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Introduction. The high prevalence of chronic kidney disease (CKD) has a negative impact on the length and 
quality of life of patients, especially in the older age group. Renal replacement therapy is required when the 
disease progresses to end-stage renal failure. In elderly patients with comorbidities, dialysis therapy has its own 
peculiarities and challenges, often prolonging life for a short period. The increase in the number of patients aged 
≥70 years requesting to be placed in the kidney transplant waitlist (KTWL) at Sklifosovsky Research Institu-
te of Emergency Care has led to the need to evaluate kidney transplant (KT) outcomes in this patient cohort. 
Objective. To analyze the early and long-term outcomes of deceased-donor KT in recipients aged ≥70 years. 
Materials and methods. The retrospective study included 23 kidney recipients aged ≥70 years who underwent 
a deceased-donor KT in the period from 2014 to 2023 at the Kidney and Pancreas Transplantation Department, 
Sklifosovsky Research Institute of Emergency Care. Recipient survival was computed using the Kaplan–Meier 
estimate. Results. Sixteen recipients (69.6%) had primary function and 7 (30.4%) had delayed function. Nineteen 
recipients (82.6%) showed a drop in blood creatinine below 200 μmol/L after KT. Hospital, 1- and 3-year survival 
were 96% (n = 22), 84.8% [95% CI 72–95] and 79% [95% CI 65–92], respectively; 1- and 3-year graft survival 
were 84.8 [95% CI 72–95] and 73% [95% CI 59–87], respectively. Conclusion. KT for patients aged ≥70 is a 
feasible treatment option for CKD stage 5.
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inTrODucTiOn
Over the past 20 years, there has been an increase in 

the number of patients aged ≥70 years with stage 4–5 
chronic kidney disease (CKD). According to the 2019 
World Health Organization report, kidney diseases have 
become one of the world’s top 10 leading causes of 
death, rising from 18th to the 10th position over a nine-
year period, with mortality increasing from 813,000 to 
1.3 million [1, 2]. The rise in CKD mortality is most 
common among individuals aged ≥70 years [2]. Patients 
can now receive renal replacement therapy (RRT) and 
save their lives all thanks to improved CKD detection, 
higher-quality medical care, and the establishment of 
new dialysis facilities nationwide. Kidney transplantati-
on (KT) is known to be associated with lower mortality 

and higher quality of life compared to dialysis-based 
RRT. It is also more cost-effective [3].

In elderly patients, the choice between dialysis and 
KT may be difficult due to possible adverse outcomes 
and the heterogeneity of this group in terms of associa-
ted geriatric syndromes [4, 5]. Over the last decade, we 
have seen a rise in the number of potential recipients 
who are 70 years of age or older in our waiting list. The 
world is showing a similar trend. In Europe, for instance, 
the average age of kidney recipients has increased by 
10 years over the past two decades, while the proportion 
of patients aged 65–74 years on the waiting list in the 
United States rose from 2% in the 1990s to over 10% 
in 2012 [6]. The number of KTs done on the elderly is 
increasing because of the aging population [7].
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There is currently no consensus among specialists 
regarding early and long-term outcomes of KT in patients 
of this age group, and there are still questions about whe-
ther transplantation is necessary when there is comorbid 
pathology present, which increases the risk of an adverse 
outcome. A meta-analysis by Artiles et al. revealed lower 
5-year survival rates for allogeneic kidney transplant 
(AKT) recipients aged ≥70 years at any point during the 
postoperative period [8].

Based on an analysis of the outcomes of 10,651 KTs 
performed in Australia and New Zealand from 2000 to 
2015, of which 279 (2.6%) were KTs to elderly adults 
(older than 70 years), Doucet et al. reported a lower 
5-year survival for age-matched recipients. However, 
the authors noted that this cohort of patients received 
AKT predominantly from elderly donors and expanded 
criteria donors [9]. Greg A Knoll stated in a publica-
tion that despite lower survival with KT in the group 
of patients over 65 years of age when compared with 
survival in the 30–49-year-old recipient group (61% vs. 
75%, respectively), older kidney recipients had survival 
rates 40–60% higher than those of patients who received 
dialysis-based RRT [10]. Similar data have been reported 
by nephrologists from Spain [11].

