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Twelve Thousand Kidney Transplants Over More 
Than 55 Y: A Single-center Experience
Sandesh Parajuli , MD,1,2 Jacqueline Garonzik-Wang, MD, PhD,2,3 Brad C. Astor, PhD,1,4 Fahad Aziz, MD,1,2 
Neetika Garg, MD,1,2 Bridget Welch, MHA/INF,2,3 Jon Odorico, MD,2,3 Joshua Mezrich, MD,2,3 
Dixon Kaufman, MD, PhD,2,3 David P. Foley, MD,2,3 and Didier Mandelbrot, MD1,2

Background. Kidney transplant outcomes have dramatically improved since the first successful transplant in 1954. In 
its early years, kidney transplantation was viewed more skeptically. Today it is considered the treatment of choice among 
patients with end-stage kidney disease. Methods. Our program performed its first kidney transplant in 1966 and recently 
performed our 12 000th kidney transplant. Here, we review and describe our experience with these 12 000 transplants. 
Transplant recipients were analyzed by decade of date of transplant: 1966–1975, 1976–1985, 1986–1995, 1996–2005, 
2006–2015, and 2016–2022. Death-censored graft failure and mortality were outcomes of interest. Results. Of 12 000 
kidneys, 247 were transplanted from 1966 to 1975, 1147 from 1976 to 1985, 2194 from 1986 to 1995, 3147 from 1996 to 
2005, 3046 from 2006 to 2015, and 2219 from 2016 to 2022 compared with 1966–1975, there were statistically significant 
and progressively lower risks of death-censored graft failure at 1 y, 5 y, and at last follow-up in all subsequent eras. Although 
mortality at 1 y was lower in all subsequent eras after 1986–1995, there was no difference in mortality at 5 y or the last follow-
up between eras. Conclusions. In this large cohort of 12 000 kidneys from a single center, we observed significant 
improvement in outcomes over time. Kidney transplantation remains a robust and ever-growing and improving field. 

(Transplantation Direct 2024;10: e1575; doi: 10.1097/TXD.0000000000001575.) 

Since the first successful kidney transplantation between 
monozygotic twins by Dr Joseph Murray in 1954, kidney 

transplantation has modernized and improved significantly.1,2 

In the early years, kidney transplantation was viewed more 
skeptically rather than enthusiastically, mainly due to early 
immunologic risks, technical issues, adverse effects of immu-
nosuppressive agents, and a relative shortage of available 
organs.3 Rennie,4 considered transplantation as only a tempo-
rary relief from the basic form of treatment, which is dialysis, 
despite having a better quality of life with transplantation. 
In 1967, “The Gottschalk Committee report” endorsed both 
dialysis and transplantation as established therapies among 
patients with kidney failure.5 After the implementation of 
Medicare funding for renal replacement therapy in 1972, 
long-term dialysis rapidly evolved as a first-line treatment.3 
Simultaneously, the mid-1960s and early 1970s laid the 
groundwork for transplantation due to advances in organ 
preservation, immunosuppression, and histocompatibility, 
leading to better short-term outcomes, and that was further 
advanced with the introduction of cyclosporine in the early 
1980s.6 In 2019, the federal government signed the Executive 
Order “Advancing American Kidney Health” intending to 
facilitate and promote kidney transplantation as the optimal 
modality for renal replacement therapy.7

Today, compared with dialysis, kidney transplantation 
offers a better quality of life, longer life expectancy, and cost-
effectiveness.8 In the past decades, improvement in outcomes 
after kidney transplantation has been mainly attributed to 
significant improvement in early graft survival.9,10 However, 
recent data suggest continuous improvement even in long-
term outcomes.11 At the University of Wisconsin, the first 
kidney transplant was performed in 1966, and in 2022, the 
12 000th kidney transplant was completed. In this study, we 
present our experience with 12 000 kidney transplants with 
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a focus on the change in patient demographics over time, 
immunosuppression strategies, and improvements in graft 
and patient survival.

