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Metabolic Demand and Nephron Supply on
Early Graft Function after Living Donor Kid-
ney Transplantation
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Purpose: Renal allograft mass may potentially affect long
term outcome after kidney transplantation. An inadequate
renal mass to metabolic demand might trigger hyperfiltration
and consequently contribute to the progression of graft nep-
hropathy and failure. Methods: This is a prospective study
with 195 cases of 2 transplant centers. The study population
was restricted to live donor transplants except the cases of
diabetes, ischemic injury, rejection, and any complication
which might result in functional decrease of the kidney graft.
Recipient’s serum creatinine, 24 hours proteinuria, urine
creatinine excretion and creatinine clearance were measured
and calculated. Weight of donated kidney, weights and
heights of both donors and recipients were recorded and the
BSA, LBW, and BMI were calculated. The correlations
between each variables were analyzed using Pearson’s test,
and P<.05 was considered significant. Significantly corre-
lated pairs of variables were included into the linear re-
gression for multivariate test. Results: The amount of urinary
excretion of protein is associated with renal mass supply
rather than functional demand of recipient. The serum
creatinine is associated with the functional balance between
the metabolic demand of recipient and renal mass supply
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from donor. The amount of urinary excretion of creatinine
is associated with metabolic demand of recipient rather than
renal mass supply. Conclusion: Our findings provide direct
evidence of a substantial effect of the balance between ne-
phron supply and recipient metabolic demand on early graft
function. We suggest that during donor-recipient matching,
both the potential sizes of donated kidney and recipient
should be considered in terms of early graft function. (J
Korean Soc Transplant 2004;18:164-170)
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o] Ale] AW FE APk (7) Fallzke] A ool
o < & U HTEE AF(body weight), 47 (height),
A (body surface area, BSA), A|AWFA|%E(lean body
weight, LBW), 414 24| 4=(body mass index, BMI) S-o] ]
th(8-11)
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cyclosporine (n=149, 76.4%) -2 tacrolimus (n=46, 23.6%)%}
corticosteroid-& A-88}$) 3. =27 azathioprine 22 myco-
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BSA (m°)

=1.10 x Weight (kg) — 128 X (Weight’/(100 X Height (m))) in men
=1.07 X Weight (kg) —148 X(Weightz/(IOO X Height (m))z) in women
BMI (kg/m’)=Weight (kg)/Height (m)’.
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5%, 4470 Zdlobely) Wl dse A8stsch SPSS
(Statistical Package for the Social Sciences, release 10.0 Inc.,
Chicago, L)% $A1ol] g2t o1& WSe) 4 B 7
(mean) + 5 | XHstandard deviation, SD).o. 2 F 7|5t}

5

C
FATe 27 HF 17402 m’, 483480 kg, 23.0+2.8
kg/m’o]2lc}. o] Al A1 9] AL 2 4 108.9 goll A 2] v 335.0
g7tA T 215.5+40.5 go] k. Fal|ake] AH, AFE, A7
& Zb7F B F 37241024, 57.0+9.8 kg, 166.8+8.8 cm¢l.©.
o, A ZH A AAEAZ, ANASEA S 47 BF L6
+£0.2 m’, 46.4+7.7 kg, 204+2.7 kg/m’o]glch.

2) O|AL9] FH2t BOIRIQ| [HA} £ HE=Qo| B

o] A8 FA%t Fofake] v}o](P=.002), HF(P<.001),
A% (P=.031), 359 2 (P <.001), A|A| 82| Z=(P=.001), A1
A A (P <.001) Apolof|i= F]oi= AWabA B4 Ay &
Aoz Fo3t Hedo] ek Table 1). FalAFe] 242]7F
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HEES o2 384 A dH(P=.013, beta-coefficient=
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Z+e] 24A17F Qebul(P<.001, beta-coefficient=—0.399, 95%
CI=—0.11 to —005)0] EAM R o3t £ W)
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(1) 24A1ZH EHEE: o] &) 3 =3 2}e] 24417 Qb &
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(P<.00D)E HlFsto] Fallat AFoll et o] 44l FA<]

