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Diagnostic and therapeutic predictive value of urine
U-HBP, NGAL, U-NIT in diabetic patients with
asymptomatic bacteriuria
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2. Department of Nephrology, Zhucheng People’s Hospital, Zhucheng Shandong 262200, China)

Abstract Objective: To investigate the role of urinary heparin-binding protein (U-HBP), the neutrophil gelatinase-
associated lipocalin (NGAL), and the urinary nitrite (U-NIT) in the diagnosis of diabetes with asymptomatic
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bacteriuria (ABU) and its effect on curative effect. Methods: Ninety-eight patients with diabetes and ABU
(ABU group), 98 patients with simple diabetes (diabetes group) and 90 healthy persons (control group) who
were admitted to the Fourth Medical Center of Chinese PLA General Hospital and Zhucheng People’s Hospital
from January 2017 to October 2020 were selected. The baseline data, positive rate of U-HBP, NGAL, and U-NIT
were compared. Multiple logistic regression was used to analyze the related influencing factors of ABU, receiver
operating characteristic curve (ROC) and area under the ROC curve (AUC) were used to analyze the diagnostic
value of each index, and Spearman’s were used to analyze the correlation between each index and curative effect.
Results: The positive rates of U-HBP, NGAL and U-NIT in the ABU group were higher than those in the diabetes
group and the control group (P<0.05). Multivariate logistic regression analysis showed that the positive results of
U-HBP, NGAL, and U-NIT were all related to ABU (P<0.05). U-HBP, NGAL, U-NIT positive diagnosis of ABU
AUC were 0.837, 0.815, 0.877, and the combined diagnosis AUC reached 0.953. The U-HBP and NGAL level
were higher in the invalid patients, then in the valid patients, the last were in the markedly effective patients; the
positive rate of U-NIT in markedly effective patients is lower than that of effective and ineffective patients (P<0.05),
there was no statistically significant difference in the positive rate of U-NIT between effective and ineffective
patients (P>0.05); Spearman’s correlation analysis showed that U-HBP and NGAL were negatively correlated with
the curative effect (P<0.05), and U-NIT was not correlated with the curative effect (P>0.05). Conclusion: U-HBP,
NGAL, U-NIT can effectively diagnose diabetes with ABU, and have a certain predictive value for the therapeutic
effect, and have guiding value for clinical diagnosis and treatment.

urinary heparin-binding protein; neutrophil gelatinase-associated lipocalin; urinary nitrite; diabetes; asymptomatic
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Wit 25508, WO FH Sk A b JE 4380 (RYIEBOE il 25
AIRAF, E25MEFH20100147)3497, 0.1 g/, 1
MR, 3¥k/d, FRERiRIT208. RIS NG PRI AL,
JERCPRAED s v B R AN T B SR B O Ak, AN
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1.3 GgritF4bE

K HISPSS 22.0 G0 V2= B A4 o A Bl o kB
BEUABI R, T BB R iUBartlett J7 22 57 PR KT 55
5Kolmogorov—Smirnovﬁﬁ'@ﬁg{ﬁ, o) RINI=R- Sy
70k ELIE QUM TE 54070 . DL b 25 ()
ik s N HSpearman’sif A7 AH AT 224 &2 ik
F TAERRAE (receiver operating characteristic, ROC)
Mgk, I A2k~ 1 FL (area under the curve,
AUC). BEfFXE ., BURE | 55 Kcut-offfH,
A TN S Jitilogistic G MIH LA, 3R [8] 75 00 4%
Flogit(p), R HAEN MG LG AS &, 4R FH XU

R1FARLER. JIERELER

Table 1 Comparison of baseline data and indicators of each group

K, P<0.0SM2EFA G EE L.
2 KR

2.1 BHABELEN ., SERLER

B . YRR BMI, HERIEH SRS 18
P LA L R B LRE L O SRS L IR A
ZRIG i E L (P>0.05) ;2 1] il A 45 i 17 1 e
B, 2564515 X, HABU4{U-HBP, NGAL
JU-NITFH P35 TR 4 . % 40 (P<0.05) 5
WEPRR2H . X PRZHU-HBP . NGAL M U-NIT %
e, 2R IGTF 5 L (P>0.05, £1).

