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Relationship between haemoglobin glycation index and risk of
diabetic peripheral neuropathy in patients with type 2 diabetes*

Zhong-qi Sheng, Zhen-wen Zhang
(Department of Endocrinology, Medical College of Yangzhou University, Yangzhou, Jiangsu 225001, China)

Abstract: Objective To explore the relationship between haemoglobin glycation index (HGI) and risk of
diabetic peripheral neuropathy (DPN) in patients with type 2 diabetes (T2DM). Methods The clinical characteristics
of 726 cases of hospitalized patients with T2DM were collected. A linear regression equation was used to calculate
HGI according to the relationship between FPG and HbAlc. According to the HGI value, all the subjects were divided
into low HGI group, middle HGI group and high HGI group. The clinical data were compared among the three groups
and the correlation between HGI levels and the prevalence of DPN was analyzed. Results There were significant
differences in age, BMI, SBP, DBP, MBP, Fasting C-peptide, FPG, HbAlc, TC and SUA among the three groups
(P <0.05). The prevalence risks of DPN were 1.773 times in high HGI group more than in low HGI group (P < 0.05).
Logistic regression analysis showed that age (OAR = 1.011, 95% CI: 1.003, 1.019), diabetes duration (OAR = 1.091,
95% CI: 1.040, 1.145) and HGI (OAR =1.259, 95% CI: 1.006, 1.574) were risk factors for DPN. Conclusions HGI
may be used as one of the risk predictor of DPN in patients with T2DM.
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b5 PR i JE FE M 2 9% AF (diabetic peripheral
neuropathy, DPN ) & B R % (diabetes mellitus, DM )
R AT AR Z —, RAIZ Wi T IR A0
RHEE, A5 ERV, ML E A (glycosylated
hemoglobin, HbAle ) fEAEAMERZE R, XRIAMAZE ]
AEBCH X DM AR 1 99 17 DAk 7 SR AS 7T 3l #1415
220 BEAk I 2T 8 48 B (glycosylated hemoglobin
index, HGI ) AJ &AL AEMARIAY HbAle 2525, ARWF
FEI A HGL 5 DPN i AR AR EAT T TS, B A
S RTEN DM I A AE 4R BERT 19225 icHla

1 AR

— R
BEHL 2016 4F 1 4 —2017 4F 12 7 78 M K27 I
PR & 2 e 9 20 W RHAE BE 9 726 191 2 OB BRI (type 2
diabetes mellitus, T2DM ) BEVE NIRRT L. BrA W
TR GAT G 1999 AR HiE S TAEHEU DM 2 Wb ifiE ™
A DM AEAR HEEHLIEE = 11.1 mmol/L, 53525 I5 i B
(fasting plasma glucose, FPG) = 7.0 mmol/L 5 # 2 h
1% (2 hours plasma glucose, 2 hPG ) = 11.1 mmol/L.
WA FRUE . OF B DM G L 5 @12 W DM i 5z
Je B2 5 i KA IR B AL 5 DPN R
AAAT 5 @IERDE (5 I 7 B b 22 2 S 000 5 3 5 70
Bt A = 2 Wi R s O HAMRAE . HEBRBRIE
@ 1 A K PR % (type 1 diabetes mellitus, TIDM ) ; 2
& IF DM 2 TF RAE 5 B IF A 452 Atk i 1
B s @BIFMAERGHRAZ, WIKNEEZE . MG s @
MR 5 R A JE Rl 2 2, AniPRG e . MERIEER
A, HGLIHS T ik« BEMLEE A ZH 1 285 1] 7
# ., HUEH FPG 5 HbAle MURIA 4347, MIHZ#E « Tl
I HbA1¢=0.4923 x FPG+4.4263, HGI= 5% 1] HbAlc—
B HbAleo SRHI=A0000%, BRIy 441 )8 E RS
HGI K-, Pk -0.5812 Fi1 0.8832 1 MG AL, 43 RA%
HGI 41 (L-HGI). ' HGI 4l (M-HGI) J & HGI 4l
(H-HGT), &4 147 {3l
1.2 Fik
e 4E 441 BIAERBE T2DM RF M . AR B
RE . REFEEC (body mass index, BMI ), DM & 2 |
M 677 58 I s Wik (SBP) K&F ik Ik ( DBP)
GERL A RE SR 8 ~ 10 h IMIBUE R FE ki, R
AU2700 B4 A SR TR ( 21 DL 3 S A R R0 7] )
) 1ML 3% FPG. 4 M 3T %% (white blood cell count,

