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Abstract

Background. Liver transplantation is the best available treatment option for patients with end-stage liver disease. The organ
transplantation program in Kazakhstan started in 2010. Here we present 10-year experience of liver transplantation in a low-volume transplant
center in Kazakhstan.

Material and Methods. Clinical data of the 64 consecutive liver transplantations from deceased and living donors between 2010 and 2020
were collected from electronic records. All data were retrospectively analyzed.

Results. Among 64 liver transplantations, 11 from deceased and 53 from living donors have been performed in our center from 2010 to
2020. The mean age of the recipient was 44 y.o.; 53% female; 47% male. Hepatitis B + hepatitis D infection was the most common cause of end-
stage liver disease (21 cases; 32,8%). The overall patient survival rates for 1, 3, 5 years were 75%; 69,5%; 59,6% respectively for liver transplant
recipient from a living donor and 54,5%; 45,5%; and 39% for the liver recipient from a deceased donor

Conclusions. Our clinical outcomes showed a high rate of biliary and vascular complications that led to the low survival rate of the
recipients. Starting the transplant program in Kazakhstan faced various challenges. In the early period, most transplantations were performed in
collaboration with or under the guidance of transplant teams of Russia, Turkey, and South Korea.

We believe that improving surgical techniques and protocols of pre- and post-transplantation management can diminish the
complications after transplantation.
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Introduction

Liver transplantation is the best available
treatment option for patients with end-stage liver disease
[1]. According to the RCCT (“Republican Center for the
Coordination of Transplantation” of the Ministry of Health of
the Republic of Kazakhstan), 127 adults and 8 children were
registered on the waiting list for liver transplantation [2].
The first successful deceased donor liver transplantation
in Kazakhstan was performed in 1996. However, due to
the lack of trained transplant surgeons, immunologists,
and mainly the absence of deceased donation, the first case
was the only case for almost 10 years. Asian countries have
the lowest rate of liver transplantation from a deceased
donor. By 2010 deceased organ donation comprised 0,05-
6,0 per million of the population, whilst in the USA it was
33,9 per million of the population [3]. Currently, organ
transplantation program in Kazakhstan isin its early decade.
Similar to other eastern countries, developing transplant
service meet a variety of obstacles. The common absence
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of education regarding importance of organ donation and
transplantation, lack of governmental support, poorly
developed health care system, altogether this factors is
a barrier for deceased organ donation development [4-
6]. Thus, a visible discrepancy between the availability of
organs and the patients awaiting liver transplantation exist
in Kazakhstan. Living donation is the most attractive option
in solving the organ shortage problem [7]. In Kazakhstan,
the first successful liver transplantation from a living donor
was performed in 2011 in collaboration with the transplant
team from Belarus [8]. Since 2013, liver transplantation
numbers are steadily increasing in transplant centers of
Kazakhstan (Figure 1). In Kazakhstan, LDLT comprised
80% of the total number of liver transplantation cases in
2019. Here we present a 10-year single-center experience
of liver transplantation in the low-volume transplant center
in Kazakhstan.
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Figure 1. The total cases of LDLT and DDLT between 2012 and 2019 in Kazakhstan

Patients and Methods

This retrospective study was conducted in
compliance with the principles of the Declaration of
Helsinki. The Local Ethical Committee of National Research
(permit number #7) approved this study.

Total 64 liver transplantations were performed in our
center between 2011 January, when the transplant program
started in Kazakhstan, and October 2020. Among them 11
liver transplantation from deceased donors and 53 from
living donors. All data, concerning recipients and donors,
were retrieved from electronic data. We have reviewed the
course of the recipients; the follow-up period was more
than 1 year in all cases. All recipients, who received liver
transplantation from a deceased or living donor, were listed
in the National Waiting List of the Republic of Kazakhstan.

Almost all grafts from living donors were right
lobe hepatectomy, except one left hepatectomy. In all right
hepatectomy cases, the middle hepatic vein was left in the
donor remnant liver. Remnant liver volume, evaluated by
computed tomography, was more than 35%, GRWR> 0,8
was acceptable in our center. An interposition synthetical
graft was used for venous drainage of segments 5 and 8.
Biliary reconstruction was completed either with duct-to-

Results

Among 64 liver transplantations, 11 liver grafts were
from deceased donors and 53 from living donors (50 donors
were relatives of to the recipient, 3 from living unrelated
donors). There was one LDLT from an ABO-incompatible
donor. The major causes of liver cirrhosis were hepatitis

duct anastomoses or with hepaticojejunostomy.

