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Table 1 Long-term graft survival predictors in the recipients with
aged donors over 50 years by using univariate analysis

Characteristics Graft loss P value
- +

Recipient age

<30, n (%) 40 (22.9) 15 (44.1) 0.036

30-49, n (%) 89 (50.9) 13 (38.2)

50>, n (%) 46 (26.3) 6 (17.7)

Male: female, n 115:60 23:11 0.828

ABO incompatible, n (%) 45 (25.7) 13 (38.2) 0.136

HLA mismatch

HLA A, mean 0.74 0.59 0.235

HLA B, mean 1.05 0.89 0.158

HLA DR, mean 0.88 - 0.78 0.382

Preemptive KTx, n (%) 35 (20.1) 309.D 0.134

Rejection episode, n (%) 55 (31.6) 23 (71.9) 0.000

Time on dialysis (months) 45.39 44.70 0.956

Total ischemic time (min) 90.85 83.29 0.247

Warm ischemic time (min) 4.89 6.13 0.019

Transplant era

1988-2000, n (%) 31 (17.7) 26 (76.5) 0.000

2001-2012, n (%) 144 (82.3) 8 (23.5)

Table 2 Multivariate logistic regression analysis for graft loss
without the factor of transplant era (a) and with all variables (b)

Characteristics Odds ratio 95 % CI P value
a
Recipient age <30 years 3.001 1.123-8.016  0.028
Rejection episode 4.401 1.646-11.769 0.003
b
Recipient age <30 years 2.528 0.934-6.842  0.068
Rejection episode 2.670 0.921-7.737  0.070
Transplant era (before 2001) 2.161 0.038-0.348  0.000

and glomerular global sclerosis score were significantly
higher in aged kidney grafts. Thus, significant age-related
changes were detectable in kidney grafts before trans-
plantation from old donors. In the 1-month protocol biop-
sies, glomerular hypertrophy was detected in young
recipients who received kidney grafts from older donors
(Fig. 4b). In contrast, when the aged kidney grafts were
transplanted into old recipients, no increase in glomerular
hypertrophy was observed.

Discussion

The effects of donor-recipient age difference and graft
survival in living-donor KTx were reported [10, 11]. The

@ Springer

results were controversial, and these reports included a
range of recipient ages. Our study examined the effects of
recipient age coupled with donor age in living-donor KTx
and demonstrated that aged kidney grafts affected long-
term graft survival in young recipients. Recent reports
showed the similar results in living-donor KTx [12, 13].
Living-donor KTx is prevalent in Japan; chances for
young recipients to receive kidney grafts from deceased
young donors are few. Notably, the reduction in graft
survival was particularly apparent after 9 years following
transplantation.

When aged kidney grafts were transplanted, young
recipient age and rejection episode were significant pre-
dictors of graft loss in living-donor KTx. Young recipients
had shorter duration of hemodialysis, and they may be
immunologically healthier, capable of eliciting a stronger
immuno-reaction to donor antigens [14]. Age is inversely
correlated with the function of antigen-presenting cells,
such as dendritic cells [15]. In addition, aged kidney grafts
increased immunogenicity, leading to rejection [16]. In the
present study, the donors for 99 % of young recipients with
aged kidney grafts were their parents. Parental donors are
associated with a higher relative risk of rejection [14].
Although data on the type and severity of the rejection
episodes or the treatment and subsequent outcome were not
included in the present study, these occurrences resulted in
the deterioration of the kidney graft function in young
recipients.

In addition to immunological damage to the grafts, non-
immunological mechanisms play a role in the pathogenesis
of graft loss [17]. The number of nephrons decreases with
age [18, 19], and this affects long-term graft survival [20,
21]. Our study showed that significant age-related changes
were detected in aged kidney grafts before transplantation.
Thus, it is possible that nephron mass reduction and age-
related changes in young recipients, who have relatively
higher metabolism and muscle, led to glomerular hyper-
trophy observed at the 1-month protocol biopsies in our
study. Unfortunately, biopsies could not be performed in
all recipients because of complications and/or bleeding
tendencies. Therefore, histological data could not be ana-
lyzed with graft survival. However, this is the first report to
investigate the relationship between the age-related chan-
ges of the grafts and graft survival in young recipients.

Considering the recent advances in immunosuppressive
therapy, early transplant era is the strongest factor associ-
ated with poorer functional outcomes also in the present
study; still, young recipient age and rejection episode were
of borderline significance. Further studies will be necessary
to verify the effect of donor age on outcomes of young
recipients with the recent immunosuppressive therapy.

In conclusion, aged kidney grafts affected long-term
graft survival in young recipients. With the current lack of
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Fig. 4 a Age-related changes in a  Intimal thickness of interlobular artery Glomerular global sclerosis
kidney grafts pre-transplant.
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organs, we should not limit the opportunities of KTx for
young recipients from older donors. However, we may
need to improve the long-term graft survival with the usage
of angiotensin receptor blockers or angiotensin-converting 6.
enzyme inhibitors to reduce glomerular hypertrophy.
Powerful immunosuppresive therapy may also help to
reduce the rejection rate in young recipients with aged 5
kidney grafts. Furthermore, drug monitoring is essential for
young recipients who have a relatively high risk of drug
non-adherence.
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Investigation of Urinary Angiotensinogen in Renal Transplant

Recipients

T. Naganuma, Y. Takemoto, S. Maeda, Y. Maeda, N. Kuwabara, J. Uchida, and T. Nakatani

ABSTRACT

Background. Recent studies have indicated that angiotensinogen (AGT) is also locally
produced in the kidney and that urinary AGT is a marker of local renal renin-angiotensin
system activation. Because urinary AGT levels are significantly higher in patients with
chronic kidney disease (CKD) than in patients without CKD and correlate with urinary
albumin and other levels, urinary AGT is increasingly recognized as a marker for CKD
monitoring, prognosis, and treatment. In this study, we investigated urinary AGT levels

in renal transplant recipients.

Methods. Among the patients who were treated as outpatients at the Department of
Urology of Osaka City University Hospital from March 2012 to April 2013, 146 stable renal
transplant recipients and 50 donors who gave informed consent were studied. Urinary AGT
and creatinine (Cr) levels were measured. The urinary AGT-to-Cr ratio was calculated, and
its correlation with clinical parameters was examined.

Results.

The urinary AGT-to-Cr ratio of the renal transplant recipients was significantly

higher than that of the renal transplant donors (P = .0143). Furthermore, the urinary
AGT-to-Cr ratio had a significantly positive correlation with the urinary albumin-to-Cr
ratio (ACR; r = 0.39, P < .0001), while on the other hand, it had a significantly negative
correlation with estimated glomerular filtration rate (eGFR; r = —0.31, P = .0002).
Multiple linear regression analysis of factors associated with ¢GFR showed that urinary
AGT was a significant and independent factor after adjusting for age, sex, and ACR.

