 S
F-

12

In
te

rv
en

tio
n—

lo
w

er
 d

is
 tr

es
s 

sc
or

es
 

at
 6

 m
on

th
s 

an
d

 g
re

at
er

 m
en

 ta
l 

he
al

th
 s

co
re

s

 
Sy

 rja
la

 e
t 

al
40

 
Sy

rja
la

 e
t 

al
51
 

Yi
 e

t 
al

52

n =
 75

5,
 a

llo
 g

e n
ei

c 
an

d
 a

ut
ol

 o g
ou

s 
(2

7%
), 

m
ea

n 
ag

e 
51

 y
ea

rs
Ra

nd
om

iz
ed

 (i
nt

er
 ve

n t
io

n 
or

 in
te

r v
en

 tio
n 

+ 
pr

ob
 le

m
- 

so
lv

 in
g 

tr
ai

n i
ng

 o
r c

on
-

tr
ol

—
de

la
ye

d 
ac

ce
ss

 to
 

in
te

r v
en

 tio
n)

 p
re

- a
nd

 
po

st
 a

ss
es

s m
en

t 
 

(6
 m

on
th

s)

IN
SP

IR
E—

ta
i lo

re
d 

w
eb

 p
ag

e 
w

ith
 

to
p i

cs
 (1

) l
ift

 m
oo

d,
 re

du
ce

 fa
tig

ue
, 

bo
os

t h
ea

lth
; (

2)
 s

el
f-c

ar
e 

tip
s 

an
d

 
to

ol
s;

 (3
) t

ai
 lo

re
d 

ca
re

 g
ui

de
 lin

es
; 

(4
) f

or
um

 fo
r p

os
t in

g 
ex

pe
 ri e

nc
es

 
an

d 
fo

r i
np

ut
; (

5)
 re

so
ur

ce
 li

st
 

pr
ob

 le
m

-s
ol

v i
ng

—
fo

cu
s 

on
 

pr
ob

 le
m

s 
an

d 
go

al
 s

et
 tin

g 
w

ith
 

ps
y c

ho
l o

 gi
st

s 
(>

4 
se

s s
io

ns
)

C
TX

D
, S

C
L-

90
-R

 D
ep

re
ss

io
n 

Sc
al

e,
 S

F-
36

, F
SI

IN
SP

IR
E+

 p
ro

b
 le

m
-s

ol
v i

ng
 t

ra
in

 in
g

 
m

or
e 

lik
el

y 
to

 im
p

ro
ve

 in
 d

is
 tr

es
s 

th
an

 c
on

 tr
ol

s.
 M

al
e,

 a
g

e 
<4

0 
ye

ar
s,

 A
fr

i c
an

 A
m

er
 i c

an
s 

w
er

e 
le

ss
 li

ke
ly

 t
o 

en
ro

ll.
 E

ng
ag

em
en

t 
d

id
 n

ot
 d

if f
er

 b
y 

ra
ce

, e
d

u c
a t

io
n,

 
in

co
m

e,
 r

ur
al

/u
rb

an
 re

s i
 d

en
ce

, 
co

m
 p

ut
er

 e
xp

e r
i e

nc
e,

 d
on

or
 

ty
p

e,
 o

r 
p

re
s e

nc
e 

of
 d

ep
re

s s
io

n.

C
og

ni
tiv

e/
de

ve
l o

p m
en

 ta
l

 
Fe

 rr
ar

o 
et

 a
l53

n =
 11

0
Fe

as
ib

ili
ty

 s
tu

dy
 o

f s
cr

ee
n i

ng
 

at
 p

re
-H

C
T,

 d
ay

 +
10

0,
 2

 
ye

ar
s,

 5
 y

ea
rs

 p
os

t H
C

T

M
oC

A
, B

A
C

H
N

eu
ro

co
g

ni
tiv

e 
sc

re
en

 in
g

 is
  

fe
a s

i b
le

 t
o 

d
o 

p
rio

r 
to

 a
nd

 p
os

t 
tr

an
s p

la
nt

.

