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Objective: to monitor the current trends and developments in organ donation and transplantation in the Russian
Federation based on data from the year 2022. Materials and methods. Heads of organ transplant centers were
surveyed through questionnaires. Data control was done using the information accounting system of the Russian
Ministry of Health. We performed a comparative analysis of data obtained over years from various federal subjects
of the Russian Federation and transplant centers. Results. Based on data retrieved from the National Registry in
2022, 46 kidney, 31 liver and 16 heart transplant programs were existing in the Russian Federation as of the year
2022. Organ donation activity in 2022 was 5.2 per million population (p.m.p.), with a 73.7% multi-organ procure-
ment rate and an average of 2.8 organs procured from one effective donor. In 2022, 2,555 organ transplants were
performed in the Russian Federation, which included 1,562 kidney, 659 liver and 310 heart transplants. Same year,
the number of transplant surgeries performed in the Russian Federation increased by 10.0% compared to 2021. In
Moscow, organ donation activity was 26.3 p.m.p. The city of Moscow and the Moscow Oblast alone had a total
of 12 transplant centers, accounting for 52.6% of all kidney transplants and 64.8% of all extrarenal transplants
in the country. The number of organ recipients in the Russian Federation exceeds 150 p.m.p. Conclusion. The
geographic distribution of transplant centers in the Russian Federation continues to expand. Five new centers
were opened in 2022. Over the past year, the number of effective donors and organ transplants increased in the
country. The resource potential of medical institutions has not been exhausted and this is set to further increase the
number of organ transplants performed. Moscow is the powerhouse of Russian transplantology. However, other
regional leaders have since appeared in the Russian Federation, such as in Kemerovo, Kazan, Rostov-on-Don,
Tyumen, Irkutsk, and Volzhsky. In the Russian Federation, priority is being given to pediatric transplant care. It
is expedient to implement a complex of measures aimed at identifying potential recipients.

Keywords: organ donation, kidney transplantation, liver transplantation, heart transplantation,
lung transplantation, transplant center, waiting list, registry, Shumakov National Medical Research Center
of Transplantology and Artificial Organs.

INTRODUCTION — Registries of the International Society for Heart and
Lung Transplantation (ISHLT Registries).
Since 2016, the National Registry has served as a tool
for ensuring quality control and data collection integrity
in the information system used for registering donated

Current trends and developments in organ donati-
on and transplantation in Russia are monitored via the
National Registry under the auspices of a specialized

tr'ansplgn'tology commission jointly .created by the Ru§— human organs and tissues, donors and recipients. The
sian Ministry of Health and the Russian Transplant Soci- .

) ) i system operates under executive order No. 355n of the
ety. Previous reports have been published in 2009-2022 Russian Ministry of Health, dated June 8, 2016
[1-13]. ’ ’ :

' o . . Annual reports of the register are not only statistical
Information contained in the Registry is provided to

data for the reporting period, but also their systema-

the following international registries: tic analysis with an assessment of the current state of
— International Registry of Organ Donation and Trans-  transplantation care in the Russian Federation, trends
plantation (IRODaT); and prospects for further development of this branch of
— Registry of the European Renal Association — Euro-  healthcare.
pean Dialysis and Transplant Association (ERA- Since 2019, the register is used to monitor the imple-
EDTA Registry); mentation of the departmental target program “Organ

Corresponding author: Sergey Khomyakov. Address: 1, Shchukinskaya str., Moscow, 123182, Russian Federation.
Phone: (903) 150-89-55. E-mail: profkom_transpl@mail.ru



REGISTER OF THE RUSSIAN TRANSPLANT SOCIETY

Donation and Transplantation in the Russian Federati-
on”, approved by the order of the Ministry of Health of
Russia from June 4, 2019 No. 365 (from 2022 — a set of
process measures).

Data for the Registry is collected via questionnaires
administered to appropriate officials at all transplant cen-
ters in the Russian Federation. There is a comparative
analysis of all data gathered over years from Russian
regions, transplant centers and from international re-
gistries.

The working group would like to thank all regular
and new participants in the Registry who have provided
data, as well as the Russian Ministry of Health, and the
Central Research Institute for Healthcare Organization
and Informatization.

TRANSPLANT CENTERS

There are transplant centers in 37 federal subjects of
the Russian Federation (see Fig. 1).

In 2022, kidney transplantation (KiT) was performed
in 46 centers, liver transplantation (LiT) in 31, heart
transplantation (HT) in 16, pancreas transplantation
(PnT) in 3, lung transplantation (LnT) in 4.

In 2022, various transplant interventions were perfor-
med in 57 medical institutions. Of these, 18 were federal
institutions, including 11 institutions of the Russian Mi-
nistry of Health, 2 institutions of the Russian Ministry
of Science and Higher Education, 4 institutions of the
Federal Biomedical Agency, 1 institution of the Russi-
an Ministry of Defense, and 39 are institutions run by
federal subjects of the Russian Federation.

In the new territories of the Russian Federation, in
2022 there was one transplant center in the Donetsk
People’s Republic at the Donetsk Clinical Territorial
Medical Association of the DPR Ministry of Health
of the DNR (Donetsk). Over the past year, there were
4 living-donor kidney transplants.

In 2022, 2,555 organ transplants were performed in
Russia — 258 were pediatric transplants (see Tables 1
and 2). The number of organ transplants in the Russi-
an Federation increased by 10.2% (+237) compared to
2021.

