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Abstract
Patients with cirrhosis are more likely to be frail and have poorer health outcomes before and after liver 

transplantation. Physical deconditioning often lags behind the rapid and complete recovery of hepatic synthetic 
function and resolution of portal hypertensive complications following transplantation. Frailty and sarcopenia have 
been shown to worsen six to twelve months after liver transplantation, with only a modest improvement thereafter, 
according to studies. Transplant recipients’ recovery from a major surgery that depleted their physiologic reserve is 
hindered by persistent physical deconditioning. As a result, if we want to keep improving transplant care in the future, 
we need specific interventions to make people less frail.
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Introduction
De Smet et al.1 present a comprehensive systematic review and 

meta-analysis on exercise interventions intended to enhance physical 
fitness and health-related quality of life (HRQOL) following liver 
transplantation in this issue of Transplantation [1]. There were no 
reported adverse events related to exercise in either supervised or 
unsupervised interventions in this meta-analysis, which included 
data from eight randomized controlled trials (RCTs). These RCTs 
included both aerobic and resistance training. Prominently, the 
creators tracked down a pattern towards expanded cardiopulmonary 
wellness (estimated by VO2 pinnacle and 6-min strolling distance) 
and lower body solid strength following activity mediations. The meta-
examination additionally uncovered huge improvement in tolerant 
revealed actual capability [2], showing the way that HRQOL can be 
upgraded with designated practice regimens. This systematic review 
gives us the opportunity to highlight three major considerations for the 
development and successful implementation of post transplantation 
exercise programs by summarizing the current literature on exercise 
interventions following liver transplantation [3]. The first thing to think 
about is when to start exercising. It is essential that the intercessions 
considered were all started after relocate beneficiaries were moved 
out of the emergency unit) [4]. Patients who have complicated 
postoperative courses remain in the intensive care unit for extended 
periods of time, making them particularly susceptible to accelerated 
muscle wasting, despite the fact that they typically make the transition 
to general surgical floors within 48 to 72 hours of receiving a liver 
transplant [5]. Even though exercise is likely to improve outcomes 
at any stage of posttransplant recovery, exercise interventions will 
need to be able to adapt to a patient’s changing physical capabilities 
after significant clinical events. Liver transplant recipients are also 
at an increased risk of rehospitalizations after their index transplant 
admission, with nearly half of transplant recipients experiencing a 
serious complication requiring an invasive procedure in the first year 
after transplantation [6].

Discussion
These studies yielded a wide variety of outcomes, ranging 

from quantitative morphomics (such as skeletal muscle mass) 
and isolated muscle function (such as knee extensor muscle 
strength) to cardiopulmonary function (such as 6-minute walking 

distance), metabolic parameters (such as blood pressure and waist 
circumference), and HRQOL. Even though each of these outcomes 
is important, the field would benefit from consensus endpoints that 
would allow future interventions to be compared head-to-head and 
the best exercise interventions for particular patients to be identified. 
A patient with sarcopenia, for instance, might benefit most from an 
intervention that increased muscle mass but not metabolic parameters 
[7]. An additional patient with adequate muscle mass but a high risk 
of posttransplant metabolic syndrome may benefit most from a waist-
tightening treatment.

Last but not least, in the unsupervised interventions, posttransplant 
exercise program adherence ranged from 37% to 82%. Supervised 
interventions, on the other hand, required patients to attend scheduled, 
in-person training sessions, which increased adherence to 94%–100%.6,7 
However, supervised physical therapy, which must be continued for a 
long time to improve and maintain physical fitness, is not financially 
or logistically possible for the majority of patients because they live 
far from transplant centers or do not have the resources to travel. In 
RCTs, strategies like providing home exercise equipment, reminding 
people to exercise frequently, and conducting motivational interviews 
haven’t worked very well to increase adherence. However, studies using 
personal activity monitors and smartphone applications have resulted 
in significant improvements in frailty and total activity levels.8,9 Other 
novel approaches to increasing patient engagement include the potential 
utilization of artificial intelligence to monitor physical activity and thus 
accurately assess adherence remotely, as well as the potential utilization 
of gamification features on smartphone applications.10 De Smet et al’s 
systematic review of post liver transplant exercise interventions reveals 
that initiating early exercise programs in liver transplant recipients is 
safe and improves patient-reported physical function In any case, it 
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shows the requirement for additional very much planned RCTs and 
agreement result estimates that will permit studies to be looked at 
straightforwardly. In addition, this article emphasizes the significant 
obstacles to improving physical fitness following a transplant, most 
notably poor exercise program adherence. To improve physical fitness 
and, consequently, posttransplant outcomes, future studies focusing 
on increasing patient engagement and adherence to home exercise 
regimens will be crucial [8].

