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Abstract: Objective ~ To investigate survivin protein and risk factors in non-small cell lung cancer
(NSCLC) through a systematic review. Methods The published studies were searched from the Co-
chrane Library(Issue 1,2011) ,Pubmed and CNKI databases.and other relevant journals were also hand-
searched to identify all the relevant case-control trials. Then the quality of the included trials was assessed
and meta-analysis was performed by RevMan 4. 2. 10 software. Results A total of 31 studies were recrui-
ted. As for the positive rate of survivin expression, significant differences were discovered between
NSCLC and normal lung tissues(OR = 11.11,95%CI:5. 92~20. 83, P<0. 05). No significant difference
was shown among gender(OR=1.10,95% CI:0.87~1.40 P>0.05),age(OR =1.05,95%CI:0. 66~
1. 68,P>>0.05) ,smoking history(OR=1.18,95%CI:0.81~1.73,P>0.05) ,and histologic subtype(OR
=1.24,95%CI:0.90~1.73,P>0. 05) , respectively. There were significant differences between T3~ 4
and T1~2(OR=2.20,95%CI:1.65~2.93,P<C0. 05) ,clinic stages [l ~IV and clinic stages [ ~ [[ (OR
=2.79,95%CI:1.23~6.35,P< 0. 05),lymph node metastasis and non-lymph node metastasis (OR =
2.14,95%CI:1.36~3.35,P<C0.05) ,cell differentiation G3 and cell differentiation G1~G2(OR = 1. 98,
95%CI=1.27~3.08,P<C0. 05). Moreover, the overall survival time was significantly shorter in patients
with survivin expression(26. 69 %) than that in patients with absent survivin expression(62.20%)(OR =
0.16,95%CI=0.04~0. 66,P<C0. 05). Survivin expression was positively correlated with p53(r= 0. 400,
P<C0. 005)and Bel-2(r=0. 486, P< 0. 005). Conclusion ~Survivin expression increased malignant behav-
iors of NSCLC, and meanwhile substantial correlation is confirmed between survivin and both p53 and
Bel-2.
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Table 1 Characteristics or published studies included in the meta-analysi

NSCLC group Normal group Quality evaluation
Author Era Case Survivin Case Survivin
1 2 3 4 5 Total
n + n +

