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PROBLEM IDENTIFICATION: Although frailty is

an important parameter in treatment planning

and in predicting prognosis and overall survival
among patients with hematologic malignancies and
recipients of hematopoietic stem cell transplantation,
frailty assessment tools are not standardized in
clinical care settings. The purpose of this article

is to provide an overview of the literature on frailty
assessment tools in these patient populations.

LITERATURE SEARCH: A systematic search of
CINAHL®, Embase®, MEDLINE®, PubMed®, and

Web of Science was performed using keywords and
controlled vocabulary for the concepts “bone marrow
transplants,” “hematologic neoplasms,” and “frailty.”

DATA EVALUATION: Extracted data included study
type, diagnosis, transplantation status, frailty tools
used, and outcome measures.

SYNTHESIS: A systematic search resulted in 24
studies that met the inclusion criteria. There were
significant differences in how various groups define
and assess frailty.

IMPLICATIONS FOR PRACTICE: Addressing the

lack of standardized frailty assessments will assist
healthcare providers to routinely integrate frailty
measures in clinical assessments to identify those at
risk for poor outcomes, improving personalized care.
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railty is considered “a medical syn-
drome with multiple causes and con-
tributors that is characterized by di-
minished strength and endurance,
and reduced physiologic function that
increases an individual’s vulnerability for developing
increased dependency and/or death” (Morley et al.,
2013, p. 392). The progression from being healthy to
frail is often silent and typically manifests in the clini-
cal setting as an unexpected decline in an individual’s
physical and cognitive state (Searle & Rockwood, 2015;
Song et al., 2014); however, there is no clear consensus
on how to operationalize the measurement of physi-
cal frailty as a vulnerable state (Pel-Littel et al., 2009).
Frailty is a common clinical syndrome in older adults
that increases the risk for poor health outcomes, in-
cluding hospitalization, falls, and increased mortality
(Perna et al.,, 2017). Although common in aging pop-
ulations, the condition of frailty is increasingly being
recognized as having a significant impact on clinical
outcomes in multiple diseases and disorders such as
cancer, diabetes, and heart failure (El Assar et al., 2019;
Walston et al., 2018). As such, a number of specific
tools have been developed to measure frailty, either as
a separate construct or as one of several comorbidities
in the context of a particular health state. For example,
in the field of hematologic cancers and hematopoiet-
ic stem cell transplantation (HSCT), frailty has been
defined, studied, and assessed in various ways. The
purpose of this scoping review is to chart the state of
the science for frailty assessment and describe frailty
screening tools used in patients with hematologic can-
cers, with a focus on recipients of HSCT.
Hematologic malignancies are cancers that are
initiated in the blood-forming cells of the body,
such as the bone marrow and cells of the immune
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system. Some examples of blood cancers are leu-
kemias, lymphomas, and multiple myeloma. HSCT
is a process by which abnormal blood-forming
stem cells are replaced by healthy cells, potentially
serving as a curative treatment for hematologic
cancers, myelodysplastic syndrome, and other
blood disorders. Type of malignancy, disease sever-
ity, and donor availability determine whether an
individual receives an autologous or an allogeneic
transplantation. The patient’s own cells are used
in an autologous transplantation, whereas in allo-
geneic HSCT, cells are harvested from a donor. The
disease process and other factors (e.g., patient age,
existing comorbidities) determine the conditioning
chemotherapy regimen that patients receive prior
to transplantation (Phelan et al., 2020). Treatment
planning, goals, and decisions regarding aggressive
chemotherapy regimens for treating hematologic
cancers include eligibility determinants such as
chronologic age, comorbidities, and physical per-
formance status. To proceed to HSCT, individuals

FIGURE 1. PRISMA Flow Diagram

Articles identified Duplicates removed
(N=711) (n=146)
m Database search
(n=708)
m Othersources (n = 3)

Articles screened Articles excluded
(n=565) (n=380)

Full-text articles Full-text articles
assessed for eligibility excluded (N=161)
(n=185) m Abstracts (n = 88)
m Reviews (n = 44)
m Opinion or editorial
(n=8)
m Effects of
Articles included pharmaceutical
(N=24) intervention (n = 8)
m HSCT (n=11) m Notrelevant(n=7)
m Hematologic m Did not meet criteria
malignancies (n = 13) (n=16)

HSCT—hematopoietic stem cell transplantation;
PRISMA—Preferred Reporting Items for Systematic
Reviews and Meta-Analyses
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with hematologic malignancy are expected to be in
remission. Regardless of the transplantation pro-
cess, these individuals have already been exposed
to intense therapies to treat their cancer, with some
receiving multiple regimens, that unfortunately
increase their risk for frailty. The sequelae from dis-
tinct disease processes with unique clinical courses,
combined with the potential for treatment-related
toxicity, emphasize the need for additional assess-
ments in patients with hematologic malignancies as
well as patients undergoing HSCT (Abel & Klepin,
2018).

In addition, advancements in treatment modali-
ties and reduced-intensity chemotherapy regimens
have led to an increase in the number of patients eli-
gible for HSCT. Despite increases in the number of
novel agents and treatment regimens, there has been
a scarcity of specific guidance for treatment decisions
that integrate characteristics of the malignancy, as
well as the patient’s individual characteristics, prior
therapies, and frailty. This is particularly relevant
among the older adult population, where the majority
of blood cancers occur and frailty is more prevalent
(Abel & Klepin, 2018). The rise in the number of
patients eligible for HSCT requires healthcare pro-
viders to update existing assessments to include new,
relevant criteria, such as frailty, as part of developing
a comprehensive risk-stratification strategy. Pidala et
al. (2013) found that 92% of providers predominantly
consider age as a dominant driver for predicting
HSCT eligibility. In cancers such as diffuse large B-cell
lymphoma, myelodysplastic syndrome, and multi-
ple myeloma, it has been suggested that older adult
patients be assessed using a multifaceted approach
that involves measures of comorbidities, functional
and cognitive capabilities, emotional health, nutri-
tional status, and physiologic age (based on functional
and biologic factors) for personalized therapy and
predictions of therapy tolerance (Abel & Klepin, 2018;
Morrison et al., 2015). Although chronologic age is an
easier and important criterion to assess, it is critical
to understand and acknowledge that existing comor-
bidities, functional and cognitive decline, and other
physiologic measures need to be included in HSCT
preassessments. These multidimensional parame-
ters can also aid in monitoring prognosis, predicting
therapy tolerance, and providing more personalized
therapy.

