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Meta-analysis on association of human papillomavirus
infection with clinicopathological features in
Chinese lung cancer
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Abstract Objective: To evaluate the relationship between human papillomavirus (HPV) infection and clinicopathological
features of lung cancer patients in China by meta-analysis. Methods: The literatures were collected and retrieved
in English literatures of PubMed and Chinese literatures of CBM, CNKI, Wanfang Medical Database before
April 2017. Review Manager 5.3 was used to calculate the odds ratio (OR) and 95% confidence interval (CI).
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Results: Nine studies contain 1 364 patients and 533 controls; subgroup analysis showed that HPV infection
in lung cancer was higher than that in the control group of PCR using HPV16/18 specific primers (P<0.00001)
and so was the group of PCR using universal primers (P=0.0002). However, there was statistical heterogeneity in
subgroups (P=0.02; I'’=82.6%); HPV infection was significantly correlated with the differentiation (OR =0.43;
95% CI 0.29-0.64; P<0.00001) and pathological type of lung cancer (OR =2.91; 95%CI 2.16-3.91; P<0.00001),
but not correlated with sex, age, smoking, lymph node metastasis, and clinical stage; the expression of p3S3 protein
in HPV positive group was significantly higher than that in HPV negative group(OR =1.98; 95% CI 1.46-2.67;
P<0.00001). Conclusion: HPV infection may be one of the risk factors for lung cancer in China and it is

correlated with the occurrence and differentiation of lung cancer. The development of HPV-associated lung cancer

is partially induced by pS3 mutations at least.

Keywords

il g e ] UL B I 2 — R R
%, WHH B AR RN B fER R R, Hiikdk
W A AR BB AN TS 22, DR G R RO 2 A 1 B
T R R R IR A BN, Syrjénen%[lrz]?%ﬂj
HPV AL 5 | A A 2 AR, IF B R E 2
W T HPV-DNAK H R Ny 5%t fili i B
A HP VIR 1 20~1009% A 2514 45 5 (Kt %AE
B PV ZE i 1 il 0 v A4 RS, (R A o B 2
TR/ AT A 40, ¥ R HP VIR Y X B . 4141
22 5 K AE il v B &R AL . BFSSIERT . ps3E
20 B A 3 B B R, R R R R R 4R
MEZZFps3F M Ak, HHPV E6E H it 5ps3
g Gl R g A R, AR HE 5 5E A
F T (B AR P HP VIR 5 ps3E 1 # ik
Z B AR e E A A il (H R HP VYL 25
S 55 i f A O R e X i R e PR 2 B A A | &=
FEE, AR EHPVIE YL 5 IR E i A
S M 1 [0 JBT M F 28 47 Meta 20 B, LAY HE A% BH
HP VIR YL 25 5 i 40 0C, S HAF & il 9 (%) 7] B
BL

1 BRE T

1.1 XEE R

LI “lung cancer” #1 “human papillomavirus
or HPV”™  SCH i 5 2 PubMed ¥ KUH J% & R 1Y
e SCICHR s TR ERL BT A N EL Sk R e T R
HPV” Oy Sefinl, 3 o [ A 1 B2 2 SCRRECHE 18
(CBM) . H[E %0 M (CNKI) $ 4 22 . 7 5 B5 24 508
JE P SR Y R SCSCHER o SRR I ] Dy B R
20174E4 ), e IRAG , XA R B A STk 2
SR AT & .

human papillomavirus; lung cancer; p53; Meta-analysis

INAKRUE . 1) B FEF R e PR 532 14 o [ i
B 2) BT IEHP VARG 5 fili I S He i PR g B
R AIE 5C 2R A0 1 X BRAIE S 5 3) HP VA AG I J7 v
PCR, pS3HAGINJ7 ik A e i fb, A Wi A F E
brdfiEs 4) KB BB, RUIRTERHER, B
L5 KB

HEBRARAE . 1) ARHBURA AT 3CHR; 2) 4
a3 Wy 52 0 2 S Al AT ST SCHR s 3) AR ISR W 5T STk
LR 4) B AR, HAE R R E R
e R A BIF T AR B R R R A

1.2 XEkRETEH

AL W /R -8 K42 5 3K (the Newcasde-Ottawa
Scale, NOS)A ML ENT TR i, 3R L
SARE A, W oW, 7~9 e Ry A v R
W, =sPiv iE (R,

1.3 FRHRE

R SCHR A A KR BR bm v, B3 BB 2 B
&, JF i ALEE ST R CBORE, Wi WA —
2, S = E I BEORHEU AR L.