Porebska 1 1 2010 74 39 T 1 1 1 0 4
Ren Y] M 2005 61 47 61 0 1T 1 1 1 0 4
Zhou JM 5 2005 43 34 13 2 T 1 1 1 0 4
Chen YQ 2009 120 98 40 0 1 1 1 1 0 4
Han PH 7/ 2009 48 87 84 3 T 1 1 1 0 4
He L 2009 51 39 17 4 1 1 1 1 0 4
Yamashita S ™ 2009 47 28 — — 11 1 1 0 4
Zhu ZH M 2007 213 193 — — 1 1 1 1 0 4
Xue ZX [ 2006 50 34 49 0 T 1 1 1 0 4
Yang DX 12 2010 39 21 8 1 1 1 1 1 0 4
Wang JH [ 2009 56 30 18 0 1 1 1 1 0 4
Zhang JR t'* 2010 60 56 19 0 1T 1 1 1 0 4
Wang M 7 2006 70 44 20 2 11 1 1 0 4
Wang L ¢ 2005 96 67 31 5 1 1 1 1 0 4
Wang JH 17 2005 88 54 29 4 1 1 1 1 0 4
Song N [#J 2007 88 83 5 0 1 1 1 1 0 4
Zheng SQ [/ 2005 100 63 5 0 T 1 1 1 0 4
Cong DG 2" 2003 76 46 30 0 T 1 1 1 0 4
Wang 77 2" 2010 52 34 18 0 11 1 1 0 4
Zhang XY 2% 2004 60 38 19 1 1 1 1 1 0 4
Li CH ] 2008 91 46 91 21 T 1 1 1 0 4
Zhu CZ 24 2010 60 23 15 0 1 1 1 1 0 4
Cong DG 2 2005 76 46 30 0 1 1 1 1 0 4
Wang J [2¢J 2006 81 49 20 0 1 1 1 1 0 4
Wang 77 27 2008 84 48 — — 1 1 1 1 0 4
Jiang ND 2% 2010 48 26 48 2 1 1 1 1 0 4
Wang L % 2005 96 63 31 5 T 1 1 1 0 4
Li XC B 2006 64 45 26 3 1 1 1 1 0 4
Vischioni B B 2006 138 127 — — 1T 1 1 1 0 4
Akyiirek N (32 2006 78 50 — — 1T 1 1 1 0 4
Yoo J B 2007 219 6 1T 1 1 1 0 4
Note;—:no control group
2.2 Survivin ik 54k NSCLC 41 799 il , 1E 5 X} BE4L 320 f] . 58 0] A
2.2.1 Survivin £ NSCLC 5 IF % %} B 2 vh 11y Geil2E SR (P =0.003) . R F Bl AL 07 4 7 gk
KOGIAR 11 R SCER NSCLC 41 'ﬁlE”%“ o B2 17T Meta 237, 45 R EoR, P4 Survivin £ ik % 7
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MALEIFEFT Meta 43 A1, &5 3% 2 7, W41 8] Survivin 1.73,P=0.19), WKl 5,
Study Casze Control OR(random) Wigight OR (random)
or sub-category ni niM 95% CI % 95%Cl
Zhang XY, 2004 38760 1/1% —) E.78 31.09 [3.88 ~E249.12)
Wang L, 2005 63796 E/3l —F 10.9% 9.93 [3.49 ~E8.E5]
Wang JH, 2005 L4788 4729 — 10.2%9 9.93 [3.18 ~31.02]
Wang L, 2005 67/96 E/31 —F 10.94 1z.01 [4.20 ~34.39]
Zhou Ji, 2005 34743 2713 — 7.51 Z4_56 [4.867 ~1E29.16]
Li ®C,2006 45/64 3726 —) 9.32 18.16 [4.86 ~E67.78]
Wang M, 2006 44 /70 zfz0 E— 8.1z 14_14 [3.04 ~65.63]
Li CH,2003 46/91 21791 —_— 13.72 Z2.04 [1.11~3.78]
He L,2003 33751 4/17 —F 3.6l 13.81 [3.83 ~43.03]
Jiang MO, 2010 Z6/48 /48 e .07 15.36 [3.27 ~7E.111]
Yang DX, 2010 21739 1/9 E— 5. 56 l4.86 [1.74 ~1E6.37]
Total (35% CI) 799 320 =] 100.00 11.11 [5.92 ~20.83]
Total events: 477 (Case), 50 (Control)
Test for heterogeneity: Chi®= 2706, df =10 (P=0.003), P=63.0%
Test for overall effect: Z=7.50 (P=0.00001)
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Figure 1 Forest plot about the association between Survivin and NSCLC
