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Abstract

Keywords

Objective: To study the diagnostic value of the combined detection of urine albumin-creatinine ratio (ACR)
and urine f2-microglobulin (f2-MG) for the pregnancy with diabetes with early renal injury. Methods: Women
who were checked regularly in Shijiazhuang Second Hospital were selected as research subjects from March
2016 to October 2017. Thirty cases were selected as a PGDM group, who were diagnosed as diabetes mellitus
before pregnancy (PGDM), 72 cases were selected as a GDM group, who were diagnosed as gestational diabetes
mellitus (GDM), and the GDM group was divided further into A group included 43 cases (HbAlc <5.5%) and B
group included 29 cases (HbAlc >5.5%), 72 cases of normal pregnant women were selected as a normal pregnant
group. For all the pregnant women, the levels of the urine ACR, urine f2-MG, blood urea nitrogen (BUN), serum
creatinine (Cr), serum glycosylated hemoglobin (HbAlc) were measured and analyzed. Results: The levels
of urine ACR, urine f2-MG, serum Cr and HbAlc of the PGDM group or GDM group were all significantly
higher than those in the normal pregnant group, and the differences were all statistically significant (P<0.05),
the differences of the levels of BUN were not statistically significant between these three groups (P>0.05). The
positive rate of urine ACR, urine f2-MG of the PGDM group or GDM group were all significantly higher than
those in the normal pregnant group, and the differences were all statistically significant (P<0.05), the differences
of the positive rate of BUN and serum Cr of the PGDM group or GDM group were not statistically significant
between these three groups (P>0.05). In the GDM group, the positive rate of urine ACR, p2-MG, combined ACR
and p2-MG of the B group were all significantly higher than those in A group, and the differences were statistically
significant (P<0.05). The receiver-operating characteristic (ROC) curve analysis showed that the area under curve
(AUC) about prediction early renal injury of GDM of urine ACR and 2-MG were 0.933 and 0.838 respectively,
and 95%CI were 0.821-0.977, 0.624-0.872 and 0.640-0.881 respectively, the differences were statistically
significant (P<0.01). Conclusion: The combined detection of urine ACR and urine p2-MG could early discover
the renal injury of pregnancy with diabetes. And then they could serve as the sensitive indicators for diagnosing of
the early renal injury of GDM patients.

gestational diabetes mellitus; pre-gestational diabetes mellitus; gestational diabetes mellitus; urine albumin-

creatinine ratio; urine f2-microglobulin; renal injury

T AR5 T W PRI £ 45 22 T PR (pre-gestational
diabetes mellitus, PGDM)FI 4Tz 1% IR 7 (gestational
diabetes mellitus, GDM)M, GDM7E iT IR ] & A=
PR R AR S i, (EL A T s A 8 B I s A v
PGDM A BEAE 27 il 12 BU7E LR Bk 3 1 Y w2
GDM i fE Uk & TFHE PRI 19 809%~90% . il 4 K
KRB R, GMDIi A MOk Bz B H AL, 4
5 JF B PR s JE AN WS 2 0 SRR IR S
HAR W™ . BERIBILEUN TR L. B ILEIE |
I A 2R RE LN R 45 R i & A RUR: 1S A
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microglobulin, B2-MG ) IS AR S H 14 S e B 45t
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B2-MG X} GDM i # 11 B 41 3 2 W 1

1 X&REFIE
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HI20164F3 H £20174F10 H AE A LT
B= Ioe 1E W A R i 2 B0 D B TE X B, T A4 ~28 )4
DL R 28R 5 B RS I AT 7S g 111 B ) 4 A i i 1 6
(oral glucose tolerance test, OGTT), %2014}
HEUR A IR HE RS 12 IR 45 M T GDMZ Wi bR . 48
28 hEfTOGTTIAY:, MOGTTHIZE & %/
8 h, WIHTIELLS dIEWIRE, K= 6 M,



