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Pathological Characteristics of Neuroendocrine Cell
Differentiation in Prostate Cancer
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Purpose: Neuroendocrine (NE) cells in a prostate carcinoma may play
important roles in tumor growth, proliferation and progression. The aim
of this study was to evaluate the relationship between the NE cell
differentiation status and pathological characteristics of prostate cancer.
Materials and Methods: Radical prostatectomy specimens from 215 pa-
tients were available for analysis. NE cell were detected by immuno-
histochemistry, using antibodies to chromogranin A (CgA). Tumor cell
proliferation was assessed using the Ki-67 proliferation index (PI) em-
ploying the MIB-1 antibody. Staining of CgA was scored as: 0= no staining;
1= staining cell <10; 2= staining 10-20; and 3= staining cell >20. Tumors
were classified depending on their staining score, positive staining and
growth pattern.

Results: NE cell differentiation was present in 25.1% (54/215) of tumors.
The amount of NE cells significantly increased; from tumors with solitary
scattered NE cells to both small and large clusters (p<0.05). NE cell
differentiation and the growth pattern were correlated with the Ki-67 PI
(p<0.05). With respect to high-grade tumors, an increased PI was found
in tumors with positive NE cells compared with those with negative NE
(p<0.05). Pathologically advanced tumors, or those with higher histol-
ogical grades, were associated with NE cell differentiation and Ki-67 PI
(p<0.05).

Conclusions: NE cell differentiation in prostate cancer may lead to in-
creased proliferation, high-grade tumors and an advanced stage. The exact
prognostic significance of NE still has to be addressed in larger pro-
spective, comparative and highly selective clinical studies. (Korean J Urol
2007;48:143-151)
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! S3-E Gleason scoredl| Wz} A 3glt}. Gleason score

ol Az tigh #A4le] FoiE L Aok 2 obH 1A 7} 2-691 A BIwrl & £ 7-1091 A B wr)
= ABWEHAE B3l w2 yess 54 2 o5 vpi zokola}l G olstguk. A4 2 ¥lg)eA 1 7= 2002
#3 QA" Burk Qe AFonk T AR Az Ae Al J International Union Against Cancer TNM £ &) wiz} £
AUEHAE 238k AgAge] Bolx B M= 730 23ty ¥Esta 8|7 T1 2 29 A% =4 ola 4
& A3E Husta gon, " ok txdor APN s, T3 2 T4 A9 Aadotolat H stk
oFol i B, Ho] g M= Fo] S-S Hist
= ooms 9ok ek AU AE BEE Holn 2. T3 X X515t A} (Immunohistochemistry)
APaote e g AYsE 4L 7w gk 20A APAAEE F zedd-ug, dehu-2o) 2
b o2 AFWEHAHZE 7IAM L Fuje} o] = A& AubAste], 429 dhf o whal Wz 2 s e AL
2 F8A7L EASA ol =R oG AE F2 2 AP eyt WA x4 88} A= labelled streptavidin bio-
S oA e Aoz dEA JokE AAWEHAE B3E  (in (LSAB) kit (Dako, Glostrup, Denmark)2 0] 8314131, &
YAz AdeHe AYSHS w gds S7ksH = 28} A 2 chromogranin A (1:100, Clone: DAK-A3, Zymed
o, NAWEHAE B35 Hole APALE AELuA} Laboratories, San Francisco, USA), troponin-C (1:20, Novo-
A o] JA Fo] T2 EFA AYPALez AYst= A castra Laboratories, Dako, Glostrup, Denmark) £} Ki-67 (1:100,
o7 FARAGHM Dako, Clone: MIB-1, Glostrup, Denmark)¢il Tt 3} monoclonal

AAUNERAEE ity oz F48 314 v F/HA mouse anti-human antibodyS AM&3lgth Fadde| 14
2o Axz AaAEy Jok” 2y, AR E8 A oA &tal Betdo] Toje 28-S 3um FAZ AAHsY &g
HHE = 2252 T 8-S Tl olF AXE F ol=o HAsly AAdA T} o LS o] &3t euleld b}
9 27 o] FAT £ e A 2 APER F4S A AR T A2 9350 citrate buffer £
FEE S Aok mEd AARERAZE AFAGAN  pH 60)0 ©7 AAE A A 5271 28] 7rQakgh ]
olF AIE F9 AuAxe] B3 F FAS 1T 5 4 oA Tl 284S 23] 95t 3% FAtsls
o AW RE A Ee] 71 FE BE B2 chom-  xdlo @ 3087F Ha]d B Tris $=89 (pH 7.4)0.2 Al
ogranin Ax ©|E Mx 9 g TAAZ de] AAH I Zeta g A0 2 2083 v 5ol F AFRESS A A
om, T3 AANENAEY] FH4 HA ] S 71 & Zglo|=o) AxEA S 71t Ao A 1A S
b FARE G A Eo A HHEE Ki-67 FUE AE B HES- A Z T} o] x}3A| 9} streptatviding A E A 20 A
3 = SFES A TAA F AGAL A= 3027k Wh-g-A)Z T} WA 2= 3, 3-diaminobenzidine (DAB)
A Qe S A3 kR AR o fRgae F dAngos