MATERIALS AND METHODS

This was a single-center study of all kidney transplant 
recipients at the University of Wisconsin from its inception 
in 1966 to 2022, when the 12 000th kidney transplant was 
performed. All recipients, including adult and pediatric, 
multiorgan transplants including a kidney, dual or en bloc 
kidneys were included. We excluded recipients who were 
transplanted at another transplant center but were fol-
lowed at our center. For 12 000 kidney outcomes, dual and 
en bloc were counted as 2 (outcomes based on the kidney). 
Next, the subgroup of kidney-only recipients (based on 
the recipient outcomes) was analyzed: here, the dual or en 
bloc kidney recipients were counted only once. En bloc or 
dual kidneys with multiorgan transplants were excluded 
(eg, kidney-pancreas recipient with en bloc kidney). Also, 
we further analyzed outcomes of kidney-only transplant 
recipients since 1994, which include some of the donor 
and immunologic risk factors. This study was approved by 
the University of Wisconsin Health Sciences Institutional 
Review Board (IRB protocol number: 2014-1072). This 
study was in adherence to the Declaration of Helsinki. The 
clinical and research activities being reported were con-
sistent with the Principles of the Declaration of Istanbul 
as outlined in “The Declaration of Istanbul on Organ 
Trafficking and Transplant Tourism.” Due to the nature of 
the study, informed consent from study patients pertinent 
to this study was not obtained.

The 12 000 kidneys were transplanted in November 2022, 
and all patients had at least 3 mo of follow-up when data 
were analyzed in February 2023. Kidney transplants were cat-
egorized into 6 decades: 1966–1975, 1976–1985, 1986–1995, 
1996–2005, 2006–2015, and 2016–2022. Death-censored 
graft failure (DCGF) and death within 1-y posttransplant, 5-y 
posttransplant, and at last follow-up were primary outcomes 
of interest. Patients were followed until DCGF or death (if 
those complications occurred) or until the end of data analysis 
in February 2023. DCGF was defined as a return to dialysis 
or retransplantation. All deaths were death with functioning 
grafts. Among kidney transplants in the 2016–2022 cohorts, 
for 1-y outcomes, only those transplanted before February 
2022 were included, whereas for 5-y outcomes, only those 
transplanted before February 2018 were included. Most kid-
ney transplant recipients continued to follow at our center 
for their posttransplant care, and their primary outcomes of 
interest were collected in our database. For those recipients 
who transferred their care to a different center, we queried 
the United Network of Organ Sharing Standard Transplant 
Analysis and Research database and identified recipients who 
had those primary outcomes of interest.

History of the University of Wisconsin Kidney 
Transplant Program

In July 1965, 3 faculty members at the University of 
Wisconsin, Dr Fritz Bach, with experience in mixed lympho-
cyte culture; Dr William Kisken, a general surgeon with inter-
est in transplant and genetics; and Dr Richard Rieselbach, 
a nephrologist with a particular interest in transplantation, 

first met to pursue a dream of transplantation in the Midwest 
of the United States.12 With this, the first kidney transplant 
from a deceased donor was performed in early 1966. In the 
same year, 7 kidneys were transplanted in 5 recipients, includ-
ing one from a living donor. The program’s volume gradu-
ally increased, and by the end of 1975, 247 kidneys had been 
transplanted. In 1974, Dr Folkert O. Belzer, who invented the 
University of Wisconsin preservation solution,13 joined the 
group and focused on further strengthening the program. In 
the last decade, approximately 250–300 kidneys are trans-
planted at University of Wisconsin annually.

Training
The University of Wisconsin has an active training program 

in both surgical and medical kidney transplantation. The sur-
gical transplant fellowship was started in 1984 and the trans-
plant nephrology fellowship in 1992. So far, >60 surgeons and 
nephrologists have been trained in the program and are prac-
ticing in the field both in the United States and internationally.