Conclusions.

Our results indicated that urinary AGT levels were elevated in renal

transplant recipients. In addition, urinary AGT significantly correlated with renal function

and degree of albuminuria.

HE RENIN-ANGIOTENSIN SYSTEM (RAS) in the
kidney, which is independent of the systemic circulation,

has been recently shown to be involved in the onset and pro-
gression of renal impairment in various pathologic conditions
[1]. In the treatment of chronic kidney disease (CKD), it is
desirable to monitor the changes in intrarenal RAS activity,
but it cannot be done by conventional methods such as blood
tests of renin activity and angiotensin II levels. Recent studies
have indicated that angiotensinogen (AGT) is also locally
produced in the kidney and that urinary AGT is a marker of
local renal RAS activation [1]. Because urinary AGT levels
are significantly higher in patients with CKD than in those
without CKD and correlate with urinary albumin levels, uri-
nary AGT is increasingly recognized as a marker for CKD
monitoring, prognosis, and treatment [2]. In this study, we
investigated urinary AGT levels in renal transplant recipients.

© 2014 by Elsevier Inc. All rights reserved.
360 Park Avenue South, New York, NY 10010-1710
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METHODS
Study Participants

This was a cross-sectional study of 146 consecutive adult renal
transplant recipients conducted at Osaka City University Hospital.
The subjects were selected from the total population of renal
transplant recipients (n = 168) who had been treated at Osaka City
University Hospital from March 2012 to April 2013. Of the 168
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Table 1. Baseline Characteristics of Renal Transplant Recipients
and Control Subjects®

Recipients Control
Variable (n = 146) (n = 50) P value
Age (years) 52.3 +12.7 62.2 £10.8 <.0001
Gender {(males), n (%) 93 (63.7%) 21 (42.0%) .0135
eGFR (mL/min/1.73 m?) 46.9 +12.7 519 + 11.3 .0426
Hemoglobin (mg/dL) 124 +£16 1839 £ 1.2 <.0001
Systolic blood pressure  124.7 £ 13.9 123.6 + 14.3 NS
(mm Hg)
Diastolic blood pressure 74.4 +10.6 75.0 £9.0 NS
(mm Hg)
HbA1c (%) 5.4+ 0.7 5.3 + 0.36 NS
ACR (mg/g-Cre) 149.3 + 486.2 39.9 +£96.3 <.0001

Abbreviations: eGFR, estimated glomerular filtration rate; ACR, urinary
albumin-to-creatinine ratio; HbA1c, hemoglobin Alc; NS, not significant.
#Values are expressed as the means + standard deviations.

renal transplant recipients, 17 were excluded because of post-
transplant duration less than 6 months, acute or chronic infec-
tion, chronic inflammatory disease, or malignant disease. Five
patients declined to participate, and the remaining 146 patients
were studied. As the controls, 50 renal transplant donors were
studied. All subjects gave informed consent for participation in the
study. The demographic and basic clinical data are given in
Table 1.

Measurements

Subjects were admitted at 8:30 AM to our clinical research
unit without taking immunosuppressive medications after an 8-
to 12-hour overnight fasting period, and fasting blood samples
were drawn. The estimated glomerular filtration rate (eGFR)
was calculated using the equation of the Japanese Society of
Nephrology. The formula was as follows: 194 x (age) %% x
(serum creatinine) %%, including a correction factor of 0.739 for
women [3]. Blood pressure was reported as the average of 5
automated measurements taken at 3-minute intervals. Urinary
AGT levels of spot urine samples obtained from these outpatients
were measured using a commercially available kit by a sandwich
enzyme-linked immunosorbent assay method (IBL, Fujioka,
Japan), as reported previously, which had intra- and interassay
coefficients of variation of 4.4 and 4.3%, respectively [4]. The
urinary AGT-to-creatinine ratio (pg/g-Cre) was calculated. The
urinary albumin-to-creatinine ratio (ACR; mg/g-Cre) was also
calculated.
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Fig 1. Comparison of urinary angiotensinogen (AGT) between
renal transplant recipients and control subjects. # vs control
(P = .0143).

Statistical Analysis

Data were summarized as a percentage or as means = standard
deviations, as appropriate. Categorical variables were compared
using % analysis. Relationships between 2 variables were deter-
mined by linear regression analysis using regression coefficient (r).
Multiple regression analysis was used to assess the influence of
variables associated with eGFR. Urinary AGT and ACR were used
after log transformation in these analyses. Gender was represented
by dummy variables (0 = male, 1 = female) in the analysis.
Pvalues < .05 were considered statistically significant. These results
were obtained using Stat View V Statistical Software (SAS Institute
Inc, Cary, North Carolina, United States).

RESULTS
Comparison of Urinary AGT Between Renal Transplant
Recipients and Control Subjects

Urinary AGT levels were significantly higher in the renal
transplant recipients than in the control subjects (14.49 +
15.36 vs 9.33 + 10.24, P = .0143; Fig 1).

Relationships Between Urinary AGT and Clinical Parameters

As shown in the Fig 2a, there was a significant positive
correlation between urinary AGT and urinary albumin, and

logAGT
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Fig 2. (A) Relationship between urinary
angiotensinogen (AGT) and urinary albumin
(r = 0.39, P < .0001). (B) Relationship be-

tween urinary AGT and estimated glomerular 0
filtration rate (eGFR; r = —0.31, P = .0002).
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Table 2. Mutltiple Regression Analysis of Factors Associated
With eGFR in Renal Transplant Recipients

Unit Adjusted for age  Adjusted for

Variable increase Univariate and gender all factors
log AGT 1 log -0.31" ~0.32" ~0.18%
Age 1y 0.06 0.04
Gender  Male vs females ~0.10 ~0.05
log ACR 1 log —~0.35"
R? 0.10" 0.11% 0.21°

Abbreviation: A%, coefficient of determination.

P < .001.

5p < 0001,

P« 05,

as shown in the Fig 2b, a significant negative correlation
between urinary AGT and eGFR.

Multiple Linear Regression Analysis of Factors Associated
With eGFR in Renal Transplant Recipients

Multiple linear regression analysis of variables associated
with ¢GFR showed that urinary AGT was a significant and
independent factor after adjusting for age, sex, and ACR
(Table 2).

DISCUSSION

In this study, we found that urinary AGT levels were
significantly higher in the renal transplant recipients than in
the control subjects. There was a positive correlation be-
tween urinary AGT and ACR and a negative correlation
between urinary AGT and eGFR. In addition, urinary AGT
was a significant and independent factor after adjusting for
age, sex, and ACR. Our results indicated that urinary AGT
levels were elevated in renal transplant recipients and that
urinary AGT significantly correlated with renal function and
degree of albuminuria.

