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Why heart transplant

In patients with advanced heart failure

* Improved survival

* Improve quality of life

* Improve symptoms

survival (%)
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Number of heart transplants in Thailand and KCMH

KCMH total Heart transplant (Dec 2025) = 240
Heart liver = 1
Heart kidney =7
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Heart transplant patient care

* Pre-heart transplant

* Heart transplant evaluation

* Maintain candidacy
* Peri-operative care

* Harvesting donor, transplant operation
* Post heart transplant care

* Immunosuppression

* Long-term complications




The key to success is patient selection

“Right patient at the right time”




Pre-transplant eval

Cardiac Center, King Chulalongkorn M P roto COl
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Pre-transplant
KCMH HF clinic

* Every Wednesday am

* 35-40 patients per weeks

* 4 HF cardiologists (with HF fellow and
general cardiology fellow)

* 3 HF nurses + 2 OPD nurses
* (2 heart transplant coordinators)
* 4-5 pharmacists

* 1 dietician




Role model and networking
Heart failure preceptorship program
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< Friend search

® D Phone number

0927340060 Q

4

HF referral &l
Is already your friend.

Refer patient to
Chula HF clinic

Referral system

* Inpatient or outpatient

* Direct contact to HF nurse




13 Health region

* Ministry of Public Health's "SAP" Hospital
Grading System

* S — Standard: Community hospitals
providing essential local medical care

* A —Academy: Larger regional or provincial
hospitals that train- medical students and
doctors

* P —Premium / Professional: Top-tier
medical hubs and advanced tertiary care
facilities capable of treating highly complex
IliInesses using specialized technology




Service Plan mandates the setup of
dedicated Heart Failure Clinics inside public
regional hospitals and general hospitals
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What to consider in heart transplant evaluation

Very sick Greatest survival benefit is achieved in
Refractory HF and Prognosis evaluation } patients with high mortality risk without HTx

Not too healthy No alternative treatment
Q Risk of transplantation

Co-morbidities

4 Psychosocial evaluation }
5 Time on waitlist } How long they can wait

CHULALONGKORN Chulalongkorn
CARDIOVASCULAR Zeecsiie FART

MEDICINE FAILURE Circulation. 2010:122:173-183

Not too sick

or have contraindication

3 4




I Consent form for heart

q

transplant evaluation
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Heart Transplant Program @ KCMH
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CHULALONGKORN
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Hematology: CBC with diff, PT, PTT, INR, Ferritin,
Serum iron, TIBC

Chemistry:

« BUN, Cr, Electrolyte, uric acid, LFT
FBS, HbA1C, Lipid profile, BNP

- TSH, FT3,FT4

Urine: UA, spot urine for Cr clearance and protein/Cr
ratio

Stool exam, stool occult blood

Imaging: CXR PA & lateral , ultrasound whole
abdomen, pulmonary function test

RHC
CPET

Heart transplant evaluation

. Serology:

Anti HIV Ab

Anti HCV Ab, HBs Ag, HBs Ab, HBV core Ab (IgG
& IgM)

CMV antibody (IgG & IgM)
HSV antibody (IgG & IgM), VZV antibody,

VDRL (PTHA), Toxoplasma titer, EBV antibody
(IgG & IgM)

- ‘Age appropriate cancer screening. PSA,

colonoscope (M > 50 yo), mammogram (F >40), Pap
smear

- Immunology : Panel reactive antibody, ABO blood gr

- ABI, carotid doppler (Age > 50 yr)
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Heart transplant team

* HF & transplant cardiologist

* CT surgeon

* Anesthesiologist

* (Pulmonologist, infectious, nephrologist, hepatologist, ...)
* Psychiatrist

* Transplant nurse co-ordinator

* Social workers

* Pharmacist

CHULALONGKORN
CARDIOVASCULAR
MEDICINE

4. CONSULTS

Clinical Psychiatrist

CVT surgeon

Cardiologist

Transplant coordinator

Social Worker

Dietician

Infectious Disease

B N o

....................................................................




