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FZE: BR 0T 2 BRI (T2DM) (85 25 18 C IR (F-CP) SRR (SUA) K- Z M SC R . ik 1 347 BilfERe ) T2DM f&
F  FRHE F-CP /K 4 BEPU A7 43R 44N F4H , MYk A C1(<0.74 ng/mL) .C2 (0.74~1.21 ng/mL) .C3 (1.22~1.87 ng/mL) .C4(>
1.87 ng/mL) , HLAAS WA £ 3 — SR B RAR A3 1125 57, IR TS F-CP ALK T35 i, SUA 7KL K e BRTER 1L AE
(HUA) I RIRZEI07E L . 45 58 SUA K T4 T 20 (3420 pmol/L) FITIE 3 2H (<420 pmol/L) , 43 51 FLAss P 2H 58 35— e 4okt 25
i C IR A B A PRAS BRI 2253, A A 4 R SUA K5 F-CP /K 45— RAFEARIAI M . SR — Ut Logistic [al)F & &
JCIRA AR A3 EZE BRI HR T SUATHE SR R 2 . FIF ROC HIZR M SUA T (A TR A7 fE R R 25 gk
F-CP X} SUA ISR , FHRAHN Y cut-off {5, Z5R S51EH4H SUAM L , SUATHE 4 R E T8 5 (BMI) JERLE F-CP,
)5 2hC ik (2hP-CP)  H i =8 (TG) | [ B e & R (HCY) | il AILTEF (SCr) 25 7K SF-34 11 (# P<0.05) , A AR 52 bR A g
(44.8% vs 32.6% , P=0.006) ; i i fk il 2T 2 [ (HbALc) . /= %5 & AR 2K 11 (HDL) Al 55 15 /K i ik % (eGFR) /K AR IR (35 P<
0.05), FHFRMEMTEEHAUEI , SUA L F-CP 2hP-CP . BMI JIEE Lt (75K . TG HCY . SCr M 5 g sl 45 5 IEAH C (¥ P<
0.05), M5 31 AFEWS K fidis \HbALc =% AR 8 11 (HDL) \eGFR 45 & A& (3 P<0.05) . F-CP DAY AU [A) 4775 I i 2%
52(P<0.0001) , HLFfi#5 F-CP HHE I, SUA K- K i R INUAE 1) A& e =22 384 i (P<0.05) o Logistic [H1IH J 22 okt [ml )= 7
SRR F-CP & SUA TR YIS SEI IR 25 . M ZEAS BAGIS AT R , e AR 25200 F-CP 5 SUARYSE &R . ROC ik
B, 24 F-CP 7£ 1.260 ng/mL LA -, T2DM fG 25 1 305 PRIR IR LK I 3G 0 . 4518 T2DM 35 F-CP 5 SUA Z R C R %
Y1, F-CP AT REZ TN T2DM FR3 LRI T =i AR ST fE R R 2
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Correlation between fasting C-peptide and serum wuric acid in patients with type 2
diabetes mellitus

LIANG Qian"’, WANG Xinyu"®, HU Haofei’, LAI Jiabao', YAO Weili"’, CHEN Miaoling"’, RAO Xi"*
'Department of Endocrinology, ‘Department of Nephrology, Shenzhen Second People’s Hospital, Shenzhen 518037, China; *Shenzhen
University Health Science Center, Shenzhen 518060, China

Abstract: Objective To explore the relationship between fasting C-peptide (F-CP) and serum uric acid (SUA) in patients with
type 2 diabetes mellitus (T2DM). Methods A total of 347 hospitalized patients with T2DM were stratified according to F-CP
level to analyze the impact of increased F-CP levels on SUA level and the incidence of hyperuricemia (HUA). The patients with
an elevated SUA level (>420 umol/L) and a normal SUA level (<420 umol/L) were compared for general data, fasting C-peptide
and other clinical indexes. Pearson or Spearman correlation analysis was used to analyze the correlation of SUA level with
F-CP levels and other parameters. The risk factors of elevated SUA were analyzed by binary logistic regression, multiple
regression analysis and hierarchical interaction analysis. The ROC curve was used to analyze the independent risk factors of
elevated SUA and determine the corresponding cut-off values. Results Compared with those with a normal SUA level, patients
with elevated SUA had higher body mass index (BMI), waist-to-hip ratio, F-CP, postprandial 2hC peptide (2hP-CP),
triglyceride (TG), homocysteine (HCY), serum creatinine (SCr) level (P<0.05), and a greater percentage of drinking (44.8% vs
32.6%, P=0.006), but had significantly lowered levels of HbAlc, high-density lipoprotein (HDL), and estimated glomerular
filtration rate (eGFR) (P<0.05). SUA was found to be positively correlated with F-CP, 2hP-CP, BMI, waist-to-hip ratio, diastolic
blood pressure, TG, HCY, SCr, smoking and drinking (P<0.05), and was negatively correlated with gender, age, age of disease
onset, HbAlc, HDL and eGFR (P<0.05). SUA level and the incidence of hyperuricemia increasea significantly with F-CP level
(P<0.05). F-CP was identified as an independent risk factor for elevated SUA, and gender did not affect the relationship
between F-CP and SUA. ROC curve analysis showed that a F-CP level >1.260 ng/mL was associated with a significantly
increased risk of hyperuricemia in T2DM patients. Conclusion F-CP is closely related with SUA and may be an independent
risk factor of elevated SUA in patients with T2DM.

