1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Leuk Lymphoma. Author manuscript; available in PMC 2020 February 15.

-, HHS Public Access
«

Published in final edited form as:
Leuk Lymphoma. 2019 December ; 60(13): 3308-3311. d0i:10.1080/10428194.2019.1630621.

Feasibility of a Patient-reported, Electronic Geriatric
Assessment Tool in Hematopoietic Cell Transplantation — a
Single Institution Pilot Study

Richard J. Lin, MD, PhD", Parastoo B. Dahi, MD14", Armin Shahrokni, MD?#, Saman

Sarraf, MD?, Beatriz Korc-Grodzicki, MD, PhD?#4, Sean M. Devlin, PhD3, Molly A. Maloy, MS1,
Gunjan L. Shah, MD, MS14, Ann A. Jakubowski, MD, PhD14, Sergio A. Giralt, MD1:4

1Adult Bone Marrow Transplant Service, Memorial Sloan Kettering Cancer Center, New York, NY
2Geriatrics Service, Memorial Sloan Kettering Cancer Center, New York, NY
SBiostatistics and Epidemiology Service, Memorial Sloan Kettering Cancer Center, New York, NY

“Department of Medicine, Weill Cornell Medical College, New York, NY

Keywords
Geriatric assessment; Hematopoietic cell transplantation; HCT-CI; Performance status

Over the past decade, the number of older patients undergoing hematopoietic cell
transplantation (HCT) has increased significantly in both United States and Worldwide (1,2).
While the development of reduced-intensity conditioning, improved supportive care, and
newer antimicrobials have all contributed to the increase (3), better recognition of biological
age as one of the major determinants of transplant-related mortality also plays an important
role (4). Traditionally, hematopoietic cell transplant-comorbidity index (HCT-CI) and pre-
transplant Karnofsky Performance Scale (KPS) assessed by clinicians are used to determine
the overall fitness of an older patient (5,6). Recently, comprehensive geriatric assessment
(CGA) of a patient’s function, mobility, medication, cognition, nutrition, psychosocial
status, social support, and comorbidities, has been increasingly used to identify geriatric
deficits prior to transplant; and impairment in Lawton instrumental activities of daily living
(IADL) has been consistently found to be one of the domains that is associated with inferior
outcomes (7-9). However, the prevalence of deficits in other geriatric domains, their
relationship with established HCT-CI and KPS, and their impact on transplant outcomes
have remained largely unknown. We have previously reported a cohort of older patients who
received official geriatric consultation prior to transplant and the high prevalence of
functional impairment, polypharmacy, potentially inappropriate medication use, and
malnutrition (10). In order to better utilize geriatrics resource, we have since prospectively
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tested a patient self-reported, electronic rapid fitness assessment tool (eRFA), originally
developed for older pre-operative cancer patients (11), as a screening instrument for older
transplant patients and are now reporting results from this pilot study.

In total, 48 patients aged 50 years and older have completed eRFA prior to either initial
transplant (n=32) or geriatrics (n=16) clinic consultation appointment. We choose 50 years
and older since this was the population of transplant patients with observed geriatric deficits
(7). The median time from eRFA completion to transplant was 63.5 days (range 14-441),
and the median time to complete survey was 10 minutes (range 5-96). Patients self-
completed the survey 81% of time, with the remaining 19% completed by family caregivers.
Most patients, 75%, were married or in a domestic partnership; 81% had at least some
college education; and 85% were living with family or partner. The convenience and time
spent on eRFA was generally comparable to our published experience for older surgical
patients and therefore feasible for the HCT population (11).

We summarized patient’s clinical and transplant characteristics in table 1. There were 28
patients who underwent autologous HCT (ASCT) for either myeloma or lymphoma, and 20
patients who underwent allogeneic HCT (allo-HCT) for either acute myeloid leukemia,
myelodysplastic syndrome, or lymphoma (Table 1). The median age of the cohort was 69.5
years (range 50.3-79.5) and was similar among ASCT and allo-HCT groups. HCT-CI was
high risk (=3) and KPS was less than 90 in about two-third of patients. Forty percent of allo-
HCT and all ASCT patients received a myeloablative conditioning regimen. With a median
followup of 15 months for survivors, 12 patients had died including 4 in the ASCT group (2
each for non-relapse mortality and relapse/progression of disease) and 8 in the allo-HCT
group (5 for non-relapse mortality and 3 for relapse/progression of disease). Statistical
analysis was not performed due to low event rate and the relatively short followup period.

We summarized the prevalence of geriatric deficits in our cohort of patients in Figure 1A.
The definition of impairment is based on following cutoff scores: patient-reported KPS <90,
Katz basic activities of daily living (ADL) score <14, Lawton instrumental activities of daily
living (IADL) score <16, more than 1 fall the past year, timed get-up-go (TUG) =10
seconds, mini-cog score <3, social support score <17, social activity limitation score =8,
weight loss =10 pounds, distress level =4, geriatric depression score =1, and polypharmacy
(number of medications =5) (11). Consistent with previous findings (7-10), we identified
high prevalence of functional and physical impairments in ADL (48%), IADL (40%), patient
self-rated KPS (46%), and TUG (30%). Among patients with ADL and IADL impairments,
the predominant deficits involved ambulatory activities, which included walking outside
(42%), housework (34%), transportation (29%), and shopping (26%) (Figure 1B and 1C). In
addition, 38% patients had polypharmacy; and only 1 patient reported poor vision and no
patient reported poor hearing.