 
H

o o
d

in
 

et
 a

l54
n =

 9,
 a

llo
 g

e n
ei

c 
H

C
T,

 m
ea

n 
ag

e 
 

53
 y

ea
rs

, c
on

 tr
ol

 c
oh

or
ts

—
 

co
n c

ur
 re

nt
 lo

n g
i tu

 d
i n

al
 s

tu
d

y

A
nc

ill
ar

y 
st

ud
y 

an
d

  
fe

a s
i b

il i
ty

 o
f a

ss
es

si
ng

 
vo

rin
os

ta
t,

 c
og

 ni
 tiv

e 
fu

nc
 tio

n,
 a

nd
 Q

O
L 

 
b

as
e l

in
e,

 d
ay

 3
0,

 1
00

, 1
60

Vo
rin

os
ta

t 
+ 

Ta
c 

+ 
M

TX
 fo

r 
G

V
H

D
 

p
ro

 p
hy

 la
xi

s
C

og
st

at
e,

 P
H

Q
-9

, G
A

D
-7

, 
FA

C
T-

G
en

er
al

N
eu

ro
co

gn
iti

ve
 fu

nc
 tio

n,
 d

ep
re

s-
si

on
, a

nx
 i e

ty
, q

ua
lit

y 
of

 li
fe

 d
id

 
no

t d
if f

er
 a

cr
os

s 
tim

e.
 M

od
el

in
g—

ne
ur

oc
og

ni
tiv

e 
fu

nc
 tio

n 
in

 
vo

rin
os

ta
t p

at
ie

nt
s 

co
m

 pa
re

d 
to

 
au

to
 c

on
 tr

ol
s 

w
as

 e
qu

iv
 a l

en
t a

nd
 

be
t t

er
 th

an
 a

llo
 c

on
 tr

ol
s.

D
ow

nloaded from
 http://ashpublications.net/hem

atology/article-pdf/2021/1/570/1851740/570buchbinder.pdf by guest on 04 M
ay 2024



574 | Hematology 2021 | ASH Education Program

There is a need for inter ven tions spe cific to HCT sur vi vors that 
are evi dence based and lever age novel plat forms to improve 
acces si bil ity, with the goal of miti gat ing risks and improv ing out-
comes fol low ing HCT. Table 3 sum ma rizes some of the inter ven-
tions that have attempted to address the psy cho so cial domains 
in HCT sur vi vors. These inter ven tions were largely aimed at 
depres sion, anx i ety, stress, and cop ing, with only one inter ven-
tion focused on cog ni tive dys func tion. To our knowl edge, in the 
last 5 years no inter ven tions have been published focus ing on 
finan cial hard ship or social health among HCT sur vi vors spe cifi -
cally, suggesting a concerning gap in the care of HCT sur vi vors 
and their fam i lies. Most inter ven tion stud ies have been by sin gle 
insti tu tions employing small sam ple sizes to assess accept abil ity 
as well as fea si bil ity. Most stud ies were not appro pri ately pow-
ered to assess effi cacy and require future eval u a tion within the 
con text of larger ran dom ized con trolled tri als.

Barriers to psy cho so cial care deliv ery and mod els  
to address bar ri ers
Many bar ri ers at dif fer ent lev els need to be over come to rec-
og nize and ade quately treat the psy cho so cial con cerns of HCT 
sur vi vors in rou tine clin i cal prac tice (Figure 1). Even if we iden-
tify HCT sur vi vors in need of psy cho so cial sup port, pro vid ing in-
depth assess ments with con nec tiv ity to avail  able resources in a 

per son al ized fash ion and trans lat ing the research in psy cho so cial 
inter ven tions to actual clin i cal prac tice remains a chal lenge.

To over come this chal lenge, we need to develop and imple-
ment effec tive mod els for deliv er ing psy cho so cial care. These 
mod els should be based on the 3-step approach to pre ven-
tion of these com pli ca tions. The first step or pri mary pre ven-
tion would include health pro mo tion activ i ties, includ ing using 
trans plant as a “teach able moment” for pro mot ing health 
behav ior change, increas ing aware ness, and pre emp tively try-
ing to address risk fac tors for these com pli ca tions. Secondary 
pre ven tion would include screen ing that, as reviewed above, 
should be com pre hen sive, performed mul ti ple times post HCT, 
and lead to action able care path ways pos si bly incor po rat ing 
the tested inter ven tions in rou tine care. Tertiary pre ven tion tar-
geted at decreas ing mor bid ity and mor tal ity from these com-
pli ca tions would include reha bil i ta tion strat e gies and dis abil ity 
lim i ta tion.