Recent reports have shown that urinary AGT is increased
in patients with CKD [5,6], hypertension [7], diabetic ne-
phropathy [8], IgA nephropathy [9], glomerulonephritis
[10], obstructive nephropathy [11], and other conditions,
suggesting that it may be used as a marker to evaluate the
progression of impaired renal function. Our results also
showed that urinary AGT levels were elevated in renal
transplant recipients and that urinary AGT had a negative
correlation with eGFR, suggesting an association with
impaired renal function. We also found that urinary AGT
had a positive correlation with urinary ACR, which is a
marker of renal function prognosis [12]. Furthermore, our
multiple linear regression analysis of factors associated with
eGFR showed that urinary AGT was a significant factor
independent of ACR, indicating that urinary AGT could
be used as a marker to evaluate impaired renal function

independent of ACR. Moreover, it has been recently re-
ported that urinary AGT levels increase before the
appearance of albuminuria in animal experiments of type 1
diabetes [13], suggesting that urinary AGT could be an
earlier marker of renal impairment compared to albumin-
uria. Longitudinal studies must be made to investigate the
clinical significance of urinary AGT in renal transplant
recipients.
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[BBEBEICBIIZAZRY v 7 EEHOX VAV ]
Management of Metabolic Syndrome in Kidney Transplantation

B~ )7 rTERRE BE - &LEAR
wE EE. B AL

[Izrwiz]

AEZRY v 7 fEERE (MS: Metabolic Syndrome) 1A (FICHREIEHED) « EifLE -
FEEREE - MPEREE OB S, BRICIERmICE 24 R U ViR, BERENZD
FRREEDERTH D, MS X 1988 (2D TREINZHMATHY (Reaven GM, et al.
Diabetes. 1988; 37: 1595-1607.) . BCKIiTH & X D AT N TH Z DOHFRITHEMDO—
Bl EoTn5D, MSIIFERE - LIMEEE (CVD: Cardio Vascular Disease) * JET-D Y
A7 L7210 (GamiAS, et al. J Am Col Cardiol. 2007; 49: 403-414.) . F7=-Blgi2 {42
EEAREESCE, HEETICEEL TRY ., BB . CKD Chronic Kidney Disease
~DERDY 27 THhH5 (Chend, et al. Ann Intern Med. 2004; 140: 167-174.),

EBEEEOTHRZREHET S CVD HIE, BEBHERES, LTI MS 0K L
Bbb . F70EiHE SR MS O W OMERFREEIC b INERL :ﬁfﬁﬁ LTnsd (B1), K
FCIEBBMHEICKIT D MS [Z oW TORHE, E8, fFMEHEORE Iz Ty
FDOHBIR BT, ERBBENKEZEE SO L5 AMOBHEEF HESL, £EKE NF—0 MS
IZONWTHEET D,

1. BBHERAZRY v 7EGEHORE (AARBREBHETES T FI7A 1ERER
SimE. BBEER AR - DNERREOHEDRET A K7 A - 2011)
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HUE AP s DO O 40T 2 3645 & LTk, Third Adult Treatment Panel I
of the National Cholesterol Education Program (NCEP-ATPII) (Circulation. 20055 112:
285-290.) . international Diabetes Federation (IDF) (Alberti KG, et al. Diabet Med. 2006;
230 469-480.) . HANFSFRA L L Lz 8 FEOREN B DGR ZE RS L@WM&
ﬂf%@(ﬂﬁﬁﬂ?%ﬁHWSQWW4%9)@N&QCﬁ*&W:\ﬁMmﬂﬂﬂ
W, MS OO S & ATRIRIC L O ARHROEIC LD, B4 OFEFR LA HE O Ex
#1IRT,

# 1 AZRY v VRGO

H AN EL 52 A, IDF NCEP-ATPII
T HOC YRR CRRCIED) | oo PRIt CFRRiti) 25 | BT 5 A O 9 5 3
DI WA THH P
FREAR 4BENG 2 | BitA RS 4 HENS 2 1
HHLLE HELE
JIE ok o Ak JEPEEE v A BEPEEE (RARANH) | w2 B JEPHES
(1) =8bem (%) =85cm () =102cm
(Zetk) = 90cm (Zet) = 90em (Zct) =88cm
7T N

(5M:) 290cm
(#PE) =80cm

TG =150 mg/dl 71438 | =150 mg/dl £ 7= 133N | 2150 me/dl -
WE e BRI
HDL-C <40 mg/dl  F71TFEY | (B <50 mg/dl (BM:) <50 mg/dl
et (Zcth) <40 mg/dl (&) <40 mg/dl
EEe 27 EXEEe LV
i =130/85 mmHg F 7= | =2130/85 mmHg F7-133E | = 130/85 mmHg
LI IR /Ny il F X ERR
ZERERFIMEE | =110 mg/dl  F721E3E | =100 mg/dl =100 mg/dl F7=
Yig F72iE 2 BRI XA
I IEEDIRE Y

XAHRE L OV IDF ORVET T LIEIERM S MLHER & 72> T 528, ATP-TIOEYET EFL 5
HE BRSNS HFEPA TN D,
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[BHE% MS OBBICIZ S OBBEESE L TV 50?2 ]

BrE%E MS %IEE% WA D72I2id, PO EIER 2 LHEE & LT0W5 IDF (R DE
EbED) OEEDTH, NCEP-ATPII O (F.OERER AN UAE B TidRwn) Ik,
Bk ORBABRNLEAMR I UBES RSBV &2, OBMI 2E< 25138 (B
). BiEZO MS BEOZMEB X OEHERE 26T 286088352 & (Armstrong
KA, et al. Am J Transplant. 2005; 5: 2710-2718.) . @&HE# MS DA 2 U ARHIMESR
CRP %%k U725 (Sharif A, et al. Transplantation. 2010; 89: 347-352.) (2L > T, &
PThHLBLREINTVD, KD MS BUEETT.OERBZLEER L LTEY, B
EEBEZEHEL TV BT, EHRREBREELEERE O &E DSk T O RIE DRIE
TV A DORIELHARZRET O HIEBICEETHH LELXOND (ARBRES
W¥s A P74 MNERZEERRE. BBEE NE-/NERREHEDOBETA R T A
> 2011),

