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Serum levels of IGFBP-7 and NGAL of patients with endometriosis and
their predictive values for postoperative recurrence of the disease
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[Abstract ] Objective To detect serum levels of insulin-like growth factor binding protein 7 (IGFBP-7) and neutrophil gelatinase
associated lipocalin (NGAL) of patients with endometriosis (EMs) and to analyze their predictive values for postoperative
recurrence of the disease. Methods A total of 106 EMs patients who admitted to Tangshan Municipal Maternal and Child Health
Hospital from January 2019 to January 2020 were selected as EMs group. According to staging criteria for EMs of American
Fertility Society (AFS),35 patients were diagnosed as stage I of EMs, 32 patients were diagnosed as stage [ of EMs,21 patients
were diagnosed as stage [[[ of EMs and 18 patients were diagnosed as stage IV of EMs. A total of 106 healthy female volunteers who
received physical health examination in our hospital in the same period were selected as control group. All EMs patients were
followed up for three years after operation.60 patients recurred after operation (recurrence group,including 28 cases of stage [l of
EMs, 17 cases of stage [[I of EMs and 15 cases of stage [V of EMs) and 46 patients didn’t recur. Enzyme-linked immunosorbent
assay (ELISA) was used to detect expression levels of serum IGFBP-7 and NGAL.Receiver operating characteristic (ROC) curve
was used to analyze predictive values of serum IGFBP-7 and NGAL for postoperative recurrence in EMs patients. Results Compared
with the control group,the expression levels of IGFBP-7 and NGAL in serum of EMs patients were higher,and the differences were
statistically significant (1 =24.077 and 24.362 respectively.both P<C0.05).The expression levels of IGFBP-7 and NGAL in EMs

patients in stage | group,stage [l group.stage [l group and stage IV group increased gradually,and the differences were statistically
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significant (F=35.170 and 30.837 respectively, both P <{0.05). Compared with the non-recurrence group, after operation, the
expression levels of IGFBP-7 and NGAL in the recurrence group were higher,and the differences were statistically significant (r =
14.206 and 8.876 respectively.both P<C0.05).The expression levels of IGFBP-7 and NGAL of the patients with stages Il , [[l and IV
of EMs after operation were compared between the recurrence group and the non-recurrence group respectively, and the results
showed that the expression levels of IGFBP-7 and NGAL in the recurrence group were higher than those in the non-recurrence
group.and there were statistically significant differences (z = 2.087 to 5.658.all P<C0.05).ROC curve showed that the area under
the curve (AUC) of combination of IGFBP-7 and NGAL for predicting recurrence of EMs after operation was 0.927, which was
higher than those predicted by single IGFBP-7 and single NGAL alone (Z = 20.819 and 4.328 respectively, both P <{0.05).
Conclusion The expression levels of IGFBP-7 and NGAL in serum of EMs patients increase significantly,and the combined detection
of serum IGFBP-7 and NGAL levels had certain predictive value for postoperative recurrence of EMs in EMs patients.
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2.1 — MR FMELR

EMs @44 25 ~38 2, P 4E I hy (32.50 £
4.05) % , B K Jfi 7 46 %0 (body mass index. BMD) iy
(22.65+2.46)kg/m” & LB 42 B ™ s B #H
28 i, XFHRALAE A 25~38 %, S HJ4E IR N (32.70 +
4.10) % ,BMI H(22.58+2.41)kg/m* i & s 25 ),
T 25 i, T 2 — BB LB (AR IR L BMIL I
SO ZEFOREA B AP =>0.05), WK 1.

1 MA—RBRIMER(x s
Table 1 Comparison of general information of the women between the EMs group and the control group (x +s,n)
20 51 1% AR () BMI(kg/m?) WAL O/ F) W O /)
EMs 41 106 32.50+4.05 22.65+2.46 42/64 28/78
Xf B 21 106 32.70+4.10 22.58+2.41 25/81 25/81
t/X? 0.357 0.209 6.307 0.226
P 0.721 0.834 0.012 0.634

2.2 & IGFBP-7 NGAL 7k *F Lk %
55X B ALH e, EMs 4 8 3% 17 h IGFBP-7,
NGAL FRIkAKF T+, 28 57 A ge it 2% 5 L {853 5
J 24.077.24.362,P<0.05), W% 2,
%2 FAME IGFBP-7 . NGAL K F L% (x +5.ng/mL)
Table 2 Comparison of serum IGFBP-7 and NGAL

levels of the women between the EMs group and

the control group (x +s,ng/mL)

