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The Clinical Significance of Cyclin D; and pl6 Protein
Expression in Primary Breast Carcinoma.

Soo Jung Lee, M.D.,, Koing Bo Kwun, M.D. and Dong Suk Kim, M.D.!

Department of General Surgery and Pathology'
Yeungnam University College of Medicine, Daegu Korea

Background: There is experimental evidence that overexpression of cyclin Dy accelerates the
entry of cells into S-phase, but that pl6 inhibits the CDK4 and CDK6 by binding in competition
with cyclin D;. Previous attempts to correlate cyclin D; amplification with prognoses have
frequently drawn associations with adverse outcome or a more aggressive phenotype. Recently,
overexpression of cyclin Dy has been associated with improved relapse-free survival and overall
survival rates. To elucidate whether the expression of cyclin Dy and pl6 protein might be of
clinical value as prognostic factors, the immunoreactivity of cyclin D; and pl6é protein were
compared by the chi-square test with histopathologic findings and such known prognostic factors
as estrogen receptor, progesteron receptor, c-erbB-2, p53 and Ki-67. Methods: The expression of
¢yclin D; and pl6 protein was analysed using immunohistochemical methods in formalin-fixed
and paraffin-embedded tissue samples of 340 invasive breast carcinomas accumulated between
1990 to 1997 at Yeungnam University Hospital. Disease-free survival and overall survival were
compared to cyclin Dy and pl6 status by Kaplan-Meier method. Results: The nuclear immu-
noreactivity of cyclin D, and pl6 protein was detected in 75.6% (257/340) and 70.5% (208/295)
cases, respectively. Cyclin Dy was found to have a strong correlation with lower histologic grade,
lower nuclear grade, lower mitotic index, lower SBR and MSBR grade {p<0.05). Cyclin D; was
more common in non-ductal carcinomas than ductal carcinomas, though this did not reach
statistical significance. Cyclin Dy was also correlated with positive estrogen receptor, negative
c-etbB-2 and positive plé protein, P16 protein expressioch was found to have a correlation with
positive estrogen receptor and progesterone receptor. The expression of cyclin Dy and pl6 protein
was not significantly correlated with overall survival and disease free survival. Conclusions:
These rtesults showed that expression of cyclin Dy and pl6 protein could not be used as a
prognostic indicator in primary breast carcinoma. (Korean J of Breast Cancer 1998;1:226~240)
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Fig. 1. Antiboby for cyclin D;. Most of the cells show diffuse nuclear staining of

moderate (A) to strong (B) intensity.

Fig. 2. For pl6. Most of the tumor cells show negative (A) or positive (B) nuclear

staining.
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Table 1. Status of cyclin D1 according to the age

Age Cyclin (+) Cyclin Iy (~) Total

20-29 5 5 10
30-39 58 10 68
40-49 2 31 143
50-59 51 26 77
60-69 22 8 30
70-79 9 3 12

Total 257 (75.6%) 83 (24.4%) 340
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Table 2. Cyclin D1 expression according to the histologic types

Ttpe Cyclin (+) Cyclin (—) Total

Invasive ductal NOS* 194 (73.5%) 70 (20.6%) 264

Non-ductal 63 (82.9%) 13 (17.1%) 76
Invasive lobular 16 2 18
Micropapillary 9 3 12
Micropapillary 9 2 11
Mucinous 4 2 6
Medullary 3 2 5
Metaplastic 4 0 4
Papillary 4 0 4
Tubular 4 ¢ 4
Tubulolobular 10 3 13
Other

Total 257 (75.6%) 83 (24.4%) 340

* NOS, Not otherwise specified.



ol7 2| 221 uiek 2ol Cyclin Diz} plogkuubadsl olabay oo 23]

UrHp=0.07). 53] AEA £499%FQ ASlE 18
ol & 164(88.9%)olA] k4E-& Vehliglen, &
BHARF-E 11 F 90f), BARFo} P2t
FL 42 4ol F 46, F-FYLEL 4] F aqoll4]
FAEE YEl] %7} $2 PUSFHE cyclin Dy
9] ¢kd-Ee] ErHTable 2).

2] =77t 7155 2874 F 2 cm o]s}el H%
7} 964, 2-5 emQl 797} 1526)), 2wl 5 cmBH e}
& 7397} 39u%lem] o]E2] cyclin D9 FAAEL

Table 3. Association between cyclin D and tumor
size, and axillary lymph node metastasis

Positive No, of cyclin Dy

%) p-value
T1 (=2 cm) 17/ 96 (82.3) N-§
T2 (2-5 cm) 110/152 (72.4)
T3 (=5 cm) 28/ 39 (71.7)
Txillary LN N-§
(—) 95/124 (76.6)
(-+) 122/163 (74.8)

Table 4. Correlation between cyclin Dy and histolo-
gic parameters

Positive No. of cyclin Dy
(%)

16/ 20 (80.0) <0.05
48/ 55 (87.8)
123179 (68.7)

5/ 5 (100) <0.05
59/ 72 (81.9)
124/180 (68.9)

78/ 94 (83.0) <0.05
48/ 66 (72.7)

58/ 91 (63.7)

p-value

Histologic pgrade

Nuclear grade

Mitotic index

SBR grade 29/ 32 (90.6) <0.05
73/ 96 (76.0)
84/125 (67.2)

