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Background. Cancer occurring in recipients of living donor liver
transplantation may be characterized by a progressive course requiring
an immediate specialized treatment initiation and adjustment of the

IMMUNOSUppression regimen.



Aim. To specify the malignancy development mechanisms and risk factors
in the recipients of living donor liver transplantation.

Material and methods: 275 living donor liver transplantations were
made in Burnasyan Federal Medical Biophysical Center of FMBA from
2010 to 2020. Forty two (15.27 %) patients underwent surgery for
hepatocellular carcinoma. The median time to the onset of malignancy
development was estimated. The incidence of malignancy in general
population and in recipients of living donor liver transplantation was
compared.

Results. The development of neoplastic lesion was registered in 9 cases
(3.27%). Malignances were detected in 8 cases (2.90%). Median time to
the onset of malignancy development was 48 months. 1, 3, and 5 year
overall survival rates were 97%, 96%, 94%;respectively; 1, 3, and 5 year
survival rates after transplantation for hepatocellular cancer were 97%,
91%, 91% respectively. Survival rate of patients with De-novo
malignancy was 90%.

Conclusion. Recipients of living donor liver transplantation have an
increased risk of malignancy development that requires a close long-term
follow-up.
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CMYV, cytomegalovirus
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HCC, hepatocellular carcinoma

LT, liver transplantation



PTLPD, post-transplant lymphoproliferative disease
WHO, World Health Organization

Introduction

In the structure of the population, the patients undergoing a solid
organ transplantation represent a specific risk group for the development
of oncological diseases. The use of immunosuppressive therapy,
especially a multi-component therapy, more than 10 times increases the
risk of developing malignant neoplasms and recurrences of oncological
diseases, promotes the activation of viruses with potentially oncogenic
properties. In patients undergoing liver transplantation (LT), the incidence
of malignant neoplasms ranges from 2 to 16%. Meantime, the highest risk
of oncology diseases is observed at a year after transplantation, and
reaches its maximum after 6-10 years and decreases 16 years after
transplantation [1].

At the moment, the following groups of post-transplant malignant
neoplasms are usually distinguished in the liver transplant recipients [2]:

1.  Donor-related neoplasms:

la. Cancer transmission: tumours arising after transplantation from
a donor with a history of cancer;

1b. Derived inheritance: tumours arising after transplantation from
a donor without a previous history of diagnosed cancer

2. Recurrent neoplasms in the recipient: the recurrence of
tumours for which LT was performed.

3. De-novo neoplasms in a recipient:

3a. Neoplasms associated with the donor-derived transmission of

viral material to a recipient;



3b. Neoplasms that have arisen as a response to the administered
immunosuppressive  therapy (showing regression with altered

Immunosuppression).

Tumours of the first type

Oncological screening of a potential living related donor or a
deceased donor in case of posthumous donation is the most important
task at the stages of preparing a patient for transplantation.

Studies by H.M. Kauffman et al. (2002), S.A. Birkeland and H.H.
Storm (2002) showed that the incidence of the first type cancer in patients
after organ transplantation makes 0.01%, while cancer is detected in liver
donors before the donation stage in 3% of cases only [3, 4].

In case of a donor-derived tumour transmission, the cancer might
be found in an organ donor both before and after transplantation. At the
stage of development of posthumous donor liver transplantation and to
our days, one of the most frequent indications to donation has been the
brain death resulted from the development of acute cerebrovascular
accident. The cerebrovascular accident, even when diagnostic radiology
techniques are available, in some cases can mask a hemorrhage in a
primary or secondary neoplasm of the brain, that may be hardly
differentiated from extensive hemorrhagic stroke and subarachnoid
hemorrhages. Recommendations from UNOS, the World Health
Organization (WHO), as well as a number of investigators (Buell et al.,
Kalble et al.) do not prohibit the use of organs from donors with a history
of the central nervous system (CNS) malignancies of 1-2 st. dysplasia
according to WHO, and a number of others, based on the risk of cancer
cell transmissions of up to 0.1%. Using the organs from donors with st. 3-

4 multiforme glioblastoma, according to WHO, is possible only in case of
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urgent indications to transplantation and a completely impossible
obtaining of a more suitable organ [5].

On the part of CNS-non-associated tumours, the most often
transmissions observed have been those of renal cell carcinoma (50-65%),
choriocarcinoma (10-93%) and melanoma (7-17%). According to
UNOS/OPTN, the transmission of tumours of the lung (41%), breast
(29%), prostate (29%) and colon (19%) was observed more often than
others [6-8].

