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Abstract
The incidence of hematologic malignancy increases with age; thus, the number of older
patients who require intensive chemotherapy is expected to increase with the aging
population. In Korea, 61.8%, 59.3%, 47.0%, and 46.7% of newly diagnosed cases of multiple myeloma, myelodysplastic syndrome, myeloproliferative disorder, and non-Hodgkin
lymphoma, respectively, occurred in patients aged ＞65 years in 2018. Health status
among older patients, defined by frailty, age-related syndrome of physiological decline
and increased vulnerability, is associated with adverse health outcomes. Health status
is highly heterogeneous among older patients, and treatment outcomes vary according
to frailty and physiologic age rather than chronologic age. Comprehensive geriatric assessment (CGA) is a multidimensional and multidisciplinary diagnostic and treatment
process that identifies multiple domains, including functional status, cognition, comorbidities, medications, socioeconomic status, and nutritional status, to develop a coordinated plan to improve treatment-related outcomes and quality of life. Frailty can be
assessed with CGA findings, and CGA is considered the “gold standard of care” for frail,
older patients. Through CGA, unidentified problems can be assessed, and pre-emptive
and non-oncologic interventions can be delivered. CGA is an objective and reliable tool
for predicting further treatment-related complications and identifying patients for whom
intensive chemotherapy with curative intent is appropriate. CGA should be considered
a routine practice before starting treatment planning in older patients diagnosed with
hematologic malignancies who require intensive chemotherapy. Further study is needed
to allocate individualized treatment plans or multidisciplinary geriatric interventions according to CGA results.
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INTRODUCTION
Korea is the fastest-aging country worldwide. This was
attributed to the “baby boom” following World War II and
extremely low birth rates in recent years. Korea is expected
to become a super-aged society by 2025, defined as a population in which ＞20% are ≥65 years of age [1]. Since
hematologic malignancy increases with age, older adults represent the growing majority of patients diagnosed with hematologic disorders. The number of older patients receiving
intensive chemotherapy is expected to increase as the Korean
population ages. In Korea, 61.8%, 59.3%, 47.0%, and 46.7%
of newly diagnosed cases of multiple myeloma, myelodys-

plastic syndrome, myeloproliferative disorder, and non-Hodgkin
lymphoma, respectively, occurred in patients aged ＞65 years
in 2018 [2]. Intensive chemotherapy, defined as administering anticancer drugs at high doses or over several months,
is typically used to treat cancer or cause remission. Treatment
with intensive chemotherapy requires a physiological reserve
to endure the treatment and may not be tolerated in individuals with poor health status and consequence to extensive complications. Because of the heterogeneity of health
status in the older population, standard oncological performance evaluation is insufficient for assessing the physiological
reserve necessary to endure intensive chemotherapy. This
represents a dilemma in determining the best treatment and
care for older patients with hematologic malignancies,
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prompting the emergence of geriatric hematology. The present review will provide insights into frailty, comprehensive
geriatric assessment (CGA), and clinical usefulness of CGA
in older patients with hematological malignancies receiving
intensive chemotherapy.

AGING AND FRAILTY
Aging processes and chronic conditions worsen functional
capacity, quality of life, and life expectancy [3]. Since symptoms and functional capacity vary among the aging population, estimating complications or outcomes after treatment based only on chronological age or conventional oncologic evaluation is difficult. People age at different rates;
thus, determining methods for quantifying aging rates is
important.
Frailty is a common clinical syndrome in older adults
and is characterized by decreased physiological reserves and
marked vulnerability to adverse outcomes after potentially
stressful events [4]. Since the Karnofsky Performance Status
or International Prognostic Index are commonly used validated performance scale among hematologic malignancies,
performance status is not synonymous with frailty [5, 6].
Frailty can be defined according to two major concepts as
phenotypic frailty or deficit accumulation frailty. Phenotypic
frailty is defined as meeting three or more of the following
characteristics: weight loss, exhaustion, weakness, slow gait
speed, or decreased physical activity [7]. Deficit accumulation
frailty is defined by the accumulation of illnesses, symptoms,
functional and cognitive decline, and socioeconomic status,
which are added together to calculate deficit accumulation
[8]. In Korea, the prevalence of frailty in community-dwelling older adults ranges from 7.7% to 17.0% according to
frailty phenotype assessment and from 17.5% to 26.3% according to frailty index assessment [1].
In hematology, frailty assessment aids clinicians in improving prognostication to decrease treatment-related morbidity

