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Abstract

This article reviews the research progress on the relationship between weight-adjusted-waist index
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(WWI) and diabetic kidney disease (DKD). DKD is a common complication of diabetes, and early
diagnosis and intervention are crucial. As a new obesity index, WWI mainly focuses on weight-inde-
pendent abdominal obesity, which is of great significance in assessing the risk of DKD in diabetic
patients. Studies have shown that WW1 is closely related to the occurrence and development of DKD,
and may affect the process of DKD through multiple mechanisms. In this paper, the calculation
method, correlation with DKD and possible mechanisms of WWI are described, and future research
directions are prospected, aiming to explore new predictors to improve the accuracy of DKD risk
assessment.
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R AL — Rl B R H S I A e R AR BRSO, AT OO UM A ER A SEAE RR AN R A3k P
e, dEgtit, 2021 At FAT 5.37 AL NZBIRRIFN; 2] 2045 £, IR 00 0 N4 hn 21
7.83 42 T EAVEREIR SR FE B E I E R, B 2045 FAAETHEIT 1.74 2117 FEFRI B0 2 0E R A
WL UL T ACRE 2 —, HCMORURRAE R £ 1 RN /N BRUE TS 28 (GFR) T B (2] 11 9 14 ¥ I (CKD)
PRIZEIE FR A PRI 2R 22— PR B o 3 B AR S B 1 2 B2 R U2 WA T T T SE42 DKD )ik
JRZ R E L LG fa R R B A R L M L RS O I B, (B RR R EHT TR R b5 L3R 5 DKD
DS PP IO HERR T . UTEEOR, AR EE IR B FEE SOV — AR ISR b, 51 7 WFFEE 1I9GTE, 9 DKD
AR UG PRAG SR AL TR AL A . WWI & Park 55 AT 2018 SE4R Y, 52 SONBEEFEIRR MR H-F 7R, AR
N FE R NEREEAR(3]. ERE TIER RS, R R 75 BMI AR, EESE SR ETRKE
FRAEIE4] [5]. CAUESEIESE T WWI Tk A 28 ELCE B NE PRI AT AR 4 18 107 4 B0 ) ) 2 222 e i A
Z[5]-[8]c WWILEHGHTAILP BT 2 A1 1 SE AR X0, AT A s, WWI S A7 4E FL
K, SNAEREAMK, B HEmt B SRR 2 A0, 5 DKD R R B E VIR A

2. WWI B E 5%

A FE R B R PR BL(WWID LA O Tl (em) Bk DUA . (k) P T AR, tHE 45 SRR NS
firo 0, HAJEFRE 80 cm, AN 60 kg, JIH WWI y80++/60 ~10.33 .

3. WWI 5 DKD g9t

I HA— Tk 32 1F Endocr Connect <& WU 25 R0, 7 2 BUBE /RIS & (T2DM) T, 4% H 1 2 1
FRE(WWDIE NS DKD KIS INAEC, WWI A[AE 9T DKD B8 1 AR & 2 fabr, H Tl ge /758
TAREIEB(BMI) [9]. ZHIFILGIN 10,661 1] T2DM HE, DKD Mk EIFEE A 20.74%. WWI 5Kk4E
DKD [ r] Gtk 2 IEAHIG(P <0.05), H WWI B m—AN 5 fr, B3 K4 DKD RSN 17% (OR: 1.17,
95% CI: 1.03~1.33) [9]. A4 M 45 B Bon P BIA7E B & HAEFH (P <0.05), E&PEEE T, WER WWI
5 DKD £ u B3R, AE— AW (WWI=11.48), 7EWS A4 WWI 5 DKD 2 I1EAZ%(OR: 1.45,95% CI:
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1.09~1.92), TiAERT 72, WLEH) =2 & FAHI(OR: 0.60, 95% CI: 0.42~0.86), X —KIIER, £ WWI
=11.48 I, DKD 7£ &t B b i R R B A% [9]. b4k, 5 BMI(AUC = 0.555)4 kb, WWI (AUC =
0.664)§7AIE I f&: DKD 54 2 (1 T 4545 .

