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Kidney transplantation (KT) is the treatment of choice for patients with end-stage renal disease (ESRD), offering
superior survival and quality of life compared with dialysis. Several observational studies have investigated the
influence of hemodialysis (HD) and peritoneal dialysis (PD) on post-transplant outcomes. Objective: to assess
the effect of dialysis modality prior to KT on outcomes during the first two years after transplantation. Materials
and methods. The study included 95 KT recipients, divided into two groups: (1) patients previously treated with
PD (n = 45) and (2) patients previously treated with HD (n = 50). The groups were comparable in age, dialysis
duration, and immunosuppressive therapy regimens. The mean follow-up period was 19.4 + 6.4 months. Results.
Delayed graft function (DGF) occurred less frequently in the PD group (17.8%) compared with the HD group
(34%), although the difference did not reach statistical significance (p = 0.08). Patients in the HD group requi-
red significantly more rehospitalizations, with a median of 2.24 [1-3] compared to 1.9 [0-2.5] in the PD group
(p = 0.01). Infectious complications were also more common among HD patients (62% vs 42%, p = 0.005).
In particular, bacterial infections occurred significantly more often in the HD group (63% vs 43%, p = 0.0001),
whereas viral and fungal infections were detected at similar frequencies in both groups (p > 0.2). The incidence
of graft rejection was comparable between groups. Two-year graft survival (91% in PD vs 94% in HD, p = 0.8)
and patient survival (94% in PD vs 96% in HD, p = 0.9) did not differ significantly. Likewise, serum creatinine
and daily proteinuria at the end of follow-up showed no statistically significant differences (p = 0.7 and p = 0.3,
respectively). Conclusion. In this study, patients who received PD prior to transplantation showed more favo-
rable post-transplant outcomes, including a significantly lower frequency of rehospitalizations and infectious
complications, as well as a trend toward reduced DGF. However, two-year graft and patient survival were similar
between the PD and HD groups.
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INTRODUCTION

Over the past few decades, the number of patients
with end-stage renal disease (ESRD) requiring renal
replacement therapy (RRT) has increased substantially
[1]. Kidney transplantation (KT) remains the preferred
treatment option for patients with ESRD, as it offers si-
gnificant benefits in terms of improved life expectancy,
quality of life, and reduced healthcare costs [2].

However, most patients with ESRD do not undergo
pre-dialysis KT due to donor organ shortages, delayed

nal studies have investigated the association between
hemodialysis (HD) and peritoneal dialysis (PD) with
post-transplant outcomes [3-9]. Yet, the results of these
studies remain inconclusive.

The majority of published data suggest clinical equi-
valence between the two dialysis modalities with respect
to both short-term outcomes (such as graft function and
early complications) and long-term outcomes (including
patient survival and cardiovascular events) following KT.

The present study aimed to evaluate the impact of
dialysis modality on outcomes during the first two ye-

referral to nephrologists, and persistent medical and
financial barriers. Consequently, initiation of dialysis
therapy becomes necessary. Despite extensive research,
the relative advantages and disadvantages of different
dialysis modalities and their influence on post-transplant
outcomes remain subjects of ongoing debate. Because
randomized controlled trials comparing dialysis mo-
dalities are difficult to conduct, numerous observatio-

ars of the post-transplant period. This paper reports the
initial findings obtained within the framework of a new
scientific and practical healthcare project, “Application
of innovative approaches to extending the donor kidney
waiting list, preparing patients for transplantation (inclu-
ding those with thrombotic microangiopathy [TMAY]),
and managing recipients in the early post-transplant
period”.

Corresponding author: Ekaterina Ivanova. Address: 3, Pekhotnaya str., Moscow, 123182, Russian Federation.

Phone: (499) 196-17-94. E-mail: katerineiv@mail.ru



RUSSIAN JOURNAL OF TRANSPLANTOLOGY AND ARTIFICIAL ORGANS

Vol. XXVII N2 4-2025

MATERIALS AND METHODS

The study included 95 kidney transplant recipients,
54 men and 41 women, aged 21 to 73 years (mean age:
45.2 +12.0 years), who underwent KT between January
2021 and June 2022 and were subsequently followed up
at the Moscow Research and Clinical Center of Kidney
Transplant Nephrology and Pathology, Municipal Cli-
nical Hospital No. 52.