and mortality [9]. Because frailty is a clinical state of increased
vulnerability to developing adverse health-related outcomes
when exposed to stressors, it is highly correlated with negative outcomes after intensive chemotherapy, which is a
substantial stressor. Frailty is associated with shorter survival
in patients with myeloma and allogeneic hematopoietic cell
transplantation [10, 11]. Thus, measuring frailty in such patients provides essential insights for clinicians concerning
prognosis and appropriate non-oncologic geriatric interventions for modifiable risk factors [12].

CGA
CGA is a multidimensional, interdisciplinary diagnostic
process focused on determining older persons’ medical, physical, psychological, functional, social, and environmental capabilities to develop a patient-centered, coordinated, and
integrated treatment and long-term management plan.
Detailed CGA evaluation tools differ depending on the institution, healthcare setting, and needs. The definition of
CGA, which includes both the assessment of needs in multiple domains and the development of a treatment plan, is
consistent [13, 14]. CGA usually consists of reviews for 1)
acute and chronic disease, 2) medication, 3) functional assessment, 4) psychological assessment including cognitive function and emotional status, and 5) nutrition status (Fig 1).
Patients are assessed for acute and chronic diseases to
identify specific diseases that may limit treatment efficacy
or increase the risk of treatment-related adverse outcomes.
If a patient’s chronic disease is improperly managed, medical
optimization may be required to stabilize the patient before
and during chemotherapy.
Adverse drug reactions (ADR) are prevalent in older adults,
and their prevalence increases with age [15]. Medications
with a higher risk of ADRs are commonly referred to as
potentially inappropriate medications (PIM) for older adults.
Specific medication lists for PIMs vary according to quality

Fig. 1. Components of CGA.
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criteria, mainly because distinct prescription patterns vary
between countries. The two most frequently used quality
criteria for PIMs are the Beers Criteria, developed by the
American Geriatric Society, and the Screening Tool of Older
Persons’ potentially inappropriate Prescriptions (STOPP) criteria developed by the British Geriatrics Society [16, 17].
Many anticholinergic drugs are classified as PIMs, and their
use in older patients is discouraged. Some medication lists
for PIMs and anticholinergic drugs have been developed
and validated for use in Korea [18-20]. Considering that
polypharmacy is also related to increased ADRs, reviewing
a patient’s medication lists and indications is an essential
component of CGA. After medication review, reducing or
ceasing medications may be necessary to ensure safe and
effective use. It is essential to minimize unnecessary medications because chemotherapy can reduce kidney or liver
function or cause drug interactions with existing medications.
Functional assessment usually comprises components such
as activities of daily living (ADL), instrumental activities
of daily living (IADL), and physical functions (gait speed,
balance, and handgrip strength). ADL includes basic tasks
that must be accomplished daily for an individual to thrive.
In general, ADL assessment includes evaluation of personal
hygiene, continence management, dressing, feeding, and ambulation [21]. IADL is complex but nevertheless reflects a
person’s ability to live independently. IADL includes the
evaluation of competencies related to transportation, shopping, preparing meals, managing households, managing medication, communicating with others, and managing finances
[22]. Gait speed and grip strength are easily obtained objective
measures associated with mortality or unplanned hospitalization in older patients with hematologic malignancies [23].
Assessment of physical function is sometimes preferred because the evaluation is simple and objective. Functional assessment is important in Korea because most older adults
(78.2%) live in single households, alone, or with a spouse
[1]. Patients should be admitted to a long-term care facility
or hospital if functional capacity is reduced due to treatment-related toxicity and deconditioning. Therefore, it is
essential to evaluate functional vulnerability in older adults
using CGA to assess whether treatment regimens will be
well tolerated and predict the need for rehabilitation before
and after treatment.
Socioeconomic status was also evaluated through CGA
to identify the patient’s primary caregiver, medical decision-maker, and financial or insurance status. The patient’s
socioeconomic status and the range of resources available
to them can determine whether to treat the patient as well
as the treatment intensity. Cognitive function and emotional
status (e.g., depression or anxiety) were also evaluated to
determine suitable treatments. Confusion or delirium, a state
of brain dysfunction that may be a side effect of the malignancy itself or intensive chemotherapy, can complicate
treatment. Evaluation of cognitive function makes it possible
to predict the likelihood of developing delirium during intensive treatment and provides an opportunity for non-pharmacological delirium prevention activities or education for
bloodresearch.or.kr