2.2 ZEAESWH

DUEGEAABUNH AR (0=TC, 1=FH), N
AU-HBP. NGAL X U-NIT{E N {725 &, U-HBP.
NGALML T ¥ M R 1 (W F ¥ E 55 H
13.94 ng/mL. 5.51 ng/mL), U-NITP:E{E K
0, PHMEWAE J1, N HZ K Flogistic Ml Ty 241
Mr, &% E/R, U-HBP., NGAL. U-NITMH M5
ABUH X (P<0.05, #2),

R} ABUZH (n=98) WE PRI 4H (n=98) Xof B ZH (n=90) F/y P
i/ % 42.25+11.36 39.89 + 12.17 40.85 + 11.06 1.034 0.357
P51/ (4511 (9)]

H 40 (40.82) 47 (47.96) 46 (51.11)

% 58 (59.18) 51(52.04) 44 (48.89) 2126 0346
BMI/ (kg-m ) 23.91 + 1.88 24.05 + 1.97 23.89 +2.05 0.189 0.828
MUBEFEERIE B/ [61(%)] 4.061 0.044

B7AY 1) 48 (48.98) 62 (63.27) —

RIBAR 50 (51.02) 36 (36.73) —

BRI #2895 72 / [ (% )] 0.598 0.440

H 14 (14.29) 18 (18.37) —

G 84 (85.71) 80 (81.63) —

A 11 8 / (451 (9% ) ] 0.630 0.428
el 13 (13.27) 17 (17.35) —

G 85 (86.73) 81 (82.65) —

e B ILAE /[ 51] (%)) 4.531 0.104

el 23 (23.47) 15 (15.31) 11 (12.22)

Jc 75 (76.53) 83 (84.69) 79 (87.78)
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TRk ABU# (n=98) W PRI 2H (n=98) X HR2H (n=90) F/ P
CWERR / [51](%)] 3.509 0.173
H 3(3.06) 4 (4.08) 0 (0.00)
Jo 95 (96.94) 94 (95.92) 90 (100.00)
fe L/ [ 51 (%) ] 5.218 0.074
f 5(5.10) 2 (2.04) 0 (0.00)
g 93 (94.90) 96 (97.96) 90 (100.00)
U-HBP/(ng-mL™") 18.62 + 5.57 9.26 + 3.07* 8.65 +2.34* 193.081 <0.001
NGAL/(ng-mL™") 6.57 +2.11 4.45 + 1.86* 4.14 £ 1.67* 46.810 <0.001
U-NITFH M/ [#1(%)] 75 (76.53) 2 (2.04)* 0(0.00)* 186.576 <0.001
‘7 FORTILIGR . SABUAL LR, *P<0.05.
“—" means that there is no such information. Compared with the ABU group, *P<0.0S.
2 ABURY % [E Zlogistic[E [T HF TE 517
Table 2 Multivariate logistic regression equation analysis of ABU
AN ES B SE Wald x* P OR 95%CI
U-HBP 0.719 0.244 8.682 <0.001 2.052 1.332~3.162
NGAL 0.250 0.065 14.771 <0.001 1.284 1.032~1.597
U-NITE 1.449 0.251 33.312 <0.001 4257 3.115~5.819

2.3 ZFERISHMNE

VAABUZL A BHMEFEAS , LLBE IR o 41 Fi X il
HRBATEREA, 2H &R ZBABURROCHH
¢k, 5 W R U-HBP., NGAL. U-NITH:2Wr
ABUMJAUCHKIX 40.837, 0.815, 0.877(P<0.05);
N SPSSHEAF I EE A b JHROCHL IS B, 4
BB ZWABUIMROCHI AL, 25 R .
U-HBP+NGAL+U-NITPHPEZWABURIAUCH
0.953(P<0.05, K1, #3).

