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Objective: to evaluate the incidence of de novo malignant neoplasms (MN) after liver transplantation (LT) and
compare with indicators among the general Russian population. Materials and methods. The study included
182 patients who had at least a 6-month follow-up period after LT and had no extrahepatic malignancies before
LT. All data were analyzed retrospectively. Statistical processing of the results was carried out using the Statistica program for Windows v.10. Results. MN incidence was 5.5% (10 of 182 patients). The average period from
transplantation to diagnosis of de novo neoplasm was 47.8 months (8 to 144 months). The patients were 3 men
and 7 women. Types of de novo tumors included digestive system tumor (2 out of 10), hematologic malignant
tumor (3 out of 10), skin cancer – melanoma (1 out of 10), urologic cancer (1 out of 10), gynecological (2 out
of 10) and base of tongue cancer (1 out of 10). Five patients (50.0%) died, mortality was higher than in other
LT patients (Z = –2.6; p = 0.009). The average follow-up period after detection of neoplasms was 18.8 months.
Incidence of malignant neoplasms following LT was 10 times higher than among the general Russian population.
No significant differences were found in the incidence of late acute rejection between 10 patients with MN and
other 172 patients (Z = 0.18, p = 0.8). Among surviving patients, 2 patients with lymphomas received tacrolimus
immunosuppression monotherapy, while 3 had everolimus-based immunosuppression. Conclusion. Incidence
of de novo extrahepatic malignancies after LT is significantly higher than in the general population. To reduce
the incidence of neoplasms in the future, patients should undergo regular screening, proliferative signal blockers
should be prescribed, although their effectiveness requires further research.
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INTRODUCTION

In this retrospective study, the authors analyzed the
incidence of post-LT de novo extrahepatic malignancies,
as well as the types and risk factors.

Over the past decade, liver transplantation (LT) has
become the treatment of choice for patients with liver
failure in end-stage liver disease [1]. Breakthroughs in
surgical technology, advances in immunosuppressive
therapy, and optimized patient monitoring approaches
have all led to improved survival outcomes. In most
transplant centers, 1-year post-liver transplant survival is 91% and higher [1, 2]. Longer life expectancy in
liver transplant recipients has led to higher incidence
of cardiovascular diseases and extrahepatic MN [3, 4].
Obviously, organ recipients are 3–7 times more likely
to develop extrahepatic MN than the general population
due to the oncogenic effects of prolonged immunosuppression [5–7]. The cumulative frequency is 3–5% by
three years and 11–20% by ten years after orthotopic
liver transplantation (OLT) [1]. D. Collett et al. report
that de novo malignancy rate reaches 10% by 10 years
after LT [8].

MATERIALS AND METHODS
Analysis included data from 182 patients who underwent liver transplantation at the Granov Russian Research Center of Radiology and Surgical Technologies
from 1998 to 2017. All were observed on an outpatient
basis for at least 6 months and had no pre-transplant extrahepatic malignancies. Liver transplants were obtained
from dead donors. After LT, basiliximab (Simulect®)
induction therapy and a standard immunosuppressive
therapy (IST) regimen were administered: calcineurin
inhibitors (CNIs) (cyclosporin/tacrolimus), corticosteroids and mycophenolic acid. Proliferation signal inhibitors
(everolimus) were prescribed to patients with hepatocellular cancer, as well as with CNI nephrotoxicity. After
discharge, patients were observed monthly during the
first year and then at intervals of 2–3 months. In each
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of diagnosis (T3M1N0) and combined radiation therapy
and chemotherapy; one patient died of stroke (hemorrhagic stroke) after successful radiation treatment for base
of tongue cancer (table). Thus, out of 10 patients with
extrahepatic MN, 5 died (50%). Compared to the group
of patients without MN, mortality in the studied small
group was significantly higher (Z = –2.6, p = 0.009).
After cancer detection, the immunosuppression regimen was modified by prescribing a proliferation signal inhibitor (everolimus), without compromising liver
transplant function. An exception was 2 patients with
lymphomas, since there are no guidelines for the use of
everolimus in such patients, there are data from clinical
studies [9].
There were no significant differences in incidence
of detected late rejection episodes and effect of bolus
administration of corticosteroids in MN patients and
other patients (Z = 0.18, p = 0.8).
The average follow-up period in the group of 10 people from the moment MN was detected was 18.8 months.
However, the group was small, and calculations included
data from those who died in the early period after nonradical surgical interventions performed in the late stage
of the disease.

outpatient visit, clinical and laboratory examinations
were performed to determine the main indicators of the
functional state of the liver. Also carried out were comprehensive abdominal ultrasound, and multispiral computed tomography (MSCT) of the thorax and abdomen,
fibrogastroduodenoscopy (FGDS), MRI – once per year
during follow-up and according to indications. CNI concentration in the long term for tacrolimus was 3–5 ng/
mL, for cyclosporine at point C0 – 100–150 ng/mL.
The results were statistically processed in statistics
program Statistica v.10 for Windows. Descriptive and
nonparametric statistics methods were used. The Mann–
Whitney U test was used for intergroup comparisons.
Data with p < 0.05 were considered significant.