Study Male Female OR (fixed) Wigight OR (fixed)
or sub-categary ninl nml 95% CI k) 95% CI
Fhang XY, 2004 30744 8/16 _ z.94 Z.14 [0.67~6.89]
Cong DG, 2005 30748 16723 —_——— 597 1.25 [0.48~3.23]
Ren vJ,2005 20745 6716 ———— 3.88 1.33 [0.41~4.30]
Wang L, 2005 46/65 Z1731 —_— 6.55 1.15 [D.46 ~Z.90]
Theng SQ,2005 39/61 24739 R — 8.3z 1.11 [0.48~2_54]
Zhou JM , 2005 29/35 5/8 P 1.10 z.90 [D.54~15_56]
Akylrek M, 2006 47472 3/6 1.52 1.88 [0.35~10.01]
Li ¥C , 2008 28741 17/23 —_——- 5.44 0.76 [0.24~2._38)
‘ischioni B, 2006 105/114 zz/z4 z.z8 1.06 [0.2Z1~5.25]
Wang M, 2006 26745 18727 —_— 7.49 0.63 [0.25~1.85]
Xue Z¥ , 2006 29751 21733 B — g.67 0.75 [0.31~1.8E]
Song M, 2007 46/65 21731 —_— . 6.55 1.15 [0.46~2.90]
VWang 27 , 2003 37/54 10420 —_— 3.62 z.18 [0.76~6.21]
Chen ¥ ,2009 79/94 19726 - 374 1.94 [0.69~5._42]
Han PH , 2009 31761 189726 —_—— 10,33 0.38 [0.14~1.04]
Wang JH , 2009 44787 12719 —_— 5.086 1.1z [0.39~3.22]
Jiang ND , 2010 11427 8/21 — 4.z0 1.12 [0.35~3.59]
Wang ZZ ,2010 30,/48 16728 _—— 5.97 1.25 [0.48~3.23]
C Yang DX, 2010 Z6/40 13720 B 4.78 1.00 [0.32~3.08)]
¥ Zhang JR, 2010 36/39 zo/21 + 1.58 0.60 [0.06~6.16]
Total (95% CI) 1116 463 i 100.00 1.10 [0.87~1.40]
Total events: 769 (Male), 299 (Female)
Test for heterogeneity: ChiZ=12.55, df =19 (P=0.86), 1’= 0%
Test for overall effect: Z =079 (P=043)
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Figure 2 Forest plot about the association between Survivin and gender in NSCLC
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Stuchy Age( < 60) Age(=60) OR(random) Wigght OR(random)
or sub-category nM ni 95% CI % 95% CI1
Cong DG, 2003 20736 26740 B 1044 0.67 [0.27 ~1.70]
Ren .J, 2005 g/zz 1g/39 —_— a1t 0.67 [0.23~1.9E]
Wang L, 2005 4z /60 ZE/36 I 10.87 1.03 [0.42 ~Z_5E]
Zheng SG,2005 2540 38/60 —_— 11.34 0.96 [0.42 ~Z_Z21]
Xue Zx, 2006 34760 16/24 —_— 9_88 0.68 [0.24 ~1_76]
Song M, 2007 £9/el 24/27 —_—]—} 471 .69 [0.58 ~Z23.48]
LiCH, 2008 27740 19751 —s———  10.93 350 [1l.46 ~8.38]
Chen Y&, 2009 E2/77 456/53 —_— 10.41 0.32 [0.13 ~0.80]
Han PH, 2003 ZZ/40 Z6/47 —_— 11.158 0.99 [0.42 ~Z_30]
He L, 2009 10/24 4727 —_——) 724 4_11 [1.08 ~15.63]
Zhang JR, 2010 ZEFET 31733 4._10 0.81 [0.11 ~&._14]
Total (35% CI) 4387 437 e 100.00 1.05 [0.66 ~1.68]
Total events: 324 (Age( € 60), 273 (Age(=60))
Test for heterogeneity: Chi’= 22.05, df = 10 (P=0.01), 1’= 54 §%
Test for overall effect: Z =020 (P=0.54)
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Figure 3 Forest plot about the association between Survivin and age in NSCLC