B ATAME AYHGAA AAWLIAE ¥5E B pastg o4 rros A4EA ha duAdss
o= Azt TR FEol thE Kio7 Fde wd "ol g 248 AP, FAH HERToRE ¢F T
of w2 APMge Wty EAdo| #sle Lolr iz} A2 AP A EZE internal controlE AFE3FT).
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of (4.52mm’)oll A] chromogranin Aol %A1 A7) ] 4
o AME FAsA B APAATY Ao SE
(prostatic intraepithelial neoplasia)oll 4] chromogranin Aol <
Aol Al EE A28l Tk Chromogranin Aol 9k <1 A1 AW
EHAE fF5o w2t 4 2 548 AAWHERA 252
b s A Chromogranm Aol kAl AZFYEH A X 7Y
gl meh, fle Ad-5-ole 0, 1071 B 5kl A5l +1, 10
7| o] Akell A 2070 mRkel ol +2, 2070 o] A%
ol 302 Qs gtk (Fig. )2 AZWEE AL} B2
st ol wek, Z7e) A2 EolA o 24 ol

b A 9ol ALY, AEFTE 10 olatel AL 7
2 OBt ALAE A2, AL 107) o199 ATt

& Agels A3g e TREGT Fig 2.”

Foraln) A vl g ol A Ki-670] A A F}

Fig. 1. Immunohistochemical staining with chromogranin
a shows neuroendocrine cell differentiation in neoplastic

glands. (A) Immunostaining score: +1.(B) Immuno-
staining score: +2. (C) Immunostaining score: +3 (x100).

o]
dand
o,
olN
2

) 2] (proliferation index; PDE #7331
th Ki-67 ZAA 5 949 62 HaHoR 3o AT

2 w5F ZAA52 A Fg. 3).7

S A E24L Student’s t-test, chi-square test 2 ANOVAES
o] &3st9o, pgke] 0.05 HTHS FAIA R ou] Q= A
o2 7+F3El Yt S A 2 132 SPSS version 12.0& o] &
&ttt
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TAH AP A FEES Al B2 215% 9] & A i
5L 64.116.74], I PSA FX= 2]

AP 222 409F17.5g, YA W717F T1 2 T29) $4)
= 247t 45.1% (97/215), 54.9% (118)215%)F T & & ¥
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Fig. 2. Immunohistochemical staining with chromo-
granin A shows neuroendocrine cell differentiation in
neoplastic glands. Tumors were categorized by the
distribution patterns of neuroendocrine differentiation.
(A) Neuroendocrine cells are scattered in the glands
(no cluster). (B) Neuroendocrine cells are in small
clusters. (C) Neuroendocrine cells are in large clusters
(x100).

Fig. 3. Immunohistochemical staining with MIB-1 shows Ki-67 expression in neoplastic glands. (A) Low Ki-67 proliferation index: <6%.
(B) High Ki-67 proliferation index: >6% (x400).

T+ Gleason score= 6.7910.71 4 0|1, B3 T/} =& A stA W77 F4AU A= 80.5% (173/2157), Magekel
Aok 33% (71/2159), 3=yt v APALL 67% AS= 19.5% (42/2159) A T} (Table 1).
(144215%) Aok B TF FAE 6.25£7.42g0] a1, ¥ A ARAHE 20 A A AWERAE B8+ 25.1%
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(54/2157)ol Al AZ = U ABWERAE 25} {5 BES B (p=0.076) (Table 2).

uet A4 5, HesA By 9 3 3¢ s NZAWEB AL 232 Bl 3z 2 AL Holx &

SAAHCR FostAl F7Het AT (p<0.05) (Table 2). 4] 2 A1YL 70.4% (38/54%)Q 1, A E57} 107] ol ate] 2

A AYPHAEFZANAM i Ki6T TAAFE 74T < TS olFE AR¥ e 241%(13/54“'*) A ZES7E 1074
o]

6.79% AL, Ki-67 TAATE FHUF 65 71F=2 FA Fol 7tk 2E ol F= A3F L 5.6% (3/547) AT
£ dEes W =A%y B, g o) 3 Ha =3 Feel w2 /‘L%‘HP"%HML«] T A1EL 1447F
Z BAE EAACR §98A Z71e4 T (p<0.05). A 109370431, A28 -2 80.92 161.657, A3 L 169.33 196.17
AWROAL $3 JE F7hel Wk HT PSAZL Bk AR 2R Pe Ol et BASCE R9% Aol S Byt
(p<0.001).
ABWRIAL 37 QE 09 B9 Ki67 FHA5E
Table 1. Clinical characteristics of patients with prostate cancer 6.9517.43% 131, 107 m|7kQl 419l 73‘1‘? 8.3213.32%, 10
after a radical prostatectomy (n=215) Mol A 207) Abolel +291 A= 9.17145.13%, 207 ©] A
Variables No. of patients (%) A 43 B 92614.09% 2 ABW LA 257 S
G55 Ki67 ZAA57H FAA R frolstA Z7kshant
Mean age (years) 64.116.7
Mean PSA (ng/ml) 10.9110.6
Mean total prostate volume (g) 40.9+t17.5