HI(P<.001), &2} A LH ol thzh A1) B](P
<.001), F3AF AAGAF g o] A4l FA L] nl(P=
001), |zt AR AR ol gt o] A4l FAL ul(P
<.001), =32 A A FA| Foll et FoIz AA A FA S
o) u](P=.029). 18] 3 3| F2] A AR 4(P=.002)7} 9L
o ch(Table 2). vhE 3| HE4 A7} o] 4419 FA(P<.001,
beta-coefficient= —4.850, 95% CI=—27.63 to —11.94)%} 53|
A ol tigt o] A4 A2} B](P=.004, beta-coefficient =
—3.518, 95% Cl=—891.38 to — 168.92), &2} A3 |
i3k o] A A BAQ u](P=.006, beta-coefficient=4.725, 95%
CI=7.82 t0 45.35), Z=al| 2} AVx| A 2kx|Srol] Wik o] A Al o] 3
Ale] w](P<.001, beta-coefficieni=4.283, 95% CI=177.40 to
375.85), Fallake] AlAA#A| 4P <001, beta-coefficient=
2016, 95% CI=85.99 to 155757} -3t =g #Hpid
(Table 2).
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Table 1. Variables of donor correlating with* or independently predictingJr donor renal graft weight

1

Correlations* Coefficients
Independent variables
Pearson’s P B B t P
Donor age 213 002 67 A7 251 013
Donor body weight 313 <.001 —1.31 —.34 —.22 823
Donor height 135 031 —2.50 -.51 -37 712
Donor BSA 273 <.001 412.36 1.71 .65 515
Donor LBW 233 .001 —2.82 —.56 —-1.70 .090
Donor BMI 317 <.001 —1.78 -1.12 —-.16 877
Recipient Upr -312 <.001 -.07 —.40 —498 <001
(constant) 168.26 —.28 782
*Determined by Pearson’s bi-variate analysis; Determined by linear regression multi-variate analysis. R = .506; F = 9.06; P <.001.

Table 2. Variables of donor, recipient and graft correlating with* or independently predictingT recipient post-transplant 24 hours urinary

excretion of protein

Correlations* Coefficients '
Independent variables
Pearson’s P B B t P

Graft weight —.289 <.001 —19.78 —4.85 —-4.97 <.001
Graft weight/Recipient weight —.239 <.001 —530.15 —3.52 -2.90 004
Graft weight/Recipient BSA ~.263 <.001 26.58 4.72 2.80 .006
Graft weight/Recipient LBW —.220 001 —88.57 —0.69 -1.30 196
Graft weight/Recipient BMI —-.299 <.001 276.62 428 5.50 <.001
Donor BMI/Recipient BMI —-.138 .029 59.76 0.07 .70 484
Recipient BMI 211 002 120.87 2.02 6.84 <.001

(constant) —2268.65 —5.96 <.001

*Determined by Pearson’s bi-variate analysis; T Determined by linear regression multi-variate analysis. R = .534; F = 10.31; P<.001.
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Table 3. Variables of donor, recipient and graft correlating with* or independently predictingT recipient post-transplant serum creatinine

level
Correlations™ Coefficients "
Independent variables
Pearson’s P B 8 t P

Graft weight/Recipient weight —.342 <.001 2.90 9.18 2.67 .008
Graft weight/Recipient BSA —.291 <.001 —1.36 —11.50 —2.28 024
Graft weight/Recipient LBW —.404 <.001 39 1.45 .87 .387
Graft weight/Recipient BMI —.120 049 —.54 —4.01 —2.87 .005
Donor weight/Recipient weight —.447 <.001 —1.39 —1.01 —.87 384
Donor BSA/Recipient BSA —.513 <.001 —.54 —-0.21 —-.27 .790
Donor LBW/Recipient LBW —-.512 <.001 98 0.68 1.74 .083
Donor BMI/Recipient BMI —.158 015 .84 0.44 1.11 267
Recipient height 580 <.001 .02 0.42 27 784
Recipient weight 456 <.001 -.25 -17.23 -2.14 .034
Recipient BSA 544 <.001 6.54 3.20 1.01 313
Recipient LBW .565 <.001 .08 1.86 1.54 215
Recipient BMI 159 .014 30 2.40 191 058
Recipient Ucr 580 <.001 03 0.30 3.46 .001

(constant) —8.08 —-1.29 200

*Determined by Pearson’s bi-variate analysis; " Determined by linear regression multi-variate analysis. R = .692; F = 10.67; P<.001.
Y Y

Table 4. Variables of donor, recipient and graft correlating with* or independently predictingT recipient post-transplant 24 hour urinary
excretion of creatinine