Meantime, polymorphic glioblastoma, melanoma, choriocarcinoma
and lung cancer are absolute contraindications for liver donation, while
colorectal cancer and breast cancer are relative ones and the
transplantation can be performed only if the donor meets the UNOS
criteria. In general, with regard to the donor-related cancer transmission
risk, the potential donors have been divided into groups of a low risk
under 10%, and a high risk of over 10% [8-11].

A donor-derived tumour development from donors without a
previous history of malignant disease signs is infrequent. Cases of donor-
autopsy detected tumours that later developed in the recipient have been
described. No such cases have been found in the patients undergoing
living related donor LT. Nevertheless, this issue is very relevant in case of
using organs from posthumous donation when the recipient's evaluation
and his/her medical record analysis may be insufficiently complete, and
therefore comprehensive oncological screening in case of intravital

donation 1s mandatory.

Tumours of the second type
Tumour liver diseases are indications for transplantation that is

often the only definitive treatment, for example, for hepatocellular

5



carcinoma (HCC) of the liver in the absence of extrahepatic invasion
signs and if the accepted criteria permitting transplantation for HCC are
met (Milan, Metroticket, Up-to-7, San Francisco, etc.) [12]. A disease-
free 5-year survival, if Milan's criteria are met, makes 50—70%. In some
countries of Europe, Asia, and in the United States, liver transplantation is
allowed for other types of primary malignancy, such as epithelioid
hemendothelioma and cholangiocellular cancer.

LT can also be performed in case of liver metastases from
neuroendocrine malignant tumours and colorectal cancer with achieving
S-year disease-free survival rates of 63% and 60%, respectively, if the
criteria for a good prognosis have been met. These groups of patients
have an increased risk of developing recurrent type 2 tumours. In the
Russian Federation, LT operations are not performed for any types of
malignant tumours other than HCC. According to the EASL guidelines,
transplantation for primary and secondary liver malignancies can be
performed to a carefully selected cohort of patients in specialized centres
experienced in performing operations on such indications. A history of
cured neoplasms is not an absolute contraindication to LT. A 5-year
interval between the radical cancer treatment and LT is considered

appropriate, depending on the type and stage of the cancer cured.

Hepatocellular carcinoma

Among all tumour diseases, LT is most often performed for liver
HCC. The recurrence rate of the disease ranges from 10 to 60% and
depends on the factors such as: the compliance with the accepted patient
selection criteria (MILAN, San Francisco, et al.), the blood level of alpha-
fetoprotein and d-carboxyprothrombin (PIVKA-II) before surgery, the

tumour differentiation grade, a history of down-stage and/or bridge
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therapy, surgical interventions, as well as the selected
immunosuppression scheme. If the transplantation has been performed
within the Milan criteria, the recurrence rate is 10-15%.

In order to assess the risk of recurrence, a number of assessment
tools have been proposed, for example, the RETREAT score, which

sensitivity and specificity need further validation [13].

Hemangioendothelioma

Hemangioendothelioma is a rare, slow-growing, invasive neoplasm
of the liver with a variable prognosis, often with a multicentric growth
pattern. The tumour tends to grow along the walls of blood vessels with
their invasion and lumen obliteration, which leads to the liver fibrosis
development. The most common treatment for this neoplasm is liver
resection, however, in case of a large-size tumour, LT may be considered.
A disease-free 5-year survival is 38-93%. Factors of an unfavourable
prognosis after LT include micro- and macrovascular invasion confirmed
by the histological examination, the number of tumour nodes exceeding

10, and their sizes [14-16].

Cholangiocarcinoma

In a number of expert centres, LT is performed both for the
Klatskin tumour and for the cancer of intrahepatic bile ducts not
exceeding 2 cm in diameter. In case of transplantation for Klatskin
tumour performed in combination with the Mayo clinic's protocol
proposed in 2001 (neoadjuvant chemotherapy with 5-fluorouracil and
radiation therapy), a 5-year disease-free survival rate makes 33-63%.
According to Rea et al.,, a 5-year survival rate after LT compares

favourably to that after liver resection: 82% versus 21%. Currently, a
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prospective controlled trial TRANSPHILL is being conducted to clarify
the role of liver transplantation for Klatskin tumour [17-18].

