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Correlation analysis of serum HE4, p2-MG, and sSICAM -1 levels with the

severity and prognosis of elderly patients with benign prostatic hyperplasia

NING Jianfeng, WANG Wengqgiang, QIE Guohua, FENG Yanxia, ZHANG Hongyan
Department of Laboratory Medicine, Zhangjiakou First Hospital, Zhangjiakou 075000, Hebei, China

Abstract

Objective: To investigate the correlation between serum human epididymal protein 4 (HE4),
B2-microglobulin (32-MG), and soluble intercellular adhesion molecule-1 (SICAM-1) and the severity
and prognosis of elderly patients with benign prostatic hyperplasia (BPH). Methods: A total of 98 el-
derly BPH patients who underwent surgery at Zhangjiakou First Hospital from January 2022 to Octo-
ber 2023 were enrolled, along with 106 age -matched healthy male controls. Serum HE4 and sI-
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CAM-1 levels were measured by ELISA, and f2-MG levels were determined using an automatic bio-
chemical analyzer. Disease severity was classified as mild (z=7), moderate (n=51), or severe
(n=40). Based on prognosis, patients were grouped into good (n=68) and poor (n=30) prognosis
groups. Pearson correlation analysis was used to assess the relationship between serum HE4, p2-
MG, and sICAM-1 levels and BPH severity. ROC curves were constructed to evaluate the predictive
value of these biomarkers for poor prognosis. Multivariate logistic regression was performed to identi-
{y independent risk factors for poor prognosis in elderly BPH patients. Results: Compared with those
in the control group, the serum levels of HE4, B2-MG, and sICAM-1 in the BPH group were higher
(P<C0.05). Compared with those in the mild group, the serum expressions of HE4, 82-MG, and sI-
CAM-1 in the moderate and severe groups were higher (P<C0. 05). Compared with those in the mod-
erate group, the serum expressions of HE4, 2-MG, and sICAM-1 in the severe group were higher
(P<C0.05). The serum levels of HE4, B2-MG and sICAM-1 were positively correlated with the se-
verity of the disease (P<C0. 05). There were no great differences in operation time, preoperative cathe-
ter and postoperative catheter retention time, smoking history, age, 6-month postoperative IPSS
score, BMI, drinking history, and prostate volume between the poor prognosis group and the good
prognosis group (P>>0. 05). Compared with those in the good prognosis group, the serum expressions
of HE4, B2-MG, and sICAM-1 in the poor prognosis group were higher (P<<0.05). HE4, 82-MG,
and sSICAM-1 were risk factors for poor prognosis in elderly patients with BPH (P<C0. 05). The AUC
of serum HE4, B2-MG, sICAM-1, and their combination in predicting poor prognosis was 0. 832,
0.869, 0.820, and 0. 939, respectively, and the AUC of the three indices combined was better than
the AUC predicted separately (Z=2.919, 2.922, and 2.575; P=0.004, 0.003, and 0.010).
Conclusion: Serum levels of HE4, 2-MG and sICAM-1 are elevated in elderly patients with BPH.
The three indices are positively correlated with the severity of the disease and have certain predictive
value for prognosis.
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M 55 — B5 B 2022 4F 1 H —20234F 10 A 41 F AR
BIT I BPH B # 4E IR (73.7246.15) % . 99 Atr
W (DA G CR TS R 1 A 5 vh Ve B 25 & 2 2% Rt
LIF e (2022 1) ) ' BPH Iifi 12 Wi bk 1 ; (2) 552
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I8 VR 185 Bk = By R IR B E AR (lower urinary tract
symptoms, LUTS) . &[] 1] 106 1] 55 7 {4 45 fi
J3E 22 8 R Sy x BRAL AFE R (73.4946.33) % . I
WFIE B AR B A8 B 2 51 23 W A i 3

1.2 A&

1.2.1 i HE4.82-MG  sICAM-1 R -F#m
TABER B il AR AR 2 H AR A IR R bk
M, 43 B, — 4 b =, — 13 Fl SICAM-1 ELISA
A& (kR 3C A4 ¥, CB10582-Hu,
CB10952-Hu) M & sSICAM-1 i £k KF . 75—
4 B Ak 22 kOB (R N KO B 4= 9, HY BI-
OME AE240B) i€ 175 HE4 /K- 55 =4y R 4
A 2l A= b o A A (32 1 DL e 2 22 R R, AU-5800)
FE ML B2-MG /K-,

