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The Effect of the Serum Cholesterol Level on the
Clinicopathologic Characteristics of Prostate Cancer

Wooseuk Sung, Seung Hyun Jeon, Sung-Goo Chang

From the Department of Urology, School of Medicine, Kyung Hee University,
Seoul, Korea

Purpose: We assessed the relationship between the serum cholesterol level
and the clinicopathologic characteristics of prostate cancer patients who
had undergone a radical retropubic prostatectomy.

Materials and Methods: We enrolled 70 prostate cancer patients who had
relevant data available for this study. All of the patients had their serum
cholesterol level checked at least three times for a month preoperatively.
We divided them into three groups according to: 1) a mean preoperative
cholesterol level less than 180mg/dl, 2) between 180mg/dl and 200mg/dl,
and 3) more than 200mg/dl. The serum cholesterol levels and other
clinicopathologic characteristics were then compared and analyzed. The
clinicopathologic findings included the pathologic T stage, Gleason score,
prostate-specific antigen (PSA) and the other pathologic findings that
included perineural invasion, vascular invasion, lymphatic invasion and
capsular invasion. All the data was retrospectively collected from the
patients' medical records.

Results: The mean cholesterol level was 181.1+4.1mg/dl. There was a
statistically significant difference in the incidence of perineural invasion
among these three groups according to the cholesterol level, with linear
correlation (p=0.015). This correlation was more significant among the T2
patients or the patients with a total PSA value of 4ng/dl to 10ng/dL
Furthermore, the preoperative serum cholesterol level was significantly
affected by the pathologic finding of perineural invasion (p=0.024, odd
ratio=3.565).

Conclusions: There was a direct correlation between the increase incidence
of perineural invasion with the increased preoperative serum cholesterol
level for prostate cancer patients who had undergone radical prostatec-
tomy. (Korean J Urol 2008;49:127-133)
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AR o ZE VE5AIE o] &3l HIEEAS A
WA, ZezvE TR Z T2 Al T Aol 9 1
A AZEZE] Ao A A = EAHEA] (ANOVA)= A
ek &, Al FollA e 4173 9] AW o5 A Adaqt A
oo i A AW o B H =z A o °ﬂ oisk A=l
2] Zpo] S B A Oﬂ‘_ chi-square testE AF-2-3c} JA4H
A EAol A& v Fol3t SRHTEA €5 F
Al 2elE H kel A £4E el g EaAE Q%

75 I Hal ohE 2A2E 3FEA (multiva-
riable logistic regression analysis)= o]-&¥.ov, pzke] 0.05
uikel A5 AR SR o3t Zlo g AN AL
e =98 SPSS version 12.0 (SPSS Inc., USA)E At

£t
= i
#AHEe) FFATF L 63,641 (49T BT Fellel
F FAE 181.1mg/d1(116—306)MJ_ A A Eo|3)3)

X9 H-2 12.0+10.8ng/migl o, Fa] AP Eo|gd
H &9 H 142%92m, FT AAH Ag4 FA
37.0:21.7go| it % Fal2dlE HFkol whel T8
ol A 180mg/dl P]HFQ] 2 227 (31.4%), 180mg/dl ©]
200mg/dl w|HFel & 327 (45.7%), 200mg/dl o] el &
1678 (22.9%)°1ct. W2l g3 TH 7|04 T2 #7]& 587
(82.9%)°019 3L, T3¢ T4 W71+ 129 (17.1%)°ol et = A
A EolgYd Fxol| w}a} 4ng/dl m]HFE 8™ (11. 4%)
4ng/dl ]/ 10ng/dl V|72 307 (42.9%), 10ng/dl ©]&< 3
 (45.7%)°] 1, Gleason B+ 74 u|ato] 379 (52.9%),
73 o] o] 331 (47.1%)019 e, F2lE A4 Soldd
B]&-2 15% w]uto] 427 (67.7%), 15% ©l-do] 204 (32.3%)
olgir}l. Hal A A FollA x{z{] 32 = AP AT ek 2o
16" (22.9%), A7F$ AL 159 (21.4%), BEZF A2
6 (8.6%), G 3"3 (4.3%)°l14 LAt} (Table 1). &
% ZElzHlE X o wel E73F 247 Tl H
o], AF MM Eo|gY x|, AF AAE ALA FA,
BT 28 AfA 5ol vl g, 3 Gleason AT+ 4
°]7} 313t (p>0.05). B

