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L
iver transplant is known to be the only radical treatment for patients  
with end-stage liver diseases. It is known that cardiovascular diseases 
rank third among patients, who underwent liver transplant. Due to the 
current generally accepted policy of aggressive treatment of hypercho-

lesterolemia, mortality from cardiovascular diseases has been significantly 
reduced in general population. Statin therapy has also demonstrated a de-
creasing effect on mortality among patients with chronic liver failure. Recently 
published research results have shown the increasing occurrence of non-com-
municable diseases among liver recipients, including diseases that determine 
cardiovascular mortality (arterial hypertension, chronic coronary syndrome, 

chronic heart failure, chronic kidney failure). This evidence demonstrates 
that in post-operative period doctors should do their best to identify not only 
traditional risk factors of acute transplant rejection, but also pay attention 
to cardiovascular risks and their timely treatment. Based on the data 
about a number of differences in the incidence of cardiovascular risk factors  
and on the specifics of confirmation and treatment of chronic coronary heart 
disease in liver transplant recipients in comparison with the general population, 
we believe that in transplant centers it is necessary to develop a specialized 
algorithm of dispensary follow-up of recipients (checklist) for adequate 
prevention of diseases of the circulatory system.

Introduction
At present, liver transplantation is the only 

radical method of treating patients with chro- 
nic end-stage liver diseases (CESLD). According 
to the clinical protocol, besides CESLD, indica-
tions for liver transplantation are a life expectan
cy of less than 12 months, the absence of other  
treatment methods, as well as the presence  
of chronic liver disease that significantly reduces  
the quality of life and working capacity of the pa-
tient, or progressive liver disease with a life ex-
pectancy shorter than in the case of liver trans-
plantation [1]. According to the recommendations 
of EASL (European Association for the Study  
of the Liver), liver transplantation can be perfor
med on any patient with end-stage liver damage, 
whose life it will prolong or improve its quality [2].

In 1 year after liver transplantation, the pro-
portion of surviving recipients varies from 80% 
to 90%, and after 5 years it is 75%, which is com-
parable to the results of the Minsk Scientific 
and Practical Center for Surgery, Transplanta-
tion and Hematology: the number of surviving 
recipients of a liver transplant 5 years after sur-
gery is 78% [3]. Thus, the life expectancy of liver 
transplant recipients is high, and among the 
causes of their death, according to transplant 
centers, chronic non-communicable diseases, 
in particular cardiovascular pathology, malig-
nant neoplasms, chronic kidney disease, diabe-
tes mellitus, come to the top after rejection and 
infectious complications. According to foreign 
sources, the proportion of deaths due to cancer, 
cardiovascular diseases, and kidney failure 1 year  
after liver transplantation is respectively 22%, 
11%, and 6% [2]. Improved management tactics 
of liver transplant recipients in the long-term 
postoperative period, timely detection of disea

ses of the circulatory system and risk factors 
for their development can significantly contri
bute to better health outcomes.

It is known that among the causes of late 
mortality of patients who underwent liver trans
plantation, cardiovascular diseases occupy the third 
place [4]. Long-term use of immunosuppressive 
drugs in the post-transplant period, on the one 
hand, increases the life expectancy of patients, 
and on the other hand, it leads to the development 
of undesirable systemic and metabolic compli-
cations, including hypertension, hyperlipidemia, 
obesity and diabetes mellitus [5]. Thus, the ad-
ministration of Tacrolimus leads to hypercholes-
terolemia in 44-55% of patients [6, 7]. Glucocor-
ticosteroids, by increasing the activity of ace-
tyl-CoA carboxylase, free fatty acid synthetase and 
HMG-CoA reductase, contribute to an increase  
in the level of atherogenic low-density lipoproteins, 
total cholesterol, triglycerides and reduce the le-
vel of high-density lipoproteins [8]. Cyclosporine, 
preventing the conversion of cholesterol into fatty 
acid salts and reducing the activity of lipoprotein 
lipase, causes hypercholesterolemia in 30% of pa-
tients and hypertriglyceridemia in 33% [9].

It is important to note that increased blood 
lipid levels are not characteristic of the patients 
with end-stage chronic liver failure. Moreover, 
there is a decrease in the level of total cholesterol 
due to a decreased synthetic function of the li-
ver [5]. In everyday clinical practice, this usually 
leads to a lack of vigilance of specialist doctors 
regarding the correction of the lipid spectrum in 
the post-transplant period, which in turn accele
rates the development of atherosclerosis and in-
creases the risk of cardiovascular complications.