In our country, there are reports of rare cases of KT 
in patients older than 70 years old. Therefore, it was 
decided to evaluate KT outcomes in patients of this age 
group at the Sklifosovsky Research Institute of Emer-
gency Care.

Objective: to analyze the early and long-term outco-
mes of deceased-donor KT in recipients aged ≥70 years.

MaTerialS anD MeThODS
The study is based on a retrospective review of the 

outcomes of 23 KT procedures performed at Sklifosovs-
ky Research Institute of Emergency Care from 2014 to 
2023 in recipients aged ≥70 years. Inclusion criteria were 
primary KT from a deceased donor and recipient age 
70 years and above. Exclusion criteria were recipient age 
less than 70 years, KT from a living related donor, KT 
combined with other organs. The patients were followed 
up from the moment of KT until graft loss or recipient 
death.

Study
To assess recipient and AKT survival rates, we used 

data from the medical records and case histories of pa-
tients at the kidney transplant of Sklifosovsky Research 
Institute of Emergency Care, and outpatient charts of 
AKT recipients at the Moscow Applied Research Center 
of Transplanted Kidney Nephrology and Pathology.

recipients
The study group consisted of 23 kidney recipients. 

The median age was 72 [70–77] years. Gender distribu-
tion: 13 (57%) men and 10 (43%) women. The diseases 
that led to stage 5 CKD were chronic glomeruloneph-
ritis (9, 39.1%), hypertensive nephroangiosclerosis (7, 
30.4%), chronic pyelonephritis (3, 13%), polycystic 
disease (2, 8.7%), urolithiasis (1, 4.4%), and type 2 dia-
betes mellitus (1 4.4%). Most patients (20 people, 87%) 
were receiving RRT dialysis at the time of KT, of whom 
17 patients (73.9%) through dialysis, three recipients 
(13%) through hemodialysis, and 3 (13%) patients with 
a glomerular filtration rate (GFR) <15 mL/min were 
scheduled to commence dialysis therapy.

Donors
Donor median age was 60 [48–68] years. Gender 

distribution: 12 (52%) men and 11 (48%) women. All KT 
were from donors with confirmed brain death resulting 
from acute stroke (18, 78.3%) and head injury (5, 22%). 
Donors’ median blood creatinine and urea levels at the 
time of graft procurement were 101.6 [53–214] μmol/L 
and 7.7 [2.7–14.4] mmol/L, respectively. Bacteriological 
examination of donor kidney perfusate was negative at 
all KTs.

Transplantation
AKT was allocated to a specific KTWL patient, de-

termined by the Moscow Coordinating Centre for Organ 
Donation, taking into account blood group, number of 
matches for A, B, Dr antigens of the major histocompa-
tibility complex in the donor-recipient pair and negative 
lymphocytotoxic test. There were mismatches for 5 HLA 
antigens in 10 donor-recipient pairs (43%), for 4 HLA 
antigens in 9 pairs (39%), and for 3 HLA antigens in 
3 pairs (13%).

KT was performed according to the standard tech-
nique: the AKT was placed in the iliac region, its vessels 
were anastomosed with the recipient’s external iliac arte-
ry and vein, and the AKT ureter was anastomosed with 
the recipient’s bladder. Median AKT preservation time 
was 15 [14–17] hours.

immunosuppressive therapy
In order to prevent graft rejection, 18 recipients (78%) 

received induction immunosuppressive therapy (IST) – 
monoclonal antibodies in 15 recipients (65%) and po-
lyclonal antibodies in 3 (13%). Basic triple-medication 
immunosuppressive therapy, consisting of calcineurin 
inhibitors, inosine monophosphate dehydrogenase or 
proliferative signaling inhibitors, and corticosteroids, 
was administered to all patients. So, 14 recipients (61%) 
received cyclosporine as the primary IST medication, 
and 9 (39%) received tacrolimus. Twenty recipients 
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Fig. 1. Survival markers: completed follow-up (blue circle), censoring (red cutoff)

(87%) received mycophenolic acid as the second IST 
medication, while three (13%) received everolimus.