In 2022, 159 (in February) to 264 (in April) organ
transplants were performed monthly, about 210 on ave-
rage (see Fig. 2).

In the past year, 92 to 163 KiT, 42 to 72 LiT and
21 to 32 HT per month were performed in the Russian
Federation.

Table 1

Organ donation and transplantation
in the Russian Federation in 2022

Indicator |
Organ donation

Number (units)

Total number of organ donors 1,149
Deceased donors 763
Living (related) donors 386
Organ transplantation

Total number of organs transplanted 2,555
share of pediatric transplants 258
Kidney 1,562
from deceased donors 1,334
from living-related donors 228
share of pediatric transplants 118
Liver 659
from deceased donor 501
from living-related donors 158
share of pediatric transplants 129
Heart 308
share of pediatric transplants 10
Heart-lung 2
share of pediatric transplants 1
Lungs 14
Pancreas 10

Organ transplantation

No organ transplantation

Fig. 1. Geographic distribution of organ transplant centers in Russia in 2022
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Based on data obtained from the Federal Registry for
High-Tech Medical Care, 2,186 (85.5%) organ trans-
plant surgeries were performed in 2022, using funds
from the compulsory medical insurance system that
were allocated for provision of high-tech medical care
for organ transplantation; there were 2,052 (88.5%) of
such surgeries in 2021; see Fig. 3. Another 369 (14.5%)
organ transplants were performed using funds from the
federal subjects of the Russian Federation and from the
federal budget.

December

June

Fig. 2. Organ transplantation by month in 2022

Since 2010, when funding was included in the Re-
gistry as an indicator, the number of organ transplants
performed using the funds allocated for provision of
high-tech medical care for organ transplant has increased
2.7-fold. Meanwhile, the proportion of organ transplants
performed using these funds has increased by 27.5%.

The financial costs per unit of high-tech medical care
for transplantation in 2022 were approved by the Govern-
ment of the Russian Federation on December 28, 2021
via Resolution No. 2505.

Table 2
Transplant activity in the Russian Federation in 2022
~ e %)
s | £ 28|25/ E| 5125 | B8l 5|2
No | Transplant center, region, federal district ° z ;E,g > = el RGN e = g g § 4& £
T E |88 25|20 R 5= 5|3
g v, =52 = | E
1 2 3 4 5 6 7 8 9 | 10 | 11 |12] 13 | 14
Shumakov National Medical Research Center
1.1 | of Transplantology and Artificial Organs, 654 | 266 | 171 | 95 [159| 63 | 96 |212| 5 |10 2 | O
Moscow, Central Federal District
Volzhsky Branch of Shumakov National
Medical Research Center of Transplantology
12 and Artificial Organs, Volzhsky, Southern 45 1361 20 1 161 7 7 0 2 01010710
Federal District
Lopatkin Research Institute of Urology
and Interventional Radiology, a branch
2 | of the National Medical Research Center 50 | 50 | 43 7 0 0 0 0 010 0 (0
for Radiology, Mescow, Central Federal
District
Russian Children’s Clinical Hospital, Moscow,
3 Central Federal District 3213225 7 0 0 0 0 0101070
Petrovsky National Research Centre
4 of Surgery, Moscow, Central Federal District 38 125 6 191131011310 010070
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Continuation table 2

2

10

11

12

13

14

Burnazyan Federal Medical and Biophysical
Center, Moscow, Central Federal District

48

13

11

35

11

24

0

0

0

0

Bakulev Scientific Center of Cardiovascular
Surgery, Moscow, Central Federal District

National Medical Research Center
for Children’s Health, Moscow, Central
Federal District

18

18

Botkin Hospital, Moscow, Central Federal
District

149

108

107

41

41

Sklifosovsky Research Institute of Emergency
Care, Moscow, Central Federal District

369

251

250

107

105

10

Moscow Clinical Scientific Center, Moscow,
Central Federal District

24

24

24

11

Vladimirsky Moscow Regional Research
and Clinical Institute, Moscow Oblast,
Central Federal District

62

39

38

23

23

12

Federal Clinical Center for High Medical
Technologies, Federal Biomedical Agency
(119), Moscow Oblast, Central Federal
District

20

20

16

13

St. Joasaphus Belgorod Regional Clinical
Hospital, Belgorod, Central Federal District

13

14

Voronezh Regional Clinical Hospital No. 1,
Voronezh, Central Federal District

15

Tula Regional Clinical Hospital, Tula, Central
Federal District

16

Ryazan Regional Clinical Hospital, Ryazan,
Central Federal District

12

11

10

17

Stavropol Regional Clinical Hospital,
Stavropol, North Caucasian Federal District

18

Ochapovsky Regional Clinical Hospital No. 1,
Krasnodar, Southern Federal District

48

31

29

19

Volzhsky Regional Center of Urology,
Volzhsky, Southern Federal District

20

Rostov Regional Clinical Hospital,
Rostov-on-Don, Southern Federal District

56

34

34

16

16

21

Russian Research Center of Radiology
and Surgical Technologies, St. Petersburg,
Northwestern Federal District

16

16

16

22

Almazov National Medical Research Centre,
St. Petersburg, Northwestern Federal
District

28

28

23

Pavlov University, St. Petersburg,
Northwestern Federal District

45

35

32

10

10

24

St. Petersburg Research Institute of Emergency
Medicine, St. Petersburg, Northwestern
Federal District