Medical review board

Twice a month (Friday morning)
(Previously once a month)

Ai-lada Intrarakamhang

KCMH-MDCU
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United network for organ sharing (UNOS) heart allocation algorithm

2006 status level Category 2018 status level Category
VA ECMO
1 Non-dischargeable BiVAD
MCS with life threatening arrhythmia
Non-dischargeable LVAD
(i) MCS for acute hemodynamic decompensation TAH, BiVAD, RVAD, or VAD %or single ventricle patients
(i) VAD (may listed for 30 days under this criteria at any point after 5 MCS with malfunction
implanted) Percutaneous MCS
(ii) TAH IABP
1A (iii) IABP VT or Ve
(iv)ECMO
(i) MCS with significant device-related-complications Dischargeable LVAD with discretionary 30 days
(iif) Continuous meehanical ventilation leltiple inotrc?pes or'single high dqse inotrope with hem.od\./nami.c monitoring |
(iv) Continuous infusion of single high dose inotrope or multiple inotropes MCS with hemolysis or pump thrombosis or RV fa.llure or device infection or AR or with
3 mucosal bleeding

VA-ECMO after 7 days
Non dischargeable LVAD after 14 days
Percutaneous MCS after 14 days
|ABP after 14 days

Al UITUITNTIT UANUIIU (LT Gl o o scretionay s0.cays

Inotropes without hemodynamic monitoring
Congenital heart disease

(i) left or right VAD implanted

1B . : : : : 4 L :
(ii) Continuous infusion of inotropes IHD with intractable angina
Amyloidosis or HCM or RCM
Heart re-transpalnt
5 On the waitlist for at least one other organ at the same hospital
2 Transplant candidatepb o o' noomat oot anitosic foo Ciabn A8 ~-an
[halland : Actlve vs Urgent oo
. Transplant candidate Whe .0 o cic . i c ) e it ce imeen

Patient is inactive
heart transplant
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* Continue medications, close follow up at HF clinic

Table 6 Vaccination Protocol for Heart Transplant Candidates

Maintain candidacy while awaiting transplant

° Hemodynam |C Optl m |S atlon e Pre-transplant Pre-t.rans_plant Confirm response o
accine serology vaccination pre-transplant Special circumstances
Hepatitis A Yes® Yes® Yes® Recommended for those with increased risk travel
° N utrltlonal assessment or residence in high-risk areas, occupational, or
lifestyle exposure risk
Hepatitis B Yes Yes Yes
° Pr _h b I t t n: h " I t t Pneumococcus Consider Yes Consider Recommendation for conjugate vaccine, followed
e-nabdiation . p ySICa aClivi y (conjugate or 8 weeks later by polysaccharide vaccine
polysaccharide)
. . . Tetanus (dT) Yes Yes® No Administer Tdap to all who have not previously
* Follow kidney and liver function received Tdap
Pertussis (Tdap) No Yes® No Administer Tdap to all who have not previously
received Tdap
° |f worsen | ng, may need to Consider (Change status from Influenza No Yes No Seizﬂr;:g, vaccination also recommended for close
aCtlve -> U rgent) Meningococcus No Yes® No Recommended for those at increased risk including
asplenia/polysplenia, high-risk travel, terminal
complement deficit, including prior to eculizumab
o |n0tro pe Rabies No No® No Consider for those with risk of significant
post-transplant exposure
Human papilloma  No Yes® No Approved age 9-26 years
virus
° M CS Live viral vaccines”
Varicella Yes Yes® Yes Not needed if seropositive
. . . . . . Herpes zoster Consider
¢ VaCC| ne: ||Ve VIrusS vacci nathn ShOu Id Idea”y be Mumps, measles,  Yes Yes® Yes® Not needed if born before 1957

completed 4 weeks prior to transplantation

* Re-evaluation g 6-12 mths : RHC, PRA

CHULALONGKORN
CARDIOVASCULAR
MEDICINE

rubella

See special circumstances.

Chulalongkorn

HEART

FAIL URE The 2016 International Society for Heart Lung Transplantation listing criteria for heart transplantation: A 10-year update
The Internatichal Society for Heart and Lung Transplantation (ISHLT) Guidelines for the Care of Heart Transplant Recipients, Journal of Heart and Lung Transplantation (2023)

dT, diphtheria and tetanus toxoids; Tdap, tetanus, diphtheria, pertussis.

bConsideration should be given to avoid administration of live viral vaccination within 4 weeks of anticipated transplantation.