1892

I R i 2 i, 2018, 38(9)  hittp://Icbl.amegroups.com

SRIGS min N H IR & 75 g A B 09 ME /K300 mL,
B REE — HOBE KRG TR, 551, 2 har il
FRbkam, A AREE, A AR — KRR )
ZWiGDM: 1) i il 4 (fasting plasma glucose,
FGR)=5.1 mmol/L, 2)1 hii##=10.0 mmol/L;
3)2 hili4#=8.5 mmol/L., k3| LA A U172 4
GDMHE & NGDMA, Fit(31.27+7.31)%, 2
Ji24~39)8 . A3k 3 GDMAR K 72 41 1F #2210
HIEH Z M, R (30.9628.21)% , ZJH24~
408 o 3k B[R] 9 22 i B2 b PR 9 i 42 13041 Sk
PGDM4H , 4Ei#%(32.58+7.23)%, % JH24~380H, T
Wi PRI 2008 VeI R RO A R AL o DA 3 HERR
REAEA i e . s . SO R . HOR AR
P S ML YA R 0 9 o A e B o AR B A il 21 AR
(glycohemoglobin, HbAlc)%E‘ﬁﬁS.S%, ¥ GDM
HHFE— 5 MAZH (HbA1c<5.5%) 431 FIBZH
(HbA1c>5.5%)29%1 . M2 H4EW . 228 )5 1 22
SHGIFE L (P>0.05) . AWFFT LT B B Ao P2
LU, BT o X G2 B NG R A5

BT A5 W 5T %5 52 o AL R A A IR A Ay - 1)
BIBEMLIR I JRACR . JRB2-MG., 2)%5 i % &5 bk i
‘Z)ﬂ”[ﬂlﬁ%’?ﬁ(blood urea nitrogen, BUN) . i LI
(creatinine, Cr). HbAlc,

1.2 Fik

PRACRE FH Gy e, i I DL o & 28 ) A
FEIOLYMPUS AU6404 H sl A= b4 Hr R,
AR A R A AR EIRA . JKRB2-MGR
FHBC ST G i, AR 2 oh B ARl 2 AR
A PR FAE P21 G C- 1200y B 5 328 T B0 s A6
TR 2R FH e B = 4 A ) TR 4 A A BR A ) il B iR
o 2 R FH 2 b A, I BUNCR H ik
fff vk, MCerR AWM, RSN wE N
A2 OLYMPUS AUG6404 [ 36 4= 4k 7 M AU
W, BN R L R AR AR B 2R B2 A R G
EiH . HbALCRH @R A sk, (3 -
AR YRR A BR A | AR 7= 4 A sk i 20 &
SIRTACRE I, KRR R LR A . DL A&
R IE R EN RS T 7. JRACR=3.0
mg/mmol A PHME, FRE2-MG=0.3 mg/LABHME, I
PREZ A . I LT A 36 45 S & 1500 i P h i = 2%
{H 28R P

1.3 it F4biE

K HISPSS 17058 A AT 0B, T BERER
FHYE bR EZE (R4s) Ron, WAL HLBECR ek g, 1
BGORLR R R, 0 32103 TAERE (receiver-
operating characteristic, ROC) R Z i oril! JKACR,
B2-MG Tl Il GDM A & FL 01 401 35 1 2T 1 FH (area
under curve, AUC)MIUENE, P<0.05Sh2ZERA ST F