IR 5028 il T2DM 3 FIWE AL R, 8 WWI 5 DKD KA 55, H-5 BMI AR
(WC)FHEL, WWI X DKD FIFillge /3 55k 10]. R SoR, BEE WWIL A 80 FEI R K, DKD B
RIBWTHH1(26.76% vs 32.63% vs 39. 06% vs 42.96%, P < 0.001), HXFZ M BEHATHINEEE, WWI 5
DKD AASTAH G, 455 Ron WWIBREIn—AN 307, B kA DKD RS I 32% (OR = 1.32,95% CI:
1.12~1.56, P < 0.001) [10]. WA H1 &7, WWI 5 DKD K& 2 [8] [ 56 R4 60 % LL_E(OR: 1.43, 95% CI:
1.16~1.77; OR: 1.01, 95% CIL: 0.79~1.29)F1.0 L& 9% (OR: 1.83, 95% CI: 1.34~2.49; OR: 1.17, 95% CI:
0.98~1.40) NFFP RN 2, AR MER . Pk, W, BMIL e U5 ) A W %2 21 52 35 (1 AH FLAE F (P for
interaction > 0.05) [10]. tt4h, X WWI. f&KH . JEE . BMI X} DKD K 1B GE 1347V, ROC H
TR : WWI(AUC =57.19%) 1 Tl & 7758 TR B (AUC = 51.23%) I (AUC = 52.23%)~ BMI (AUC
=49.96%) [10].

4. WWI 01 DKD B &4 & EilLE

DKD (1) R AR I EER ENERIE R, R 5k FERBEIEE, MERGERE, &R ENE /N
BRAE /NG T R 4L, e R SEUE ThRETEM[11] [12]. R HERES DKD 2 825 R A Fidk— B A,
B H /T CA TR P AL DKD 8R4 R 2 B0 K e (5 5 I B AR 258l 5 b i i
Bl )15 T g R AR 7 2 AN R T

JE 0 2L 233 i B R SR FE Rl F-(TNF) . AR -6 (IL-6) 25 R K 7 M IR E 2. R MR lie 7, &
HE RS FESEES 5 B3], CATFRRVIRECE NS Ry EH 5 N D) RERERS 1B | 4
A REBR g LA RN e — S B G IR IA B B O, X EAE 2@ AdipoR 1 USR5 FRBERRTE 1L
HHBIB(AMPK)E #F AdipoR2 B It A VI IG 7R G FE V0T 2 14 (PPAR)-a {5 5B BE SEIL; IREEER
il NADPH AMERIETE, J/DiEPEE(ROS) R,  [FIRT 6% A 7 «B (NF-xB)ig M, /b JERE R TR
JH, TR B /N b B A B ) ORE AT A R T [ 14] . AHJ, IREREBR=Z I, NADPH A ALBgE M E
W, P ROS ARG, BUE NF-«B {5 5%, {23 TNF. IL-6 SE{2 R ek, AU Mg ok
ST SN, AT a3 B i gt R [ 14]0 BbAbh, AT Som R DT 4 43 WA R TNF, {FR—Fh 2 Dife
IR AR AHMIR -, 508 PRSP 9 RE S S AN i & 2 HRBU A IAR DG, @ — 2D nfEl 7 DKD ke[ 15]-[17]. 73
— 7T, BEREG I G ] 2 S BUR R RSy, 2E TN RS D Re R 18], IS AE I 5 B AT i 2l /)% 1)
BB A O, G /INERYE 2 = B AN ER N R T IR AR A W] g — 2P HES DKD B & AR FIERE[19] [20].
HENR, MBS ESEAPUE VI, 58 RT3 ey E SO B N g, AT iDL
s [T, FB 5 FHCP U 18 1 4 0 AN AU B0 5 2 20 B R 5 IS4 9 AT s CKD Ak g [21] [22]
UEAR, BRI M S AR AR S AR OC, Al S A s, Sk — AR R PR B 11 A A
BERE[23] [24]. TEARREREE T, UL RS /NERA R X R B B B UTR, 8 ORI .. B/ NERE,
Py R R R CRR e e T TR T oA 4 B AR IA AP I T, IR T — RIS, AR
JESHARIE T FRE A A 1 R 4 L R 25

