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Why Do We Need Donor/Recipient
Risk Scores?

Recipient ______|Donor ________|Early Death

69 male AMI c/b shock 48 male
CentriMag LVAD, RVF  Head trauma 2° MVA
TIAs, SAH, MRSA inf.  HTN, smoker, min.

CAD
65 male CMP 22 male
HeartMate Il LVAD Homicide GSWTTH

Thrombocytopenia

67 female VT, CMP 27 male
HeartMate Il LVAD Oxycontin OD
Multiple GIBs

*All local donors, no body size mismatch
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Sepsis 2° aspiration
pneumonia, E. Coli bact.
Recurrent CVAs

Cirrhosis, hepatic failure

Pleural, mediastinal, pre-
peritoneal fluid
Disseminated aspergillus
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2016 ISHLT Listing Criteria

« Heart failure prognosis scores should be
performed along with cardiopulmonary exercise
test to determine prognosis and guide listing for
transplantation for ambulatory patients (Class
llb, Level of Evidence C).

« Listing patients solely on the criteria of heart
failure survival prognostic scores should not be
performed (Class lll, Level of Evidence C).

Mehra et al., J Heart Lung Transplant 2016;35:1
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Heart Failure Survival Models

m—-:- C-statistic

HFSS 2,240 0.56-0.79
Seattle HFM 14 16,057 0.63-0.81
PACE Risk Score 1 905 0.69
SHOCKED Predictors 1 27,893 0.74
Frankenstein et al. 1 676 0.66-0.68

« Externally validated models showed inconsistent performance
« HFSS and SHFM demonstrated modest discrimination with
guestionable calibration

Alba et al., Circ Heart Fail 2013;6:881
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2010 ISHLT Care Guidelines

« Specific recommendations on donor age,
infection, drug/alcohol use, preexisting cardiac
abnormalities and ischemic time

« Donor-recipient size matching:

As a general rule, the use of hearts from donors whose
body weight 1s no ereater than 30% below that of the
recipient 1s uniformly safe. Furthermore, a male donor of
average weight (70 kg) can be safely used for any size
recipient irrespective of weight. Use of a female donor
whose weight 1s more than 20% lower than that of a male
recipient should be viewed with caution.

— Class |, Level of Evidence C

Costanzo et al., J Heart Lung Transplant 2010;29:914
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Developing a Risk Score

« Accuracy of derivation cohort

* Predictive accuracy of validation cohort

« Simplicity to aid clinicians in assessing risk in
real time

* Impact on use of high-risk donors and/or listing
of high-risk (alternate) recipients
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IMPACT Score: UNOS Data

Recipient variable Points assigned

Age =060 years 3
Serum bilirubin, mg/dl
0-0.99
1-1.99
2-3.99
>4
Creatinine clearance, ml/min
=50
30-49
<30
Dialysis between listing and transplant
Female sex
Heart failure etiology
Idiopathic
Ischemic
Congenital
Other
Recent infection

o = o

100% A

90%

(FUE S I =

Cumulative Survival

80%

-, p<0.001 by log rank test
70% - 1

One Year S‘;:lJ-r{fTv'aT' -

0 -2 points - 92.6% T
60% - 35 points - 91.6% 215 pts.
153 RO

Intra-aortic balloon pump o/, |14-14 points - 78.0 /0

Mechanical ventilation pre-transplant 50% [215 points - 60.6% |

Race 0 6 months 1 year
Caucasian
African American
Hispanic

Temporary circulatory support
ﬁe . .

Older-generation pulsatile 3

Newer-generation continuous” 5

Heartmate II 0
Total points possible 50

oW = O

~ D O W o

—~> Validation Cohort, N = 4,299

Weiss et al., Ann Thorac Surg 2011;92:914
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IMPACT Score:

52 yo woman
Idiopathic CMP
CrCl 40 ml/min

PAC/inotropes

IMPACT score =5
Expected 1YS 89%

UNOS Data

65 yo woman
 |schemic CMP
« |ABP

« Recent pneumonia

IMPACT score =12
Expected 1YS 77%

Weiss et al., Ann Thorac Surg 2011;92:914
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IMPACT Score: ISHLT Data

5 10
IMPACT Risk Score

AMERICAN SOCIETY OF
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Mean IMPACT Risk Score: 5.1 1001 n p<0.001
Median IMPACT Risk Score: 5 92.2%
Range of Scoras: 0-30 —
g % 90 88.5%
E W 2|
—— IMPACT Score <5 e - 75.1%
ceresnnaes IMPACT Score 5-10 P
704 ——— IMPACT Score »10
T T T T T
0 3 6 g i2
) ' Time (months)