[BBELI = MIBITAAZRY v 7 iEFERE]
O BiEET GBHTH) OAFRY v 7 EERNE 2 288

BHEICHEET D MS NEME% O NODAT (New Onset Diabetes After
Transplantation : BBAEZFERERFE) < CVD, BHEESIISE 2 8B -BR L -WE
1Z£ < 23, Bayer ND.5id, K[E 640 ADOIERERF OB BMEE OME T, B
D MS 23 #BfE% 1 40 NODAT RIEICEE L TH Y (Adjusted HR: 1.34), iz MS
OFEREFOHFR TIXEHDL = VA7 o — VI EA IS, L C NODAT FAEICEE L T
le L WE Lz, ZOME TIIBHERIC MS L 2B ST\ e DI 57.2% & 2378 Y msR T
HH., MS ThoT/-BED 34.4%5» NODAT (Z#JE L7~ (Bayer ND. Et al
Transplantation. 2010; 90: 861-866.), Bonet J. 51T A1 L D 383 NDIEHERIFDOE
BAEEE T BT MS OBEIIBHEE 6 7> A% D NODAT ORAERI 2.6 fFE1-
LB TR Y . BT (BT © MS OFFREI 30.4%. BiER 6 72A D MS
DAEFERIT 25.8% L EII L2272 b D0, BHEHE 6 738 T 13%D Ly Bz F
NODAT ZRIE L7 &#HEL TWD (Bonet J, et al. Diabetes Metab Syndr Obes.
2013; 18: 339-346.),

BAERTD MS 73 NODAT RJE(ZH BIZEET 5 720 BEROAIHEE R ZIT O L
THEE predictor 725 EEZHND,

@ BEHEOAZRY v 7 fEFER

AKFRDD OEE TIL, BB GITBEEZEEM 70 22H TO MS OFHE% 15.8% (IDF @
HEMECEHZ B =85cm, ZMHE=90cm & L7z b D= BAOEEIZIZI) E@®EL,
KRIZEME 23.4%., 2tk 2.7% & BHETEEIZFEEO bz (Naganuma T, et al. Nephrology.
2007; 12: 413-417.) . )1 & 13014 T 46.7 7> A TO MS OHFHE % 14.9% (NCEP-ATP
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Mo FEHETHEPH 4 BMI TRUH L=t o) 245 L (Kishikawa H, et al. Transplant Proc.
2009; 410 181-183.) TW%, AIO—E A D A ZRY o 7 EfElE (0355 < Bt H3)
DB, /’\H&"" 18.0%. BYET 28.8%, MET 10.4%Th v (LAIME Vil 23 4

FAERE - ek L AR ORBREE O MS OBJEIT AR L L TE L v e
Hins,

=T, WK SIS 2 5 0 | De Vries AP, B34 7 o X OB 606 ADOF
fiti % th Jfil 6 4EC D MS O HIE 63% (de Vries AP, et al. Am J Transplant. 2004; 4:
1675), Courivaud C.5{L7 7 ADOEHBHUEE 337 AOBAi: 1 42T MS ORI
32% (Courivaud C, et al. Transplantation. 2007; 83: 1577-1581.) T~ 7=, FA % M
NFESe MS OEFR Elo Lo T B DX 508, Blilith O MS O RILBM % 1~8 4F
'C%Hi 30%~60% & A & 9% & RIS L 2 L b D,

AL OB 5 — e TO MS ORI s 4 m L CE 720y, BRELH IR I

Msmkmio ZHOd % w@@&T DT 5 DD, £ HE bBAICHES MS I3 1 TR
L7cili v o — AN BT 25 U A7 KIS FE AR O 5002 il 38 oD 50 f il 5 i R i 75
78 EDIMEEIAE bfﬁéﬂ‘“ﬁé DOFE D BRI MS [ilERINT L B 6D,
FEBEIZ Ozdemir FN. 13 kb= A 112 ADOFBABHE TEAHT 10.7% T - 72 MS DA
BB 1A TUL 28.6% 2% 2 & 27k L (Ozdemir FN, et al. Transplant Proc.
2009; 41: 2808-2810.) _(=iBHriA H AT IZHIN) . Porrini E. 51321 20> 230 AD
ERA S ORI 1 R CTO MS OFRHRN 22.6% Th 7o, DT NED 6 1 Hik

Bttt 18 » AtR) 101% 37.7% E T LA Lz Z & 2WE L7z (Porrini E, et al. Am J
Kidney Dis. 2006; 48: 134-142.) (=it B0 T, —5 T, Israni AK, BIE, KIE
BROBN O 2253 A D IEREIRIF B AR 2 % A 1A 0B U7 RS (PORT
study: Israni AK, et al. Am J Transplant. 2010; 10: 338-353. O 7 figh) CiL, Btk
12-24 /2 H TO MS OHFFHRIL 39.8%%F L, 36-48 72 H Tl 35.4% & L O T 4 Rz

(Israni AK, et al. Transplant Int. 2012; 25: 748-757.) (=4l 4 DL 13RIV ~K

), BEMIETH Y BH%ZIZ MS 125 L TED X S It ADMTHONTZ IR TH 503,

R DR T DI, AT A FOMHER L O CNI OREIIEHEZ R CHHITE
B < ERRBEOUGEIZM: ) Bk L7 EOREC, BH% R S5 MS ERO
URAZRENEITH DN, S IR0 B E bk L ONE A2 1T 9 FRYITIE MS o
BRBIIZETDHEEZEZLND, LOLAHOBRZ L VBT ho> MS 1IFCKHEE & b
g5 &R DR < B RE SRR DA R < . ABRAIICIT D REEA
FENLEEND,

BT, BiE®D MS BNBE# D 7T 7 MERES CVD, NODAT RIECEDOREFRS L
TWBEHES 75”&%‘%&0)@?"‘"& VRS D, B4 TH DD de Vrise AP. b DA T, F1H#i
B 7o RS RERE E 1T MS OHERLE D T F ARG & IUHEHA L D e p3 3R ST L C BeaE
LTz e %Ec% L7z (de Vries AP, et al. Am J Transplant. 2004; 4: 1675), 5| Xt % &im
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DETHRARB MS OFHETFEEL ST 7 MERESC CVD, M THAREDT 7 b A~
EIZEELTWAN . MS EWIHIEBHEZTOLDOHIFT LA LEDETT 7 I L~DMSE
L7V 227 & LTRIESNTWS, PORT study OV 7T CIIgHE#% 12 ABETO
MS 73, NODAT e, £FR, CVD BIEDOMS L-EREF & L TURE L (Israni AK, et
al. Transplant Int. 2012; 25: 748-757.) , Porrini E, & (3% 12 22H A TO MS 8/ 5
7 bR, BHEBHEEREE, NODAT RJE. LCTICHEBICEE L Tz L #E L7 (Porrini
E, et al. Am J Kidney Dis. 2006; 48: 134-142.),