Harvesting the heart
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Biatrial Technique for Heart Transplantation

Heart transplantation. v v«

* Donor
* Donor after brain death
* Donor after circulatery death

* Technique for heart transplant

* Biatrial

* Bi |
|ICaVda
CHULALONGKORN 2, . | Chulalongkorn
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Post heart transplant patient care: Early phase

* Open heart surgery, median sternotomy
* Common complication after heart transplantation
* Primary graft dysfunction
* RV failure
* Cardiac arrhythmias
* Management specific to patients after heart transplantation
* Immunosuppression

* Endomyocardial biopsy

CHULALONGKORN .. .. | Chulalongkorn
CARDIOVASCULAR = | HEART
MEDICINE
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Post operative care

* |solated room
* Gown, cap, mask, gloves, shoes cover

* Monitoring
* Continuous EKG monitoring : tachycardia
* |Invasive arterial pressure monitoring

* (O, saturation

* CVP, PA, PCWP

* |ntermittent measurement of mixed venous saturation, CO
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* Urine output
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Primary graft dysfunction/failure

* Defined as cardiac allograft failure Category | Severity Criteria
occurring within 24 hours of HT that is not VEF <405 b e OR
. : <40% by echo -OR-
attributable to an alternate cause, such as Left ‘(’fc;r'c'e Mild  |RAP>15 mmIYIg, PCWP > 20 mmHg, Cl < 2.0 (lasting > 1
hyperacute rejection Or pulmonary hour) reCIUiring low-dose inOtrOpeS
hypertenSIOn |. One criteria from the following:
?_. LVEF < 40% by echo -OR-
* Prevalence ranges from 10-36% WD | CLEEErmt e EEAD
ll. One criteria from the following:
. I. High-dose inotropes — inotrope score > 10 -OR-
° ISHLT deflnes tWO typeS Of PGD :I Nlewly plac;ed |ABP (relgardless of inotropes)
¢ Left or biventricular dySfunCtiOn !I)eper)dence on left or bive_ntricular mechanical support
Severe including ECMO, LVAD, BiVAD or percutaneous LVAD.
M _ |d d t d Excludes requirement for IABP.
* Mild, moderate and severe
I. RAP > 15 mmHg, PCWP < 15 mmHg, Cl < 2.0 -AND-
" Right tricl (iandii oriii |ii. TPG <15 mmHg and/or PASP< 50 mmHg
* |solated RV dysfunction Ry | Yo -OR.
iii Need for RVAD

CHULALONGKORN Chulalongkorn
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MEDICINE FAILURE

J Heart Lung Transplant 2014;33:327-340

P

Clin Transplant. 2019 Jun;33(6):e13557



RISK FACTORS ASSOCIATED WITH THE DEVELOPMENT OF PGD

Donor risk factors Recipient risk factors Surgical procedural risk factors
Age Age Ischemic time
Cause of death Re-sternotomy Donor-recipient sex mismatch
Trauma Mechanical support Weight mismatch

Experience of procurement team and

Preexisting cardiac dysfunction LVAD explant
center volume

Comorbidities : renal dysfunction, liver

LV hypertroph . Transfusion of blood product
yP PRy dysfunction, DM P
Downtime cardiac arrest Ventilator dependent
Sepsis Infection
Comorbidities : DM, hypertension Retransplant
CHULALONGKORN khnlninagknzn
CARDIOVASCULAR FART
R’ MEDICINE FAILURE J Heart Lung Transplant 2014;33:327-340




Management PGD )

* Supportive care

* Inotropes : catecholamines or
phosphodiesterase inhibitors R 42Hz

20cm

431858 SS5-1/Adult

2D
51%

* Mechanical circulatory support (MCS) 3o

* |ntra-aortic balloon pump (IABP)

* ECMO

* Ventricular assisted devices

CHULALONGKORN
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Median duration of RV failure was 4

RV failure
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isolated
RV failure
after heart

transplantation

mean right atrial pressure (mmHg)

Peak 3
(2-4) days

 Onset14 Recovery 5
- (0-49) hrs (3-14) days

days

For those required MCS, median
duration on MCS was 6 days

15 mmHg
Time (days)
T—
Primary isolated RV failure g?égtyuy reg;?emng
function
’
Severe “ ! ’ 3
’PGD-RV! P n 2\
T
Moderate [ _.
Poprvy - W\ h
PO AY | W=
PRy A n |
Mild C\ : \
/
'PGD-RV t 0
U j \