24 AEFHEEESHERLEER

ABUM N LA, A EHU-HBP LNGAL
KV fem, HWR A EE, B3R HFE MK
(P<0.05); WACEFUNITHMERMM TAR . Tk
B (P<0.05), AR, LB ZEUNITHMESR LA
A7 208 F IR M A A, 2R TILgit#E X
(P>0.05, $4),

2.5 &gt ET AKX E
I Spearman i AT AH OCHE S04, 4R BR

U-HBP(r=-0.818, P<0.001). NGAL(r=-0.702,
P<0.001) 57 AL ARG U-NIT 59780 TCH Pk
(r=-0.105, P=0.684; [¥[2).
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Figure 1 Diagnostic value of urine U-HBP, NGAL and U-NIT
for diabetes with ABU
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Table 3 ROC analysis results
FEhr AUC 95%ClI P Cut-offfif THURE /9% Pt/ %
U-HBP 0.837 0.789~0.878 <0.001 >14.74 ng/mL 68.37 86.17
NGAL 0.815 0.765~0.858 <0.001 >5.44 ng/mL 78.57 75.00
U-NIT 0.877 0.834~0.913 <0.001 1 76.53 98.94
BeE 0.953 0.922~0.975 <0.001 82.65 97.34
U-NIT cut-offfF 1€/ B4
U-NIT cut-off value 1 means positive.
R4 PEITHBESIERILR
Table 4 Comparison of various indexes of patients with different curative effects
ZH 5 n U-HBP/(ng-mL ") NGAL/(ng-mL™") U-NITBHH:2% /% JRZME% R/ (CFU.mL™)
% e 46 12.18 £3.95 S.11%1.52 60.87 108.64 + 16.97
AL 36 18.59 + 5.76* 6.95 + 1.74* 86.11* 109.45 + 13.61
P} 16 37.20 £ 8.19* 9.91 227 100.00* 106.52 +19.33
F/)(2 123.014 46.593 13.028 0.181
p <0.001 <0.001 0.002 0.83S
SEMH LB, P00 ALK L, P<00s.
Compared with markedly effective patients, *P<0.05; compared with effective patients, "P<0.05.
A 60 B 15
i

o 40 2 ~ 10k 'y

E E

£ 2 £ A

I 3

=) <

T 20 Sk

3 4 z

A
0 1 1 1 0 1 1 1
0 1 2 3 0 1 2 3
g TR
B2 Bistr STl Xt

Figure 2 Correlation between various indicators and curative effect
(A)U-HBP YRR R ;5 (B)NGALGIFRHOCR . 1=T08K, 2=H%L, 3=14k.
(A) Relationship between U-HBP and efficacy; (B) Relationship between NGAL and efficacy. 1 = ineffectively, 2 = effectively, 3 = markedly effectively.

3 iHip
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1 W5 IR ST ABU SR SE IR PR B R f G
Eai0] £, Hib, KR 2WisRw R E 2R A EABUIT
UTI S BRI AR H

KA TR T gy, 2 h" . BRI

U-NIT/2 % HUTU# B2 Wk i d5 45, [HH
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HJLU-HBP =32 ng/mLi, HZWIUTIA R %
J993.3%, HEFE H90.3%, X gE L U oY 3K
B, ZJRE R IEVIBR R (transurethral resection
of prostate, TURP)EUTI}%%U—HBIUJ(SPH)%E}I‘
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W & B2 A v G A R 6 4 6 A 43 Ak B B
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UTIMRRIEPEFE bR, P B2 W L3 U TR {52
Kk HE . AWFSE LK ABUZLU-HBP. NGAL,
U-NIT FHM 3805 TR 4L . % g4, HU-HBP,
NGAL., U-NITHM ) 5ABUM K, #£/RU-HBP,
NGAL, U-NITXfABUZWI H A EEME ., HT
logistic il 9 RO C Hh £k v] I F 156 & F5 b 19000 2%
RedrE, AR A H R HU-HBP, NGAL,
U-NITB G2 Wik IR & JFABU, ROCHITZ R
U-HBP>14.74 ng/mL. NGAL>5.44 ng/mL, U-NIT
FHEERS, ¥ M ESAAEABU, A 12HAUCIA
0.953, & THAIZE, BA RIFSHEREE. InIK
A A A I U-HBP . NGAL M U-NIT, JyBH IR %
HIFABUZWHRMIL T &1 . RN SEHFE . 7
S, BEIRIRA . X MEZHU-HBP ., NGAL M U-NIT
PHMER A, ZR 5% E X, #£/RU-HBP,
NGAL M U-NITBHMEXFABUS B H AT — 5 e Sk
WEPRI% G IFABUR AR &G 2 B KRR,
11 [ 22 UK 36 T {68 40 81 Tf 24 1k 3, e 2 1 Bk O
HZLZ B\ EE R, A RIA TR WX
B3] 0 5 R G S T ABUIE T SR X A St &
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