5. RKMEAE

(—) B2 U WWI 5 DKD FRIAH I K Bl 18
HAT%T WWI 5 DKD [ A IR, f2E 2 HRRAR ., Z it ikt — 2 B WWI 5 DKD
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(RAH A B SN B o [RIENF,  REPR 2R % F VR 8 2 R 20 5 A AR G fs B DR 3R (S L FH S 8 v Xl R R
595 11 T e R

(=) RN WWI 80 DKD HIHLH]

BN E FT A — Lo ORI 1 RE R e B PR 0 BRI REMLA, (HAT NS R L B AR B LS. R
K B — DI R CHERIT 9T, IR AR LRI N AEBE R o

(=) T WWI BT it

1) 5 B T 2 U R R R HORH S 1 T T e, i i R L e e P R A 2k
B AR PR3 B P R A R o RIS, B AT DAPRZREE X WWI AR G I 25907697

6. &5t

A R R R B O — MR O IE R bR, SRR B R AR A R EE UIRIR . WWI AT REIE I i
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TRBOR SR T T0EE B, oW PRI 59 B BT 6 4R 58T 0SB AN D5 3%

SE

[1]  Sun, H., Saeedi, P., Karuranga, S., Pinkepank, M., Ogurtsova, K., Duncan, B.B., et al. (2022) IDF Diabetes Atlas: Global,
Regional and Country-Level Diabetes Prevalence Estimates for 2021 and Projections for 2045. Diabetes Research and
Clinical Practice, 183, Article 109119. https://doi.org/10.1016/j.diabres.2021.109119

[2] Oshima, M., Shimizu, M., Yamanouchi, M., Toyama, T., Hara, A., Furuichi, K., ef al. (2021) Trajectories of Kidney
Function in Diabetes: A Clinicopathological Update. Nature Reviews Nephrology, 17, 740-750.
https://doi.org/10.1038/s41581-021-00462-y

[3] Park, Y., Kim, N.H., Kwon, T.Y. and Kim, S.G. (2018) A Novel Adiposity Index as an Integrated Predictor of Cardi-
ometabolic Disease Morbidity and Mortality. Scientific Reports, 8, Article No. 16753.
https://doi.org/10.1038/s41598-018-35073-4

[4] Qin, Z., Chang, K., Yang, Q., Yu, Q., Liao, R. and Su, B. (2022) The Association between Weight-Adjusted-Waist Index
and Increased Urinary Albumin Excretion in Adults: A Population-Based Study. Frontiers in Nutrition, 9, Article
9941926. https://doi.org/10.3389/fnut.2022.941926

[5] Yu,S., Wang, B., Guo, X., Li, G., Yang, H. and Sun, Y. (2023) Weight-Adjusted-Waist Index Predicts Newly Diagnosed
Diabetes in Chinese Rural Adults. Journal of Clinical Medicine, 12, Article 1620. https://doi.org/10.3390/jcm 12041620

[6] Park, M.J., Hwang, S.Y., Kim, N.H., Kim, S.G., Choi, K.M., Baik, S.H., et al. (2023) A Novel Anthropometric Parameter,
Weight-Adjusted Waist Index Represents Sarcopenic Obesity in Newly Diagnosed Type 2 Diabetes Mellitus. Journal of
Obesity & Metabolic Syndrome, 32, 130-140. https://doi.org/10.7570/jomes23005