Database and Clinical Research Program
The Wisconsin Allograft Recipient Database (WisARD) 

was initiated in 1984 and prospectively collects information 
on all solid organ transplants performed at the University of 
Wisconsin. Available data include pretransplant details (eg, 
cause of disease, duration of disease, comorbidities), immedi-
ate posttransplant data (eg, all relevant medications, labora-
tory values, and in-hospital events), and follow-up information 
(graft survival, hospitalizations, procedures, and diagnoses). 
WisARD receives laboratory values for most recipients, along 
with major health events. Throughout the years WisARD has 
been a valuable resource for research studies performed by 
University of Wisconsin transplant faculty and trainees result-
ing in numerous publications on a broad array of transplant-
related issues. WisARD data was further refined in 1994 when 
an electronic medical record system was implemented and 
started collecting various other transplant-relevant informa-
tion including some of the donor’s information.

Immunosuppressive Agents
Both induction and maintenance immunosuppressive 

agents have evolved with time. We have utilized all available 
induction and maintenance immunosuppressive agents, start-
ing from steroid-only induction, followed by anti-lymphocyte 
globulin, anti-thymocyte globulin, OKT3, daclizumab or basi-
liximab, and recently either rabbit anti-thymocyte globulin or 
alemtuzumab.14-17

Clinic Follow-up
We follow our kidney transplant recipients at either the 

University Hospital or various outreach regional clinics. 
After discharge from an initial kidney transplant admission, 
patients are typically seen at posttransplant times of 3 wk, 
6 wk, 3 mo, 6 mo, 9 mo, 12 mo, 18 mo, 24 mo, and then annu-
ally, unless the recipient decides to transfer their care to a dif-
ferent transplant center. We have a busy transplant clinic with 
>12 000 clinic visits per year. As of the end of 2022, we were 
following 3106 kidney-only transplant recipients and a total 
of 3745 kidney transplant recipients (including simultaneous 
pancreas-kidney, liver-kidney, etc.) who were transplanted at 
our center. In 2011, we established a novel delayed graft func-
tion (DGF) clinic so that patients could be discharged once 
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recovered from surgery yet still requiring intermittent dialysis 
in the setting of DGF.18 Our clinic also follows several hun-
dred recipients transplanted at other centers. Approximately 
500 kidney biopsies are performed in the outpatient clinic per 
year.

Statistical Analyses
Baseline characteristics were compared using the chi-

square test or t tests, as appropriate. Bivariable and multivari-
able logistic regression models and Cox proportional hazards 
regression models with a 95% confidence interval were used 
to assess primary outcomes with reference to those trans-
planted in 1966–1975. All variables from baseline character-
istics were included in multivariable analyses. Kaplan-Meier 
survival analysis for each outcome was created by comparing 
all 6 groups. Additional models considered primary outcomes 
exclusively among kidney-only recipients. A P value of less 
than or equal to 0.05 was considered statistically significant. 
All analyses were performed using the MedCalc Statistical 
Software, Version 16.4.3 (MedCalc Software, Ostend, 
Belgium; https://www.medcalc.org; 2016).

RESULTS

Entire Cohort
A total of 12 000 kidneys were transplanted between 

March 1966 and November 2022 (Table 1). Over time, the 
mean age of recipients at the time of transplant increased, as 
did body mass index (BMI). The proportion of non-White 
recipients (particularly African American and Asian), and 
previous transplant recipients also increased. The proportion 
of DGF and postoperative length of stay decreased (Table 2). 
Notably, the proportion of live donor kidney transplants did 
not change over time. Patient and graft survival at 1 y, 5 y, and 
the last follow-up continually improved throughout the study 
period (Figure 1).

The risk of DCGF at 1 y, 5 y, and at last follow-up was sig-
nificantly lower over time in comparison with recipients dur-
ing 1966–1975 (Table 3). While mortality was significantly 
lower at 1-y posttransplant, it was not significantly different 
at 5-y posttransplant (Figure 2). At last follow-up, unadjusted 
mortality was increased, but adjusted mortality was not 
(Table 4). The Kaplan-Meier curves for patient survival are 
shown in Figure 3.