24

24

24

25

Mariinskaya Hospital, St. Petersburg,
Northwestern Federal District

16

16

14

26

St. Luke's Clinical Hospital, St. Petersburg,
Northwestern Federal District

27

Kirov Military Medical Academy,
St. Petersburg, Northwestern Federal
District

18

18

17

28

Leningrad Regional Clinical Hospital,
St. Petersburg, Northwestern Federal
District

33

33

33

29

Volosevich First City Clinical Hospital,
Arkhangelsk, Northwestern Federal District

11
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End of table 2

1 2 3 4 5 6 7 8 9 |10 | 11 [12] 13 |14
Meshalkin National Medical Research Center,
30 Novosibirsk, Siberian Federal District 10 0 0 0 1 ! 0 ? 0 1010 )0
3 State Novosibirsk Regional Clinical Hospital,
Novosibirsk, Siberian Federal District
Research Institute for Complex Issues
32 |of Cardiovascular Discases, Kemerovo, 11 0 0 0 0 0 0 11 0|0 0 (0O
Siberian Federal District
33 Belyaev Kemerovo Regional Clinical Hospital,
Kemerovo, Siberian Federal District
Regional Clinical Hospital for Emergency
34 | Medical Care, Kemerovo, Siberian Federal 7 0 0 0 7 7 0 0 0|0 0 (0O
District
Irkutsk Regional Clinical Hospital, Irkutsk,
Siberian Federal District
Altai Regional Clinical Hospital, Barnaul,
Siberian Federal District
Federal Center for Cardiovascular Surgery, 20 | 18
Krasnoyarsk, Siberian Federal District
Krasnoyarsk Regional Clinical Hospital,
Krasnoyarsk, Siberian Federal District
Sverdlovsk Regional Clinical Hospital No. 1,

39 Yekaterinburég, Ural Federal DisI;rict 30120 1 19 !
Chelyabinsk Regional Clinical Hospital, 2
Chelyabinsk, Ural Federal District

41 Regional Clinical Hospital No. 1, Tyumen, 33 | 30 | 29 1 1 1 0 2 0o lol olo

78 | 35 | 27 | 8 |43 (24 |19| O 0|0 0 (0O

75 | 75| 72 | 3 0 0 0 0 0 |0 0 (O

35 35 | 18 | 18 | 0 |16 | 16 | O 1 0|0 0|0

36 21 |19 | 19| O 2 2 0 0 0|0 00O

37 15| 3 2 2 0 0 0|0 0 (0O

38 31 | 18 | 18 | O 9 9 0 4 00| 0 |O

40 15 | 14 1 4 4 0 3 00| 0 |O

Ural Federal District
District Clinical Hospital, Khanty-Mansiysk,

42 Ural Federal District 8 5 4 1 2 2 0 1 01010 0
Samara State Medical University, Samara,

43 Volga Federal District 43 | 41 ] 39 2 & 2 0 0 01010 0
Saratov State Medical University, Saratov,

a4 Volga Federal District 7 7 0 7 0 0 0 0 0 joj o070

45 Regional C‘hm‘cal Hospital, Saratov, Volga 4 4 4 0 0 0 0 0 0o lol olo
Federal District

46 Volga Regional Medical Center, Nizhny s | 14| 11 3 9 7 ) 0 1 1ol olo

Novgorod, Volga Federal District

Republican Clinical Hospital, Kazan, Volga
Federal District

Interregional Clinical Diagnostic Center,
Kazan, Volga Federal District

Republican Clinical Hospital, Ufa, Volga

47 138183 | 8 | 3 | 55|55 0 0 00| 0 |O

48

49 Federal District 49 139 39| 0 |10| 10| O 0 0 (0| O0]O

50 Repubhcat} Ce&rdmlogy Clinic, Ufa, Volga 5 0 0 0 0 0 0 5 o lol olo
Federal District

5 Perm Reglf)na! Clinical Hospital, Perm, Volga 3 3 2 1 0 0 0 0 0o lol olo
Federal District
Municipal Clinical Hospital for Emergency

52 | Medical Care No. 1, Orenburg, Volga 16 | 16 | 11 5 0 0 0 0 0|0 0|0
Federal District

Republican Hospital No. 1 — National Center
53 | of Medicine, Yakutsk, Far Eastern Federal 2 2 2 0 0 0 0 0 0 (0| 0O
District
Semashko Republican Clinical Hospital, 3 3
Ulan-Ude, Far Eastern Federal District

Primorsky Regional Clinical Hospital No. 1,

54

33 Vladivostok, Far Eastern Federal District 15 12 12 0 3 3 0 0 0 10j 0 0
Regional Clinical Hospital No. 1,
36 Khabarovsk, Far Eastern Federal District 2 2 0 2 0 0 0 0 01010 0

Total 2551 |1558|1334| 224 | 659 | 501 | 158 |308| 10 [14] 2 | 0

12
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ORGAN DONATION

In 2022, donor programs were implemented in 34 fe-
deral subjects of the Russian Federation.

Over the past year, new donor programs were laun-
ched in 2 federal subjects of the Russian Federation:

— in Khabarovsk Krai, from a living donor;

— in Perm Krai, from a deceased donor.

The rate of increase in donor activity in the Russian
Federation in 2021 was higher by 17.3% than planned
by the departmental target program “Organ Donation and
Transplantation in the Russian Federation”, approved
by executive order No. 365 of the Russian Ministry of
Health dated June 4, 2019.