Implementing the above approach requires inte gra tion of 
all  the rel e vant stake hold ers, such as the trans plant team, pri-
mary care or oncol ogy phy si cian, psy chol o gist or psy chi a trist, 
social work ers, and finan cial coun sel ors (Table 4). With the 
increased focus on vir tual med i cine because of the COVID-19 
pan demic, there is an oppor tu nity to lever age vir tual tech nol-
o gies to deliver well-rounded, risk-strat i fied sur vi vor ship care 

Transplant center/ 
health care provider 
level 
• Lack of resources 
• Lack of interest and 

compe�ng priori�es 
• Lack of awareness of 

needs and screening and 
preven�on guidelines 

• Lack of tools to address 
psychosocial concerns 

• Inadequate 
communica�on  

Pa�ent-level 
• Lack of informa�on, 

knowledge, and skills 
• Socioeconomic and 

cultural barriers 
• Heterogeneity of late 

complica�ons 
• Logis�cal challenges 
•  Different psychosocial 

needs at different �mes in 
transplant con�nuum 

Health care system 
• Lack of/inadequate 

reimbursement 
• Lack of resources and 

specialists 
• Poor coordina�on of care 
• Compe�ng priori�es 
• Inadequate quality 

assurance and 
accountability  

Figure 1. Barriers to psychosocial care delivery.

D
ow

nloaded from
 http://ashpublications.net/hem

atology/article-pdf/2021/1/570/1851740/570buchbinder.pdf by guest on 04 M
ay 2024



Psychosocial com pli ca tions of HCT | 575

incor po rat ing psy cho so cial screen ing and inter ven tions. This 
can help encour age health-related self-effi cacy in patients, 
increase health sys tem capac ity, and pro mote adap tive HCT 
sur vi vor ship. Online pro grams may help address some of the 
bar ri ers in pro vid ing psy cho so cial care such as dis tance, vary-
ing needs, and lack of stan dard fol low-up care. Recently, the 
INSPIRE (Inter net-Based Survivorship Program with Information 
and Resources) study found no dif fer ences between the study 
arms in the pri mary end point of aggre gated out comes of can-
cer and treat ment dis tress, depres sive symp toms, phys i cal 
dys func tion, and fatigue, though there was sig nifi  cant improve-
ment in dis tress alone for those in the INSPIRE+ prob lem-solv ing 
treat ment arm.40

CLINICAL CASES (Con tin ued)
In addi tion to the man age ment of J. B.’s med i cal com pli ca tions, 
a mul ti dis ci plin ary team that included her trans plant phy si-
cian, nurse, and social worker; patient finan cial ser vices; and 
pro vid ers from pal li a tive med i cine and psy chi a try/psy chol ogy 
came together to help her man age her var i ous issues and pro-
vide coor di nated care. Frequent touch points with her using 
vir tual vis its made her feel that her team was engaged in her 
over all care. Participating in a sup port group for chronic GVHD 
patients helped her feel emo tion ally supported.For the finan-
cial hard ship, A. R.’s fam ily was referred to a local char i ta ble 
orga ni za tion that pro vided grant funds for rent assis tance. Due 

Table 4. HCT psy cho so cial pro vid ers and roles

Category Role

Transplant phy si cian Provide edu ca tion to patients and fam i lies regard ing signs of psy cho so cial dis tress asso ci ated with HCT
Recognize signs of psy cho so cial dis tress and assess for psy cho so cial dis tress asso ci ated with HCT

Transplant nurse Provide edu ca tion to patients and fam i lies regard ing signs of psy cho so cial dis tress asso ci ated with HCT
Recognize signs of psy cho so cial dis tress and assess for psy cho so cial dis tress asso ci ated with HCT

Social worker/case man ager Educate, rec og nize, and assess for psy cho so cial dis tress. 
Facilitate patient and fam ily adjust ment to the pro cess of HCT and its sequelae.
Refer patients and fam i lies with dis tress for spe cial ized ser vices and com mu nity resources.
Address a range of psy cho so cial and finan cial needs (eg, insur ance ben e fits, coor di na tion of care, nav i gat ing 

health sys tem, peer sup port).

