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Why heart transplant

In patients with advanced heart failure

• Improved survival

• Improve quality of life

• Improve symptoms

EMJ. 2020;5[4]:12-18

Medical therapy

Heart transplant
Long-term MCS



Number of heart transplants in Thailand and KCMH
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KCMH National

KCMH total Heart transplant (Dec 2025) = 240

                    Heart liver = 1

                    Heart kidney = 7



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”



Need a heart 

transplant ?

Yes

Heart Transplant Evaluation 

Medical review board 

(MRB)  for heart 

transplant listing 

• HF clinic

• Inpatient

Heart Transplant Education

Multidisciplinary eval : Psych, 

social workers, CVTs, others

• Conducted by transplant 

nurse coordinator 

Good candidate ? 

List for heart transplant 
(active/urgent) 

No 

Consisted of: HF cardiologists, CT 

surgeons, pharmacists, psych, 

RNs, social workers and related 

persons

Yes

• Medical therapy, ICD, CRTD therapy 

• Durable LVAD

• Palliative care 

Assessment

Transplant 

booklet 

Pre-transplant education 

check list

Pre-transplant eval 

Protocol

Pre-transplant eval 

ORDER SET

Pre-transplant 

immunology

Pre-transplant Psych 

eval/test

• HF clinic

• Inpatient



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 

Class V

Chula Chonburi 

7-8 Aug 2018

Class III:  25-26 April 2017Class I: 

6-7 December 2016

Class II:  

21-22 February 2017

Class IV  30-31  Jan 2018 Class VI: Chula Ayduthaya

12-13 November 2018

Class V: Chula Chonburi

21-22 August 2018

INTERNATIONAL PRECEPTORSHIP Jan 2026Oct 2025



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 
illnesses using specialized technology



Service Plan mandates the setup of 
dedicated Heart Failure Clinics inside public 
regional hospitals and general hospitals



What to consider in heart transplant evaluation

Psychosocial evaluation

Co-morbidities

Risk of transplantation

Refractory HF and Prognosis evaluation1

2

3

4

Very sick
Not too healthy

Not too sick
or have contraindication

}

}

} Poorer outcome

Time on waitlist5 } How long they can wait

Greatest survival benefit is achieved in 

patients with high mortality risk without HTx

No alternative treatment

Circulation. 2010;122:173-183



Pre-transplant 

education check list

Consent form for heart 

transplant evaluation



Heart transplant evaluation

• 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

• 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)



Heart transplant team

• HF & transplant cardiologist

• CT surgeon 

• Anesthesiologist 

• (Pulmonologist, infectious, nephrologist, hepatologist, …)

• Psychiatrist 

• Transplant nurse co-ordinator

• Social workers

• Pharmacist



Medical review board

Twice a month (Friday morning)

(Previously once a month)



United network for organ sharing (UNOS) heart allocation algorithm

2006 status level Category 2018 status level Category

1A

(i) MCS for acute hemodynamic decompensation
(i) VAD (may listed for 30 days under this criteria at any point after 

implanted)
(ii) TAH
(iii) IABP

(iv) ECMO
(ii) MCS with significant device-related complications

(iii)Continuous mechanical ventilation
(iv) Continuous infusion of single high dose inotrope or multiple inotropes

1

VA ECMO
Non-dischargeable BiVAD

MCS with life threatening arrhythmia

2

Non-dischargeable LVAD
TAH, BiVAD, RVAD, or VAD for single ventricle patients

MCS with malfunction
Percutaneous MCS

IABP
VT or VF

3

Dischargeable LVAD with discretionary 30 days
Multiple inotropes or single high dose inotrope with hemodynamic monitoring

MCS with hemolysis or pump thrombosis or RV failure or device infection or AR or with 
mucosal bleeding

VA-ECMO after 7 days
Non dischargeable LVAD after 14 days

Percutaneous MCS after 14 days
IABP after 14 days

1B
(i) left or right VAD implanted

(ii) Continuous infusion of inotropes
4

Dischargeable LVAD without discretionary 30 days
Inotropes without hemodynamic monitoring

Congenital heart disease
IHD with intractable angina
Amyloidosis or HCM or RCM

Heart re-transpalnt

2 Transplant candidate who does not meet criteria for Status 1A or 1B
5 On the waitlist for at least one other organ at the same hospital