In 2022, the proportion of effective deceased organ
donors >60 years of age was 16.0% (see Fig. 4). Male
donors were 63.3%, females were 36.7%.

Donor activity per population of the regions imple-
menting donor programs (100.0 million) amounted to
7.6 p.m.p. (see Tables 4 and 5).

Moscow posted the highest donor activity —
26.3 p.m.p. (23.7 in 2021). In Kemerovo Oblast, donor
activity exceeded 15.0 effective donors p.m.p. (15.8).
In two more federal subjects of the Russian Federation,
Republic of Tatarstan and the Tyumen Oblast, donor
activity exceeded 10.0 p.m.p.

In 2022, an increase in donor activity was observed in
20 federal subjects of the Russian Federation; Kemero-
vo Oblast, the Republic of Tatarstan, Tyumen Oblast,
Leningrad Oblast, St. Petersburg, Irkutsk Oblast, Altai
Krai, Primorsky Krai, and Chelyabinsk Oblast showed
the most dynamic growth (by >40.0%).
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Fig. 3. Funding for organ transplantation in the Russian Federation in 2010-2022
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Eleven federal subjects of the Russian Federation wit-
nessed a drop in donor activity; donor activity in Ryazan
Oblast, Sverdlovsk Oblast and Stavropol Krai was worse
than in other regions (=30% decrease).

Moscow and Moscow Oblast alone accounted for
47.4% (362) of effective donors in 2022.

There were 725 effective brain-dead donors, accoun-
ting for 95.0% of the total pool of effective donors (see
Fig. 5). In 26 federal subjects of the Russian Federation,
the centers worked only with brain-dead donors.

In Kemerovo Oblast, the share of effective donors
diagnosed with brain death increased, but still remains
lower than in other federal subjects (70.7% in 2022 and
64.3% in 2021).

There were 562 multi-organ procurements in 2022,
accounting for 73.6% of the total number of procure-

ments. In 17 federal subjects, the share of multi-organ
procurements was >70.0%.

The donor resource is underutilized in Ryazan Oblast,
Voronezh Oblast, Kemerovo Oblast, Tyumen Oblast,
Samara Oblast, Saratov Oblast, Primorsky Krai — the
share of multi-organ donors is <50.0%).

Moscow and Moscow Oblast alone accounted for
294 multi-organ donors (38.5% of the total number of
multi-organ donors) in the country in 2022.

The average number of organs procured from one
donor in 2022 was 2.8 (3.0 in 2021). Donor kidney uti-
lization rate was 87.4% (90.7% in 2021).

In 2022, the number of organs (kidney, part of the
liver) procured from living related donors reached 386 —
33.6% of the total number of procurements (1,149).

