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INTRODUCTION

C u r r e n t l y ,  l i v e r 
transplantation (LT) is being 
performed with excellent 5 and 
10-year survival. The outcome 
and quality of life (QoL) of LT 
recipients has markedly improved 
in the last 3 decades [1, 2]. The 
better outcomes are related to 
various improvements in the 
management of these patients: 
selection and optimization of 
candidates, donor selection and 
matching, organ procurement and 
preservation, early post-operative 
care, immunosuppression as 
well as management of recurrent 
disease,  complications and 
comorbidities [3]. A study from 
UK outlined that outcomes of 
LT recipients that survived over 
6 to 12 months after LT were 
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ABSTRACT

Patient and liver graft survival rates have improved significantly in the last decades, leading to complications 
mainly related to long-term immunosuppression. Prevention of, screening for metabolic syndrome, 
cardiovascular disease, de novo diabetes mellitus, renal dysfunction, and malignancies and their management 
are mandatory due to important causes of morbidity and mortality in this patient population. Quality of 
life (QoL) and functional benefits are clearly better compared to preoperative status; however, post-liver 
transplantation (LT) complications may impair and alter QoL scores. Individualized immunosuppression 
managed by transplant physicians and collaboration with other non-transplant specialists for recognition 
and treatment of medical complications and comorbidities after LT is the key to enhanced QoL and life 
expectancy of this patient population.
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Abbreviations: BMI: body mass index; CKD: chronic kidney disease; CNI: calcineurin inhibitors; CVD: 
cardiovascular disease; CYP3A4: cytochrome P450 3A4; DDI: drug-drug interactions; DEXA: dual energy 
x-ray absorptiometry; LT: liver transplantation; MS: metabolic syndrome; mTOR: mammalian target of 
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very good, with an overall life expectancy of 22.2 years, but 
this represented a loss of seven life years. The loss of life years 
is greater in the younger recipients due to the fact that the 
increased risk of malignancy and infection are likely to be less 
related to age, but rather to the duration of immunosuppression 
[4]. After the first three years following LT, non-hepatic, non-
transplant-related causes account for most late deaths in LT 
recipients, most commonly from cardiovascular disease (CVD) 
and de novo malignancies [5]. All these data support the need 
for aggressive screening and management of the complications 
following LT.

Compared to the general population, LT recipients have 
significantly higher overall prevalence of hypertension, 
diabetes, obesity, dyslipidemia, metabolic syndrome, higher 
incidence of de novo malignancies, non-Hodgkin,s lymphoma, 
non-melanoma skin cancer and fractures/osteoporosis [6]. The 
identification and treatment of the above mentioned long-term 
comorbidities has become a critical element of the management 
of these patients. Often, initiating or follow-up therapy for these 
complications is the responsibility of non-transplant specialists, 
practicing gastroenterologists or general practitioners, but all 
concurrent medications need to be approved by the transplant 
team due to possible drug-drug interactions (DDI) [7-11].
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METABOLIC SYNDROME

The presence of metabolic syndrome (MS) post-LT was 
detected in 43-58% of recipients, compared to 30% of non-
transplanted patients [12]. Metabolic syndrome is defined as in 
non-LT recipients if three or more of the following five criteria 
are met: waist circumference over 102 cm in men or 88 cm in 
women, blood pressure over 130/85 mmHg, fasting triglyceride 
(TG) level over 150 mg/dl, fasting HDL cholesterol level less 
than 40 mg/dl in men or 50 mg/dl in women and fasting blood 
sugar over 100 mg/dl [13]. Male gender and other risk factors 
present prior to LT such as high body mass index (BMI), type 
2 diabetes mellitus or even only a low threshold of glycosylated 
haemoglobin ≥5% and hypertension were all related to the 
development of de novo MS [14, 15]. 