The main method of treatment for cholangiocellular carcinoma of
the intrahepatic bile ducts has been and remains liver resection. However,
in 2016, G. Sapisochin et al. conducted a retrospective analysis of patient
treatment for intrahepatic cholangiocellular carcinoma by means of LT;
they found that in case of mononodular lesions up to 2 cm in size, a 5-

year survival rate was 65% with a recurrence risk of 18% [19].

Metastatic liver disease in neuroendocrine cancer

Liver metastases from neuroendocrine cancer have been an
accepted indication to LT due to the tumour biological characteristics that
determine its slow growth and less aggressive course of the disease in
general. A relapse-free survival in patients after the primary tumour
resection, in whom all other treatments have been exhausted, reaches 69
—84%, while non-surgical treatment of such patients provides a survival
rate 20 —34%. Predictors of poor prognosis include non-carcinoid tumour
forms, primary focus in the pancreas, a high K167 index, the involvement
of over 50% of the liver, low tumour tissue differentiation, recipient's age

over 50 years, and the presence of tumour-associated symptoms [20-23].

Metastatic liver invasion from colorectal cancer

Surgical management of liver metastases from colorectal cancer is
the cornerstone of achieving the best long-term survival. Metastatic liver
invasion can occur in 50% of colorectal cancer cases. The parenchyma-
preserving method of performing liver surgery, ALPPS operation, is an
innovative method of managing patients with colorectal cancer, which

allows performing surgical interventions with acceptable results even in a

8



small residual liver volume or bilobar multifocal lesion. Nevertheless, LT
can be performed in a strictly selected group of patients. These patient
selection criteria proposed by the SECA-I and -II studies conducted in
Norway include tumour size smaller than 5.5 cm, time from the date of
diagnosis of at least 2 years, a blood level of cancer embryonic antigen
lower 80 pg/L, and a decrease in tumour size in response to
chemotherapy, which allows achieving 1-, 3- and 5-year survival rates of
95%, 68%, and 65%, respectively, while the 5-year survival rate of
patients with unresectable liver metastases without LT varies from 33 to
50%. Nevertheless, due to the small sample size of patients, the benefits
of LT in colorectal metastases require further investigation, being the
subject of the TRANSMET, SECA-III, LIVER-T(W)O-HEAL studies [24,
25].

Tumours of the third type

De-novo tumours are the most common cancer pathology in liver
transplant recipients and include those tumours that have developed from
recipient's body cells during immunosuppressive therapy. According to
various authors, de-novo malignant tumours develop in liver transplant
recipients at a risk of 2—11 times higher than that in general population

[1]. The most common neoplasms are presented in the Table.

Table. Risks of developing malignant neoplasms de novo in different

localizations in patients who underwent liver transplantation

Risk of cancer compared to the
Type
general population (times)
All kinds of tumors 2-3
Kaposi's sarcoma 37-144




Non-melanoma skin cancer 6-38
Lip cancer 20
Lymphoma 7-13
Cancer of the oropharynx and larynx 10-15
Anal canal cancer 3-10
Kidney cancer 2-4
Colorectal cancer in primary sclerosing 3
cholangitis and primary biliary cirrhosis

Melanoma 2
Lung cancer 2
Colorectal cancer Non-increased

Significantly more often, these neoplasms have been reported in
patients who underwent LT for liver HCC, non-alcoholic fatty disease,
and alcoholic cirrhosis. Also, the risk of developing colorectal tumours is
higher in patients with primary sclerosing cholangitis and inflammatory
bowel disease. Smoking makes an additional negative contribution to the
development of tumours of the upper respiratory tract and oropharynx.
Tumours of the lung, prostate, liver, and colorectal cancer rank first
among the tumours of solid organs. Most often, in addition to non-
melanoma skin cancer and other soft tissue neoplasms, post-transplant
lymphoproliferative diseases (PTLPDs) can be diagnosed, among which
there are the following, according to A.M.Kovrigina [26]:

- non-destructive early lesions: plasmacytic hyperplasia,
mononucleosis-like hyperplasia, etc.

- polymorphic cell PTLPD;

- monomorphic cell PTLPD, according to the list of B- and T-cell
lymphomas, which resemble: diffuse large B-cell lymphoma, Burkitt's

lymphoma, plasmablastic lymphoma, plasmacytoma, multiple myeloma,
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peripheral T-cell lymphoma, unspecified lymphoma, classical Hodgkin's
lymphoma, hepatosplenic T-cell lymphoma, extranodal NK/T-cell nasal
lymphoma; Epstein-Barr virus positive (EBV+) extranodal marginal zone
lymphomas (MALT lymphoma).