6 Adult candidate suitable for transplant

7
Transplant candidate who is considered temporarily unsuitable to receive a 

heart transplant
7 Patient is inactive

Thailand : Active vs Urgent



Maintain candidacy while awaiting transplant

• Continue medications, close follow up at HF clinic

• Hemodynamic optimisation

• Nutritional assessment

• Pre-habilitation : physical activity

• Follow kidney and liver function

• If worsening, may need to consider (change status from 
active -> urgent)

• Inotrope 

• MCS

• Vaccine: live virus vaccination should ideally be 
completed 4 weeks prior to transplantation

• Re-evaluation q 6-12 mths : RHC, PRA

The 2016 International Society for Heart Lung Transplantation listing criteria for heart transplantation: A 10-year update

The International Society for Heart and Lung Transplantation (ISHLT) Guidelines for the Care of Heart Transplant Recipients, Journal of Heart and Lung Transplantation (2023)



Harvesting the heart



Heart transplantation

• Donor

• Donor after brain death

• Donor after circulatory death

• Technique for heart transplant 

• Biatrial

• Bicaval



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



Post operative care

• Isolated room

• Gown, cap, mask, gloves, shoes cover

• Monitoring

• Continuous EKG monitoring : tachycardia

• Invasive arterial pressure monitoring

• O2 saturation

• CVP, PA, PCWP

• Intermittent measurement of mixed venous saturation, CO 
and SVR

• Urine output



Primary graft dysfunction/failure

• Defined as cardiac allograft failure 
occurring within 24 hours of HT that is not 
attributable to an alternate cause, such as 
hyperacute rejection or pulmonary 
hypertension

• Prevalence ranges from 10-36%

• ISHLT defines two types of PGD

• Left or biventricular dysfunction 

• Mild, moderate and severe

• Isolated RV dysfunction 

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

Category Severity Criteria

Left ventricle 

(LV)
Mild

LVEF ≤ 40% by echo  -OR-

RAP > 15 mmHg, PCWP > 20 mmHg, CI < 2.0 (lasting > 1 

hour) requiring low-dose inotropes

Moderate

I. One criteria from the following:

 i. LVEF ≤ 40% by echo  -OR-

 ii.  RAP > 15 mmHg, PCWP > 20 mmHg, CI < 2.0, 

 MAP < 70 mmHg 

II. One criteria from the following:

 i. High-dose inotropes – inotrope score > 10  -OR-

 ii. Newly placed IABP (regardless of inotropes)

Severe

Dependence on left or biventricular mechanical support 

including ECMO, LVAD, BiVAD or percutaneous LVAD. 

Excludes requirement for IABP.

Right ventricle 

(RV)

(i and ii or iii 

alone)

i. RAP > 15 mmHg, PCWP <  15 mmHg, CI < 2.0  -AND-

ii. TPG < 15 mmHg and/or PASP< 50 mmHg 

-OR- 

iii Need for RVAD

J Heart Lung Transplant 2014;33:327–340



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

Preexisting cardiac dysfunction LVAD explant
Experience of procurement team and 

center volume

LV hypertrophy
Comorbidities : renal dysfunction, liver 

dysfunction, DM
Transfusion of blood product

Downtime cardiac arrest Ventilator dependent

Sepsis Infection

Comorbidities : DM, hypertension Retransplant

J Heart Lung Transplant 2014;33:327–340



Management PGD

• Supportive care

• Inotropes : catecholamines or 
phosphodiesterase inhibitors

• Mechanical circulatory support (MCS)

• Intra-aortic balloon pump (IABP)

• ECMO

• Ventricular assisted devices



Sci Rep 13, 394 (2023)

75% recovery after day 7

Median duration of RV failure was 4 

days

For those required MCS, median 

duration on MCS was 6 days

6%

13%

RV failure



RV failure

Preload optimization
Hemodynamically 

unstable

Maintenance if SR and 

AV synchrony
Ventilatory support

Diuresis

• Diuretics : loop diuretic 

or combination

• CVVH or ultrafiltration

• Minimize blood 

transfusion

Inotrope and 

vasopressor

• Dobutamine

• Milrinone

• Dopamine

• Norepinephrine

• Epinephrine

• Isoproterenol

• Or combination

• Cardioversion

• Pacemaker

• Antiarrhythmics

Avoid

• Inspiratory pressure > 

30 mmHg

• Auto PEEP

• Hypercapnia

• Acidosis

• Hypoxemia

• Nitric Oxide

• Prostacyclin or 

epoprostenol

• Atrial septostomy

• RVAD

• ECMO

J Heart Lung Transplant 2010;29:914–956



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 

prophylaxis

Cardiac allograft 

vasculopathy

Coronary angiogram (± 

IVUS or OCT)