3

patients and their caregivers [24].
Assessment of nutritional status is essential because malnutrition is a frequent problem in older patients with cancer
and negatively affects clinical prognosis and quality of life.
Malnutrition plays a crucial role in the pathogenesis of frailty
and sarcopenia, and nutritional interventions may effectively
reduce or revert either condition. Numerous nutritional
screening tools have been established and validated for older
patients, including the Mini Nutritional Assessment (MNA)
and short form of MNA (MNA-SF) [25]. The MNA is composed of simple measurements and brief questions that can
be completed in 10 minutes.
Even in patients with good performance status, geriatric
impairments were discovered by CGA, with a median prevalence of 17–68% [14]. These systematic, multidimensional
assessments have an additive value for informing clinical
decision-making, treatment allocation, and the implementation of non-oncological geriatric interventions before and during intensive chemotherapy to improve resilience and tolerance.

CLINICAL USE OF CGA IN OLDER PATIENTS
RECEIVING INTENSIVE CHEMOTHERAPY
A previous systematic review showed that impairment
in geriatric domains is common among older patients with
hematologic malignancies, even in those with good performance status. CGA could detect unrecognized vulnerabilities.
CGA can benefit prognostication in mortality, treatment-related toxicity, and treatment non-completion [14].
Among the 13 reported studies, the median prevalence estimates of CGA were 26% for ADLs (range, 8–59%), 44%
for IADLs (range, 21–81%), 19% for cognitive impairment
(range, 0–38%), 32% for depressive symptoms (range, 19–
94%), and 39% for impaired objective physical capacity
(range, 12–76%) [26]. In a previous study by Ribi et al.
[27], patients with aggressive B-cell lymphoma were assessed
using CGA. Those with impaired functional status and summary scores contained a higher proportion of treatment
non-responders and were more likely to die before the median follow-up or during intensive chemotherapy. A study
by Ong et al. [28] showed that CGA score was associated
with baseline dose reduction during intensive chemotherapy.
This dose reduction was independently associated with poorer progression-free survival and overall survival among patients with diffuse large B-cell lymphoma (DLBCL). This
study also emphasized physiological heterogeneity among
older patients with DLBCL (41% fit, 21% unfit, and 38%
frail, as assessed by CGA). In addition, a previous study
of very old patients with DLBCL suggested that these patients
did not have improved survival following full-dose standard
chemotherapy and that their completion rate for intensive
treatment was low [29]. These findings demonstrate that
it is necessary to accurately evaluate physiologic age rather
than chronologic age to determine the optimal balance between treatment intensity and disease control and treatBlood Res 2022;57:S1-S5.
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ment-related complications according to individuals’ tolerability.
Thus, CGA enhances the understanding of treatment benefits
and can guide personalized supportive care [30]. The importance of CGA in geriatric hematology is expected to increase as the population ages.

CONCLUSION
With the rapid population aging in Korea, hematologic
malignancy is expected to increase. Thus, the appropriate
evaluation of older patients expected to receive intensive
chemotherapy to treat hematologic malignancies is emerging
as an essential clinical issue. This review discusses the clinical
definitions of frailty, the utility of frailty as a physiologic
reserve measurement, and the relevance of performing CGAs
in older patients. Our review demonstrated that CGA could
be effectively used to identify geriatric impairments that
may be modifiable and to predict mortality. CGA results
are associated with the risk of treatment-related adverse
outcomes and survival, thus, can be used as prognostic indicators in older adults with hematologic malignancies.
Further research is needed to extend and apply these findings
to individualized treatment allocations or multidisciplinary
geriatric interventions.
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