



JS Keum1, G Kong2, SC Yang3, DH Shin3, SS Park3, JH Lee3 and JD Lee2

1Department of Pathology, School of Medicine, Sungkyunkwan University, # 108, Pyung-Dong, Chongro-Ku, Seoul, 110-102, Korea; Departments of 2Pathology
and 3Internal Medicine, College of Medicine, Hanyang University, # 17, Haengdang-Dong, Sungdong-Ku, Seoul, 133-791, Korea

Summary Cyclin D1 is one of the G1 cyclins that control cell cycle progression by allowing G1 to S transition. Overexpression of cyclin D1
has been postulated to play an important role in the development of human cancers. We have investigated the correlation between cyclin D1
overexpression and known clinicopathological factors and also its prognostic implication on resected non-small-cell lung cancer (NSCLC)
patients. Formalin-fixed and paraffin-embedded tumour tissues resected from 69 NSCLC patients between stages I and IIIa were
immunohistochemically examined to detect altered cyclin D1 expression. Twenty-four cases (34.8%) revealed positive immunoreactivity for
cyclin D1. Cyclin D1 overexpression is significantly higher in patients with lymph node metastasis (50.0% vs 14.4%, P = 0.002) and with
advanced pathological stages (I, 10%; II, 53.8%; IIIa, 41.7%, P = 0.048; stage I vs II, IIIa, P = 0.006). Twenty-four patients with cyclin D1-
positive immunoreactivity revealed a significantly shorter overall survival than the patients with negativity (24.0 ± 3.9 months vs 50.1 ± 6.4
months, P = 0.0299). Among 33 patients between stages I and II, nine patients with cyclin D1-positive immunoreactivity had a much shorter
overall survival (29.7 ± 6.1 months vs 74.6 ± 8.6 months, P = 0.0066). These results suggest that cyclin D1 overexpression is involved in
tumorigenesis of NSCLCs from early stage and could be a predictive molecular marker for poor prognosis in resectable NSCLC patients,
which may help us to choose proper therapeutic modalities after resection of the tumor.
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Figure 1 Immunohistochemical stainings of poorly differentiated squamous
cell carcinoma for cyclin D1 (A) and PCNA (B) show distinct intranuclear
immunoreactivity
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Table 1 Cyclin D1 immunoreactivity and clinicopathological features

Cyclin D1 – Cyclin D1 + Positive (%) P-valuea

Number of patients 69 (total) 45 24 34.8
Sex Male 38 17

0.394
Female 7 7

Age 57.2 ± 8.4 (total) 57.9 ± 7.4 55.7 ± 10.1 0.347b

Subtype Squamous 28 13 31.7
Adeno 11 10 47.6 0.784

Large cell 6 1 14.3
Primary tumour tumour T1 5 0 0
T2 26 17 39.5 0.637

T3 14 7 33.3
Lymph node N0 24 3 11.1
metastasis N1 11 10 47.6 0.002

N2 10 11 52.4
Stage I 18 2 10.0

II 6 7 53.8 0.048
IIIa 21 15 41.7

aMann–Whitney U-test; bt-test.

Table 2 Survival functions (Kaplan–Meier) of the 69 patients according to various factors

Number of Survival timea Per cent
Factor patients (Mean ± S.D.) censored P-valueb

Sex Female 16 47.4 ± 10.4 31.25 0.6129
Male 53 41.8 ± 5.7 30.19

Tumour type
Squamous 41 48.3 ± 6.4 41.5
Adeno 21 36.2 ± 8.2 19.1 0.1887
Large cell 7 27.4 ± 5.5 0

T status T1 5 66.9 ± 19.8 60.0
T2 43 47.6 ± 6.5 34.9 0.0133
T3 21 24.5 ± 5.6 14.3

N status N0 27 66.1 ± 8.1 51.9
N1 21 35.8 ± 8.4 28.6 0.0002
N2 21 20.8 ± 3.7 4.8

Stage I 20 79.18.5 65.0
II 13 35.78.9 30.8 < 0.00001
III 36 22.93.7 11.1

Cyclin D1 – 45 50.1 ± 6.4 35.6 0.0299
+ 24 24.0 ± 3.9 20.8

Cyclin D1c – 24 74.6 ± 8.6 62.5 0.0066
+ 9 29.7 ± 6.1 22.2

S.D., standard deviation; amonths; blog-rank test; conly stage I and II.
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Figure 2 Kaplan–Meier’s survival curves according to immunureactivity for
cyclin D1 with stages I–IIIa (A) and stages I–II (B) (log-rank; P = 0.0299 for
stage I–IIIa, P = 0.0066 for stage I–II)

Table 3 Multivariate Cox’s analysis for independent predictors of survivals

β (S.E.) P-value

Stage 0.829 (0.314) 0.0082
Tumur status 0.072 (0.344) 0.8352
Nodal status 0.145 (0.443) 0.7436
Cyclin D1 0.277 (0.320) 0.3878

β is the coefficient of the regression model. S.E., standard error.
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