Prolonged exposure to immunosuppressive drugs may 
increase the risk of metabolic complications because they are 
associated with all components of the MS. Corticosteroids, 
usually used in the early post-transplant phase, can act directly 
on pancreas beta cells increasing insulin resistance, obesity 
and hypertension; calcineurin inhibitors (CNIs) can affect the 
development of diabetes mellitus (particularly for tacrolimus), 
of hypertension (mainly cyclosporine) and hyperlipidemia 
(cyclosporine more than tacrolimus). Dyslipidemia is 
often related to the use of mammalian target of rapamycin 
(mTOR) inhibitors, whereas the use of anti-metabolites 
such as mycophenolate has fewer detrimental effects on MS 
related comorbidities [12, 16]. Moreover, mTOR inhibitors 
impair also glucose metabolism and β-cell proliferation [17]. 
That is why newer protocols often combine several drugs 
with different mechanisms of action and toxicities allowing 
dosage adjustment. There is also a trend towards tailored 
immunosuppressive regimens according to the etiology of liver 
disease and comorbidities such as renal dysfunction and CVD. 

Liver transplant recipients who develop MS are at a higher 
risk of developing graft steatosis, leading to an increase in the 
recurrence or in the development of de novo non-alcoholic 
fatty liver disease (NAFLD). De novo NAFLD rates range from 
20 to 40%, but they can increase up to 80% when we consider 
patients transplanted for non-alcoholic steatohepatitis (NASH) 
[18]. Patients who are at a high risk of developing MS after 
LT should undergo regular surveillance in order to achieve 
an earlier diagnosis and treatment. Weight loss through diet 
and lifestyle modifications were associated with resolution 
of NASH and improvement in liver fibrosis, and should be 
implemented in overweight LT recipients, with an objective 
of 7–10% reduction in bodyweight [19]. An early diagnosis of 
MS will limit associated comorbidities, thereby reducing the 
risk of cardiovascular events. 

CARDIOVASCULAR EVENTS

Cardiovascular events are a leading cause of morbidity 
and mortality after LT and their incidence is projected to 
rise further because of the growing prevalence of NASH as a 
transplant indication and because of the advanced age of LT 
recipients. In order to estimate the long-term risk of significant 
CVD morbidity that may alleviate the use of a scarce donor 
organ, a point-based risk score (the CAR-OLT score) and risk 

calculator for clinical use was developed to assist clinicians 
in accurately predicting CVD risk after LT [20]. This clinical 
model includes preoperative recipient age, gender, race, 
education, employment status, history of atrial fibrillation, 
pulmonary hypertension, systemic hypertension, diabetes 
mellitus, heart failure, presence of hepatocellular carcinoma 
and ventilator dependence at the time of LT and predicted 
1-year CVD complications after LT with good discrimination 
(c-statistic=0.78).

The incidence rates for CVD complications post-LT in 
the published articles vary widely according to outcome 
definition and follow-up duration. The incidence rate of CVD 
complications within one month after LT ranges from 1.1 to 
23.2%; within 1 to 6 months of LT from 1.1% to 50%; and more 
than 6 months post-LT from 0% to 32.1% [20-22]. 

According to the American Heart Association, CVD includes 
ischemic heart disease, heart failure, thromboembolism, and 
stroke [23]. The Framingham score demonstrates a higher 10-
year probability of coronary heart disease in LT recipients (11%) 
in comparison to the general population (7%) [24]. Several 
studies have identified predictors of cardiac complications 
and mortality in LT recipients: intraoperative cardiovascular 
events, preoperative history of heart disease, integrated 
MELD score (calculated by MELD, sodium, and age), prior 
stroke, postoperative sepsis, increased interventricular septal 
thickness, atrial fibrillation after LT, presence of left ventricular 
hypertrophy, presence of moderate-severe tricuspid valve 
regurgitation, estimated pulmonary artery systolic pressure 
on echocardiography (with a sub-hazard ratio 1.79 per 5 mm 
Hg increase in pulmonary artery systolic pressure) [25-27]. 
The use of beta-blockers in the perioperative period was 
associated with a protective effect on death after LT. Multiple 
echocardiographic parameters provide valuable prognostic 
information for long-term mortality in patients with chronic 
liver disease undergoing evaluation for LT. These patients 
require regular assessment and testing to identify CVD and 
determine the risk of CVD on their potential transplant 
outcome. The management of risk factors for CVD should 
be active and should comprise a multidisciplinary team of 
physicians.