Exclusion criteria were: repeat kidney transplantati-
on, combined organ transplantation (kidney plus another
organ), RRT exceeding 5 years, and conversion between
PD and HD.

All patients were stratified into two groups according
to the type of RRT prior to transplantation: PD group
(45 patients) and HD group (50 patients). In the HD
group, the proportion of men was significantly higher
than in the PD group (68% vs. 44%, p = 0.02). There
were no significant differences between the groups re-
garding age at transplantation: 45.3 £+ 11.9 years in the
PD group versus 45.1 £ 12.2 years in the HD group
(p=0.9) (Table 1).

Similarly, the groups did not differ in the duration
of RRT prior to KT or in induction and maintenance
immunosuppressive therapy (IST). RRT lasted for 15.3
[5.7; 24.9] months in the PD group and 21.6 [9.3; 39.1]
months in the HD group (p = 0.08).

Most patients received basiliximab as induction IST
(PD —93%, HD — 94%). All patients were treated with
standard triple-drug maintenance IST consisting of a
corticosteroid, a calcineurin inhibitor (CNI), and either
mycophenolic acid or everolimus. Tacrolimus was the
predominant CNI used (PD —93%, HD —92%, p =0.8).
Mycophenolic acid was prescribed to all patients in the
PD group and to 98% of those in the HD group (p=0.3),
while 2% of HD patients received everolimus instead.

The average follow-up period for patients was
19.4 £ 6.4 months. The study evaluated the frequency
of primary and delayed KT function, rehospitalizations,
infectious complications, KT rejection, serum creatini-
ne levels, and daily proteinuria (DPU) at the end of the

follow-up period. Primary KT function was defined as
the absence of a need for dialysis after transplantation,
whereas delayed KT function was defined as the requi-
rement for dialysis within 7 days post-transplant.

All patient readmissions following the initial hospi-
talization for KT were analyzed, excluding those asso-
ciated with routine procedures such as removal of the
PD catheter, removal of the tunneled central venous
catheter, removal of the KT ureteral stent, ligation of
the arteriovenous fistula, and routine ophthalmologic or
gynecologic surgeries.

Infectious complications were included only when
they required hospitalization for treatment. KT rejection
was considered only in histologically confirmed cases.
Kidney graft function was assessed by serum creatinine
levels and DPU at the end of the follow-up period.

Statistical analysis was conducted using IBM SPSS
Statistics, version 23. Quantitative data were expressed
as mean + standard deviation for normally distributed
variables or as median and percentiles for non-normally
distributed data. For frequency comparisons between two
independent samples, Fisher’s exact test was applied to
nominal data, and the Mann—Whitney U test was used
for quantitative data. Patient and graft survival were ana-
lyzed using the Kaplan—Meier method.

RESULTS

Analysis of the initial KT function revealed delayed
graft function in 8 patients (17.8%) in the PD group and
17 patients (34%) in the HD group (p = 0.08). Patients
in the HD group required significantly more frequent
hospitalizations during the follow-up period. The median
number of readmissions in this group was 2.24 [1; 3],
compared to 1.9 [0; 2.5] in the PD group (p =0.01). The
complete spectrum of hospitalization causes is presented
in Table 2.

Infections were the most common cause of hospita-
lization. These occurred significantly more often in the
HD group than in the PD group — 69 hospitalizations
(63%) versus 28 hospitalizations (46%), respectively

Table 1
Clinical and demographic characteristics of patients in the PD and HD groups
PD group (n =45) HD group (n = 50) p
Gender, male, n (%) 20 (44%) 34 (68%) 0.02*
Age at transplantation, years 453+119 45.1+12.2 0.9
Duration of RRT prior to KT, months 15.3[5.7;24.9] 21.6 [9.3; 39.1] 0.08
Induction IST:
Methylprednisolone, n (%) 3 (7%) 0 >0.8
Basiliximab, n (%) 42 (93%) 47 (94%) >0.8
Antithymocyte globulin, n (%) 0 3 (6%) >0.8
Baseline IST:
Tacrolimus, n (%) 42 (93%) 46 (92%) 0.8
Mycophenolate mofetil, n (%) 45 (100%) 49 (98%) 0.3

* statistically significant differences.
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(p=0.005). Bacterial infections were considerably more
frequent in the HD group, with 43 episodes (63%) com-
pared to 12 episodes (43%) in the PD group (p =0.0001)
(Fig. 1a). Viral infections were slightly more common
among PD patients (14 cases, 50%) compared to HD
patients (20 cases, 29%), though the difference was not
statistically significant (p = 0.5). Fungal infections oc-
curred with similar frequency in both groups: 2 cases
(7%) in the PD group and 6 cases (8%) in the HD group
(p=0.2).