Lymphoproliferative diseases have a clear relationship with
ongoing immunosuppression. The immunosuppression-associated slow-
down of T-cell immunity activation leads to the proliferation of herpes
viruses, including the EBV that causes PTLPD; their treatment tactics

differs somewhat from that in primary lymphomas.

Immunosuppression and development of post-transplant
oncological diseases

Thomas Starzl, one of the founders of modern transplantation,
predicted that using the drugs that suppress immunity would inevitably
lead to an increased number of neoplastic diseases. And in fact, each of
the immunosuppression regimens to some or another extent increases the
incidence of post-transplant oncological diseases. The medicinal drugs
most commonly used after related donor LT are calcineurin inhibitors and
mTORi, mycophenolic acid agents, and steroid hormones. As for
immunosuppressive therapy regimens after living related donor LT, it has
been shown that increasing the dose of calcineurin inhibitors - tacrolimus
and cyclosporine, and to some extent steroid hormones, is an independent
risk factor for HCC recurrence, while mTOR inhibitors reduce this risk.
At the same time, cyclosporine has a more pronounced pro-oncogenic
property. Calcineurin inhibitors activate tumour growth by affecting the
production of interleukin-2, tumour necrosis factor-alpha, transforming
growth factor bl, decreasing the cellular apoptosis level and stimulating

the synthesis of VEGF in the tumour. Among all immunosuppressants,

11



rapamycin derivatives have the most pronounced anti-tumour effects,
which are expressed by switching off the pro-angiogenic mechanisms
activated by mTOR-protein kinase. Mycophenolic acid preparations in
experimental studies by Tressler et al. in vitro have shown the presence of
anti-tumour properties for models of T-lymphoblastic leukemia,
pancreatic cancer, non-small-cell lung carcinoma, colon cancer, etc.
Meanwhile, there were also shown the pro-oncogenic properties of these
drugs due to a decreased number of homophilic adhesion receptors on
neuroblastoma cells, which was associated with increased metastatic
activity and tumour invasion [27-28]. Nevertheless, a number of studies
have indicated a decreased incidence of de-novo tumours when using the
drugs of this group [29]. The most common combination is tacrolimus

with steroid hormones, the latter being gradually withdrawn.

The purpose of the study was to clarify the developmental
patterns, risk factors for oncological pathology of the 1%, 27, and 3™ types

in patients who underwent living related donor LT.

The study objectives:

1. To compare the incidence of oncological diseases in general
population and in patients undergoing living related donor LT.

2. To study the timing of the development of cancer or obligate
/optional precancers, the relapse-free survival period from the anti-cancer
treatment initiation, the relative risks of cancer development compared to
those in general population, and the oncology disease-related mortality

rates.
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Material and methods

In the period from 2009 to 2020, 275 living related donor LTs were
performed at the State Research Center — Burnasyan Federal Medical
Biophysical Center of Medico-Biological Agency of the Russian
Federation (FMBA). We analyzed the incidence of developed malignant
neoplasms of the Ist, 2nd and 3rd types, the immunosuppressive therapy
regimens, and the screening measures taken. Statistical data were
calculated using the Mann—Whitney U test and the Kaplan—Meier
methodology.

Results

Cases 1-3

In 3 cases, the patients were diagnosed with post-transplant
lymphoproliferative disease. The living diagnosis was morphologically
confirmed in only one case. The patient was diagnosed with grade 4
lymphoma, its B-cell immune subvariant, not classifiable with
intermediate signs of diffuse macrocellular carcinoma and Burkitt's
lymphoma, with the lesions in the greater omentum, peritoneum at 3
years after LT. The disease onset was characterized by the appearance of
an ovary lesion, regarded as a granulosa cell tumour, which required an
ovariectomy. Histological examination confirmed the lymphoma presence.
The patient received the treatment administered according to the
ProMACE CytaBom scheme. In the postcytostatic therapy period, clinical
signs of an acute renal failure developed, while the blood level of
tacrolimus was 12.9 ng/mL, which required the drug daily dose reduction
to the minimum. After blood nitrogenous base levels had been normalized,

the cytostatic therapy was continued, and the dose of tacrolimus was
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increased until the blood level of tacrolimus of 6 ng/mL was reached.
Later, in the postcytostatic period, pulmonary aspergillosis developed,
which required the administration of voriconazole. The tacrolimus dose
remained the same. The fungal infection of the lungs was cured, which
was confirmed both clinically and instrumentally. Later on, 5 more
courses of cytostatic therapy were given. Oncological disease-free
survival was 9 years.