Studly Smoker Mon-smoker OR (fixed) Weight OR (fixed)
or sub-category nitl ni 93% CI % 95% C1
Cong DG, 2003 26/40 20736 — 1435 1.49 [0.59~3.74]
Wang L , 2005 42/58 25/38 — 16.91 1.37 [0.56 ~3.30]
Hue IX, 2008 29749 g B e —— Z20.29 0.97 [0.40~E. 34]
Wang ZZ, 2003 26740 20736 —— 14.35 1.43 [0.59 ~3.74]
YWang JH, 2009 32/51 24/35 —— Z1.52 0.77 [0.31~1.92]
Wang ZZ,2010 26/39 8/13 —_—t 8.12 125 [0.34 ~4.59]
Zhang JR, 2010 32734 24726 & y  3.2% 1.33 [0.18 ~10.15]
Total (95% CI') 31l £19 ' loo.00 1.18 [0.81~1.73]
Total events: 213 (Smoker), 142 (Mon-smoker)
Test for heterogenetty: Chi’= 163, df =6 (P=0.85),1°= 0
Test for overall effect Z=0.87 (P=0.39)
02 05 1 2 5 10
Favours trestment  Favours cortrol

B 4 Survivin Fix53E/NA AT ERERESXER

Figure 4 Forest plot about the association between Survivin and smoking history in NSCLC
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Study SQUaMmoUs carcinoma Adenocarcinoma OR(random) Weight OR (random)
or sub-category ni ni 95% CI % 95% CI
Cong DG, 2003 20420 Z0/38 —F 1.14 37.00 [2.0% ~685.81)
Zhang XY, 2004 13726 15723 —_— 3.91 1.45 [0.43 ~4.590]
Ren YJ, 2005 18/33 /28 —)  4.35 4.07 [1.36 ~1E.2Z]
Wang JH, 2005 £7/48 27/40 e L E9 0.62 [0.26 ~1.48]
Wang L, 2005 45/60 z2z/32 e 496 1.36 [0.53 ~3.52]
Zheng G, 2005 40/57 23743 T— £ Bl E.05 [0.30~4.67]
Zhou JM, 2005 17/22 13721 & 3.13 0.80 [0.18 ~3.50]
Akyiirek N, 2006 28/58 11716 —_— 4.02 0.86 [0.Z6 ~Z.83]
Li #iC , 2006 28739 17725 —_—r 4.38 1.20 [0.40~3.57]
Yizchioni B , 2006 67/70 33739 —a—) 3.21 4.06 [0.96 ~17.26]
Wang J, 2006 25745 24735 e 5.07 0.57 [0.23 ~1.44]
Wang M , 2006 23738 16/Z6 —_— 4. 68 0.96 [0.34 ~Z.67]
Xue Z¥ , 2006 Z23/39 E7/45 —_— L. Z3 0.96 [0.40~EZ.30]
Song N, 2007 39/41 44,/47 & Z.3E 1.33 [0.21 ~8.37]
Li CH , 2008 25/42 z21/49 - 5.46 1.96 [0.85 ~4.53]
Wang ZZ , 2003 Z2f3z E7/4E —_—r 4_84 122 [0.46 ~3.25]
Han PH, 2009 38750 10737 —% 4.86 .55 [3.E83 ~EE.63]
Wang JH, 2009 22437 2537 —_— 4.95 0.70 [0.E7 ~1.8E]
Yamazhita =, 2009 7716 19/27 —— 3.68 0.33 [0.05 ~1.13]
Jiang MWD, 2010 lz2/28 14/20 —— 3.93 0.32 [0.10~1.08]
Wang ZZ, 2010 17/2¢6 13/24 R 4.20 1.60 [0.51 ~4.59]
Yang DX, 2010 17726 ZES34 —_— 4. 48 1.03 [0.35~3.01]
Zhang JR, 2010 ZES28 30/32 & Z.01 0.87 [0.11 ~6&.59]