410 151144 IGFBP-7 NGAL
EMs 241 106 38.58+5.11 14.62+2.60
it B 4 106 25.144-2.63 8.140.86
t 24.077 24.362
P <<0.001 <<0.001

2.3 &A@ EMs 4 8] T IGFBP-7.NGAL 7k
&

A5 EMs B # IGFBP-7 NGAL ) # ik k¥
e TG T AL AL L IV B 253 5052 i T v 2
AR S (F {50 % 2 35.170,30.837, P <<
0.05), L% 3,

2.4 RETWE EMs #2# IGFBP-7.NGAL 7k F
bk %

H5RE KA, 2 KA EHE IGFBP-7.NGAL
RIEKFPFE, ZFHE 8 X e Hay 5N
14.206.8.876,P<C0.05), WL 4, 1. M. 1V
BEMT MR SR E R SRR EAMIL, 'K
H##H IGFBP-7 NGAL REKFEHHE . EZFAHE
HE L EA T 2.087~5.658 Z[a], P<C0.05).,
WFES5~FT7,

£ 3 AR EMs 98 T IGFBP-7.NGAL
K L3R (x +5.ng/mL)
Table 3 Comparison of IGFBP-7 and NGAL levels

among patients with different EMs stages (x +s.ng/mL)

21 5 Bi%L IGFBP-7 NGAL
1 4 35 32.50+5.01 12.0242.62
Il #140 32 38.14+5.12% 14.02+£2.51°
1 #A 4 21 42.63+5.14% 16.25+2.63%
IV #4 18 46,44+ 5.26%¢ 18.86E2.71%¢
F 35.170 30.837
P <20.001 <0.001
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£ 4 AREF EMs 2% IGFBP-7.NGAL
KEEEE (x +5,ng/mL)
Table 4 Comparison of IGFBP-7 and NGAL levels of
EMs patients after operation between the recurrence

group and the non-recurrence group (x £ s,ng/ml)

4151 il %k IGFBP-7 NGAL
RE KA 46 29.99+2.98 11.82+1.32
HRMH 60 45.16+6.75 16.76+3.59
t 14.206 8.876
P <0.001 <0.001
#5 AREFEMsI#E3E IGFBP-7.NGAL
KL% (x = 5,ng/mL)

Table 5 Comparison of IGFBP-7 and NGAL levels of
patients with stage [l of relapsed EMs after
operation between the recurrence group and

the non-recurrence group (x £ s,ng/mlL)
il RS IGFBP-7 NGAL
RE LM 4 30.41£3.10 11.50+1.24
BRHA 28 39.2445.41 14.384+2.69
t 3.162 2.087
P 0.004 0.046
®6 AREEMsII#EZE IGFBP-7.NGAL
IKELL B (x £ 5.ng/mL)

Table 6 Comparison of IGFBP-7 and NGAL levels of
patients with stage [[[ of relapsed EMs after
operation between the recurrence group and

the non-recurrence group (x = s.ng/mL)
ikl 1%k IGFBP-7 NGAL
RE KA 4 30.84=+3.10 11.98+1.28
2R 17 45.41£5.62 17.25+2.95
t 4.945 3.443
P <20.001 0.003

®7 ARG EMsVH# &% IGFBP-7.NGAL
KL% (x +5,ng/mL)
Table 7 Comparison of IGFBP-7 and NGAL levels of patients
with stage IV of relapsed EMs between the recurrence

group and the non-recurrence group (x £ s,ng/mlL)

41 15114 IGFBP-7 NGAL
KERA 3 30.203.02 12.5841.30
gRHA 15 49.6945.71 20.1242.99
! 5.658 4.206
P <<0.001 0.001
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EAREE EZK ROC i F i L (area under the
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66.70% RT3 R 78.30%.81.00% . PIEBA
B AR 5 &2 % 1) AUC K 0.927 (95% CI:0.881 ~
0.973) , He R AR FIR 53 BE 4311 R 93.30%6.67.50 %%
CHEBAWN ARG E ZM AUC & T IGFBP-7,
NGAL Hp FE (Z {65358 20.819.4.328, P <<
0.05), LKl 1,
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Fig.1
serum IGFBP-7 and NGAL levels for

postoperative recurrence of EMs patients
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I AR TN EMs A J5 5 & 0 I 5 48 b5 B A ##
I R E
3.2 IGFBP7 5§ EMs R £ R i# BHHE X &
IGFBP7 2 J& T IGFBP @B %K W i & 1 i,
AR R IGFBPs 1F ] i & A K H + (IGF)
107 32 B PR AR 2 A G 5 101 0 98 4y X 32 4K