In individuals with cancer, frailty may indicate
chemotherapy intolerance and an increased risk of
postoperative complications (Handforth et al., 2015;
Rosko et al., 2015). Identification of frail patients
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will help providers modify the treatment regimen
so that it is suitable for these patients and intervene
in a timely manner (e.g., with physical therapy) that
could improve physical functioning and quality of
life (Wiskemann et al., 2011). This scoping review

systematically maps literature that has used a frailty
assessment or screening tool in the context of hema-
tologic cancers and HSCT. The goal is to compile and
examine data that will serve as a precursor for iden-
tifying the most promising tool(s), both in clinical

TABLE 1. Characteristics of Studies Involving Patients Undergoing HSCT (N = 11)

Study
Offidani et al.,
2012

Muffly etal., 2013

Holmes etal.,
2014

Muffly etal., 2014

Aroraetal., 2016

Buckstein etal.,
2016

Milani etal., 2016

Eissaetal., 2017

Engelhardtetal.,
2017

Rosko et al., 2019

Sakatoku et al.,
2019

Design and Sample

m Retrospective analysis
m N =266, median age of 73 years (range =
38-90 years)

m Prospective pilot study
m N =166, median age of 58 years (range =
50-73 years)

m Prospective study
m N =50, mean age of 65.4 years (range =
60-73 years)

m Prospective study
m N =203, mean age of 59 years

m Cohort study
m N =998, mean age of 42.5 years

m Prospective cohort study
m N =445, median age of 71 years (range =
65-79 years)

m Retrospective and prospective data
m N =351, median age of 65 years

m Secondary data analysis of a prospective,
longitudinal cohort study
m N=112, mean age of 28.4 years (SD = 5.9)

m Training set and validation set

m N =801, median age of 63 years (28%
aged 66-75 years, 13% aged older than 75
years)

m Prospective cohort study
m N =100, median age of 59.5 years (range =
36-75 years)

m Retrospective analysis
m N =118, median age of 73 years (range =
65-78 years)

Diagnosis and Transplantation Status

a MM
m 30% autologous transplantation

= AML, MDS, NHL, CML, CLL, ALL, and others
m Allogeneic transplantation

m AML, MDS, CLL, and others
m Allogeneic transplantation

m AML, MDS, NHL, CML, CLL, ALL, and others
m Allogeneic transplantation

m Severe aplastic anemia, CML, AML, HL, NHL,
ALL, MM, and others

m 44% autologous transplantation; 46%
allogeneic sibling donor; 10% matched
unrelated donor

= MDS, CMML
m 3.6% allogeneic transplantation

u Newly diagnosed MM
m 39% autologous transplantation

m Hematologic malignancies
m 29% autologous transplantation; 71%
allogeneic transplantation

n MM
m 57% autologous transplantation

a MM
m Autologous transplantation

= MDS
m Allogeneic transplantation

ALL—acute lymphoblastic leukemia; AML—acute myeloid leukemia; CLL—chronic lymphocytic leukemia; CML—chronic
myeloid leukemia; CMML—chronic myelomonocytic leukemia; HL—Hodgkin lymphoma; HSCT—hematopoietic stem cell
transplantation; MDS—myelodysplastic syndrome; MM—multiple myeloma; NHL—non-Hodgkin lymphoma
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trials and in real-world clinical practice. These data Methods

will serve as a foundation to standardize assessment
and guide implementation to eventually improve clin-

ical outcomes.

Electronic Search
For this scoping review, a systematic search for pub-

lished English-language literature was conducted along

TABLE 2. Characteristics of Studies Involving Patients With Hematologic Malignancy (N = 13)

Study

Corsettietal.,
2011

Marchesi et al.,
2013

Budziszewska
etal., 2015

Okuyama et al.,
2015

Palumbo et al.,
2015

Parketal., 2015

Engelhardtetal.,
2016

Velghe et al., 2016

Wilson etal., 2016

Ferratetal., 2017

Zhongetal., 2017

Hshieh etal., 2018

Molica etal., 2019

Design and Sample

m Cohort study
m N =31, median age of 72 years

m Retrospective study
m N =73, median age of 78 years (range = 75-78 years)

m Prospective study

m N =509; median age of 68 years in fit group (range =
61-87 years), median age of 74 years in frail group
(range = 61-93 years)

m Cross-sectional, observational study
m 33 of 106 patients with MM, median age of 74 years

m Combined analysis of 3 prospective trials
m N =869; median age of 74 years, 46% of patients
aged olderthan 75 years

m Prospective, observational study
m N =70, median age of 73.5 years

m Prospective validation study
m N =125; median age of 63 years, 26% aged 66-74
years, 15% aged older than 75 years

m Prospective cohort study
m N =59, mean age of 77.3 years (SD = 4.8)

m Lifetime cohort study
m N =862, mean age of 31.3 years (range =
18.4-59.7 years)

m Prospective cohort study
m N =763, 8% with hematologic
malignancies; mean age of 80 years

m Retrospective study
m N =628, median age of 58 years

m Prospective, observational cohort study

m Frailty assessment alone, n = 360; both cognitive
screening tests, n = 341 of 360; mean age of 79.8
years (range = 75-79 years)

m Prospective cohort study
m N =108, median age of 71 years (range = 65-90
years)

Diagnosis

AML

B-cell NHL

AML

MM, lymphomas

Newly diagnosed MM ineligible for
transplantation

Newly diagnosed aggressive NHL

MM

AML, NHL, MDS, MM

ALL

Solid tumors, hematologic malig-
nancies

Newly diagnosed MM

Leukemia, myeloma, lymphoma

CLL

ALL—acute lymphoblastic leukemia; AML—acute myeloid leukemia; CLL—chronic lymphocytic leukemia; MDS—myelodys-
plastic syndrome; MM—multiple myeloma; NHL—non-Hodgkin lymphoma
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with a search of the reference lists of the retrieved
publications to identify published articles address-
ing hematologic malignancies, HSCT, and frailty. The
databases searched from inception through November
19, 2018, were CINAHL®, Embase®, MEDLINE®,
PubMed®, and Web of Science. The search used a com-
bination of keywords and controlled vocabulary for the
concepts “bone marrow transplants,” “hematologic
neoplasms,” and “frailty” that were adapted to each
database. In addition, a hand search of reference lists
of articles was used to discover publications not iden-
tified in the database searches. A total of 711 articles
were found, with 565 left to review after deduplica-
tion. Title and abstract screening of articles resulted
in the exclusion of 380 articles. The remaining 185 full
articles were assessed for eligibility. During the study
selection process for this scoping review, the current
authors identified cohort studies that addressed frailty
in hematologic malignancies and stated “HSCT” in the
article abstract or body and, therefore, met the inclu-
sion criteria for this review. A total of 24 articles was
included in this scoping review. Of these, 11 articles
involved recipients of HSCT, and 13 articles included
studies in individuals with hematologic malignan-
cies. The search results and study selection process
are illustrated in Figure 1, which depicts the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) flow diagram for this scoping
review (Tricco et al., 2018).