In the second patient, the computed tomography (CT) showed signs
of lymphoproliferative disease with foci in the lungs and femur, and a
lymphoproliferative disease was suspected. No signs of viral infection
(cytomegalovirus [CMV] or EBV) were found. The patient's follow-up
for 8 years has shown no signs of tumour progression in this period. The
patient does not receive any special treatment for lymphoproliferative
disease.

The diagnosis of lymphoproliferative disease in the 3™ patient was
made at autopsy 6 years after LT. The patient's condition deteriorated into
the graft dysfunction with severe chronic renal failure of grade 3-4 with
the associated generalized serologically confirmed CMV and EBV
infection that developed 6 years after LT. LT had been performed for
cryptogenic liver cirrhosis. At the preoperative and early postoperative
stages, there were no signs of the viral infection development; the patient
received the "preemptive" antiviral therapy. Autopsy revealed a post-
transplant lymphoproliferative lesion, monomorphic type.

Thus, PTLPD was identified in 3 patients, which made 30% of the
total number of patients with posttransplant cancer. In all 3 cases, PTLPD
was the third type of oncological pathology in post-transplant patients. In
2 cases, PTLPD was undoubtedly related to the activation of viral

infection after transplantation.
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Cases 4-5

Skin neoplasms were found in 2 patients. In one case, a large
keratopapilloma was revealed at 4 years after transplantation, and in the
other case, squamous cell skin carcinoma TisNOMO was revealed at 2
years after transplantation, which required a surgical treatment without an
adjustment of immunosuppressive therapy. No disease relapses were

observed within 8 and 9 years of follow-up, respectively.

Case 6

In one patient, 6 months after LT, the control examination revealed
cancer of the right half of the colon. Histological examination confirmed
the presence of moderately differentiated adenocarcinoma T3NOMO. The
patient underwent surgery of right-sided hemicolectomy, D2
lymphadenectomy. A patient who had previously received tacrolimus was
switched to everolimus. No chemotherapy was given. Within 4 years after

the surgery, no signs of disease progression were noted.

Case 7

One patient underwent surgical treatment in the extent of
gastrectomy and D2 lymphadenectomy for poorly differentiated gastric
adenocarcinoma T2NOMO. The neoplasm was identified at a control
follow-up examination 6 years after LT. Monotherapy with tacrolimus
was used as the main immunosuppressive agent. No tumour recurrence

was seen within 3 years.
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Case 8

An interesting case was a patient who underwent LT for liver
hemangioendothelioma histologically confirmed at the preoperative stage.
At 8 months after surgery, the thoraco-abdominal CT scanning revealed
suspicious foci in the graft and lungs, which were regarded as fungal
infection, for which the patient received the appropriate treatment. Also,
there were enlarged lymph nodes in the neck and isolated nodules in the
thyroid gland. Fine-needle biopsy revealed signs of papillary thyroid
cancer. Scintigraphy showed no other tumour foci in the body. The patient
underwent thyroidectomy with central lymphadenectomy. Repeated
histological and immunohistochemical examinations of the removed
tissue preparation revealed malignant grade 2 liver hemangiosarcoma
T3N2M1 with metastases to the thyroid gland and lymph nodes of the
neck. The patient received the therapy with sorafenib 800 mg per day.
The patient died 2 months after the treatment start. In that case, it was a

type 2 neoplasm.

Case 9

In 2015, the patient underwent living related donor LT for toxic
liver cirrhosis. In 2017, TisNOMO skin melanoma of the shin (Clark level
[) was diagnosed, for which surgery was performed without
discontinuation of immunosuppressive therapy. Later on, the patient
visited the clinic for a control follow-up examination once every six
months. Esophagogastroduodenoscopy performed in 2019 revealed no
pathology, while in January 2020, squamous cell carcinoma of the middle
third of the esophagus was identified. The patient underwent the surgical

treatment in the extent of esophageal resection. The postoperative
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histological conclusion was squamous cell carcinoma of the esophagus
T1bNOMO. Both neoplasms in the patient were type 3 tumours.