1.2.2 JmhE##4 TABREHITEBIESMBE
KA, ) LUTS BB, DL AE Ry 0 1 R 5 4 2
H 4R [ B AT 51 i E R 9F 43 % (International Prostate
Symptom Scale, TPSS)"" H 52 b iff : 42 FE B} IPSS ¥
53 0~T7 43, BB IPSS ¥ 43 28 8~19 43, &l 1P-
SS ¥4 20~3553 o

1.2.3 —& Ak g WERENTARME R
HF 8 OR 5 PRAS BRI ) WA s AR RS 6
H IPSS ¥¥43 .BMI AR 5 DL K i 41 A 1A R 45— i
1.2.4 WEHLMEF SERERBE 6 H KM
Je 15 0 ABCRE 7, 30 HE R TR XE | PR T A B L PR % R g
G A UG A R, HAL A FUE B4

1.3 it RA SPSS 25. 0 8 {44 i sy
BB, R R A A IE S U ok s R, P4

LEBEAT A ST AR (R 30, — 4 AT F A 36, 2 ) R
P L BCR ) SNK-g A6 56 5 T B9 R DL (D0) ] 3%
7N, A EL AT o R 36 e W2 IE K 56 5 Pearson 15 43
BrIfiL 3 HE4 ., B2-MG . SICAM-1 % 35 /K 3 5 % 4
BPH 5725 55 1% T2 B2 00 AH O 5 1252 5 S AR 4 (re-
ceiver operating characteristic, ROC) i £& 43 #r IfiL 75
M7 HE4 ,R2-MG sICAM-1 i il % 4F BPH & &
A TG AN R B E ; 2 1R Logistic 181 5 43 #7 #4835
M AEBPHEE K AEWMEARMHNER., P<
0.05 KR ERAGIE X,

2 HR

2.1 Xt BB 42 % BPH 4 I i% HE4. p2-MG.
SICAM-1RiA K F b8  BPH 4 % % B8 41 1
HE4 .B2-MG sICAM-1 /K # F+f5 (P<<0. 05) . Il
#1.
#1 fHER4AFBPH4A M % HE4,.$2-MG.sICAM-1
FRiIAKF B (2 +y)
o 41

BPH 4

it { t P
(n=106) (n=98)
HE4/pmol'Ifl 28.0244.17 62.96+12.26 38.791 <C0.001
BZ’MG/mgﬂ,fl 1.38+0.18 3.964+0.72 44.725 <C0.001
sICAM'l/ng°mIf' 12.22+1.81 38.96+7.91 45.078 <<0.001

22 AEAFERESRSE M F HE4, p2-MG.
SICAM-1RIEKFELE SEEHLK, TR,
B 40 1% HE4 , B2-MG sICAM-1 & 35 7K F- 2 T
5 (P<<0.05) ; 5 v B 41 e 4, 5 B 41 1 7 HE4 .
B2-MG sSICAM-1 KK F- Tt (P<<0. 05) -

x2 AEKEEESRENLEHE4. p2-MG . sICAM-1FRixKFE L (2+s)

i H REH(=T) L (n=51) AU (n=40) F P
HE4/pmolsL ! 37.23+£5.02 59.85+7.24" 71.4149.88"7 57.304 <20.001
B2-MG/mgel. ! 2.97+0.34 3.60+0.49 4.46+0.677 36.459 <20.001

SICAM-1/ngemL ™! 23.23+3.02 36.85+5.24" 44.41+6.187 51.246 <20.001

HREA I, P<0.05; 59 EA L E,7P<<0.05,
2.3 IMiEHE4.2-MG . sICAM-1RiAKFEEEE
RIERENEXNE MG HE4 32-MG sSICAM-1%
ik K5 B E R R Y 2 GE AH ¢ (P<20. 05,
#3).
2.4 AEWEEE—HFHKMDEHES, p2-MG.
%3 HE4.p2-MG.sICAM-1 5% ERXESHT

it H HE4 B2-MG sICAM-1
0.415 0.398 0.511

oo 1 AR 2
<20.001 <<0.001 <£0.001

SICAM-1REKFELE WHEARMS WG RLF
HFAREE RS ARG TR ] s AR
% AR5 6 A IPSS PE4r BMI AR 9 LK A 51 iR AR
B, 25 KR8 X (P>0.05) ;Wi A R4
WG K4 i HE4 , 32-MG . sICAM-1 35 7K
S T (P<<0.05) . W34,