By now, there have been published scientific 
research data indicating that the use of statins  
by patients after liver transplantation is associated 
with decreased overall mortality [10]. At the same 
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The insufficient administration of statins 
to patients after liver transplantation is also ex-
plained by the fact that after surgery, patients 
are almost always under the supervision of gas-
troenterologists, whose attention is mainly fo-
cused on maintaining adequate liver function. 
In this regard, there is an underestimation of car
diovascular risk and metabolic changes that re-
quire therapeutic intervention.

The AASLD (American Association for 
the Study of Liver Diseases) recommends mea-
suring the level of lipids in the blood of healthy 
liver transplant recipients. An increase in LDL 
levels > 2.5 mmol/l with or without hyper-
triglyceridemia requires initiation of therapy 
with hypolipidemic drugs. If lifestyle modifica-
tion and diet are ineffective, the administration 
of statins with the co-prescription of Ezetimibe 
is recommended. Despite the fact that the AASLD 
does not make recommendations regarding  
the choice of a specific statin that would be safer 
or more effective for liver-transplanted patients, 
Pravastatin is the most studied and used in pa-
tients who have undergone organ transplanta-
tion, because it is not metabolized through the 
cytochrome P-450 system and does not interact 
with immunosuppressors, unlike other statins. 
The EASL recommends the use of hydrophilic  
statins (Pravastatin and Lovastatin) for the above  
reasons as well as the application of the QRISK2 
scale to identify patients at high risk of developing 
cardiovascular diseases. Besides, they note that 
standard scales for assessing cardiovascular risks 
underestimate them in those groups where there 
is an additional risk due to concomitant disease or 
treatment (autoimmune diseases, corticosteroid 
therapy or immunosuppressive drugs) [2, 16].

It is worth noting that cardiovascular disea
ses detected in the preoperative period remain 
with liver transplant recipients in the posto- 
perative period and their course worsens due 
to the side effects of immunosuppressive drugs. 
Thus, initiation of lipid-lowering therapy for 
the prevention of cardiovascular diseases can 
improve both short-term and long-term outcomes 
in liver transplant recipients in a high-risk group. 
Statins, due to their pleiotropic effects, not only 
improve liver function, but also have a benefi-
cial effect on the lipid spectrum, contribute 
to the reduction of fibrogenesis, portal hyper-
tension, decrease the likelihood of liver cirrho-
sis, hepatocellular carcinoma, severe intraope
rative complications, including ischemic and 
reperfusion injury. The probable mechanism 
influencing the above factors is the elimination 
of endothelial dysfunction in the microcirculatory 
system of the liver and reduced inflammation [17, 18].

Caution should be exercised when prescri
bing statins to patients receiving immunosup-
pressive therapy. Liver transplant recipients 
receiving cyclosporine or tacrolimus have in-
creased statin levels due to secondary inhibition 
of the cytochrome P-450 enzyme, which in turn 
increases the risk of myositis and rhabdomyoly-
sis [17, 19]. Thus, it is advisable to prescribe low 
doses of statins to this category of patients. 

time, the information that taking statins is safe  
after liver transplantation and is not associated 
with hepatotoxicity is quite contradictory [11].  
Moreover, statins are used insufficiently in pa-
tients after liver transplantation, even if they 
are indicated for dyslipidemia that has already 
developed in the postoperative period or for a pre-
viously existing cardiovascular disease [12].

Despite the possibility of developing side 
effects in response to statins, in a prospective 
single-center cohort study conducted from 2011  
to 2019 on the basis of Minsk Scientific and Prac-
tical Center for Surgery, Transplantation and He-
matology, only a small number out of 510 liver  
transplant recipients developed significant side 
effects. Statin therapy was discontinued in 153 pa-
tients (30%). Of these, 82 patients (16%) stopped  
using Rosuvastatin temporarily, 15 (3%) patients 
stopped taking medications due to incompliance 
without reports of side effects. 62 patients (12%) 
had side effects associated with taking statins, 
the most frequent of which 30 (6%) were compli-
cations related to the muscular system (muscle 
weakness accompanied by increased creatine 
phosphokinase (CPK)). It should be noted that  
a slightly increased level of aspartate amino-
transferase (AST) and alanine aminotransfe- 
rase (ALT) was observed in liver transplant 
recipients who started statin therapy 3 months 
after surgery, which persisted during the first year, 
but these changes did not demonstrate statistical 
significance. None of the patients included in the 
study developed liver failure provoked by statin  
medication. The data obtained allow us to consi
der the administration of lipid-lowering therapy  
to liver transplant recipients to be a safe and ef
fective method of medical prevention of atheroscle
rosis, which justifies the possibility of this therapy 
regimen in this group of patients in order to imp
rove the long-term prognosis of survival [3, 24].

