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Letter to the Editor

Hematopoietic cell transplantation-comorbidity index (HCT-CI) was developed to evaluate 

comorbidity burden before HCT and to provide prognostic information about transplant 

outcomes1. Development and internal validation of the HCT-CI included both pediatric and 

adult patients having a median age 44.8 (range 0.8–72.7) years. Subsequently, the model 

was prospectively validated in 7,171 adult and 944 pediatric patients with malignant diseases 

and separately in 888 adult and 3,195 pediatric patients with non-malignant diseases given 

allogeneic HCT2,3. In both studies, the HCT-CI provided valuable prognostic information 

for all patients except those with hemoglobinopathies. However, many pediatric patients 

were classified with scores of 0, leading to uncertainty about accurately capturing all 

comorbidities in this population3,4. Additionally, anecdotal reports from pediatric providers 
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have raised question about utilization of the HCT-CI in clinical practice for children and 

adolescents. This has led to significant interest in re-evaluating the HCT-CI in younger 

patients utilizing registry data. To determine the potential impact of such studies, we 

developed a brief survey aimed at understanding the current utilization and limitations 

of the HCT-CI in younger population, which was distributed by email in July 2020 to 

the members of the Regimen Related Toxicity & Supportive Care and Pediatric Cancer 

Working Committees of the Center for International Blood and Marrow Transplant Research 

(CIBMTR®), and to Medical Directors of transplant centers. The survey included a 

description of the objective, which was to understand the patterns of HCT-CI use and to 

determine if practical modifications to the HCT-CI could change its utilization in clinical 

practice. A link to complete the survey was included in the email with a reminder email 

sent four weeks later. The survey was kept open for two months following the initial email. 

Responses were recorded anonymously.

All respondents were given each of the first 2 multiple choice questions independently 

and sequentially: 1) Which patient population do you primarily treat? 2) How often 

do you use the HCT-CI for pre-transplant planning/counseling? While our intent was 

to evaluate practice specifically in the pediatric population, both adult and pediatric 

physicians participate in the groups emailed; thus, our first question sought to determine 

the respondent’s primary patient population treated. Then, those who responded to question 

2 noting use of the HCT-CI <50% of the time, were then asked to respond to question 3 and 

4: 3) If the HCT-CI is used <50% of the time, what limits you from using this tool? 4) How 

likely are you to use a new comorbidity tool if designed for children? The absolute number 

and frequency of responses were described from all responders and then separated by patient 

population into pediatric or adult transplant physicians caring for patients ≤18 years old (yo) 

or >18 yo, respectively, or both.

The survey was distributed to 1,221 physicians and 341 responses were received, providing 

a response rate of 28%. Fifty percent of the responders self-identified as primarily treating 

pediatric patients, whereas 39.6% primarily treated adult patients, and 11.4% cared for both 

pediatric and adult patients; providers who treated both adult and pediatric patients were 

groups together with those treating adults only in the analysis. When asked how often the 

HCT-CI was used for pre-transplant planning and/or counseling, 42.2% of all responders 

reported using it 75–100% of the time and 11% using it 50–75% of the time. However, the 

response to this question varied by the population of patients treated; 70.7% of physicians 

managing adults and 12.1% managing pediatric patients report using the HCT-CI 75–100% 

of the time, with an additional 13.2% of adult and 8.5% of pediatric physicians using the 

HCT-CI 50–75% of the time. Interestingly, only 5% of adult transplant physicians versus 

44.2% of pediatric transplant physicians reported never using the HCT-CI (Figure 1A). Of 

respondent pediatric transplant physicians, 79% indicated use of the HCT-CI <50% of the 

time and their reasonings included “not applicable to my patient population” (34.3%), “do 

not find it impactful in clinical practice” (26.9%), or “not trained on its use” (26.8%). 

The frequency of these responses was similar in both adult as well as pediatric transplant 

physicians (Figure 1B), despite the lower frequency of “use of the HCT-CI <50% of the 

time” response among adult physician respondents (14%). Additionally, 93% of the pediatric 
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providers noted that they would be more likely to use a new score if it was developed 

specifically for children and young adults.

Although the HCT-CI has been integrated into routine clinical care for adults, the results 

of our survey suggest that the adoption of this risk tool is lagging amongst pediatric 

providers. To date, the HCT-CI is the most widely utilized tool used to assess a patient’s 

risk of transplant-related mortality. However, 80% of pediatric physicians who responded 

to our survey reported using the HCT-CI <50% of the time, noting that they do not 

feel that the HCT-CI is applicable to their patient population or impactful in their 

clinical practice. Pediatric-focused transplant physicians have thus highlighted a practical 

management difference compared to their adult colleagues which needs to be further 

explored. Previously reported studies have noted challenges in applying the HCT-CI in 

children4–7. The assessment of organ function in children differs from adults, especially for 

renal disease, obesity, and pulmonary disease. These definitions can potentially be enhanced, 

e.g., renal disease may be assessed using estimated glomerular filtration rate which aligns 

with pre-transplant assessments done in children, obesity assessed using growth percentile 

curves, and additional parameters for assessment of pulmonary disease in younger patients 

who have difficulty performing spirometry. Furthermore, additional hitherto unrecognized 

comorbidities may be present in this younger population which may help better capture 

comorbidity burden than the current HCT-CI. Our survey results support a desire by the 

pediatric transplant community for expansion of the HCT-CI to be more applicable to a 

younger population, with over 90% of pediatric respondents more likely to adopt a pediatric-

specific tool. We acknowledge the limitations in survey responses, including potential bias 

arising from the physicians who chose to respond to our survey. We may have inadvertently 

introduced bias in the email communication to physicians alluding to the development of 

a more practical/modified HCT-CI, and so may have elicited responses from those with 

a particular interest in the development of a new iteration of the HCT-CI. Therefore, our 

results may be an overestimation of those who do not use the HCT-CI routinely and are open 

to its revision. A total of 167 pediatric transplant physicians (28%) responded, highlighting 

that there is a large group of pediatric physicians who would welcome age-appropriate 

adjustments to broaden the use of the HCT-CI for younger population.

In conclusion, the results of our survey show, for the first time, that HCT-CI has not been 

adopted by pediatric physicians as widely as their adult counterparts. There is an unmet 

need in the pediatric population for a pre-transplant risk score that can be utilized by 

pediatric providers to predict transplant-related mortality. Future studies will need to focus 

on expanding comorbidity definitions and identifying additional pre-transplant risk factors 

or biomarkers that impact outcomes of pediatric and young adult patients. Additionally, 

given the heterogeneity of indications for transplantation in children and young adults, 

there should be consideration for separate risk scores for patients with malignant and 

non-malignant diseases reflecting the differences in disease pathobiology, and pre-transplant 

exposures. Ultimately, the goal of enhancing the performance of the HCT-CI in a younger 

population will aid pediatric providers in better estimating individual risk of transplant-

associated complications for children and their families.
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Figure 1A. 
Response to Survey Question 2, Stratified by primary patient population treated
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Figure 1B. 
Response to Survey Question 3, Stratified by primary patient population treated
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