Table 3. Mean proliferation index, as determined by Ki-67 ex-

Clinical stage - ; - . AR
pression, in the hot spot of neuroendocrine cell differentiation in

T1 98 (45.4) . .
prostatic carcinomas
T2 118 (54.6)
Histological Gleason score 6.7910.71 Negative NE (n=161) Positive NE (n=54)
Low grade 71 (33.0) p-value*
High grade 144 (67.0) High-grade (n=101)  High-grade (n=44)
Mean tumor volume (g) 6.2517.42 PI (%) 7.66 1£5.29 9.5514.13 0.038
Pathological T stage
Localized 173 (80.5) Low-grade (n=60) Low-grade (n=10)
Advanced 42 (19.5) PI (%) 5.75110.01 6.10%1.97 0.913
p-value* 0.174 0.009
Data are shown as mean tstandard deviation and the number of
Subjects, with the percentage in pa_tentheses. PSA: prostate-speciﬁc *Student’s t-test. Data are shown as mean Tstandard deviation. PI:
antigen proliferation index, NE: neuroendocrine

Table 2. Serum PSA, histological grade, pathological stage and tumor volume in prostatic carcinoma (n=215) according to the
neuroendocrine cells and Ki-67 proliferation index

NE cell Ki-67 PI
Variables
Negative (n=161)  Positive (n=54) p-value Low (n=119) High (n=96) p-value

Serum PSA (ng/ml) 104719.9 12.6+12.5 0.243* 9.81+9.4 12.5+11.9 0.076*
Histological grade <0.001" <0.001"

Low 60 (85.7) 10 (14.3) 53 (84.5) 17 (15.5)

High 101 (69.7) 44 (30.3) 66 (45.5) 79 (54.5)
Pathological stage 0.003" 0.001 "

Localized 137 (79.2) 36 (20.8) 105 (60.7) 68 (39.3)

Advanced 24 (57.1) 18 (33.3) 14 (33.3) 28 (66.7)
Tumor volume (g) 527156 9.4+10.6 0.002* 53157 7.67719.0 0.021%

*Student’s t-test, Tv:hi—square test. Data are shown as mean tstandard deviation and the number of subjects, with the percentage in
parentheses. NE: neuroendocrine, PSA: prostate-specific antigen, PI: proliferation index
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Table 4. Histological grade and pathological stage in prostatic carcinomas (n=215) stratified in relation to the neuroendocrine cell and

Ki-67 proliferation index

NE cell
Negative (n=161) Positive (n=54)
Parameters
Ki-67 PI Ki-67 PI
p-value* p-value*
Low (n=101) High (n=60) Low (n=18) High (n=36)
Histological grade 0.002 0.048
Low 47 (78.3) 13 (21.7) 6 (60.0) 4 (40.0)
High 54 (53.5) 47 (46.5) 12 (27.3) 32 (72.7)
Pathological stage 0.034 0.047
Localized 90 (65.7) 47 (34.3) 15 (41.7) 21(58.3)
Advanced 11 (45.8) 13 (54.2) 3(16.7) 15 (83.3)

*chi-square test. Data are shown as the number of subjects, with the percentage in parentheses. NE: neuroendocrine, PI: proliferation index

(p=0.021). AZWTHIME EE gl what A 13l A Ki-
67 FAATE 8.6713.92%F 1L, A2F M E 7.8512.64%,
A3Fe 16.6712.89%% AAZWENATI} THEFE
Ki-67 SAAF7F SAA LR frolatAl S8ttt (p=0.048).
AZF FRF Y W2 Ki-67 AR FE A RG9S
], AZAWEH A EZ 71 207 v Fol= #3 FE
o W& Ki-67 F2AF] 2ol gl (p>0.005). 12
U A2 57E 2070 o] -9 A1F ol A Ki-67 SA A=
8.3313.50% % 11, A2 8.0012.53%, #3382 16.67 12.89%
2 FAALSE frofg xolE H AT (p<0.001).
WS I Fofd A= AW ERAE 237t e
7t = 5ol v FAALE {37 Ki-67 52
A7 F7 }o}‘;&t}(p =0.038). &g, Al AW EH A Z 317}
= A% 2A8A EFd WE Ki-67 24 AFE F9 3
]% B AT (p=0.009). 18U AFH TN AU
l Z 23 ol mWE Ki-67 FA A9 x}O]E 1ol
i (p=0.913). AABWEH M E 37} gle ¢ =
rz}.ﬂﬂ £ Ki-67 STAAFE 2ol & iO]Xl o

N
N
2
g8r
<
Mr oox
oyl &

7V8+ 4t} (p<0.05) (Table 4).
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