Table 3
Indicators associated with organ donation activity in the regions of the Russian Federation in 2022
> g g g
=i —~ = =
S/N Region Organ Donation Coordinating Center % =12 s Qs E ;‘2 B 2 @;\? B z E;\?
SE|2E|5E55/ 288 |23¢
ST|ES| @SR S5 | FE:
z = S 3
1 2 3 4 5 6 7 9 10 | 11
1 |Moscow Botkin Hospital 12.6 | 21 [332]26.3|313| 94.3 |268| 80.7
> Moscow Oblast Vladlmlrsky. Moscow Reglonal 78 113 130 1383011000 26 | 867
Research Clinical Institute
3 Belgorod Oblast St.‘ Jpasaphus Belgorod Regional 15 1 s 13315 [1000! 4 | 800
Clinical Hospital
4 Voronezh Oblast E(:)rolnezh Regional Clinical Hospital 23 3 3 11313 1000l 0| 00
5 |Tula Oblast Tula Regional Clinical Hospital 1.4 1 3 121] 3 |100.0] 3 |100.0
6 |Ryazan Oblast Ryazan Regional Clinical Hospital 1.1 1 7 |64 | 6 | 857 | 3 |429
7 Krasnodar Krai IC\;ghaipovsky Regional Clinical Hospital 57 1 17 1301161941115 882
Volgograd Oblast Volzhsky Branch of Shumakov
National Medical Research Center
8 of Transplantology and Artificial 25 3 8 132 8 110001 7 ) 875
Organs
9 |Rostov Oblast Rostov Regional Clinical Hospital 4.2 1 |21 |5.0]21 [100.0] 19 | 90.5
10 | Stavropol Krai Stavropol Regional Clinical Hospital 2.8 1 3 | L.1| 3 [100.0] 2 | 66.7
1 St. Petersburg St. Petersburg Reseggch Institute 54 6 | 43 1301431000/ 36 | 837
of Emergency Medicine
12 | Leningrad Oblast Leningrad Regional Clinical Hospital 1.9 1 17 189 |17 [100.0] 14 | 82.4
13 | Arkhangelsk Oblast Volosevich First City Clinical Hospital | 1.1 1 3 (27| 3 |100.0| 3 |100.0
14 Novosibirsk Oblast State NOV051b1rsk Regional Clinical 28 1 4 119168118 19471181947
Hospital
15 Kemerovo Oblast Eelyqev Kemerovo Regional Clinical 26 110 | 41 1158129 | 707 | 19 | 46.3
ospital
16 |Irkutsk Oblast Irkutsk Regional Clinical Hospital 2.4 2 |15 163 ]15(100.0| 9 | 60.0
17 | Altai Krai Altai Regional Clinical Hospital 23 1 10 | 43 | 10 {100.0| 5 | 50.0
18 |Krasnoyarsk Krai Krasnoyarsk Regional Clinical Hospital | 2.9 3 | 10 |34 ] 10 {100.0| 10 |100.0
19 Sverdlovsk Oblast Ibl}\(/)eriilovsk Regional Clinical Hospital 43 > 110123110 11000 6 | 600
20 |Chelyabinsk Oblast Chelyabinsk Regional Clinical Hospital | 3.4 1 9 |26 9 |100.0| 7 | 77.8
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End of table 3
1 2 3 4 5 6 7 8 9 10 | 11
21 | Tyumen Oblast Regional Clinical Hospital No. 1 1.5 3 |16 [10.7] 16 |100.0| 5 | 31.3
Khanty-Mansi District Clinical Hospital
22 | Autonomous Okrug — 1.7 3 3 1.8 3 [100.0] 2 | 66.7
Yugra
23 | Samara Oblast Samara State Medical University 3.1 4 |23 |74122(1957| 4 |174
24 | Saratov Oblast Regional Clinical Hospital 2.4 1 7 129 7 [100.0] 2 | 28.6
25 | Nizhny Novgorod Oblast | Volga Regional Medical Center 32 | 4 7 122] 7 |100.0] 6 | 85.7
26 |Republic of Tatarstan Republican Clinical Hospital 3.9 3 | 52 |13.3| 52 |100.0| 44 | 84.6
27 Republic of Kuvatov Republican Clinical Hospital 40 6 1201502011000l 12| 600
Bashkortostan
Orenburg Oblast Municipal Clinical Hospital
28 for Emergency Medical Care No. 1 1.9 2 > |26 5 10001 5 1100.0
29 Primorsky Krai IIzlr(l)mlorsky Regional Clinical Hospital 1.9 | 71371 7 l1000! 2 | 286
30 |Perm Krai Perm Regional Clinical Hospital 2.5 1 1 104 | 1 (1000 O | 0.0
The Republic of Sakha  |Republican Hospital No. 1, National
31 (Yakutia) Center of Medicine 1.0 ! L 10} 11100.0) 01 00
Departmental program | Burnazyan Federal Medical
3 of the Fe;deral and Biophysical Center _ 2 > 12 l1000! 2 1000
Biomedical Agency
of the Russian Federation
Departmental program | Federal Siberian Research and Clinical
33 |Of the Federal Center ~ |3 |13] - |10]769] 4 |308
Biomedical Agency
of the Russian Federation
Total 145.5| 111 | 763 | 5.2 |725| 95.0 (562 | 73.7
Table 4
Rating of regions by donor activity in 2022
S/N| Federal Subject | Population Number S/N| Federal Subject |Population Number
of the Russian in 2022 | of effective donors of the Russian in 2022 | of effective donors
Federation (Region) | (million) (per million Federation (Region) | (million) (per million
population) population)
2022 2021 2022 2021
1 |Moscow 12.6 26.3 23.7 19 |Krasnodar Krai 5.6 3.0 2.3
2 |Kemerovo Oblast 2.6 15.8 10.8 20 | Saratov Oblast 2.4 2.9 2.5
3 Republic 1.9 133 9.0 21 | Arhangelsk Oblast 1.1 2.7 0.9
of Tatarstan 22 | Orenburg Oblast 1.9 2.6 2.1
4 | Tyumen Oblast 1.5 10.7 5.3 23 | Chelyabinsk Oblast 3.5 2.6 0.9
5 |Leningrad Oblast 1.8 8.9 6.3 24 | Sverdlovsk Oblast 4.3 2.3 3.3
6 | St. Petersburg 5.4 8.0 4.6 25 Nizhny Novgorod 32 29 22
7 | Samara Oblast 3.2 7.4 7.7 Oblast
8 [Novosibirsk Oblast 2.8 6.8 5.4 26 |Tula Oblast 1.4 2.1 2.9
9 |Ryazan Oblast 1.1 6.4 10.0 Khanty-Mansi
10 | Irkutsk Oblast 24 6.3 33 27 | Autonomous 1.7 1.8 1.2
Republic Okrug — Yugra
11 4.1 5.0 5.3 28 | Voronezh Oblast 2.3 1.3 1.3
of Bashkortostan 29 ISt [ Krai 73 1 3
12 |Rostov Oblast 42 5.0 5.0 T}:g;ubhcal : ' :
13 | Altai Krai 2.3 4.3 3.0 30 of Sakha (Yakutia) 1 1.0 0.0
14 Mf)scow Oblas.t 7.7 3.8 4.7 31 | Perm Krai 55 1.0 04
15 |Primorsky Krai 1.9 3.7 1.6 Russia
16 |Krasnoyarsk Krai* 2.9 34 4.1 (85 federal subjects 145.5 . 45
17 Belgorod Oblast 1.5 33 1.3 of the Russian : . :
18 | Volgograd Oblast 2.5 3.2 4.0 Federation)

Note: The donor program of the Federal Siberian Research and Clinical Center, Krasnoyarsk is excluded.
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In 2021, the number of organ procurements from li-
ving related donors was 364-35.8% of the total number
of procurements (1,016).

KIDNEY TRANSPLANTATION

In 2022, a total of 1,562 KiT were performed (see
Fig. 6).

Compared to the year 2021, the number of KiT in-
creased by 12.9% (+178).

A new KiT program was launched in Khabarovsk
Krai (Regional Clinical Hospital No. 1, Khabarovsk).