[71 Hu, Q., Han, K., Shen, J., Sun, W., Gao, L. and Gao, Y. (2023) Association of Weight-Adjusted-Waist Index with Non-
Alcoholic Fatty Liver Disease and Liver Fibrosis: A Cross-Sectional Study Based on NHANES. European Journal of
Medical Research, 28, Article No. 263. https://doi.org/10.1186/s40001-023-01205-4

[8] Shen, Y., Wu, Y., Fu, M., Zhu, K. and Wang, J. (2023) Association between Weight-Adjusted-Waist Index with Hepatic
Steatosis and Liver Fibrosis: A Nationally Representative Cross-Sectional Study from NHANES 2017 to 2020. Frontiers
in Endocrinology, 14, Article 1159055. https://doi.org/10.3389/fend0.2023.1159055

[9] Ding, Y., Lv,S., Xie, R., Ye, W., Luo, Y. and Li, Y. (2023) Association of Weight-Adjusted Waist Index and Diabetic
Kidney Disease in Type 2 Diabetes Mellitus. Endocrine Connections, 13, €230491. https://doi.org/10.1530/ec-23-0491

[10] Wang, Z., Shao, X., Xu, W., Xue, B., Zhong, S. and Yang, Q. (2024) The Relationship between Weight-Adjusted-Waist
Index and Diabetic Kidney Disease in Patients with Type 2 Diabetes Mellitus. Frontiers in Endocrinology, 15, Article
1345411. https://doi.org/10.3389/fendo.2024.1345411

[11] Akhtar, M., Taha, N.M., Nauman, A., Mujeeb, .B. and Al-Nabet, A.D.M.H. (2019) Diabetic Kidney Disease: Past and
Present. Advances in Anatomic Pathology, 27, 87-97. https://doi.org/10.1097/pap.0000000000000257

[12] Lin, Y., Chang, Y., Yang, S., Wu, K. and Chu, T. (2018) Update of Pathophysiology and Management of Diabetic Kidney
Disease. Journal of the Formosan Medical Association, 117, 662-675. https://doi.org/10.1016/.jfma.2018.02.007

[13] Xiao, H., Xiong, C., Shao, X., Gao, P., Chen, H., Ning, J., et al. (2020) Visceral Adiposity Index and Chronic Kidney

DOI: 10.12677/acm.2025.1572066 871 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1572066
https://doi.org/10.1016/j.diabres.2021.109119
https://doi.org/10.1038/s41581-021-00462-y
https://doi.org/10.1038/s41598-018-35073-4
https://doi.org/10.3389/fnut.2022.941926
https://doi.org/10.3390/jcm12041620
https://doi.org/10.7570/jomes23005
https://doi.org/10.1186/s40001-023-01205-4
https://doi.org/10.3389/fendo.2023.1159055
https://doi.org/10.1530/ec-23-0491
https://doi.org/10.3389/fendo.2024.1345411
https://doi.org/10.1097/pap.0000000000000257
https://doi.org/10.1016/j.jfma.2018.02.007

HKFH, FB

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

Disease in a Non-Diabetic Population: A Cross-Sectional Study. Diabetes, Metabolic Syndrome and Obesity: Targets
and Therapy, 13, 257-265. https://doi.org/10.2147/dms0.s231656

Zha, D., Wu, X. and Gao, P. (2017) Adiponectin and Its Receptors in Diabetic Kidney Disease: Molecular Mechanisms
and Clinical Potential. Endocrinology, 158, 2022-2034. https://doi.org/10.1210/en.2016-1765

Wada, J. and Makino, H. (2012) Inflammation and the Pathogenesis of Diabetic Nephropathy. Clinical Science, 124,
139-152. https://doi.org/10.1042/cs20120198

Murakoshi, M., Gohda, T. and Suzuki, Y. (2020) Circulating Tumor Necrosis Factor Receptors: A Potential Biomarker
for the Progression of Diabetic Kidney Disease. International Journal of Molecular Sciences, 21, Article 1957.
https://doi.org/10.3390/ijms21061957

