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Abstract

Transplantation is one of the important strategic directions of medicine in Kazakhstan, which has been intensively developing in recent
years. Noteworthy progress is observed in the implementation of advanced transplantation technologies aligned with global standards within
scientific institutions and regional clinics across the country. However, there are certain problems in this field associated with the shortage of
organs, transplantation for individuals in advanced disease stages, the growing need for re-transplantation, and adverse effects associated with
immunosuppressive therapy. In this review, we aim to summarize the current situation of solid organ transplantation in Kazakhstan and the
challenges hindering transplantation in the country.

A literature search encompassing the Cochrane Library, Medline, and EMBASE, spanning until December 2023, was conducted. Search
was done manually and using the following keywords: transplantation in Kazakhstan, liver transplantation, kidney transplantation, heart
transplantation, coordination centers, and immunosuppression.

For the effective work of the transplant coordination service and the provision of donors to the population, an integrated approach
is needed, including organization of educational campaigns to disseminate information among the population, expanding the network of
transplant coordination centers, creating a donation model based on the presumption of consent, and eliminating the free disposal of human
organs.
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Infroduction

Over the past five decades, transplantation
has undergone global success as a medical procedure.
Advancements in surgical techniques, the progress of
immunosuppressive medications, and the refinement
of methods for handling biological materials have
collectively contributed to the development of the
transplantation of vital organs offering viable solutions
for individuals with severe chronic diseases [1-2].

Transplantation stands as a crucial and actively
advancing field of medicine in Kazakhstan, with notable
progress in recent years. Advanced transplantation
technologies conforming to global standards are
effectively implemented in research hospitals and
regional clinics across the country. Nonetheless,
challenges persist in this sector, including the shortage
of donor organs, transplantation for patients in
advanced disease stages — the rapid progression of
the disease to advanced stages while the recipient is
waiting for a suitable donor ?, an increasing demand for
re-transplantation, and concerns related to the toxicity
and side effects of immunosuppressive therapy.

In Kazakhstan's history, a milestone in
transplantology was marked in 1979 when the Institute
of Experimental and Clinical Surgery successfully

conducted the first kidney transplant operation from a
deceased donor.

Historically the milestone in Kazakhstani
transplantology was marked in 1979, with the first
deceased donor kidney being successfully transplanted
at the Institute of Experimental and Clinical Surgery
in Almaty.

Taking the Spanish model of organ donation
and transplantation as a key reference, Kazakhstan
has established a national organ donation system,
structured around transplant coordination centers
employing a three-tier management model. The entire
procedure of organ transplantation in Kazakhstan is
covered by the state budget, i.e. guaranteed volume of
free medical care, and hence is free for the patients [3].

Solid organ transplantation has proven itself
to be the optimal therapeutic choice for individuals
facing terminal diseases, offering a life-saving or life-
prolonging solutions [4].

The current quantity of solid organ
transplantations performed in Kazakhstan and
comparison with Global and Europe indicators is
shown in Table 1.

Table 1 - Quantity of solid organ transplantations in Kazakhstan in comparison with global indicators for 2022

Data presented in absgég;elzenénr:lz%r and rate per million Kazakhstan D Global
Actual deceased donors (DD) 4(0.21) 11,657 (16.85) 40,977 (6.87)
Actual DD after circulatory death (DCD) ) 2,483(3.59) 9,282 (1.56)
Total kidney transplantations 176 (9.17) 25,361 (36.66) 102,122 (17.12)
Deceased kidney transplantations 7(0.36) 17,302 (25.01) 62,505 (10.48)
Living kidney transplantations 169 (8.8) 8,059 (11.65) 39,617 (6.64)
Total liver transplantations 43 (2.24) 9,840 (14.22) 37,436 (6.28)
Deceased liver transplantations 2(0.1) 8,055 (11.64) 28,343 (4.75)
Living liver transplantations 41 (2.14) 1,773 (2.56) 9,060 (1.52)
Heart transplantations 4(0.21) 2,444 (3.53) 8,988 (1.51)
Lung transplantations 3(0.16) 2,073 (3) 6,784 (1.14)
Pancreas transplantations Q) 611 (0.88) 2,026 (0.34)
Small intestine transplantations Q) 40 (0.06) 170 (0.03)
Total organ transplantations 226 (11.77) 40,369 (58.35) 157,526 (26.41)
Population in Kazakhstan: 19.20 million inhabitants.
Source: GLOBAL OBSERVATORY ON DONATION AND TRANSPLANTATION
https://www.transplant-observatory.org/summary/

This table demonstrates that kidney In this review, we aim to summarize the current

transplantations are done more often compared to other
solid organs worldwide and in Kazakhstan. Pancreas
transplantation and small intestine transplantation
are not performed in Kazakhstan yet.