HYPERTENSION

Hypertension, an uncommon finding in patients with end-
stage liver disease before LT, develops in up to 70% of patients, 
with systolic blood pressure increasing by up to 40 to 50 mmHg 
over the first few weeks after LT [28]. The pathogenesis of de 
novo arterial hypertension is complex and multifactorial. Early 
post-LT hypertension is mediated by endothelin-1 and the 
renin-angiotensin-aldosterone system is still stimulated 12 
months after LT. The main determinants for occurrence of de 
novo hypertension are the CNIs causing renal fferent arteriole 
vasoconstriction and chronic sympathetic activity, as well as the 
corticosteroids through mineralocorticoid effects. The chronic 
kidney disease (CKD) and denervation due to the surgery 
itself can also contribute to the development of hypertension 
in these patients [11].

Lifestyle modifications, such as weight loss, physical activity 
and dietary sodium restriction are considered for all patients.  
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Dihydropyridine calcium channel blockers (e.g., amlodipine, 
nifedipine), causing vasodilation of renal afferent arterioles, 
are the favored first-line agents. 

After the first year posttransplant period, angiotensin-
converting enzyme inhibitors and angiotensin receptor 
blockers with a nephroprotective effect are preferred, especially 
in diabetic patients with proteinuria. Beta-blockers can be 
used as adjuvant therapy; however, it should be mentioned 
that carvedilol can enhance the level of CNIs. The same is 
true for non-dihydropyridine agents such as diltiazem or 
verapamil. Thiazide or loop diuretics should be used with 
close follow-up due to the risk for hyperuricemia and the 
potential for electrolyte abnormality and renal dysfunction. 
Antisympathetic antihypertensives such as clonidine and 
doxazosin may be used for poorly controlled hypertension 
[5, 11, 29, 30].

DYSLIPIDEMIA

Dyslipidemia occurs in all solid-organ transplantation, with 
the lowest prevalence rates in LT recipients (30 to 60%), being 
a major risk factor for posttransplant cardiovascular-related 
morbidity and mortality, and often persists despite dietary 
modifications. A fasting lipid profile should be performed 
every year in all LT patients. Hypertriglyceridemia is the most 
common dyslipidemic change. Life-style modifications should 
be encouraged when the low-density lipoprotein cholesterol 
level is above 100 mg/dL, although dietary modification alone 
is often inadequate, making pharmacotherapy necessary, 
especially in recipients with moderate or high risk for CVD 
[31]. Risk factors for posttransplant hypercholesterolemia 
include female gender, cholestatic liver disease, pretransplant 
high cholesterol level, diabetes mellitus, weight gain, use 
of beta-blockers, diuretics and immunosuppressive agents 
(mainly sirolimus/everolimus) [30]. Similar to non-transplant 
patients, statins are the drug of choice being usually well 
tolerated. Low initial doses with titration as needed and close 
follow-up should be considered; attention should be paid to the 
potential increased risk of statin-related myopathy or toxicity 
due to metabolization using cytochrome P450 3A4 (CYP3A4) 
pathway, similar to immunosuppressive drugs. Pravastatin and 
fluvastatin are not metabolized by the CYP3A4 isoenzyme and 
should be prioritized in post-LT patients [32]. Ezetimibe that 
acts through inhibition of enterohepatic recirculation of lipids, 
proved to effectively treat hypercholesterolemia with few side 
effects and no interaction with immunosuppressive regimens 
[33]. Fibrates (fenofibrate, gemfibrozil) can be also safely used, 
but caution is required when co-administrated with statins due 
to high risk of myotoxicity and renal dysfunction. For patients 
with hypertriglyceridemia, fish oil can be used with minimal 
side effects except potential increase of low-density lipoprotein 
level [11, 30, 31].

OBESITY

Weight gain after successful LT is beneficial when it 
compensates for the weight loss, sarcopenia and severe 
malnutrition experienced by the patient before LT. However, 
one-year post-LT, weight gain usually slows, but could 

continue, leading to a new-onset obesity incidence of 22% at 
2 years and up to 38% at 3 years post-LT. Obesity could also 
delay the improvement in physical QoL after LT [31, 34].