SFE Y, BAEE MS EARICBW CUIEREITEOATEREN VD, BEEENT 5%
BTHVIEEEZET D, £72 MS BARLBEBMET% CEEL, BHEBHRE - NODAT #JE -
CVD RJEIZHEICEE L TRV, BEZO MS OFBIIEFICEETHH, LUTICMS #
FRETFIZDWT, B L OE BRI OV TERR B,

[#8O AER]
O BiERT GBI OIEMNE 2 HHE

MR ENT B 2B Tik, “obesity paradox”® 2\ 3 dialysis paradox” &\ 9 HE&R H
b, —fE A0 CKD REFH, BiEkOBE LIZERD | AEOEVEEOF BT ENE
WEW I HENSZEBKRBESENFE (DOPPS) TiHEHEh T3 (NDT. 2001; 16;
2386-94.), ZOEEITENHOMITERORESCRFZFEEBRENSEEL TS LEINT
W5, ZOBHTHID obesity paradox’?® carry-over-effect WA ICHEEL ., BT D
BAEREXNBHER 12 »r AORTEROF I ICEE L Tz (Transplantation. 2007; 84:
981-987.) LW OHELD D,

Bl Z B EE THo CHLBBMEEITo 20, TOEEEN AR T2 EE LB LT
BALCAEGTHEALET L2200, BREBERTERIELIT) ZL0RRFHLIIROR
WS, KEO LBy MEFEOFMA A K74 > Tld, Moy BMI 28 EHTE &6
JECHEIE AR IC AL KT -0, ifaio BMI O BHEE A< 30 kg/m2 & LT3

(Kasiske BL, et al. Am J Transplant. 2001; 2: 5-95.), HAA & Bk A TIEAER O F R
DERFNCER D202, ZOEESBICTDHZ LITEHLWD, EEOARIROFAHE A M
REHTBE O BMI X 22.5 kg/m2 TH Y (LAEOEBMEEITEIEOBRN 2007 F£RO
1BMEBITERE TR 5 ERER) . kE? USRDS TOFHREA MBI EE DT — & Tik
5 BMI28.8 kg/m2 THh-7-Z L 735 (ST Peter, et al. BMC Ndphrol. 2013; 14: 249.) .
AARAD CKD BFIZBWTH BMLIZB L TiE, BCKOEIEST A KT A vhbw AT A
5~6kgm2 BBEL/RL EZXDZLIFBICE->TWAH LMW TE 5, 20D, KEOHA
RZ A > Crx, BEATO BMI i3< 25 kg/m2 BHER I T3 (AAREKBBESS FA
R4 U ERZEESRE. BBEERE B - NERRAEHEORIES A 711 2011),

@ BHEOIRMN S 2 528
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TR (N & 70 2 IR RN A AR R 2y & Ofif i, PREGAECECLE O faite, 27 m Ao
RO X o TR OTE 2N 2%, EECBRRT OB 1 4FTH 10% 0 (R HHY
vty & cund  (Johnson CP, et al. Transplantation. 1993; 561 822-827.) .,

TR 1% O N O AT, AR 6 O WS T BMI>25kg/m2 4% & 8.5% (kishikawa
H, et al. Transplant Proc. 2009; 41: 181-183.) , WK Tl BMI>2bkg/m2 & 9% & | 63%,
BMI>30kg/m2 & 15 & 30% (Armstrong KA, et al. Am J Transplant. 2005; 5:
2710-2718.) . & ABEM TR E <AMBICEN B D,

Hoogeveen EK, &3, A7 o & O KB D RWIRME S L 7@ (2T BAnio BMI L
0 LB 14O BMI 2 30 kg/m2 A8 2 5 & BMI <25kg/m2 & I~ EIzs s 7o
T haAD YA BT D LS L (Hoogeveen EK, et al. Transplantation. 20115 91:
869-874.) . Ducloux D, 5k, 77 AN 1 4FELL Bl L7z 292 AT, Bhit: 148
T BMI>6%DRERIMMN . 7T 7 b DML LI fEMRATTh 5D 2 & AW L

(Ducloux D, et al. Am J Transplant. 2005; 5: 2922-2928.) (HR;2.8. vs. BMI ¥{lli<5%) .
COWE LY EROTA BT A 2 THRBIMBEEEEING 5% TIZ & £ D S o 1ot s
NTW5 (HARBRESH S TA FI A4 ARRZESEE. Bk e - R
BOHEDRBRET A R T4 2 2011),

(159%)
JEG T (ST o o TROE A S DWW TR, ARFBTIEAT 9 K9 7 B2 R iE
BEENTH D20 HIET D, (%2014 4 4 A2 BIEHESE T A U — 7 IR UIERT A, BMI
35 kg/m2 LA OPEIRIF 2 479 % i BN £ ~ A T b PRI S 4 7)

FE. A B, BNtk bkg DLERENEML- Ly ML, NS4 A4 A v E—
B Ak VT AR 29 9 WP inBody®1- 1 0 KR4y 2 AT L. AU B & i/
BIENANEITH Z LIk, BIENFFOEERNZNL, BEryexs ML T
VIR ME O FERR T 2RI, E AN K0 HERISEIEZ L 28T &7 -
Ly By RN Z & 28 LTS (Nakanome M, et al. Transplant Proc.
2014; 46: 543-545.),

(B )
KDIGO clinical practice guideline T}, BMI D& B I 2 E D TW7aw vy, BMI
EETV, BilroeEn s Moo L TRETn 77 2 xRk L LTn5
(Am J Transplant. 2009; 9: 1-157.) . KFDH A R T A > Tik, BREAEE OREIEINIL 5%
UTICEEDD Z EMERINTHD (BRBIREBEYE T4 NI A4 AMNEREEER
£, BBEE R DNEBREHEDORIET A RT A 2011),

[#5R© FERHERE (KfETiE NODAT 2 f0IIfE 4 %) ]
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JiElig B MR DISRRIR T & 4 VR U VIRFIMER ERTH B, WD D HERB OBEFER &
BHEEEER S, R 2 LDl (HFRBRKBBHTS VA FI7A MNERZESR
£ BBEE NE - DEBSREIHEOREN A KT 4 1 2011), £7= NODAT OREDSE
YRR b EV DI, BEMRIEOKREENZ VML 3 AR THY . NODAT DOFHIE
Y 10:30% EWEZNTWVWAD, CNI OFTHLH 7 U AR ET 7 aARY L HEEL T
NODAT BENFREIZEZ V2 & 23 ELITE-Symphony study 72 & TH#E ST 5, LavL
Zra AR I rARY CEHERL T, EFRECAMEMRKISREERNERICEET
H o722, NODAT FIER L OFBFDEED CNI conversion IE risk & benefit % # 74 T
79 ENH 2 (Ekberg H, et al. N Engl J Med. 2007; 357: 2562-2575.)