Your individual circumstance will determine your odds of a 
successful liver transplant and long-term survival. The majority of 
people who receive a liver transplant live for at least five years, or 
about 75%. This indicates that out of every 100 people who receive a 
liver transplant, 75 will live for five years and 25 will die within that 
time frame. Compared to recipients of livers from deceased donors, 
those who receive livers from living donors typically have higher rates 
of short-term survival. However, it is difficult to compare long-term 
outcomes because people who receive a liver from a living donor 
typically have a shorter waiting period for a transplant and are not as 
ill as those who receive a liver from a deceased donor. The Scientific 
Registry of Transplant Recipients provides online access to survival 
rates for liver transplant recipients, which vary across U.S. transplant 
centres

A well-balanced diet is especially important after a liver 
transplant to aid in recovery and maintain liver health. A nutrition 
specialist (dietitian) on your transplant team can discuss your dietary 
requirements and answer any questions you may have. After a liver 
transplant, your diet should generally be low in sugar, salt, cholesterol, 
and fat. It is essential to avoid alcohol in order to avoid causing damage 
to your new liver. Do not consume alcoholic beverages or cook with 
alcohol. Additionally, your dietitian will provide you with a variety of 
healthy food options and nutrition plan ideas. Some suggestions from 
your dietitian might be: consuming at least five servings of fruits and 
vegetables each day; avoiding grapefruit and grapefruit juice due to 
their effect on a group of immunosuppressive medications; consuming 
a sufficient amount of fiber each day; choosing whole-grain foods over 
processed ones; drinking low-fat or fat-free dairy products, which are 
essential for maintaining optimal levels of calcium and phosphorus in 
the body.

Conclusion
It is normal to experience feelings of anxiety and overwhelm 

while awaiting a transplant, as well as concerns regarding rejection, 
returning to work, and other issues following a transplant. During 
this trying time, it can be helpful to seek the support of friends and 
family. Your transfer group likewise can help you with other valuable 
assets and survival techniques all through the transfer cycle, for 
example, joining a care group for relocate beneficiaries. Conversing 
with other people who have shared your experience can ease fears and 
nervousness. Utilizing social media to share your experiences. Social 
media is another way to connect with others who have been through 
the same thing, which could help you adjust to the new circumstances. 
Finding restoration administrations. Your social worker may be able 
to connect you with rehabilitation services offered by the department 

of vocational rehabilitation in your home state if you are returning to 
work. Establishing objectives and expectations that are attainable. Be 
aware that post-transplant life may not exactly resemble pre-transplant 
life. Stress can be reduced by setting realistic expectations for outcomes 
and recovery time. Learning for you make sure you know as much 
as you can about your procedure and ask questions if you get stuck. 
Knowledge gives people power. A well-balanced diet is especially 
important after a liver transplant to aid in recovery and maintains 
liver health. A nutrition specialist (dietitian) on your transplant team 
can discuss your dietary requirements and answer any questions you 
may have. After a liver transplant, your diet should generally be low in 
sugar, salt, cholesterol, and fat. It is essential to avoid alcohol in order 
to avoid causing damage to your new liver. Do not consume alcoholic 
beverages or cook with alcohol. Additionally, your dietitian will provide 
you with a variety of healthy food options and nutrition plan ideas. 
Some suggestions from your dietitian might be: consuming at least 
five servings of fruits and vegetables each day; avoiding grapefruit and 
grapefruit juice due to their effect on a group of immunosuppressive 
medications; consuming a sufficient amount of fiber each day; choosing 
whole-grain foods over processed ones; drinking low-fat or fat-free 
dairy products, which are essential for maintaining optimal levels of 
calcium and phosphorus in the body.

Acknowledgement

None

Conflict of Interest

None

References
1. Sharma R, Hawley C, Griffin R, Mundy J, Peters P, et al. (2013) Cardiac surgical 

outcomes in abdominal solid organ (renal and hepatic) transplant recipients: a 
case-matched study. Interact Cardiovasc Thorac Surg 16(2): 103-111.

2. Kohmoto T, Osaki S, Kaufman DB, Leverson G, DeOliveira N, et al. (2018) 
Cardiac Surgery Outcomes in Abdominal Solid Organ Transplant Recipients. 
Ann Thorac Surg 105(3): 757-762.

3. Reshef A, Stocchi L, Kiran RP, Flechner S, Budev M, et al. (2012) Case-matched 
comparison of perioperative outcomes after surgical treatment of sigmoid 
diverticulitis in solid organ transplant recipients versus immunocompetent 
patients. Colorectal Dis 14(12): 1546-1552.

4. Ames EG, Luckritz KE, Ahmad A (2020) A retrospective review of outcomes 
in the treatment of hyperammonemia with renal replacement therapy due to 
inborn errors of metabolism. Pediatr Nephrol 35(9):1761-1769.