Study Selection

All references were screened, and duplicates were
removed. Two of the current authors (L.M., L.S.)
conducted the title and abstract review, as well as
the full-text review. Any disagreements between the
reviewers were resolved by consensus between the
reviewers. Articles that did not involve any frailty or
geriatric assessments, tools, or questionnaires were
excluded. Review articles, Delphi studies, editorial
opinions, expert articles, and pharmaceutical interven-
tion studies were excluded during the selection process.

Data Collection and Analysis

The following information was extracted using a
standardized data collection form: author, year of
publication, diagnosis, sample population, transplan-
tation type, and frailty assessment tool. The results
were summarized in both text and tabular forms.
Results were grouped in a tabular manner based on
the study population: (a) patients who received an
HSCT and (b) patients with hematologic malignan-
cies. Tables 1 and 2 show characteristics of studies

ONF.ONS.ORG

involving patients undergoing HSCT and with hema-
tologic malignancies, respectively. Tables 3 and 4
detail frailty assessment tools used in HSCT and
hematologic malignancy, respectively.

Results

Tools for Frailty Screening

The use of frailty as a marker to better understand
and stratify patients slated to receive HSCT and
at-risk patients with blood cancers is slowly gathering
momentum. However, given the differences in how
frailty is defined, measured, and applied to treatment
decision-making and eligibility in this population,
there is an urgent need to identify standardized,
reliable tools, as well as to implement measures in a
consistent manner. Frailty assessment tools that have
been used in the reviewed literature among patients
undergoing HSCT and with hematologic cancer are
summarized in Table 5. Twenty-four studies met the
established criteria.

Frailty in Patients Undergoing HSCT

The current authors set out to determine how
frailty involving patients undergoing HSCT was
defined in the literature and the tools that were
used to assess frailty in these studies. Eleven studies
assessed frailty in patients undergoing HSCT, and
almost half of these studies were in patients with
a median age of older than 60 years. The majority
of the studies used a prospective study design, fol-
lowed by retrospective analysis. Frailty was assessed
either by a single independent tool or by a combi-
nation of measures. Although eight different tools
were used to assess frailty in these 11 studies, high-
lighting the heterogeneity in frailty assessments in
patients undergoing HSCT, these studies indicated
that frailty (as defined by each study) is associated
with poor prognosis, increased mortality, decreased
progression-free survival, or poor performance status.
Some of the frailty tools used were Fried’s frailty phe-
notype (Cardiovascular Health Study [CHS] frailty
index), the Clinical Frailty Scale (CFS), the Vulnerable
Elders Survey-13 (VES-13), vulnerability score, the
revised Myeloma Comorbidity Index (R-MCI), the
International Myeloma Working Group (IMWG)
score, G8, and geriatric assessments (Engelhardt
et al., 2017; Holmes et al., 2014; Offidani et al., 2012;
Rosko et al., 2019; Sakatoku et al., 2019).

Cardiovascular Health Study Frailty Index
The most commonly used CHS frailty index has
two “frailty phenotypic” categories described as
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TABLE 3. Frailty Assessment Tools in HSCT (N = 11)

Study

Offidani et al.,
2012

Muffly etal., 2013

Holmes et al.,
2014

Muffly etal., 2014

Aroraetal.,2016

Buckstein et al.,
2016

Milani etal., 2016

Eissaetal., 2017

Engelhardtet al.,
2017

Rosko etal., 2019

Frailty Tool and Components

Vulnerability score

m Age, performance status, renal in-
suffiency, bone fracture, cytopenia,
comorbidity

m Combinatorial

CHS frailty index
m Independent

VES-13, G8, CHS frailty index
m Independent/combinatorial

CHS frailty index
m Independent

CHS frailty index
m Independent

CFS (9-point)
m Independent

IMWG frailty score, NT-proBNP

m Age, performance status, comorbid-
ity, NT-proBNP

m Independent

CHS frailty index
m Independent

R-MCI

m Age, impaired organ function, cyto-
genics, performance status, frailty
(measured by CHS frailty index)

GA (11 assessments)

m Weight, physical function (physi-
cian report, self-report, objective),
psychosocial metrics

m Combinatorial
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Other Tools

m Within frailty assessment: World
Health Organization Performance
Status, CCI

m Within frailty assessment: HGS

m Within study: CGA: ADLs, CCI,
CIRS-G, HCT-CI, IADLs, Kaplan-
Feinstein Scale, SF-36® MCS,
SF-36 PCS, Zubrod PS

m Within frailty assessment: G8 (HCT-
Cl, MNA, SPPB, ADLs, IADLs, MOS,
HADS-A, HADS-D, clock draw test,
trail making test); VES-13 (self-
reported health, ADLs, IADLs)

m Within frailty assessment: HGS

m Within study: GA domains in addi-
tion to frailty: ADLs, CIRS-G, HCT-CI,
IADLs, SF-36 MCS, SF-36 PCS

m Within study: SPPB, CCI, MDS-Cl,
IADLs

m Within study: ADLs, IADLs, CCI

m Within frailty assessment: SF-36,
HGS

m Within frailty assessment: KFI, CHS
frailty index

m Within frailty assessment: KPS, HAP
MAS, HAP AAS, BFI, HGS, SPPB,
HADS-A, HADS-D, MOS-SSS, 3MS

m Within study: HCT-CI

Outcomes Measures

Vulnerability score distinguishes fit
from unfit patients, regardless of age.

CHS frailty index incorporated as part
of CGA; increased frailty connected
with worse performance status; rec-
ommend implementing CGA

G8: higher sensitivity for abnormal
GA; VES-13: higher specificity for
abnormal GA; G8: correlated with CHS
frailty index

CHS frailty index incorporated into
CGA; no significant univariate associ-
ations between frailty and 2-year OS,
nonrelapse mortality, and relapse;
combining IADLs with HCT-CI may
serve as a simple stratification tool.

Frailty was associated with increased
risk of subsequent mortality after
adjusting for relevant prognostic
factors.

When frailty and comorbidity are
added on to IPSS, score improved by
30% and 5%, respectively.

Multivariate analysis of age, perfor-
mance status, and NT-proBNP were
independent predictors of survival.

Frailty was associated with an
increase in risk for severe, disabling, or
life-threatening pulmonary disease.

Frailty was incorporated as part of the
R-MCI; median OS and PFS decreased
from fit to frail patients.