49 BN AT 52 0 N 240 A L A AR i
R IGFBP7 S 6 5 iR & A= 1 i e i0F Joé f) G 5

Z: 5% 8Ok B Z i IF 5T I B IGFBPT 7E A [R] 25 A
AR R b RO B AN TR, K TE LR b R
U AR, 5t B L, EMs 41 BCE LT
H IGFBP-7 3Rk /K-F-Thm (P <<0.05) , H EMs 3%
IGFBP-7 (B KFAE T IS IV 30 4132 1 7 &
(P<C0.05) .5 Kutsukake M % F 2008 4F 1 5% 45 1R
—5, UiBH IGFBP-7 fl EMs i) % 4= % 2% 1), H b
HoKFJh&E, EMs 8™ #, HHi, IR i B =
IGFBP-7 5 EMs X R WHF5E . HIH EMs Ji b B A
— 7 B R I AT IGFBP-7 A BEZ T R ML
fﬂ? EMs 1 % A= N ik J& . A/ T T IR 8 R AE AR K
F-1.1%F 2 ¥ b A K F Bl (transforming growth
factor B1, TGF-B1)/Smad i H i 1% %5 5 i 41 ffg 354
BE R ZE RN E N AERE T2 51088, 3
e 948 1M A8 A B2 A 5 8 0 ) A% % S I F (nuclear
B 8% 2% fif Jry #8 R I
FN » Fo 5 2R3k AR HE AR E IR AR
3.3 NGAL 5 EMs R £ R i# BIHEX 4
NGAL JE—F 278 25 kDa B 1 el 2
M AL 0 TP R A A Y G UK Hh Ay B R
W R NGAL ] iy A S5 5) Jok 55t B v i 5 105 40 i
SR LA AR R P B A0 B SR AR kA NGAL AT i
HEAR 2 M R Y 7 A, S 5 LK R RE S

transcription factor-kB, NF-«B) i

P2 NGAL FEA R NZE i Ji vy &2 g 3k,
bR HL Y ARBESE 5 X B A [ EMs

B H M T NGAL £k K FF+E (P<<0.05), A
EMs 3 NGAL fRZKEE T VIV IVHAEZE
Wi Tt (P <<0.05) . Ui W] NGAL 5 EMs fy % 4 it
JRXFRH ), HHOKFF+ & EMs 43 . H A,
I K F NGAL 5 EMs 5 & [ 0F 58 M4 50, 43
Bt NGAL #] §g & F @ AL 51 & EMs I 4 gh H
J& NGAL 1l BE L #0TG F-«B 38 [ B 4 0 H -, £
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9 EMS ik kbR K B % SR,

3.4 IGFBP-7.NGAL 5 EMs RIEE %X 1
Xk

A, S RE EAME, E K HEE 1G-
FBP-7 .NGAL Rk K FFm: 51NV KRR &
ZHAHEE A R 20 152 % 4 B3 IGFBP-7 .NGAL ik
K2 Th . 2 W IGFBP-7 .NGAL 5 EMs W& &
HYIMHE ., EMs MR mHLHI A5 27 2 2% T RIGIT R
AE VIR AT UL kb L AH IR B X EMs 9% R AR AP 3R
7 FBL L ELME LI NIRRT B . e AR5 4TS

BIAEAEff IGFBP-7 NGAL 5% £k 1 H 2 L UVis
YR FR BB AT 51 & IGFBP-7 . NGAL /K 5% FFh, ik
M58 EMs RJjg & & . WA, A5, IGFBP-7,
NGAL A T AR J5 & &1 AUC & T 9 # 5l i
L8 IGFBP-7 NGAL Bt & % EMs RJ5 & & 1Y
T A% G 2 = T B — 4 bR 0 TN AL RE L R Sk o
B HN EMs AR J5 & &, A R B IGFBP-7 . NGAL B
A W T

Zi LTk, EMs B & I h IGFBP-7. NGAL
KV E TS, ZH A T EMs SR E ARG E K&
SR R o Tk VS A I 2 ) 2 AR B R R T
EMs & A5 & K 38 A R I R EE . 1B EMs
1 2 9 LT L A8 5 2% B o8 i B /b, B IR L e
WPk 5 B T R IR AR .
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