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[ Abstract)] Objective To explore the relationship between p53 codon 72 gene
polymorphism and the risk of breast cancer in Chinese women. Methods Relevant literature
published in PubMed, Embase, Web of Science, CNKI and WanFang Database was searched
systematically from inception to March 31, 2021. Two reviewers independently screened the
literature, extracted data, and evaluated the risk of bias in the included studies. The systematic
review and meta-analysis were performed using Review Manager version 5.4 and Stata version
16.0. Results A total of 13 studies were included in this meta-analysis, including 5,411 breast
cancer patients and 5,758 non-tumor or healthy subjects. Total meta-analysis results showed
that the homozygous model [PP vs. RR: OR=1.16, 95%CI(0.93, 1.46), P=0.200], the recessive
model [PP vs. RR+PR: OR=1.09, 95%CI(0.91, 1.32), P=0.340] and the dominant model [PP+PR
vs. RR: OR=1.13, 95%CI(0.97, 1.30), P=0.120] suggested that codon 72 gene polymorphism
may not be associated with the risk of breast cancer in Chinese women; but the heterozygous
analysis model [PR vs. RR: OR=1.15, 95%CI(1.05, 1.26), P=0.002] suggests that polymorphism
may be associated with the risk of breast cancer in Chinese women. Subgroup analysis further
found that studies with larger sample sizes made it easier to conclude that the p53 codon 72
gene polymorphism was related to the risk of breast cancer in Chinese women. In addition,
in the heterozygous model, when the control group represented a healthy community or the
genotype frequency met the Hardy-Weinberg balance, it was easy to draw similar conclusions
that the p53 codon 72 gene polymorphism was related to the risk of breast cancer in Chinese
women. Both the funnel plot and Egger's test showed no publication bias. Sensitivity analysis
showed that, except for the dominant model, all other model analyses suggested that a single
study did not change the results of the meta-analysis. Conclusion Heterozygous model analysis
suggests that p53 codon 72 gene polymorphisms may be associated with the risk of breast
cancer in Chinese women. In the future, more high-quality and large sample studies are needed

for verification.
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Figure 1. Flow chart of study selection
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Table 1. Basic characteristics of included studies

. i Sof HRZ a4l X HEA NOSTE4
AT R B YIRg > T pwe
(I o2/ B 2H ) K PP PR RR PP PR RR (4})
Li 2002"" 28/50 e X 6 11 11 14 26 10 8 0.74
Siddique 2005%" 94/265 E iy X 20 38 36 38 120 107 8 0.64
Ma 2006™ 404/472 VLR X 77 178 149 100 222 150 9 0.29
ks 20077 83/167 WL X 17 45 21 33 87 47 7 0.52
Lum 2008 393/80 i X 88 200 105 13 38 29 8 0.93
Song 2009” 1110/1 097 Kt f#hIX 222 547 341 228 514 355 9 0.10
MAR 20107 90/94 K X 28 32 30 42 28 24 8 0.00
Leu 20111 239/321 Bk BB 78 90 71 88 129 104 8 0.00
IEHE 20137 289/289 T X 84 136 69 59 150 80 8 0.46
Liu 2013 1 100/1 400 4. rdr #X 238 566 296 237 674 489 9 0.85
FAHFEH 2013 600/600 WL X 160 301 139 109 308 183 9 0.30
Chen 2018™ 727/671 BE. )l HX 205 386 136 227 327 117 7 0.97
Hao 2018 254/252 VLR X 39 149 66 47 123 82 8 0.94

E: R: WA (Arg) ; P: AR (Pro) ; NOS: AF i R—iE KR Ei#MEE R (Newcastle—Ottawa Scale ) ; HWE: »Aib—84h

#&-F#r (Hardy—Weinberg equilibrium ) ; # K. # X4 RAR; El: ERIERES
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A  Outcome: PPvs.RR

Case Control Odds Ratio Odds Ratio

d u Even en a Random. 95% ¥
Li 2002 6 a7 14 24 2.5% 0.39[0.11, 1.41] —
Siddique 2005 20 56 38 145 6.1% 1.56 [0.81, 3.03] S -
Ma 2006 77 226 100 250 9.3% 0.78 [0.53, 1.13] S §
Zhang 2007 17 38 33 80  5.0% 1.15[0.53, 2.51] I
Lum 2008 88 193 13 42 56% 1.87[0.92, 3.81] T =
Song 2009 222 563 228 583 10.9% 1.01[0.80, 1.28] =
Nan 2010 28 58 42 66 5.5% 0.53 [0.26, 1.09] e
Leu 2011 78 149 88 192 8.6% 1.30 [0.85, 1.99] i
Liang 2013 84 153 59 139 82% 1.65[1.04, 2.62] =
Liu 2013 238 534 237 726 11.0% 1.66 [1.32, 2.09] ==
Wang 2013 160 299 109 292 9.9% 1.93[1.39, 2.68] S
Chen 2018 205 341 227 344 101% 0.78 [0.57, 1.06] =l
Hao 2018 39 105 47 129 74% 1.03 [0.60, 1.76] -
Total (95% CI) 2732 3012 100.0% 1.16 [0.93, 1.46]
Total events 1262 1235

