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PROTOCOL SYNOPSIS 
 

Composite Health Assessment Model for Older Adults: Applying Pre-transplant 
Comorbidity, Geriatric Assessment and Biomarkers to Predict Non-Relapse Mortality 

after Allogeneic Transplantation 
 
 

Co-Principal Investigators: Andrew Artz, MD, MS and Mohamed Sorror, MD, MSc 
 
Study Design: Prospective observational multicenter study of allogeneic 

Hematopoietic Stem Cell Transplantation (HCT) in recipients 60 
years and older to assess important determinants of health status 
to be combined into a composite health risk model to improve 
risk assessment of non-relapse mortality (NRM).  

 
At baseline, standardized Geriatric Assessment (GA) tools 
incorporating subject reported data and bedside testing will be 
collected. HCT-Comorbidity Index (CI) scores will be assigned 
and C-reactive protein (CRP) and albumin will be measured 
locally. Serial measures at 3, 6, and 12 months for frailty, skilled 
facility admission, and quality of life (QOL) using PROMIS 
measures for physical function, depression and anxiety will be 
determined. Graft Versus Host Disease (GVHD) through one 
year, serious toxicities through day 100, cognitive status at day 
100 and causes of death will be captured. 

 
Primary Objective: To determine the set of assessments and biomarkers that could 

together constitute a robust and valid composite health risk model 
for accurate personalized estimation of one year NRM. 

 
Secondary Objectives: To determine the association of the composite health risk-model 

with differences in overall survival, frailty, disability, skilled-
facility admission, cognitive decline, QOL and acute and chronic 
GVHD over the first year after transplant and with one year 
survival and with serious organ toxicity through day 100. 

 
Eligibility Criteria: Subjects 60 years of age or older able to speak and read English, 

Spanish or Mandarin and eligible for first allogeneic 
transplantation based on institutional standards. Subjects must 
have a planned allogeneic transplantation for a hematologic 
malignancy. Any allogeneic graft source or donor type will be 
permitted. Subjects must provide informed consent. 
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Treatment Description: The GA consists of a panel of subject reported data and a health 
care team administered assessment as follows: 5 component 
Physical Frailty Phenotype, falls, instrumental activities of daily 
living (IADL), PROMIS physical function, cognition (Montreal 
Cognitive Assessment/MoCA), depression (PROMIS QOL 
Depression), polypharmacy and nutrition. These tools will be 
administered within 21 days of the start of conditioning. The 
HCT-CI score will be collected through review of the records. 
CRP and albumin will be performed at the center within 14 days 
of conditioning. Re-evaluation will occur at 3, 6, 12 months after 
transplantation for QOL (PROMIS physical function, depression, 
anxiety), frailty phenotype, facility admission, and IADLs. 
Subjects with relapsed disease will remain on study. 

Statistical Design: 
The primary method for building the CHARM to predict NRM 
will be a multivariate Cox proportional hazards regression 
model for the cause-specific hazard of NRM. Proportional 
hazards assumptions will be assessed for each variable using 
graphical approaches and time-dependent covariates; if 
proportional hazards are violated, time-dependent covariates 
will be used. Variable selection will be done using a step-wise 
model building approach. A composite health risk score will be 
constructed from the final Cox model by summing the log 
hazard ratios for each of the relevant covariates to be included 
in the scoring system.  

The model will be adjusted for donor type and HLA matching, 
donor/recipient CMV status and intensity of conditioning 
regimen.  

Sample size calculation is based on the ratio of the number of 
NRM events divided by the number of potential (candidate) 
predictors. This ratio is known as events per variable or simply 
EPV. In this study design, we aimed for an EPV of 12. The 
NRM rate in our subject population is estimated at 
approximately 22%. There are 13 variables to be tested for 
inclusion in the model and an additional 3 variables for 
adjustment with a total of 16 variables. Per the equation: (N x 
22%)/16= 12 EPV, we will need a sample size of 880 subjects. 

For model validation, the 632+ bootstrap cross-validation 
method will be used to estimate the prediction error and 
explained variation using the approach by Schemper and 
Henderson.  
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 Secondary endpoints will be evaluated using cumulative 

incidence, Kaplan Meier estimates and regression models as 
appropriate. 

 
Accrual Objective: The study will target accrual of 880 patients undergoing 

allogeneic transplant for model development. We anticipate 
consenting and enrolling 1100 patients with a 20% drop-out rate 
prior to transplantation.  

 
Accrual Period: Estimated accrual period is 24 months.  
 
Study Duration: There will be one additional year for follow-up. Total study 

duration is about 36 months. 
  


