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7.4.6. Cardiac Transplantation: Recommendation

Class 1

1. Evaluation for cardiac transplantation is indicated
for carefully selected patients with stage D HF despite
GDMT, device, and surgical management.* (Level of
Evidence: C)
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Table 23. ESC Definition of Advanced HF

1. Severe symptoms of HF with dyspnea and/or fatigue at rest or with minimal
exertion (NYHA class Il or V)

. 'Episodes of fluid retention (pulmonary and/or systemic congestion, peripheral
edema) and/or reduced cardiac output at rest (peripheral hypoperfusion)

. Objective evidence of severe cardiac dysfunction shown by at least 1 of the
following:
a. LVEF <30%
b. Pseudonormal or restrictive mitral inflow pattern
c. ‘Mean PCWP >16 mmHg and/or RAP >12 mm Hg by PA catheterization
d. High BNP or NT-proBNP plasma levels in the absence of noncardiac causes

. Severe impairment of functional capacity shown by 1 of the following:
a. Inability to exercise
b. 6-Minute walk distance <300 m
c. Peak Vo, <12 to 14 mL/kg/min

. History of =1 HF hospitalization in past 6 mo

. Presence of all the previous features despite “attempts to optimize”
therapy, including diuretics and GDMT, unless these are poorly tolerated
or contraindicated, and CRT when indicated




Table 24. Clinical Events and Findings Useful for ldentifying
Patients With Advanced HF

Repeated (>2) hospitalizations or ED visits for HF in the past year

Progressive deterioration in renal function (eg, rise in BUN and creatinine)
Weight loss without other cause (eg, cardiac cachexia)

Intolerance to ACE inhibitors due to hypotension and/or worsening renal function
Intolerance to beta blockers due to worsening HF or hypotension

Frequent systolic blood pressure <90 mmHg

Persistent dyspnea with dressing or bathing requiring rest

Inability to walk 1 block on the level ground due to dyspnea or fatigue

Recent need to escalate diuretics to maintain volume status, often reaching
daily furosemide equivalent dose >160 mg/d and/or use of supplemental
metolazone therapy

Progressive decline in serum sodium, usually to <133 mEq/L
Frequent ICD shocks




1110). Q2 2y Recipient Contraindications to
Heart Transplantation

ABSOLUTE CONTRAINDICATTONS

* Pulmonary hypertension (PVR = 6 Wood units despite
maximal therapy)
Significant irreversible renal dysfunction (e.g., creati-
nine clearance < 30 mg/mlL./min)
Significant irreversible hepatic dystunction (e.g., bili-
rubin > 3.0 mg/dL)

* Active malignancy




RELATIVE CONTRAINDICATIONS

Active infection (except in the setting of severe device
complication, which is a status 1A criterion)

Age older than 65 years

Peripheral vascular disease not amenable to surgical or
percutaneous therapy

Diabetes mellitus with secondary organ damage
Severe lung disease

Uncorrected abdominal aortic aneurysm greater than
4 to 6 cm

Systemic infection with immune suppression risk
(human immunodeficiency virus, hepatitis B virus,
cytomegalovirus)

Obesity

Osteoporosis

Active peptic ulcer disease

Substance abuse

Psychiatric disorder

Noncompliance with medical care



















Leve Description Hemodynamic Status Time Frame for
| Intervention
Critical cardiogenic shock, “crash Persistent hypotension despite rapidly escalating Within hours
and burn” inotropic support and eventually IABP, and critical
organ hypoperfusion
Progressive decline on inotropic Intravenous inotropic support with acceptable values of | Within days
. support, “sliding on inotropes” blood pressure and continuing deterioration in nutrition, -
renal function, or fluid retention

Stable but inotrope dependent, Stability reached with mild to moderate doses of Elective over weeks to
“dependent stability” inotropes but demonstrating failure to wean from them months

because of hypotension, worsening symptoms, or

progressive renal dysfunction

: Resting symptoms, “frequent flyer” Possible weaning of inotropes but experiencing Elective over weeks to
recurrent relapses, usually fluid retention months

Exertion intolerant, housebound Severe limited tolerance for activity, comfortable at rest | Variable urgency,
with some volume overload and often with some renal dependent on nutrition
dysfunction and organ function