Univariate associations were observed
with individual components of GA. Use
of tools can aid the transplantation
decision-making process and prevent
morbidity.

Continued on the next page
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TABLE 3. Frailty Assessment Tools in HSCT (N = 11) (Continued)

Study Frailty Tool and Components Other Tools Outcomes Measures

Sakatoku etal., CFS (9-point)
2019 m Independent

m Within study: CCl, MDS-CI Recommendation to combine frailty

and comorbidity with IPSS-R for
precise prediction of 0S

ADLs—activities of daily living; BFI—Brief Fatigue Inventory; CCI—Charlson Comorbidity Index; CFS—Clinical Frailty Scale; CGA—Comprehensive
Geriatric Assessment; CHS—Cardiovascular Health Study; CIRS-G—Cumulative lliness Rating Scale-Geriatric; GA—geriatric assessment; HADS-A—
Hospital Anxiety and Depression Scale-Anxiety; HADS-D—Hospital Anxiety and Depression Scale-Depression; HAP AAS—Human Activity Profile
Adjusted Activity Score; HAP MAS—Human Activity Profile Maximum Activity Score; HCT-Cl—Hematopoietic Cell Transplantation-Specific Comor-
bidity Index; HGS—hand grip strength; HSCT—hematopoietic stem cell transplantation; IADLs—instrumental activities of daily living; IMWG—Inter-
national Myeloma Working Group; IPSS—International Prognostic Scoring System; IPSS-R—Revised International Prognostic Scoring System; KFl—
Kaplan-Feinstein Index; KPS—Karnosfky Performance Status; MCS—mental component summary; MDS-CI—Myelodysplastic Syndrome-Specific
Comorbidity Index; MNA—Mini Nutritional Assessment; MOS—Medical Outcomes Study; MOS-SSS—Medical Outcomes Study-Social Support Sur-
vey; NT-proBNP—N-terminal-pro hormone B-type natriuretic peptide; 0S—overall survival; PCS—physical component summary; PFS—progression-
free survival; R-MCl—revised Myeloma Comorbidity Index; SPPB—Short Physical Performance Battery; 3MS—Modified Mini Mental State; VES-13—
Vulnerable Elders Survey-13; Zubrod PS—Zubrod Performance Status

Note. Independent indicates that the tool is used as a known single tool for frailty; combinatorial indicates that the tool is used as a combination of

tools, with fraility assessed as a part of that.

the pre-frail and frail states that are each defined
by the severity of the symptom cluster consisting
of fatigue, decreased physical activity, weight loss,
decreased grip strength, and slowed gait. This index
has concurrent and predictive validity for outcomes
that include incident disease, hospitalization, falls,
disability, and mortality in community-dwelling
older adults (Fried et al., 2001). Although this scale
has been widely used, there is heterogeneity in how
specific components in this scale are measured. For
instance, weight loss is measured as either uninten-
tional weight loss in the past year or low lean muscle
mass. Scores on the CHS frailty index in non-older
adult patients undergoing HSCT (aged 18-64 years)
approached those seen among older adults and
showed a four-fold higher prevalence than those of
their siblings, also suggesting that frailty in patients
undergoing HSCT can occur across the lifespan,
irrespective of age (Arora et al., 2016). Increased
frailty has been associated with worse performance
status; increased risk of severe, disabling, or life-
threatening pulmonary disease; and increased risk of
mortality (Arora et al., 2016; Eissa et al., 2017; Muffly
et al., 2014). This tool has been used independently
or incorporated as a part of geriatric assessments
and the R-MCI (the R-MCI includes age, frailty, and
cytogenetics) (Domm et al., 2014).

Comprehensive Geriatric Assessment

In 2005, an International Society of Geriatric Oncology
taskforce recommended use of the Comprehensive
Geriatric Assessment (CGA) for older adults with
cancer to improve functional status and survival. Aging

ONF.ONS.ORG

in older adults is associated with significant decline
in physical performance, leading to disability, loss of
independence, and adverse clinical outcomes. The
CGA assesses multiple domains, such as functional and
mental health status, comorbidities, social support, and
environmental and functional limitations; each domain
is evaluated by various tools. However, frailty as a con-
struct is not specifically assessed as a domain within
the CGA. Although it is considered the gold standard
for identifying older adults at high risk for adverse out-
comes, the CGA has not been extensively evaluated or
routinely used for patients undergoing transplantation
(Extermann & Hurria, 2007; Muffly et al., 2014). This
could be because of the perception that patients under-
going HSCT are typically younger than the traditional
older adult population or the notion that only “fit”
older adults undergo transplantation.

Nevertheless, a prospective pilot study of the
CGA administered prior to allogeneic HSCT was con-
ducted, with the intent of determining the prevalence
and severity of comorbidities, vulnerabilities, and fea-
sibility of the CGA in transplantation-eligible older
adults. In the pilot study, use of the CHS frailty index
score as a component of the CGA showed associations
with performance status. The study recommended
use of the CGA in older recipients of HSCT prior to
transplantation, but also suggested functional and
comorbidity assessments as simple risk stratification
tools (Muffly et al., 2013, 2014).

Geriatric Assessments
Multiple studies have considered the use of select
domains of the CGA to assess frailty and refer to them
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TABLE 4. Frailty Assessment Tools in Hematologic Malignancy (N = 13)

298

Study
Corsetti et al.,

2011

Marchesi et al.,
2013

Budziszewska et
al., 2015

Okuyama et al.,
2015

Palumbo et al.,
2015

Parketal., 2015

Engelhardtetal.,

2016

Velghe et al., 2016

Wilson etal., 2016

Frailty Tool and Components

CGA (3 assessments)
m Functional status, comorbidity
m Combinatorial

CGA (4 assessments)

m Age, functional status, comorbidity,

presence or absence of geriatric
syndrome (dementia, delirium,
depression, incontinence, falls,
osteoporosis, neglect and abuse,
failure to thrive)

m Combinatorial

ECOG-PS, CCI
m Performance status, comorbidity
m Combinatorial

VES-13
m Combinatorial

GA (3 assessments)
m Functional status, comorbidity
m Combinatorial

GFI
m Independent

GA (6 assessments)
m Functional status, comorbidity
m Combinatorial

CGA, G8, HGS

m CGA: performance status, de-
pression, cognitive impairment,
nutrition, falls

m Independent/combinatorial

CHS frailty index

m Low muscle mass, exhaustion,
low energy expenditure, slowness,
muscle weakness

m Independent

ONCOLOGY NURSING FORUM  MAY 2021, VOL. 48, NO. 3

Other Tools

m Within frailty assessment: CIRS,
ADLs, IADLs

m Within frailty assessment: CIRS-G,
ADLs

m Within frailty assessment: age,
self-reported health, ADLs, IADLs

m Within study: CIRS-G, PHQ-9
(anhedonia is a component of this),
MMSE (delayed recall is a compo-
nent of this)

m Within frailty assessment: ADLs,
IADLs, CCI

m Within study: MNA-SF, Korean
version of MMSE, Korean geriatric
depression scale, GFI

m Within frailty assessment: ADLs,
IADLs, CCI, HCT-CI, KFI, R-MClI
m Within study: IMWG

m Within frailty assessment: ADLs,
IADLs, GDS-4, MMSE, MNA-SF

m Within frailty assessment: vitality
subscale of MOS, SF-36®, HGS

Outcomes Measures

Frailty and/or impairments in IADLs
did not significantly affect survival in
patients with AML.