Basiliximab (anti-interleukin 2 receptor antagonist)
was used for induction therapy. For mainstay therapy, a
calcineurin inhibitor-based immunosuppressive regimen
was used in our center. Three-component therapy involved
tacrolimus, steroid, and mycophenolate mofetil.

Oral nucleoside analogs were used in recipients
with HBV- associated ESLD prior to liver transplantation
and continued after liver transplantation as prophylaxis
against recurrence.

All data were retrospectively analyzed. Descriptive
statistics were used to describe the characteristics of
participants. Data for categorical variables are expressed as
numbers and percentages. For continuous variables, data
are reported as the median with range. Chi-square test was
used to define whether there is a statistically significant
difference in categorical variables between groups. The
significance level was setat 0,05 (a=0,05). The Kaplan-Meier
survival estimate was used to determine patient and graft
survival rates in two groups. All analyses were performed
using STATA software version 14.0.

B+D in 21 (32,8%) cases; hepatitis B - 9 (14%); primary
biliary cirrhosis - 9 (14%); autoimmune hepatitis - 7
(10,9%); hepatitis C - 4 (6,3%); NASH in 3 cases; hepatitis
B+C+D - 1 (1,5%). In 2 cases hepatocellular carcinoma
was an indication for liver transplantation. Cryptogenic
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cirrhosis (6,3%) and Chanarin-Dorfman syndrome (1,6%)

were the rare indications for liver transplantation.

The mean age of transplant recipient was 44 years
(range 15-63), with a slight majority of the female recipient

(53%) compare to male (47%). The mean hospital stay

Table 1. Demographic and Clinical Characteristics of the Liver recipients

was 40+25 days (range 11-196). Demographic and clinical
characteristics of the liver recipient are shown in Table 1.

Variable Mean (SD) Median (range) N (%)
Age 43.9 (11.2) 15-63 64
Gender (male/female) 30(47)-34(53)
Cause of ESLD
PBC 9(14)
HCV 4 (6.35)
HBV 9(14)
ATH 7(10.9)
HCC 2(3.17)
HBV+HDV 21 (32.8)
HBV+HDV+HCV 1(1.6)
Cryptogenic cirrhosis 4(6.3)
NASH 3(4.7)
Others 4(6.3)
MELD (points) 16(6) 6-34 64
Child-Pugh
classification
A 5
B 31
C 28
Bilirubin (umol/1) 135.01(141.6) (14.4-434) 64
Creatinine (umol/l) 62.69 (22.8) (30-143.75) 64
ALT 69.69 (84.05) (11.6-193.5) 64
AST 78.44(46.95) (11.7-180.9) 64
PVT 7(11.86)

BMI: Body Mass Index; ESLD: End-Stage Liver Disease; PBC: Primary biliary cirrhosis; HCV: Hepatitis C virus; HBV: Hepatitis B virus;

AIH: Autoimmune hepatitis; HCC: Hepatocellular carcinoma; MELD Model of End-Stage Liver Disease; ALT: Alanine aminotransferase; AST:
Aspartate transaminase; PVT: Portal vein thrombosis

The mean age of liver donors was 31,5 years (range offspring; 21 cases (39,6%) - sibling; all unrelated living
19-54). The gender ratio was male 45 (70,35%) and female donors were the spouse of the recipient 3 (5,67%). No
- 19 (29,7%). All living donors survived the procedure. major complications were experienced in living donors.
Among living related donors, in 12 cases (22,6%) the Demographicand clinical characteristics of the liver donors
donor was a parent of the recipient; 17 cases (32,0%) - are shown in Table 2.

