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Diagnostic value of serum homocysteine, neutrophil gelatinase-associated lipid carrier protein and
urinary microalbumin for early renal injury of patients with hypertensive disease of pregnancy
ZHANG Lili,GUAN Yaya,ZHANG Linbo

(Department of Clinical Laboratory ,the Third Affiliated Hospital of Xinxiang Medical University ,Xinxiang 453003 , Henan Province,
China)

Abstract: Objective To explore the diagnostic value of serum homocysteine (HCY) ,neutrophil gelatinase-associated
lipid carrier protein (NGAL) and urinary microalbumin (U-mAlb) for early renal injury of patients with hypertensive disease
of pregnancy( HDP). Methods A total of 182 patients with HDP admitted to the Third Affiliated Hospital of Xinxiang Medical
University from November 2018 to July 2020 were selected as the HDP group, they were divided into gestational hypertension
group (n=61) ,mild preeclampsia group (n =59) and severe preeclampsia group (n =62)according to the degree of hyper-
tension ,and they were divided into normal renal function group (n =88) and abnormal renal function group (n =94 ) according
to creatinine clearance rates. In addition, a total of 177 normal pregnant women who came to our hospital for labor examination
during the same period were selected as the normal control group. The serum HCY level was detected by enzyme circulation

method, the serum NGAL level was detected by enzyme-linked immunosorbent assay, and the U-mAlb level in urine was
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detected by latex enhanced immunoturbidimetry. The diagnostic value of single detection of HCY, NGAL, U-mAlb and their
combined detection for early renal injury of gestational hypertension was analyzed by receiver operating characteristic (ROC)
curve. Results  The levels of HCY ,NGAL in serum and U-mAlb of patients in the HDP group were significantly higher than
those in the normal control group (P <0.05). The levels of HCY, NGAL in serum and U-mAlb of patients in the severe
preeclampsia group were significantly higher than those in the mild preeclampsia group and gestational hypertension group,the
levels of HCY ,NGAL in serum and U-mAlb of patients in the mild preeclampsia group were significantly higher than those in
the gestational hypertension group( P <0.05). The critical values of HCY,NGAL and U-mAlb in diagnosing the early renal
L', 13.27 g+ L7 ,87.2l mg - L™
difference in the area under curve( AUC) of ROC of HCY ,NGAL and U-mAlb alone in diagnosing early renal injury of patients

injury of patients with HDP were 14. 65 pmol - ,respectively. There was no significantly
with HDP(P >0. 05). The sensitivity of HCY and U-mAlb alone in diagnosing early renal injury of patients with HDP was
greater than that of NGAL alone (P <0.05) ,there was no significant difference in the sensitivity of HCY and U-mAlb alone in
diagnosing early renal injury of patients with HDP( P >0.05). The specificity of HCY alone in diagnosing early renal injury of
patients with HDP was lower than that of NGAL and U-mAlb alone( P <0.05) ,there was no significant difference in the specificity
of NGAL alone and U-mAlb alone in diagnosing early renal injury of patients with HDP( P >0.05). The AUC, sensitivity and
specificity of HCY ,NGAL and U-mAlb combined detection in diagnosing early renal injury of patients with HDP were higher
than those of HCY ,NGAL and U-mAlb alone( P <0.05). Conclusion HDP can increase the levels of HCY ,NGAL in serum
and U-mAlb,and the levels of HCY ,NGAL in serum and U-mAlb increase significantly with the increase of hypertension and
renal injury. The combined detection of serum HCY ,NGAL and U-mAlb has higher sensitivity and specificity in the diagnosis

of early renal injury of patients with HDP.
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Bl HEBRARUE : (1) & I8P Mo 50 T il 45 =
WA E I RE LAY 5 (2) HDP LSRN 5 20 B
B0 (3) IR ak 4 BB e M . I kBRI
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FRZH . HDP 445 20 ~35(29. 68 +4.59) 2, 2 )&
20~36(28 73 +1.54) &, 2 1 ~3 (1.31 £0.52) I%;
SR AR 21 ~35(28.41 £4.42) % 7 21 ~
36(28.59 +1.67) &, 22 1 ~3(1.36 +0.49) K,
2 NI AR 2 R RN 2 R 5 — o Bt Lt e 2%
SEGIFEX(P>0.05), HA A Lk, S
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H (UEFEBR 2% =80 mL - min ™) 4l (n =88) 5'F 1)
AESEH (WLEFTE PR ¥ <80 mL - min ™' ) 4 (n =94),
B HREIE # 4H : 4R 1% 20 ~33(27.98 £3.21) %, 2]
24 ~36(28.35 +4.21) J& . 220 1 ~3(1.42 £0.21) 1K ;
B IRE S H AL AR 21 ~35(28.05 £3.59) %, 2 )]
20 ~34(27.31 £3.01) i, 227k 1 ~3(1.26 +0.31) 1K,
2 B AR IS 2 RN 22 I 5 — IR L 2 S
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PREAEAS T U-mAlb 7KF- 3450 &0 B EigRHEAY)
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1.3 ZritZEsbsE N SPSS 20. 0 B fF 475k Hin
Gt 550, THEVORDAEL £ bRifE2E (v 25) R
7,2 A HU SR ¢ K365 22 4 ) He AR Oy 2247
BT, 2220 6] 9 79 PR FH e/ 38 1 2 S 1 0 A
W28 TAERE (receiver operating characteristic,
ROC) {1243 #r £ A 5t S5 A D %k HDP R
B2 WTREE P <0. 05 2 A geitE X