Exertion limited, "walking wounded” | Less severe limited tolerance for activity and lack of Variable urgency,
volume overload, fatigue easily dependent on nutrition
and organ function

Advanced NYHA Il “symptoms, Fatient without current or recent unstable fluid balance, | Not currently indicated
placeholder” NYHA class Il or Il

Class IV Class IV
NYHA Class Il Class IIB (Ambulatory) (On Inotropes)

> 4

1.4% 3.0% 14.6% 29.9% 36.4% 14.3%

FDA Approval: Class IlIIB/IV

CURRENTLY NOT APPROVED LIMITED ADOPTION GROWING ACCEPTANCE
e

INTERMACS indicates Interagency Registry for Mechanically Assisted Circulatory Support; IABP, intra-aortic balloon pump; and

NYHA, New York Heart Association.
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TABLE 1. BASE-LINE CHARACTERISTICS OF THE PATIENTS.*

CHARACTERISTIC

Age (yr)

Male sex (%)

Ischemic cause of heart failure (%)
Left ventricular ejection fraction (%)

Blood pressure (mm Hg)
Systolic
Diastolic
Pulmonary-capillary wedge pressure (mm Hg)
Cardiac index (liters/min,/m?2)
Heart rate (beats/min)
Pulmonary vascular resistance (Wood units)
Serum sodium {mmol/liter)
Serum creatinine (mg/dl)t

Concomitant medications (%)
Digoxin
Loop diuretics
Spironolactone
ACE inhibitors
A-II antagonists
Amiodarone
Beta-blockers
Intravenous inotropic agents
NYHA class
Quality of lifet
Minnesota Living with Heart Failure score
SE-36
Physical funcrion
Emotional role
Beck Depression Inventory
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1.8x0.66
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51
18
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72

v
75x17
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LVAD
GRoup
(N=68)

66x9.1
78
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17+5.2

101x15
61=10

25+99
1.9+0.99
84+16
34+1.8
13554
1.7x0.65
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34
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LV assist device

Medical therapy

No. AT Risk

LV assist device 68
Medical therapy 61
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P=0.008 by the log-rank test
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Subgroup

Pump replacement
Stroke

Ischemic

Hemorrhagic
LVAD-related infection
Local non-LVAD infection
Sepsis
Bleeding

Bleeding requiring PRBC

Bleeding requiring surgery
Other neurologic event
Right heart failure

Managed with extended
use of inotropes

Managed with RVAD
Cardiac arrhythmia
Respiratory failure
Renal failure
Hepatic dysfunction
LVAD thrombosis

Rehospitalization

Continuous-Flow LVAD
(N=133) (211 patient-yr)

no. of Events/

no. (%) Patient-Yr
12 (9) 0.06
24 (18) 0.13
11 (8) 0.06
15 (11) 0.07
47 (35) 0.48
65 (49) 0.76
48 (36) 0.39
108 (81) 1.66
40 (30) 0.23
29 (22) 0.17
27 (20) 0.14
5 (4) 0.02
75 (56) 0.69
50 (38) 0.31
21 (16) 0.10
3 (2) 0.01
5 (4) 0.02
107 (94) 2.64

Pulsatile-Flow LVAD
(N=59) (41 patient-yr)

no. (%)

20 (34)
8 (14)
4(7)
> (8)

21 (36)

27 (46)

26 (44)

45 (76)
9 (15)
10 (17)

16 (27)

3 (5)
35 (59)
24 (41)
14 (24)

0

0
42 (96)

no. of Events/
Patient-Yr

0.51
0.22
0.10
0.12
0.90
1.33
1.11

2.45
0.29
0.29

0.46

0.07
1.31
0.80
0.34
0.00
0.00
4.25

Relative Risk (95% Cl)

0.0

T
0.5

|
1.0 1.5

A

Continuous-Flow
Better

—_—

Pulsatile-Flow
Better

P Value for
Interaction

<0.001
0.21
0.38
0.33
0.01
0.02

<0.001

0.06
0.57
0.14

<0.001

0.12

0.006
<0.001
<0.001

0.02
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Months since Implantation

No. at Risk
Centrifugal-flow pump 516 438 373 313
Axial-flow pump 512 401 321 264




Total artificial heart

FIGURE 97-17 = SynCardia total artificial heart. (Reproduced with permission from SynCardia Systems, Inc.)
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