Patients classified as frail by the CGA
showed poor 0S.

Stratifying based on ECOG-PS and
CCl together increased the number
of older adult patients who could be
treated with the intention of inducing
remission.

The addition of anhedonia to VES-13-
negative patients improves sensitivity
and negative predictive value of frailty.

Predicts mortality and risk of toxicity in
older adult patients with melanoma

Poor GFI associated with chemother-
apy discontinuation within 12 weeks.
MNA-SF predicts tolerability to multi-
agent chemotherapy and OS in older
adult patients with aggressive NHL.

Because CCl is part of IMWG, it is
recommended to use IMWG and
R-MCI. R-MCI and IMWG have a strong
prognostic value for functional decline
and OS.

HGS was significantly higherin
patients with a normal CGA compared
to those with an abnormal CGA. HGS
was significantly associated with
abnormal G8 in women but not in men.

Frailty was associated with growth hor-
mone deficiency-mediated decrease
in bone mass density.

Continued on the next page
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TABLE 4. Frailty Assessment Tools in Hematologic Malignancy (N = 13) (Continued)

Study Frailty Tool and Components

Ferratetal., 2017 Balducci, SIOG 1, SIOG 2, LC

typology

m Combinations of age, functional
status, comorbidity, depression,
cognitive impairment

= Combinatorial

Zhongetal., 2017 GA (3 assessments)
m Age, functional status, comorbidity

m Combinatorial

Hshieh etal., 2018  CHS frailty index, CFS
m Independent

Molicaetal., 2019  GA (3 assessments)
m Functional status, comorbidity

m Combinatorial

Other Tools

m Within frailty assessment: ADLs,
IADLs, CIRS-G, ECOG-PS, MMSE

m Within frailty assessment: ADLs,
IADLs, CCI
m Within study: ISS

m Within study: CIB, delayed recall, CCI

m Within frailty assessment: ADLs,
IADLs, CIRS

Outcomes Measures

Discrimination was best with SIOG 1
for 1-year mortality. SIOG 1 had the
best classification agreement with
Balducci and LC typology.

Frail patients with ISS-Il or ISS-IIl had
the worst OS.

Frailty by CHS frailty index correlated
with executive dysfunction and/or
impaired working memory.

Frail and intermediate-fit patients

are at a higher risk of dying than fit
patients with chronic lymphocytic

leukemia.

ADLs—activities of daily living; AML—acute myeloid leukemia; CCl—Charlson Comorbidity Index; CFS—Clinical Frailty Scale; CGA—Comprehensive
Geriatric Assessment; CHS—Cardiovascular Health Study; CIB—clock in the box; CIRS—Cumulative lliness Rating Scale; CIRS-G—Cumulative lliness
Rating Scale-Geriatric; ECOG-PS—Eastern Cooperative Oncology Group Performance Status; GA—geriatric assessment; GDS-4—4-item Geriatric
Depression Scale; GFI—-Groningen Frailty Index; HCT-Cl—Hematopoietic Cell Transplantation-Specific Comorbidity Index; HGS—hand grip strength;
IADLs—instrumental activities of daily living; IMWG—International Myeloma Working Group; ISS—International Staging System; KFI—Kaplan-
Feinstein Index; MMSE—Mini-Mental Status Exam; MNA-SF—Mini Nutritional Assessment-Short Form; MOS—Medical Outcomes Study; NHL—
non-Hodgkin lymphoma; OS—overall survival; PHQ-9—Patient Health Questionnaire-9; R-MCl—revised Myeloma Comorbidity Index; SIOG—Interna-
tional Society of Geriatric Oncology; VES-13—Vulnerable Elders Survey-13
Note. Independent indicates that the tool is used as a known single tool for frailty; combinatorial indicates that the tool is used as a combination of

tools, with fraility assessed as a part of that.

as geriatric assessments; however, there are variations
in components that constitute these geriatric assess-
ments. Some include functional status, comorbidities,
and age, whereas others include additional assess-
ments of cognition and psychosocial dysfunction
(Engelhardt et al., 2016; Ferrat et al., 2017; Marchesi
et al.,, 2013; Palumbo et al., 2015; Velghe et al., 2016;
Zhong et al., 2017). The time-intensive nature of the
CGA is probably one of the reasons for studies using
selective, fewer, and shorter assessments for geriat-
ric assessment, instead of the more time-consuming
and extensive measures in the CGA. Some of the tools
used as a part of geriatric assessments include the
VES-13, G8, and Karnofsky Performance Status (KPS)
scale.

Tools such as the VES-13 and G8 have been analyzed
to determine their respective predictive ability for
abnormal geriatric assessment or frailty. The VES-13 is
a 13-item survey that includes age, as well as self-rated
health and functional status, and is scored from o to 10,
with higher scores indicating worse or more extensive
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frailty (Saliba et al., 2001). The G8 consists of eight
domains: food intake, weight loss, body mass index,
mobility, neuropsychological problems, prescription
drugs, health status, and age. In recipients of allogeneic
HSCT, the G8 correlates with the CHS frailty index
and showed a higher sensitivity (69.7%), whereas the
VES-13 had higher specificity (100%) (Holmes et al.,
2014).