Methodology
A literature search was conducted on PubMed,
ResearchGate, Cyberleninka, eLibrary, Medline,

and EMBASE until December 2023. All searches
for literature reviews were performed manually
and using the following keywords: transplantation
in Kazakhstan, liver transplantation, kidney
transplantation, heart transplantation, coordination

situation of solid organ transplantation in Kazakhstan
and the challenges that hinder further development of
the program in the country.

centers, and immunosuppression. The review included
primary studies (descriptive and analytical studies),
secondary studies (systematic reviews and meta-
analyses), methodological manuals, clinical manuals,
as well as full-text publications in Russian and English
over the past 10 years.
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Ethics approval. This study was conducted in
strict accordance with the principles outlined in the
Helsinki Declaration. Prior to the commencement,

Liver transplantation in Kazakhstan

Liver transplantation is recognized as a proven
and definitive treatment for various causes that result
in end-stage liver disease (ESLD), including cirrhosis,
nonalcoholic steatohepatitis, hepatocellular carcinoma,
and metabolic diseases. For the first time, orthotopic
liver transplantation (OTP) was performed by an
American surgeon T. Starzl in 1963. Nevertheless,
owing to the intricate nature of liver transplantation
surgery, the initial procedure and several subsequent
transplantations faced serious complications, leading
to patient deaths either during or shortly after the
surgery [5].

The first heterotopic liver transplant in
Kazakhstan was performed in 1996. A living-donor
liver transplantation is an independent direction in
transplantation. For the first time in Kazakhstan
such surgery was performed in 2011 at the National
Research Center of Surgery with the participation
of surgeons from Belarus. 2013 marked the first in
Kazakhstan orthotopic liver transplantation from a
deceased donor [6].

Vast majority of people in Kazakhstan who are
in the waiting list for liver transplantation have liver
cirrhosis, with viral and autoimmune causes being
prevalent. In cases of viral hepatitis, transplant doctors
usually rely on living-donor liver transplantation,
whereas deceased donor livers are typically involved
in situation when liver transplant is required due
to various autoimmune liver diseases. The choice of
living donors for viral end-stage liver diseases may
be influenced by the potential application of antiviral
therapy at various disease stages, in contrast to
the lack of control over autoimmune liver diseases,

Kidney transplantation in Kazakhstan

Kidney transplantation stands as the most
optimal treatment choice for individuals dealing with
end-stage renal disease (ESRD). Among various renal
replacement methods, kidney transplantation (KTx)
emerges as the most effective therapeutic choice.
KTx not only significantly improves patient survival
but also surpasses other renal replacement therapies
in enhancing overall quality of life. The first kidney
transplantation in Kazakhstan was done in 1979,
and it took over two decades to develop a thoroughly
organized transplantation program. The prevalence
of ESRD is rapidly rising in Asia, where the affected
patient population tends to be notably young (40-50
years old), in contrast to Western countries [10].

Inotherstudies, the most prevalent complications
observed among kidney recipients included infections,
rejection, and surgical issues. It has been established
that instances of acute rejection elevate the likelihood
of graft loss in kidney recipients.

Desensitization protocols are not widely used in
Kazakhstan. Recipients were prescribed a heightened
immunosuppression regimen before KTx, and in all
cases, the cross-match test yielded negative results
[11].

Since 2010, the number of kidney transplantation
cases in Kazakhstan is continuously increasing: over
200 cases are being performed annually. Kidney

approval from the University Medical Center local
ethics committee was obtained.

necessitating urgent procedures with deceased donors.
Recipients of livers from living donors need a longer
recovery period due to the requirement to attain the
initial liver volume [7].

Due to the ethical and legislative aspects,
transplants from deceased donors are performed much
less frequently. In Kazakhstan, these surgeries are
civered by state budget (so-called guaranteed volume
of free medical care), as well as in the postoperative
period, all patients are provided with the necessary
immunosuppressive therapy.

For immunosuppressive therapy next medicines
are prescribed: basiliximab (20 mg), prednisolone (500~
1000 mg), tacrolimus (1.0 mg/day), mycophenolate
(1000 mg/day) within the guaranteed volume of free
medical care [8].