Coppack, S.W. (2001) Pro-Inflammatory Cytokines and Adipose Tissue. Proceedings of the Nutrition Society, 60, 349-
356. https://doi.org/10.1079/pns2001110

Micle, O. (2020) The Prevalence of Urinary Tract Infections in Pregnancy and Implications on Foetal Development.
Farmacia, 68, 463-469. https://doi.org/10.31925/farmacia.2020.3.11

Monu, S.R., Wang, H., Potter, D.L., Liao, T. and Ortiz, P.A. (2022) Decreased Tubuloglomerular Feedback Response in
High-Fat Diet-Induced Obesity. American Journal of Physiology-Renal Physiology, 322, F429-F436.
https://doi.org/10.1152/ajprenal.00307.2021

Edwards, A., Christensen, E.I., Unwin, R.J. and Norden, A.G.W. (2021) Obesity-Related Glomerulopathy: Hyperfiltra-
tion May Contribute to Early Proteinuria. Kidney International Reports, 6, Article 867.
https://doi.org/10.1016/j.ekir.2021.01.019

Wang, J., Liu, X., Pan, D., Cai, X., Xue, Y. and Huang, J. (2024) Chronic Kidney Disease in the Shadow of COVID-19:
Insights from the Bibliometric Analysis. International Urology and Nephrology, 56, 683-697.
https://doi.org/10.1007/s11255-023-03706-x

Zhu, Q., Chen, Y., Cai, X., Cai, L., Hong, J., Luo, Q., ez al. (2022) The Non-Linear Relationship between Triglyceride-
Glucose Index and Risk of Chronic Kidney Disease in Hypertensive Patients with Abnormal Glucose Metabolism: A
Cohort Study. Frontiers in Medicine, 9, Article 1018083. https://doi.org/10.3389/fmed.2022.1018083

Ritchie, S.A. and Connell, J.M.C. (2007) The Link between Abdominal Obesity, Metabolic Syndrome and Cardiovas-
cular Disease. Nutrition, Metabolism and Cardiovascular Diseases, 17, 319-326.
https://doi.org/10.1016/j.numecd.2006.07.005

El Meouchy, P., Wahoud, M., Allam, S., Chedid, R., Karam, W. and Karam, S. (2022) Hypertension Related to Obesity:
Pathogenesis, Characteristics and Factors for Control. International Journal of Molecular Sciences, 23, Article 12305.
https://doi.org/10.3390/ijms232012305

Maric-Bilkan, C. (2013) Obesity and Diabetic Kidney Disease. Medical Clinics of North America, 97, 59-74.
https://doi.org/10.1016/j.mcna.2012.10.010

DOI: 10.12677/acm.2025.1572066 872 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1572066
https://doi.org/10.2147/dmso.s231656
https://doi.org/10.1210/en.2016-1765
https://doi.org/10.1042/cs20120198
https://doi.org/10.3390/ijms21061957
https://doi.org/10.1079/pns2001110
https://doi.org/10.31925/farmacia.2020.3.11
https://doi.org/10.1152/ajprenal.00307.2021
https://doi.org/10.1016/j.ekir.2021.01.019
https://doi.org/10.1007/s11255-023-03706-x
https://doi.org/10.3389/fmed.2022.1018083
https://doi.org/10.1016/j.numecd.2006.07.005
https://doi.org/10.3390/ijms232012305
https://doi.org/10.1016/j.mcna.2012.10.010

	体重调整腰围指数与糖尿病肾病相关性的研究进展
	摘  要
	关键词
	Research Progress on the Relationship between Weight-Adjusted-Waist Index and Diabetic Kidney Disease
	Abstract
	Keywords
	1. 引言
	2. WWI的计算方法
	3. WWI与DKD的相关性
	4. WWI影响DKD的发生和发展机制
	5. 未来研究方向
	6. 结论 
	参考文献