High BMI (≥30kg/m2) at 1 year following LT is associated 
with increased risk of long-term all-cause mortality in LT 
recipients; overall, obese LT recipients have a 2-fold higher risk 
of long-term all-cause mortality compared to normal weight 
LT recipients [35], underlying the necessity of an adequate 
post-LT BMI on long-term survival after LT. The cause of 
postoperative weight gain is multifactorial, an interplay of 
genetic, physiological, behavioral and environmental factors, 
similar to posttransplant diabetes and hyperlipidemia. A recent 
Swiss study [36] identified the following factors associated with 
post-LT new onset obesity: male gender, alcoholic liver disease, 
hepatocellular carcinoma at LT, while genetics remained 
marginal significant. In the same study, post-LT cardiovascular 
events were predicted by new-onset obesity and higher age 
at LT. Therefore, maintaining an adequate post-LT BMI via a 
weight management program early after LT might reduce the 
risk for cardiovascular events.

Post-LT obesity management should include the same steps 
as in other obese persons: diet and exercise, pharmacologic 
therapy and bariatric surgery. Orlistat, acting by directly 
blocking absorption of about 30% of dietary triglycerides, 
was evaluated in the post-LT setting and proved to be safe 
[37], but there are no data regarding its efficacy. Liraglutide, a 
long-acting glucagon-like peptide-1 (GLP-1), appears to have 
no interactions with the immunosuppressive therapies and 
to have also cardio-protective effects in patients with known 
atherosclerotic disease or heart failure, making it an attractive 
option in these high-risk patients. Phentermine-topiramate 
seems to have the highest weight loss potential, by directly 
blocking absorption of about 30% of dietary triglycerides, but 
possible side effects (neuropsychiatric disorders, cardiovascular 
comorbidities, and DDI) could limit their use. There are no 
known interactions with posttransplant immunosuppressants 
[38].

Bariatric surgery is also possible after LT, but may be 
more technically demanding, and associated with increased 
morbidity when compared with non-LT patients [35]. There is 
no specific immunosuppression scheme that has been shown 
to be effective in preventing weight gain after LT; however, 
immunosuppression should be tailored to reduce as much as 
possible the risk of metabolic complications.

DIABETES MELLITUS

New onset diabetes after transplantation (NODAT) in LT 
recipients is rather common with incidence rates ranging from 
15% to 25% and negatively impacting QoL and graft survival. 

Several risk factors for NODAT were described: new-onset 
hyperglycaemia (<30 days), cold ischaemia time >9 hours, 
male recipient and with increased age >50 years,BMI >25 kg/
m2, hepatitis C, post-transplant intensive care unit stay >15 
days, cytomegalovirus infection, corticosteroid and sirolimus-
based immunosuppression. Tacrolimus also inhibits insulin 
production and depletes pancreatic beta-cell insulin mRNA 
and protein, but in a dose-dependent manner [38]. That is 
why long-term use of low doses of tacrolimus is not associated 
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with impaired pancreatic beta-cell secretion capacity. It is 
very important to follow-up these patients and to treat them 
appropriately because NODAT adversely affects long-term 
survival after LT comparable to pre-existing diabetes [39].

The principles of managing NODAT should follow the 
conventional approach for patients with type 2 diabetes 
mellitus. Dietary and lifestyle modification are of great 
importance, but are usually unsatisfactory in this population, 
with most patients requiring pharmacological therapy with 
oral agents or insulin. One of the most used and safe oral 
antidiabetic drugs in LT recipients is glimepiride (up to 4 mg 
per day) [40].

RENAL DYSFUNCTION

The significance of advanced CKD [defined as glomerular 
filtration rate (GFR) <30 mL/min/1.73 m2] in LT recipients was 
illustrated by an analysis of UNOS data [41]. In this rather old 
study, the cumulative incidence of advanced CKD was observed 
in up to 18% of patients by 5 years post-LT and was associated 
with more than a four-fold increased risk of recipient death. 
In addition, after year 2004, in the MELD era, prioritizing LT 
candidates with pre-existing renal dysfunction has increased 
the incidence of renal dysfunction following LT [1, 42]. In the 
study by Sharma et al [42], the 5‐year cumulative incidence of 
post‐LT advanced CKD in patients with and without pre‐LT 
renal dysfunction was 34% and 10%, respectively. 