Forty two of 275 patients underwent living related donor LT for
HCC, which made 15.27% (Fig. 1).
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Fig. 1. Survival (years) of patients after a living related donor liver

transplantation for hepatocellular carcinoma
HCC relapses were identified in 2 patients (4.76%). The graph in

Fig. 2 shows 1-, 3-, and 5-year disease-free survival rates that made 97%,

91%, and 91%, respectively.
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Fig. 2. Disease-free survival (years) of patients after a living related

donor liver transplantation for hepatocellular carcinoma

When analyzing 275 living related-donor LTs performed from 201

0

to 2020, we found that 1-, 3-, and 5-year overall survivals of patients after

transplantation were 97%, 96%, and 94%, respectively (Fig. 3).

18



1,050

1,025
1,000
0975

0,950

0925

Survival

0,900
0875
0,850

0825

0,800
1 2 3 4 5 6 7 8 9 10

Years
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A 1-, 3-, and 5-year survival in patients with type 3 oncological

pathology developed after LT, was 90% (Fig. 4).
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The overall incidence of type 2—3 neoplasms was 3.27% (9 cases).
Proliferative diseases (type 3 tumours) were registered in 1.09% of
patients (3 cases), while actually malignant neoplasms developed in 2.9%
of cases (8 cases). This value is comparable with world statistics on this
issue (12% [Haagsma et al.]; 5.7% [Jain et al]; 21% [Watt et al.]).
Mortality from malignant neoplasms was 0.72%. The median period of
neoplasm development after transplantation was 48 months. The patient
survival rates within 5 years after transplantation between the cases with
neoplasms of the 2nd and 3rd types revealed after surgery and the
absence of oncological pathology did not differ.

The patient survival rates within 5 years after transplantation did
not differ between the cases of the 2nd and 3rd type neoplasms revealed

after surgery and the cases of no oncological disease.

Discussion

In most studies on the post-LT cancer development presented in the
Medline, Science Direct databases, tacrolimus in combination with
steroid hormones were used as the main immunosuppression therapy
scheme.

In our sample, all patients with cancer received baseline therapy
with tacrolimus and steroid hormones; one patient was switched to
everolimus later. In the total group of patients who underwent LT, 90.9%
also received either tacrolimus and steroid hormone therapy or tacrolimus
monotherapy; 9.01% of patients were treated with everolimus. Thus,
there is no clear relationship between immunosuppression and the
development of oncological processes. The facts of concurrently

diagnosed EBV + PTLPD, as well as the early development of the
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ascending colon cancer, suggest a negative impact of immunosuppression
in terms of the development of tumour diseases in liver recipients. In this
regard, screening examinations aimed both at identifying graft pathology,
and at early detection of oncological diseases, optional and obligate
precancers become fundamental issues for patients undergoing living
related-donor LT.

The prognosis for the treatment of oncological diseases in patients
on immunosuppression is significantly worse than in the general patient
population both in terms of graft survival, and the oncological part per se.
For example, a 5-year survival in patients with colorectal cancer can
reach 75%, while after transplantation the survival of such patients does
not exceed 42% [30]. Both the recipient and the donor should undergo a
comprehensive preoperative evaluation. In addition to the recommended
and standard designated examinations, including diagnostic radiology
techniques, flexible endoscopy, examinations by a urologist and a
gynecologist, it is important to assess the presence of anti-EBV and anti-
CMV antibodies, which transmission can become fatal for the recipient.
In the postoperative period, the strategy of preemptive therapy for
herpesvirus infections seems to be the most reasonable in terms of
preventing the lymphoma development. A regular annual examination
should mandatory include gastroduodenoscopy, colonoscopy or capsule
endoscopy, abdominal ultrasonography and abdominal CT scanning
aimed at detecting tumours of solid organs and lymphadenopathy signs,
as well as the assays for antibody titters to herpes viruses, for the blood
concentration of tumour markers, and the examinations by different

medical specialists at least once a year.
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Conclusions

The analysis performed has shown that benign and malignant
neoplasms in patients after living related donor transplantation develop
more often than in the general population. Oncological diseases in liver
transplant recipients significantly affect the mortality rate after
transplantation. Lymphoproliferative diseases predominate by detection
rate. Oncological screening of patients before and after transplantation is
the cornerstone of cancer prevention and should include the full range of

available tests.

1. A living related-donor liver transplantation either for
hepatocellular cancer or for other reasons is a risk factor for the
development of oncological pathology of the 2nd and 3rd types.

2. Liver recipients should undergo comprehensive screening both
for the assessment of the graft function, and for the early diagnosis of a

post-transplant tumour disease.
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