RESULTS
Post-LT extrahepatic malignancies were detected
in 10 out of the 182 patients. Of the 10 patients, there
were 7 women and 3 men, the average age was 46.1 ±
9.4 years and 51 ± 10 years in LT and at the stage of MN
diagnosis, respectively. The MN was detected within 8
to 144 months (average 47.8 months, median 36 months)
after LT. Average follow-up period from the time MN
was diagnosed was 18.8 months. MN incidence was
5.5% of all patients who were discharged for outpatient
treatment and survived 6 months after LT. Post-transplant
lymphoproliferative disorder (PTLD) was the most common disease – 3 patients (30%). Other MN localizations
were: duodenal carcinoid – 1 (10%), gastric adenocarcinoma – 1 (10%), cervical cancer – 1 (10%), uterine adenocarcinoma – 1 (10%), skin melanoma – 1 (10%), base
of tongue cancer – 1 (10%), renal cell cancer – 1 (10%).
Of the 10 recipients, 7 (70%) underwent surgery, 3
of which were radical, the rest were cytoreductive or
diagnostic in nature. Persistent remission was achieved
in 3 patients operated upon for uterine adenocarcinoma,
renal cell carcinoma, skin melanoma, and in 2 cases of
combined treatment for lymphoma. Treatment of nonHodgkin’s lymphoma after surgery was done according
to the R-CHOP polychemotherapy regimen. During polychemotherapy, the IST scheme was modified – only
tacrolimus was retained at a minimum concentration of
not more than 3 ng/mL. Currently, in 1 patient, the duration of remission is 5 years, 1 patient is in remission for
12 months, having a satisfactory function of liver transplant amidst prolonged-release tacrolimus monotherapy
(see table). One patient refused treatment and died from
lymphoma progression. Epstein–Barr viral load carriage, which is considered a predictor for development of
lymphomas, was detected in 2 out of 3 patients.
In the early postoperative period, 2 patients died of
infectious complications: after gastric resection that was
performed due to low-grade adenogenic cancer of body
of the stomach, and after palliative duodenal resection
for peritoneal carcinomatosis. One patient died from
progression of cervical cancer one year after verification

DISCUSSION
Records show that extrahepatic cancer in patients
undergoing liver transplantation is more common than
in the general population [10–13]. According to various
centers, incidence of cancerous tumors varies from 2.6
to 26% [14–16]. Incidence of de novo cancer is 3 to 5%
1–3 years after liver transplantation and 11 to 20% 10 years after transplantation [1, 2, 16]. The most common
malignancies after liver transplantation are skin cancer,
lung cancer, PTLD, and Kaposi sarcoma [6, 8].
The Ministry of Health of the Russian Federation
estimated the incidence of cancer in Russia in 2018 at
425.4 new cases per 100,000 population [17]. Based on
data from our center (Granov Russian Research Center
of Radiology and Surgical Technologies), incidence of
de novo extrahepatic cancer in patients after LT was
about 10 times higher than in the general population of
the Russian Federation – 5.5%.
Various researchers have identified the main risk factors for development of post-LT cancer. These include old
age, alcohol consumption, smoking, oncogenic viruses,
excessive insolation and prolonged immunosuppressive
therapy [2, 5, 18, 19]. In addition, immunosuppressive
therapy contributes to suppression of immune control
and lower resistance to certain oncogenic viruses [18,
20, 21]. In the studied group of patients, as well as in a
similar Turkish study [22], the average age of recipients
at the cancer detection stage was above 50 years – a potential risk factor for cancer development. Unlike other
researchers, we did not identify lung cancer among the
entire group of recipients. This is likely since there were
17
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Table

Demographic characteristics of patients with post-transplant de novo malignancies
S/N Sex

Age
(years)

1

f

59.8

2

f

52.2

3

m

34.6

4

m

57.5

5

f

48.5

6

f

45.5

7

m

65.2

8

m

53.8

9

f

56.5

10

f

34.9

Diagnosis

Polycystic
kidney
disease
Primary
biliary
cholangitis
Unspecified
cirrhosis

IST

CyA
TAC +
MPA

MN type

Stage

Renal squamous
T1aN0M0
cell carcinoma
Duodenal
carcinoid

T4NxM1

Treatment Remission period
(months)

