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Abstract

Objective: To explore the application value of combined detection of three indicators—glycated he-
moglobin (HbA1c), urinary albumin (UAlb), and glomerular filtration rate (GFR)—in the diagnosis
of diabetic nephropathy (DN). Methods: A total of 49 DN patients admitted to our hospital from De-
cember 2024 to January 2026 were included in the DN group, while 49 non-DN patients with diabe-
tes but no renal complications were selected as the non-DN group during the same period. Renal
biopsy pathology results served as the gold standard to compare the differences in HbA1c, UAlb,
and eGFR levels between the two groups. The diagnostic efficacy of individual indicators (HbAlc,
UAlDb, GFR) and the combined detection of the three indicators for DN was evaluated, including sen-
sitivity, specificity, accuracy, positive predictive value (PPV), and negative predictive value (NPV).
Results: The levels of HbA1c and UAlb were significantly higher in the DN group than in the non-DN
group, while the GFR level was significantly lower in the DN group (P < 0.05). Using renal biopsy
pathology results as the gold standard, the results showed that combined detection of HbA1c, UAlb,
and GFR significantly improved diagnostic efficacy compared to single-indicator testing, with sen-
sitivity, specificity, and accuracy reaching 97.96%, 93.88%, and 95.92%, respectively. The positive
and negative predictive values also reached 94.12% and 97.87%, respectively, showing significant
statistical significance (P < 0.05). Conclusion: Combined detection of HbA1c, UAlb, and GFR signifi-
cantly enhances the diagnostic efficacy of diabetic nephropathy, with sensitivity, specificity, and ac-
curacy surpassing those of single-indicator testing, providing a more reliable laboratory basis for
early identification and intervention of DN.
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1. 518

R R0 73 (DN) A2 2 LK PR s L L™ B BRI 1 AE S £ 30%~400%6 144 PR 75 S8 3 Be 4 0 JR
DN, CRCNZARIIE R E ER 1] 540 DN EW RImARER, 1% 585 DI RESE b dn L35 WLEE X545
BOIAEUR, ZETRIGIT I AL, T HREUR. Rr R A 502 Wi b2 s PR T s £ 2R R [2] . BEAL AL 3R
F (HbALC) /e e AT fUwE 2 1 A b vfe, (HOEIR B SR B AL IR A ER F(UA) /& DN B30 i d
Mg dibn BN, (HIHOKT 552 s . IeahSFE R M B /NERIE L R (GFR) 1Tl ' DR M e brite, K0
PRI B it . = F R AR 30 vl AN R R, Ao S b2 i) . LI00 R 43 005 2 B DO RE IR
HEESE S DN 2 Wi HER M . AT 58 B /EPRTT HbAle, UA. GFR BXG K IGTE DN 2 h A E, il IR
TR T DN SR AL AT S ) S0 AR -

2. MMEHE
2.1. —RRER

PREUARE T 2024 4F 12 A 2 2026 £ 1 H HARUCA T 49 %1 DN B35 45\ DN 21,  [7) HA% BUAE AS B 52
IGIT H AR A I B I I AORE () . 4liobE bR s B3 49 1/ Ik DN 2H. DN HEB & ERTEE N 45 £ & 72
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%, FIFERN(58.63 £ 6.87)%, Hoh BvEE 26 6, LB 23 6, WERFHEN T 5EE 18 F L
], P35 % 79(10.25 £ 3.12)4F . 3 DN LB & AFIVEHE N 43 £ % 70 %, FHF#E H(57.89 £6.45) %,
Hrp e 25 1, ZorEERE 24 ), WEIRRRAEN T 4 454 16 42 08], PN (9.87 £2.98)4F . #
YR B L R A Ge i 2 A0 M R B el L, P > 0.05.