2 #R

2.1 HDP AMIEEIEAZIKEMF HCY,
NGAL #1 U-mAlb 7k FEEb % 25K UL 1. HDP 44
BH M HCY (NGAL 1 U-mAlb /K & % # T 1E
WRFHBLL , 22 AT 24 2 L (P <0.05)

1 HDP HFNIEE X B AZiNE MiF HCY . NGAL &
U-mAIb7k F bb 8

Tab.1 Comparison of the levels of HCY ,NGAL in serum
and U-mAlb of subjects between the HDP group and nomal

control group (x%5)
ikl n HCY/(pmol + L™Y)  NGAL/(pg+L™1)  U-mAlb/(mg- L")
HDP 4 182 17.03 +4.29 18.58 +9.37 86.75 9. 14
EEXRA 17 8.74+2.18 8.72+4.26 10.84 £3.61

t 3.539 2.867 2.931

P <0.05 <0.05 <0.05

2.2 3 4 HDP £:E 0% HCY NGAL F1 U-mAlb
KELREE S5 2, T AT R 4 R
HCY \NGAL F1 U-mAlb /K- & 2 5 T 7 By 44

205 0 O 300 v ot s 2L, 1 T A R R I
HCY \NGAL F1 U-mAlb 7K~ .25 & T 4L Y30 s 1M s
H,ZRAGFEL(P<0.05),

&2 34 HDP & MiF HCY,.NGAL % U-mAlb 7k F
te%&

Tab.2 Comparison of the levels of HCY ,NGAL in serum
and U-mAlb of patients with HDP among the three groups

(xxs)
41 n HCY/(pmol + L=1)  NGAL/(pg-L™') U-mAlb/(mg-L~1)
IR AL 61 16.14 £1.93 8.79+3.83 55.3146.84
TR 59 25.51 £3.27° 10.47 £5.12° 76.15 +9.37
THEREA 62 31.06 £3.92% 16.01 £3.49% 104,83 £14.06%
F 350.811 168.563 341,166
P <0.05 <0.05 <0.05

TE - 5 PRI o I H 2 U A" P < 0. 05 5 5 1 iU A8 B A1 L
P <0.05,
2.3 A [E'B1h4k HDP &35 % HCY NGAL 1
U-mAlb 7K EEL B 4R K3, HIREsw A A
Mg HCY (NGAL H1 U-mAlb /K- 35 & T 'H 2
REIE R4, 225 A Gt # (P <0.05),
*3 AE'S1hEe HDP £ & MiF HCY . NGAL #1 U-mAlb
KE L
Tab.3 Comparison of the levels of HCY,NGAL in serum
and U-mAlb of HDP patients with different renal functions

(xxs)
41 n HCY/(pmol + L™1)  NGAL/(pg+L™1)  U-mAlb/(mg-L~1)
B w4 88 12.54 +1.61 8.23 4.2l 77.53£9.44
BohfEEAl 94 16.19£1.97 16.80 £5.23 89.41£11.30
! 2.481 4.264 2.76
P <0.05 <0.05 <0.05

2.4 [niE HCY NGAL,U-mAlb 2% 5B & # il
Xf HDP BHI BB RIS T ME 45 RILE 1 Fik
4, HCY NGAL U-mAlb i2 W HDP 31 15 451453 (1) lfe
FUE 4> 51K 14,65 wmol + L7' 13.27 pg - L',
87.21 mg + L™' _HCY .NGAL U-mAlb Fph 602 Wr
HDP HLHH'E Difig i /5 ROC i 2 T i #H (area under
curve , AUC) W 22 R T4 it 27 L (P >0.05),
HCY \U-mAlb BBt INi2 Wy HDP FLHH 'S B R4 473 1Y
REER T NGAL, Z R A Gt L (P <0.05);
HCY \U-mAlb FfAG 12 Wr HDP 511515 T G451 47
M R R LG E L (P >0.05) , HCY
il 12 W HDP B3 ' 3y 58 461 05 09 e = B /N T
NGAL F1 U-mAlb, 22 A G it 2% B L (P <0.05);
HCY &5 U-mAlb 2K HDP R 451495 19 45 57 J32 LE
B2ES TGI8 L (P>0.05), HCY,NGAL,
U-mAIbIE A #6112 W HDP SL4 B i 43 i AUC | R
B AR KT HCY \NGAL  U-mAlb BlAG ] ,
EZFAZRITFENL(P<0.05),
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Fig.1 ROC curve of the diagnostic value of serum HCY,
NGAL and U-mAlb alone and in combination for the early
renal injury of patients with hypertensive disease of preg-
nancy

%4 IiF HCY,NGAL 71 U-mAlb B84 5B & % U XF
HDP 28 EIhge i eIis B &

Tab.4 Diagnostic value of single and combined detection
of HCY,NGAL in serum and U-mAlb for early renal injury
of patients with HDP

Bl AU SRR Gy wsis P
TR IR

HCY 0.676 0.562 0.790 71.6 6.1 0.005

NGAL 0.649 0.535 0.764 57.1 3.4 0.016

U-mAlb 0.691 0. 580 0.802 69.4 744 0.002

=FKAE  0.708 0.597 0.819 79.6 71.8 0.001
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FARURIA & M 4, B D BE S 41K LT HCY |
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TGt L HCY U-mAlb 52 HDP LI
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