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Table 1 Baseline characteristics of the enrolled patients.

risk (n = 10) no-risk (n =17) p-value
Age, years 69 (66-71) 69 (67-71) 0.82
Female sex 3 (30.0) 2 (11.8) 0.33
Primary renal diagnosis :
Chronic glomerulonephritis 2 (20.0) 10 (58.8) 0.11
Polycystic kidney 2 (20.0) 0 (0) 0.13
Diabetes 1 (10.0) 1 (5.9 1
IgA nephropathy 1 (10.0) 2 (11.8) 1
Hypertension 2 (20.0) 2 (11.8) 0.61
Others 2 (20.0) 2 (11.8) 0.61
Charlson comorbidity Index 6 (5-6) 6 (5-7) 0.47
Comorbidities :
Hypertension 5 (50.0) 17 (100) 0.003
Diabetes 1 (10.0) 1 (5.9) 1
Dyslipidemia 5 (50.0) 4 (23.5) 0.22
Hyperuricemia 2 (20.0) 5 (29.4) 0.68
Duration dialysis, months 64 (19-154) 15 (2-122) 0.14
Pre-emptive transplantation 1 (10.0) 4 (23.5) 0.62
ABO-incompatible 3 (30.0) 5 (29.4) 1
HLA mismatches (A, B, DR) 4 (3-4) 4 (3-4) 0.75
Deceased donor graft 2 (20.0) 4 (23.5) 1
Preformed donor specific antigen (+) 2 (20.0) 0 (0) 0.13
BMI, kg/m2 20.2 (18.5-21.0) 22.3 (20.4-25.3) 0.02
Serum albumin, g/dL 3.5 (3.3-3.7) 4.2 (4.0-4.5) <0.001
GNRI 90.2 (87.9-91.8) 102.7 (99.8-105.7) <0.001

The continuous variables are expressed as medians and interquartile ranges. Nominal variables are expressed

as number and percentage.

Abbreviations : HLA, human leukocyte antigen ; BMI, body mass index ; GNRI, geriatric nutritional risk index.
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Table 2 Univariate analysis of nutritional status and outcomes.
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(Fig. 1b),

The continuous variables are expressed as medians and interquartile ranges. Nominal variables are expressed

as number and percentage.

risk (n = 10) no-risk (n = 17) p-value
Operation time, min 370 (300-394) 350 (286-392) 0.75
Blood loss, ml 208 (100-373) 230 (105-405) 0.98
Blood transfusion 1 (10.0) 0 (0) 0.37
TIT, min 101 (68-147) 99 (87-145) 1.00
Perioperative complications
Grade 3-: 8 (80.0) 7 (41.2) 0.11
Bacterial infection 5 (50.0) 5 (29.4) 0.42
Cardiovascular disease 3 (30.0) 0 (0) 0.04
Urinary tract complications 2 (20.0) 1 (5.9) 0.54
Inguinal hernia 1 (10.0) 1 (5.9) 1
Postoperative bleeding 1 (10.0) 0 (0) 0.37
Lymphocele 0 (0) 2 (11.8) 0.52
Surgical wound dehiscence 0 (0) 1 (5.9 1
Serum creatinine level at discharge, mg/dL 1.09 (0.64-1.66) 1.30 (1.20-1.50) 0.23
LOS, days 51 (39-63) 42 (39-50) 0.30
Acute rejection 5 (50.0) 7 (41.2) 0.71
Abbreviations : TIT, total ischemia time ; LOS, length of stay.
(a) (b)
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Fig. 1 Kaplan-Meier curves according to Geriatric Nutritional Risk Index (GNRI) in all patients. (a)
Overall survival, (b) Death-uncensored graft survival.