2.2. HIFRSMNIFHE

NFRE: (1) 56 CRERREDTRTER) [3]H]E BRI IZWiiadE; (2) DN 4 T AFIERFLE
PEEE FR(R AR A HEE > 30 mg/24h 5K F 8 F/WLEFLLAE > 30 mg/g) F/sk il 5 /N Bk € 2 (eGFR)
FREE T 60 mL/min/1.73m?, FHEM: AR B IR (3) X HRAL R R A A AR & eGFR ¥HE4:1E IE
WAL (4) IRIRTEREH .

HEBRFRUE: (1) 1 BOBE IR « SEURIFNE PR T B AR RE BRSO PR WG« (2) AFAEAEWE R s 1 ' U
(3) AIFAMEAIIF R, (4) ILWIAEE ™ E IR G G105, FA . Sbbo i SR mE; (5) & T
GEgRE LI (6) KHIMEAH FEMZY.

2.3. BMAE

FIB R #38) TI5 = 2 AR Ik I 3 mL B T EDTA-K HLBEE 1, 2 /N 4 58 /i 250 (3000 r/min,
10 min, 4°C), 43 B I 2 BV E T-80°C IR KA CRAZAFIN s [R5 B BUR S B BE LR 10 mL, B0
i, —80°Ci%A7. HbALc KA s GRAR (il i (HPLC) R, X 3% 4 MQ2000 PT FE 4k Ifi 21 2 11 4 #7
A48, WG HE R AEYRHA RA RS, LN CV <2.5%, it CV <3.8%; UAIb i % bt
f8 ) UL %e & AUS800 4 H Bl AE AL 73 i A R BB B0, Rl FRR Oy 1.2 mo/L, £yl 1.2~200 mg/L; I
TEIUEF(Ser) & REN €, GFR HKk#E Gates /72 1THE, HAIG—KAEZ IDMS WA R Fra Ry b4
B 56 B 44 Hh 4 DA BRAR BT AR SZ XS #0455 H AR5 7E Westgard 22 JUIYE P9 -

2.4. FEIGHR

(1) %tk DN 4141 59F DN 418 HbAlc. UAIlb K GFR =845 I K 7 2 5

(2) LB Z I N bR, 20 WP HbAlc, UAER. GFR FAIGUR I DL & = T5H4E br bk & B B, %ot
B PR D B 995 1) - W2 T AU RE - 12 W7 L AR VAN IR 55 R R (B FE MR 2R) L e e P (L B PR 2R L TR B (5 6 26)
A TR AR (PPV) K2 A 4 T (NPV) TR 2%
25. G FEAE

AHEFEHAE R SPSS 26.0 e iH AT HEAT RS . 70 RACE ISR A E [n (%) T2 3L, 411
FOBCR RS s SR s DIIEL + BRifE 25 (X +s)3on, AR 2 7R tAIVPAS, BrE St
BLL P AE/NT 0.05 fF N2 BAT GEih A R U E bR i -

3. &R
3.1. A4H HbAlc, UAIb & GFR 7KEEEX

DN 4H &% HbAlc. UAIb /K527 T4k DN 4H; DN 41 GFR 7KV )2 21K T 3F DN 44(P < 0.05).
TEW R 1.

3.2. BIMKEREHMEISHTHRE
DU 5 R B4 SR b, S5 R EIR, 2K HbAlc. UAIb J2 GFR =Xifbrik &k diliny, Jis
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Wi RS RIS &m Tk, REUE. $RE. HFE D JIEX 97.96%. 93.88%F1 95.92%, A
FRIAE 5 B 1 FAE TR 43 ik 5] 94.12%F1 97.87%, B A W41 X (P < 0.05). W% 2.