ZhyCZ,2010 10/320 10427 —_—— 4.39 0.85 [0.E9 ~E.53]
Total (95% CI ) a1l 787 i 100.00 1.24 [0.30~1.73]
Total events: 626 (Squamous carcinoma), 494 (Adenocarcinoma)
Test for heterogeneity: Chi’= 47 85, df = 23 (P=0.002), 1’=52.0%
Test for overall effect: Z=1.30(P=0.19)
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Figure 5 Forest plot about the association between Survivin and histologic subtypes in NSCLC
Study T3+T4 stage T1+T2 stage ORfixed) Weight OR (fixed)
or sub-category i ni 95%CI % 95% CI
Cong DG, 2003 6/14 40762 —_— 13.09 0.41 [0.13~1.34]
Zhang XY , 2004 z1/27 17733 —=s—}) .29 3.29 [1.06 ~10.25]
Wang JH, 2005 30/39 24749 —l 7.63 3.47 [1.37~8.8E)
Wang L, 2005 31737 36759 —_— 7.00 3.30 [1.1%~5_14)
Akyirek N, 2006 44/69 6/1Z —_— E.76 1.76 [0.51 ~&.04]
Wang J , 2006 36750 13730 —_— 7.07 3.36 [1.30~8.70]
Xue IX , 2006 37/60 l3/24 & 11.07 1.36 [0.E5Z ~3_54)
LiCH,2008 18725 Z8/56 — 7.5E Z2.587 [0.93~7.12]
Wang Z7 , 2008 El/z8 z1/40 —— 6.72 2.71 [0.934 ~7.81]
Han PH, 2009 24740 23747 —_— 13,15 L.E7 [0.67 ~3.67]
Wang JH, 2009 29737 z3/49 — g8.10 2.7 [1.03~7.14]
Yamashita S, 2009 2/d ZE/43 4 ' 3.44 0.65 [0.08~5.09)
Jiang MD, 2010 18726 a/zz —s—) 4.15 3.94 [1.18~13.1Z2]
Total (95% CI) 486 526 < 100.00 2.20 [1.65~2.93]
Total events: 317 (T3+T4 stage), 283 (T1+7T2 stage)
Test for heterogenetty: Chi’=14.89, df =12 (P=0.25),1’=19.4%
Test for averall effect: Z = 540 (P= 0.00001)
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Figure 6 Forest plot about the association between Survivin and T stages in NSCLC
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Study [TI+IV stage [ +11 stage OR (taniom) Wyeight OR (raniom)
or sub-category nM ni 95% CI % 95% CI
Wang JH, 2005 15/16 24/44 —F  B.4F 12,50 [1.52~103.04]
Zheng 5Q, 2005 21737 40/6l — 15.89 0.6% [0.30~1.53]
Bleyirek N, 2008 48/7% Z/e ——=—} 10.13 4.00 [0.68~23.41]
Yizchioni B, 2006 7/9 1Z0/1Z9 —e— 10.43 0.26 [0.05~1.45]
Chen Y&, 2009 63/77 29743 —a—F 15.04 4.16 [1.58~10.599]
Han PH, 2009 35748 1674z —&—+ 1555 4.38 [1.80~10.66]
He L,2009 10/23 2/E6 —% 10.71 9.23 [1.75~48_62)
ZhuCZ, 2010 11/18 12742 —a—F 13.80 3.93 [1.23~1Z.53]
Total (35% CI) 300 393 ~sofiiiee-  100.00 2.79 [1.23~6.35]