2.5 BEWMBARMRKEERSH LIS BPH
BERBEEWBREARE=1;K=0) KM,
PLHE4(SZMAE ) B2-MG (SZME ) sICAM-1( S
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x4 AEWREEE—MER K MLEHE4.$2-MG.
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&5 %MFEZE Logistic[@ 3047

FWKNE B SE  Waldy OR 95%CI P

TG RAFH TG A R H

HE4 0.622 0.145 18.412 1.863 1.402~2.475 <20.001

i H 'y P
(n=68) (n=30) B2-MG  0.768 0.246 9.753 2.156 1.331~3.492  0.002
AW/ Y 73.0946.03 75.1546.26 1.541  0.127 SICAM-1  1.165 0.336 12.016 3.205 1.659~6.192 <C0.001
MR L2 0.074  0.785 - .
i Jamsn 11036.67) 2.6 Ini5 HE4,p2-MG.sSICAM-1Fill & & % &£
& 45(66.18)  19(63.33) MEARKME LM HE4.32-MG . sICAM-1
TR sk 0.852  0.356 AR g A8 i, DU R R A A TG A ROVIRE
7 25(36.76)  14(46.67) Af 222 ROC M1 £k, 25 31 WoR , i HE4 . R2-MG .
& 43(63.24)  16(53.33) SICAM-1 K B A T (8 5 & AR wlE AR IR T
BMI/kgem * 23.1442.05 23.45+2.13 0.682 0.497 TRLAUC) 512 0.832.0. 869 .0. 820 .0. 939, =
NG 2.705  0.100 , . . ; .
N HHA WA AUCHE T4 A il iy AUC(Z
o 43(63.24)  24(80.00)
= 25(36.76)  6(20.00) =2.919.2.922,2.575, P=0.004.,0.003,0.010)
F A ] 1424 0.233 1AL 6.,
<290 min 47(69.12)  17(56.67) ROC 2
=90 min 21(30.88)  13(43.33) .
AR5 5 R 2.259  0.133 It 2kt
0.8 HE4
<7d 47(69.12)  16(53.33) __B2-MG
=74 21(30.88)  14(46.67) §§§M1
51 B AR AR/ em” 46.51£8.12 49.174+8.34 1482 0.142 e 04 SHtk
ARJG 6 IPSSTF4r/4r  16.7243.55 17.63+£3.20 1.204  0.231 § oall
HE4/pmoleL ! 59.7747.10 70.1949.18 6.105 <<0.001 ’
B2-MG/mgel.”! 3.6740.50 4.44+0.61 6.559 <<0.001
sSICAM-1/ngemL ™' 36.63%5.10 44.25+6.24 6.356 <<0.001 sl
) A 2 & 17 2 & Logistic 7114 40 #r , & 3 0 02 04 06 08 10
HE4,B2-MG ,sICAM-1 & #4F BPH £ & & 4 W 15 e
REMER R ZE(P<<0.05). WES5, E1 %5 HE4,p2-MG . sICAM-1F & &
EEWMEFRRKMROC H £
%6 M5 HE4.p2-MG. sICAM-13 EE X ETE A R KN M E
eI AUC 95%CI UK RE/ % TSR/ % HHTE
HE4 0.832 0.743~0.900 76.67 82.35 64.73 pmoleL. !
B2-MG 0.869 0.786~0.929 80.00 80.88 4.05 mgel, !
SICAM-1 0.820 0.730~0.890 76.67 80.88 40.89 ngemL !
5 0.939 0.872~0.977 90.00 79.71 -
3 itig 5 55 4 Jf A A A R AR R . HE4 B9 A4 15 2

BPH J& —Ff iff 2 9248 (1 5 g , A BEF R 254
BT B B AT RS T LUTS M E AR, (H B 25
A G, O R A ROk B £ T A AR
i 15 FE I ) AR BRI, B BRI K
R,

HE4 J& — il 20 75 B2 1 85 1, J5 90 6 3 v B 52 I
Rz b R B, h e (o fk 20q12-131 B9 WEDC2 LA
It AL — A WAP B DA i A% 8k, P