In 2022, there were 1,334 deceased-donor KiT and
228 living-related-donor KiT (see Fig. 6).

364

300

145

Table 6 and Fig. 7 show KiT centers that performed
the highest number of KiT in 2022.

The rating primarily demonstrates the leadership and
sustainability of the transplant programs at leading trans-
plant centers in Moscow, which in turn is a result of the
effective work by the Moscow Coordinating Center for
Organ Donation.

The positive dynamics of transplant programs in the
Republic of Tatarstan and Kemerovo Oblast, the susta-
inability and volume of KiT programs in Samara Ob-
last, Republic of Bashkortostan and Moscow Oblast,
and further development of pediatric KiT program at
Shumakov National Research Center (Moscow) and
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Fig. 5. Structure of effective organ donors in the Russian Federation in 2006-2022
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Russian Children’s Clinical Hospital (Moscow) should
be noted. Shumakov National Medical Research Center
of Transplantology and Artificial Organs, Moscow (Shu-
makov Center) plays a leading role in the living-related
KiT program, performing 111 transplants (49.5% of the
total number of related KiT in Russia).

In 2022, 6 KiT centers performed more than 50 sur-
geries during the year: Shumakov Center (302), Skli-
fosovsky Research Institute of Emergency Care (251),

Botkin Hospital (108), Republican Clinical Hospital, Ka-
zan (83), Belyaev Kemerovo Regional Clinical Hospital
(75), and Research Institute of Urology (50). Lopatkin
Research Institute of Urology (50). Ten transplant cen-
ters performed from 30 to 49 operations during the year;
another 12 centers performed from 15 to 29.

In 2022, 35 transplant centers (76.1%) performed
related-donor KiT, with a total of 228 transplants perfor-
med. The average utilization of living kidney donation

Table 6
Leaders by number of kidney transplants performed
Rank Leaders in terms of number of kidney transplants performed ii?;g;;fiilg%;}é

1 Shumakov National Medical Research Center of Transplantology and Artificial Organs, 266
Moscow

2 | Sklifosovsky Research Institute of Emergency Care, Moscow 251

3 | Botkin Hospital, Moscow 108

4 | Republican Clinical Hospital, Kazan 83

5 | Belyaev Kemerovo Regional Clinical Hospital, Kemerovo 75

6 Lopgtkin Research Institute of Urplogy and Interventional Radiology, a branch of the National 50
Medical Research Center for Radiology, Moscow

7 | Samara State Medical University, Samara 41

8 | Kuvatov Republican Clinical Hospital, Ufa 39

9 | Vladimirsky Moscow Regional Research and Clinical Institute, Moscow Oblast 39

10 Vol;hs}(y Branch of Shumakov National Medical Research Center of Transplantology and 36
Artificial Organs, Volzhsky
TOTAL 988
63.4% of the total number of kidney transplants performed in the Russian Federation (1,558)
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in 2022 was 14.6% of the total number of KiT (14.5%
in 2021).

Pediatric KiT (minors <17 years of age) in 2022 were
performed at 8 centers, and a total of 118 transplants
were performed. Among the institutions performing it
were Shumakov Center (56), Russian Children’s Clinical
Hospital (32), and National Medical Research Center for
Children’s Health (18); see Fig. 8.

EXTRARENAL ORGAN TRANSPLANTATION

In 2022, there were 308 HT, of which 10 were pediat-
ric transplants and 2 heart-lung transplants (at Shumakov
Center).

Heart transplants were performed in 16 centers. New
HT programs were launched in 2 federal subjects of the
Russian Federation:

— Volgograd Oblast (at the branch of Shumakov Center
in Volzhsky),

— Irkutsk Oblast (at Irkutsk Regional Clinical Hospital
in Irkutsk).

Shumakov Center (Moscow) accounts for 69.7%
(216, including 2 heart-lung transplants) of the total num-
ber of HT in the Russian Federation. The HT program
in this center continues to drive the level of availability
of this type of transplant care in the country.

Apart from the Shumakov Center, more than 10 heart
transplants in Russia were performed at Almazov Nati-
onal Medical Research Centre (28) and at the Research
Institute for Complex Issues of Cardiovascular Diseases
(11). Another 5 transplant centers performed from 5 to
9 HT heart transplants: Ochapovsky Regional Clinical
Hospital No. 1 (Krasnodar), Rostov Regional Clinical
Hospital (Rostov-on-Don), Meshalkin National Medical
Research Center (Novosibirsk), Interregional Clinical
Diagnostic Center (Kazan), and Republican Clinical
Hospital (Ufa). The remaining 8 (50.0%) performed less
than 5 HT in the year.

2211

56

LnT in 2021 were performed at 2 transplant centers.
Atotal of 13 LnT and 2 heart-lung transplants were per-
formed: 10 lung and 2 heart-lung transplants at Shu-
makov Center, 4 LnT at Sklifosovsky Research Institute
of Emergency Care.

Table 7 and Fig. 9 show the thoracic organ transplant
centers that performed the highest number of heart-lung
transplants in 2022.

In 2022, a total of 659 liver transplants were per-
formed, including 129 pediatric transplants. LiT were
performed in 31 centers.

Two new liver transplantation programs were laun-
ched in 2022 — at Samara State Medical University, Sa-
mara and at Primorsky Regional Clinical Hospital No. 1,
Vladivostok.

