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Clinical Outcomes and Contributors in Contemporary Kidney
Transplantation: Single Center Experience

Jae-Sung Ahn, M.D.", Kyung Sun Park, M.D."? Jongha Park, M.D."?, Hyun Chul Chung, M.D."?,
Hojong Park, M.D.2, Sang Jun Park, M.D.>*, Hong Rae Cho, M.D.>* and Jong Soo Lee, M.D."?

Division of Nephrology, Department of Internal Medicine', Biomedical Research Center?, Department of Surgery3,
Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

Background: In recent years, introduction of novel immunosuppressive agents and its proper implementation for clinical practice
have contributed to improving clinical outcomes of kidney transplantation (KT). Here, we report clinical outcomes of KTs and
related risk factors.

Methods: From July 1998 to June 2016, 354 KTs (182 from living and 172 from deceased donors) have been performed at Ulsan
University Hospital. We retrospectively reviewed the clinical characteristics and outcomes of KT recipients, then estimated graft
and patient survival rate were estimated and analyzed risk factors using Cox-regression.

Results: The median follow-up period was 53 months (range; 3 to 220 months). The mean ages of recipients and donors were
45.0 years (SD, 12.5) and 44.7 years (SD, 13.6) years, respectively. During follow-up, 18 grafts were lost and 5- and 10-year
death-censored graft survival was 96.7% and 91.5%, respectively. Biopsy-proven acute rejection (BPAR) occurred in 71 patients
(55 cases of acute cellular rejection and 16 of antibody-mediated rejection). Cox-regression analysis showed that BPAR was a
risk factor related to graft loss (hazard ratio [HRI, 14.38; 95% confidence interval [CI, 3.79 to 54.53; £<0.001). In addition, 15
patients died, and the 5- and 10-year patient survival was 97.2% and 91.9%, respectively. Age =60 years (HR, 6.03; 95% CI, 1.12
to 32.61; P=0.037) and diabetes (HR, 6.18; 95% CI, 1.35 to 28.22; P=0.019) were significantly related to patient survival.
Conclusions: We experienced excellent clinical outcomes of KT in terms of graft failure and patient survival despite the relatively
high proportion of deceased donors. Long-term and short-term clinical outcomes have improved in the last two decades.
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Table 1. Baseline characteristics of kidney transplantation recipients

Characteristic

Age (yr)
Female sex
Cause of ESRD
DM
HTN
CGN
Others
Unknown
Type of pre-KT RRT
Hemodialysis
Peritoneal dialysis
Preemptive
Previous KT failure
HLA mismatches
Total
DR
PRA (%)
0~20
20~80
80~100
CMV IgG, positive
Induction IS
None
Basiliximab
Thymoglobulin
Both above
Initial CNI, tacrolimus

!

h}

S48

AL 450+£125

Total (n=354)

45.0£12.5
145 (41.0)

74 (20.9)
29 (8.2)
123 (34.7)
24 (6.8)
104 (29.4)

244 (68.9)
55 (15.5)
55 (15.5)
11 (3.1)

34x15
1.14£0.7

134 (89.3)
12 (8.0)
4 .27

328 (92.7)

35 (9.9)
294 (83.1)
21 (5.9)
4 (1.1)
296 (83.0)

Data are presented as mean+SD or number (%).
Abbreviations: ESRD, end-stage renal disease; DM, diabetes mellitus; HTN, hypertension; CGN, chronic glomerulonephritis; KT, kidney
transplantation; RRT, renal replacement therapy; HLA, human leukocyte antigen; PRA, panel reactive antigen; CMV, cytomegalovirus;

A, B 71712 53] 3~2207H9) 0] QtHTable 1).
o] = AA| Alo]Alo] 1824)(51.4%), AHA| Alo]Alo] 1724
(48.6%)0)Q1aL, A Alo]AlS ure 31210 Wit Lho]i
D2+1234|2 AHH) Alo|ale] A-0(48.0+12.04) K} o]
AA HATHP<0.001). F-oIx}o] B AYL 447+13.6

AlSEH(Table 2). o]4] 7 FHEA T} BubRAS vk g)

Living (n=182) Deceased (n=172) Pvalue
4224123 48.0+12.0 <0.001
66 (36.3) 78 (45.3) 0.082
0.010

35 (19.2) 39 (22.7)

14 (7.7) 15 (8.7)