Table 1. Comparison of HbAlc, UAIb, and eGFR levels between the two groups (X £5)
% 1. #%H HbAlc, UAIb % eGFR 7KFLEIFH (X +5)

2 B HbA1lc (%) UAIb (mg/L) GFR (mL/min/1.73m?)
JEDN 4 49 7.26 +£0.93 15.47 £3.12 98.65 + 11.24
DN 4 49 8.79+1.35 142.86 + 58.43 62.31 +15.79
T 6.533 15.240 13.125
P 0.000 0.000 0.000

Table 2. Diagnostic efficacy of individual and combined testing

2. B RSN EISHIARE

Vi 5l , "
BT LR RBUL R R ppy op) NPV (%)
BIME(n = 49)  BItE(n = 49) (%) (%) (%)
B 36 16 73.472 67.35 70.41 69.23° 71.742
HbA1c
¥ 14 13 33
B 38 9 78578 81.63 80.10°  81.25 79.173
UAIb
[ 11 40
e 4 6 83672  87.76° 85712  87.23: 84.312
GFR
9 14 8 43
e 48 3 97.96 93.88 95.92 94.12 97.87
A
[ 1 46
2 8.735 9.264 8.573 10526  10.628
P 0.013 0.002 0.003 0.000 0.000
E: GECAEKIMAEL, 2P <0.05,
4. g

PRI B AR 2 M PRI e LR PR B Rl L B R B, L) S HEIZ W A 42 ' DI REHEAT 1
PR CHE . A% G0 MLE WU S5 SR AR 0 B /DR B A M iU AN 2, I i T 1 0. AT
ESE DN &35 HbAlc. UAIlb 7K 22 THR GFR B, X — LR 5 W THE S A0 27 Wi s AT 2 1)
FA < o R i MUBE( A HbALc T, i AGES-RAGE Hliii B /NER I 57 41 I ) 8 Ak RIS 46 i I
SEUMAE W AR T FERRIE, AR B /BRI R FL AT B B [4] . UAID 053 1 18 e EL R Sk 1 /N ER g
Ao I 1 A Rz 200 L 25 JE BRI 4 A R 5 R 4 4 5 T HL 2 R A PR v A SR LI M B 1 3R 0K TR R[5
1M GFR T BEFR &3 DIREVEJACES, BRI PN Bk g I RS IR BEAT PERE AL 1 B B A 125 6] =
B MM SR 0 IR RER =N ERE IR R T DN AR ERRY B, AR HAMAR B A
W ARESR T I O 2l
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AR HbALe. UAIb. eGFR BXA K I 1Z I 2 RE 2 & B —FR bR, RBUEIA 97.96%. H7 57
& 93.88%. EHfE 95.92%. 1X—25 R 5% W MRAR AR D) (710 50 i B — B HARGE S TEC A 12 Wik B
ik 97.12%, i 57 95.00% . ASHI Tt R BHOREE =« R I B AIG TT BE UR TRE AR B 1 S T, B TR 4N NIY) DN
B R, USRS R AR NG, SRR A s ks BRI AR T [7]
WHAELE T 2 RIRE A B A IR . MRECDS SE[8]4RE = IR & R BUE y 92.35%, KT AW, X
ZEFAET H LG IR IZ I R S An ik, T AT 78 DUB 28 R B S hr ik, HERR 7 AR0E JRW B 103 IR TR 2 i ],
[ B ASHIE 70 A 0 220 SR PR 08 2 [ b v g iy PR OUE %, HE— D RS TR R A o ASHIF FTEER
A SRS FIAME A O TE T FE0% B TR AR A2 WS, 24 5130 DN B35 (R I IR B s 1 8 RIS, eGFR
AREA AL TAREE M e B B 154l HbALe T R AFEF 1S . BRA AL 2 4 B A8 XIGIIE,
AT RS UAID AR B (G B /N SR WA D e P i 448 7 £ 141 BR) B eGFR AR SH P (I ACIR S = 30—
PER )RS o AW AR SRR D HoB AL, ROPTEE TR S DN B BYOCHE, TRRBIEN
BTG EN . RRTH KAFIFF KBV, RSB DN 2 RS I T 8 & FEA R AL
BIT IR 77

25 FFTIR, HbAlc. UAIb 5 GFR BXA RN AT & 25 58 bl R B (K2 W ek g, LR MU L 5 5 B R
HERR IO T B —FaAn A, 9 DN R BN 5 F PRt 1 58 T 52 S i = Ak 4t -
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