IST in
MN

Status

Surgery

78

21.1

EVL

Alive

Surgery

0

0.9

TAC

Dead

0

3.2

CyA

Dead

0

3.1

EVL

Dead

64

13.4

EVL +
Alive
TAC

0

9.9

EVL +
Dead
TAC

24

8.5

EVL

Alive

6

1.6

EVL

Dead

56

8

TAC

Alive

12

6.4

TAC

Alive

Splenic
Refused
–
lymphoma
treatment
TAC +
Gastric
CHC
T2NxM0 Surgery
MPA adenocarcinoma
Budd–Chiari
Endometrial
TAC
T1aNxM0 Surgery
syndrome
adenocarcinoma
Radiation,
Unspecified TAC +
Cervical cancer T3bNxM0 chemocirrhosis
MPA
therapy
Unspecified TAC +
Skin melanoma T1N0M0 Surgery
cirrhosis
MPA
EVL + Base of tongue
Radiation
CHC
T4N1M1
TAC
cancer
therapy
Surgery,
Non-Hodgkin’s
CHC
TAC
II
chemolymphoma
therapy
Surgery,
RetransplanNon-Hodgkin’s
TAC
IVA
chemotation
lymphoma
therapy
CyA

Observation
period
(years)

Note. IST – immunosuppressive therapy; CHC – chronic hepatitis C.

more women in the observed patient population; smokers
were no more than 20% of all outpatients.
Skin cancer, which is one of the most common types
of post-transplant malignant neoplasms, was observed
in only 1 patient (10%) in our population. It was detected after melanocytic nevus trauma and was radically
operated on.
Chronic alcohol consumption and long-term tobacco smoking were present in only 1 patient (10%) who
developed base of tongue cancer and was subjected to
conformal irradiation with good clinical effect. However,
the patient died of hemorrhagic stroke 6 months after
therapy.
PTLD (30%) was dominant in the group of patients
participating in our study. Outcomes of treatment for this
disorder can be considered satisfactory, since in 2 cases,
long-term remission was achieved. Unfortunately, one
patient refused treatment – lived in a region far from
the transplantation center – and died from progression
of the disease.
Tacrolimus (8 patients) and cyclosporine (2 patients)
were used as the immunosuppressive agents. Pulse methylprednisolone therapy was performed in 3 patients in
the early postoperative period. In our series, we did not
use antithymocyte immunoglobulin preparations, which

are associated with more frequent PTLD [23]. None of
the patients had hyperimmunosuppression during outpatient follow-up period. CNI concentration was monitored
regularly and did not exceed 3–5 ng/mL for tacrolimus
and 100–150 ng/mL for cyclosporine over a 12-month
period after LT. Given the possible trigger effects of the
Epstein–Barr virus for PTLD, preoperative screening
and subsequent molecular genetic monitoring of this
infection may be advisable; there is still insufficient data
for mandatory preventive measures [24].
Thanks to improvements in transplantation technologies, liver transplant recipients are living longer, the
population of recipients naturally ages, and the risk of
developing MN thus increases [25]. Patients should be
informed of such risks. Since cancer of the skin, head,
neck, lungs and lymphoma is often develop after transplantation [5, 6, 26, 27], patients at risk may need more
frequent outpatient visits, possibly preventative administration of proliferation signal inhibitors after discharge
from the transplant center.
The use of proliferation signal inhibitors for prevention of MN recurrence or metastasis offered some hope
[5] due to their ability to suppress neoangiogenesis. But
literature data are contradictory and relate mainly to
kidney transplant recipients [28–31]. Nevertheless, all
18
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patients with newly diagnosed MN received everolimus
in an average daily dose of 3.5 mg. Blood concentration
was maintained at a level of at least 5–8 ng/mL. Increased concentration led to severe side effects. Despite
everolimus use, the disease progressed in some cases.
This was obviously associated with late diagnosis of
MN, possibly with insufficient dose of the drug. The
question of reducing incidence of post-LT malignant
neoplasm with everolimus in combination with low-dose
tacrolimus requires further study [32].

10.

11.

12.

conclusion
Incidence of de novo extrahepatic malignancies after
liver transplantation is significantly higher than in the
general population. To reduce the incidence of malignant
neoplasms in the future, risk factors should be considered, cancer screening should be done, there should be
regular outpatient visits and full instrumental examination of such patients. If a tumor is detected, proliferation
signal inhibitors should be prescribed.
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