Long-term Survival
As of 1997, 4142 kidneys had been transplanted, which 

provides at least 25 y of follow-up. At the last, follow-up, 565 
(14%) recipients had the same kidney allograft for >25 y. Of 
these 565, 270 (48%) were recipients of a living kidney donor, 
132 (23%) were simultaneous pancreas and kidney recipients 
and one was a simultaneous heart-kidney recipient.

Kidney-only Recipients
We also analyzed outcomes when including just kidney-only 

recipients. There were a total of 10 145 kidney-only recipients 
including 105 dual kidney recipients and 86 en bloc recipi-
ents. The first dual kidney transplant was performed in 1998 
and en bloc in 1984 at our center. The outcomes were highly 
similar to the entire cohort of 12 000 kidneys and are shown 
in Tables S1–S3 (SDC, http://links.lww.com/TXD/A610) and 
Figures S1–S3 (SDC, http://links.lww.com/TXD/A610).

Kidney-only Recipients Since 1994
Since 1994, 7363 kidneys were transplanted at our center 

(Table S4, SDC, http://links.lww.com/TXD/A610). Similar 
to the previous findings, the age of the recipients continues 
to increase along with the BMI in the current era. Also, the 
proportion of kidneys from donation after circulatory death 
(DCD) was highest at 21% in the 2016–2022 era compared 
with 7% in 1994–1995 or 1996–2005. However, the pro-
portion of living donor transplants peaked at 44% in the 
1996–2005 era and has declined to 36% in the 2016–2022 
era. Also, the rate of preemptive transplants has been declin-
ing and was only 14% in the recent era of 2016–2022. Similar 
to the recipient demographics, the donor’s age and BMI have 
been continuously rising.

There was a significant decrement in the length of stay after 
transplant in the current era of 2016–2022 with a mean of 
5.4 d compared with 17.4 d in 1994–1995 (data not shown). 
Also, in the current era, the rate of DCGF and death has 
improved significantly.

The risk of DCGF at 1 y, 5 y, and at last follow-up was 
lower over time in comparison with recipients during 1994–
1955 (data not shown). While after adjustment of various 
recipient’s and donor’s characteristics, still, the risk of DCGF 
was lower over time at 1 and 5 y but not at the last follow-up. 
Mortality was not significantly lower in the adjusted model in 
the current era.

CONCLUSIONS

In this large retrospective cohort of 12 000 kidneys trans-
planted from a single center, over more than 55 y, we dem-
onstrate a significant improvement in 1-y graft and patient 
survival. We also highlight how baseline characteristics of 
transplant recipients have changed over time, with recipi-
ents getting older, the proportion of nonwhite recipients 
rising, the BMI increasing, and the postoperative length 
of stay shortening. Also, some of the donor’s demograph-
ics have changed, and we are utilizing more DCD kidneys 
in the recent era. In the past, while 1-y graft survival was 
improving in the United States during the 1990s compared 
with the immediate postcyclosporine era (the early 1980s), 
long-term graft outcomes were felt to be significantly lag-
ging.19 However, recent data show continuous improvement 
in long-term outcomes, similar to this study.11 Also, positive 
reports like this, including data on prolonged graft survival, 
may open avenues for further research and learning oppor-
tunities for the providers.

Here, we demonstrate stepwise improvement in DCGF, with 
hazard ratio (HR) of 0.03 (P < 0.001) for 1-y graft failure in 
the current era of 2016–2022, compared with the historic era 
of 1966–1975 in an adjusted model. Similar, outcomes with 
HR of 0.11 (P < 0.001) for 5-y DCGF were found among 
recipients transplanted in the current era of 2016–2022, along 
with at last follow-up with a HR of 0.19 (P < 0.001). There 
has also been some improvement in the patient’s mortality 
at 1 y, 5 y, and last follow-up, although that is not as pro-
found as DCGF. The reason behind this could be related to 
the increasing age of the recipients, and as recipients in the 
new era are having functional grafts for a longer period, their 
risk of early DCGF is low, so they are likely to have mortality 
with functional graft, as all mortality in our cohort was with 
functional graft.

https://www.medcalc.org
http://links.lww.com/TXD/A610
http://links.lww.com/TXD/A610
http://links.lww.com/TXD/A610
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Kidney transplant outcomes depend upon various factors, 
including center volume and experience.20,21 In 1 study among 
285 US transplant centers from 2006 to 2016, comparing 

outcomes among high-volume centers and low-volume cent-
ers, even among high-risk recipients (defined as age > 70 y, 
higher BMI > 35 kg/m2, receiving kidney with higher kidney 

TABLE 1.