Prevention of post-transplant advanced CKD is based 
mainly on diabetes and hypertension control, as well as on renal 
sparing immunosuppression strategies. Angiotensin converting 
enzyme inhibitors and angiotensin receptor blockers can help 
prevent CNIs nephrotoxicity. Care must be taken not to use 
potential nephrotoxins in treating these patients (e.g., avoid 
non-steroidal anti-inflammatory drugs, unnecessary contrast 
agents). Immunosuppression management is the task of the 
transplant center. Currently, the CNIs minimization should 
be done on a regular basis and represents the most rational 
approach for preserving post-LT renal function. The most used 
strategies to prevent or improve renal function are: 1) reduced-
dose tacrolimus in association with mycophenolate mofetil or 
mTOR inhibitor, 2) switching to mTOR inhibitors (especially 
everolimus) with complete elimination of tacrolimus or 3) 
CNIs delay (up to fifth day) with antibody induction such as 
basiliximab and a non-nephrotoxic immunosuppressant [43].

OSTEOPOROSIS

Bone loss and fracture rates after LT are highest in the first 
6 to 12 months. In some studies, spine bone mineral density 
declined by 2 to 24% during the first year. Skeletal fracture 
rates range from 13 to 65% [44].

Adult LT recipients should be evaluated for osteoporosis, 
especially if they have additional risk factors, such as a 
history of smoking, heavy alcohol intake, physical inactivity, 
cholestatic liver disease, postmenopausal state, advanced 
age, hypogonadism, fracture(s) following minimal trauma 
or corticosteroid use for more than 6 months. The preferred 
method to evaluate osteoporosis is a dual energy x-ray 
absorptiometry (DEXA) scan. If the DEXA scan is abnormal, 

treatment is indicated [29]. DEXA should be performed every 
2-3 years after LT.

Non-pharmacologic therapies include alcohol and smoking 
cessation, increased exercise activity, maintain a normal 
body weight and a healthy diet with adequate calcium intake 
(based on a calcium calculator launched by the International 
Osteoporosis Foundation (https://www.iofbonehealth.org/
calcium-calculator) and daily vitamin D targeting an optimal 
level of >30ng/mL [30]. Treatment for osteoporosis in LT 
recipients is not different from other patients and drugs used 
are not usually toxic to the liver; however, therapy should be 
carefully individualized and followed.

Calcitonin and calcitriol have been used in older studies, 
while oral (etidronate, alendronate, risedronate) and 
intravenous bisphosphonates (pamidronate, ibandronate, 
zoledronic acid) have been used in most recent ones [45].

Although, denosumab could be an alternative anti-
resorptive treatment, it has not been extensively studied in 
patients after LT. Denosumab therapy was well-tolerated and 
improved bone density in a small study including a group of 
solid organ transplant recipients [46]. Our clinical experience 
also showed that denosumab could be a viable therapeutic 
option for transplanted patients with osteoporosis, especially 
in those with renal function impairment or bisphosphonate 
intolerance. To date, other agents including raloxifene, 
and osteoanabolic medications such as teriparatide and 
abaloparatide, have not been well studied in patients with LT 
[45].

GOUT

Hyperuricemia is rather frequent following transplantation 
(7%). Usually, this condition occurs as a result of decreased uric 
acid excretion related to CNIs. Allopurinol is administered in 
order to prevent attacks. Another strategy is to avoid added 
medications such as thiazide diuretics, low-dose aspirin and 
nicotinic acid. Acute gout attacks are treated with colchicine 
and corticosteroids as second line treatment [11, 29].

DE NOVO EXTRAHEPATIC 
MALIGNANCY

Long-term immunosuppression increases malignancy risk 
and screening guidelines should be adhered to. The risk of de 
novo extrahepatic malignancy after LT is 2 to 4 times higher in 
LT recipients than in the general population, increasing with 
time since the LT and affecting 2 to 22% of patients [11, 47]. This 
pathology accounts for one third of the non-hepatic deaths in 
this patient population [47]. Increased recipient age, intensity 
and type of immunosuppression, current or former smoking 
and history of sun exposure, primary sclerosing cholangitis 
or alcohol related liver disease increase the probability of 
developing any solid organ de novo malignancy after LT. Most 
often described cancers are dermatological, gastrointestinal, 
lymphoproliferative, lung, head and neck neoplasms. Whether 
other common types of cancer such as vulva, cervix, breast, 
renal and prostate cancer also occur more frequently in LT 
recipients than in the general population is still not clear [40]. 
Recurrent hepatocellular carcinoma will not be discussed in 



Long-term follow-up liver transplant recipients � 287

J Gastrointestin Liver Dis, June 2021 Vol. 30 No 2: 283-290

this review, similar to specific liver complications (recurrent 
liver disease, rejection, biliary or vascular complications) 
following LT that should be managed only in transplant center 
by prompt patient referral.  