80 (44.0) 43 (25)

11 (6.0) 13 (7.6)

42 (23.1) 62 (36.0)
<0.001

102 (56.1) 142 (82.6)

25 (13.7) 30 (17.4)

55 (30.2) 0 (0.0)
10 (5.5) 1 (0.6) 0.004
3.0£1.5 39+1.5 <0.001
1.0+0.7 1.3+ <0.001
0.513

68 (91.9) 66 (86.8)

5 (6.8) 7 (9.2)

1 (1.3) 3 (4.0)
174 (95.6) 154 (89.5) 0.003
<0.001

32 (17.6) 3 (1.7

145 (79.7) 149 (86.6)

3 (1.6) 18 (10.5)

2 (1.1) 2 (1.2)
136 (74.7) 160 (93.0) <0.001

IgG, immunoglobulin G; IS, immunosuppressant; CNI, calcineurin inhibitor.

Table 2. Baseline characteristics of kidney donors

Characteristic

Age (yr)

Female sex
Height (cm)
Weight (kg)

Total (n=354) Living (n=182) Deceased (n=172) P-value
447+13.6 443+11.8 45.18+15.4 0.552
141 (39.8) 101 (55.5) 40 (23.3) <0.001
165.2£10.8 163.7+9.2 167.2+12.4 0.004
65.6*12.5 65.6+11.8 65.6*13.4 0.973

Data are presented as mean+SD or number (%).
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H A= Zhz) 24475 (68.9%) 1 555 (15.5%) 0] 9o, L
2] 557 (15.5%)2 41 Al 8% glo] Bk Al7ge] 4 (pr-
eemptive transplantation)2 ¥FQrth ABO oy R A3
O A1 176(0.3%) ol 4 A1 EIGLIL, THA Algol A& o
o[ 4141 7% HAHOR Ao] AL e A 116](3.1%)
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(34.7%) .2 7}7F Wik, tfe- iy o] 747(20.9%),
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Table 3. Clinical outcomes of kidney transplantation recipients

Variable Total (n=354)

Follow-up (mo) 53 (3~220)
CIT (min) 135 (36~922)
Delayed graft function 23 (6.5)
1-Year creatinine (mg/dL) 1.38+£1.2
1-Year eGFR (mL/min) 63.6+19.3
BPAR 71 (20.0)

Acute T-cell mediated rejection 55 (15.5)

Acute antibody-mediated rejection 16 (4.5)
CMV infection 46 (13.0)
BK nephropathy 30 (8.5)
PJP infection 1 (0.3)
Recurrent GN 35 (9.9)
Malignancy 15 (4.2)
NODAT 58 (16.4)
Graft failure, death censored 18 (5.1)
Death 15 (4.2)

Data are presented as median (range), number (%), or mean=+SD.

HLA EYUX|= A Alo]A] Bt AA| o] A]of| 4] ou]
QA =rom(3.0£1.5 vs. 3.9+1.5, P<0.001), DR &2
A& w7 FA| 2 YA Alo] Al Btk AR 4lo] 4] Shaje] A
ou] QA =9ktH1.0£0.7 vs. 1.3£0.7, P<0.001). PRA
7= A Alo] Ao A 0%~20%7} 91.9%, 20%~80%
7} 6.8%. 80%~100%7} 1.3%% 0.1, AFA| Alo|Alqtof| A zt
7} 86.8%, 9.2%, 4.0%% & - o= F2lgh Zfol= ¢l
tHP=0.513). MY AAA] S QL AR Alo|AEe A
)R] kL A ST} 3218(17.6%), basiliximab 145(79.7%),

Living (n=182) Deceased (n=172) P-value
58 (3~218) 46 (3~220) 0.014
72 (36~300) 307 (45~922) <0.001

3 (1.6) 20 (11.6) <0.001
1.38+1.3 1.38+1.0 0.981
6471182 62.5+20.4 0.309

35 (19.2) 36 (20.9) 0.537
26 (14.3) 29 (16.9)

9 (4.9) 7 (4.0)

13 (7.1) 33 (19.2) 0.001

12 (6.6) 18 (10.5) 0.191

0 1 (0.6) 0.303

22 (12.1) 13 (7.6) 0.154
10 (5.5) 5(29) 0.033
23 (12.6) 35 (20.3) 0.050
10 (5.5) 8 (4.7) 0.718
9 (4.9) 6 (3.5) 0.490