Baseline demographics of 12 000 kidney transplant

Year of transplant 1966–1975 1976–1985 1986–1995 1996–2005 2006–2015 2016–2022 P 

Volume 247 1147 2194 3147 3046 2219 Total = 12 000
Male (%) 146 (59) 709 (62) 1331 (61) 1846 (59) 1858 (61) 1395 (63) 0.06
Mean age at transplant (y, SD) 33.5 ± 13.1 35.5 ± 1.7 40.7 ± 2.8 45.5 ± 13.9 50.3 ± 13.6 52.7 ± 13.8 <0.001
Age range at transplant (y)       <0.001
  <18 36 (15) 65 (6) 74 (3) 104 (3) 42 (1) 35 (2)  
  18–45 156 (63) 830 (72) 1343 (61) 1362 (43) 958 (32) 572 (26)  
  >45–65 55 (22) 251 (22) 720 (33) 1472 (45) 1598 (53) 1187 (54)  
  >65 0 1 57 (3) 254 (8) 448 (15) 425 (19)  
Race (%)       <0.001
  White 236 (96) 1084 (95) 1990 (91) 2776 (88) 2473 (81) 1653 (75)  
  African American 8 (3) 49 (4) 141 (6) 208 (7) 316 (10) 317 (14)  
  Native American 2 (1) 7 (1) 26 (1) 50 (2) 62 (2) 29 (1)  
  Asian 1 1 24 (1) 101 (3) 185 (6) 205 (9)  
  Unknown/declined/other 0 5 16 (1) 12 10 15 (1)  
Mean BMI at transplant (kg/m2) 21.0 ± 3.4 21.7 ± 3.5 24.3 ± 4.6 26.3 ± 5.4 27.6 ± 5.2 28.0 ± 5.4 <0.001
Living donor (%) 89 (36) 414 (36) 593 (27) 1091 (35) 1007 (33) 676 (31) <0.001
Cause of ESKD (%)       <0.001
  Diabetes 6 (2) 347 (30) 912 (42) 1158 (37) 947 (31) 753 (34)  
  Hypertension 11 (5) 78 (7) 143 (7) 250 (8) 312 (10) 287 (13)  
  Specified glomerulonephritis 38 (15) 186 (16) 350 (16) 544 (17) 630 (21) 441 (20)  
  Chronic glomerulonephritis 97 (39) 148 (13) 168 (8) 140 (4) 63 (2) 32 (1)  
  Polycystic kidney disease 17 (7) 77 (7) 167 (8) 283 (9) 376 (12) 239 (11)  
  Other/unknown 78 (32) 311 (27) 454 (21) 772 (25) 718 (24) 467 (21)  
Types of transplant       <0.001
  Kidney only 247 (100) 1145 (100) 1783 (81) 2558 (81) 2673 (88) 1930 (87)  
  Kidney, pancreas  2 396 (18) 540 (17) 302 (10) 213 (10)  
  Kidney, liver   11 (1) 29 (1) 68 (2) 63 (3)  
  Kidney, heart   3 17 (1) 3 11 (1)  
  Kidney, lung   0 0 0 2  
  Kidney, heart, pancreas   1 0 0 0  
  Kidney, liver, pancreas, intestine   0 3 0 0  
Number of kidney/s (%)       <0.001
  Single 247 (100) 1139 (99) 2186 (100) 3037 (97) 2896 (95) 2093 (94)  
  Dual  0 0 32 (1) 104 (3) 76 (3)  
  En bloc  8 (1) 8 70 (2) 46 (2) 42 (2)  
  En bloc, kidney-pancreas  0 0 8 0 8  
Previous transplant (%) 36 (15) 165 (14) 254 (12) 560 (18) 606 (20) 360 (16) <0.001
No. of previous transplants (%)       <0.001
  0 211 (85) 982 (86) 1940 (88) 2587 (82) 2440 (80) 1856 (84)  
  1 34 (14) 149 (13) 213 (10) 447 (14) 495 (16) 291 (13)  
  2 2 (1) 14 (1) 34 (2) 92 (3) 97 (3) 54 (2)  
  3 0 2 6 19 (1) 12 14 (1)  
  4 0 0 1 1 2 0  
  5 0 0 0 1 0 1  
Preemptive transplant (%) 13 (5) 118 (16) 582 (27) 845 (27) 753 (25) 313 (14) <0.001
Induction immunosuppression       <0.001
  ALG 33 (13) 188 (16) 705 (32) 0 0 0  
  ATG 4 (2) 269 (23) 78 (4) 446 (14) 0 0  
  rATG 0 0 0 224 (7) 518 (17) 696 (31)  
  OKT3 0 2 1082 (49) 57 (2) 0 0  
  Alemtuzumab 0 0 0 886 (28) 214 (7) 401 (18)  
  Basiliximab 0 0 0 1103 (35) 2235 (73) 461 (21)  
  Daclizumab 0 0 0 140 (4) 0 0  
  Other/unknown/none 210 (85) 688 (60) 329 (15) 271 (9) 78 (3) 643 (29)  