5. Krutsinger D, Pezzulo A, Blevins AE, Reed RM, Voigt MD, et al. (2017) 
Idiopathic hyperammonemia after solid organ transplantation: Primarily a lung 
problem? A single-center experience and systematic review. Clin Transplant 
31(5): 176-180.

6. Choudhary D, Sharma SK, Gupta N, Kharya G, Pavecha P, et al. (2013) 
Treosulfan-thiotepa-fludarabine-based conditioning regimen for allogeneic 
transplantation in patients with thalassemia major: a single-center experience 
from north India. Biol Blood Marrow Transplant 19(3): 492-495.

7. Shenoy S, Walters MC, Ngwube A, Soni S, Jacobsohn D, et al. (2018) Unrelated 
Donor Transplantation in Children with Thalassemia using Reduced-Intensity 
Conditioning: The URTH Trial. Biol Blood Marrow Transplant (6): 1216-1222.

8. Zakaria NA, Bahar R, Abdullah WZ, Mohamed Yusoff AA, Shamsuddin S, et 
al. (2022) Genetic Manipulation Strategies for β-Thalassemia: A Review. Front 
Pediatr. 10: 901605.

https://www.researchgate.net/publication/233334711_Cardiac_Surgical_Outcomes_in_Abdominal_Solid_Organ_Renal_and_Hepatic_Transplant_Recipients_A_Case_Matched_Study
https://www.researchgate.net/publication/233334711_Cardiac_Surgical_Outcomes_in_Abdominal_Solid_Organ_Renal_and_Hepatic_Transplant_Recipients_A_Case_Matched_Study
https://www.researchgate.net/publication/233334711_Cardiac_Surgical_Outcomes_in_Abdominal_Solid_Organ_Renal_and_Hepatic_Transplant_Recipients_A_Case_Matched_Study
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1463-1318.2012.03077.x
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1463-1318.2012.03077.x
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1463-1318.2012.03077.x
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1463-1318.2012.03077.x
https://www.researchgate.net/publication/340293778_A_retrospective_review_of_outcomes_in_the_treatment_of_hyperammonemia_with_renal_replacement_therapy_due_to_inborn_errors_of_metabolism
https://www.researchgate.net/publication/340293778_A_retrospective_review_of_outcomes_in_the_treatment_of_hyperammonemia_with_renal_replacement_therapy_due_to_inborn_errors_of_metabolism
https://www.researchgate.net/publication/340293778_A_retrospective_review_of_outcomes_in_the_treatment_of_hyperammonemia_with_renal_replacement_therapy_due_to_inborn_errors_of_metabolism
https://www.researchgate.net/publication/314656175_Idiopathic_Hyperammonemia_after_Solid_Organ_Transplantation_Primarily_a_Lung_Problem_A_Single-Center_Experience_and_Systematic_Review
https://www.researchgate.net/publication/314656175_Idiopathic_Hyperammonemia_after_Solid_Organ_Transplantation_Primarily_a_Lung_Problem_A_Single-Center_Experience_and_Systematic_Review
https://www.researchgate.net/publication/233537378_Treosulfan-Thiotepa-Fludarabine-Based_Conditioning_Regimen_for_Allogeneic_Transplantation_in_Patients_with_Thalassemia_Major_A_Single-Center_Experience_from_North_India
https://www.researchgate.net/publication/233537378_Treosulfan-Thiotepa-Fludarabine-Based_Conditioning_Regimen_for_Allogeneic_Transplantation_in_Patients_with_Thalassemia_Major_A_Single-Center_Experience_from_North_India
https://www.researchgate.net/publication/233537378_Treosulfan-Thiotepa-Fludarabine-Based_Conditioning_Regimen_for_Allogeneic_Transplantation_in_Patients_with_Thalassemia_Major_A_Single-Center_Experience_from_North_India
https://www.researchgate.net/publication/322765827_Unrelated_Donor_Transplantation_in_Children_with_Thalassemia_Using_Reduced_Intensity_Conditioning_-_the_URTH_Trial
https://www.researchgate.net/publication/322765827_Unrelated_Donor_Transplantation_in_Children_with_Thalassemia_Using_Reduced_Intensity_Conditioning_-_the_URTH_Trial
https://www.researchgate.net/publication/322765827_Unrelated_Donor_Transplantation_in_Children_with_Thalassemia_Using_Reduced_Intensity_Conditioning_-_the_URTH_Trial
https://www.frontiersin.org/articles/10.3389/fped.2022.901605/full
https://www.frontiersin.org/articles/10.3389/fped.2022.901605/full

	Title
	Corresponding author
	Abstract