Interestingly, we identified high prevalence of distress (54%), depressive symptoms (58%),
and social activity limitations (63%) in these patients prior to transplant (Figure 1A). While
several previous studies had documented pre-transplant depression and distress in general
HCT patients (12,13), these impairments were significantly higher in our cohort of older
patients. This distinct pattern of impairment highlighted the overall clinical complexity of
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our transplant patient population. In addition, the high social activity limitation with
moderate impairment in social support system indicated a potential unmet need in older
patients’ social functioning prior to transplant. We are examining these issues in depth using
validated survey instruments such as Psychological Assessment of Candidates for
Transplantation (PACT, 14), their impact on transplant outcomes, and effects of potential
interventions.

Finally, we explored the associations between individual eRFA domains with well-
established HCT-CI and clinician-assessed KPS prior to transplant. As shown in Table 2
using Fisher’s exact test, no individual eRFA domain was significantly associated with HCT-
Cl. In contrast, clinician-assessed KPS was significantly associated with individual eRFA
functional and physical domains including limitations in ADL, IADL, TUG, and patient
self-assessed KPS (Table 2). Clinician-assessed KPS was also significantly associated with
patient-reported weight loss. These results suggested that eRFA provided complementary
information to HCT-CI on the patient’s overall risk for HCT. In addition, while clinician-
assessed KPS was associated with the patient’s functional and physical status prior to HCT,
eRFA may provide additional risk stratifying information such as cognition, psychosocial
status, distress, and polypharmacy.

Our study is limited by its single institution design with predominantly urban patient
population including some 50-60 years old, small sample size, and short follow-up period.
In addition, the optimal timing of initial and/or subsequent eRFA and action plans on how to
utilize it to guide transplant decision-making for individual patient remain to be developed
and refined. Despite these limitations, we have shown here prospectively that adopting a
patient-reported, electronic geriatric impairment screening instrument is entirely feasible in
our transplant population and may help triage patients appropriately for in depth geriatrics
evaluation and management. Importantly, we have identified significant psychosocial
symptoms and distress among older patients prior to HCT, suggesting that increased
multidisciplinary care collaboration among transplantation, geriatrics, rehabilitation,
psychiatry, and social work may be warranted. Finally, these patient-reported outcomes may
provide complementary information to traditional transplant indices such as HCT-CI and
KPS. Large scale multicenter prospective cohort studies such as the upcoming BMT-CTN
1704 CHARM study are likely needed to examine the impact of individual geriatric domains
on HCT outcomes in addition to functional limitations (15).
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Figure 1.
(A) Geriatric Impairment (percentage) in individual domains of eRFA.

(B) Impairment (percentage) in individual items of ADL.
(C) Impairment (percentage) in individual items of IADL.

Leuk Lymphoma. Author manuscript; available in PMC 2020 February 15.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Linetal.

Baseline Characteristics

Table 1.

Age, years (median, range)
Female gender (n, %)

Transplant diagnosis (n, %)

Disease Status
CR/VGPR/PR

Stable/Progressive disease

HCT-CI
0-2
23
Clinician-assessed KPS
290
<90

Conditioning intensity
Myeloablative
RIC/NMA

Autologous HCT (n=28)
69.9 (50.3 — 79.5)
14 (50)

Multiple Myeloma, 12 (43)
NHL, 16 (57)

25 (89)
3(11)

10 (36)
18 (64)

12 (43)
16 (57)

28 (100)
0 (0)

Allogeneic HCT (n=20)
68.8 (51.4 — 76.6)
9 (45)

AML/MDS, 13 (65)
HL and NHL, 7 (35)

13 (65)
7 (35)

7 (35)
13 (65)

6 (30)
14 (70)

8 (40)
12 (60)

Page 6

Abbreviations: HCT, Hematopoietic cell transplant; AML/MDS, Acute myeloid leukemia/Myelodysplastic Syndrome; NHL, Non-Hodgkin’s
Lymphoma; HL, Hodgkin’s Lymphoma; CR/VGPR/PR, Complete response/Very good partial response/Partial response; HCT-CI, Hematopoietic

cell transplant-comorbidity index; KPS, Karnofsky Performance Scale; RIC/NMA, Reduced-intensity/non-myeloablative conditioning.
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Table 2.

Associations between Geriatric Deficits with HCT-CI and Clinician-assessed KPS Prior to Transplant

HCT-CI (=3 vs 0-2) Clinician KPS (<90 vs 290)

Geriatric Deficit/Frailty % impaired p-value % impaired p-value
Pt-assessed KPS (<90) 45 vs 47 >0.999 60 vs 22 0.017
Prior falls 13vs 18 0.692 14 vs 17 >0.999
Weight loss 33vs 13 0.166 37vs6 0.033
Distress 48 vs 65 0.368 53 vs 56 >0.999
Polypharmacy (=5) 42 vs 29 0.536 37 vs 39 >0.999
Timed get-up-go 33vs 25 0.735 41vs7 0.033
ADL 55 vs 35 0.237 63 vs 22 0.008
IADL 45vs 29 0.363 53 vs 17 0.016
Social support 29 vs 29 >0.999 33vs 22 0.521
Social activity limitation 53 vs 68 0.361 70 vs 50 0.222
Geriatric depression 58 vs 59 >0.999 70 vs 39 0.068
Mini-cog 11vs 13 >0.999 14vs7 0.65

Abbreviations: HCT-CI, Hematopoietic cell transplant-comorbidity index; KPS, Karnofsky Performance Scale; ADL, Activities of daily living;
IADL, Instrumental activities of daily living.
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