MSBR grade 4 4 (100) <0.05

44/ 49 (89.8)
37/ 54 (68.5)
49/ 63 (77.8)
52/ 83 (62.7)

k7t 82.3, 72.4, 71.7% B4 Zho]7} giglon] oelg
Z4 Aozt AW 39 cyclin D9 FgFL
76.6% (95/120).21 Aol7} g - 74.8%
(122/163)24 2o]7} fl9irHTable 3).
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Table 5. Correlation between cyclin D, and various
prognostic factors

Positive No. of cyclin D)

-value
(%) P
ER <0.05
Positive 99/123 (80.5)
Negative 92/138 (66.8)

PR N-S
Positive 115/151 (76.2)
Negative 75/109 (68.8)

c-erbB2 <0.05
Positive 34/ 63 (54.0)
Negative 138/175 (78.9)

p53 N-§
Positive 947133 (70.7)
Negative 82/108 (75.9)

pl6 <0.05

Positive 165208 (79.3)
Negative 58/ 87 (66.7)
Ki67 N-S
<20% 11/ 11 (100)
>20% 217 22 (95.5)
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Table 6. Correlation between cyclin I, and stage

Positive No. of cyclin Dy (%) p-value

Stage [ 28/ 36 (77.8) N-§
Stage 0 98113 (713.1)
Stage I 24 35 (68.6)
Stage IV 3 5 (60.0)

Table 7. Status of pl6é according to the age

Age plé (+) plé (=) Total
20-29 6 2 8
30-39 45 15 60
40-49 81 39 120
50-59 42 27 69
60-69 24 4 28
70-79 10 0 10
Total 208 (70.5%) 87 (29.5%) 295
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Fig. 3. Kaplan-Meier oberall survival curves in breast cancer paticnts
with cyclin Dy protein expression (p>0.05).
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Table 8. pl6 expression according to the histologic types

Type pl6 (-} pl6 (=) Total
Invasive ductal NOS* 164 (71.3%) 66 (28.7%) 230
Non-ductal 44 (67.7%) 21 (32.3%) 65
Invasive lobular 9 4 13
Micropapillary 8 3 11
Mucinous 7 2 9
Medullary 4 1 6
Metaplastic 2 3 5
Papillary 1 2 3
Tubular 3 1 4
Tubulolobular 3 0 4
Other 7 3 13
Total 208 (70.5%) 87 (29.5%) 295

Table 9. Association between pl6 and tumor size,

Table i), Correlation between pl6 and histologic
and axillary lymph node metastasis

parameters

Positive No. of plé

Positive No. of pl6
p-value -
%) %) p-value
Tl (<2 cm) 40/ 53 (75.5) N-5 Histologic grade 9/ 15 (60.0) N-§
T2 (2-5 cm) 74/106 (69.8) 37 49 (75.5)
T3 (> 5 cm) 174 22 (17.3) 112/157 (71.3}
Axillary L/N N-3 Nuclear grade 3 4 (75.0) N-S

(=)
(+)

66/ 84 (78.6)
64f 97 (66.0)

42/ 57 (73.7)
116/163 (71.2)

o] W& cyclin Di&] Aeoli= giick pleo] F4Y
gl A9 wie] cyclin D] YHELS T
1651208 (79.3%)2} 58/87 (66.7%)54] pleo] ek Yy
ufl cyclin Di2] kg Eo] =& Y-S el
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EARHY F84-2 UcHTable 6).
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2081295 (70.5%)51.c09 A7 Ho]= g9l cH(Table
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F 7% 164230 (71.3%)A W) E 4
T2 44165 (67.7%)2A BAHLEANA ot A
vEbeu TAIE 2fu|z) gigler ]bke] a7l u)
2 pl6e] kA FE o]} glglcKTable 8, 9). 230

Mitotic index 58/ 79 (73.4) N-§
48/ 59 (81.9)

51/ B0 (63.8)

SBR grade 17/ 25 (68.0) N-§
65/ 85 (76.5)
76/109 (69.7)

MSBR grade 2/ 3 (667 N-S

28/ 37 (15.7)
38/ 51 (74.5)
42/ 54 (77.8)
48/ 74 (64.9)

of|9] FH4lu]gkEell4] Bloom-Richardson E-3ol| o}
£ 2283 L3k, W9 g, fALGA e
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AYTE pl6 Ao wigs]l g0l Egko
v} cerbB22k ps3shs Faka}girk Table 11). pl6t

Table I1. Correlation between plé and various
prognostic factors

Positive No. of pl6

-val
%) p-value
ER <0.05
Positive 86/109 (78.9)
Negative 78/121 (64.5)

PR <0.05
Positive 103/133 (77.4)
Negative 61/ 97 (62.9)

c-erbB2 N-§
Positive 40/ 58 (69.0)
Negative 108/152 (71.1)

P53 N-5
Positive 81/115 (70.4)
Negative 71/100 (71.0)

Table 12. Correlation between pl6 and stage

Positive No. of plé
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922%, 94.9%2A4 2olv} giglon] THiAJEgo|
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%) p-value

Stage 1 21} 31 (77.4). N-§
Stage I 83/133 (73.5)
Stage I 19/ 32 (59.4)
Stage IV 4/ 5 (30.0)
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Fig. 5. Kaplan-Meier overall survival curves in breast cancer patients with plé

protein expression (p>0.03).
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