Total everts: 216 (TI1+IV stage), 245 ( I +11 staoe)
Test for heterogenetty: Chi’= 23.89, df =7 (P=0.001),1>=70.7%
Test for overall effect. Z =244 (P=0.01)
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Figure 7 Forest plot about the association between Survivin and clinic stages in NSCLC

Study N+ status MO status OR (random) Wight OR (random)
o sub-category ni ni 95% CI % 95% CI
Cong DG, 2003 a8s18 38/58 —_— 4 58 0.42 [0.14~1.23]
Zhang XY, 2004 30/42 8/18 - 4.43 3.13 [0.99~9.83]
Cong DG, 2005 Z1/40 /20 —F 3.5l 9.95 [Z.03~48.64]
Ren ¥J, 2005 BfE2E 20439 # 446 0.36 [0.12~1.10]
Wang L, 2005 £3/69 14/27 —_— 4. 88 3.08 [l.20~7.87]
Zheng 5G, 2005 L4777 9723 —_— 4. 82 3.65 [1.39~09.63]
Zhou JM , 2005 10/11 24/32 & 4 Z.50 3.33 [0.37~30.26)
Akyiirek N, 2006 48/70 ] —_—) 3.34 6. 85 [l.22~35.05]
Li XC, 2006 31/38 14/26 —a—P  4.47 3.80 [l.23~11.70]
Yigchioni B , 2006 31/34 96/104 —_— 3.91 0.86 [0.22~3.45]
Wang J, 2008 31744 18/36 4.93 2.38 [0.95~5.98]
Wang M, 2006 Z23/35 21737 —_—t 4. .85 1.46 [0.56~3.79]
Xue Z¥ , 2006 44 /79 3f5 & 3.04 0.84 [0.13~5.30]
Song M ,2007 51/54 34738 3.08 1.00 [0.16~6.30]
Li CH, 2008 Z0f52 26739 _ L.04 0.31 [0.13~0.75]
Wang Z7 , 2008 38/52 1072z —_— 466 386 [L.15~9.21]
Chen Y@, 2009 66/73 32747 —s—F 4.7 4.42 [l.64~11.91]
Han PH, 2009 21725 27/62 —%) 4.35 6.81 [2.09~22.18]
He L,2009 14/Z6 23728 — 3.41 0.10 [0.0Z2~0.5Z]
Wang JH, 2009 34/45 Z2f4l —_—— 4.93 Z2.67 [L.07~6.67]
Yamashita 5, 2009 9/14 10433 —_—a) 4.04 4.14 [1.10~ 15 5Z]
Jiang ND, 2010 21730 5/18 —s—) 4.10 6.07 [L.e6~22.12]
Yang DX, 2010 Z4/30 15/30 —=——}  4.43 4.00 [L.27~12.58]
ZhuCZ,2010 z1/40 z2fz0 —F 3.51 9.95 [E.03~48.64)
Total (35% CI ) 10z0 806 el 100.00 2.14 [1.36~3.35]
Total everts: 709 (N+ status), 475 (NO status)
Test for heterogeneity: Chi®= 77.97, df = 23 (P=0.00001), 1°= 70 5%
Test for overall effect Z=3.30 (P=0.0010)
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Figure 8 Forest plot about the association between Survivin and lymph node status in NSCLC
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£ p53 B PE 4E 2 3k (Survivin - /p53 — ) 98 4]
(61.64%,98/159),
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Study Lowe High+Moderate OR (random) Weight OR(random)
or sub-category ni ni 95% CrI % 95% CI
Cong DG, 2003 34758 12718 —_— E.E3 0.71 [0.23~E.15]
Zhang XY, 2004 18/24 Z0/38 —_. L.45 Z.40 [0.77~7.46]
Ren YJ, 2005 13730 13731 —_— £.87 1.06 [0.38~E.9E]
Wang JH, 2005 46/56 23745 —s—F) (.28 4.40 [1.79~10.82]
Wang L, 2005 46/56 21740 —a—F .20 4,16 [l.65~10.48]
Zheng 5@, 2005 29750 34/50 —_— 6.58 0.65 [0.29~1.47]
Zhou Ju, 2005 9/14 25/z29 s 4. 74 0.2% [0.06~1.3E]
Li %C, 2006 21724 24740 —s—}) 4.£9 4.67 [1.15%~18.28]
Yizchioni B, 2006 21724 z24/40 —_—s—) 4.£9 4. 67 [1.15~18.28]
Wang M, 2006 E1/Z6 23746 —s—3) 5.4F 4,20 [1.35~13.08]
Hue Z¥ , 2006 20733 30751 —_— £.31 1.08 [0.44~Z.63]
Song N, 2007 28730 EE/5E & 3.42 0.76 [0.1Z~4.84]
Li CH, 2008 Z1/30 28/6l —_— £.18 3.36 [1.3Z2 ~8.54]
Wang ZZ , 2008 24730 24744 —a— LG8 3.33 [1.14~9.758)
Chen Y@, 2009 28/29 70/91 —= 3.00 .40 [1.08~65.47]
He L, 2009 l4/26 23/25 +— 3.9 0.10 [0.0Z ~0.5E]
Wang JH, 2009 25733 31753 -T—— 6.04 E.ZE [0.84~5.8Z]
Yang DX, 2010 11/13 28/47 ——s—) 3.98 3.73 [0.74~18.77]
Zhang JR, 2010 25425 31735 = 1.76 T.29 [0.37~141.73]
ZhuCZ, 2010 9/13 14747 —_a—) 479 E.30 [l.40~20.1Z2]
Total (95% CI ) 624 887 - 100.00 1.98 [1.27~3.08]
Total events: 463 (Low), 550 (High+Moderate)
Test for heterogenetty: Chi*= 51.38, df = 13 (P< 0.0001), 17= 63.0%
Test for overall effect: Z = 3.03 (P=0.002)
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Figure 9 Forest plot about the association between Survivin and cell differentiation in NSCLC

Study Survivin positive Survivin negative OR (random) Wigight OR (random)

or sub-category ni ni 95% CI % 95% CI
Zhou JM , 2005 8/3z 8/11 o 23.12 0.13 [0.03~0.59]
Akyirek N, 2006 8/51 24/28 4 25.24 0.03 [0.0L~0.11]
Yischioni B, 2008 44/127 4711 —_— 25.40 0.93 [0.26 ~3._34]
Yang DX, 2010 7741 11721 —a— ZE6.24 0.19 [0.06 ~0.61]
Tatal (95% CI ) 251 71 ERE R ea—— 100.00 0.16 [0.04 ~0.66]
Total events: 67 (Survivin positive), 47 (Survivin negative)

Test for heterogenetty: Chi’= 1349, df = 3 (P=0.004), I’= 77 8%

Test for averall effect: Z=254 (P=0.01)
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Figure 10 Forest plot about the association between Survivin and overall survival time in NSCLC
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