2 /R

2.1 & HEFR ACR, [R p2-MG. I BUN, Il Cr.
i HbA1c ZRELE

PGDM#JRACR . JKB2-MG. IfilCr. IfLHbAlc
KB ES TIERAEAH, ZRHA5T¥
= X (t=7.904, P<0.001; t=4.586, P<0.001;
t=6.618, P<0.001; t=9.619, P<0.001), IilBUNZK
2R IG = L (P>0.05), GDM#AJRACR,
JRB2-MG. IiCr. IMHbAlc/K IR B EE T
EWAHA, ZRYAGTE L (t=3.603,
P<0.001; t=3.132, P=0.004; t=2.123, P=0.040;
t=8.490, P<0.001), IflBUN/K2:5% LG i% =
X (P>0.05), PGDM4 5GDM4 [L4:, JRACR.
JRB2-MG. IflHbALc/K V34 5 38 5, 2RI 45
P12 3 X (t=3.194, P=0.003; t=2.309, P=0.026;
t=5.037, P<0.001), IMBUN. IfilCr/K¥ 25 L4
ieFE X (P>0.05, #1),

2.2 £ 4HFR ACR, K p2-MG. Il BUN, I Cr FH
42 EE

PGDMZ HIEH A4 b, JRACR. JKP2-MG
FHPE SR 380, 2 380 Gt %8 L (x’=62.024,
P<0.001; ¥’=55.250, P<0.001), IIBUN. IfilCrPHMEZ
ER LG X (P>0.05), GDM4 5 IE# 2204
IL#, JRACR. JRP2-MGIHYEZSAE N, 25651t
208 X (’=47.407, P<0.001; x’=24.064, P<0.001),
MBUN ., Ifil CrPHM:R 22 5 LG 127 B L (P>0.05) .
PGDM#A 5 GDMA L%, JRACR. JKp2-MGFH M
RN, ZRAGIE X (x’=7.183, P=0.007;
X’=12.490, P<0.001), IflBUN. IfiiCrBHPEFE RIS
A X (P>0.05, #2).
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2.3 GDM A W R ACR. K 2-MG. R ACR 5
B2-MG Bt&. Il BUN. I Cr PR LR
GDMAN IL#, AHHIRACRIAMEZES1.16%,
JRB2-MGIHME%30.23%, JRACRSJRB2-MGHE:S
PH: % 60.47% ., BAIHFJRACRIH M %86.21%, J}
B2-MGIH*58.62%, JRACREB2-MGHE& [H
P%93.10%., B JKACR, JEB2-MG. JKACRY
B2-MGHL A FHMERI B & TAL, ERASI*
B X (x’=7.902, P=0.005; Xx’=5.743, P=0.017;
X’=7.892, P=0.005), PIZHIMBUN. IfilCrfHYER

B, ZRIgit5E X (P>0.05, #£3),

2.4 JR ACR, B2-MG 2l GDM EERHEMRE
B ROC Hi &5 1

JRACR, B2-MGH & il 7€ ¥ )il GD M
B EMAUCSH B H0.933(P<0.001),
0.838(P<0.001); 12 Wi BB 73 51 H94.1%,
79.1%; FFREErH86.70%, 75.005 95%CIL4)
51°50.839~0.999, 0.715~0.961, & T Il BUNFIIfiL
Cr(#£4, FE1),

®1 RAHARACR, RP2-MG. IMBUN. IMCr. MHbAIZERLILE (X +5)
Table 1 Comparison of the detection results of urine ACR, urine 2-MG, BUN, Cr and HbAlc in each group (% + s)

ZH 5 n ACR/ (mg-mmol_l) B2-MG/(mgL™) 1l BUN/(mmol-L™) 1fiLCr/(pmol-L™) Il HbA1c/%
PGDM4] 30 23.84 + 10.82* 1.40 + 1.03* 3.23+041 63.85 +2.57* 6.83 +0.89%
GDMZH 72 10.55 + 14.39* 0.71 + 0.87* 3.02 +0.71 61.08 + 8.72* 5.56 + 0.67*
IEHZEEAH 72 1.55 + 1.47 0.17 £0.19 3.01£0.07 §7.37 £2.79 4.51+0.26
SIEW A S, *P<0.05; SGDMALLLEL, “P<0.05.
Compared with the normal pregnant group, *P<0.05; compared with the GDM group, "P<0.0S.
F2 £HERACR, KP2-MG. MBUN, MCrfHMEZREE
Table 2 Comparison of the positive rates of urine ACR, urine f2-MG, BUN and Cr in each group
FHPE /9%

