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The Diagnostic Value of Combined Detection of Serum HbAlc,
D-Dimer, and CysC for Diabetic Nephropathy in Type 2 Diabetes
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Abstract: Objective Investigating the diagnostic value of combined testing of serum glycated hemoglobin (HbA1c), D-dimer (D-D), and cystatin C (CysC)
in type 2 diabetic nephropathy. Methods A total of 100 patients with type 2 diabetes who received treatment at our hospital between August 2022 and
August 2024 were selected for the study. Based on the urine albumin-to-creatinine ratio (UACR), patients with UACR < 30 mg/g were classified into the
simple diabetes group (n=58), while those with UACR = 30mg/g were classified into the diabetic nephropathy group (n=42). An additional 50 healthy
individuals who underwent physical examinations during the same period were selected as the healthy control group. A comparative analysis was
performed on the serum levels of HbAlc, D-D, and CysC in the three groups. Furthermore, the diagnostic efficacy of serum HbAlc, D-D, and CysC both
individually and in combination for type 2 diabetic nephropathy was also analyzed. Resufts The serum HbA1lc, D-D and CysC levels of the patients in the
diabetic nephropathy group were significantly higher than those in the diabetes alone group and the healthy control group, and the differences were all
statistically significant (P<0.05); the serum HbA1c, D-D and CysC levels of the patients in the diabetes alone group were significantly higher than those in the
healthy control group, and the differences were all statistically significant (P<0.05). The AUCROC of serum HbA1c, D-D, and CysC alone and in combination
were 0.891 (95 % Cl: 0.823~0.959), 0.898 (95 % Cl: 0.827~0.968), 0.776 (95 % Cl: 0.676~0.876), and 0.978 (95 % Cl: 0.000~1.000); serum HbAlc, D-D, and
CysC levels were significantly higher than those of healthy controls. 1.000); the sensitivity and specificity of the combined serum HbA1lc, D-D, and CysC tests
were significantly higher than those of the separate tests. Conclusion Serum HbAlc, D-D and CysC levels were abnormally elevated in patients with type 2
diabetes mellitus, and the degree of elevation was more significant in patients with type 2 diabetes mellitus with diabetic nephropathy, so the combined
detection of serum HbA1c, D-D, and CysC has high diagnostic efficacy for type 2 diabetic nephropathy.

Keywords: Type 2 Diabetic Nephropathy; Glycated Hemoglobin; D-dimer; Cystatin C;: Diagnostic Value

Bal, 2BERATMEE R CERNATIRREEE, FHEELES ERATIER, BER
NEFERRAREENI%, —TIAMENEIKETITRENR AT HRIFINN, Mﬁ'ﬁ? REBAAKPIEESRK, BEF
R, F2030%, HRTENERBATREBET.7%, ESMRERTAT, EERHTEBE ", A, aT5HE
FEX—RBELE™R, #BHit, KEELI4ZAEZERER HNERRGE-EEELZAI¥EHN, Bk, XHERESHEN
&> ﬁﬁf?*ﬁﬂ%iﬁ', REI1SY U L ARASMESHN ]I TFRERETEEERREN", B, SERG

FEXR11.6%Y, 2BBRFESHFENEBRFEESNN— BEELHENGE, SEHRES. BRUEENEYILS
MOMEHLE, & ﬁé’i‘ﬂiﬁﬂ”s‘rﬂﬁ—/\igli BN YHEBEERIEEEEE N, AARERITMERCNIER
REEESHENEERRE, BRE 0 IR E X 2 B/ K (Glycosylated hemoglobin, HbAlc). D-ZE&{&(D-dimer,
BEXREXREESHEEARS, Eiﬂﬁ%ﬂﬂﬂ‘ﬂ%3]o Il PR ) HJ‘E}II]%EC(Cystath CysC)Br Bt M2 BB R S 7%
£, B25%~40%HERAEEBERRFER, BRESK NME, PIREW T

(5—1FE] DEIE, 5, TERM, TERRAH:. BRNEREDISERIZE,. E-mail: babylon002@163.com
(BHEE] D2