When analyzing the etiological structure of infectious
complications, the most frequent conditions were KT
pyelonephritis, pneumonia, COVID-19, and cytomega-
lovirus (CMV) infection (Fig. 1b). KT pyelonephritis
occurred more often in the HD group — 31 cases (45%)
versus 6 cases (21%) in the PD group —although this dif-
ference did not reach statistical significance (p = 0.058).
Pneumonia was likewise more common among HD pa-
tients, with 12 episodes (17%) compared to 2 episodes
(7%) in the PD group (p = 0.09). COVID-19-related
hospitalizations occurred at similar frequencies in both
groups: 7 cases (25%) in the PD group and 18 cases
(26%) in the HD group (p =0.9). The incidence of CMV

infection was slightly higher in PD patients (5 cases,
18%) compared to HD patients (5 cases, 7%) (p = 0.8).

KT biopsy accounted for 17 hospitalizations (28%) in
the PD group and 17 (15%) in the HD group (p = 0.9),
with some patients requiring repeat biopsies. The spec-
trum of KT pathology identified is presented in Fig. 2.
In some cases, multiple pathological findings were de-
tected in a single biopsy specimen.

There were no significant differences between groups
in the frequency of rejection episodes. Cellular rejec-
tion was diagnosed in 3 PD patients and 5 HD patients;
antibody-mediated rejection occurred in 1 HD patient;
and mixed rejection was identified in 2 PD patients and
2 HD patients. Interstitial fibrosis and tubular atrophy
were the most common histological findings, observed in
8 PD patients and 7 HD patients. Acute tubular necrosis
occurred with similar frequency in both groups (5 and
4 cases, respectively). Less frequent diagnoses included
CNI toxicity, BK virus nephropathy, hypertensive arte-
riolar nephrosclerosis, and IgA nephropathy.

Surgical interventions were performed 8 times (13%)
in patients from the PD group and 8 times (7%) in pati-
ents from the HD group (p = 0.8). Among the surgical
causes of hospitalization, the most frequent procedu-

Table 2
Causes of hospitalization in the PD and HD groups
Cause of hospitalization PD group (61 hospitalizations) | HD group (110 hospitalizations) p
Infections, n (%) 28 (46%) 69 (63%) 0.005*
KT biopsy, n (%) 17 (28%) 17 (15%) 0.9
Surgery, n (%) 8 (13%) 8 (7%) 0.8
Cardiovascular disease (CVD), n (%) 3 (5%) 4 (4%) 0.9
Others, n (%) 5 (8%) 12 (11%) 0.1
Total, n (%) 61 (100%) 110 (100%) 0.01%*

* statistically significant differences.

PD HD

M Bacterial infections
M Viral infections
Fungal infections

Graft pyelonephritis

Pneumonia

COVID-19
B PD W HD

Fig. 1. Infectious complications in PD and HD patients: a, by etiological factor; b, by disease
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res were balloon angioplasty (BA) and stenting of the
transplant renal artery (TRA), performed in 4 patients
from the PD group and 2 patients from the HD group.
Percutaneous nephrostomy (PCN) of the transplant was
required in 1 patient from the PD group and 3 patients
from the HD group. Less common interventions included
herniotomy for postoperative hernia, nephrectomy of
the native kidneys, and excision of postoperative scar
tissue (Fig. 3).

Hospitalizations due to cardiovascular disecases
(CVD) occurred with comparable frequency in both the
PD and HD groups (Fig. 4). In the HD group, there were
two hospitalizations for stroke and its sequelae, one for
acute myocardial infarction (AMI), and one for coronary
artery disease (CAD) with atrial fibrillation (AF). In the
PD group, three hospitalizations due to stroke associated
with AMI, myocardial ischemia (MI), and AF.