Bold values indicate statistically significant with P <0.05.
ALG, anti-lymphocyte globulin; ATG, anti-thymocyte globulin; BMI, body mass index; ESKD, end-stage kidney disease; rATG, rabbit anti-thymocyte globulin.
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TABLE 2.

Outcomes of 12 000 kidney transplants

Year of transplant 1966–1975 1976–1985 1986–1995 1996–2005 2006–2015 2016–2022 P 

Delayed graft function (%) 129 (52) 348 (30) 243 (11) 457 (15) 582 (19) 309 (14) <0.001
Length of stay after transplant (d) 28.5 ± 18.2 27.5 ± 13.2 23.3 ± 14.7 11.3 ± 9.8 7.0 ± 6.1 6.6 ± 8.4 <0.001
Death censored graft failure at 1 y (%) 85 (34) 266 (23) 191 (9) 148 (5) 93 (3) 33 (2)/2009 <0.001
Death with functional graft at 1 y (%) 13 (5) 55 (5) 54 (3) 86 (3) 76 (3) 50 (3) 

/2009
<0.001

Death censored graft failure at 5 y (%) 106 (43) 370 (32) 387 (18) 444 (14) 273 (9) 47 (5)/746 <0.001
Death with functional graft at 5 y (%) 44 (18) 224 (20) 394 (18) 614 (20) 373 (12) 75 (10)/746 <0.001
Death censored graft failure at last follow-up (%) 165 (67) 626 (55) 979 (45) 1007 (32) 568 (19) 93 (4) <0.001
Death with functional graft at last follow-up (%) 73 (30) 415 (36) 893 (41) 1214 (39) 851 (28) 224 (10) <0.001

Bold values indicate statistically significant with P <0.05.

FIGURE 1. Graft and patient survival. Continuous improvement in actual graft survival (A) and patient survival (B), among 12 000 kidney 
transplants.

TABLE 3.