The 5- and 10-year probability of skin cancer is estimated at 
5.9% and 10.8%, respectively [47]. These basal and squamous 
cell carcinomas tend to be much more aggressive in transplant 
recipients, with greater local invasion, higher tendency for 
multiple lesions and metastatic disease and higher risk of 
recurrence [48]. Clinical evaluation by a dermatologist with 
expertise in organ transplant complications is desirable for the 
optimal management of skin manifestations in these patients.

After solid organ transplantation, the incidence of 
lymphoproliferative disorders (PTLDs) increases. The risk is 
highest in the first year after transplant, falling subsequently, 
and then increasing again after ≥5 years. The incidence of 
LT-PTLD is highest in children, while patient survival is 
significantly worse in adults [49]. Symptoms associated with 
PTLD include fever, night sweats, malaise, weight loss, and other 
constitutional symptoms, with or without lymphadenopathy. 
Most lymphomas developing in transplanted patients are linked 
to Epstein-Barr virus reactivation and are B-cell lymphomas. 
T-cell lymphomas are uncommon and often unrelated to 
Epstein-Barr virus infection. Anaplastic large-cell lymphoma 
is the T-cell PTLD most regularly encountered in transplant 
recipients. Reduction of immunosuppression should be 
considered in these patients; survival rate is significantly better 
in patients undergoing tacrolimus regimens compared to 
cyclosporine [50]. Multidisciplinary approaches are required in 
this case to decrease the incidence or recurrence from PTLDs. 

Head and neck cancers are less common (7 to 15%), but 
they are still the most serious de novo malignancy in LT 
population, associated with a poor prognosis. LT recipients 
have a 20 times higher incidence of de novo cancer of head and 
neck area compared to the general population [51]. Alcohol 
consumption and smoking are the best identified factors to 
head and neck cancer in LT recipients.

Lung cancer accounts for about 26% of the total deaths 
related to post-LT de novo malignancy and its incidence 
was 2 to 3-fold higher compared to the general population.  
However, the survival rate in both LT individuals and in the 
healthy population after being diagnosed with lung cancer was 

similar. Therefore, the most significant variable is represented 
by stopping cigarette smoking [52].

Several studies have shown that patients transplanted 
for primary sclerosing cholangitis have an increased risk 
of developing colorectal cancer compared with patients 
transplanted for other causes. Similarly, it has been demonstrated 
that LT patients with inflammatory bowel diseases have a 
higher standardized incidence ratio of colon cancer [30, 53]. 
Finkenstedt et al. [54] have shown that a screening colonoscopy 
performed 3 years after LT performed for any indication can 
decrease mortality. 

Adherence to screening protocols is recommended, to 
detect malignancies in early stages associated with increased 
probability of patient survival. The recommended screening 
intervals for malignancies for LT recipients are shown in 
Table I.

PREGNANCY

The restoration of menstruation and childbearing potential 
is successful in around 97% of previously fertile female LT 
recipients [55]. Pregnancy is recommended after the first 
year after LT with improved outcomes for both mother and 
child (a life birth rate >70% with favorable maternal and fetal 
outcome). The management of pregnant LT recipients should 
be performed by a multidisciplinary team including the 
transplant hepatologist. Pregnancy is associated with a 10% 
risk of organ rejection and requires more frequent monitoring 
of immunosuppressant levels to maintain the therapeutic range 
[56]. Other possible maternal complications are hypertension 
(in up to 45% of LT recipients), preeclampsia (22%) and diabetes 
(5%) [57]. Renal dysfunction before conception has a very strong 
association with adverse outcomes of pregnancy in LT patients. 
Prematurity and low birth weight represent the most frequent 
fetal complications (10 to 55% of pregnancies). Teratogenic 
effects due to in utero exposure to immunosuppressant agents 
are possible, but the birth defects are overall similar to general 
population. Mycophenolate mofetil is contraindicated during 
pregnancy and should be interrupted with at least 6 weeks before 
conception, being included in category D of medications [55]. 
Many prospective studies have demonstrated that azathioprine, 
another inhibitor of the purine pathway, is safe for the fetus 