Initial kidney transplant function was considered pri-
mary if there was diuresis and no dialysis was required 
within the first 7 days following KT; it was conside-
red delayed if RRT dialysis was needed within the first 
7 days after the procedure.

The software program Statistica for Windows v.12.0, 
developed by StatSoft Inc. (USA), was used to conduct a 
statistical analysis of data obtained. Nominal data were 
described with median (Me) and 95% confidence inter-
val. The Kaplan–Meier estimate was used for survival 
analysis. Survival confidence intervals were considered 
by Weibull’s method. Survival curves were computed 
starting on the day of surgery.

reSulTS
Sixteen recipients (69.6%) had primary initial AKT 

function, while 7 (30.4%) had delayed AKT function. At 
the time of hospital discharge, creatinine levels ranged 
from 84 to 133 μmol/L in 7 recipients, 134 to 200 μmol/L 
in 9 recipients, above 200 μmol/L in 6 recipients, and 
above 600 μmol/L in 1 recipient. In 16 recipients, blood 
creatinine levels decreased to less than 200 μmol/L 
throughout a range of 1 to 25 days, with a median of 7 
(3–15) days. The levels took two to five months to re-
turn to normal in three patients (13%); in another three 
patients, blood creatinine dropped to 350 μmol/l.

In-hospital recipient survival was 96% (n = 22). In 
one case (4%), the recipient died from severe sepsis and 
multiorgan failure on the background of spontaneous 
colon perforation. One-year and 3-year survival rates 
were 84.8% [95% CI 72–95] and 79% [95% CI 65–92], 
respectively (Fig. 1).

There were 3 deaths in the late postoperative period 
(three-year period). Renal graft was adequately functio-
ning at the time of their death. The causes of death were 
oncologic complications (n = 1), intestinal obstruction 
(n = 1), and pneumonia (n = 1). It should be noted that 
patient deaths occurred within the first year after trans-
plantation.

One-year and 3-year AKT survival rates were 84.8% 
[95% CI 72–95] and 73% [95% CI 59–87], respectively 
(Fig. 2).

Long-term survival of both recipients and grafts is 
currently difficult to assess, as most recipients underwent 
KT after 2019. To date, there are two observations of 
7-year survival in recipients over 70 years of age with 
functioning AKT.

DiScuSSiOn
Dialysis-based RRT methods significantly reduce the 

quality of life of patients with stage 4–5 CKD who endu-
re persistent mental and physical discomfort [12–14]. 
Even with advancements in RRT dialysis, death rates 
are still high, particularly among elderly patients. The 
quality of life of hemodialysis patients is closely linked 
to a higher risk of death [15]. These considerations un-
questionably help to expand the options for transplant 
treatment for CKD.

Our initial KT outcomes in patients aged ≥70 years 
are optimistic. In-hospital, 1- and 3-year recipient survi-
val rates were 96%, 84.8% and 79%, respectively; AKT 
survival rates were 96%, 84.8% and 73%, respectively. 
It should be noted that patients were carefully selected 
for the KTWL, and if concomitant comorbid pathology 
was detected, it was corrected provided that patients 
were highly committed to therapy and strictly followed 
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Fig. 2. Kidney graft survival. Survival markers: completed follow-up (blue circle), censoring (red cutoff)
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guidelines. Given the significant risk of death in the first 
year following transplantation, a careless attitude to KT 
among patients aged 70 and older may lower their survi-
val rate. For example, all deaths in the late postoperative 
period occurred within the first year after transplantation. 
A French study based on the REIN registry reported 
the importance of early referral of age-matched patients 
to a nephrologist, since nephrological 1-year follow-up 
before dialysis is linked to better survival and a higher 
likelihood of KT [16].

cOncluSiOn
With a balanced approach and careful screening of 

potential AKT recipients for placement in the KTWL, KT 
is a viable and effective treatment modality for stage 4–5 
CKD in individuals aged 70 years and above.