It should be remembered that dyslipidemia 
is a modifiable risk factor. Due to the current 
generally accepted policy of aggressive treat-
ment of hypercholesterolemia, mortality from car- 
diovascular diseases has been significantly re-
duced in the general population [13]. Statin the- 
rapy has also demonstrated reduced mortality 
in patients with chronic liver failure. In patients 
with decompensated cirrhosis of the liver, statin 
administration was not associated with worse- 
ning liver failure (acute bleeding from varicose 
veins, ascites, spontaneous bacterial peritonitis, 
a new episode of hepatic encephalopathy). Ne- 
vertheless, in the dominant majority of clinical 
cases, the administration of statins to patients 
with chronic liver failure raises concerns about 
hepatotoxicity [14]. Indeed, in the literature you 
can find reports of acute liver failure that de-
veloped against the background of statin medi
cation. These evidences are rare, as are cases  
of liver transplantation caused by taking this 
group of drugs: among 1,198 patients with acute 
liver failure included in a prospective study 
in the USA from 1998 to 2007, 133 cases were 
caused by taking medications, of which only 6 
were caused by taking statins [15].
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factors for acute transplant rejection, but also car-
diovascular risk factors for their timely correction.

The scientific literature describes the spe-
cific features of the diagnosis and treatment  
of cardiovascular pathology in liver transplant 
recipients. For example, pharmacotherapy of ar-
terial hypertension and dyslipidemia in this ca- 
tegory of patients should be carried out taking 
into account the unfavorable interaction of im-
munosuppressors prescribed to almost all pa-
tients from the group of calcineurin inhibitors 
with non-dihydropyridine calcium antagonists 
(Diltiazem, Verapamil), since they increase the 
level of both cyclosporine and tacrolimus [24]. 
The same enzyme participates in the metabo
lism of most statins as in the metabolism of cal
cineurin inhibitors, namely CYP3A4; this in-
creases the risk of statin-associated myopathy 
and other toxic effects, which requires careful  
clinical and laboratory monitoring. Pravastatin 
and Fluvastatin are not metabolized by the enzyme 
CYP3A4, so they are preferred in many transplant 
centers. These medicines are not registered on the 
territory of the Republic of Belarus and cannot be 
used to correct dyslipidemia in liver transplant re-
cipients. This entails the need to develop new me
thods of medical prevention of diseases associated 
with atherosclerosis, the prevalence of which in the 
cohort of transplanted patients increases annually. 
Herewith, the innovative achievements of modern 
cardiology, the capabilities of the national health 
system and the availability of lipid-lowering drugs 
must be taken into account.

Conclusion
The currently known patterns of the patho-

genesis and course of chronic non-infectious 
diseases in liver transplant recipients are im-
portant to consider when developing indivi- 
dual preventive programs to reduce the risk  
of circulatory system diseases, both in primary 
prevention and in the case of treatment of exis
ting conditions, the incidence of which increases 
with increasing period after transplantation and 
the age of recipients (secondary prevention).

The possibility of contacting the attending 
physician of the transplant center in case of any 
deterioration of the condition is a generally  
accepted rule for monitoring liver transplant 
recipients in the long-term postoperative pe-
riod. On the other hand, real clinical practice 
has shown that recipients, especially from areas 
remote from the republican center, still quite often 
visit outpatient clinics at their place of residence  
for symptoms of various diseases (increased 
blood pressure (BP), shortness of breath, rhythm 
disturbances, pain syndrome of various gene
sis). At the same time, in the primary docu-
mentation of a number of regions studied by us,  
despite the active visits of many patients  
to the district general practitioner, data on body  
mass index, blood pressure dynamics and glo-
merular filtration rate, waist circumference, 
smoking, lipid profile are extremely rare, cardio-
vascular disease is not always adequately veri-

All patients on immunosuppressive therapy 
should start statin therapy with the minimum 
effective doses and gradually titrate the dose, 
carefully monitoring the appearance of side effects. 
If the use of hypolipidemic drugs is ineffective,  
it is recommended to consider making changes  
to immunosuppressive therapy or using new inno
vative methods of treatment in order to influence 
the lipid spectrum. The change of cyclosporine 
to Tacrolimus in liver transplant recipients with 
dyslipidemia leads to a decrease in total choleste- 
rol without provoking rejection reactions [19, 23]. 
Withdrawal of prednisone at the earliest possible 
time after liver transplantation also reduces hyper
cholesterolemia [20]. In patients suffering from se-
vere dyslipidemia, the prescription of Sirolimus 
should be avoided due to its hyperlipidemic effect [6].