Abbreviations: CIT, cold ischemic time; eGFR, estimated glomerular filtration rate; BPAR, biopsy-proven acute rejection; CMV,
cytomegalovirus; PJP, Pneumocystis jrioveci pneumonia; GN, glomerulonephritis; NODAT, new onset diabetes after transplantation.
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Fig. 1. Graft survival rates of all kidney transplantation (A) and by donor types. (B) Living donor vs. deceased donor.
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thymoglobulin& F£0i3F %7} 3% (1.6%) o]tk A Al
o] AL o]| A= basiliximab 1499 (86.6%), thymoglobulin 18
™(10.5%) 0.2 AH| Alo]Ale] B3] thymoglobuling =
Hko. B1xl7} WortH(P<0.001). 82 W A A 2 tacroli-
musE ARE-EE 73-9= A Alo] AT 136 (74.7%), AHA)
Alo] A2 1607 (93.0%) ©] L THP<0.001).
2. Ol4 T ANFat

DGF= 239)(6.5%) ol A} HAY5EI AL AA] Alo] A ol A AY
A Alo] Ao A Eet ofu] QIA] WkTH204] vs. 34, P<
0.001). gH3]d A7k ARA] Alo] Aol A F1HgE 307
(R 9 45~9225) 0] Qe Alo|4] & AR Hit Ao}

Table 4. Detailed causes of graft failure and patient death (n=354)

Variable No. (%)

Graft failure 18 (5.1)
Chronic rejection 5
Acute rejection
Non-adherence
BK nephropathy
Recurrence of glomerulonephritis
Unknown

Patient death
Sudden cardiac death
Cerebral infarction

NN — — W= Gy — W= - —

(4.2)

Pneumonia
Sepsis
Tuberculosis
Malignancy
Unknown

1.0 1 e

0.8 1
0.6 1

0.4 1

Patient survival

0.2 1

T T T T
0 50 100 150 200 250
Time posttransplant (mo)

U =X 1.38+1.2 mg/dL, S=AAMEA] o] TH-&-(estimated
glomerular filtration rate)2 63.6+19.3 mL/min/1.73 m20]
2lth. BPARS 714(20.0%)0] 401, ACR 554(15.5%),
AAMR 169(4.5%) Gt} CMV Zr9L 464)(13.0%), BK BF
oy A Al W22 309)(8.5%), H|EAEH|H (Preumocysti-
tis jiroveci pneumonia)-& 164](0.3%) 7} WAy sk k. AFLA|
A1 o] e 359(9.9%), oHdFFE 159(4.2%), o] 4]
% o " (new onset diabetes mellitus after transplantation)
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o] 549 9 10 R} =L 7217 97.2%2) 91.6%% 11,
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Fig. 2. Patient survival rates of all kidney transplantation (A) and by donor types. (B) Living donor vs. deceased donor.
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G4 ZYoteld >3.0 mg/mL 69, Z12fal A A] HARA}
7} 29 21 tH(Table 5). SCD2} ECDe] o] AlA] AZ=§-2o
on] gl xjolE Ho|x] eFrH(P=0.129) (Fig. 3). UNOS
(United Network for Organ Sharing) 7|3 ECD o]4]-& 32
| (18.6%) $aL SCDL} o] A4l &Ll o]z} §ldch
(P=0.673). 3@ AITHY] S5k 30725 7o s
T o' el HE S dio = o] A4l AEE=
zlo| 7} ¢l 9 tH(P=0.358) (Fig. 4).

S
91 BPAR o] 57} 35 th(Table 6). 53 & 104 o]
A4l AEELS BPARO| 9l S 86.4%9} T1%%].0.1,
BPAR®] gl A9(54 100%, 104 98.8%)2} v wato] o
u] Q1A Wtth(log rank test, £<0.001) (Fig. 5). Al&}o] 4]
FaAe] gH, MY = QY] TR, CMV 44, 4lo)4]
1d Aol AFA| o7k <55 mL/min/1.73 m” u|ghS 2
A Sl dAp= ekt oy BA4E Al 23} BPAR
of 17} o] A4l AEEC] TS WA= FHA AR

gkl E] i th(hazard ratio [HR], 14.38; 95% confidence inter-

Table 5. Detailed causes of expanded criteria donor (n=45)