-
.
7
6-
5
4

The two-year KT survival rate was 91% in the PD
group and 94% in the HD group (p = 0.8) (Fig. 5a). Cau-
ses of graft loss in the PD group included primary non-
functioning graft, antibody-mediated rejection (AMR),
and BK virus nephropathy. In the HD group, graft loss
was primarily associated with primary non-functioning
graft, AMR, and KT pyelonephritis complicated by uro-
sepsis.

At the end of the follow-up period, no statistically
significant differences were found between the groups
in serum creatinine levels or daily proteinuria (DPU)
(Fig. 6). The median serum creatinine level in the PD
group was 144 [115; 190] umol/L, compared with 138
[115; 171] umol/L in the HD group (p = 0.7). Median
DPU values were 0.09 [0.02; 0.1] g/day in the PD group
and 0.1 [0.02; 0.2] g/day in the HD group (p = 0.3).

Cellular
rejection

Antibody-
mediated
rejection

Mixed
rejection

ATN

CNI toxicity

IFTA BK virus HNS  IgA nephropathy

B PD B HD

Fig. 2. Results of KT biopsy in the PD and HD groups. ATN, acute tubular necrosis; CNI toxicity, calcineurin inhibitor to-
xicity; IFTA, interstitial fibrosis and tubular atrophy; BK, BK viral infection; HNS, Hypertensive arteriolar nephrosclerosis

BA and stenting of TRA

PCN

Herniotomy

Nephrectomy Postoperative

scar excision

B PD B HD

Fig. 3. Reason for surgical interventions in the PD and GD groups. Abbreviations: BA, balloon angioplasty; TRA, transplant
renal artery; PCN, percutaneous nephrostomy; HD, hemodialysis; PD, peritoneal dialysis
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The two-year patient survival rate did not differ sig-  while in the PD group it was related to CVD. Specifically,
nificantly between the PD and HD groups, amounting to  deaths in the PD group were due to stroke and AMI,
949% and 96%, respectively (p =0.9) (Fig. 5b). Mortality =~ whereas in the HD group they were caused by sepsis
in the HD group was associated with infectious causes, secondary to omentobursitis and urosepsis.

Stroke IHD, AF AMI
B PD B HD

Fig. 4. Causes of hospitalization with cardiovascular disease in PD and HD patients
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Fig. 5. Two-year survival in PD and HD groups: a, kidney graft survival; b, patient survival
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Fig. 6. Levels of (a) blood creatinine and (b) daily proteinuria at the end of follow-up
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DISCUSSION

KT improves both quality of life and overall survival
among patients with end-stage renal disease. This study
assessed the impact of the type of pretransplant dialysis
modality on early post-transplant outcomes, focusing
on the first two years after KT, including graft function,
postoperative complications, and patient survival.

It is well established that delayed graft function (DGF)
is associated with an increased risk of acute rejection and
mortality [10, 11]. Most small single-center studies have
reported a lower incidence of DGF among patients previ-
ously treated with PD compared with HD [12—15], while
others have found no significant difference between the
two modalities [16—18]. In larger studies using national
databases,, Snyder et al. [19] also showed a lower fre-
quency of DGF in the PD group compared with the HD
group. Consistent with these findings, our study showed
that DGF occurred less frequently in the PD group than
in the HD group (17.8% vs. 34%), although the diffe-
rence did not reach statistical significance (p = 0.08).

The reduced risk of delayed KT function observed
in PD patients may be down to several factors. One of
the most significant is the likelihood of higher residual
renal function in PD patients [20, 21]. Furthermore, PD
patients are often relatively hypervolemic immediately
prior to KT compared to HD patients, which may provide
a degree of hemodynamic stability and protection against
ischemic injury, thereby reducing the risk of DGF [22,
23]. Another proposed mechanism is less inflammation
and oxidative stress due to the biocompatibility of the
peritoneum as a kind of peritoneal membrane compared
to dialyzer membranes [24, 25].