Kazakhstan, has recently committed to health
system transformation, which will include enactment
of presumed consent legislation in 2020 (Code of
the Republic of Kazakhstan “On the health of the
people and the healthcare system). However, practice
shows that specialists are faced with the almost
insurmountable problem of refusal of relatives of the
deceased to give consent to organ transplantation. The
reasons for refusal are the following factors: moral,
religious barriers, lack of awareness of the population
about the possibilities of reducing mortality and
improving the quality of life of people in need of organ
and tissue transplants, misinterpretation of the norms
of the current legislation on transplantology, fear of the
risk of commercialization and criminalization [9].

transplantation from living donor who is usually a
family member is the most common in Kazakhstan. A
very few cadaveric transplantations are performed in
Kazakhstan; the high prevalence of living donor kidney
transplantation is common for Asian countries, 83-90 %
of kidneys come from living donors [12].

As per the findings of the Global Burden of
Disease study, Kazakhstan reported 1.78 million
individuals with chronic kidney disease in 2017,
resulting in 1485 deaths -approximately 1% of the total
mortality reported that year. Presently, there are 2963
individuals on the kidney waiting list in Kazakhstan.

Like many  Asian countries, kidney
transplantation (KTx) from living donorsis predominant
in Kazakhstan. The shortage of organs persists due to
the negative attitudes towards organ donation [13].

Kidney transplantation proves to be a financially
advantageous choice for individuals with chronic
kidney disease (CKD). In Kazakhstan, the expense
for hemodialysis per patient amounted to 10,000 USD
annually, whereas the cost of kidney transplantation
was 7.500 USD in 2019 [14].
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Heart transplantation in Kazakhstan

Christiaan Barnard conducted the first human-
to-human heart transplantation in Cape Town on
December 3, 1967. Heart transplantation stands as
the preferred treatment for individuals facing end-
stage heart disease and heart failure. Nevertheless,
mortality rates in heart transplantation are notably
high, primarily due to the donor organ failure [15].

The shortage of donor hearts confines this
treatment to a small proportion of potential recipients.
Allocating the limited donor hearts necessitates
consideration from two distinct viewpoints. First, the
assessment involves weighing the risks and benefits for
the individual patient. Second, the evaluation extends
to the patient's ability to derive benefits compared to
the broader group of potential recipients [16].

In 2011, Kazakhstan initiated its national heart
failure program, and in 2012, the heart transplantation
program was launched. Additionally, Left Ventricular
Assist Devices (LVAD) program was established in 2011
to offer mechanical circulatory support to individuals

Discussion

The issue of organ transplantation is present
not only in Kazakhstan but worldwide, as a severe
shortage of donor organs contributes to high mortality
rates among patients requiring organ and tissue
transplantation. To address the organ shortage,
various measures are widely employed, including
organ transplantation from deceased and living donors,
multi-organ retrieval, and the development of new
methods for organ preservation and transportation.
Xenotransplantation might be a promising alternative
approach to bridge the gap between the supply
and demand of organs, tissues, and cells; however,
immunological barriers are limiting factors in clinical
xenotransplantation. Thanks to advances in gene-
editing tools and immunosuppressive therapy as well
as the prolonged xenograft survival time in pig-to-non-
human primate models, clinical xenotransplantation
has become more viable [18].

Currently, there is an upsurge in the number
and quality of transplants, and progress is evident
globally. Spain, Belgium, Austria, and Portugal have
achieved significant success in this field, particularly in
increasing the number of donations and enhancing the
training of transplantation specialists and coordinators.

The primary obstacle hindering the progress
of transplantation worldwide is the shortage of donor
organs. The economic viability of transplantation as a
treatment method, demonstrated through the reduction
of direct and indirect treatment costs for patients
and the enhancement of the quality of life among the
working population, has been established.

The disparity between demand and supply is
particularly evident among low-income and middle-
income countries globally, with significant variations in
access to suitable transplantation and variations in the
levels of safety, quality, and efficacy in the donation and
transplantation of human cells, tissues, and organs.

Since the first heart transplant in Kazakhstan
in 2012, 12 years have passed. During this time,
the solid organ transplantation in Kazakhstan has
achieved notable success. Liver, kidney, heart, lung
transplantation are now routinely performed in the
country.

62

facing end-stage heart failure. This was done at
the National Research Center for Cardiac Surgery
(NRCCS) in Astana, Kazakhstan. The existence of the
Ventricular Assist Devices (VAD) program is currently
facilitating the growth of heart transplantation in
Kazakhstan.

Given the traditional methods of preserving
donor organs, prolonged cold ischemic time stands out
as a critical risk factor for primary allograft dysfunction,
morbidity, and mortality in heart recipients. To tackle
this challenge, two ex vivo preservation methods
are employed: cold storage and a system for ex vivo
heart perfusion. Considering the long distances from
various regions to NRCCS in Astana (exceeding 1000
km), preserving donor organs during transportation
becomes a challenge [17].