A study by Muffly et al. (2013) showed that 83%
of patients who had performance status scores
indicating good health fell into either the frail or
pre-frail category based on the CHS frailty index
(incorporated as part of the CGA). Similarly, KPS
allows patients to be classified based on their
functional impairment; it also demonstrates that
patients can have a KPS score of greater than 8o
(indicating good functional status) but also have an
abnormal geriatric assessment (Crooks et al., 1991;
Holmes et al., 2014). These studies clearly indicate
that individual screening tools (e.g., World Health
Organization Peformance Status, KPS) may not be
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TABLE 5. Assessment Tools Used in Selected Studies

Tool Description

ADLs Questionnaire that assesses ability to perform basic daily
activities

Balducci geriatric Based on age, ADLs, IADLs, CIRS-G, presence of geriatric
assessment syndrome

CClI Tool used to assess comorbidity by assigning weights to
chronic conditions

CFS 7- or 9-point visual scale that serves as a clinical measure
of fitness and frailty

CGA Interprofessional tool that considers psychosocial, cogni-
tive, financial, environmental, and functional limitations

CHS frailty index Phenotypic assessment of frailty that includes decreased
grip strength, decreased gait speed, decreased physical
activity, weight loss, and fatigue

CIRS Scale that summarizes overall severity of illness based on
clinical information

ECOG-PS Describes level of functioning related to ability to care for
oneself, daily activity, and physical activity

G8 Screening tool that includes food intake, weight loss,
mobility, neuropsychological problems, body mass index,
prescription drugs, health status, and age; 8 domains

GFI 15-item questionnaire that assesses physical, cognitive,
social, and psychological domains

HCT-CI Comorbidity index that comprises 17 categories of organ
dysfunction

HGS Basic measure to determine musculoskeletal function

IADLs Questionnaire that assesses ability to independently per-

form basic activiteis and functional skills

KFI Index focusing on type of comorbidity and pathophysiologic
severity of comorbid conditions; classified as vascular or
nonvascular diseases

KPS Index that allows for classification based on functional
impairment
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Articles Using Tool

Corsetti etal., 2011; Engelhardt et al., 2016; Ferrat et al.,
2017; Holmes et al., 2014; Marchesi et al., 2013; Milani
etal., 2016; Molica et al., 2019; Muffly etal., 2013, 2014;
Okuyama et al., 2015; Palumbo et al., 2015; Velghe et al.,
2016; Zhongetal., 2017

Ferratetal., 2017

Buckstein et al., 2016; Budziszewska et al., 2015;
Engelhardt et al., 2016, 2017; Hshieh et al., 2018; Muffly
etal., 2013; Offidani et al., 2012; Palumbo et al., 2015;
Sakatoku et al., 2019; Zhong et al., 2017

Buckstein et al., 2016; Hshieh et al., 2018; Sakatoku et al.,
2019

Corsetti etal., 2011; Marchesi et al., 2013; Muffly et al.,
2013,2014; Velghe et al., 2016

Arora etal., 2016; Eissa et al., 2017; Engelhardt et al.,
2016,2017; Holmes et al., 2014; Hshieh et al., 2018;
Muffly et al., 2013, 2014; Wilson et al., 2016

Corsettietal., 2011; Ferratetal., 2017; Marchesi et al.,
2013; Molica et al., 2019; Muffly et al., 2013

Buckstein et al., 2016; Budziszewska et al., 2015; Ferrat et
al., 2017; Muffly etal., 2013,2014

Holmes etal., 2014; Velghe et al., 2016

Parketal., 2015

Engelhardtetal., 2016, 2017; Holmes et al., 2014; Muffly et
al.,2013,2014; Rosko et al., 2019

Eissaetal.,2017; Muffly etal., 2013, 2014; Velghe et al.,
2016; Wilson et al., 2016

Buckstein et al., 2016; Corsetti et al., 2011; Engelhardt et
al., 2016; Ferratetal., 2017; Holmes et al., 2014; Milani
etal., 2016; Molica et al., 2019; Muffly etal., 2013, 2014;
Okuyama et al., 2015; Palumbo et al., 2015; Velghe et al.,
2016; Zhong et al., 2017

Engelhardtetal., 2016,2017

Rosko etal., 2019

Continued on the next page
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TABLE 5. Assessment Tools Used in Selected Studies (Continued)

Tool

LC typology geriat-
ric assessment
SIOG 1

SI0G 2

VES-13

Vulnerability score

Description

Inadequate social environment, malnutrition, depression,
cognitive impairment, CIRS-G, ADLs, age, and tumor size

Based on ADLs, IADLs, CIRS-G, malnutrition based on
weight loss, and ECOG-PS

2-step process—if abnormal G8, proceed to step 2;
includes ADLs, IADLs, CIRS-G, malnutrition based on weight
loss, and neuropsychological problems

Questionnaire about age, self-rated health, and functional
status

Assessment that includes age, performance status, renal
insufficiency, bone fracture, cytopenia, and comorbidity

Articles Using Tool

Ferratetal., 2017

Ferratetal., 2017

Ferratetal., 2017

Holmes etal., 2014; Okuyama et al., 2015

Offidani etal., 2012

ADLs—activities of daily living; CCI—Charlson Comorbidity Index; CFS—Clinical Fraility Scale; CGA—Comprehensive Geriatric Assessment; CHS—Car-
diovascular Health Study; CIRS—Cumulative lliness Rating Scale; CIRS-G—Cumulative lliness Rating Scale-Geriatric; ECOG-PS—Eastern Cooperative
Oncology Group Performance Status; GFI—Groningen Frailty Index; HCT-Cl—Hematopoietic Cell Transplantation-Specific Comorbidity Index; HGS—hand
grip strength; IADLs—instrumental activities of daily living; KFI—Kaplan-Feinstein Index; KPS—Karnofsky Performance Status; SIOG—International

Society of Geriatric Oncology; VES-13—Vulnerable Elders Survey-13

able to comprehensively assess frailty and overall
health.

These results also show that although shorter
geriatric assessment tools are available, they do have
certain drawbacks. Using a consistent combination
of tools may be important to accurately determine
comorbidities, vulnerability, and frailty. It is import-
ant to acknowledge these discrepancies and come
to a uniform consensus on shorter tools to be used
in this specific population, if needed. At this time,
there is a lack of evidence to strongly recommend
a relatively shorter assessment tool that is sensitive
and specific.

Frailty and Comorbidities

Although frailty and comorbidities coexist, they
have been identified as distinct entities. Measures
of frailty often include the presence of comorbidi-
ties, potentially hindering an absolute measure of
frailty. Comorbidity has been defined as any distinct
additional health condition that has existed or may
occur during the clinical course of a patient with a
primary disease (Feinstein, 1970). Some studies in
patients undergoing HSCT have adopted a combina-
torial approach involving performance status, frailty,
and comorbidity assessments for stratifying at-risk
patients. The Charlson Comorbidity Index (CCI) is
calculated by assigning weights to chronic conditions;
this tool has been widely used in various chronic
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conditions (Charlson et al., 1987; Extermann, 2000).
Offidani et al. (2012) conducted a study involving a
vulnerability score that combined both performance
status and the CCI. This score proved to better pre-
dict the survival of patients with multiple myeloma
versus a comparison of patients using performance
status or the CCI alone. Importantly, Offidani et al.’s
(2012) results suggest that this vulnerability score can
identify two key groups of patients: (a) those who
can tolerate effective therapy and (b) those who may
experience nonmyeloma-related mortality, indicating
great promise for risk stratification.