In 2022, 2 transplant centers performed more than
100 liver transplants: Shumakov Center (166) and Skli-
fosovsky Research Institute of Emergency Care (107).
Six other transplant centers performed 20 or more LiT
each: Republican Clinical Hospital, Kazan (55), State
Novosibirsk Regional Clinical Hospital, Novosibirsk
(43), Botkin Hospital (41), Burnazyan Federal Medical
and Biophysical Center (35), Moscow Clinical Scien-
tific Center (24), and Vladimirsky Moscow Regional
Research Clinical Institute (23).

Table 8 and Fig. 10 show the liver transplant centers
where the largest number of LiT were performed in 2022.

The rating primarily demonstrates the leadership
and sustainability of the transplant programs at leading
transplant centers in Moscow, which in turn is a result of
the effective work by the Moscow Coordinating Center
for Organ Donation and the use of the technology of
transplantation of a part of the liver from a living related
donor. The positive dynamics of transplant programs in
the Republic of Tatarstan and Novosibirsk Oblast, and
the leading role of pediatric living related LiT at Shu-
makov Center (Moscow) should all be noted.

Shumakov National Medical Research Center
of Transplantology and Artificial Organs, Moscow

Russian Children’s Clinical Hospital, Moscow
National Medical Research Center for Children’s Health, Moscow

Petrovsky National Research Centre of Surgery, Moscow

State Novosibirsk Regional Clinical Hospital, Novosibirsk

Belyaev Kemerovo Regional Clinical Hospital, Kemerovo

32

Regional Clinical Hospital No. 1, Tyumen

Saratov State Medical University, Saratov

Fig. 8. Pediatric kidney transplantation in the Russian Federation in 2022
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Related LiT were performed at 8 centers; living-
related transplants accounted for 24.0% (158 transplant
surgeries).

In 2022, 129 pediatric LiT were (mostly in tender-age
children). Pediatric LiT were performed in 3 centers: in
Shumakov Center (111), Petrovsky National Research
Centre of Surgery (13), and State Novosibirsk Regional
Clinical Hospital in Novosibirsk (5).

Pancreas transplants in 2022 were performed at
4 transplant centers: Shumakov Center (5), Sklifosovsky

Research Institute of Emergency Care (3), Rostov Re-
gional Clinical Hospital, Rostov-on-Don (1), and Volga
Regional Medical Center, Nizhny Novgorod (1). A total
of 10 pancreas transplant surgeries were performed (10
in 2021), all of them being kidney-pancreas transplants.

Thus, there were 993 extrarenal transplants per-
formed in 2022 or 38.9% of the total number of 2,555
(934, 40.3% in 2021). Transplant centers in Moscow
and Moscow Oblast alone accounted for 64.8% (644)
of extrarenal organ transplants in 2022.

Table 7
Medical institutions that performed >S5 heart transplants
Number of heart
Rank Centers that performed >5 heart transplants transplants
in 2022

1 | Shumakov National Medical Research Center of Transplantology and Artificial Organs, Moscow 216*
2 | Almazov National Medical Research Centre, St. Petersburg 28
3 |Research Institute for Complex Issues of Cardiovascular Diseases, Kemerovo 11
4 | Meshalkin National Medical Research Center, Novosibirsk 9
5 | Ochapovsky Regional Clinical Hospital No. 1, Krasnodar 8
6 |Interregional Clinical Diagnostic Center, Kazan 8
7 | Rostov Regional Clinical Hospital, Rostov-on-Don 5
8 |Republican Cardiology Clinic, Ufa 5

TOTAL 290

93.5% of the total number of heart transplants performed in the Russian Federation (310)

* including two heart-lung transplants.
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Fig. 9. Medical institutions that performed >5 heart transplants
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During the follow-up period from 2006, the number
of extrarenal organ transplants in the Russian Federation
increased by 887 (9.4-fold); see Figs. 11 and 12.

Table 9 presents the number of organ transplants
performed in the Russia Federation from 2006 to 2022.

ORGAN TRANSPLANT RECIPIENTS

As of December 2022, there were 21,969 organ trans-
plant recipients in the Russian Federation, excluding
the new Russian territories (151.0 p.m.p.); see Table 10.

Over the 9 years of observation, the number of organ
recipients in the Russian Federation increased 2.6-fold

(by 13,416 patients); the number of kidney recipients is
estimated at 13,721 (94.3 p.m.p.); liver recipients, 4,294
(29.5 p.m.p.); heart recipients, 1,916 (13.2 p.m.p.).

CONCLUSION

In 2022, the main objectives and trends in the de-
velopment of organ donation and transplantation in the
federal subjects of the Russian Federation remained the
same and did not lose their relevance:

— expanding the geographic footprint and number of
transplant centers;

Table 8
Leaders in terms of number of liver transplants performed
Number of liver
Rank Leaders in terms of number of liver transplants performed transplants
in 2022
1 | Shumakov National Medical Research Center of Transplantology and Artificial Organs, Moscow 159
2 | Sklifosovsky Research Institute of Emergency Care, Moscow 107
3 | Republican Clinical Hospital, Kazan 55
4 | State Novosibirsk Regional Clinical Hospital, Novosibirsk 43
5 | Botkin Hospital, Moscow 41
6 |Burnazyan Federal Medical and Biophysical Center, Moscow 35
7 | Moscow Clinical Scientific Center, Moscow 24
8 | Vladimirsky Moscow Regional Research and Clinical Institute, Moscow Oblast 23
TOTAL 487
73.9% of the total number of liver transplants performed in the Russian Federation (659)
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— effectively identifying patients in need and their in- — 100.0% coverage of medical monitoring, including
clusion in the organ transplant waiting list; drug supply, for transplant recipients.
— increasing the number of deceased organ donors in Five new organ donation and transplantation pro-

grams were opened in 2022:
Two living-related-donor kidney transplants were
performed in Khabarovsk Krai (Regional Clinical Hos-

accordance with the available donor resource, incre-
asing the proportion of brain-dead donors and multi-

f)rgan dPnors; ) pital No. 1, Khabarovsk).