Most studies have reported no difference in the in-
cidence of infectious complications between PD and
HD patients prior to KT [18, 26]. Only one study [5]
found that recipients with prior PD had a higher risk
of developing peritonitis and urinary tract infections
compared with those previously on HD. In contrast, our
study demonstrated that infectious complications were
more frequent among HD patients. Several factors may
explain this finding. HD patients are regularly expo-
sed to larger patient populations within dialysis units,
increasing the risk of cross-infection compared to PD
patients who perform dialysis at home. Following KT,
immunosuppressive therapy further predisposes these
patients to reactivation of latent infections. Additionally,
HD is associated with greater oxidative stress, as artifi-
cial dialysis membranes used in HD can activate com-
plement components and phagocytic leukocytes, leading
to enhanced generation of free radicals and a persistent
microinflammatory state [27]. The intensity of this oxi-
dative stress tends to decrease gradually within the first
year post-transplant.

Conversely, some studies have shown that comple-
ment activation capacity is diminished in HD patients
relative to healthy controls. This acquired complement
protein deficiency may partly account for the increased
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susceptibility to infection and sepsis observed in HD
patients [28]. However, the use of immunosuppressive
agents alongside prophylactic antimicrobial therapy du-
ring the early post-transplant period may mitigate these
differences, resulting in comparable rates of acute rejec-
tion, graft survival, infection, and other complications
among patients with different pre-transplant dialysis
modalities [26].

Vanholder et al. [29] reported a higher rate of acute
rejection in patients who received PD prior to KT. They
attributed this finding to a potentially greater baseline
immunodeficiency among HD patients compared with
PD patients. However, several subsequent studies have
found no significant difference in rejection rates between
the two groups [13, 16, 17]. In a meta-analysis of six
studies including 3,283 patients, Tang et al. [25] also
found no difference in rejection incidence between PD
and HD recipients. Consistent with these findings, our
study likewise revealed no difference in the rate of acute
rejection between the PD and HD groups.

In the 21st century, multiple large registry-based
studies have examined the influence of pre-transplant
dialysis modality on graft survival [3, 30, 31]. Initial
unadjusted analyses in these studies suggested that pre-
transplant PD was associated with a lower frequency
of graft loss. However, after applying statistical adjust-
ments for inflammatory and protein-energy malnutrition
syndromes and other transplant-related variables using
Cox multivariate regression and instrumental variable
methods, these differences were no longer significant.
The results indicate that the previously observed sur-
vival advantage of PD may have been due to baseline
differences between patient populations, rather than the
dialysis modality itself.

These conclusions are further supported by recent
single-center studies, which have consistently demons-
trated comparable graft survival between the two groups
[4, 18, 32]. Similarly, in our study, two-year graft sur-
vival did not differ significantly between PD and HD
recipients (91% vs. 94%, p = 0.8). In addition, serum
creatinine and DPU levels at the end of follow-up were
comparable between the two groups.

Several large registry-based studies have reported a
survival advantage among patients who underwent PD
pre-transplant, showing a reduction in post-transplant
mortality compared with those previously treated with
HD [3, 4, 30]. However, other studies have found no
significant difference in patient survival between the two
modalities [5, 19, 31].

Pre-transplant PD may confer certain physiological
advantages that persist after KT and contribute to impro-
ved outcomes. These include more stable volume and
blood pressure control, absence of myocardial stunning,
and better preservation of residual renal function, all of
which may translate into better cardiovascular outcomes
with PD. Nonetheless, results across studies remain in-
consistent [33, 34].
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In a large registry analysis, Molnar et al. [3] observed
lower overall mortality among patients treated with PD
pre-transplant, largely attributable to reduced cardiova-
scular deaths. Similarly, Schwenger et al. [30] reported
both lower overall and cardiovascular mortality in reci-
pients with prior PD. In contrast, Kramer et al. [31], who
analyzed data from 10,135 PD and 18,953 HD patients
using multivariate regression and instrumental variable
analysis, found that after statistical adjustment, mortality
did not differ between the two groups.

Two meta-analyses published in 2016, combining
data from most major studies conducted over the prece-
ding two decades [24, 25], showed better post-transplant
survival among patients on pre-transplant PD due to
lower cardiovascular mortality, which in turn may be due
to better overall health and other factors such as residual
kidney function.

In our study, the two-year patient survival following
KT did not differ significantly between recipients with
prior PD and those with prior HD. Among HD patients,
mortality was primarily infection-related, whereas in
the PD group, deaths were attributed to CVD. Notably,
both PD patients who died had a history of CVD prior
to transplantation.