The Myelodysplastic Syndrome-Specific
Comorbidity Index (MDS-CI) is another dynamic
index that is used to predict the outcome of patients
with myelodysplastic syndrome (Buckstein et al,
2016). In a study by Buckstein et al. (2016), the pre-
dictive value of a prognosis scoring system improved
when frailty and comorbidity measures were added.
Adding the CFS and the CCI/MDS-CI comorbidity
tools increased the predictive value of the scoring
system by 30% and 5%, respectively, leading to a more
precise prediction of overall survival (Buckstein et al.,
2016; Sakatoku et al., 2019).

With the intention of establishing comorbid-
ity scores in patients undergoing HSCT, Sorror
et al. (2005) introduced a new simple index, the
Hematopoietic Cell Transplantation-Specific
Comorbidity Index (HCT-CI), that provides valid
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and reliable scoring for patients pretransplantation.
HCT-CI scores consider 17 categories of organ dys-
function that have the potential to predict nonrelapse
mortality and survival. This tool is used in HSCT pre-
assessments (Sorror et al., 2005). The HCT-CI has
been incorporated within geriatric assessments and
in combination with functional status assessments,
and has served as an improved stratification tool
(Engelhardt et al., 2017; Holmes et al., 2014; Muffly et
al., 2013, 2014; Rosko et al., 2019).

In summary, comorbidity tools (e.g., CCI, MDS-
CI, HCT-CI) emphasize the importance of assessing
patients for comorbidities but also affirm that the con-
comitant use of independent frailty assessments (e.g.,
performance status, CFS, vulnerability score) add to
eligibility screening, stratification of at-risk patients,
and the predictive value of outcomes. However, in
carrying out future research, it is essential that there
be agreement on how both comorbidities and frailty
are defined and assessed.

Although this article primarily focuses on frailty
assessment in adults undergoing HSCT, it is important
to acknowledge the incidence of frailty in childhood
survivors of HSCT. A study among adult survivors of
childhood hematologic cancers demonstrated a four-
fold increase in the incidence of frailty using the CHS
frailty index in recipients of HSCT compared to sur-
vivors treated with conventional therapy (Eissa et al.,
2017). Overall, there is a need to assess frailty, iden-
tify the appropriate tool, and demonstrate the value
of combining tools for frailty and comorbidity in this
patient population.

Frailty in Patients With Hematologic Malignancies

During the study selection process for this scoping
review, the current authors identified cohort studies
that addressed frailty in hematologic malignancies
and listed “HSCT” in the article abstract or body
and, therefore, met the inclusion criteria for this
review. Of the 13 studies grouped under hematologic
malignancies, 3 involved patients with a diagnosis
of multiple myeloma and 2 were in patients being
treated for lymphomas; the remaining studies looked
at patients with leukemias and other hematologic
cancers. The current authors reviewed tools that were
used to assess frailty among patients with hemato-
logic malignancies. Some studies proposed the use
of prescreening tools that measure features of frailty,
such as hand grip strength and the Mini Nutritional
Assessment-Short Form (Park et al., 2015; Velghe et
al., 2016). In a study by Velghe et al. (2016), decreased
hand grip strength showed significant association with
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m Frailty assessment should be incorporated for risk stratification
of individuals with hematologic malignancies and recipients of
hematopoietic stem cell transplantation.

m Evidence is lacking to identify the “best” frailty assessment tool.

m Combinatorial assessment tools may have more predictive power
than independent assessment tools.

abnormal G8 scores in women but not in men. These
prescreening tools show associations with abnormal
geriatric assessments and have a predictive ability of
overall survival in these patients. In some instances,
tools such as the CHS frailty index and CFS were
implemented in patients with leukemia and myeloma,
showing associations of frailty with outcomes such
as decreased bone mass density and impaired cogni-
tive function (Hshieh et al., 2018; Wilson et al., 2016).
There were several studies reviewed for the current
article that indicated the full use of the CGA; however,
further exploration revealed that only select assess-
ments had been used as part of the overall CGA (e.g.,
comorbidity, functional status, incontinence, falls),
whereas other CGA domains were not measured.
Therefore, it was difficult to interpret the utility of the
CGA equally across the studies reviewed.

Use of Combinatorial Assessments

Building on individual tools, researchers have explored
and initiated a combinatorial approach for assessing
frailty in hematologic malignancies, similar to that per-
formed in recipients of HSCT, as previously discussed.
Review of the hematologic cancer literature showed pre-
dominant use of functional assessment, such as activities
of daily living (ADLs) and instrumental ADLs (IADLs);
age; and comorbidity as measures of frailty in blood
cancer diagnosis (Engelhardt et al., 2016; Mellgvist,
2015). IMWG score combined age, ADLs, IADLs, and the
CCI and was able to stratify based on fitness and predict
the risk of mortality in patients newly diagnosed with
multiple myeloma (Palumbo et al., 2015). Similar stud-
ies evaluated use of the VES-13, Eastern Cooperative
Oncology Group Performance Status, the CCI, and age
for stratifying individuals with high-risk blood cancer
(Budziszewska et al., 2015; Milani et al., 2016; Okuyama
et al,, 2015). Combined use of the VES-13 and assess-
ment of anhedonia among older patients with newly
diagnosed cancer showed improved sensitivity and neg-
ative predictive value of frailty (Okuyama et al., 2015).
Although it is understandable that each cancer type has
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its own assessment, the data provide compelling evi-
dence to believe that combining assessment tools will
help to improve stratification of high-risk patients, iden-
tification of patients for managing treatment toxicities,
and the predictive power of outcomes (e.g., overall sur-
vival, disease-free survival, mortality) in these patients
(Corsetti et al., 2011; Marchesi et al., 2013; Molica et al.,
2019; Spina et al., 2012).