Keywords: type 2 diabetes mellitus; fasting C-peptide; serum uric acid
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Tab.1
indicators between the hyperuricemia (HUA) group and

Comparison of general information and clinical

normal serum uric acid group (NHUA)

Parameter HUA (n=87)  NHUA (n=243) P

Gender (M:F) 73:14 135:108 <0.001
Age (year) 52.43+12.76 56.81+11.46  0.003
Onsetting age (year) 44.39+11.81 47.28+10.60 0.035
Diabetes duration (years) 8.13+6.08 9.53+7.30 0.112
BMI (kg/m?) 25.31+3.28 23.89+3.46  <0.001
Waist-to-hip ratio 0.95+0.06 0.91+0.07 0.002
SBP (mmHg) 128.35+12.86  128.28+17.46 0.972
DBP (mmHg) 78.41+8.41 76.40+9.93 0.095
HbAlc (%) 8.53+2.16 9.16+2.40 0.005
FBG (mmol/L) 7.91+£3.24 8.11+2.89 0.591
2 hPBG (mmol/L) 14.45+4.84 14.92+4.32 0.401
F-CP (ng/mL) 1.83+1.08 1.26+0.78  <0.001

HUA: Hyperuricemia; NHUA: Not hyperuricemia; M: Male; F: Female;
BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic
blood pressure; HbAlc: Hemoglobin Alc; FBG: Fasting blood glucose;
2 hPBG: 2 hours postprandial blood glucose; F-CP: Fasting C-peptide;
2 hP-CP: 2 hours postprandial C-peptide; TG: Triglyceride; TC: Total

cholesterol;
lipoprotein; HCY: Homocysteine;
Estimated glomerular filtration rate.

LDL: Low density lipoprotein;
Scr:

HDL: High density
Serum creatinine; eGFR:

2 F-CPRIABRE—MARRIGKIEIRHI LS

Tab.2 Comparison of general information and clinical indicators among F-CP subgroups

HKF- TRIRERT DA EAE B R i Se 1722 57 (P<0.05,:3)
2.4 SUA 55 RIsARe948 51

SUA 5 F-CP.2 hP-CP .BMI BRI, 4&T7KIE . TG,
HCY .SCr WA s il s 45 5 IEAHOC G & (1) P<0.05)
ST AR R4 \HbALlc \HDL .eGFRA5E
H5E5E 2 (F41P<0.05, 14 1) .,
2.5 # kB g & R F 64 Logistic =13 5t

R PR 2R R B R 2R Logistic [710H 73T, -
I 5 T2DM B MR A R . 45585
B PR R A R 2 BMILIEEELE HbALc .2 hP-
CP.TG.HDL.HCY .SCr.eGFR } F-CPZ[X % 5 T2DM
BE NIRRT R A Ko B FIRA A A A Rl
DR B SUA 75K T 420 pmol/L 232 JnfE IR AR &,
#1=IT Logistic AL AT, 45 R 4R ,F-CP . TG .SCr
IR HBE N A i R IR T e b ST fEs s PR 2% (34 P<0.05)
PR EAIm R s s 9 R 2R (P=0.005, %4) .
2.6 WA 2 ERX LM CIRE f fRBRZ 18] % &
AL

PERIESZ0R LR F =5 AT 2R B
5y kA PRIR INAE , >R EmpowerStats 24 R (9732
ZE RIS E XA T3 . EARTEEATAT R 2R AT,
BYERLAEFA A F-CP 5 IR R IY C R AFAE  TE
JEEHAD R N R, BB F-CP 5 MURR P 1Y
K RMBRATAE (F1P<0.05) , 1 Lo i 2 U A A

C1(n=72) C2 (n=73) C3 (n=73) C4 (n=74) P
Gender (M:F) 42:30 43:30 49:24 51:23 0.417
Age (year) 55.85+11.30 58.45+11.65 56.05+11.89 52.43+13.19 0.027
Onsetting age (year) 45.72+11.41 47.60+11.50 47.39+10.81 44.85+11.27 0.382
Diabetes duration (years) 10.2748.13 10.85+7.41 8.66+6.32 7.58+5.96 0.020
BMI (kg/m?) 22.65%3.15 23.57+£3.29 24.73+3.65 26.17+3.23 <0.001
Waist-to-hip ratio 0.90+0.07 0.91+0.07 0.94+0.07 0.94+0.07 0.025
SBP (mmHg) 128.06+15.35 133.16+18.09 126.86+16.20 127.81+14.28 0.079
DBP (mmHg) 74.68+9.79 78.27+9.14 76.76+10.35 79.08+8.38 0.029
HbAlc (%) 10.54+2.89 9.27+2.30 8.52+1.95 8.39+1.94 <0.001
FBG (mmol/L) 7.66+3.53 8.49+2.98 7.95+3.02 8.24+2.49 0.393
2 hPBG (mmol/L) 15.14+4.59 15.32+4.16 14.43+4.52 14.23+4.17 0.362