Variable No. (%)
Non-heart beating donor 2 (44)
Hypotensive shock 19 (42.2)
Age >60 yr 18 (40.0)
Serum creatinine >3.0 mg/dL 6 (13.4)
1.0 M
0.8
g
S 0.6+
3
w
T 04
O
0.2 1
—— Standard criteria donor
0 Expanded criteria donor P=0.129
0 50 100 150 200 250

Time posttransplant (mo)

Fig. 3. Graft survival rates of deceased donor kidney trans-
plantation by donor types. Standard criteria donor vs. expanded
criteria donor.
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A gEgol JFE vA= 82 = o] 604 o]
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(HR, 6.18; 95% CI, 1.35~28.22; P=0.019)0] 8-2]3} Iz}
B2 S = HTable 7). 2| a1 9] 4lo]4lo] F7}5}=
FA|E, 604] o] & 299(82%)0] 1, 5 H 104 3}
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Fig. 4. Graft survival rates by median time of cold ischemic time
(CIT).

JKST 187



J Korean Soc Transplant - December 2017 - Volume 31 - Issue 4

Table 6. Factors associated with graft failure

Cox regression

Variable Univariate
Prvalue HR (95% CI)
Age (reference <35 yr)
35~50 0.294 0.124 0.440 (0.155~1.253)
51~59 0.335 0.962 1.034 (0.261~4.095)
=60 0.984 0.111 3.892 (0.733~20.665)
Female sex 0.649
Diabetes 0.305
HLA mismatches >3 0.836
HLA-DR mismatches >1 0.641
Induction IS, IL-2RA vs. ATG 0.081 0.365 0.21 (0.007~6.143)
Initial CNI, tacrolimus vs. cyclosporin 0.833
Donor age 0.735
Donor sex, female 0.085 0.051 3.149 (0.996~9.959)
Donor type, deceased vs. living 0.499
BPAR, all <0.001 <0.001 14.38 (3.79~54.53)
AMR <0.001 <0.001 44.53 (7.54~262.89)
ATR <0.001 <0.001 11.52 (2.97~44.60)
Malignancy 0.750
CMV infection 0.174 0.528 2.02 (0.227~18.048)
BK nephropathy 0.752
1-Year eGFR <55 mL/min 0.137 0.063 3.094 (0.939~10.195)

Abbreviations: HR, hazard ratio; CI, confidenca interval; HLA, human leukocyte antigen; IS, immunosuppressant; [L-2RA, interleukin 2
receptor alpha; ATG, anti-thymocyte globulin; CNI, calcineurin inhibitor; BPAR, biopsy-proven acute rejection; AMR, antibody-mediated
rejection; ATR, acute T-cell mediated rejection; CMV, cytomegalovirus; eGFR, estimated glomerular filtration rate.
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Fig. 5. Graft survival rates by existence of acute rejection (A) and by type of acute rejection. (B) Acute T-cell mediated rejection (ATR)
vs. acute antibody-mediated rejection (AMR).
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Table 7. Factor associated with patient death

Variable Univariate

Age (reference <35 yr)

35~50 0.904

51~59 0.089

>60 0.027
Female sex 0.581
Diabetes 0.070
HLA mismatches >3 0.095
HLA-DR mismatches >1 0.229
Induction IS, IL-2RA vs. ATG 0.950
Donor age 0.727
Donor sex, female 0.191
Donor type, deceased vs. living 0.839
BPAR, all 0.282
Malignancy 0.962
CMV infection 0.218
BK nephropathy 0.571
1-Year eGFR <55 mL/min 0.658

Cox regression

Prvalue HR (95% CI)

0.207 0.23 (0.02~2.28)
0.853 1.17 (0.22~6.30)
0.037 6.03 (1.12~32.61)
0.019 6.18 (1.35~28.22)
0.546 0.52 (0.06~4.38)
0.210 0.25 (0.03~2.18)
0.910 0.918 (0.21~4.03)
0.836 1.21 (0.20~7.52)
0.100 4.26 (0.76~23.95)

Abbreviations: HR, hazard ratio; CI, confidenca interval; HLA, human leukocyte antigen; IS, immunosuppressant; IL-2RA, interleukin 2
receptor alpha; ATG, anti-thymocyte globulin; BPAR, biopsy-proven acute rejection; CMV, cytomegalovirus; eGFR, estimated glomerular

filtration rate.
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