\& y,
CHULALONGKORN Chulalongkorn
CARDIOVASCULAR HEART
S MebICINE FAILURE

/5% recovery after day 7

Sci Rep 13, 394 (2023)



RV failure
L. Hemodynamically Maintenance if SR and .
Preload optimization unstable AV synchrony Ventilatory support
Inotrope and .
Diuresis vasopressor | Avoid
» Diuretics : loop diuretic * Dobutamine * Inspiratory pressure >
or combination * Milrinone » Cardioversion 30 mmHg
- CVVH or ultrafiltration + Dopamine * Pacemaker * Auto PEEP
S e [Bleer * Norepinephrine - Antiarrhythmics - Hypercapnia
. * Epinephrine - Acidosis
transtusion . |soproterenol . Hypoxemia
~ oot

* Nitric Oxide
* Prostacyclin or
epoprostenol

* Atrial septostomy
- RVAD
- ECMO

CHULALONGKORN Chulalon
CARDIOVASCULAR FEART

MEDICINE FAL\LURE J Heart Lung Transplant 2010;29:914-956
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Post heart transplant: Long-term care

Medications

Complications

Investigations

Others

Immunosuppression
* Minimizing

Immunosuppression
* Drug interaction

Rejection

Endomyocardial biopsy
Echocardiogram

Gene expression profiling
Donor derived cell-free DNA
Donor specific antibody

Return to work

Infectious disease

Cardiac allograft

Coronary angiogram (
IVUS or OCT)

Return to operative

prophylaxis vasculopathy Non-invasive test vehicle
Statins Infection Reproductive health
Aspirin Chronic kidney disease Endocarditis prophylaxis

Malignancy

Management of CV risk




Immunosuppression therapy

Induction i Maintainance § Rejection regimen
. . . , ® Depend on
* Olrlglnally desr:gned fto induce ® Vary by transplantation centers E * Severity and
. :cAc\)e_r;mce to the grait t ® Based on age, presensitization, E hemodynamic
_ntl ONOF Tesponses are mos race, and previous rejection consequences of the
. A rejection
AI.IOW delay CNI. . ® T-cell mediated or
® Disadvantage : infection, humoral
malignancy, cost

: Antiproliferative :
pyrr— ATGAM § § Steroid
ntilymphocyte Thymoglobulin ~ :  Cyclosporin EC MPA (Myfortic) : ATG

OKT3 . Tacrolimus  Mycophenolate mofetil Prednlsolonei IVIG

(Cellcept) E Plasmapheresis
Azathioprine '

Anticytokine

receptor Basiliximab E
antibody 5 MTOR inh

Everolimus
Sirolimus




Calcineurin inhibitors

* Cyclosporin °* Tacrolimus

* Doses * Doses
* Common dose 4-5 mg/kg/day e Common dose 0.05-0.1 mg/kg/day
* |V dose = oral dose/3 * IV.dose = oral dose/4

* Monitoring * Monitoring
* Day 0-30: 250 - 300 ng/ml * Day0-30:12-15 ng/ml
°* Mth 2-6:200-250 ng/ml * Mth 2 -6 : 10 =12 ng/ml
* Mth6-12:150 - 200 ng/ml * Mth6-12:8-10 ng/ml

° > 12 mth : 150 ng/mi * >12mth:6-8ng/ml
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Statins In all post heart transplant recipients