ox & rir riB Bl

ruﬁ.r

T, T2 73 T3, T4Ql 2.2 &
g e T W), 78 vl o 7 ol o' FE
3t Gleason A<F, 15% 7%t} 15% o] Ao g FE3t F2
AP B v e e dF Zal2dE X wet &7
g ZH7ke] FollA AR fogt vz o]t $19
t} (p>0.05). 2]t} 4ng/dl V| RF, 4ng/dl o]} 10ng/dl =] WqH
10ng/dl mIRFo. 2 Rk F A Eolgdd X & Fullx~
HlE FXE T3 7 FollA] a2 HlEe] ol & Hole
(p=0.046), AHB/AE EAZoE FoetA &} (p>
0.05). &=, H 1 FHl=dlE FXol wel Vi 7 ol A Al
A9 A o7, A At 2 o B E3k AW o 7
Pz AW o] B NI E BAYS uf, 7+ FollA] AAF
9l Ao wiExol7t SAH R §-o319 L (p=0.015), &
% ZTElzH Sl o ES5 ARl AHFH A
HE & st ko] IEE QY (p=0.004, linear by linear
association). LE{LF AHA s)uk W of 7, A Yl o
2z 2 o] B 2 Ay SY EARACE §3t
ABJA7E Gt (Table 1).

Weld T #7]o whgl 1291 73 T3, T4Q] 722 U-ro]
7t FollA i ZelzEHE X9 e AT
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Table 1. Clinicopathologic characteristics of the patients according to the cholesterol level

Cholesterol level

Overall p-value
180-199 >200
No. of patients (%) 70 22 (31.4) 32 (45.7) 16 (22.9)
Mean age (years) 63.6%5.5 64.1+4.7 63.2+6.4 63.7+4.7 0.337
Mean serum cholesterol level (mg/dl) 181.1+34.1 153.3+£17.7 177.1£16.6 227.2+29.8
Mean total PSA level (ng/ml) 12.0+10.8 10.349.6 14.5+13.2 9.1+4.5 0.180
Mean resected prostate weight (g) 37.0£21.7 37.0+23.4 36.4£21.6 38.3+21.1 0.976
Freeftotal PSA ratio (%) 14.4+11.7 15.949.2 11.1£5.9 18.5+19.9 0.126
Gleason score 6.3+1.6 6.7+t1.4 6.0£1.9 6.311.0 0.337
Pathologic T stage 0.464
T2 (%) 58 (82.9) 20 (90.9) 25 (78.1) 13 (81.3)
T3 and T4 (%) 12 (17.1) 2(9.1) 7(21.9) 3(18.8)
Total PSA (ng/ml) 0.046*
<4 (%) 8(11.4) 6(27.3) 0 (0) 2 (12.5)
4-10 (%) 30 (42.9) 8 (36.4) 15 (46.9) 7 (43.8)
=10 (%) 32 (45.7) 8 (36.4) 17 (53.1) 7 (43.8)
Gleason sum 0.582
<7 (%) 37 (52.9) 10 (45.5) 19 (59.4) 8 (50)
=7 (%) 33 (47.1) 12 (54.5) 13 (40.6) 8 (50)
Freeftotal PSA ratio (%) 0.165
<15 (%) 42 (67.7) 11(52.4) 21(77.8) 10 (71.4)
=15 (%) 20 (32.3) 10 (47.6) 6(22.2) 4 (28.4)
Capsular invasion (%) 16 (22.9) 6(27.3) 7(21.9) 3(18.8) 0.813
Perineural invasion (%) 15(21.4) 1(4.5) 7(21.9) 7 (43.8) 0.015"
Lymphatic invasion (%) 6 (8.6) 4 (12.5) 2(12.5) 0.222
Vascular invasion (%) 34.3) 1(4.5) 1(3.1) 1(6.3) 0.878