Non-invasive test

Return to operative 

vehicle

Statins Infection Reproductive health

Aspirin Chronic kidney disease Endocarditis prophylaxis

Malignancy

Management of CV risk



Immunosuppression therapy

Induction Maintainance Rejection regimen

• Originally designed to induce 

tolerance to the graft

• Antidonor responses are most 

vigorous

• Allow delay CNI

• Disadvantage : infection, 

malignancy, cost

• Vary by transplantation centers 

• Based on age, presensitization, 

race, and previous rejection 

• Depend on 

• Severity and 

hemodynamic 

consequences of the 

rejection

• T-cell mediated or 

humoral 

Steroid

ATG

IVIG

Plasmapheresis

Antilymphocyte

Anticytokine 

receptor 

antibody

ATGAM

Thymoglobulin

OKT3

Basiliximab

CNI

mTOR inh

Antiproliferative Steroid

Cyclosporin

Tacrolimus

EC MPA (Myfortic)

Mycophenolate mofetil 

(Cellcept)

Azathioprine

Everolimus

Sirolimus

Prednisolone



Calcineurin inhibitors

• Cyclosporin

• Doses

• Common dose 4-5 mg/kg/day

• IV dose = oral dose/3

• Monitoring

• Day 0 - 30 : 250 - 300 ng/ml

• Mth 2 - 6 : 200 - 250 ng/ml

• Mth 6 - 12 : 150 - 200 ng/ml

• > 12 mth : 150 ng/ml

• Tacrolimus

• Doses

• Common dose 0.05-0.1 mg/kg/day

• IV dose = oral dose/4

• Monitoring

• Day 0 - 30 : 12 - 15 ng/ml

• Mth 2 -6 : 10 - 12 ng/ml

• Mth 6 - 12 : 8 - 10 ng/ml

• > 12 mth : 6 - 8 ng/ml
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Statins in all post heart transplant recipients

J Heart Lung Transplant 2005;24:1736 – 40 Circ Heart Fail. 2016;9:e003265



Dyslipidemia post heart transplant

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



Maximum recommended dose of statins when associated with immunosuppressant

Cyclosporin Tacrolimus Sirolimus Everolimus

Simvastatin

Pravastatin 20

Pitavastatin

Atorvastatin 10

Rosuvastatin 5

Lexicomp, 2023



Aspirin (may be) in all post heart transplant 
recipients

J Heart Lung Transplant 2017;36:1344–1349

Clinical Transplantation. 2017;31:e13133



Infection prophylaxis : CMV

J Heart Lung Transplant 2010;29:914–956

Risk category
Donor and recipient 

seropositivity

High D+/R-

Intermediate D+/R+ or D-/R+

Low D-/R-



Infection prophylaxis

• HSV prophylaxis: in positive 
HSV serology

• Acyclovir 200-400 mg daily 

• Anti-Protozoal Prophylaxis : 
Pneumocystis jiroveci 

• Anti-fungal prophylaxis



Complications after heart transplant 

• Rejection : 20% at 1 year

• Routine EMB

• Cardiac allograft vasculopathy : 30% 
at 5 years

• Life-long immunosuppression : 
increase risk of CKD, diabetes, 
hypertension and some cancers

•  Infection : 20-30% bacterial infection, 
up to 45% CMV infection



Cardiac allograft rejection

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

• Antibody-mediated rejection

• Cardiac allograft vasculopathy

2004 Histology

0R (no rejection) No rejection

1R (Mild)
Interstitial and/or perivascular 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



Post heart transplant 3 years

March 2020 June 2020





Endomyocardial biopsy



Treatment of ACR



ACC Heart Fail. 2025;13:102614



After antirejection treatment



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 + IVUS

• SPECT/CT: Sensitivity and specificity = 92% and 86%

• Dobutamine stress echo : Sensitivity 72%

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

J Heart Lung Transplant 2010;29:717–27



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



Cardiac allograft vasculopathy



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

Treatment : Statin, mTOR, retransplantation





“Alone, we can do so little; together we can do so 
much”

Psychiatrist

Social workers

supanee.sin@chula.ac.th Thank you
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