These findings align with results from large meta-
analyses, which indicate that the first three months after
KT represent a period of elevated mortality risk, predo-
minantly due to cardiovascular events and infections.
In the long term, CVD and malignancy remain the lea-
ding causes of death among KT recipients [35, 36].

Therefore, it is highly likely that the pre-transplant
long-term survival outcomes among PD and HD patients
may differ in terms of both causes of mortality and their
distribution.

CONCLUSION

In our study, patients who underwent PD prior to
KT had slightly better post-transplant outcomes. Speci-
fically, the PD group showed a significant reduction in
the frequency of rehospitalizations and infectious com-
plications, as well as a trend toward a lower incidence
of DGF, while no significant differences were observed
in graft survival or patient mortality during the first two
years following KT. With an increased number of pa-
tients and a longer follow-up period, these results may
evolve; therefore, continued data collection and ongoing
analysis are essential.

This study was conducted within the framework of the
scientific and practical healthcare project of the Moscow
Health Department (Application No. 2002-27/23), titled

“Application of Innovative Approaches to Expanding the
Waiting List for Donor Kidneys, Preparing Patients for
Transplantation (Including Patients with Thrombotic
Microangiopathy), and Managing Recipients in the Early
Post-Transplant Period”. The project was financially
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supported by a grant from the Moscow Center for Inno-
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The authors declare no conflict of interest.

REFERENCES

1. Thurlow JS, Joshi M, Yan G, Norris KC, Agodoa LY,
Yuan CM, Nee R. Global Epidemiology of End-Stage
Kidney Disease and Disparities in Kidney Replace-
ment Therapy. Am J Nephrol. 2021; 52 (2): 98-107. doi:
10.1159/000514550.

Amaral S, Sayed BA, Kutner N, Patzer RE. Preempti-
ve kidney transplantation is associated with survival
benefits among pediatric patients with end-stage renal
disease. Kidney Int. 2016 Nov; 90 (5): 1100-1108. doi:
10.1016/j.kint.2016.07.028.

Molnar MZ, Mehrotra R, Duong U, Bunnapradist S,
Lukowsky LR, Krishnan M et al. Dialysis modality and
outcomes in kidney transplant recipients. Clin J Am
Soc Nephrol. 2012 Feb; 7 (2): 332-341. doi: 10.2215/
CIN.07110711.

Lopez-Oliva MO, Rivas B, Pérez-Fernandez E, Osso-
rio M, Ros S, Chica C et al. Pretransplant peritoneal
dialysis relative to hemodialysis improves long-term
survival of kidney transplant patients: a single-center
observational study. Int Urol Nephrol. 2014 Apr; 46 (4):
825-832. doi: 10.1007/s11255-013-0521-0.

Lin HT, Liu FC, Lin JR, Pang ST, Yu HP. Impact of
the pretransplant dialysis modality on kidney trans-
plantation outcomes: a nationwide cohort study. BMJ
Open. 2018 Jun 4; 8 (6): €020558. doi: 10.1136/bmjo-
pen-2017-020558.

Lenihan CR, Liu S, Airy M, Walther C, Montez-Rath ME,
Winkelmayer WC. The association of pre-kidney trans-
plant dialysis modality with de novo posttransplant heart
failure. Cardiorenal Med. 2021; 11 (5-6): 209-217. doi:
10.1159/000518535.

So S, Au EHK, Lim WH, Lee VWS, Wong G. Factors in-
fluencing long-term patient and allograft outcomes in el-
derly kidney transplant recipients. Kidney Int Rep. 2020
Dec 13; 6 (3): 727-736. doi: 10.1016/j.ekir.2020.11.035.
Gardezi Al, Aziz F, Parajuli S. The Role of Peritoneal
Dialysis in Different Phases of Kidney Transplantation.
Kidney360.2022 Feb 28; 3 (4): 779-787. doi: 10.34067/
KID.0000482022.

Morozov YuAd, Marchenko TV, Goncharova AV, Dolets-
kaya LG. Function of the kidney transplant at children in
the early and late postoperative periods. Russian Jour-
nal of Pediatric Surgery, Anesthesia and Intensive Care.
2016; 6 (1): 8-15.

Bahl D, Haddad Z, Datoo A, Qazi YA. Delayed graft func-
tion in kidney transplantation. Curr Opin Organ Trans-
plant. 2019 Feb; 24 (1): 82-86. https://doi.org/10.1097/
MOT.0000000000000604.