PSA: prostate-specific antigen, Mean+*standard deviation, using ANOVA and chi-square test, *: statistically significant but with chi-square

test, but not with linear by linear association,

242 Augch WA T2 W71 oA F A4S0l

% %] (4ng/ml =]"F 4ng/ml o] 10ng/ml V|2t 10ng/ml ©]
A, Gleason AF= (74 vuk, 74 o], S8 ALY Eo)
&9l Bl (15% "I, 15% o4, Ad AT =t A o B Al
73S A o &, %‘iﬂr A o5, A3 AW oA FelA =

BE FAZUE FAZ TR A FOIA FE Aol
ARt (p>0.05). AAFES WS 4 FolA FAde
FIG Aol7k Gl BF FesHE SN B B4

ofl A AT Aol v & 3= 7o #EE A
(p=0.001). L&} T3, T4 7] 9] FollA & F AH A Eolg
A %] (4ng/ml "]"F, 4ng/ml ©]-g 10ng/ml w] , 10ng/ml ©]

A1), Gleason %

& BlE (15% vk

:'[:(7;& u]u]— 73 O]AI-) S A alx-] o]
, 15% o7, Ik AW o 5 A7
AW o B AAF9 AW o] T YW o] B 3} 4
W o] Rl A= H lfiﬂ*ﬂli TR 2 FEI A FollA
frolgt vlx el ol f1%el (p>0.05) (Table 2). & AHA
Eolghe] gXoll w2} dng/ml ]k, 4ng/ml ©]4 10ng/ml |

T statistically significant with chi-square test and linear by linear association

gk, 10ng/ml o] &< - 4
% A9k J4 w s ysre) 24 A

Z AP EolgYd ¥s|
7] (T2, T39} T4), Gleason 5= (77 ul uk 74 o]4h), f
AYA Gl g (15% v, 15% o)), 72t A
2 ARES A oI%, W A o, W Y o
A A FALAE AR FEE A FolA I8 A
ol AN (p>0.05). F AHA S| X 4ng/ml ©]
4 10ng/m w]5kel FollAE AT A ol Rl A7
29 A ok BARCR f3pA o7t YA
(p=0.040), V5 Fell 2Bl $A7} £ FAollA] 7} A
W3k A7) el ¥ & W el Bl
(p=0.040). THE e H SAGAE BAH R Folg
Aol = IEE A ekoke} (p>0.05). F AHA S 74
10ng/ml o]/u.o] ToAE R E o]xl—aﬂ g]z% Exgy,} ‘63%
d2EE TR FES 7 AoloflA FAF R o3t
2to]E $1de} (p>0.05) (Table 3). Gleason <ol whe} 74
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Table 2. Clinicopathologic characteristics of the patients according to the cholesterol level and pathologic T stage