Table I. Recommended screening protocols for malignancies in LT recipients [11, 50]

Malignancy Recommended examination and interval

Breast cancer Annual mammography starting at 40 years of age 

Cervical cancer Pelvic examination and Pap smear 

Colon cancer Colonoscopy every 5 to 10 years if no history of colonic dysplasia or neoplasia or IBD, every 3 to 5 years with 
history of neoplasia or advanced adenomas, yearly in patients with IBD

Esophageal cancer Esophagogastroduodenoscopy in patients with Barrett’s esophagus and those at high risk for esophageal cancer 
(smokers and those transplanted for alcoholic cirrhosis)

Gastric cancer Every 1 or 2 years esophagogastroduodenoscopy in countries with high incidence of gastric cancer

Lung cancer Chest x-ray every 1 to 2 years in smokers and those transplanted for alcoholic cirrhosis

Oropharyngeal cancer Otolaryngological examination every year in smokers and those transplanted for alcoholic cirrhosis

Prostate cancer Digital rectal examination and annual prostate-specific antigen starting with age of 50 years

Skin cancer Annual skin examination; special attention in patients with history of skin cancer or actinic skin damage, patients 
who received a transplant for alcoholic liver disease, and white patients
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during pregnancy [58]. However, benefit versus risk must 
be weighed carefully before using azathioprine in patients 
of reproductive potential. Most transplant recipients may 
safely breastfeed their infants. The benefits of breastfeeding 
while receiving corticosteroids, cyclosporine, tacrolimus or 
azathioprine outweigh the risks of drug exposure. Reproductive 
counselling is a clear priority for most women of childbearing 
age, before and after LT. However, it is inconsistently provided, 
and generally felt incomplete for guiding patient decisions 
surrounding contraception and pregnancy planning [59].

The use of oral contraceptives in LT recipients depends 
on the allograft function: in a good functioning allograft 
it is unnecessary to restrict the exposure to estrogen or 
progesterone, while patients with a dysfunctional liver should 
not receive combination hormones. Other contraceptive 
choices such as intrauterine devices, progesterone-only pills, 
injections or implants are  a reasonable alternative in the 
majority of patients [60].

QUALITY OF LIFE

Assessment and recovery of QoL after LT is of expending 
concern. Multiple studies showed a statistically significant 
increase in QoL after LT compared to pre-LT in physical 
health, sexual function, daily activities, general health 
related QoL and social function, but smaller progress in 
psychological health. Occupational counselling and creating 
an exercise program postoperatively are suggested to increase 
the awareness of good health. Psychological interventions 
should be introduced to modify health perceptions and to 
encourage return to work [29, 52]. The paper by Dew et al. 
[61] found that the presence of depression was associated 
with a 65% increased risk of posttransplant mortality due to 
graft loss. In contrast, anxiety did not significantly increase 
mortality or morbidity risks. Depression is an easily treatable 
disorder, and many pharmacologic and psychotherapeutic 
interventions exist. Thus, ongoing screening for depression at 
routine posttransplant follow-up may be allowed.

DRUG-DRUG INTERACTIONS

Transplant recipients receive multiple medications metabolized 
by the CYP3A4 and P-glycoprotein and non-transplant physicians 
should take care regarding polypharmacy and side effects due to 
DDI. Table II exemplifies the significant DDI.

CONCLUSIONS

The  success of LT on the long-term outcome of LT 
recipients has changed the priority of recipients’ care from 
long-term survival to an excellent recipient QoL. Long-term 
benefits of LT require an individualized immunosuppression 
plan aimed  at increasing tolerability, safety and adherence to 
a life-long therapy, as well as screening and management of 
various metabolic and malignant complications. Additionally, 
the permanent engagement of both the recipient and 
multidisciplinary care team and a trusting patient – transplant 
physician relationship are the pillars of global improvements 
in long-term LT outcome.
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