BEfFEI BEEEER
i
ETERTEE b 0 A BAEE DA v 2 ) e
B A
FHRIE
i B R ER
[ETE R b 0 EERE 2FEq K
C BF % CNI

% 2 NODAT OFIEER

NODAT i34%% (Kasiske BL, et al. Am J Transplant. 2003; 3: 178-185.) -« £fFR

(Kasiske BL, et al. Am J Transplant. 2003; 3: 178-185.) - CVD U A 7 (LentineKL, et al.
J Am Soc Nephrol. 2005; 16: 496-506.) ZEfL &5 Z & BEH O THE SN TV 5,
BHEZLHEEORKIEDY 227 L LT, BFEORERFCERFESELFRERE TV
Ex FED NODATO LBy hOFNHRDE W Z & T EBREEV (LentineKL, et al.
J Am Soc Nephrol. 2005; 16: 496-506.)

(159%)
AEEIEOWEL T OITITY., BHEERE CTREMHEDOSEEIAIThiLIVUL, BRBRHR
DFEEL+2ICH D, L LAEFEEEOUEL VI DITESN L <, MIBE Tl HE
FERTERGRV, EEBKNCER LN L AT A R CONI ##EE/L - HET 5
TERKEITH D, BRI LIZBZ 7 2 ) MRS Y7 v AR Y O conversion (22T
TSRO BT O RETH D, BERFEOIREIZOVTIE, BHEBHEERED - DIZEH
TELHRAMBERETENROINLTVD A, T4 DPP-4 [HERIMEMEEORIEA D72 < A
ERELITATERA LT VWERTHYVERZED TS, DEHITIEH 555, NODAT
FEFIZXTT 5 DPP-4 [HEED 2 EEMR T V¥ MEEFHBELRHE S, T8RNl
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THBECHED 7 Fopiafmiin 2 Rt & HbAle 28T 34, Zafk bt Sz

(Haidngeri\fi et al. Am J Transplant. 20145 14: 115-123.), 724 > A U R E
& U <HERB GBI LCuni) 2479 2 & 62 < BEIREEMEE L — i TR
LD H X T D,

(7 B D)

KDIGO clinical practice guideline Ci%, NODAT O A 7 U — =2 ZIZRERFT O /203
TO LV rem s MIZENERHLEE, 07 B oA, HbAle %, %mm% Iz &
TATH TN ZEEHMERL TV D, E @Ml ol BRI b A7 Y —=0 7 21T ) 2
EBHELEL A, IR EERGL S LTk, HbAle % 7.0-7.5% 387 L, 6.0%LL Tkl %
Lol L Twsd (Am J Transplant. 2009; 9: 1-157.),

AFD T A K5 A 2l 22l ibi<130 me/dl, 7% 2 WFERfE<180 me/dl. HbAlc
<6.9%A0il (< 7.0% @ H LW HABERPI 2 PEIRWGZWITA oA k0) L LTEY,
TEM e A V= 7 b RIS R, - BRI A HESE L v D (B ARERIR S Bhirs
A BT A APRER WS, BBAE R DRBSREIHEDZIET A BT A 2 2011),

[#iw@ MR ]

el th ONEE AR b A7 a4 K, CNIL, mTOR B KL G Pl 25 oD 5238 4 5 < 5%
5, TOAFRRTRa VAT n—/L 240 mg/dl PLEE UTER LI2EE. #60%I2588
Hivd  (Lufft V, et al. Transplantation. 1996; 62: 421-423.)

#7253 & LTk ALERT study (RCT) #3d 0, TANRALZ T T T RRICZLD
SIANIZ LD CVD OFAEIC DWW TS FE 2012 A% 5.1 FfEHLI-bDThDH, AH
F UL DI AT TG, LDL-CIHEAEEIZIE T LTz, primary endpoint (CJi#3E -
IEFSERY AL SE - FENIRMATIRE) 2BV M BRI ZEIT Chd oo, Lo LAOIHSE
EIEBFERY LI IEDFIEIZE L TR 2 F U HETHEICA 72 <, CVD FJE T Bzh Hh it
&N/~ (Holdaas H, et al. Lancet. 2003; 361: 2024-2031.), = ®D# ® ALERT study @
7 fiEHT=C extension study Tlid, OCVD KXY A 7 #E (B4 - FEPERR - JEVEE - CVD
REFEDN VW) CORSE - JEBIER O AR ZE 2 RIS &8 (Jardine AG, et al. Am J
Transplant. 2004; 4: 989-995.), @A F FUBCEIV [FF bz Ly B = Ml TO L
Th, BHBEREAATHNIEH 51 CVD U 227 28E L (Holdaas H, et al. Nephrol Dial
Transplant. 2005; 20: 974-980.) . @ALERT extension study T, original study 23#& 7T
LCob, PT7BRBICLINAANRZF U 2EELTELIZ 2 FHBIEL., PIINrbR
FUEBRELTWEEO CVD A XY MWD RpoleZl &l BRENL R AV HTH-T
B BN DR X F e HWE b’gm@z’)‘i CVD U A7 ZRb S DRt d 5.
ZOMEnd Le sy, FEIR BB HEERE T MS OBAE O T8 RN 23S L
TRE L TW e HELTWD (de Vries AP, et al. Am J Transplant. 2004; 4: 1675),
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FHBRENZ L2, ALERT study OFERERF LB b 1706 & % 7-8 B L 72
AT TIE, MS &L B RAFEMS &L v By MIER RFF UL LA AR
7T AR E LT, HEIZ MACEMajor Adverse Cardiac Event : /[0St « FEELFEAL
g  EBARMATEE)D Y X7 % 53% b &Hn, EMS AL =y FTIER
HFNZE B AL LT MACE BLOWMRIED Y A 7 ZAETF & 8720 o 72 (Soveri ], et
al. Clin Transplant. 2009; 23: 914-920.), LA EDORERL YD | I MS #&ffL WAL
By MIH LTDRZF D CVD FHIOMRITETITE < | BiER EHORES LR
ThAHAREEND D,

C=0-9)

LbHOAVEEEEBEOUENEETHDLZ LITEIETHRVY, TEFHEEEL ERT
L&, AFFUEPLE LIEBREBHEREINONATRETHAS D, TOf=E
FI T O REMEDE N,

ARF L EOHATEERRLETHDIOE Y70 AR) »Thd, CYP3A4 BV
OATP(organic anion transporting polypeptide)& > 7 7 AR Y VU BEHEL, AXF DI
JEA~DOBYIABBHESN, RFZF - OMPEEN LT 5, FICRMOBRMITETIIE
ENRRAZF v a AN ZF U AMAERE - TEBY, BERLETHD, KETH YV
URAEFUNPHRER L 2o TR | IS T& 5 D% ALERT study T b f#
RAENTZTNRAZF R, T MNRREZF U THAD, M, #78 U ARZBWTIEA
ZF e ORBEERTI DR ERICE L CIIRMERVWE STV 3,