Tapiawala SN, Tinckam KJ, Cardella CJ, Schiff J, Cat-
tran DC, Cole EH, Kim SJ. Delayed graft function and
the risk for death with a functioning graft. J Am Soc Neph-
rol. 2010 Jan; 21 (1): 153-161. https://doi.org/10.1681/
ASN.2009040412.

Freitas C, Fructuoso M, Martins LS, Almeida M, Pedro-
so S, Dias L et al. Posttransplant outcomes of peritoneal

10.

11.

12.



RUSSIAN JOURNAL OF TRANSPLANTOLOGY AND ARTIFICIAL ORGANS

Vol. XXVII N2 4-2025

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

dialysis versus hemodialysis patients. Transplant Proc.
2011 Jan-Feb; 43 (1): 113—116. https://doi.org/10.1016/].
transproceed.2010.12.008.

Sezer S, Karakan S, Ozdemir Acar FN, Haberal M. Dia-
lysis as a bridge therapy to renal transplantation: Com-
parison of graft outcomes according to mode of dialysis
treatment. Transplant Proc. 2011 Mar; 43 (2): 485—487.
https://doi.org/10.1016/j.transproceed.2011.01.027.
Sharma A, Teigeler TL, Behnke M, Cotterell A, Fisher R,
King A et al. The mode of pretransplant dialysis does
not affect postrenal transplant outcomes in African Ame-
ricans. J Transplant. 2012; 2012: 303596. https://doi.
org/10.1155/2012/303596.

Song SH, Lee JG, Lee J, Huh KH, Kim MS, Kim SI,
Kim YS. Outcomes of kidney recipients according to
mode of pretransplantation renal replacement therapy.
Transplant Proc. 2016 Sep; 48 (7): 2461-2463. https://
doi.org/10.1016/j.transproceed. 2016.02.096.

Yang O, Zhao S, Chen W, Mao H, Huang F, Zheng Z
et al. Influence of dialysis modality on renal transplant
complications and outcomes. Clin Nephrol. 2009 Jul; 72
(1): 62-68. https://doi.org/10.5414/CNP72062.
Caliskan Y, Yazici H, Gorgulu N, Yelken B, Emre T,
Turkmen A et al. Effect of pretransplant dialysis mo-
dality on kidney transplantation outcome. Perit Dial
Int. 2009 Feb; 29 Suppl 2: S117-S122. https://doi.
org/10.1177/089686080902902S23.

Dipalma T, Fernandez-Ruiz M, Praga M, Polanco N,
Gonzalez E, Gutierrez-Solis E et al. Pretransplant dia-
lysis modality does not influence short- or longterm out-
come in kidney transplant recipients: Analysis of paired
kidneys from the same deceased donor. Clin Transplant.
2016 Sep; 30 (9): 1097-1107. https://doi.org/10.1111/
ctr.12793.

Snyder JJ, Kasiske BL, Gilbertson DT, Collins AJ.
A comparison of transplant outcomes in peritoneal and
hemodialysis patients. Kidney Int. 2002 Oct; 62 (4):
1423-1430. https://doi.org/10.1111/j.1523-1755.2002.
kid563 x.

Moist LM, Port FK, Orzol SM, Young EW, Ostbye T, Wol-
fe RA. Predictors of loss of residual renal function among
new dialysis patients. J Am Soc Nephrol. 2000 Mar; 11
(3): 556-564. https://doi.org/10.1681/ASN.V113556.
Jansen MA, Hart AA, Korevaar JC, Dekker FW, Boe-
schoten EW, Krediet RT. NECOSAD Study Group.
Predictors of the rate of decline of residual renal func-
tion in incident dialysis patients. Kidney Int. 2002 Sep;
62 (3): 1046-1053. https://doi.org/10.1046/j.1523-
1755.2002.00505.x.

Jain D, Haddad DB, Goel N. Choice of dialysis mo-
dality prior to kidney transplantation: Does it matter?
World J Nephrol. 2019 Jan 21; 8 (1): 1-10. https://doi.
org/10.5527/wjn.v8.11.0000.