92

B 5o e FE KNI risk #ECHEFSERAEIC X 5 161,
HEAESET 6 B (RGWE 3 6, O I’E A8 2 61, JEAT
APHE 1B TdHh o 72 no-risk B L 2PEIEH 1 61, 2
PEFEAHE 161, AEAEET 4 B (BRG4RE 2 1, (OImE REEE
2#) Ta o7z, Risk B 6 5 & no-risk # 4 Bl DAL
THEBI ORI A D B EF T F TOMM O B iXZh
ZN16.57H, 607 ATH Y, risk HETHEEFNLTET
O b HNEHAITH > 72

Z =

AHFZETIL GNRI & & RAEL o ¥ > b OO R
BARIZ DWW TIRET L7z WFFEDAE R, firnr GNRIAKfED
FEARL YTV MIBFBMBEOEFEIRR KR
THo720

AINCBWTHERBTEIEL Y T b OAEFERIL, 60
U LEoE#EHL Y ¥y PTIE60EARMOL Y DY
PEHNRAZICETLTWS, FARRICAEFERD 60 % LL
LoBE#HL Y ELY PTHBICETLTBY Y, 2hs
WEHBRBIEL D ED Y MZBWTOARIEETH 5o HinE
BIL Dy D OAEBEROMETIEEEEM X ) & EYE
RUME SRR, BHREIZ LD 00, BT
REDSHRAT L 72KEETDIETC (death with graft function :
DWGF) AR TH 2 WO, $7-, BRL LY
F O E LI DWGF OMSL L7z A7 WFTHDHZ &
D SN TV 19,

R E AN ARIRRE L 70 5 L IV T RZT % 5E LG
TMETFTRHIET 25 &4, FIC X SIHEERT,
WHERIALTF 2R TEAEFKTEZLZ6L, EHITK
FRREANLMEIEL LW 7 LA VF A 72 L2
S, TLANRH LIRS T IIEBRES IS
WTHEMTR, BHER TR, BMEOHE, AR,
FFABRRICEEREEL 5.2 52 EPLHHMEIN TV
18-21)

GNRI X &l BB OMRREREL FFET L 2 L2 L fH
HERTBY ?, YRAZPBAFLIR=ZTRT LA
WEBZREET 2720 OBRMICFERN Y — e LT
352 EDTEL, RIZEIZB TS risk #E Tl
JETIN A PHEDFEA RN E <, AR OERSEHLE S
NTHY, GNRI & EMTIIEEIG O E A TRIE S 15 k%
THo72,

IO EAEBFBRIZB VT 60 E D5 EEERT
90.6 %, 5AFEAEEIZ8.2%THY, 70K LETIXS
GEIEAEE 86.4 %, 5AEAEHERIZE3.0%THD Vo AN
TEILRR B RN % & O 7292 T d 5 7° risk #E THAE DA
BThy, Bl IYEY MIBWT) 270 L%

v, FMEENOZB I LELEEZ ON D,

Oguchi 5 ® 12X B 25 7F ) ¥ ATIE, BBRL Y
Y Mo 2 Sk ISR DR T 2 & 72§
T I, EENARER QOL 2 A EIUET 5 &
HENTW DL, BN (chronic kidney disease:
CKD) BERMBEENBE BV CEHEIEDOD 2 B
HREBAROE VEFIIEGTEIBFTHL &
DR SN T VD 20 F72 BHEZICHE VT GNRI
BEAEDEREEEEIZ)NE) T—2 a YA, BUIZH
FIEAIT) 2T LI2L ) GNRI DA E A WEE RO L
DWED DL, BHELIEIY MIBWTH Y X
T OBNT LA NRY N ARZTHEREOA ) —= v 7
v —) L& LCGNRI i L, BAMRIIZ) NEY 7 —
Ta YA ARKERELIT) LI X ) EEEEOUGE
RHEE 2 REOA b, GNRIZ#EIZ X ) EdTPhos
PR ENL LD EBbNL, BEML Y ELY bAD
YNE) T = 3 Y ARKBENADEG TR, BIEE
FRICH 2 BEEBIZOWTIE, KEEMEICLEF
Y AERL, SBROIETFT Y AQERIPLETH A,
B, BBEL YLy MY BB S
725 DL,

RIFFRI BRI TH Y, v TV TH
%o B AILRIIREEDK & LT 2 THEM DD % o
AWFEIXGNRL %2 1 DO TRRi L72b D TH Y
GNRI OBl OZALZ M L 72 DTl v, F72
FATRYBFRREAE B2 B\ TIIATHT O SRS B S AT %

B BN S Do STRDE R B REF OB LET
H5bo

5 3
GNRI (ZEFR OB TR T & 2 %BIREDO A 7
==V 7Y —=VThh, BREBML I ELY MB
WG TFHROME TR T & L CEHZWTRENEDLD 5.