Heterogeneity: Tau? = 0.11; Chi? = 42.57, df = 12 (P < 0.0001); I* = 72%

Test for overall effect: Z = 1.29 (P = 0.20)

B Outcome: PR vs.RR

01 02 05

N

2 5 10

Favours [case] Favours [control]

Case Control 0Odds Ratio 0Odds Ratio
_Study or ¢ Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Li 2002 M 22 26 36 11% 0.38[0.13, 1.17] i
Siddique 2005 38 74 120 227 32% 0.94 [0.56, 1.59] == -
Ma 2006 178 327 222 372 10.5% 0.81[0.60, 1.09] |
Zhang 2007 45 66 87 134 2.0% 1.16 [0.62, 2.17] S
Lum 2008 200 305 38 67  24% 1.45[0.85, 2.49] T=
Song 2009 547 888 514 869 22.1% 1.11[0.92, 1.34] ™
Nan 2010 32 62 28 52 1.6% 0.91[0.44, 1.91] — el
Leu 2011 9 161 129 233  52% 1.02[0.68, 1.53] =il
Liang 2013 136 205 150 230 5.3% 1.05[0.71, 1.56] il
Liu 2013 566 862 674 1163 21.9% 1.39[1.16, 1.67] i
Wang 2013 301 440 308 491 10.2% 1.29[0.98, 1.69] =
Chen 2018 386 522 327 444 10.2% 1.02[0.76, 1.35] i
Hao 2018 149 215 123 205 4.3% 1.51[1.01, 2.25] ==
Total (95% Cl) 4149 4523 100.0%  1.15[1.05, 1.26] U
Total events 2679 2746
Heterogeneity: Chi2 = 18.55, df = 12 (P = 0.10); I* = 35% . " X ) Y ’
Test for overall effect: Z = 3.04 (P = 0.002) o4 gé?/ours([)é:se]1Favn>2LJrs [cor?(rol] 10
C Outcome: PP vs. RR+PR
Case Control 0Odds Ratio Odds Ratio
dy or re Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random. 95% Cl
Li 2002 6 28 14 50 2.4% 0.70 [0.23, 2.09] -
Siddique 2005 20 94 38 265 55% 1.61[0.88, 2.95] T
Ma 2006 77 404 100 472 9.2% 0.88 [0.63, 1.22] A
Zhang 2007 17 83 33 167 5.0% 1.05 [0.54, 2.01] e
Lum 2008 88 393 13 80 5.1% 1.49[0.78, 2.82] o
Song 2009 222 1110 228 1097 11.2% 0.95[0.77, 1.17] =
Nan 2010 28 90 42 94  55% 0.56 [0.31, 1.02] |
Leu 2011 78 239 88 321 8.6% 1.28 [0.89, 1.85] gl i
Liang 2013 84 289 59 289 8.4% 1.60 [1.09, 2.34] =
Liu 2013 238 1100 237 1400 11.3% 1.35[1.11, 1.66] S
Wang 2013 160 600 109 600 10.1% 1.64 [1.24, 2.16) =
Chen 2018 205 727 227 671 10.8% 0.77 [0.61, 0.96] =
Hao 2018 39 254 47 252 71% 0.79[0.50, 1.26] - I
Total (95% Cl) 5411 5758 100.0% 1.09 [0.91, 1.32] *
Total events 1262 1235
Heterogeneity: Tau? = 0.07; Chi? = 39.60, df = 12 (P < 0.0001); 2 = 70% =P 052 ofs T 5 1‘0

Test for overall effect: Z = 0.95 (P = 0.34)

D Outcome: PP+PR vs. RR

Favours [case]

Favours [control]

Case Control Odds Ratio Odds Ratio
dy or Subgr Evenf | Even | Weight M-H. Random, 95% Cl Year M-H. Random. 95% CI