15 20 25

Kilic et al., J Heart Lung Transplant 2013;32:492
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Columbia CARRS Score

e CARRS High-risk = 3+ Low-risk = 0-2

— CVA

— Albumin < 3.5 —~

— Re-transplant o

— Renal dysfunction
(GFR < 40)

— Sternotomies > 2 _

« 2 points for each I

Number at Risk

Score <3 7354 5892 3407 1534 630 127
exce pt or Score 3-11 5564 4319 3436 2143 791 65

1.00

14 .89.8%
76.4 %

Score <3

0.75

0.50

Score 3-11

0.25

0.00

Schulze et al., Circ Heart Fail 2013:6:527
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CARRS Applied to Alternate List

A
1.00 |

0.75 4

0.50 ~

0.00 Log-Rank p<0.001

T | T T | |
0 2 4 6 8 10

Duration of Survival

= Score <3 =— Score 3-11

Schulze et al., Circ Heart Fail 2013:6:527
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Donor Risk Index

Variable

Points assigned

Ischemic time
<2 hours
2-3.9 hours
4-5.9 hours
6-7.9 hours
=8 hours

Donor age
<40 years
40-49 years
=50 years

Race mismatch

BUN/creatinine ratio =30

Total points possible

100+

90 -

80 S

T e 00
| P .

(6 N N UG B % RS

Survival (%)
-

One Year Survival Rates
0-2 pts 89.8%
3-5pts 88.0%

6-8 pts 81.6%
9-15 pts 77.0%

704

i 3-5 pis:

P<0.001 by log rank test

0-2 pts.

------
=

- G-B pis.
——— — .‘_ -. = “'\\L
oy 2-1_5 pts.

0 1 Y'aar 2 Yéars

3 Yéars 4 Yéars 5 Ye"ars

Weiss et al., J Heart Lung Transplant 2012;31:266
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Donor Risk Score
900 r 100
Donor factor Donor 1 Points Donor 2 Points . z:
i .
Age (years) 59 5 49 2 - I L 705
Cause of death © 1 VA 2 - oon §
Donor history Not 1 Not 1 = o
compromised compromised P<0.001 Faon
Hypertension No 1 Yes 2 o F 30%
Cardiac arrest No 1 Yes 2 o=  20%
Ejection fraction (%) 56 1 50 4 i - 1o
Valve function Normal 1 Normal 1 0 - 3 %
Ventricular hypertrophy 12 1 14 2 2 EPTeES :Em'j:mimf LI e
(mm)
Coronary angiogram Normal 1 Normal 1
Serum sodium (mmol/ 140 1 144 1
liter)
Noradrenaline (ug/kg/ 0.4 1 0.3 1 60
min) 2 50 P-value = 0.004
Dopamine/dobutamine 6.0 1 7 1 40 -
Heg“;f’;';grfo"r"ggm_ 16 2 201 — Low-risk donor, score < 17 points
total points 201 — High-risk donor, score = 17 points
10 4
CVA, cerebrovascular accident; TC, trauma capitis. 0 . _ . . . . . . . . .
0 3 +] 9 12 15 18 21 24 27 30 33 136
Post-transplant time (m)
Smits et al., J Heart Lung Transplant 2012;31:387
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Donor and Recipient Risk

* Recipient (0-23)

Age

— Etiology

— Renal function

— Hepatic function

— Ventilator

— MCS*

* Donor (0-8) |
- Age Number at Risk e
. —LR 3242 3194 3030 2364 1446

— |schemic time -MR 6347 6306 6013 4942 3425
——IR 1543 1519 1479 1289 994

—_ Female ---ER 310 300 292 271 226
-—HR 292 291 250 242 235

— HCV+

*RVAD, ECMO, TAH,
extracorporeal LVAD

Hong et al., Ann Thorac Surg 2011;92:520
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Donor and Recipient Risk

] | =4
"MR
=ER
=HR
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Incidence Rate of Death
(per 100 patient-years)
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=
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<90 90-1y 1-2y 2-5y > By
Time Point (years)

Hong et al., Ann Thorac Surg 2011;92:520
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International Heart Transplant
Survival Algorithm

Results

1 year 5 years 10 years
Survival 91% Bl1% 67%
Mortality 9% 19% 33%

Median life expectancy 15.3 years

Recipient data

Diagnosis [ Non-ischemic cardiomyopathy % |
Age (years) 51
Gender
Height (cm) 174
Weight (kg) 78
Insulin treated diabetes