Table 2. Demographic and Clinical Characteristics of Liver donors

Variable Mean (SD) Median (range) N (%)
Age 32.5 (9.26) (22-54) 64

Gender (male/female)
Living/Cadaveric

Living related

45(70.35%)/19(29.7%)
53(82.8%)/11(17.2%)

Parent 12 (22.6%)
Offspring 17 (32.0 %)
Sibling 21 (39.6%)
Living unrelated
Spouse 3(5.67%)
Bilirubin (umol/1) 15.14(10.7) (3.61-31.1) 64
Creatinine (umol/l) 59.6(13.9) (47-81) 64

BMI: Body Mass Index; ALT: Alanine aminotransferase; AST: Aspartate transaminase



Oncology.kz, Volume 1, Number 1 (2021)

The mean cold ischemic time was 234.2+153
minutes, ranging from 330 to 830 minutes. The mean
operation time was 555114 minutes. The mean bleeding

Table 3. Postoperative complications and operational data

Variable Mean (SD)
Operation time (minute) 555(114)
CIT (minute) 234.3(153.4)

Bleeding volume (ml) 1835.7(1226.5)
Postoperative complication
Bleeding
Biliary complications
Bile leakage
Biliary stricture (anastomotic)

Biliary stricture (non-anastomotic)

Cholangitis

PVT

Infection

HAT

volume was 183541226 ml, ranging from 600 to 8000 ml
(Table 3).

Median (range) N (%)
(330-830) 64
(60-630)

(600-8000)

18(28.57%)
21(32.8%)
9 (42.8%)
8 (38 %)
1(4.8%)
3(14.4%)
7(10.93%)
18 (28.57%)
3 (4.68%)

CIT: Cold ischemic time; HV: hepatic vein; HAT: Hepatic artery thrombosis; PVT: Portal vein thrombosis

Most of the recipients experienced biliary
complications - 21 cases (32,8%), among them anastomotic
biliary stricture 8 (38%), bile leakage 9 (42,8%), and non-
anastomotic biliary stricture 1 (4,8%), cholangitis - 3
(14,4%). Bile leakage was treated conservatively in cases
3 (33,3%) and reoperation was performed in cases 5
cases (55,5%) to remove the biloma or reanastomosis.
Anastomotic biliary stricture needed reoperation with
Roux-en-Y hepaticojejunostomy. In recipients, when
high bilirubinemia persisted even after reanastomosis;
percutaneous transhepatic draining of the bile ducts was
performed.

Portal vein thrombosis occurred in 7 recipients,
hepatic artery thrombosis in 4 cases, all after LDLT.

100

50

Patient Survival %

Acute rejection was observed in 7 patients (10,9%)
after LTx, 1 case (9%) after DDLT and 6 cases (11,3%) after
LDLT. There was a significant association between donor
type (living/deceased) and rejection rate (p=0,004) (Table
3). All patients with acute rejection were treated with
steroid therapy. We did not observe any steroid-resistant
rejection.

The overall patient survival rates for 1, 3, 5 years
were 75%; 69,5%; 59,6% respectively for liver transplant
recipient from a living donor and 54,5%; 45,5%; and 39%
for a liver recipient from a deceased donor (Fig 2).

(=]

T
2

T
4 6

Years Posttransplant

- LDKT

—e— DDKT

Figure 2. Liver recipients overall survival rate

Discussion

National Research Oncology Center is one of the
few transplant centers in the largest country of central
Asia - Kazakhstan. In this study, we analyzed the outcome
of 64 liver transplantations performed in our center since
2010. Clinico-demographical characteristics of donors,
recipients, and outcomes were described in this paper.
Our data showed that the main cause of ESLD among our
patients was HBV that is similar to the systematic review,
where Kazakhstan showed the highest prevalence of HBV
in central Asia [9]. Among a total of 64 LT, 53 recipients

got the liver graft from living donors. Worldwide, LDLT has
developed significantly, with the highest distribution in
Asian countries [10]. The main disadvantage of the living
donation is the donor hepatectomy that canlead to various
complications [11]. We made a strict selection of so-called
ideal donors, the volume of remnant liver varied from 35%
to 40%, liver steatosis less than 10%, and the mean age was
32,5 years. In our study, living donors did not experience
any major complications.
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The liver transplant procedure itself is
technically complicated; partial liver transplantation is
a more challenging procedure. Numerous perioperative
complications occurred in our case series. Biliary and

Our data revealed that DDLT patients had fewer
episodes of AR (9% vs. 11,3%), which is not similar to other
transplant centers' data. We suggest that a higher rate of
AR in LDLT recipients might be due to a higher rate of HAT

after LDLT.