415 n

JRACR JRB2-MG MM.BUN IMi.Cr
PGDM# 30 93.33" 80.00%*" 6.67 6.67
GDM#H 72 65.28"* 41.67* 5.56 6.94
B2 72 9.72 5.56 2.78 2.78

SIEAEE b, *P<0.01; S5GDMA L, “P<0.01,

Compared with the normal pregnant group, **P<0.01; compared with the GDM group, “P<0.01.

R3 GDMARFRACR, RB2-MG. FRACR5B2-MGE:A . [MBUN. MCrPEMEZLLE
Table 3 Comparison of the positive rates of urine ACR, urine f2-MG, combined urine ACR and urine $2-MG, BUN, Cr in the

GDM group
FHMEZ /%
20 5] n
JRACR JRB2-MG JRACR+JRB2-MG L BUN IfiLCr
AZH 43 51.16 30.23 60.47 4.65 6.98
B2 29 86.21 58.62 93.10 6.90 6.90
? 7.902 5.743 7.892 0.000 0.000
0.005 0.017 0.005 1.000 1.000
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R4 FRACR, FKB2-MG. MBUN. MCri2#iGDMEE R ZIRENROCHHT
Table 4 The ROC curve analysis of urine ACR, urine f2-MG, BUN and Cr for diagnosing early renal injury of GDM

21531 AUC P THURREE /% FESIE /% 95%CI
JRACR 0.933 <0.001 94.10 86.70 0.839~0.999
)77'<B2—MG 0.838 <0.001 79.10 75.00 0.715~0.961
1M BUN 0.567 0.078 55.80 58.60 0.395~0.638
If.Cr 0.696 0.034 68.30 66.70 0.543~0.849
RoC i 12 B4 12 5 B 5 SR RO it s 4 ) 56
10 ik U, TR E R W e AT A 3
y TG {2 RIS b, 24 hERTHCRE 1A 1R RTI2 B
o EFURMSFRED, [H24 hIRGRA BEURE, 5%
406 —BE4 T, MR MR B A R R R R
B Tk M, DB, PR T2 R . JE 4K

0.4

02

OO 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

1-FSE
E1 FRACR, FRf2-MG. IMBUN. IMCriZHiGDMEE FH
BiRERIROCHHT
Figure 1 ROC curve analysis of urine ACR, urine $2-MG, BUN

and Cr for diagnosing early renal injury of GDM

3 it

YRR S — AN 2R A FRAR A, G R AT el 5
PR E T IR, Al AT B 1 TR PR s Y 2
KEGDM SRR A B R R T A BE A
FWVRAF T, 255 5 R RN I E R T aE . FLIR
Farb g . msbE ek . RN S5 ™ E I LA, X4
EEGILERKSEE . MER2 0 S0 R B i
R, ER T e A, AR S R 5
URE L WIN. MmARSE RN, IBUN, CralJK
B MRS AR AR AR TR SE LR 2 W B DI RE
#t, HIMBUN, Crif] 5% i E AR, B
EfEAE ™ A2 W, AR, B LUH HUAG I 45
FRANRETE R IR RIS 2. LIl R 22 -4k R A
), ATEE Y SEIG TS bRk R R BT ORI PR iR
HEHE,

PRAY L A B AR B R M Bl i iR DL
Kt i — S8 A, YA R b i R B R
FOEHEA, N SEOR M HE AR, R

[E] N oh 23 @O DR i ACR¥E 2 BB AL IR 12 W JR 3k
BHHEAE, HER 524 R AE AR AR
WFAYAR G . PRACRTT AN O i 1L 7857995 4 22 9 AL
B, R ACR B A M e I A L R
2 i HL A v i R AT AR ST 2 R R
PGDMZ . GDMZ FRACRIK - K B 2 24 B Wi v
TIEH 2 A4, $#2/8 M BUNE I Cr 1F 5 B9 4 Ik &
FERE R R, M LA R A B R
#%E; PGDMA 5 GDMA JRACRIK N K B R IR
B R, %ES5PGDMA B HE IR HREKA
Ko ABETT K BUBE R R R, PR 1 AR
PR R