Correlations* Coefficients "
Independent variables
Pearson’s P B A t P
Graft weight/Recipient weight ~.477 <.001 464.01 1.53 51 613
Graft weight/Recipient BSA —.374 <.001 —65.92 -5.83 -1.33 .186
Graft weight/Recipient LBW —.508 <.001 835.97 323 227 025
Graft weight/Recipient BMI —.251 <.001 —65.85 0.51 —.41 682
Donor weight/Recipient weight —.506 <.001 —519.55 —0.39 —.40 .693
Donor BSA/Recipient BSA -.527 <.001 1802.84 0.75 1.08 280
Donor LBW/Recipient LBW —.544 <.001 —614.71 —045 —-1.32 .188
Donor BMI/Recipient BMI —.295 <.001 91.59 0.05 15 .884
Recipient height .642 <.001 —53.43 —1.41 -1.06 291
Recipient weight 679 <.001 — 106.69 -3.20 —1.09 279
Recipient BSA 725 <.001 5106.64 2.61 .96 341
Recipient LBW 741 <.001 96.38 225 2,18 031
Recipient BMI 397 <.001 14.77 0.12 A1 911
Recipient Scr 580 <.00t 209.46 0.22 3.46 .001
(constant) 1973.77 .38 706

*Determined by Pearson’s bi-variate analysis; "Determined by linear regression multi-variate analysis. R = .783; F = 18.37; P<.001.

() 8% JAOEIY S FsALe] A Fdl] T o] 24l b AA LA G gt o] A FA ul(P<.001, inverse
FAl9] B](P<.001, inverse correlation), =3 A} A 3] A ol correlation), A} AL A 2Ex] 4ol] T3k 0] 4] A A 1y
gt o] AlAle] FA18] H](P<.001, inverse correlation), 53| (P=.049, inverse correlation), =8|z} |0l t]eh Foz}o
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Table 5. Variables of donor, recipient and graft correlating with* or independently predicting.gfr recipient post-transplant creatinine clearance

Correlations* Coefficients '
Independent variables
Pearson’s P B B t P
Donor age —.239 <.001 -0.01 —0.01 —0.32 750
Recipient height ~.160 014 —0.47 —0.28 —6.54 <.001
Donor BSA/Recipient BSA .148 020 27.18 26 2.04 043
Donor LBW/Recipient LBW 122 .047 —10.89 —.18 —1.44 153
Recipient Scr — 478 <.001 —38.11 —.90 —22.46 <.001
(constant) 121.94 8.36 <.001

*Determined by Pearson’s bi-variate analysis; "Determined by linear regression multi-variate analysis. R = .924; F = 178.78; P <.001.
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o] ¥F Faloleld w0l EAIH g Fo8t 51 W
et

(3) 24A12t Q= T H|OIEIL! HHABE: 244 7F 9. F Fulo}
el w Ak SRy AlFell tigh o] A4l Al B|(P
<001, inverse correlation), 8| A} #| L Z o] Tk o] A A
FA)9] H](P<.001, inverse correlation), -8l A A} x| &
of] that o] Al Al FA| 9] ul(P<.001, inverse correlation), <3|
A AR A A ol tEE o] A Al FAL] 1] (P <001, inverse
correlation), =82} #| ol thak Fof A} A|ZF<] v](P<.001,
inverse correlation), 532} | 2 ol| W8l oA} H|E™
A o] H](P<.001, inverse correlation), 4=} A A HkA| ol
gt Lol Al EAE ] n](P<.001, inverse correlation),
FellA AR AR G0l tigk FoI Ak AA B FA 2 nl (P
<.001, inverse correlation), 8l A+2} 7}(P <.001), sl &}
AP <.001), Fal| Rkl #3EA=(P<.001), T3l Ak A|A]
BEA|S(P < .001), 8llRke] AL A 2hx] (P <.001), T3l A}

9

o4 F 8F ellobeld FEP<.00)SH FANH 02
Fol% eddbgo] Agick(Table 4. b5 HALAL Falz
A A A Fol| tigk o] A AL FA|2] 8](P=.025, beta-coeffi-
cient=3.227, 95% CI=107.96 to 1563.98), =&l 2}2] A| =] vkA)
Z(P=.031, beta-coefficient=2.248, 95% CI1=9.10 to 183.65), T
A} o)A & dF Fglole]ly E%(P=.001, beta-coeffici-
ent=0.218, 95% CI=89.82 to 329.09)7} EAJ8gtx o g §-93t
=g 5l

@) FAOLEIY HAS: FalAe) o4 F Zalobeld A
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