Discussion

Healthcare providers have used chronological age, var-
ious clinical parameters, and different assessments to
determine eligibility for specific treatment regimens
(e.g., chemotherapy, HSCT) for patients, as well as
prognosis and outcomes. With the advent of novel ther-
apeutic agents and reduced-intensity chemotherapy
regimens, there has been an increase in the number of
patients who are being treated; consequently, provid-
ers are increasingly being presented with the challenge
of accurately determining eligibility for various treat-
ments and procedures. Clinicians and scientists have
stated repeatedly that there is a need to improve and
refine existing preassessments (Tay et al., 2019). Frailty
has been associated with increased toxicity, poor ther-
apeutic response, and decreased survival for patients
with hematologic malignancies (Ness et al., 2013;
Sorror et al., 2005). Research shows that pre-HSCT
prevalence of frailty is higher in patients requiring
HSCT compared to the general geriatric population
(Artz et al., 2011; Muffly et al., 2014). As the average
lifespan increases, healthcare providers will encounter
more patients who are aging and frail, emphasizing the
need to have an established plan for stratifying patients
who will be eligible for HSCT (Hamaker et al., 2012;
Mohile & Magnuson, 2013). Such assessments will
help in identifying those who will be able to tolerate
transplantation, improve informed decision-making
regarding therapy modality, and monitor response and
overall quality of life by providing appropriate support-
ive care (Holmes et al., 2014).

The purpose of this scoping review was to system-
atically gather data on how frailty has been assessed
in recipients of HSCT and patients with hematologic
malignancies. Tools such as the CHS frailty index,
CFS, VES-13, hand grip strength, G8, and CGA have
been used in various settings in patients undergo-
ing HSCT. Inconsistencies in how frailty is defined
and assessed present as a barrier in applying data to
larger cohorts of patients and providing guidelines.
The current synthesis of existing literature demon-
strates that frailty has been assessed independently
using established frailty tools such as the CHS frailty
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index, surrogate measures such as hand grip strength,
combinatorial assessments (which typically include a
combination of performance status, functional status,
and comorbidities), and the time- and personnel-
intensive CGA.

In addition, the current authors encountered
variable measures that present challenges for quan-
titatively evaluating and recommending tools for
implementation. For example, in studies using the
CHS frailty index, the physical activity component
was either a self-reported question or a compen-
dium of physical activities using metabolic rates.
With geriatric assessments, the individual compo-
nents that comprise the physical activity score and
the evaluation methods or tools used were varied.
Such variability in assessing a component of a mea-
sure makes it challenging to compare data across
various clinical settings or studies. The task at hand
is to determine the tool, or combination of tools,
that should be used to assess frailty, with specific
instructions on how to administer the assessment in
a uniform manner.

Research has repeatedly shown the benefits of
combining assessment tools for frailty and comor-
bidity to help improve healthcare providers’ ability
to stratify high-risk patients, which also improves
patient outcomes, such as overall survival. An array
of comorbidity assessment tools are used in patients
with hematologic malignancies or in recipients
of HSCT (CCI, R-MCI, HCT-CI). Although these
three tools are all broadly considered comorbidity
indices, the CCI specifically measures chronic con-
ditions, the HCT-CI measures organ dysfunction,
and the R-MCI measures frailty (via the CHS frailty
index) in addition to organ dysfunction, contrib-
uting to the overall scores. Given the compelling
evidence in favor of combining tools to arrive at a
more holistic and accurate measure of frailty, the
current authors suggest the testing and implemen-
tation of a frailty and comorbidity assessment tool
to evaluate patients, but also recommend that cli-
nicians and researchers adhere to the same tools
and combination of tools for their specific patient
populations. For example, the R-MCI could be used
for all patients with myeloma, whereas a combina-
tion of the HCT-CI and CHS frailty index could be
used for all patients undergoing HSCT, regardless
of the underlying diagnosis. Such recommendations
would serve as an important first step to better
stratify patients that may, ultimately, lead to the
identification of patient subgroups that could ben-
efit from planned interventions. The Composite
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Health Assessment Risk Model (CHARM) study con-
ducted by the Blood and Marrow Transplant Clinical
Trials Network (BMT CTN 1704) plans to investigate
a composite heath assessment model that includes
comorbidity and geriatric assessment in older adults
receiving allogeneic HSCT (Artz & Sorror, 2021).
Results from this study have the potential to provide
information that could help clinicians and research-
ers shape their preassessment strategies.

Frailty should be incorporated as part of pre-
assessment and risk stratification for potential
recipients of HSCT and patients with hematologic
malignancies. The CHS frailty index is most com-
monly used across studies, but the combination of
assessment tools (e.g., concurrent use of a frailty tool
and comorbidity index) has been shown to have more
predictive power. The specific tools that will contrib-
ute to the best cumulative frailty score remain to be
determined; however, once identified, all research-
ers and clinicians should adhere to predetermined
assessment tools to maintain consistency, which will
enable early implementation of supportive therapy in
this patient population. These strategies will better
inform personalized treatment planning and support-
ive interventions (early implementation of physical
therapy, occupational therapy, lifestyle counseling,
and dietary guidance), as necessary (Chemaitilly &
Robison, 2012; Hegde & Murthy, 2018).

Implications for Nursing

Healthcare providers, like advanced nurse practitioners
(ANPs) and nurses, play a significant role in providing
patient-centered care, which involves prevention and
risk assessment in patients with cancer (Morgan &
Tarbi, 2016). This is also applicable in patients slated
to receive HSCT, recipients of HSCT, and patients
diagnosed with hematologic cancers. ANPs and nurses
are involved in the initial consultation with these
patients; this involves determining baseline health
history information, diagnosis, comorbidities, barriers
and challenges (physical and emotional), and caregiver
support. They are well positioned to conduct frailty
assessments; in conjunction with the interprofessional
transplantation team, they can help to facilitate appro-
priate treatment planning and provide personalized
care. The involvement of APNs and nurses through-
out the care continuum, established trust, effective
communication, and collaboration with the transplan-
tation team give nurses the unique ability to lead the
way in assessing and addressing frailty as an essential
component of treatment planning and individualized
interventions in recipients of HSCT and patients
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diagnosed with hematologic malignancies. Based
on information gathered in this scoping review, it is
recommended that nurse clinicians and researchers
incorporate frailty assessments as a preassessment and
a risk-stratification tool, as well as conduct clinical and
translational research to determine appropriate frailty
assessment tools. This should be followed by consis-
tent administration of the identified tools to assess
frailty in this population.

Conclusion

Frailty is an important parameter for understanding
an individual’s “physiological age” and developing
personalized treatment plans for patients with hema-
tologic malignancies and recipients of HSCT. Frailty
assessments are being used by healthcare providers;
however, there is a need for consistency on how frailty
is defined and assessed. A combinatorial approach
that includes evaluation of frailty and comorbidity
has shown improved predictive power of patient out-
comes. The first step is to identify the tools of choice
and administer them in a consistent manner. This can
subsequently lead to the initiation and implementa-
tion of appropriate interventions in a timely manner
that will help to improve and sustain a better quality
of life in these patient populations.
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