Created  with  the  support  of  the  Government  of 
Moscow, the Moscow Center for Innovative Technolo-
gies in Healthcare, within the framework of implemen-
tation of a scientific and practical project  in the field 
of medicine cited “Creation of a digital ecosystem of 
the Moscow nephrology cluster to promote alternative 
models of home-based nephrology care for patients with 
chronic kidney disease stages 3b, 4 and 5 and kidney 
recipients”.

The authors declare no conflict of interest.

referenceS
1. The top 10 causes of death. Available from: https://www.

who.int/news-room/fact-sheets/detail/the-top-10-cau-
ses-of-death [Accessed January 10, 2024].

2. Rumyantseva  EI. Chronic kidney disease as a global 
public health problem: trends in morbidity and mor-



97

CLINICAL TRANSPLANTOLOGY

Zealand Dialysis and Transplant (ANZDATA) Regis-
try Study. Transplant  Proc. 2021; 53 (6): 1915–1926. 
https://doi.org/10.1016/j.transproceed.2021.06.024. 
PMID: 34275599.

10. Knoll  GA.  Kidney transplantation in the older adult. 
Am  J  Kidney  Dis. 2013; 61 (5): 790–797. https://doi.
org/10.1053/j.ajkd.2012.08.049. PMID: 23261121.

11. Hernández D, Alonso-Titos J, Armas-Padrón AM, Ruiz-
Esteban P, Cabello M, López V  et  al. Mortality in El-
derly Waiting-List Patients Versus Age-Matched Kid-
ney Transplant Recipients: Where is the Risk? Kidney 
Blood  Press  Res. 2018; 43 (1): 256–275. https://doi.
org/10.1159/000487684. PMID: 29490298.

12. Fonseca-Correa  JI,  Jassal  SV. Health Care for Ol-
der Adults with Kidney Failure. Clin  J Am Soc Neph-
rol. 2022; 17 (8): 1110–1112. https://doi.org/10.2215/
CJN.07110622. PMID: 35902129.

13. Saeed  F,  Ladwig  SA,  Epstein  RM,  Monk  RD,  Duber-
stein  PR. Dialysis Regret: Prevalence and Correlates. 
Clin J Am Soc Nephrol. 2020; 15 (7): 957–963. https://
doi.org/10.2215/CJN.13781119. PMID: 32499230.

14. De Rooij ENM, Meuleman Y, de Fijter JW, Le Cessie S, 
Jager  KJ,  Chesnaye  NC  et  al. Quality of Life before 
and after the Start of Dialysis in Older Patients. Clin J 
Am Soc Nephrol. 2022; 17 (8): 1159–1167. https://doi.
org/10.2215/CJN.16371221. PMID: 35902127.

15. Ishiwatari A, Yamamoto S, Fukuma S, Hasegawa T, Wa-
kai S, Nangaku M. Changes in Quality of Life in Older 
Hemodialysis Patients: A Cohort Study on Dialysis Out-
comes and Practice Patterns. Am J Nephrol. 2020; 51 (8): 
650–658. https://doi.org/10.1159/000509309. PMID: 
32739911.

16. Piveteau  J,  Raffray  M,  Couchoud  C,  Ayav  C,  Chate-
let V, Vigneau C  et  al. Pre-dialysis care trajectory and 
post-dialysis survival and transplantation access in pa-
tients with end-stage kidney disease. J Nephrol. 2023; 
36 (7): 2057–2070. https://doi.org/10.1007/s40620-023-
01711-y. PMID: 37505404.

The article was submitted to the journal on 25.04.2024