Risk of graft failure (DCGF): all cohort

Complications 

Unadjusted Adjusted

HR (95% CI) P HR (95% CI) P 

1-y DCGF     
  1966–1975 Ref Ref Ref Ref
  1976–1985 0.61 (0.48-0.78) <0.001 0.55 (0.25-1.20) 0.13
  1986–1995 0.21 (0.16-0.27) <0.001 0.26 (0.12-0.55) <0.001
  1996–2005 0.11 (0.08-0.14) <0.001 0.12 (0.06-0.26) <0.001
  2006–2015 0.07 (0.05-0.09) <0.001 0.07 (0.03-0.15) <0.001
  2016–2022 0.04 (0.02-0.05) <0.001 0.03 (0.01-0.07) <0.001
5-y DCGF     
  1966–1975 Ref Ref Ref Ref
  1976–1985 0.65 (0.53-0.81) <0.001 0.51 (0.27-0.98) 0.04
  1986–1995 0.31 (0.25-0.39) <0.001 0.38 (0.21-0.70) 0.002
  1996–2005 0.24 (0.20-0.30) <0.001 0.30 (0.16-0.56) <0.001
  2006–2015 0.15 (0.12-0.19) <0.001 0.18 (0.10-0.34) <0.001
  2016–2022 0.08 (0.06-0.11) <0.001 0.11 (0.06-0.21) <0.001
DCGF at last follow-up     
  1966–1975 Ref Ref Ref Ref
  1976–1985 0.79 (0.67-0.94) 0.008 0.51 (0.31-0.84) 0.008
  1986–1995 0.59 (0.50-0.70) <0.001 0.52 (0.33-0.84) 0.008
  1996–2005 0.58 (0.49-0.68) <0.001 0.58 (0.36-0.93) 0.03
  2006–2015 0.42 (0.35-0.49) <0.001 0.45 (0.28-0.72) 0.001
  2016–2022 0.15 (0.12-0.19) <0.001 0.19 (0.11-0.31) <0.001

Bold values indicate statistically significant with P <0.05. Adjusted for sex, age, BMI, living donor transplant, diabetes as cause of ESKD, multiorgan transplant, previous transplant, preemptive trans-
plant, use of depleting induction, and kidney DGF.
BMI, body mass index; CI, confidence interval; DCGF, death-censored graft failure; DGF, delayed graft function; ESKD, end-stage kidney disease; HR, hazard ratio; Ref, reference.
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donor profile index > 85%, acute kidney injury or hepatitis C 
+ve), Merzkani et al22 reports that in high-risk recipient sub-
groups, low-center volume (compared with high-center vol-
ume) was associated with a higher risk of death in the elderly 
(age ≥ 70 y) and higher risk of graft failure in obese recipients 

(BMI ≥ 35 kg/m2) at short- and long-term follow-up. This may 
be related to higher volume centers presumably having more 
experience, a more extensive multidisciplinary teams, and 
broader resources for management and follow-up. The impact 
of a large, specialized network of transplant coordinators 

FIGURE 2. Death censored graft failure. Kaplan-Meier survival curve of death censored graft failure at 1 y (A), at 5 y (B), and last follow-up (C) 
among 12 000 transplants.

TABLE 4.

Risk of death: all cohort

Complications 

Unadjusted Adjusted

HR (95% CI) P HR (95% CI P 

1-y death with functioning graft     
  1966–1975 Ref Ref Ref Ref
  1976–1985 0.90 (0.49-1.64) 0.72 0.94 (0.51-1.75) 0.86
  1986–1995 0.46 (0.25-0.85) 0.01 0.39 (0.20-0.76) 0.006
  1996–2005 0.49 (0.28-0.89) 0.02 0.32 (0.17-0.60) <0.001
  2006–2015 0.47 (0.26-0.84) 0.01 0.24 (0.13-0.45) <0.001
  2016–2022 0.46 (0.25-0.84) 0.01 0.22 (0.12-0.46) <0.001
5-y death with functioning graft     
  1966–1975 Ref Ref Ref Ref
  1976–1985 1.18 (0.85-1.65) 0.31 1.31 (0.40-4.29) 0.65
  1986–1995 1.07 (0.78-1.47) 0.68 1.27 (0.40-3.99) 0.68
  1996–2005 1.17 (0.86-1.60) 0.31 1.30 (0.42-4.08) 0.65
  2006–2015 0.73 (0.53-1.01) 0.053 0.73 (0.23-2.29) 0.59
  2016–2022 1.36 (0.98-1.90) 0.07 1.05 (0.33-3.31) 0.94
  2016–2022 0.15 (0.12-0.19) <0.001 0.19 (0.11-0.31) <0.001
Death with functioning graft at last follow-up     
  1966–1975 Ref Ref Ref Ref
  1976–1985 1.51 (1.70-1.96) <0.001 0.86 (0.27-2.76) 0.80
  1986–1995 1.79 (1.39-2.30) <0.001 1.11 (0.35-3.49) 0.86
  1996–2005 2.90 (2.25-3.73) <0.001 1.45 (0.46-4.57) 0.53
  2006–2015 3.17 (2.45-4.10) <0.001 1.28 (0.41-4.05) 0.67
  2016–2022 2.72 (2.04-3.62) <0.001 0.97 (0.31-3.12) 0.97