1.1

WBC ), £L20 it 2 ( Hematocrit, HCT ), IfiL 1. £ 1
( Haemoglobin, HGB ), H i = fig ( Triglyceride, TG ).
BUHE EE (total cholesterol, TC ). 1= %5 )5 I8 & 1 JH [
[ (' high—densiy lipoprotein cholesterol, HDL-C ), Ik
2 FE R AR I IHE B (low—densiy lipoprotein cholesterol,
LDI-C). I WL BF ( serum creatinine, Scr ). Ifl. JR &
& (blood urea nitrogen, BUN ) e ML JR Bi® ( serum uric
acid, SUA ), R ATHEAL 208 F AL ( SE[E Bia-rad 24
Al ) M5E HbAle, BHBURIKINE BRI HHEF (urine
microalbumin, UMA ). A £ % CXP Cytometel( H
ASCHL Tl bRaUost ) e AL R I E .
1.3 SitERHE

SRR SPSS 23.0 SEHHIK T, HHRVORIL
PR+ B (xxs) BUPAIEL M (P, Pyy) | R,
PR B IR 2807 22 0 W sl RR MG, (H A ) 5 314K
PRI B IR (%) £, R xR 5 2
i PR 2 B 20 bR FH 22 R & Logistic [A1JA#E%], P <0.05
NERAGI R L

&R

FPG 5 HbA1c BB X 1E4 1
XF A 41 726 1] H % 5 FPG 5 HbAle (19 28 14 43
Mr, 453 878 FPG 5 HbAle & 1F M 56 (r =0.641,
P =0.000), Bfi#LEHR 285 i 2, #Hr [l 7 R
i I HbA1c=0.4923 x FPG+4.4263, R’=0.5348, W,
ERE

2

2.1

18 y=0.4923x+4.4263
16 ¢ R=05348
1 ot
12 ia.\:.o . e
g 3 { J
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INERJE L (estimated glomerular filtration rate, eGFR )
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THEBURE R #5029 %

ke, 25 T4 Y (P >0.05) ; MAER . BMI.  DPN A9 K B 2 % HGI 41 /9 1.773 £% [OR=1.773 (95
SBP. DBP. F ¥ &1 ik & (mean arterial pressure, Cl% : 1.108, 2.836) |, 1,

MAP). FPG. HbAle, = J C k. TC X SUA [t 23 DPN 54H%EZEM Logistic EJA4#7

B, ZRAGIFE L (P<0.05), L-HGI, M-HGI Tl Logistic FASMFEAGAERS . DM . HGI
S H-HGI 41 T2DM i # DPN Uik 5350 73.5% . % T2DM F3% DPN %55 KU i 5200 , 1M A% 1F 1)
79.6% } 85.0%. 3 HEF# DPN BURRILEL, 2574 /32 79.4% WXt %, ARG BEIR e i & HOT J&:
Giit2EE L (P <0.05), = HGL41 T2DM [ # &= DPN RAEMAERFEER (P<0.05), W% 2.

F1 SABRE-MABREDUFIERILE  (n=147)

L-HGI 41 99/48 55«11 9.4+64 25235 132.0+11.5 78.6+£9.2 96.4+8.4 9.53 £3.40
M-HGI 4 102/45 56 £ 10 92+5.6 248+3.2 1282+ 123 78277 949+7.7 9.78 £3.26
H-HGI #H 90/57 59+13 10.1+7.2 242+34 129.1 +13.2 763 +7.7 939+8.6 10.89 +3.35
X IF{H 1.180 4.429 0.820 3.868 3.543 3.271 3.329 6.914
P 0.308 0.012 0.441 0.022 0.030 0.039 0.037 0.001

L-HGI 4  13.77 £4.60 81+1.8 1.90+093 296+4.16 4.85=x1.65 2.54 +0.80 1.08 +0.35 6.02+1.62 41.7+4.6
M-HGI 4  13.82+4.04 93+1.7 1.80+097 2.16+1.56 456=+1.11 2.57+0.80 1.04 +0.30 6.04+1.52 41.6+4.0
H-HGI 41 14.80 = 4.06 11316 146099 190+1.88 455+1.17 2.63 +0.89 1.12 +0.40 622+1.78 40.8+4.0
F18 2.762 131.378 8.466 2.405 5.827 0.444 1.916 0.679 1.913
P1E 0.064 0.000 0.000 0.091 0.003 0.642 0.148 0.508 0.149