T2 T3, T4
Cholesterol Cholesterol Cholesterol Cholesterol Cholesterol Cholesterol
<180 180-200 >200 <180 180-200 >200
Total PSA (ng/ml) p=0.065 p=0.144
<4 (%) 6 (30.0) 0(0) 8(15.4) 0(0) 0(0) 0(0)
4-10 (%) 8 (40.0) 14 (56.0) 5(38.5) 0(0) 1(14.3) 2 (66.7)
=10 (%) 6 (30.0) 11 (44.0) 6 (46.2) 2 (100) 6 (85.7) 1(33.3)
Gleason score p=0.193 p=0.144
<7 (%) 10 (50.0) 18 (72.0) 6(42.2) 0(0) 1(14.3) 2 (66.7)
=7 (%) 10 (50.0) 7 (28.0) 7 (53.8) 2 (100) 6(85.7) 1(33.3)
Free/total PSA ratio (%) p=0.086 p=0.662
<15 (%) 9 (47.4) 16 (80.0) 8(72.7) 2 (100) 5(71.4) 2 (66.7)
=15 (%) 10 (52.6) 4 (20.0) 3(27.3) 0(0) 2 (28.6) 1(33.3)
Capsular invasion p=0.508 p=0.788
(%) 5(25.0) 3 (12.0) 2(15.4) 1 (50.0) 4(57.1) 1(33.3)
Perineural invasion p=0.001* p=0.852
(%) 0(0) 5(20.0) 6 (46.2) 1(50.0) 2 (28.6) 1(33.3)
Lymphatic invasion p=0.141 p=0.240
(%) 0(0) 1(4.0) 2(15.4) 0(0) 3(42.9) 0(0)
Vascular invasion p=0.419 p=0.677
(%) 1(5.0) 0(0) 1(7.7) 0(0) 1(14.3) 0(0)
PSA: prostate-specific antigen, *: statistically significant with chi-square analysis and linear by linear association
Table 3. Clinicopathologic characteristics of the patients according to the cholesterol level and total PSA level
PSA <4 PSA 4-10 PSA >10
Cholesterol Cholesterol Cholesterol
<180 180-200 >200 <180 180-200 >200 <180 180-200 >200
Pathologic T stage p= p=0.153 p=0.567
T2 (%) 6 (100) - 2 (100) 8 (100) 14 (93.3) 5(71.4) 6 (75.0) 11 (64.7) 6 (85.7)
T3, T4 (%) 0(0) - 0(0) 0(0) 1(6.7) 2 (23.6) 2 (25.0) 6 (35.3) 1(14.3)
Gleason score p>0.05 p=0.198 p=0.591
<7 (%) 3 (50.0) - 1 (50.0) 2(25.0) 12 (80.0) 4(57.1) 5(62.3) 7 (41.7) 3(42.9)
=7 (%) 3 (50.0) - 1 (50.0) 6 (75.0) 3(20.0) 3(42.9) 3(37.5) 10 (58.8) 4(57.1)
Free/total PSA ratio (%) p= p=0.929 p=0.611
<15 (%) 0(0) - 0(0) 6 (75.0) 10 (76.9) 5(83.3) 5(62.5) 11 (78.6) 5(83.3)
=15 (%) 5 (100) - 2 (100) 2(25.0) 3(23.1) 1(16.7) 3(37.5) 3(21.4) 1(16.7)
Capsular invasion p=0.206 p=0.040* p=0.209
(%) 3 (50.0) - 0(0) 0(0) 3(20.0) 3(42.9) 3(37.5) 4 (23.5) 0(0)
Perineural invasion p=0.064 p=0.040* p=0.391
(%) 0(0) - 1 (50.0) 0(0) 3(20.0) 3 (42.9) 1(12.5) 4 (23.5) 3(42.9)
Lymphatic invasion p= p=0.126 p=0.133
(%) 0(0) - 0(0) 0(0) 0(0) 2 (28.6) 0(0) 4 (23.5) 0(0)
Vascular invasion p=— p=0.339 p=0.634
(%) 0(0) - 0(0) 1(12.5) 0(0) 1(14.3) 0(0) 1(5.9) 0(0)

PSA: prostate-specific antigen, *:

statistically significant with chi-square analysis and linear by linear association
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Table 4. Clinicopathologic characteristics of the patients according to the cholesterol level and Gleason score

Gleason score <7

Gleason score =7

Cholesterol Cholesterol Cholesterol Cholesterol Cholesterol Cholesterol
<180 180-200 >200 <180 180-200 >200