F-CP: Fasting C-peptide; M: Male; F: Female; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure;
HbA1c: Hemoglobin Alc; FBG: Fasting blood glucose; 2 hPBG: 2 hours postprandial blood glucose; 2 hP-CP: 2 hours postprandial C-
peptide; TG: Triglyceride; TC: Total cholesterol; LDL: Low density lipoprotein; HDL: High density lipoprotein; HCY: Homocysteine;
Scr: Serum creatinine; eGFR: Estimated glomerular filtration rate; SUA: Serum uric acid.
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Tab.3 Comparison of serum uric acid level and incidence of hyperuricemia in patients with different

Subgroups n SUA (umol/L) Subgroups statistics (P) HUA incidence [n (%)]
Clvs C2,P=0.0434
C1 (<0.74 ng/mL) 72 304.38+100.89 C1vs C3,P<0.0001 11 (15.3)
C1vs C4,P<0.0001
C2(0.74~1.21 ng/mL) 73 329.96+74.97 C2 vs C4, P<0.0001 12 (16.4)
C3(1.22~1.87 ng/mL) 73 380.38+91.32 C3vs C2,P=0.0009 22 (30.1)
C4 (>1.87 ng/mL) 74 410.59+109.06 C4 vs C3, P=0.0069 30 (40.5)

SUA: Serum uric acid; HUA: Hyperuricemia.

10007 R=0.3743, P<0.0001

8001
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4004
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Fig.1 Relationship between F-CP and SUA. F-CP:
Fasting C-peptide; SUA: Serum uric acid; R: Correlation
coefficient.
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Tab.4 Logistic regression analysis of risk factors of
hyperuricemia (forward condition)

Covariates B OR Wals P 95% ClI

Gender -1.081 0.339 2535 0.042 0.090-0.708
F-CP 0.729 2072  9.061 0.003 1.289-3.331
TG 0.395 1.485 9.214 0.002 1.150-1.916
SCr 0.058 1060 11.841  0.001 1.025-1.096

F-CP: Fasting C-peptide; TG: Triglyceride; SCr: Serum creatinine; B:
Regression coefficient; OR: Odds ratio; Wals: Wald statistics; Cl:
Confidence interval.
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LS AR T BoR , F-CP &R AN 1 ng/mL, I JRAR T+
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Tab.5 Hierarchical interaction analysis of the impact of gender on the relationship between F-CP and serum uric acid

Male Female
Gender model P
B (95%CI) P B (95%Cl) P
Not adjusted 37.08 (22.05, 52.11) <0.0001 56.77 (33.51, 80.03) <0.0001 0.176
Model | 18.76 (0.44, 37.08) 0.0463 18.15 (-10.22, 46.53) 0.2116 0.967
Model I 17.31 (2.14, 32.47) 0.0311 28.94 (-3.39, 61.28) 0.0812 0.218

Model I: Adjusted eGFR, SCr, HCY, HDL, TG, 2 hP-CP, HbAlc, waist-to-hip ratio, BMI, drinking. Model II: Adjusted Model I,
age, diabetes duration. B: Regression coefficient; Cl: Confidence interval; eGFR: Estimated glomerular filtration rate; Scr: serum
creatinine; HCY: Homocysteine; HDL: High density lipoprotein; TG: Triglyceride; 2 hP-CP: 2 hours postprandial C- peptide;
HbAlc: Hemoglobin Alc; BMI: Body mass index.

&6 F-CPEMRE/KFHEXEREN S TLERIRSHT

Tab.6 Multiple linear regression analysis of F-CP as a risk factor of elevated serum uric acid level

Not adjusted model Adjusted model | Adjusted model 11

B (95%CI) P B (95%CI) P B (95%Cl) P

F-CP (ng/mL) 44.3 (31.6, 57.1) <0.001 17.1 (1.1, 33.1) 0.038 19.1(2.8,353)  0.022

Model I: Adjusted gender, age, eGFR, SCr, HCY, HDL, TG, 2 hP-CP, HbAlc, waist-to-hip ratio, BMI, drinking. Model 11:
Adjusted Model I, diabetes duration, urine albumin. F-CP: Fasting C-peptide; : Regression coefficient; Cl: Confidence
interval; eGFR: Estimated glomerular filtration rate; Scr: Serum creatinine; HCY: Homocysteine; HDL: High density
lipoprotein; TG: Triglyceride; 2 hP-CP: 2 hours postprandial C-peptide; HbAlc: Hemoglobin Alc; BMI: Body mass index.
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Fig.2 ROC curve of fasting C peptide affecting
elevated serum uric acid.
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