B ANTE A8 (A7 45 Al i iE b B2 B 63k,
WURI RGBT B B R 4%, e HE4 75 52 6 3 2
O HEAE T R IR TE RS R B B MR B
. HE4 B: 4 i 51 IR 45 5 B IR (prostate-specific
antigen, PSA) I 2 PSA | H 74612 # 7. 1 Logistic
(el A A AR T SR ) B e R R R B M F80I A (nega-
tive predictive value, NPV) 1) 1 51| B 4 , 75 Bl I IR
[ T i 2 AN a0 S ) IS 1) U 2H 4K A, R IR AE IR 12
Wit HE4 76 BPH HY I R 32 A 4 Je o A
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W98 & B, & 4F BPH 835 L1 HE4 £ 3k 55 T,
AR b 5 0 19 1 R B A OG L 2 SR I HEA4 W] fig
R 1 HEJE AR A PR 5 Ak, BB N R B9 BPH &
HR WG B A& HE4 K7, 40 BPH 5 %3k
A B o AL R AR IR R

B2-MG J2 H bk EL 40 i . 22 0% A% 11 40 AT I /I Al
T I — Bl B B 11, 6 5 R A FR AR s e R
1) 2 7 BH JR IR B 9% (diabetes nephropathy, DN) H %
1M B2-MG K76 1E# & IR BRI T i i, 5
S 857 1A 0 B i AR Ak I R R PR 1 AR UL LG
SEAHSE . DN E S 25 W67 5 IR B2-MG 5
HAE PR 7K TR IR 3 15 20 AT A Al S At 5
E AR A A — 5 AR I R VA T A BOR A BT
PR B2-MG K 5 i 51 I il )3 45 L (prostate
Health Index, PHI) 3 43 £ il 7] ] 12 Wi A [7] 5 31
O3 IR 3 B0 PSA K XA 1 51 IR 98 L B2-MG 12 Wi
A BB B B B RRR S B 3 T PHIL H ECG 12
Wi (B i ARAIFSY & B, & 4F BPH AR I T
B2-MG K-F- T &, B 5 17 T2 B 52 T AR G, 40 2
4E BPH & & RAE KT THE , B2-MG 5 2R 35 LU )i
RAE TN, I 7T fg #E— 20 4 i BPH #E & | BEARIA IT7
ARFE R FERETEAR

SICAM-1 A 45 5% 2 o) 784 1416 BR 0T 5 70 9 77
FE 77 3, WG B S L b sSICAM-1 A DAl A% 32
F5 40 M 00 25 B 2 508G T 00 28 B B BN Ry R i
A BE R R G A SR A R O SRk S
A5 I 4 AR BE B Y T R R A BE A BB R
FE S AN R, G SICAM-1 5 B 1 B i AR vA R
ZAE R AR A %, sSTCAM-1 B AR 1 ] B £ 25 il
P05 VAR G R TV PR R AR5 TR R R B
%4 BPH B 4 175 sICAM-1 K - Jt & L sSICAM-1
KV 555 1 B B S OE AR OGBS N BB F AR T
Fil)5 R AF 8 sSICAM-1 K3 &, W] sSICAM-1 /Y
Tk 3R K AT e 4 G g T ) i s AL A R
TG IE . 2 B &R 5045 38R, HE4,
B2-MG SICAM-1 & &4 BPH & & A WG A R
fals %, = H BB RAAFEE . ROCHHr
R, MLTE HE4 . 2-MG . sICAM-1 K B4 Fm 2 4
BPH 83 kA Hla AN B 09 A (6 58 &, b 4 1ol
IR S =RV A 1 e Al U KA W SR e o (IR
HE4 . B2-MG \sICAM-1 /K ¥ 28 4k , 45 & > 45 21
FRAE, B PEAG TS D AN R R &

Zi b, 4F BPH & # Ifl 1§ HE4. B2-MG
SICAM-1 7K -3 7 i, = 3% 5 9 1 F JBF 52 TE A0 6,

X HUR A — s B BN AR . SR, BPH B E0% B A
Z R, BE BUR I 0L 278, A BIF 58 30 BURE A A L LI
A5 T AT I T B SRR A58 0 52 B L A {EL I T 2
Wt — Rk .
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