— increasing the number of organ transplants in ac- Two heart transplants were performed in Volgograd
cordance with the real need of the population; Oblast (a branch of Shumakov Center in Volzhsky),

— prioritizing the provision of transplantation care to A heart transplant was performed in Irkutsk Oblast
the pediatric population; (Irkutsk Regional Clinical Hospital, Irkutsk).
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Fig. 11. Heart transplantation in the Russian Federation in 2006—-2022
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Fig. 12. Liver transplantation in the Russian Federation in 20062022
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Two deceased-donor liver transplants were performed
in Samara Oblast (at Samara State Medical University,
Samara);

Three deceased-donor liver transplants were perfor-
med in Primorsky Krai (at Primorsky Regional Clinical
Hospital No. 1, Vladivostok).

Moscow remains the undisputed leader in the deve-
lopment of organ donation and transplantation in the
Russian Federation, demonstrating a high level of donor
and transplantation activity in terms of global practice. At
the same time, other centers for advanced development
of transplant care in the federal subjects of the Russian
Federation have been clearly identified in the country,
such as the Belyaev Kemerovo Regional Clinical Hospi-
tal (Kemerovo), Republican Clinical Hospital (Kazan),
Regional Clinical Hospital No. 1 (Tyumen), Irkutsk
Regional Clinical Hospital (Irkutsk), Rostov Regional
Clinical Hospital (Rostov-on-Don), and the branch of
Shumakov Center (Volzhsky).

The number of waitlisted patients at transplant cen-

ters remains at approximately the same level, increasing
when new centers and organ transplant programs are
opened in the federal subjects of the Russian Federation,
as well as when transplantation activity at the centers
increases. The following are considered as promising
tools for effective identification of patients in need and
their inclusion in the waiting list of Shumakov Center:
collaborating with national and regional patient re-
gistries;
interacting with dialysis centers through the compul-
sory health insurance tariff agreement and, accordin-
gly, the target indicator “number of dialysis patients
on the waiting list”;
expanding the indications and increasing the number
of telemedicine consultations with Shumakov Center
to clarify the indications for organ transplantation and
placement on the waiting list;
activeness and responsibility of the chief freelance
nephrologist of the executive authorities of the fede-
ral subjects of the Russian Federation in the area of
healthcare for related work.
The level of donor activity in Moscow (26.3 p.m.p.),
Kemerovo Oblast (15.8 p.m.p.), and the Republic of
Tatarstan (13.3 p.m.p.) indicates a high potential for in-
creasing the number of deceased donors in other federal
subjects of the Russian Federation with proper organiza-
tion of this activity, including control by the executive
authorities of the federal subjects of the Russian Fede-
ration in the field of health care.

The average value for the indicator “proportion of
effective brain-dead organ donors” in the Russian Fe-
deration is consistently above 90.0%, and above 70.0%
for the indicator “proportion of multi-organ donors”.
This indicates that donor resource utilization in most
federal subjects of the Russian Federation involved in
medical activities related to organ donation is efficient.
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Failure to achieve these values in the federal subjects of
the Russian Federation (Ryazan Oblast, Tyumen Oblast,
Kemerovo Oblast, Samara Oblast) should be considered
by managers and health care professionals as an unsatis-
factory result of work, and as a basis for developing and
implementing a plan of appropriate measures to improve
the efficiency of the donor program in the region.

The number of organ transplants in the Russian Fe-
deration continues to increase systematically, while the
existing capacities of medical organizations, where ope-
rations are performed on donors and recipients, make it
possible to further increase the volume of transplant care,
subject to adequate funding, working with waiting lists
and donor support (21 centers perform less than 15 organ
transplants per year).

In recent years, the necessary conditions have been
created in the Russian Federation to prioritize the pro-
vision of transplant care to the pediatric population. All
identified children in need of organ transplantation are
transplanted as soon as possible, typically at federal
centers (Shumakov center, the Russian Children’s Cli-
nical Hospital, National Medical Research Center for
Children’s Health, Petrovsky National Research Cen-
tre of Surgery) and a number of regional medical orga-
nizations. Further increase in the number of pediatric
transplants depends on the efficiency of identifying and
routing such patients from the federal subjects of the
Russian Federation. The Shumakov Center is constantly
interacting with tertiary children’s hospitals and with
chief freelance pediatricians at executive authorities of
the federal subjects of the Russian Federation in the field
of health care to address this issue.

In the Russian Federation, all organ recipients are
provided with immunosuppressive drugs for life at
the expense of the federal budget under the program
“14 high-cost nosologies”; a federal registry is in place
to implement this program. It is the duty of the health
authorities of the federal subjects of the Russian Federa-
tion in the field of health care and transplantation centers
to provide conditions for regular monitoring of blood
immunosuppressant levels in transplanted patients and
their counseling by a specialist who has undergone addi-
tional training for the management of this patient cohort.

The authors declare no conflict of interest.
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