-+ 189



FERFE 2026538 $£33% £ 3 # 2520088

1 BERS5 A

1.1 —fg%H £EN2022F8 A £2024F8 A fRlal F A btz A
TR BB REE 1006, RIBFRBEBSAELLE(urine
albumin to creatinine ratio, UACR)#17494H, UACR<30
mg/giy B & N B ANER B4 (n=58), UACR=30mg/gtE
EARRBERA(n=42), FEFEHERBREKESOHE
AEENRA, Hp, BAERKAHE: FiR34~67%, T
(51.456.84)% ; BME326, 266, miE2~10%, FiF
(6.242.06)F; KF=ZEEH(body mass index, BMI)20~26
kg/m?, T19(23.411.46)kg/m’, ¥EFRFISHA: F536~68
%, ¥19(51.866.89)%; SB1425%, LH17Hl; HwIE3~9
£, T19(6.462.11)4F; BMI 21~25kg/m*, F14(23.631.51)
kg/m’. fEEEXERAE: FH#$35~65%, F15(51.216.79)%;
S1286), @H2261; BMI 20~25kg/m?, F19(23.241.41)
kg/m’s ZARRWRER. 43, BMIPTEEUZER
(P>0.05), BEEmLLM,

MNITAE: DRFTE2EMERA. BRE S IERAIZETR
AT ESTEI0~T0% 28, EHRKREREREEAY); 2
RERBMNARXAANEERESM, BEREAIHTE, H
PrimoE: HMERMNERR, FERRRERE, #EEEMR
SEERERE; FETEONMNERRE, BXMRSEN. B
BEMSMmREATE", CEEMSHERE; AETE
RANRBARERE, FEEEMESE,

1.2 B

121 MEHFARERZ REMB2EBERFEEERT
ATERBXIMMS ML, BEMANE FHAR Y HRETKRF K
5mbL, MABBERIFTE, 3000r/minE:010min, BYEEM
BNE BIE HIEIRK T,

1.2.2 MMiEHbALc. D-D. CysCHNA % KASMRIEEER
MBEMERNMEHDALCOKTE, FREBEMEMMAERDIN

W#TNE, MmED-DKTERARERYEHTRN, M
BCysCR TR RBLLEFHITHRIN ", FIEREXRIEY™
EERIAPERHET,

1.3 MPTEIR LEBR=AARWTKRMBEHDALC, D-D. CysCHY
KFER, HLERDFMAEHDALc, D-D. CysCEIRNEESH
X 2 BY 38 PR 1 R A2 B K BE

1.4 SH3E A% RASPSS 23.040 9 iR 3T $iR 174k
B, 8. HEEEDRL x +sH%ERR, AELERSIT
I ARSI x B3, P<0.05, MEREERITEEN,

24 R

2.1 =4 Mmi&HbAlc. D-D. CysCKkFHE L£RETR, HER
RS RABEMAHDALC, D-D. CysCKIYAE ST B AaE
FRIBABFMERNIEAE, ERHEERITFRNX(P<0.05); B
diEfRmA R EMEHDALc. D-D. CysCKFIIRRESTF#RE
WHRAH, ERYEERITFRNX(P<0.05), #&kl.

2.2 M&EHbAlc. D-D. CysCE¥hRBX A K Mn 288 R &
RSN ELR £RETR, MEHbALc, D-D. CysCE
IR R B A MBIAUCS 5140.891(95%CI: 0.823~0.959).
0.898(95%CI: 0.827~0.968). 0.776(95%CI:
0.676~0.876). 0.978(95%Cl: 0.000~1.000), M&EHbALc.
D-D. CysCEx&HMMRBE. HREWHESTHEIRKRN,
n&2. WE1L

&1 =4Mm&HbALc, D-D. CysCKFLLER

A3 HbA1c(%) D-D(mg/L) CysC(mg/L)
FEFR IR w4 (n=42) 9.691.65% 0.560.21% 1.160.382°
B AEFPR R4 (n=58) 7.161.24° 0.280.09° 0.860.19°
{BRESTER4A(n=50) 4.830.65 0.130.04 0.670.11

S SRAERFARL, °P<0.05; SEEMBAEL, "P<0.05,

&2 M&HbAlc, D-D. CysCEIREXAH ST 2Z KRR & 7015 W M AE L B

Te AuC EIRE PE

95 %Cl

BUE NBEYR RQE BRE

HbAlc
D-D 0.898
CysC  0.776
BX&HM 0.978

0.891 0.035 0.000
0.036 0.000
0.051 0.000

0.021 0.000

0.823~0.959
0.827~0.968
0.676~0.876
0.000~1.000

8.145
0.395
1.080
0.344

0.661 0.833
0.717 0.786
0.481 0.619
0.959 0.976

0.828
0.931
0.862
0.983

BI1 ROC 4.