B2-MGHE AR B — R 1Y, T s
BN, TR T AR R, R Y
B2-MGHI DL [ F i ik B /INER UG I, FE T il /N I
Wes i, 7EE/NVERE R, B/NEERICE TR
M, JRBPAR2-MGE i L HME Rt & BT .
AWF5E B8 : PGDMZH . GDM4L R B2-MG K- K i
PSR 5 TR 2404, BN YR A IR % 1)
FEETE B /NER A 1) [R] s T B R B T N
s, 5 ICHER[1S]40E —3

GDM B (5 i IR A I 0 ks /B 1 K 28K,
AR, B & XTGDM R E & & A I B i 4
A IR AT Ok B EE L, I R T T R AR 4
brok 2B GDME E F il # . X FGDMEH
M, IR HbALc<S.5% N, HbA1cH JZ bt
R 15 6~ 1.0 J - 349 MM K SF, HL 5 I b A T s
W B G I TR R T 0 M A K P R
BRI Z —, TR R PP A PR 9 1 1 4
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LR R bR, £ T GDM B 512 i 14 )
YR TE A . ARFREE R E/R: GMDEE T,
HbA1c>5.5% B4 T JRACR, JRB2-MG PHME R B
7 THbALc<S.5% AL, “HBAHMERTE RS
i593.10%, 7] WLGDM & FHH S 40 2 B 5 i
WEKT-— 2, IR R 7S A A% T 52 R
ERE, I HIKRACR, JRP2-MG W8 br At B
SR EFEE . ROCHTZR 4SS R . JRACR,
B2-M G FA U AG ] 76 T GD M AR 5 00 B G
JEFE Y 9 R 94.1%, 79.1%, T EA—K I Il BUN
AilifiLCr, S FFIRACR. JRP2-MGE K BEGDM
B R I R IR bR X — 258

LE ERTIR, WEIRE B st U, B
KAE IR, B/NERUE S R N30%~40%,
ZfEH IS, BAABRIES R R EER, It
BB SE A IE w1l ik REEALE, 8
A B R AR, DI BLE /NER B 4 i
BRI R AR e AT e TIo . RF
i HERRRAEH/NE30~300 mg/g,
sl R 18 R %620~200 pg/min, SR 18 1 HE
M 530~300 mg/24 h), WKL IRE A PIE, B
INERJE 3L A IE H L IR TR R 5 K
TG B i DR R AIE (S DB PR B e ) 5 TVl R
B B6 R 26 1 PHAE, PR AR > 500 mg/24 h,
o PR FHHEM R R B AR ER, T AEA K
A I, A R E R AR R, FhERE
A RIF IR FEAL, B DD RB AR (I PR PR 9 B9 ) 5
VI ZORIIBERG B, IR IR BEAE I R R B
ITH R R S i 1 AR (R, G0 SORR W 0 PR s
B, FRRIRYT , BBl dE, T 3 g% oAk 9%
AR, —BiE AV, BT R ER,
R A R B R B, fe 28 mT g S 3R B 5
JEERAS . L, FEIRIR TAET, B R R
ACR5JRB2-MGIK -, 5B & AT O & - b8 PR s
BEBHE., W TGDMEH, 458 HbALC EH
oL, KA K JRACRYS R B2-MGIKF- 7T Ay il PR = £E
FI B GDM 2 A IF 505 0 3 S 5 R
JE AL R UL, DT T s A2 X GDM R
FHAT RS W, RHRNATY, PRk Mg B E S
FFEIEARTT ], A A R AN A
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