Total PSA (ng/ml) p=0.081 p=0.102

<4 (%) 3(30.0 0 (0) 1(12.5) 3(25.0) 0(0) 3(25.0)

4-10 (%) 2 (20.0) 12 (63.2) 4 (50.0) 6 (50.0) 3(23.1) 10 (76.9)

=10 (%) 5 (50.0) 7 (36.8) 3(37.5) 3(25.0) 3(37.5) 4 (50.0)
Pathologic T stage p=0.125 p=0.142

T2 (%) 10 (100) 18 (94.7) 6 (75.0) 10 (83.3) 7 (53.8) 7 (87.5)

T3, T4 (%) 0(0) 1(5.3) 2 (25.0) 2 (16.7) 6 (46.2) 1(12.5)
Free/total PSA ratio (%) p=0.230 p=0.387

<15 (%) 4 (40.0) 11 (73.3) 3 (50.0) 7 (63.6) 10 (83.3) 7 (87.5)

=15 (%) 6 (60.0) 4 (26.7) 3 (50.0) 4 (36.4) 2 (16.7) 1(12.5)
Capsular invasion p=0.393 p=0.421

(%) 3(30.0) 2(10.5) 2 (25.0) 3(25.0) 5(38.5) 1(12.5)
Perineural invasion p=0.034* p=0.041*

(%) 0(0) 3(15.8) 3(37.5) 1(8.3) 4 (30.8) 4 (50.0)
Lymphatic invasion p=0.507 p=0.210

(%) 0(0) 1(5.3) 1(12.5) 0(0) 3(23.1) 1(12.5)
Vascular invasion p=0.155 p=0.710

(%) 0(0) 0(0) 1(12.5) 1(8.3) 1(7.7) 0(0)

PSA: prostate-specific antigen, *: statistically significant with chi-square analysis and linear by linear association

ulRk, 77 o] Al o E FEste] ZF oA HE FHls
vl E X9 el 543 £4
son A57F 78 Wkl 3} 73 o] 4]l FollA B F
Ao g FosAl B FElzHlE AL E2T 73
9 Ao "X} =9k o} (p=0.034, p=0.041), T+& ¢
2] AZellA = Folgh xolu} Aok #aE A ek
(p>0.05) (Table 4).

AA g 3ol Qo] EF Fal=HlE FAH7F A%
= A e ey SAS AR A 5 Fal2d
F TATE F2 3Rl A A FS A Y] RIET) =9k,
thi g 2228 3]ARA A E dF FHlzHE A
AT el el AT ou & 7HAE SHETE

A2E] A v} (p=0.024, odd ratio=3.565) (Table 5).

o)

i
GAFE v T4 sou) ol4-e] A A ghol
£ otdEt 3 shfoleh. BFAAE A Ao A
a1, AR 4Gkl s #Alo] FobAmA A wd
7§l ol ®7] F7bsa gk ARALS ofe] <l
A5l oJsto] thE U3 A 1 BAH A9 Fo
o] BT, UFE o]tz AFolA AR B

Table 5. Multivariate analysis of the effect of serum cholesterol
on the clinicopathologic characteristics of patients who underwent
RRP due to CaP

Dependent variables

Multivariable logistic regression

OR 95% CI p-value
Pathologic T stage 0512 0.066-3.971 0.522
Total PSA level 0.920 0.210-4.033 0912
Gleason score 1.401 0.360-5.448 0.627
Free/total PSA ratio 2.710 0.364-20.169 0.330
Capsular invasion 3.121 0.338-28.776 0.315
Perineural invasion 3.565 1.428-8.900 0.024*
Lymphatic invasion 0.780 0.036-17.114 0.875
Vascular invasion 1.208 0.247-5.907 0.815