X [73

1) HARKRERAE S, HARBHEYS © BRARIR
BERERTRE (2021) 2020 4 FE b6 AE B O R
COEBRRATRS AL, FEAE. 56: 195-216, 2021.

2) HARBKRBERMHYS, HABMYS « BRHER
BERERT T (2022) 2021 4EFEHAE B O 45T RS
LOBERPRATRE A, BAE. 57 199-219, 2022.

3) Bouillanne, O. et al.: Geriatric Nutritional Risk
Index: a new index for evaluating at-risk elderly
medical patients. Am. J. Clin. Nutr. 82: 777-783,
2005.



BiHEICE (T 5 GNRI OF A 93

4) Yamada, K. et al.: Simplified nutritional screen-
ing tools for patients on maintenance hemodialysis.
Am. J. Clin. Nutr. 87 : 106-113, 2008.

5) Yamada, S. et al.: Geriatric Nutritional Risk In-
dex (GNRI) and Creatinine Index equally predict
the risk of mortality in hemodialysis patients: J-
DOPPS. Sci. Rep. 10: 5756, 2020.

6) Kobayashi, I et al.: Geriatric Nutritional Risk
Index, a simplified nutritional screening index, is a
significant predictor of mortality in chronic dialy-
sis patients. Nephrol. Dial. Transplant. 25: 3361-
3365, 2010.

7) Pan, Y. et al.: The prognostic significance of Ge-
riatric Nutritional Risk Index in elderly patients
with urinary bladder cancer after radical cystecto-
my. Asian J. Surg. 46 : 2178-2179, 2023.

8) Chang, L. W. et al.: Geriatric nutritional risk in-
dex as a prognostic marker for patients with up-
per tract urothelial carcinoma receiving radical
nephroureterectomy. Sci. Rep. 13: 4554, 2023.

9) Hino, H. et al.: Utility of Geriatric Nutritional
Risk Index in patients with lung cancer undergo-
ing surgery. Eur. J. Cardiothorac. Surg. 58: 775-
782, 2020.

10) Xie, H. et al.: Geriatric nutritional risk index as
a predictor of complications and long-term out-
comes in patients with gastrointestinal malignan-
cy: a systematic review and meta-analysis. Can-
cer Cell Int. 20: 530, 2020.

11) Konishi, T. et al.: Geriatric nutritional risk index
(GNRI) just before allogeneic hematopoietic stem
cell transplantation predicts transplant outcomes
in patients older than 50 years with acute myeloid
leukemia in complete remission. Ann. Hematol. 98 :
1799-1801, 2019.

12) Kinugasa, Y. et al.: Geriatric nutritional risk in-
dex predicts functional dependency and mortality
in patients with heart failure with preserved ejec-
tion fraction. Circ. J. 77 : 705-711, 2013.

13) Hao, X. et al.: Geriatric Nutritional Risk Index
as a predictor for mortality : a meta—analysis of
observational studies. Nutr. Res. 71 : 8-20, 2019.

14) Trouillhet, I. et al.: Influence of age in renal
transplant infections: cases and controls study.
Transplantation. 80 : 989-992, 2005.

15) Hart, A. et al.: OPTN/SRTR 2019 Annual Data
Report: Kidney. Am. J. Transplant. 21 Suppl 2:
21-137, 2021.

16) Kahwaji, J. et al.: Cause of death with graft
function among renal transplant recipients in an
integrated healthcare system. Transplantation. 91 :
225-230, 2011.

17) Xue, Q. L. et al.; Initial manifestations of frailty
criteria and the development of frailty phenotype
in the Women's Health and Aging Study IIL J.
Gerontol. A Biol. Sci. Med. Sci. 63 : 984-990, 2008.