Despite the high rate of AR in LDLT patients, OS
was significantly higher in LDLT recipients than in DDLT
(p-value <0,05).

This study is limited due to small-size cohort and
its retrospective character. Longer observation period
and increasing the number of LTx, improving donor and
recipient selection is necessary for further work.

vascular complications are the major cause of morbidity
and mortality after liver transplantation. The most
common complication in our study comprised of biliary
complications. The incidence of biliary complications in
liver recipients varies from 10-15% in DDLT; 15-30% in
DDLT [12]. The rate of biliary complications in our study
was 32,8%. Most of the biliary stenosis were treated with
reoperation and hepaticojejunostomy or transhepatic
draining. Hepaticojejunostomy often led to chronic
cholangitis and biliary cirrhosis of the liver graft.

Conclusion

For developing countries, starting the liver
transplant program is a challenge due to many factors, such
as insufficient financial support and lack of opportunity to
train surgeons and other specialists, which is essential for
complicated procedure of liver transplantation and efficient
follow-up. Improving surgical technique, prevention of
biliary and vascular complications, overcoming the organ
shortage problems remains to be refined.

program is essential for healthcare system improvement.
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Tyninaeme
Bayvlp mpaxcnaaumayusicsl 6aybsip sxcemkinikcisdiei 6ap Haykacmaposl emdeydin en scakcel adici 6o1bin caHanadsl. Kazakcmanda

6ayblp mpaHcnaaHmMayusicbl 6ardapaamacsl OH JKicbla 6YpbiH KypblaraH. bya 3epmmeyde 6i3 Kasakcmanoarel 6ayblp mpaHCnAaGHMayusicsl
601bIHWA WAFbIH MPAHCNAAHIMO102Usl 0PMAbIFbIHBIH MadXCipubeciH maadadvlx,

Mamepuandap meH adicmep. 2010 swirdan 2020 sxewiara deliiHel keseHde Kalimbic 60AFaH HcaHe mipi doHopaapdaH 64 pem 6aybip
mpaHcnAaHMayusicol mypaJbl KAUHUKAAbIK depekmep 31eKmpOoHObIK HcaszbaaapiaH anaviHObl. Bapablk depekmep pempocnekmusmi mypde
masdaHdbl.

Hamuoicenep. Bapavirel 2010 xcvrndan 6acman 2020 sxcelara dellin 6i30iy opmansikma 64 6ayblp mpaHcnaaHmayusicsl, Kaiimoic
6osrandapdely 11-i scane mipi doHopaapdsly 53-i emkizindi. Peyunuenmmepdiy opmawa sxcacwst 44 sxcacmol; atiendin 53%-viH; epaepoin
47%-btH Kypaodsl. B eenamuminiy + D 2enamumiHiy unekyusicol 6ayblp aypyblHbl{, MepMUHA/I0bIK CAMbICbIHbIH eH Kén mapaaraH cebebl
60410vb1 (21 scardall; 32,8%). 1, 3, 5 scbin iwinde HaykacmapOblH sxcaansl emip cypy deHeelli mipi 0oHOpdaH anbliHFaH 6ayslp peyunueHmmepi
ywin muicinwe 75 %; 69,5 %; 59,6 % scaHe Kalimbic 604FaH JOHOPOAH ANbIHFAH 6ayblp peyunuenmi yuin 54,5 %; 45,5 %; scane 39% Kypadwl.

KopbimbiHdbl. Bi3diH KAUHUKAAbIK HOMUJCeAEPIMI3 GUAUAPAbLI HCIHE MAMbBIPAbl ACKbIHYAAPOLIH HCOFAPLL dHcuiniziH kepcemmi,
bys peyunueHmmepOiy emip cypyiHiy memeHdeyiHe akendi. Kazakcmanda mpaxcnaaHmammay 6ardapaamacbiHely icKe KOCbLAYbI
mypi KublHOblKmapra man 6040ul. Epme keseHde mpaHcnaanmayusaaposiy kenuwiiaiei Pecetl, Typkusi scane Oymycmik Kopesidarul
mpaHcnaaHmayus 6puzadanapbiHblH 6ACULIABIFbIMEH HEMeCe bIHMbIMaKMAacmulFbLMEH Jicy3eze acblpblaobl.