L-HGI 4] 1402+174 315.7+854 79.0+323 9251 (7533, 118.76) 6.13+£537  12.80 (10.40, 21.60) 108 (73.5)
M-HGI 4l 140.0+14.7 300.9+87.6 75.1+18.9  90.52 (78.93, 111.25) 6.09+4.85 1530 (10.40, 25.50) 117 (79.6)
H-HGI 4] 137.6+14.8 289.9+92.8 759+23.8  86.07 (68.49, 104.45) 5.92+2.19  14.10 (10.30, 31.70) 125 (85.0)
FIHI x* & 1.248 3.151 0.951 1.590 0.093 0.120 3.025
P{E 0.278 0.044 0.387 0.205 0.911 0.887 0.0495

% 2 DPN ZInEZH Logistic EIFS 5%

A 0.011 0.004 7.173 1.003 1.019 1011 0.007
Wik 0.087 0.024 12756 1.040 1.145 1.091 0.000
HGI 0.230 0.114 4,057 1.006 1574 1259 0.044
3 itig FE AR = UBE . PR FR IS E SO B, I
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G5, FPG. HbAle AIYETN DM B kepy 5 HbAle S DPN RS fEf N, {H HbALe By
65, DPN J& DM i WLAOR YR ki —, B DOHWAHHRIRIE. HbAle 2 AKILEH HGB 2k
BAIELRS, HRR = 50%", DPNRYT TR EZM  SHERE AR S SR, IR 2
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SEME R HGB S RAS, ik, mer&His. IR
BEE M 2355 25 4B 1T 530 HbA Le 78 DM i 1% PFAfl Hh
PR HAZRR 5 jeAh, B A AEHERR B s, 1)
A FE I LR S BRI AS (4 HbA Le 5 3030 4 7K S AR — 3L
IS, PR RN, XFEREDMEES
Ik DM AMAE R EAE fAAE, H 5 FPG KT K, ik
HEK Y RERNE " 25 HbAle A BEPERAE S BR
B LAAE, b DX R e PR R 2 3 8 HbA Le &AM A
SR . LEONG 45 " 45 H 3k M 5t 4% 5 i 22 57
T2 HbAle LR ML A2 5, TS5
— IR . SRR 22 5 330 HbALe X DM 18 14
IF R RE T HERR . A 2002 4, HEMPE” 5 H
T BN U $2 H HGT A& T A i AL PP A S [R] AR 1y
HbAlec 225, AT 128 4] TIDM B35 (1) X bk S5
HbAle HEHERFSE 1, & B 29% B H HbAle 51
I HbAle 7KV FACH 22 50 WFH ] DM O 1L 17 3
WF5E R 10 251 5] DM AR 1950 647 HGL AR
rAIGE T b A5 SR T WL AR YT ( HbATe<6% )
HAEML.  HCLAL B E Rk, mIBIT S S
HGI 47 R m i = RIFET -4
ARWFFE KB, AR HGT 21 35 R A oAl 19 £ p 2
TGRS IE . S T REAR T S b k. — I Xt
TIDM J T2DM % DPN &R F &2 i sE oh s, 4
1% R DPN & AR RS ARG ™, BN AT
K DM g, H DPN 4 & A= KU 5 x2Sk
HRERIFE TS IR RERE L 5P, H DM 2 |
B KU S, SXEAFEE LRI IR TAE P 2
JNSETE . van STEEN % " (F5¢ & 8L, HGI f3in—
AFRifER, U RE BRI 14% . AR YK
o R, HGL S DPN BRUES R IEASE, HGT A
n—AbrifEst, DPN A& XIS N 25.9% . DPN [y
K IAL E AT AR sE e, HOR d 2R R IR
HBEE R . IR AR ) (advanced glycationg
end products, AGEs ) IR THIZZHL, MR 454 |
S AN I F DI REEEE T DPN (kA R ™
PARK 45" #£ DPN £ # 1) J2 Bk 16 A vh & 3 AGEs &
HZ ik S# 4, FELIPE % " §F58 &9, @tk
I N %% (skin intrinsic fluorescence, SIF ) Fric A [
WL ZUN AGEs [k BEAKSE, i SIF kB2 (19 7 i 5
HGI A K. X428 HGI KPRy, 44UN AGEs
W TR T AL R, X P RE R HGI 41 DPN i
R TR R 2 —
ZE LR, oA HbAle BMAR2E 5, HXt DM Jf

FAE B BIAE FAAFAE—E AR 2E . TASBITSE SR HGI
AI{EA T2DM B HUil DPN &9 WU b br , 5
HbAle REAHEANE . AWFTEWAFE—E RBRIE, i
TC A E HGL 7EFU DPN g JRURS: 38 i v #9170 i {E
AR [l —AMASE HGT 7K A A U SR % DPN Y520
TR R E A TRV, BE— P WIER HGL XS
DM F Sl B AT o
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