With an increasing number of patients now
being in need for transplantation, a significant
imbalance between supply and demand exists.

The number of transplanted patients is
increasing in the country, with an average of 200
patients undergoing organ transplantation per year.
The quality of surgeries and postoperative care is
aiming towards the international standards. The one-
year survival rate for kidney recipients is 95-97%, for
liver recipients it is 85%, and for heart recipients, it is
86% [19].

The Republican Center for Transplant
Coordination and High-tech Medical Services (referred
to as the Coordination Center) was established in
2018, modeled in accordance with the Spanish system.
According to the data from the Coordination Center,
as of 2023, there are 3,916 patients on the waiting
list in need of organ transplantation, including 110
children. Among those, the vast majority of the patients
require a kidney transplant, which is 3,565 people
(91.2%), followed by 185 patients (4.5%) in need of a
liver transplant, 146 (3.7%) - heart transplant, 15
(0.4%) — lung transplant, and 5 (0.1%) are in need of
pulmonary-cardiac complex . Currently, there are 8
transplant centers in the country, staffed by highly
qualified specialists and equipped according to current
standards.

From 2012 to October 2023, 2573 transplant
surgeries were conducted, with 424 (17.9%) from
deceased donors. Due to a low number of donors
and a significant number of refusals for deceased
organ donation, the number of organ transplants in
Kazakhstan from living donors is much higher than
those from deceased donors, accounting for 82.1% and
17.9%, respectively. On the contrary, in countries such
as the USA, Spain, Croatia, and Iran, at least 85% of
transplantations are from deceased donors.

In Kazakhstan, there are 40 donor organizations
with specialized departments (intensive care, stroke
center, polytrauma) providing medical services to
prepare cadavers for multi-organ transplantation (organ
parts) and/or tissue (tissue parts) transplantation.

The organ transplant system in Kazakhstan
faces several significant challenges:

-Shortage of donor organs, particularly from
deceased donors;
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between  hospitals
and transplant

-Substantial distances
donating deceased-donor organs
centers;

-Lack of availability of HLA-testing laboratories;
-Shortage of skilled transplant teams;

-Absence of alternative immunosuppressive
medications like sirolimus, everolimus, and others that
are not registered in Kazakhstan;

-Limited access to appropriate postoperative
patient care due to a scarcity of experienced
nephrologists in the regions of Kazakhstan [20];

-For effective functioning of the transplant
coordination service and timely provision of donor

Conclusions

For the effective work of the transplant
coordination service and the provision of donors to the
population, an integrated approach is needed, including
organization of educational campaigns to disseminate
information among the population, expanding the
network of transplant coordination centers, creating a
donation model based on the presumption of consent,
and eliminating the free disposal of human organs.
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Tyninaime

AF3anapdel mpaHcnAaHMAayusAay - COMFbl KHCblA0apsl KApkblHObl dambin kKeae jcamkaH KasakcmaH meduyuHacuiHbly MaHbI30bL
cmpameausblk 6arbimmapblHbly 6Ipl. Bykin esndezi FolablMu Mekemenep MeH alimMakmblk KAUHUKa1apda anemoik cmaHdapmmapra calikec
KeslemiH 03blK MPAHCNAAHMAYUsl MexHo102UsNapblH eHzidyde alimapavikmaill npozpecc 6alikaayoda. Anatida, 6ya canada opaaHoapobiy
Jcemicneywinieimet, aypyouiy damulFaH keseHdepiHdezi adamdapra mpaHcnaaHmayusaay kaxcemminizimeH, kaiima mpancnaaHmayusiaay
Kasxcemmini2iHiy apmybiMeH JaHe UMMYHocynpeccusmi mepanusiMeH 6alilaHbiCmbl XHcaHama acepaepmeH 6aliiaHbicmbl 6esa2ini 6ip
Macesenep myviHOayda.

Byn wonayda 6i3 KazakcmaHdarbl napeHXuMablk 0p2aHoapdbl MpaHCnAAGHMayusiaayodbly arblMOArbl JHCAFOaliblH - JicaHe
endeal mpaxHcnaaHmayusira kKedepel keamipemin npob6saemanapobl KopblmblHObLAA0bIK. 2023 #cbladbll dceamokcanbiHa Oeliin Koxpam
kimanxaxacwtnda, Medline sicane EMBASE-0e ade6uemmepdi i3dey sicypzizindi. 13dey koameH scaHe Keseci myiiiHOi co3dep 6olibiHwa xcy3eze
acelpbladel: Kazakcmandarsl mpaHcnaanmayusl, 6ayslp mpaHcnAaHmayuscel, 6ylipek mpaHcnaaHmayusicsl, Hypek mpaHcnaaHmayusicsl,
yiliecmipy opmansikmapul, UMMYHOCYNPeCcusl.

