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Pathophysiology of the transplanted heart

Side Effects of Immunosuppressive Therapies 

About 2500 orthotopic heart transplants (OHT) occur 
annually in the United States, with current surgical 
techniques and post-operative management increasing 
survival rates to 75-80% after 1 year, 50% after 10 
years, and a median life expectancy of 10.7-11.9 years 
post OHT(2021). As these continue to improve, the 
likelihood of anesthesia care providers encountering 
these patients for non-cardiac surgery increases and we 
must understand how to direct their care. The 
pathophysiology of the transplanted heart is altered 
which impacts the physiological response to sympathetic 
stimulation, the pharmacological agents that can be 
used, and the way in which anesthetic depth is 
monitored. These patients are on immunosuppressant 
therapy which must be perioperatively monitored to 
prevent graft rejection.

Cardiac transplantation results in the denervation of 
paraysympathetic vagal fibers and sympathetic nerve 
fibers from the stellate ganglion which eliminates the 
baroceptor reflex, blunts chronotropic response to 
sympathetic stimulation, and eliminates the hearts 
response to drugs that mediate their effects via the 
autonomic nervous system. As the heart can no longer 
mediate its rate in response to stimuli, cardiac output 
becomes primarily dependent on frank-starling 
mechanisms and is entirely preload dependent 
(Choudhury, 2017). Monitoring of anesthetic depth will 
also become entirely dependent upon blood pressure and 
accessory monitors such as BIS rather than heart 
rate(Brusich & Acan, 2018). The heart rate is consistently 
90-110 regardless of physiologic stress and conducts 
normal sinus rhythm with an increased sinus refractory 
period. This combined with a loss of vagal input results in 
a high rate of arrythmias including AV node block, 
bradyarrhythmia's, and right bundle branch block which 
may require the placement of a pacemaker. The atria is 
also often enlarged due to biatrial anastomosis which 
predisposes patients to a fib, a flutter, and tricuspid 
regurgitation. (Blanco & Modak, 2021)

. 

Immunosuppressants are utilized to prevent graft failure, the leading cause of death in 1st 12 months after 
transplant(Blanco & Modak, 2021). Patients are typically on a combination of corticosteroids, calcineurin inhibitors, 
and antiproliferative agents to inhibit helper-T and B-cell proliferation and to suppress the production of Il-2. 
Therapeutic serum levels of calcineurin inhibitors should be measured throughout the perioperative period. A pre-
operative stress dose of steroid should be given to steroid dependent patients and their glucose monitored. Care 
must also be taken to avoid infection, the cause of death in 32% of cases 1 month-1 year after OHT(Brusich & Acan, 
2018)

Conclusions

The likelihood of anesthesia care providers 
encountering an OHT patient presenting for non-
cardiac surgery increases with parallel increases in 
surgical techniques and post-operative guidelines. It is 
crucial for providers to be knowledgeable about the 
altered pathophysiology and appropriate 
pharmacological interventions to take as well as their 
immunosuppressant regimen and how these will impact 
our anesthetic.

Physiologic Changes Pharmacological effects on the heart

Medications that indirectly mediate their effects via the 
vagus nerve are ineffective due to denervation while 
direct-acting myocardial drugs are effective due to 
intact beta and alpha receptors. Those that work on the 
phases of cardiac tropism are also effective at slowing 
AV node conduction (verapamil, quinidine, 
amiodarone, and procainamide) (Brusich & Acan, 
2018). Anticholinesterase and anticholinergic drugs 
have led to extreme bradycardia and cardiac arrest in 
post-OHT patients and are generally avoided. 
Neuromuscular blockers that are not eliminated by the 
liver or kidneys such as cisatracurium are 
recommended although rocuronium and sugammadex 
combined have been successfully utilized. (Choudhury, 
2017, Blanco & Modak, 2021)

1. Brusich, K. T., & Acan, I. (2018). Anesthetic considerations in transplant recipients for Nontransplant 
Surgery. Organ Donation and Transplantation - Current Status and Future Challenges. 
https://doi.org/10.5772/intechopen.74329

2. Choudhury, M. (2017). Post-cardiac transplant recipient: Implications for anaesthesia. Indian Journal 
of Anaesthesia, 61(9), 768. https://doi.org/10.4103/ija.ija_390_17

3. Jurgens, P. T., Aquilante, C. L., Page, R. L., & Ambardekar, A. V. (2017). Perioperative management 
of cardiac transplant recipients undergoing noncardiac surgery: Unique challenges created by 
advancements in care. Seminars in Cardiothoracic and Vascular Anesthesia, 21(3), 235–244. 
https://doi.org/10.1177/1089253217706164

4. Koichi, Y. (2020). Anesthetic management for heart transplantation in adults with congenital heart 
disease. Translational Perioperative and Pain Medicine, 7(2). https://doi.org/10.31480/2330-4871/120

5. Navas-Blanco, J. R., & Modak, R. K. (2021). Perioperative care of heart transplant recipients 
undergoing non-cardiac surgery. Annals of Cardiac Anaesthesia, 24(2), 140. 
https://doi.org/10.4103/aca.aca_130_19 

(Brusich & Acan, 2018)

(Blanco & Modak, 2021) (Blanco & Modak, 2021)


	Slide Number 1