RRP: radical retropubic prostatectomy, CaP: prostatic cancer, PSA:
prostate-specific antigen, OR: odd ratio, CI: confidence interval, *:
statistically significant with multivariate logical regression test
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ollA ATS] HFolE APAL S EE] Hol7} obAlob
o SR vTe S4o] B B AWS el WE

= o
SEERETERESPC ENEERE EECESE P
e gerow ZAhE R vlRete] Zalsd
A AzA ] DAl g ATE FEel AE ek

Fal=dE AH S AgAdTe] BAl el A= o}
o|7do] Wi 1 AA7} obF ete] uhs A A gEokrt.
I FollA Fal|zlEo] AYALAEAA o 2Hg-5 3
Aol gt BAAY =T ol A9 AT e Hol AJdsE]
Ik wAaAQ) A4 Ad B A, 3
FelzdlE Aot % 8 FHlzuE X E A
i Bagicl = I FaElaHEe] oS AgAd A
B FAAT|, Akt AAZE SUHAFIH, AlEILA
(apoptosis) & FAEAIZITh &, A EHHe] =& ZE|AHE
A= A A A-chlAd F3 o Aol & fksle] AlE A
TAL AL E2ks ki’ ol9} Hio] AEute] F
Y AEHE2 A% chlA 24 (signaling protein composition)
3} A3 Hk2: (signal output)ol] G H Q) dgks FogH A
AAe] AYPE FAA 7= AES dhan Hag

ol X Fu|2ElEe EAS A ARG Al Eo|
A B astA 2Hgsle] A AQhe] Wi o) Xlsfol] odgkE
ok a8y 5 FalzeE A7 AgAGY J4A
zA 23t AF 23 ojul gt ABAATL A =
2 FAY RAolth Fiorenza 52 % Fel&eE 547}
Jes o iy Agate] Ao AdAATE Yrka B
g vk Qlont, Aol A FolslA] ek} W, Bravi
50 nZUsEEESo] AdAte] AT Fol 4
kUl

=

H

-
o
(o4

= 2 2 h=4 =
A7t gheba Bagle ol BASES Aol 2

3}

A5 >
AiE S 5 AL AP Fudehe A
558 o] Wetn ¥+ ek 2 YF TS
=

7H AYAL A, el d B4l 1A Gl
3 e JUlE oleld #AE ot
Aol 2 qie] BAo|e), Falznl g} ghel WA
ABRAL AHAGRY ok} B2 ole] FF ool
e A Evke} chepdt 7

75 Baskgleh. Michaud 57 524 A AF7F AE
Aeke] Wb} o] glar, = AglAghe] 7=
AR5 APty B g} Jarvinen 54 FH 2 E
AFek g 992 oAl B=do] glvkar Hugi
Kaplan 5% ¥ 547 Fal|l e E2ke) o4 Zallzw)
= FA7E o by f13e] ARvka Bastr| e 3
o). Slell A AF3 vkl 7te] Fiorenza 572 o2 29150

AR AejollA b2 AellA EF ZaElzEE FAE
g Bagi 95 FelswEd #d Has

g5 FalzElE o hi A ol AR
7b ghekar Hashgleh.? ol el A A

oz zAW R A L5 BAlA =
& AL 2eE AAFAE At

aE} A TS $AE o BAYS ul, gy

2 249 o, F A4 Soldd 2] 4ng/dl 0]/ 10ng/dl
uakel sixlol| A 5 FAXHE FX7) S7HESE A
F9] A ulEx

3l Gleason A9 3IAE oz EA31S ul, Gleason
Aol BAIgle] B FalzvlE Tx¢ A9 AH e
W2 9] oA o] REE g om, I AAA S F4S 9
3l Al ok EF 2228 37124 6lA] TH 7], & A4

©
>

u]RE, 10ng/dl o] 42 $Afl| AT 1 dxte] FAH L

2 ou] gl AHE HolA ¢h2 el tisiAe o B

45 oz 37189 At Bgol D Aoz 47
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