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Reviews:
Development of a Transplantation Risk Index in Patients With Mechanical Circulatory Support:
A Decision Support Tool. Johnston LE, Grimm JC, Magruder JT, Shah AS. JACC Heart Fail. 2016 Feb 2.
pii: S2213-1779(15)00720-9. doi: 10.1016/j.jchf.2015.11.009. [Epub ahead of print]
The decision to continue ongoing MCS support or list for transplantation for an individual patient may
be difficult. Few clinical tools are available to aid in this decision-making process in patients already
supported with MCS. The aim of this study was specifically to develop a risk index for those patients
that accurately predicts 1-year mortality after heart transplantation, using the United Network for
Organ Sharing (UNOS) database. 6,036 adults patients who underwent a primary cardiac
transplantation between 2000 and 2013 after being bridged with a durable MCS were included. This
population was then randomly separated into derivation (80%) and validation (20%) cohorts.
The primary outcome was 1-year mortality; secondary endpoints included 90-day and 3-year mortality
as well as overall survival time. Standard UNOS variables and definitions were used. The dataset
contained 680 variables, including both donor and recipient data. All plausible variables for predicting
1-year mortality were evaluated using univariate logistic regression in the derivation sample. The
multivariate regression model was built in a hierarchical fashion. Of the approximately 50 variables
that were screened in univariate logistic regression, 20 were at least modestly associated with 1-year
mortality and were candidates for inclusion in the final model. Once the final model was complete,
points were assigned to each variable to generate the transplantation risk index in patients with MCS
(TRIP-MCS) score.
Recipient variables (9) that strongly predicted 1-year mortality included age, body mass index (BMI),
intensive care unit admission, need for preoperative mechanical ventilation, renal and hepatic function,
recent infection, and type of support device. Significant donor variables (4) included donor age, sex
mismatch with the recipient, ischemic time, and donor glomerular filtration rate (GFR). A 75-point
scoring system was created with an average score in the validation cohort was 14.4 ± 7.7, and scores
ranging from 0 to 57. Each 1-point increase predicted an 8.3% increase in the odds of 1-year mortality
(odds ratio: 1.08; 95% confidence interval: 1.06 to 1.11). Low (0 to 10), intermediate (11 to 20), and
high (>20) risk score cohorts were created, with predicted average 1-year mortalities of 8.6%, 12.8%,
and 31%, respectively, in the validation cohort.
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To ensure that the model was valid for latest generation ventricular assist device technology, most
specifically the HeartMate II (Thoratec, Pleasanton, California), a subset analysis was conducted,
examining only patients who underwent transplantation after 2009. In this scenario, the score
remained a robust predictor of 1-year mortality in both derivation (OR: 1.08; 95% CI: 1.06 to 1.09) and
test (OR: 1.09; 95% CI: 1.05 to 1.13). The score was also broadly generalizable against both 90-day and
3-year mortality.
To better understand the balance between risk incurred from donor and recipient variables, the scores
were broke down by risk source to evaluate what percentage of patients could move to a lower risk
group given the selection of an alternative organ. In the moderate-risk group, 36% (95% CI: 34% to
38%) of patients in both the derivation and validation (95% CI:32% to 40%) cohorts could move to the
low-risk group with a lower risk organ. In the high-risk group, 49% (95% CI: 46% to 52%) and 46%
(95% CI: 39% to 53%) of patients in the derivation and validation cohorts, respectively, could move
down at least to the moderate group with a different organ, and 1.5% (95% CI: 0.82% to 2.5%) and
1.4% (95% CI: 0.30% to 4.2%), respectively, could potentially move from high-risk to low-risk groups
with alternative organ selection.
Conclusion: This is a novel, cross-validated risk index that accurately predicts mortality in MCS patients
undergoing cardiac transplantation. The results are consistent with the non-MCS specific IMPACT score,
and provides additional information on recipient variables such as BMI, ICU admission and type of
devices as well as the donor-recipient interaction. I am looking forward for the availability of an app
using this index.
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Adults patients with Congenital Heart Disease (CHD) presents additional challenges to the cardiac
transplantation team both in terms of evaluation for listing and outcomes compared with patients with
acquired HF. Further, the actual allocation systems used throughout the world do may not be optimal
for patients with CHD. Therefore, the Thoracic Organ Transplantation Committee recently proposed
modifications to the adult heart allocation system to better stratify the most medically urgent heart
transplant candidates, reflecting the increased use of mechanical circulatory support devices (MCSD)
and prevalence of MCSD complications, and addressed geographic disparities in access to donors among
heart transplant candidates.
(https://optn.transplant.hrsa.gov/governance/public-comment/adult-heart-allocation-changes2016/)
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Nevertheless, many CHD patients require complex vascular reconstruction at the time of
transplantation; the presence of pulmonary hypertension, liver disease and sensitization are also
obstacles to timely transplantation. Consequently, CHD remains a risk factor during the waiting period
and after transplantation, with a poorer survival early after transplantation, but this early risk is offset
by a survival paradox, in which the early mortality is counterbalanced by better long-term survival.
Therefore, although the management of the CHD patient with end-stage HF must include the option of
transplantation, its indication and timing are very different from that for acquired HF. Further, although
overall use of MCS before transplantation has increased dramatically over the last decade, it has not
done so in adults CHD patients. Many small reports have published the feasibility for those patients
after arterial switch procedures, but with additional complexity for inflow cannula placement, including
the performance of RV trabeculations muscular resection, whereas for those with a Fontan physiology,
total cardiac replacement strategy might be a better option.
Two important considerations warrant discussion regarding CHD and MCS. One is the need for
assessment of full cardiac morphology (including location of great vessels, shunts, and collateral
vessels, assessed before MCS). The other is that for those patients who are not candidates for left
ventricular support, assessment for total heart replacement strategies is important. Unfortunately,
there is no multi-institutional MCS single-ventricle registry available to help better defines selection
criteria for MCS and the authors call for further studies in that field.
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