(BFHHIEMRE)

KDIGO clinical practice guideline /X K/DOQI DASE B HEIEIRELT A KT A LT,
LDL-C: 100 mg/dl KR T SEHREEIT O T & 2HREL T2, BEOE RN
ABFUTHY, BENER TERVWEAICETEF =7 0fHZHERL WD, £25
TG MEICE L TiE TG 150 mg/dl Kz B E L . =EF =7 = aF U BEAIZH#R L,
7 4 77— b REFNIEBGRRIED Y A 7 BT 5 0T B L IS S hTTn
% (Am J Transplant. 2009; 9: 1-157.), KFD A A KT A - Tid LDL-C fED A B EEE
EHOLNTEY, —KRFPHEETIE<120 mg/dl, “KTFHEETIE <100 mg/dl £ 45 (BA
HMIRBBEYS A P74 AMEEESRE. BBEE R NERREIHEDODRREY
A4 KZ4 2 2011),

[#5@® miE]

BREESLEILY 7 2 2R Y UBRER SN D ETOHAR T, K 40-50%IZ58H b Tz
W, 7 aARY CHPERTREE 2o TLURRIE, BEICL o> THELY TH DA 60-90%D L v
P P TROIELHEEOEVWBHEZEHETHS (Roy First M, et al. J Am Soc
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Nephrol. 1994; 4: 30-36.), FERHH & ME ORI 222 3 127028, Sl il 3O 258 0
HENPRIN L CWAE Z L aBT 5 L CNLIZEHWENRMNEE 2 5hvd, ONI
BRI ER Lo e Y o (A A8 S, a8 s O A 1 i)
R 2 0 & e ESHC RS A, AT v A R Na BFER > B & 2 i 5, %7
g LA ARD Ty AR OFREIEDOEINEZNE SR TnD
(Campistol JM, et al. Nephrol Dial Transpant. 2004; 19: 62-66.) ,

T A % i i e & R R AR & D EAE b o B AR L2 R e T b b
Collaborative Transplant Study Tl&, B4 1, 3, 5 FOEF £ CIGH Y ) E< 140 mmHg
WWEH SN T L e m s ME, B4 OFRFIIIC< 140 mmHg ~FHLTE T 7o b
ey bR LT 10 8 0 ) BIOE ARG RS BAFCh Y | E OO A DD 7
7= (Opelz G, et al. Am J Transplant. 2005; 5: 2725-2731.), AWFE1 =T 2 &%, &
fith VAEORERTOME =2 > b — R RRTH, 34%, b EERSME=Y e —L%
Lol L9720, TOFEFERRR THLLEIC BAERER/T L2 LT
HEWHIZEERLTEY, EOXA I 7 Tho THREEROEIMEZ 7R LTINS,
bhAA, BWHE oy ha— VRS BAFT, DX O%ROERS BAFTHHREO TH#HI
b W eol, B R 5 OERLNEETH D,

L, RS A BEROFEIL T4 & RSSO THA D D, IhETHEShI- B
BB 52< D RCT Tk, Bt i E k975 RAS il EE o L GFR O 22K T,
E VD BE , B LOHETT ST fHE R Z HBLT 5L RS T fAERZO A H
S TUND, X AN LEEFUEEE RAS Ml 34 L L7226<> RCT T, Wbt DA
F O TSGR BEME OV A ZAR TS, GFR MG/ L7 F = A lESE L8 0 -T2 fE B
STEY, BEPECOBRIE & MR O 1 BIUI L0 KEHEHIZ 0385 (Cross NB,
et al. Transplantation. 2009; 88: 7-18.), M TEIEEAYIZE . CNT i AHIEN RIHE 1
PLT D02y AFEEFUEITIC G > T D, BURE LTI, BERE N AN 2 TE 7R A 12 T 3R 12
RASHIHI S IS BRI ME D, L, Z0—75 T, BUENFZECOE « DIEF] & B R
BEZETHREG. OMERDOIVAZDEWES], 23> RAS MIifillZLORITEH DD EE 2
FUDIE B CIIRERIIZ RAS NI 326 Fl 5~ 2 D3 K TIEZev g & 2.5,
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1: e fEiMbEE
AHOzRYY
B:RO0OY LR
C2F0O4F

2: B

AR

B:cNizE 1

CRIRGBE RO TR/ de novoREE (Bl:FsGs. DMNE)
D:thrombotic microangiopathy

ERHERIKKE

3 BHEARE
A:B C BCGIRMEEN. raasOEMD
B EEBOHH

4:TOMH

AEIIVYT Ll EE
B: TOMOLRMES M E

# 3. BHE#ELEORE (Roy First M, et al. J Am Soc Nephrol. 1994; 4: 30-36.) (Luke
RG. J Am Soc Nephrol. 1991; 2: 37-44.) K D e&:T

(15 9%)

AEEIEONRE, HICEELBIEIEETH S, EIREIT, BBEL P b T
WWERE SNDORERITRVN, EOERZE -BRIEL T RENTONTORKERER
EHTWRWY, BURTIRT — 2 OERBR+2THHIEBHE CKD OF —Z 28E12T5 &,
BEHRZHTHERTILACE-VARB %, TN LS T L0 AHEEHEA B —RIFE L 5
RETHAH, FEEENEDNZEFCRE K MIEZ £ L TOAEFICIIFIREOEH b
BRHEEBZOND, WA U LAEREELERTIEICE, FCHEIE FrE YD URO
RITRINV ONVFTELLICNI OMFRELY EH I ELFBERS Y EERLETH D,

(B EHiEE)

KDIGO clinical practice guideline Ti%, 130/80 mmHg £+ EHBEZMEL L, KEHA
OFECHERTO2EERLHE L TWD, REH 1g/BU EOHEITEBRBOD R LN
ACE-1 55\ ZX ARB #2352 LT\ 5 (Am J Transplant. 2009; 9: 1-157.), RFLDOH A K
T4 T 13/80 mmHg K2 EHEEMEL LTRBY., HF—FREL LT ACEI, ARB
EHRL TS (BRBRREBHEYSE A N4 AMAERZESRE. BBER HE -/
REREFHEDZIET A 74> 2011),