Hypt:rtt:ns.i.t:-n’r

Infection within two weeks*

Antiarrhythmic drugs prior to transplant

Amiodarone prior to transplant

Recipient blood group A TS
Previous blood transfusion

Previously transplanted®

Previous cardiac surgery
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w
0 5 10, 15
Time after transplantation (years)
Donor data
Medical condition at transplant Age (years) 34
Intensive care unit Gender Male %
Mechanical ventilation Height (cm) 178
ECMO Weight (kg) 78
Ventricular assist device Duration of ischemia —
Transplant era 2008- : (min)
SPP (mmHG) a4 Donor blood group
PVR (wood units) 26 Donor cause of death
Creatinine (pmol/1) 119
Serum bilirubin (pmol/l) 24
Use (mg/dl) instead of (umol/1)
PRA>10 %
HLA-DR 2 mismatch

Nilsson et al., PLoS ONE 2015;10;e0118644

Cutting Epce ofF TranspLanTaTION 2016
RESOLVING THE ORGAN SHORTAGE
@ PRACTICE | ® POLICY | & POLITICS




Transplantation Risk with MCS

100 Validation Cohort
8
Log—rank p<0.001
801
[T9]
I‘-: -
TRIP-MCS Score ©
60 Mean 14.4
) Range 0-57
3 R I
o P L-__I____l___
o = Score =20 =
w |
|
|
|
& I
o _
d '
8
=] T T T T T T
0 1000 2000 3000 4000 5000

0 20 40 60

Score (Validation) Days Post-Transplant

Johnston et al., JACC Heart Fail 2016, in press
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Eurotransplant Cardiac Allocation
Score

« Waitlist mortality computed using HFSS and
SHFM

« Post-transplant mortality estimated by IMPACT

« CAS = estimated post-transplant survival — 2
(estimated waitlist survival)

— Prioritizes patients with a high risk of dying while
waiting, but only if they have a good chance of
survival post-transplant

— Analogous to Lung Allocation Score

Smits et al., J Heart Lung Transplant 2013;32:873
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Eurotransplant Cardiac Allocation
Score

* N =448 urgent or high-urgent
— 42% transplanted, 11% died waiting, 47% still waiting
— 26% VAD and 15% extracorporeal support

« SHFM was better than HFSS in predicting
waitlist mortality; neither score predicted
mortality in VAD patients

* IMPACT score performed well for predicting
post-transplant mortality in non-VAD patients

Smits et al., J Heart Lung Transplant 2013;32:873
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Post-Transplant Survival by IMPACT
Score

100 ——————————————————,
90 %"“l — -y
80
70 _L\
b= 3-5 pts [N=51]
60 \ == §-9 pts [N=83]
2 50 10-14 pts [N=48)
40 =8= 215 pis [N=7]
30 ————a———a
2 P<0.0001
10
D T T T T T T T T T

o 1 2 3 4 5 6 7 8 9 10 11 12
Weeks after transplant

Smits et al., J Heart Lung Transplant 2013;32:873
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Cardiac Allocation Score (CAS)

14

12

10

no VAD 59 (29-86)
VAD 42 (15-79)

1517 19 21 23 2527 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95 97 99
CAS value

Smits et al., J Heart Lung Transplant 2013;32:873
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It’s Not All About Survival

Other Prediction Scores for:

* Primary gratft failure: RADIAL score
— Segovia et al. JHLT 2011

» Renal failure (Kilic et al. JTCS 2014)
* Rejection (Kilic et al. Circ 2013)
« CAV (Mehra et al. JACC 1995)
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Predicting Risk of Primary Graft
Failure: RADIAL Score

50
- RApressure =210 45
« Age 260 40
: 35
« Diabetes < 30
- Inotrope dependence W gg
(a
« Donor Age = 30 5
» Length of ischemic 10 I
. . .
time = 240 min ° j
0-1 2 3 4-6

RADIAL Score

Segovia et al., J Heart Lung Transplant 2011;30:644
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Summary

* “It's tough to make predictions, especially about
the future”

* Recent progress in recipient, donor and
recipient/donor risk scores
» Challenges remain:
— Clinical relevance especially for VAD patients
— Simplicity to aid clinicians in real time
— Predicting other important outcomes
— Predicting late (vs. early) outcomes
— Discussing risk with patients, families and care team
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BRIGHAM AND
WOMEN'’S HOSPITAL

| Heart & Vascular Center |

Thank you for your attention...

Michael M. Givertz, MD

(617) 525-7052
mgivertz@partners.org

bLVE 81 TSl

3 HARVARD MEDICAL SCHOOL
€9 TEACHING HOSPITAL
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