Li 2002 17 28 40 50 1.8% 0.39[0.14, 1.08] 2002

Siddique 2005 58 94 158 265 5.8% 1.09[0.67, 1.77] 2005

Ma 2006 255 404 322 472 9.9% 0.80[0.60, 1.05] 2006

Zhang 2007 62 83 120 167  4.3% 1.16 [0.64, 2.10] 2007

Lum 2008 288 393 51 80 54% 1.56 [0.94, 2.59] 2008

Song 2009 769 1110 742 1097 12.5% 1.08[0.90, 1.29] 2009

Nan 2010 60 920 70 94 4.0% 0.69 [0.36, 1.30] 2010

Leu 2011 168 239 217 321 7.9% 1.13[0.79, 1.63] 2011

Liang 2013 220 289 209 289 7.7% 1.22[0.84, 1.77] 2013

Liu 2013 804 1100 911 1400 12.7% 1.46[1.23,1.73] 2013

Wang 2013 461 600 417 600 10.4% 1.46[1.13,1.88] 2013

Chen 2018 591 727 554 671 10.0% 0.92[0.70, 1.21] 2018

Hao 2018 188 254 170 252 75% 1.37[0.94,2.02] 2018

Total (95% CI) 5411 5758 100.0% 1.13 [0.97, 1.30]

Total events 3941 3981

Heterogeneity: Tau? = 0.04; Chi? = 29.26, df = 12 (P = 0.004); I> = 59%
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27

Test for overall effect: Z = 1.57 (P = 0.12) Favours [case] Favours [control]
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Figure 2. Forest plot of p53 codon 72 gene polymorphism and breast cancer risk in Chinese women
E: A AATHA (PPvs. RR) 5 B: Z&THA (PRvs. RR) ; C: [REAEEA (PPvs. RR+PR) ; D: ZMAEA (PP+PR vs. RR )
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F2 WHSH
Table2. Subgroup analysis

WAL PNt e IR A
(I A1 2E /%o PR ) Pl (%) PH OR (95%CI ) Pl
4T (PP vs. RR)

X BRI 0.620
EEpelEs A 1 239/321 - - 1.30 (0.85, 1.99)  0.230
ALK f R ARE 12020 5172/5 437 74 <0.001 1.15 (090, 147)  0.280

FEAC 0.006
=100 1182022297300 5293/5 614 71 <0.001 1.25 (1.00, 1.56) 0.050
<100 P 118/144 0 0.680 0.49 (0.26, 0.93) 0.030

HWE 0.480
P=0.05 1120727297500 5082/5 343 73 0.001 1.21 (0.94, 1.54) 0.130
P<0.05 2l 329/415 72 0.040 0.87 (0.37, 2.08) 0.760

ZRAE TR (PR vs. RR)

X BRI 0.560
EEpelEs AL 1 239/321 - - 1.02 (0.68, 1.53)  0.920
ALK f R ARE 12020 5172/5 437 40 0.080 1.16 (1.05, 1.27)  0.002

A 0.110
=100 1182022 297300 5293/5 614 31 0.160 1.16 (1.06, 1.27) 0.001
<100 PR 118/144 38 0.200 0.70 (0.38, 1.29) 0.260

HWE 0.420
P=0.05 [ 1820727297300 5082/5 343 44 0.060 1.16 (1.06, 1.27) 0.002
P<0.05 2l 329/415 0 0.800 1.00 (0.70, 1.42) 0.980

Bl (PP vs. RR+PR )

X BRI 0.410
Bk AL 1 239/321 - - 128 (0.89, 1.85)  0.180
ALK f R ARE 12020 5172/5 437 72 <0.001 1.08 (0.88, 1.32)  0.460

A 0.020
=100 1182022 297300 5293/5 614 71 <0.001 1.15 (095, 1.39) 0.140
<100 PR 118/144 0 0.720 0.59 (0.35, 1.00) 0.050

HWE 0.560
P=0.05 [ 1820727297300 5082/5 343 71 <0.001 1.12 (0.92, 1.37) 0.250
P<0.05 2l 329/415 81 0.020 0.88 (0.39, 1.98) 0.750

SEAERRS (PP+PR vs. RR)

X BRI 0.960
Bk AL 1 239/321 - - 1.13 (0.79, 1.63)  0.500
ALK f R ARE 120120 5172/5 437 62 0.002 1.12 (096, 1.32)  0.160

FEAC 0.010
=100 11820 22297300 5293/5 614 55 0.020 1.17 (1.02, 1.35) 0.020
<100 PR 118/144 0 0.350 0.58 (0.34, 1.01) 0.050

HWE 0.450
P=0.05 [ 1820727297300 5082/5 343 62 0.003 1.15 (0.98, 1.35) 0.090
P<0.05 2l 329/415 45 0.180 0.95 (0.59, 1.52) 0.820

VE: HWEHgeh-id — 2 145 F 47 ( Hardy—Weinberg equilibrium )
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Figure 3. Funnel plot of each model
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