N -
100% - 8 100%
Pravastatin Group n=47 a
S——
80% - <>t 80%
'E O Pravastatin Group n=47
0
£ 60% - g 60%
- - <
0 40% - Control Group n=50 “  40%
52 £
=) . O
20% - '§ 20%
0% Log Rank p=0.026 = Log Rank p=0.009 Control Group n=50
0 ‘ ' ‘ 8 J ! ™ "N P ' 0% T ] T T T T T T T T )
X
o0 1 2 3 4 5 6 7 8 9 10 0~“M"2 8¢ 4 5 6 7 8 9 10
Years Post Transplant Years Post Transplant
Statin Control Odds Ratio Odds Ratio Statin Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI Study or Subgroup __ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.3.1RCTs Kobashigawa’ 1995 47 10 50 283% 0.27 [0.07, 1.08] e
G o , Mehra** 2002 50 2 37 88% 0.36 (0.03, 4.09) -
Kobashng‘awa 1995 3 47 10 50 41% 0.27 [0.07, 1.06) Stojanvic® 2005 10 91 9 37 525% 0.38[0.14, 1.04] —
ORourke'? 2004 2 52 0 27 08% 2720135875 oo 3B 4 37 104%  024[0.03 229 .
Wenke'* 2003 4 35 15 37 50% 0.19[0.06, 0.65) e '
Subtotal (95% CI) 134 114 10.0% 0.29 [0.10, 0.82] B Total (95% CI) 223 161 100.0% 0.33[0.16, 0.68] -
Total events 9 25 Total events 15 25
Heterogeneity. Tau*=0.18, Chi*=252,d=2(P=0.28),F=21% Heterogeneity: Tau®*= 0.00; Chi*= 0.24, df=3 (P=0.97), F= 0% *0 01 0?1 ] 1*0 100’
Test for overall effect Z= 235 (P =0.02) Test for overall effect Z= 3.00 (P = 0.003) | Favours statin Favours control

J Heart Lung Transplant 2005;24:1736 — 40

Circ Heart Fail. 2016;9:e003265



Dyslipidemia post heart transplant

2023 Guideline Update Recommendation

Biannual measurements of lipid levels should be performed in adult heart transplant recipients.
Class I, Level of Evidence: C

It is reasonable to target LDL levels below 100 mg/dL (2.5 mmol/l) in heart transplant recipients,
but there must be close monitoring for potential interactions between lipid lowering therapies
and immunosuppressive agents.

Class IIa, Level of Evidence: C

Proprotein convertase subtilisin-kexin type 9 (PCSK9) inhibitors and ezetimibe can be considered as
adjuncts to statin therapy in heart transplant recipients with uncontrolled hyperlipidemia, or as
primary therapy in those with statin intolerance. (Experience in Pediatncs 1s limited to >12 years
for PCSK9 and >10 years for ezetimibe.

Adults: Class IIb, Level of Evidence: B

J Heart Lung Transplant 2023; 42: pp. e1-e141



Maximum recommended dose of statins when associated with immunosuppressant

Cyclosporin Tacrolimus Sirolimus Everolimus

Simvastatin

Pravastatin

naenes

Pitavastatin

Atorvastatin

Cardiom

Rosuvastatin 5

Lexicomp, 2023



Aspirin (may be) in all post heart transplant

recipients

100%

80%
70%
60% (95% Q1)
50% D.lapiff;;.san
40%
30%
20%
10%
0%

Event-free Survival

~—— Aspirin -==No aspirin

0 1 2 3
Time (years)
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30 13 S

2023 Guideline Update Recommendation

It is reasonable to consider routine use of aspirin early after heart transplant for prevention of CAV.

Class IIb, Level of Evidence: C

J Heart Lung Transplant 2017;36:1344—1349
Clinical Transplantation. 2017;31:e13133




Infection prophylaxis : CMV

Table 2 Typical Recommendations for the Prevention of
Cytomegalovirus in Heart Transplant Recipients

Donor and recipient Group Recommendations/Options

seropositivity D+/R-  Oral ganciclovir (1000 g PO TID) or valganciclovir
(900 mg PO/day) for 3 months
or
IV ganciclovir (5-10 mg/kg/day) for 1-3 months
~ Preemptive therapy generally not preferred due
to high nisk of disease
Some HT centers will add CMV immune globulin
_ for high risk patients
Intermediate D+/R+ or D-/R+ R+ Oral ganciclovir (1000 g PO TID) or valganciclovir
(900 mg PO/day) for 3 months
or
IV ganciclovir (5-10 mg/kg/day) for 1-3 months
Low D-/R- or
Preemptive therapy. Monitor with nucleic acid
testing or CMV antigenemia assay
Therapy with IV ganciclovir or oral valganciclovir

Risk category

High D+/R- —

J Heart Lung Transplant 2010;29:914-956



* HSV prophylaxis: in positive
HSV serology

* Acyclovir 200-400 mg dalily

* Anti-Protozoal Prophylaxis

Pneumocystis jiroveci

* Anti-fungal prophylaxis

Infection prophylaxis

Recommendations for Peri-operative Infection Prophylaxis
and Treatment in Pediatric Heart Transplant Recipients:”*~"”
Class IIb:

1. IV anti-fungal prophylaxis should be considered for in-
fants (< 1 year of age) with an open chest and/or requir-
ing ECMO support in the peri-operative period.