RAWCTA RTA bk LT, FRFOEEBEELIBROMRELE L DT,
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F 4. KDIGO WA FTA 2 ERIBOIA KT A > MS 4R 04 B L

A7 KDIGO H AR AR A 2
i ARSI (P ) (EPEE )
BMI>25 kg/m2 : | #5278 L RIERINNE =5%
8.5%~
(HELE) (1)
'S m#wV/Lﬁ/ A | AR - PIBBAETS O A
BMI>25 kg/m2 : | (Zxf LCllit 7 2 75 & | (X REKD 72 75 L0
63% g el PR A 1T 9
BMI >30 kg/m2 : BMI 70w A kBl
20%~ EAZAT D
I{iWE 50-90% (B ELE ) EELE LD
<130/80 mmHg < 130/80 mmHg
(Hf2%) (JE5E)
WD 7 T ADREIE | H 8 IREEE ACET,
WAEHT 5 ARB T %,
PREFD 1g/HLLE Tl
ACE-T %7212 ARB % % —
WRER & L CEET S,
T B 1 E | GEHEAEE (EELH )
(NODAT) | 10-30% HbAle 7-7.56% & L, 6%LL | Z2Z[EIFIMFE<130 mg/dl

TTEET D

(HELT)
SR L OE oo
BIEH®O U 2716 L
THREMRFED LD A
DEREZBRET D
ZefEmE g - B0 N o b
AR - HbAle (C& D
NODAT A7 J—=
7k FERT D

CVD O—&kFFieLTT
S IV LA IR

% 2 RHE <180 mg/dl
HbAlc <6.9% (< 7%)
(NGSP)

(HELZ)

NODAT &g il 3o
WETHDHZENEL IR
MG 2 s 5 Z &b
B LT R D
2
B2 AT ) —= T
&L BHEIER - RENRED
BHE

— 652 —




R’ETD
B A 60% (&P EAE) (BHHEE)

LDL-C <100 mg/dl LDL-C

TG < 150 mg/dl —WTFBAEE: <120 mg/dl
TWRFBEEE: <100 mg/dl

(H£2%) (HE2E)

& LDL-C: AR&F v, = | AZFUNER

TFIT & TG MECHETH 7

& TG ME : =BFI7. | 4+ 77— FRITEET D

—aF UEEER

7477 — hMRITEET D

KEDNAOENTEFEBROUE (BHE - &8 - RFRIE) PLETHD,

[CVD ZWDZELH7DITIE, AFRY v/ EFEHOER - QENGIEOFAE, BLO
CVD U R 7 FEHPME]
[CVD U 27 &35 9 72 0 OB EnTE # ]

BEE AL LTCVDE Y A7 Tho THBMEAMIHERT 2L 20 27 2R T
5Z ExEEZNT (Foley RN, et al. AM J Kidney Dis. 1998: 32: 112-119), JA#fH#i ) =~
it 2 5N BRETHNIE, CVD BV A7 OBRETHDHITE, BIMCBEDL LY L BELY
fToCI AT EZREL LS EEBEZDHRETHD, 72, FOOIIT+5 74T CVD FF
%47 > T, BB L OBEZLEEHDO CVD GHEEZE LT Z LN FiRE 2D,

BB O a2 BB %4 £ £ 7= Lisbon Conference (2L % & (Mario A-F, et al.
Transplantation. 2007; 83: 1-22.), —XHRHEFTACLERIC L 25T HAATH
505, BERY - CVD OBEE - CVD U 227 [HF (@W‘%‘ﬁxﬁw Egﬂﬂk 60 Ll b,
B, miE, BEEFE) 2EERETIHAICIE. CVD&EY A7 EE X, FEFEETH
STHIBRE/FEMNREICTRET AL ZHBELTCVER, TORT IV —=V T OHRT
CVD TP T& 2 03B NOFEL ST RIUT 2, E20F810 CVD &Y R 7 BT 2
MATHREILT LT U M AZEEET, FHEFECOWTHHARE =T X372 <
SEHOIET U ADEBRNLETH D,

[CVD U 27 &R 6T 7= OB E ]

MEEHEE LTI, R 5 A T@EY, OCVD U RJ ZHEEIE DB MGl 3@y 72
minimization, @V A 7 ®TDOIRFE (Rl MS BiE) . @CVD FHli - 27 ) —=2 7y
F o5 (Liefeldt L, et al. Transplant Int. 2010; 23 1191-1204.), KDIGO clinical
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practice guideline TIIAESE 7 L — Ridpvvb oo Blli: CVD (%l LTk, — % EM O

Bt & RERIC, U2 R2 Wi iR A & a2 D A B A R AT D D i;»;%@“}“ EERh

T, Eio, WIREELPED CVD OBEED & 2 BAii % AT LT I L AE S 2 M R 0 (X

T T A O AHELE LT D (Am J Transplant. 2009; 9: 1-157.), HHAHA, %k

JESOTE) ot & OB TEE I O 15 WY CVD U 2 7 K- (FFi2 MS & 4518 )
OFMMNEETHL Z LT H z’ﬁ“(”b‘/is;b‘o

strategy Target outcomes
CNI Ot - ik EhERE Ot
IR S oot
i L 0D 247 38
T 1% T LS8 Bl PRIPS 6 E D i)
AT A ROPH: - Jk [FRE Y ADN e
A 1 S0 F S8 S W DR P S0 D i
AT G NERL S D s
ELERTE (ACE-1, ARB, B 7' &t v —) & | fJEDIER1L
AT 22 OFEH LVH otk
HE R OWD
LR IRYE B oD e
TR LRI OTRIR & A 7 ) — = | BRE HrBLR N PRI F89E DI
Ve , 1 b5 R o> U
TEERIE B D — RN IR A 7 ) —= 2 7 DEBA 2 N Db
T A aRA =T R i DI
LVH ot geft:

H5. BBHL Y ETY MBS CVD U A2 23 7 Ol

[SIEIREED A Z R Y » 7 fEE R~ 2 D5 8]

ERIEMHEE DK MS R ~DOFBER 6 IZF L iz, £, BE MS ORIVEM % [k
52 RIS AIA L LT, Belatacept 23EH #HH T 5, Belatacept 1ZHTFRD
AW RIFICH Y . T MIEME(L D729 O co-stimulation (signal 2 : HiFHE ML LD
CD80/86 IZi#IRAICHE S L CD28 & @ co-stimulation) Z |4 %, Belatacept & MS A
Foxt LT OBEEENR L, D CNI R—2D LY RA v Ll LT A FROEFRIC
ENIphoTz & & (BENEFIT study) (Vincenti F, et al. Am J Transplant. 2010; 10:
535-546.) . MS DO#LAH L IFHIFF S D REIHIE TH L (RHRARE),
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