190 -

3N ®

SEJLE, 2ERERFEEFCERNEREEKES, B
BA—TEREN AR ERRT, REBEWAEELKETHE
2HNFIFIAI B S AR R AR - 1R BB FIBT I, HEFREEE
AT MRNTERERIEENE, BNEREN2ERERK
REBEEFRERKER, NMABRSNATNK, EfNE
RAAETREZ—" BREERSEREERDHHH
FI50% M £, BFSIEMEXIERRBELFERENAS,
ERERB S RERNHFERERNRE LAEEER, FE2E
BRBERBRA2EEREERE, SIEINEENSIER



JOURNAL OF RARE AND UNCOMMON DISEASES, MAR.2026,Vol.33, No.3, Total No.200

FEMME, NESELRE ORIEFRFNXKGEZIEN
W B, BRESHRAFRE, —BRELNAEBEAR
R, WEHHEEAXAKRAEHFRNREREZMR, MEH—
HEALY, Alt, BYRIEXEBETFRERRSHERHLH
NEMIERR, KRB ERMHAELUGT T, EEEIRKM
[Go HbALcRERMBERAWNERE, HEHOIERES
WEER TRIEELT RN —TIEBER NS, BfRKREA,
HbAICREHME, SalLdEaaE/), —BRRRBREEM
BHDAICKTEHS, SMEMEREAMB, HMTEER
mEFEAEEM, MNIRLMESRENGEARRERE",
D-DIENAHAEEMIREME™Y), BERMEBENEIMLL L
AEMY, CyscREMEBREHIINGFPIMEBREN—
R, ANtE—MESFEERR, HHMBEZARUEE
HNEREER. AEMRERET, BRESHEZMBECysc
KERBRTEERE SHIEREEEREAS",

KEAFH, FEREERABEMEHDALc, D-D. CysCK
PR ST RARKRRANERNEAE, ERHARRITFE
B X (P<0.05); 24itERmAEEMEHDALc. D-D. CysCxK
THRESTFRENRA, ERNABRITFERN(P<0.05),
KEA2BERFEEMBHDbALC, D-D. CysCRFHYHIMEE
fE, BEHAERFERN2EBERREEASEEEES,
SRR HbAlcR—HME A R MMy ErI1ENR, T
RMR¥ERF S REES~12ANMBHEMRELER, AT
KA EENEKT, HEBEWTURFTEEENNRU)
MERTZE, HbAICEENEMBERAREENIHARTHE
BEITRISS AN MR EEEIG S, #Hisin T BEENLIAMBE
a8, EEALARE, #—PSREOERNEAEHRA,
MmslEEE S/ NKEREEE. BEMEEM. SNKEI=R
T FEitt, HbALCEIENNERR SH AR MTEAR S ",
D-DEEME RMRHALTARAZELUNGS RS, HXKFEASHE
MRARELRPEEXRBIER. HTRERREEEAFELSE
78, WREL, SEROMNAARRLESK, #—FF
HEBERMELTRIPRES, MMXIEAEREBRIMm&REE KR
BIFER™ERM, RASERRFHOERE. EEALE
FD-DEEIEREM, HESELAN, RABMEAERALT
EURS, TRBRNEERFEEHMSHERGE" CysC
ER—MowEERR, I iZEETARERY, MEREH
M—ERRIEES, BRI, MWEXCysCHERRENZHEE
T, M ERSFEEINEAMCysCAIRIR, MECYsCE
22 tAY,

KARERIEER, MiBEHbALc, D-D. CysCEIMNELE
1 MAIAUCROCSB140.891(95 %Cl: 0.823~0.959). 0.898(95
%Cl: 0.827~0.968). 0.776(95 %Cl: 0.676~0.876). 0.978(95
%Cl: 0.000~1.000); Mmi&HbAlc. D-D. CysCEEAHMAIR
HE. FREENBESTE™RGN, BRMmEHbALc. D-D.
CysCEXEt M F2RERFSHRABTESNISHMEE. XE
BT B2 —HEYIRENE MK X THERRB S RS
S5RRUBTERTIRAKRFR, METIERHESNNT TR

AHHRUESHREEBEERN, NMmMEHbALc, D-D.
CysCEX 51N ARG BRI #i Rk EE,

L EFRR, 2BUERBEEMBHDALC. D-D. CysCKF
HE2NSEASRKE, BHARKRRSHRN2EBERBEE A
SIEEEANEE, BEaNMmEHbALc, D-D. CysCxiF2E!
EREESHER RSN EE.

2EX

[1]Chen X,Chen M,Chen M,et al.Association of thyroid
autoantibodies with diabetic nephropathy in type 2 diabetes
mellitus patients[J].Alternative Therapies in Health and
Medicine, 2024, 30 (12): 374-380.