Psychologist Provide con sul ta tion and man age ment of psy cho so cial con cerns iden ti fied among HCT patients and fam i lies  
using var i ous psy cho ther a peu tic tech niques.

Assist in the con trol of symp toms (eg, anx i ety, depres sion) that may impact patient and fam ily well-being.

Psychiatrist Diagnose and treat psy cho logic and psy chi at ric dis or ders that arise dur ing HCT using psy cho phar ma co logic  
inter ven tions.

Assist in the con trol of symp toms (eg, anx i ety, depres sion) that may impact patient and fam ily well-being.

Chaplain, clergy, pas to ral care Assist patients and fam i lies with cop ing, spir i tual coun sel ing.

Patient finan cial ser vices Assist patient and fam i lies with prior autho ri za tion, pay ment plans to put together an appeal for deni als to help 
with costs of care.

Primary care phy si cian/pri mary 
hema tol o gist/oncol o gist

Work closely with trans plant team to screen and address psy cho so cial issues and pro vide sup port.

Table 5. Recommended areas of focus for future research pri or i ties and clin i cal prac tice

Area Focus

Study design and mea sures Proactively col lect psy cho so cial and finan cial health data among HCT patients and fam i lies across the entire  
tra jec tory of trans plant care (lon gi tu di nal) using large, rep re sen ta tive sam ples.

Increase focus on spe cial pop u la tions—chil dren, ado les cents, and young adults, older adults, racial/eth nic minor ity 
patients.

Use well-val i dated and stan dard patient-reported out come mea sures.

Screening and assess ment Develop evi dence-based rec om men da tions for uni ver sal screen ing and assess ment of HCT patients and fam i lies 
at defined time points across the entire trans plant tra jec tory using a stan dard set of patient-reported out come 
mea sures focused on psy cho so cial and finan cial dis tress.

Leverage tech nol ogy to ensure robust con nec tiv ity to HCT cen ter and com mu nity-based resources.

Rehabilitation and inter ven tion Develop and test effec tive reha bil i ta tion strat e gies, social sup port (emo tional, infor ma tional, and logis ti cal)  
inter ven tions, and finan cial sup port inter ven tions.

Employ novel plat forms for deliv ery and devel op men tally tai lored for spe cial pop u la tions.

Education and aware ness Raise aware ness regard ing psy cho so cial and finan cial health through var i ous means includ ing edu ca tional efforts 
directed at all  lev els includ ing, but not lim ited to, patients and fam i lies as well as trans plant care pro vid ers and 
pol icy-mak ers.

Develop met rics to exam ine the effec tive ness of these mea sures.
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to his cog ni tive and aca demic chal lenges, A. R. was referred for 
for mal neuropsychological eval u a tion. Based upon the detailed 
eval u a tion, the HCT clin i cal team and A. R.’s par ents worked 
closely with the child’s school, includ ing his teach ers and the 
admin is tra tion, to develop an appro pri ate, indi vid u al ized edu-
ca tion plan for A. R. With addi tional sup port in the class room, 
A. R. was  able to make mod est gains in his aca demic suc cess.

Future direc tions
Table 5 pro vi des a suggested out line of research pri or i ties and 
areas of clin i cal focus when con sid er ing poten tial psy cho so cial 
risk and finan cial dis tress among HCT sur vi vors. With advances 
in treat ment prac tices and sur vival after HCT, there is an increas-
ing rec og ni tion of the adverse impact of trans plant on psy cho-
so cial aspects of sur vi vor ship, includ ing the need to proactively 
col lect and inter vene in patient-reported out comes after HCT. 
Multiple ini tia tives in the field of HCT are begin ning to iden tify 
the gaps in prac tice and research and rec og nize the impor tance 
of inte grat ing patient-cen tered out come screen ing and inter-
ven tions with the goal of improv ing long-term health out comes 
after HCT.2,4 The role of edu ca tional ini tia tives to empower and 
engage patients and their care giv ers in improv ing their psy cho-
so cial health is extremely valu able. A mul ti pronged approach to 
address psy cho so cial con cerns uti liz ing all  rel e vant stake hold ers 
can go a long way in ensur ing the long-term suc cess of this med-
i cally com pli cated, resource-inten sive pro ce dure.
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