In a retrospective cohort study, Lovastatin did 
not show an increased risk of adverse effects from 
the hepatic system in 93 out of 106 patients with 
liver damage. Another prospective, randomized, 
double-blind, placebo-controlled, multicenter study 
demonstrated that the administration of Pravas-
tatin in high dosages in patients with liver disea- 
ses is safe. After 36 weeks of treatment, ALT levels  
in patients from the group taking Pravastatin were 
lower than in patients from the control group [21]. 
In most cases, the benefits of statins exceeded the 
potential risks of their administration [22].

The implementation of the results of scien-
tific research, the success of transplant surgery, 
the creation of effective modern drugs for im-
munosuppressive therapy have allowed increa- 
sing the survival rate of liver transplant reci- 
pients in the long-term postoperative period. 
As a result of a significant decrease in mortali-
ty rates, their absolute number in our country 
has increased to 540 people within ten years 
since 2008. The incidence of coronary heart di- 
sease (CHD) in liver transplant recipients 5 years 
after the intervention reaches 42%, according 
to a prospective single-center cohort study con-
ducted from 2011 to 2019 on the basis of Minsk 
Scientific and Practical Center for Surgery, 
Transplantation and Hematology. Taking into 
account the above, improving the management 
tactics of liver transplant recipients in the long-
term postoperative period, timely detection 
of circulatory system diseases and risk factors 
for their development, correction of arterial hy-
pertension and dyslipidemia using innovative 
facilities of modern cardiology are urgent tasks 
of the healthcare system that require scientific 
research aimed at determining an effective and 
safe method of medical prevention of coronary 
heart disease and its complications.

The results of scientific studies published 
in the open press in recent years indicate an in-
creased incidence of chronic non-communicable 
diseases in liver transplant recipients, inclu- 
ding conditions that determine cardiovascular 
mortality (arterial hypertension, coronary heart 
disease, chronic heart failure, chronic kidney di
sease) [24]. This substantiates the conclusions that 
in the postoperative period, practitioners should 
make efforts to identify not only traditional risk 
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and treatment of chronic coronary heart disea
se in liver transplant recipients in comparison 
with the general population, we believe that 
in transplant centers it is necessary to de-
velop a specialized algorithm of dispensary 
follow-up of recipients (checklist) for ade-
quate prevention of diseases of the circulatory 
system. The World Health Organization Glob-
al Action Plan for the Prevention and Control 
of Non-communicable Diseases for 2013–2020 
suggests that “A strengthened health system 
directed towards addressing noncommunicable  
diseases should aim to improve health promo
tion, prevention, early detection, treatment and  
sustained management of people with or at high 
risk for cardiovascular disease, cancer, chronic  
respiratory disease, diabetes and other noncom
municable diseases, in order to prevent comp
lications, reduce the need for hospitalization  
and costly high-technology interventions and 
premature deaths.” That is the goal medical 
practitioners should pursue at all stages of pro-
viding medical care to this category of patients, 
provided the significantly reduced risks of rejec-
tion and improvement in the survival of reci- 
pients after liver transplantation.

Source of funding: the republican budget.
Conflict of interest: the authors declare that there  
is no conflict of interest.
Acknowledgements: the authors express their gratitude  
to the staff of the Department of Cardiology and Internal  
Diseases of Belarusian State Medical University, the staff  
of Minsk Scientific and Practical Center for Surgery,  
Transplantology and Hematology, the staff  
of the Republican Scientific and Practical Center “Cardiology”.

fied, detailed formulations of the diagnoses are 
often lacking. As part of a retrospective study,  
it can be assumed that in addition to an increased 
number of cardiovascular risk factors, the cause 
of a significant increase in the incidence of co-
ronary heart diseases is the inadequate diagno-
sis of cardiovascular pathology in patients with 
severe liver damage before transplantation.

Extreme restriction of physical activity  
of patients before transplantation masks the cli
nical manifestations of reduced coronary reserve, 
even in conditions of atherosclerotic lesions  
of coronary vessels. In addition, attention is drawn 
to the almost complete non-use of CHD verifica-
tion methods, which gives scientific and practi-
cal relevance for planning a prospective study 
of the prevalence of this pathology among liver 
transplant recipients with the introduction 
of a “roadmap” of screening and in-depth exa
mination, as well as the development and imple-
mentation of a method of medical prevention 
of coronary heart disease in the long-term post-
operative period. In connection with the above, 
it seems appropriate to focus the attention of in-
ternists on the targeted detection of dyslipidemia  
in patients after liver transplantation. Consider-
ing that the main share of comorbidity among 
liver-transplanted individuals is hypertension (65%),  
special attention in daily clinical practice should 
be paid to the identification and correction of li- 
pid metabolism disorders, the addition of which 
to the syndrome of high blood pressure results in 
the development and rapid progression of chronic 
CHD in liver transplant recipients.

Based on the data on a number of differen
ces in the incidence of cardiovascular risk fac-
tors, on the specific features of confirmation  
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