Bi3 xupypeusiavlk adicmep MeH mpaHcnaaHmayusodad KelliHei xammamanaapdel cemindipy mpaHcnaaHmayusdaH Ketinei
acKbIHy1apdbl a3atimybl MYMKIH 0en caHaliMbl3.

Tyiiin ce3dep: baybip mpaHcnAaHMayuscbl; COHFbI Cambvloarsl 6aybip aypybl; mipi doHopaap.
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Pe3wome

TpchnﬂaHmaqu;z neyeHu cvumaemcs Ay4uum dOCmynglM MemoodoM J1e4eHust nayueHmoes ¢ neueHouHoll Hedocmamo4yHocmulo. B
Kasaxcmane npozpamma mpaHcnjiaaHmayuu ne4eHu 6bl/1a co3daHa decsims siem HA3aod. B amom uccaedosaHuu Mol npoaHa./ausuposasiu onblm
Hebo/1bUW020 yeHmpa mpaHcn/aaHmosio2uu no nepeca@Ke neueHu 8 Kazaxcmate.
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Mamepuaast u memodsl. Kaunuveckue daHHbvle 0 64 nocs1e008amebHbIX MpAHCNAAHMAYUSX NeYEHU 0M YMePUUX U HCUBbIX 0OHOPO8
8 nepuod ¢ 2010 no 2020 200 6bl1u noAy4eHbl U3 31eKMPOHHbLIX 3anucell. Bce daHHble 6blau pempocneKmueHo NPoaHaAAU3UPOBAHbL

Peszynbmamul. Bcezo ¢ 2010 no 2020 e. 8 HaweMm YyeHmpe 6bl10 hposedeHo 64 mpaHcnaaHmayuu neveHu, 11 om ymepwux u 53 om
Jcueblx doHopos. CpedHull o3pacm peyunueHmos cocmasgua 44 200a; 53% sceHwurvol; 47% myxrcuuH. HHekyusi zenamuma B + cenamuma
D 6bina Haubos1ee yacmoli npu4uHoli mepMuHa bHoU cmaduu 3a6oseeanusi neveru (21 cayuati; 32,8%). 06was evirusaemocms 60/1bHbIX 8
meyeHue 1, 3, 5.1em cocmasunaa 75 %; 69,5 %; 59,6% coomeemcmeeHHO 04151 peyunueHmos neveHu om x#ueoz2o doHopa u 54,5 %; 45,5 %, u 39
% 015 peyunuenma nevyeHu om ymepuie2o 0OHopa.

Buigoodbl. Hawu kauHuveckue pe3ysbmamsl NOKA3au 8bICOKYI0O Yacmomy 6UAUAPHBIX U COCYOUCMbIX OCA0NXCHEHUL, ¥mo npuseno K
HU3KOIl 8blicU8aeMOCMU peyunueHmos. 3anyck npo2pammsl mpaHcnaaHmayuu 8 Kasaxcmane cmoakHy/Acs ¢ pasauvHbiMu mpyoHocmsmu. B
PaHHUll nepuod 6016WUHCME0 MPAHCNAAHMAY ULl 8bINOAHAN0CL 8 COMPydHUYecmae uau nod pyko8odcmeomM mpaHcnAaHMAayUoOHHbIX 6pu2ad
Poccuu, Typyuu u FOxcHoll Kopeu.

Mbul cuumaem, umo cogepwieHCMEo8aHUe XUpypau4eckux mexHuK U npomoko/108 npeod- u NOCm-mpaHcnaaHmMayuoHHo20 8edeHusl
MOJHem yMeHbWUMb 0C/A0HCHEHUS NOCe MPAHCNAAHMAYUU.

Katouesoie caosa: mpaHcniaHmayusi ne4eHu; mepmMuHa1bHas cmadus 3a601e8aHUs nevyeHu, jcueble 00H0pbl.
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