Lobbedez T, Lecouf A, Abbadie O, Ficheux M, de Li-
gny BH, Ryckelynck JP. Peritoneal dialysis and renal
transplantation. Contrib Nephrol. 2009; 163: 250-256.
https://doi.org/10.1159/000223806.

Joachim E, Gardezi AI, Chan MR, Shin JI, Astor BC,
Waheed S. Association of pre-transplant dialysis moda-
lity and posttransplant outcomes: A meta-analysis. Perit

34

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Dial Int. 2017 May-Jun; 37 (3): 259-265. https://doi.
org/10.3747/pdi.2016.00011.

Tang M, Li T, Liu H. A comparison of transplant out-
comes in peritoneal and hemodialysis patients: A meta-
analysis. Blood Purif. 2016; 42 (2): 170—-176. https://doi.
org/10.1159/000446272.

Hou YF, Wang XX, Yang HJ, Zhong S. Impact of pre-
transplant dialysis modality on kidney transplant out-
comes: a systematic review and meta-analysis. Eur Rev
Med Pharmacol Sci. 2022 Apr; 26 (7): 2292-2304. doi:
10.26355/eurrev_202204 28459.

Liakopoulos V, Roumeliotis S, Gorny X, Dounousi E,
Mertens PR. Oxidative Stress in Hemodialysis Patients:
A Review of the Literature. Oxid Med Cell Longev.
2017;2017: 3081856.

Poppelaars F, Faria B, Gaya da Costa M, Frans-
sen CFM, van Son WJ, Berger SP et al. The Complement
System in Dialysis: A Forgotten Story? Front Immunol.
2018 Jan 25; 9: 71. doi: 10.3389/fimmu.2018.00071.
Vanholder R, Heering P, Loo AV, Biesen WV, Lam-
bert MC, Hesse U et al. Reduced incidence of acute renal
graft failure in patients treated with peritoneal dialysis
compared with hemodialysis. Am J Kidney Dis. 1999
May; 33 (5): 934-940. https://doi.org/10.1016/S0272-
6386(99)70429-4.

Schwenger V, Dohler B, Morath C, Zeier M, Opelz G.
The role of pretransplant dialysis modality on renal al-
lograft outcome. Nephrol Dial Transplant. 2011 Nov; 26
(11): 3761-3766. https://doi.org/10.1093/ndt/gfr132.
Kramer A, Jager KJ, Fogarty DG, Ravani P, Finne P, Pé-
rez-Panadés J et al. Association between pre-transplant
dialysis modality and patient and graft survival after kid-
ney transplantation. Nephrol Dial Transplant. 2012 Dec;
27 (12): 4473—-4480. https://doi.org/10.1093/ndt/gfs450.
Che X, Yang X, Yan J, Yuan Y, Ma Q, Ying L et al. Effects
of pretransplant peritoneal vs hemodialysis modality on
outcome of first kidney transplantation from donors after
cardiac death. BMC Nephrol. 2018 Sep 17; 19 (1): 235.
https://doi.org/10.1186/s12882-018-1013-3.

Van Biesen W, Vanholder R, Verbeke FE Lamei-
re N. Is peritoneal dialysis associated with increa-
sed cardiovascular morbidity and mortality? Perit
Dial Int. 2006 Jul-Aug; 26 (4): 429-434. https://doi.
org/10.1177/089686080602600405.

Albakr RB, Bargman JM. A comparison of hemodialysis
and peritoneal dialysis in patients with cardiovascular di-
sease. Cardiol Clin. 2021 Aug; 39 (3): 447—453. https://
doi.org/10.1016/j.ccl.2021.04.013.

Awan AA, Niu J, Pan JS, Erickson KF, Mandayam S,
Winkelmayer WC et al. Trends in the Causes of Death
among Kidney Transplant Recipients in the United Sta-
tes (1996-2014). Am J Nephrol. 2018; 48 (6): 472-48]1.
doi: 10.1159/000495081. Epub 2018 Nov 23. PMID:
30472701; PMCID: PMC6347016.

Ying T, Shi B, Kelly PJ, Pilmore H, Clayton PA, Chad-
ban SJ. Death after Kidney Transplantation: An Ana-
lysis by Era and Time Post-Transplant. J Am Soc Ne-
phrol. 2020 Dec; 31 (12): 2887-2899. doi: 10.1681/
ASN.2020050566.

The article was submitted to the journal on 27.04.2025