18) Karakizlis, H. et al.: Sarcopenia of kidney trans-
plant recipients as a predictive marker for re-
duced graft function and graft survival after kid-
ney transplantation. Langenbecks Arch. Surg. 408 :
103, 2023.

19) Druckmann, L et al.: Presence of sarcopenia be-
fore kidney transplantation Is associated with poor
outcomes. Am. J. Nephrol. 53 : 427-434, 2022.

20) Quint, E. E. et al.: Frailty and kidney transplan-
tation : a systematic review and meta—analysis.
Transplant. Direct. 7: €701, 2021.

21) Pinar, U. et al.: Surgical complications risk in
obese and overweight recipients for kidney trans-
plantation : a predictive morphometric model
based on sarcopenia and vessel-to-skin distance.
World J. Urol. 39 : 2223-2230, 2021.

22) Cereda, E. and Vanotti, A.: The new Geriatric
Nutritional Risk Index is a good predictor of mus-
cle dysfunction in institutionalized older patients.
Clin. Nutr. 26 : 78-83, 2007.

23) Oguchi, H. et al.: The efficacy of exercise train-
ing in kidney transplant recipients: a meta-analy-
sis and systematic review. Clin. Exp. Nephrol. 23 :
275-284, 2019.

24) Roshanravan, B. et al.: Association between
physical performance and all-cause mortality in
CKD. J. Am. Soc. Nephrol. 24 : 822-830, 2013.

25) O'Hare, A. M. et al.: Decreased survival among
sedentary patients undergoing dialysis: results
from the dialysis morbidity and mortality study
wave 2. Am. J. Kidney Dis. 41 : 447-454, 2003.

26) Tentori, F. et al.;: Physical exercise among par-
ticipants in the Dialysis Outcomes and Practice
Patterns Study (DOPPS): correlates and associat-



94

ed outcomes. Nephrol. Dial. Transplant. 25: 3050~ and nutritional status in hemodialysis patients
3062, 2010. with malnutrition. Journal of Japanese Society for
27) Saitoh, M. et al.: Effects of resistance training Dialysis Therapy. 48: 405-412, 2015.

during hemodialysis therapy on physical function

GERIATRIC NUTRITIONAL RISK INDEX AS A PROGNOTIC
MARKER IN RENAL TRANSPLANT RECIPIENTS

MOTO TOKUNAGA axo TAKUZOU FUJIWARA
Department of Kidney Transplant Surgery, NHO Okayama medical center, Okayama, Japan

HIROMASA SHIRAISHI, AZUSA MATSUMI SHOGO WATARI, RISA KUBOTA,
NORIHIRO KUSUMI, TAKAHARU ICHIKAWA axp TOMOYASU TSUSHIMA

Department of Urology, NHO Okayama medical center, Okayama, Japan

Abstract :

(Objectives) Geriatric Nutritional Risk Index (GNRI) is a simple nutritional assessment tool for elderly
subjects. We assessed whether preoperative GNRI was associated with clinical outcomes after kidney
transplantation (KTX).

(Method and patients) We identified patients 65 years or older who underwent KTX between 2005
and 2022. Patients were dichotomized into risk (GNRI < 98, n = 10) or no-risk (GNRI > 98, n = 17)
groups. We retrospectively examined the impact on clinical outcomes.

(Result] The risk group had a significantly worse overall survival (HR: 0.20, 95% CI: 0.06 - 0.71, P-
value = 0.006) and death-uncensored graft survival (GS) (HR: 0.26, 95% CI: 0.08 - 0.84, P-value = 0.015)
rates than the no-risk group. No significant difference was observed with regard to perioperative com-
plications, length of stay or death-censored GS.

(Conclusion] GNRI may be useful as a prognostic factor for elderly KTX recipients.

(Nishinihon J. Urol. 87 : 89-94, 2025)

key words : kidney transplantation, Geriatric Nutritional Risk Index, elderly patient, graft survival