Level of Evidence: C.

2. Prophylaxis for Pneumocystis jiroveci should be insti-
tuted for a minimum of 3 months up to a maximum of 24
months after HT.

Level of Evidence: C.




Complications after heart transplant

Rejection : 20% at 1 year A
-+=CAV =¢=Acute Rejection

) " =+=Malignancy (non-Lymph/PTLD) =¢=Infection (non-CMV)

ROUtIne EMB 40 =+=Graft Failure =o—=Multiple Organ Failure

=¢=Renal Failure

Cardiac allograft vasculopathy : 30% 2.

at 5 years E

. . . llhl620
Life-long immunosuppression: X ’

-

increase risk of CKD, diabetes,

DD GE— e
: 10
hypertension and some cancers .w —
/Iﬁ

!‘.&

<

Infection : 20-30% bacterial infection, ' 0-30 Days }Z‘Jr?ﬁiz 6;6)' 13 Yoars | 55 Years "fﬁl‘; vears '>1(:|.:65;:;;).-s' 15 yors
up to 45% CMYV infection ' ’ ’ , , ,




Cardiac allograft-rejection

* Acute cellular rejection: T-cell mediated allograft inflammation and injury

* Antibody-mediated rejection

* Cardiac allograft vasculopathy

2004 Histology

OR (no rejection)

No rejection

TABLE 1. Evolving Definitions of AMR, per ISHLT Guidelines

1R (Mild)

Interstitial and/opPerivascular infiltrate with up to 1
focus of myocyte damage

2R (Moderate)

2 or more associated myocyte damage foci of infiltrate

3R (Severe)

Diffuse infiltrate with multifocal myocyte damage, +
edema, £ hemorrhage or % vasculitis

1990 2004 2013

No AMR - AMR O No histological or pAMR O Histology —
immunopathological findings (no pathologic AMR) Immunopathology —

of AMR PAMR TH-+ Histology -+
(histopathologic AMR) Immunopathology —

pPAMR 11+ Histology —
(immunopathologic AMR) Immunopathology +

AMR Termed humoral rejection AMR 1 Histological features of AMR: pAMR 2 (pathologic AMR) Histology +

with evidence of vasculitis,
severe edema in the
absence of cellular
infiltrates. Also, positive IF

capillary endothelial

changes and macrophages in

the capillaries (both
required)

Immunopathologic features of

AMR: positive IF (C3d and/or

C4d) or positive CD68 for
macrophages in capillaries
and/or C4d by IP

pAMR 3
(severe pathologic AMR)

Immunopathology +

Histopathologic findings include interstitial
hemorrhage, capillary fragmentation,
mixed inflammatory infiltrates,
endothelial cell pyknosis and/or
karyorrhexis, and marked edema and
immunopathologic findings




Pt herttrsplant 3 years
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Endomyocardial-biopsy

Heart biopsy procedure




Treatment of ACR

“Intensity of treatment should be guided by the presence or absence of
hemodynamic instability and/or allograft dysfunction”

Medications Duration

Corticosteroid
Methylprednisolone 250-1000 mg/day IV 3 days
Prednisone 1-3 mg/kg/day PO 3-5 days

Antithymocyte globulin

(ATG) 0.75-1.5 mg/kg/day 3-5 days




e g aLu VA Treatment of Antibody-Mediated Hemodynamically
LA e il 2 :
u .|. ‘l\\. t\ '\’u’ I' | \. I | .\, | | unstable Rejedlon stable

* pAMR 3

* Moderate to severe graft * pAMR 1-2 with no or mild
dysfunction graft dysfunction