Tpancnaaummaydsl yiiniecmipy sicaHe Xa/ablkmbl OOHOPAAPMEH KAMMAMACLI3 emy Kbl3MemiHiH muimOi HYMbICbl YWIH XAAbLK
apacslHoa aknapam mapamy 60UbIHWa aFrapmywblLablK HQYKaHdapdbl YiiblMdacmblpydsl, mpaHcnaaHmmaydbl yiliecmipy opmaablKmapblHblH
Jcenicin keHelimyoi, kesicim npesymnyusicel Hez2i3iHOe JOHOPAbIK MOJeniH Kypydbl jcaHe adam op2aHOapblHblY epKiH 6ULIK emyiH i 0l00bl
KammumblH KeweHOi macia Kajcem.

Tyilin ce3dep: Gayblp MpAHCNAAHMAYUSCHL, JHCYPeK MPAHCNAAHMAYUSCbL, OylUpeKk MpaHcnAaHmMayusicbl, op2aH OOHOPAbIFbL,
Kazakcman.
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Pesome

TpaHcnaaHmayust 0p2aHo8 — 00HO U3 BAXNCHLIX cMpamez2uyeckux HanpasaeHuli meduyuHsl KazaxcmaHa, komopoe UHMEHCUBHO
paseusaemcsi 8 nhocsaedHue 200bl. 3amemHblll npozpecc HabAwdaemcsi 80 8HeOpeHUU hepedosblX MPAHCNAAHMAYUOHHLIX MexXHO/102ull,
coomeemcmeaylowux Mupo8blM cmaHoapmam, 8 HAY4YHbIX YUPescoeHusIX U pe2uoHAaNbHLIX KAUHUKax no ecelil cmpaHe. OdHako 8 amou
obsaacmu cyuecmayiom onpedesieHHble NpobeMbl, C8513aHHble C HeX8AmMKOU 0p2aH08, He06X00UMOCMbI0 MpaHcnaaHmayuu 045 AUy Ha
no3dHux cmadusix 3a601e8anus, pacmyujeti nompe6HOCMbH 8 NOBMOPHOU MpaHCNAAHMAYUU U NO6OYHbIMU 3P Pekmamu, c8sA3aHHbIMU C
UMMyHocynpeccusHoll mepanuell.

B amom 0630pe Mbl cmpemumcsi 0606Wumb MeKywyr cumyayur ¢ mpaHcniaaHmayueti napeHxumMamo3Hsix opeaHos 8 Kazaxcmaue
u npobsemvl, npensmcmeylowue mpamcnaaHmayuu 8 cmpate. Bbovii1 nposeden nouck saumepamyput 8 KokpaHosckoll 6ubauomexe,
Medline u EMBASE do dekabpsi 2023 200a. Ilouck ocywecmeasiics 8pyYHYI0 U NO KAI0Ye8bIM CA08aM: mpaHcnaaHmayus 6 Kasaxcmate,
mpaHcnaaHmMayusl ne4eHu, MpaHcnaaHmayusi NOYKU, mpaHcnaaHmayus cepoya, KoOpoUHaAYUOHHbIE YeHMPbl, UMMYHOCYNPeccusl.

Aas agpdexkmusHoli pabomvl cayxcobl KoopduHaAyuu mpaHcnaaHmayuu u obecneyeHust HaceseHuss O0OHOPAMU Heo6X00uM
KOMN/IEKCHbLU N00X00, 8KAOYAWUL 0p2aHU3AYUI0 NPOCBEMUMEALCKUX KAMNAHUL N0 pacnpocmpaHeHuto uH@opmayuu cpedu HaceseHus,
pacwupeHue cemu KOOPOUHAYUOHHbIX YeHMpo8 MpaHcnAaHmayuu, co3daHue modeau OOHOPCMBA HA OCHO8e NPe3yMNYurl co2aAacus u
ycmpaHeHue c60600H020 pacnopsIdHCeHUs 4e/108e4eCKUMU OP2aHAMU.

Katwouegwvle csn08a: mpaHcnaaHmayus neveHu, mMpaHchaaHmayusi cepoya, MpaHcnaaHmayusi novku, O0OHOPCMBO OpP2aHO8,
Kazaxcmat.
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