(2 3F KA, 3 ue T, 55 F 4%, 4. BOLD MRI 27 4 R Uk B4 B o g 45
WA % [T]. FECTFIMRIZE &, 2022, 20 (4): 121-123, 168.

[3]Vui Lovreni M,Boievi S,Smir i Duvnjak L.Diagnostic
challenges of diabetic kidney disease[J].Biochem Med
(Zagreb), 2023, 33(3): 030501.

[4IMEHE, A, o X, F 2B RFEF ST IR A X EREZE S
03] o E I PR AR 42 75, 2023, 26 (2): 233-236.

[5]Ren X,Wang W,Cao H,et al.Diagnostic value of serum cathepsin
S in type 2 diabetic kidney disease[J].Front Endocrinol
(Lausanne), 2023, 14: 1180338.

[6] & ¥, Bk &%, ¥ 3¢, 4. FPG. HbAlc. Sur. Scr. CysC. Clqxf¥ Hi4E xim
% 0 W ME [T ARI8 505 AT 5 16 AR, 2022, 29 (7)1 1093-1097.

(71 EF2ERFAEL S P E2EERRE W iE1EmE 2020480 (1], 4
R &, 2021, 13 (4) 1 315-409.

(8] o 4E (2 3 2o 8 JROW 0 S 48 6 KIE 3 41, op B AE RO UL B v6 48
B Q0214 /) [T]. A4 w44 &, 2021, 13 (8): 762-784.

(9] JAE SR, R o, Bsk. 20 A Mg ol (COM) Br& ik & R B4k iy A F
QAL o R B R T (D). B0k 40 &, 2024, 31 (10): 63-65.
[10] 45, &%, &/, IFN-v . GSP. HbAlcEX# 7E 2 48 K IR s JR ¥ 7
A0 1% W o B B R IE (). AR S AT B IR, 2022, 29 (4) 1 623~

626, 686.

(1112 4], 83, (R4 5. 08 R0 W B 4 %t 3h 8 o % oo 21 & 5 #2D-D
KFRAEE BT FHRABELRE R XZFRLI]. THE
5,2023,29(1): 107-112.

[12] FEtm, 44, TR, . M BRI A AR IR X8 R B R 8 57 41
WEMME AT (1] 3T IE %, 2022, 44 (13): 1397-1401, 5 45 4.

[13]1Zhang J,Chen Y,Zou L,et al.Prognostic nutritional index as
a risk factor for diabetic kidney disease and mortality in
patients with type 2 diabetes mellitus[J].Acta Diabetol,
2023,60(2):235-245.

[14]Li X,Wang L,Liu M,et al.Association between neutrophil-to-—
lymphocyte ratio and diabetic kidney disease in type 2 diabetes
mellitus patients:a cross—sectional study[J].Front Endocrinol
(Lausanne), 2024, 14: 1285509.

(151 0 KM%, 5k Be T, 50 F %, 4. BOLD MRIX$ 270K FRom W B 4 b ik 3 47
H A AT 5 (7). B EICTARMRIZ8 5, 2022, 20 (4): 121-123, 168.

[16] K%, K he ¥z, A MSCTIE ik RAZTEHE AR B o W v E X J]. &
CTHFaMRIZ& %, 2020, 18 (4): 97-100.

[17] 2343, T oH45, A7 YL, 4. 2R 45 J79% 2 #PBG. FINS. HbAl chkF5E
HIAE O B K A B % & (1] KR iR 38, 2022, 35 (5): 85-88.

(1815 5%, &R D= Rtk fn2 5~ (OH) D3EK-A-46 T 72 2 24 JR o W J G = 9 oL ]
PME 7). Ak 5 0k %, 2022, 28 (1) : 102-103.

[19]Wang N,Lu Z,Zhang W,et al.Serum cystatin C trajectory is
a marker associated with diabetic kidney disease[J].Front
Endocrinol (Lausanne), 2022, 13:824279.

[20] Bf=48, 4R K4, SR i&, . HbAlc. LDL-C. HDL-CHyJ7E 22! ¥E JR O B
LR E 1], 2 F Y87 53697 26 35, 2023, 15 (4) 1 T12-715.

[21] £ 8%, KKAE, TAT, 5. D-— RAKEME R F 8 B4+ Wi R E X
(7], FRi2 S 047 5 I R, 2022, 29 (9): 1507-1509.

[22] ARk £ . ¥ CysC. #MRClq. KIM-17EXE Jfom B o ok 3k L F- 1)
Wi AE ). F DR A&, 2024, 31(8): 86-87.

(WfsHER: 2024-11-19)

(Rxtwig: FE=)
(HERR4REE: XI#3=)

+ 191