» Cardiogenic shock » Restrictive hemodynamics

« Severe arrhythmias

1. Pulse-dose corticosteroids

1. Pulse-dose corticosteroids

2. Plasmapheresis* ]
3. Intravenous immunoglobulin g | g :1 l:rsa':l‘::::;elsn;smuno loblia
4. Antithymocyte globulin A AR ‘ g

|

+

\/

(for E:fﬂlégmlo
v

Additional
therapy indicated to reduce Additional therapy can be
oy levelend skol o Rtmaby . for - [Bortesomi ) - - Consderedbased o graft
institutional drug availability ny HLA DSA class.
and experience. N "
v : .
Y s S For patients with recurrent
5 A / or refractory AMR consider
i\ these other agents:
&9 a4 » Daratumumab
7 ) § 3 \= /»’ » Tocilizumab
a5 « Belatacept
» Carfilzomib

ACC Heart Fail. 2025;13:102614



After antirejection treatment

CHULALONGKO.- Affiniti C-- ST WIS CHULALONGKO--. Affiniti C-- 25/01/2023 08:21-01
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Cardiac allograft.vasculopathy

Intimal proliferation
Progressive

Accounts for major morbidity and mortality late in the
transplant natural history

30% to 40% of heart transplant recipients at 5 years
CAG + [VUS

SPECT/CT: Sensitivity and specificity = 92% and 86%
Dobutamine stress echo : Sensitivity 72%

CT coronary : Sensitivity of 70% and specificity of 92%

Focal
lesions

Diffuse
luminal
narrowing

Intimal

"B thickening

J Heart Lung Transplant 2010;29:717-27




Table 1 ISHLT recommended nomenclature for CAV

Grade
CAV,
CAV,

CAV,

CAV,

Severity

Not significant No detectable angiographic lesion

Mild

Moderate

Severe

Angiographic Findings

Angiographic LM < 50%, or primary vessel with maximum lesion of <70%, or any branch stenosis <70%
(including diffuse narrowing) without allograft dysfunction

Angiographic LM < 50%; a single primary vessel > 70%, or isolated branch stenosis > 70% in branches of
2 systems, without allograft dysfunction

Angiographic LM > 50%, or two or more primary vessels > 70% stenosis, or 1solated branch stenosis > 70%
in all 3 systems; or ISHLT CAV1 or CAV2 with allograft dysfunction (defined as LVEF <45% usually in
the presence of regional wall motion abnormalities) or evidence of significant restrictive physiology

Table 2 IVUS classification of CAV

Grade Severity Intimal thickness Extent of plaque
Class I Minimal <0.3 mm <180°

Class II Mild <0.3 mm > 180°

Class III Moderate 0.3—0.5 mm > (0.5 mm, < 180°
Class IV Severe > 1.0 mm > (0.5 mm, > 180°

Current Heart Failure Reports (2024) 21:580-590




Cardiac allograft'vasculopathy




Table 3 Imaging modalities for detecting CAV

Modality Advantages Disadvantages
ICA  Standard of care » Low sensitivity for early disease
» Standardized ISHLT nomenclature » Limited microvasculature evaluation
* Robust prognostic data (CAV,; = 15x risk of mortality)  Procedural risks
» Augmentation with IVUS and OCT » High inter-observer variability
 Contrast nephrotoxicity
IVUS  Early detection of CAV * Operator experience required
» Higher sensitivity than ICA * Outcomes data limited
* 0.5+ mm increase in MIT in first 12 months correlates with adverse * Expensive catheters
outcomes at 5 years e Time-consuming
OCT * 10x greater resolution over IVUS » Difficult to assess interface between
» Able to assess stability of lesions intima and media
» Low inter-observer variability * Difficult to assess plaque volume
CCTA » Higher sensitivity compared to ICA » Radiation dose comparable to ICA
* Less invasive than ICA +/- IVUS/OCT » Lower sensitivity relative to IVUS
» Perivascular adipose tissue provides prognostic information  Contrast nephrotoxicity
e Limited by HR cutoffs
« Unable to detect small vessel disease
PET  Can provide prognostic information (CV death, ACS, HFH) » Limited availability of PET scanners
» Less invasive than ICA +/- IVUS/OCT * More expensive
cMRI  Better detection of microvascular CAV * No radiation exposure

e Less invasive than ICA +/- IVUS/OCT

Treatment : Statin, mTOR, retransplantation

* Risk of NSF

Current Heart Failure Reports (2024) 21:580-590
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