Bold values indicate statistically significant with P <0.05. Adjusted for sex, age, BMI, living donor transplant, diabetes as cause of ESKD, multiorgan transplant, previous transplant, preemptive trans-
plant, use of depleting induction, and kidney DGF.
BMI, body mass index; CI, confidence interval; DGF, delayed graft function; ESKD, end-stage kidney disease; HR, hazard ratio; Ref, reference.
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also helps manage and follow-up with patients with tailored 
protocols that are needed to improve patient and graft sur-
vival. In addition, high-volume centers are more likely to 
have increased availability of other advanced specialties such 
as transplant cardiology, transplant infectious disease, and 
oncology that may help optimize outcomes. High-volume 
centers for each specific high-risk group might have a lower 
threshold to accept these populations and take a risk.

Similar to our study, in 2001, Matas et al23 presented their 
experience of 2500 living donor kidney recipients, showing 
the outcome of living donor transplants has continued to 
improve. Overall, graft and patient survival have improved 
over time despite various suboptimal recipient and donor 
factors including older recipient age, higher BMI, frequency 
of diabetes, longer dialysis time, older donor age, DCD, and 
many more.24 Among deceased donor kidney recipients, the 
10-y overall graft survival rate was 42.3% from 1996 to 1999 
and increased to 53.6% from 2008 to 2011. The 10-y patient 
survival rate increased from 60.5% during the 1996–1999 
period to 66.9% during the 2008–2011 period.24

With these improvements, it is not unusual for some of 
our kidney recipients to have prolonged graft survival of 
>20 or 30 y. This is demonstrated in increasing reports on 
patients transplanted in the 1980s or early 1990s.25,26 We 
have previously reported “Characteristics and Outcomes of 
Kidney Transplant Recipients with a Functioning Graft for 
More than 25 Years.”25 This study of 112 recipients found 
that despite prolonged graft survival, not everyone had 
an ideal posttransplant course. Only 66% received living 
donor kidneys, and 18% of recipients had previous kid-
ney transplants. Also, 24% had acute rejection, 44% had 
malignancy, predominantly skin cancers, and 77% had 
some form of infectious complications, particularly urinary 
tract infections. At last follow, the majority of recipients 
had hypertension and hyperlipidemia. Likely, due to close 

follow-up in a dedicated transplant clinic, they had excel-
lent graft function with a mean estimated glomerular filtra-
tion rate of 53.2 ± 14, even after a mean of 29.8 ± 4.0 y 
posttransplant.

Our study has the expected limitations of a single-center 
observational study, reflecting our specific population and 
clinical approach, which has evolved with time. Our findings 
are reflective of our specific practice, and this should be fac-
tored into the interpretation. However, our large center expe-
rience and granular clinical registry provide a useful basis for 
estimating risks and reporting outcomes. Another potential 
advantage of our single-center data is that it reflects a more 
homogeneous clinical approach to patient selection, surgical 
technique, and medical management, in contrast to registry 
data involving multiple centers.

In conclusion, this is the first study from a single center 
with 12 000 kidney transplants assessing various outcomes. 
Kidney transplantation remains a robust and ever-growing 
and improving field. This type of data may continue to help 
motivate the patients and the providers dedicated to the field 
of transplant. With close follow-up and appropriate manage-
ment, it is possible not only to increase the quantity of kidney 
transplant volume but also the quality as assessed by the pro-
longed graft survival.
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