1.4 Grits4bE

i FHRevmanS. 358 14K 4 47 Meta s B A 56
LU A F (odds ratio, OR) X 95%CIfE R4 #T 5%
Thig o X & SCHRES SR EAT S B 9%, P<o.1,
I’=50% A Stk %Fﬁﬁ@m%{@*ﬁﬂ(random
effects models, REM)i?_Fﬁ?ﬁ:H‘ﬁ, P>0.1, I’<50%
e FH [ 2 SO0 A (fixed effects model, FEM)Z)
Br o 55 3 a0 AR AR AT BURRPE 73 BT o R R A
for 38 3 s il s 2 B AT R, T S S X PR B
56 8 W B 7R P BEAFTE K R M 7T o



Il R i 2 i, 2017, 37(10)  http://Icbl.amegroups.com

2160

H HE ‘v
RN oC 8 ‘DVOT ‘DOSSS IT R od ‘IS ‘T (e¥'8) L €8 PR 9T0T * o 7 R EY
MOd ‘Y
Zpxourun g ‘g
[ (22 (ov [KVNA AdH
349 H CBEBHL 1T O0ST9) DTOSN T Hpby ALL X2[dUaS[[2L, — (6cvT) 0T T8 ¥ 910T (o &1
(Ov €9 10[q
39 [ e S ‘D08 L0T) DTOSN +9D/+5D Sy uRynog ‘+40d 9 ‘81 ‘91  (Tr+P)SL  0LI 754 €10T ‘&K
I'T
D108 LA8T AdH (95°5S)
39 WOf CRESkiEE 9€ OV 9S ‘DODS 88 9491 AdH ey DA 8T ‘91 00T 081 7 hd ST0T *(¢f X
Elif) 1T
(ov TTAN
L [ ‘M €8 ‘D0S 8S) DTOSN 60XN = HSI “4Dd 8T ‘OI (19+S) LL  THT (= 100T [, E8ueyD
(Ov 86 LA8T AdH (60°t)
3L [ ¢ ESE T ‘D0S S17) D'TOSN 9991 AdH Wt DHI ‘HSI “40d 81 ‘91 8¢ €1¢ pifsaes 8007 [, s 3uem
i ST (OV8TI sl dYIddJs g 8S ‘1€
L ME T ‘D0S ¥ET) DTOSN 81 ‘9TAdH Hi Ly 30P 3812431 + YD d ‘8T ‘91 (o¥'8)TT  T9T [ ST0T (o dued
W7 (ov LA8T AdH
3 W EENLL 81T ‘DDS ) OTOSN 9H9T AdH Wt qod 8T ‘9T (991P) ST 09 EmEE STOT o I [
WG (ov LA8T AdH
349 AW CEENL T O0S 8%) DTOSN ‘9H9T AdH R Od 8T ‘91 (¢ss¥) e Tw JETk 910T (eI
i3k
HLESON M e S e )& ,\\mw LNk Ly %/+AdH © X YHIC
17

S[ELI} PIPN[OUI JO SOTISLIdOLIRYD [LIUAL) | J[qe],

BYYEWWII M 12



NFUII AT 55 v R S A I PR BRI SE R A Meta 7087 XUIEAR, 45 2161

2 /R

21 NHEKERER

MR 3R A R 7 00 20 A 2 B STk 7630
Horp e sesciks2s ks, e sCiik238 ke o B A 2
Fe A SCJE AR SCHRHE BR A5 WS BR 7540 SC 3,
AR ASCHko RS, K37k, b
(K1, %£1).

2.2 AR R HPV KRR ER

8 SCHk P R FR A IE T 2814, IE H X R4 AL
53341 (12) .

WHEPCRIERMHAPVET G AT, ok
WATH, BHPV16/ 184 FYEGI W . @ 5l
Y o WA A A A 4B g, YR R i 4l
ZUPHP VS R 5 T IE 5 X R4 2, R s
AL A7 S BB (x°=1.29, P=0.73, I"=0%),
7 38 FH 51 400 4 4 1) 8 2 S M3 (x°=19.23,
P=0.0002, I’=84%), WHEEZRFHGEIT¥E X
(P=0.02, I’'=82.6%).

Y8 I A GUERARURTE],, o AT, B
WORA A . A B A, WA,
PR (8] B A AR e it 2 S e, R FH Bl ATL 2800 5
R, 5 R i L 4P HP VIS L R 5 T IE R
Xt BB 4141 (P=0.007, P=0.001).

2.3 HPV B 5MiEEESMIE KRR ERLENX R
2.3.1 HPV B # 5 M 569 X %

LGy A 5E, Hrh B 7460, Zot3494i,
I#] 52 R0 B R Meta 70 BT &5 SR R, HPVIEL 7R 5
PR 5 2 M 3 i R TC W i 25 7 (OR=0.97;
95%CI0.73~1.29; P=0.82; [K3),
2.3.2 HPV B 58R e X £

@A sE, Ho g Hes 1, =HEW 4
388%1, BEMLAL N AR Meta 0 BT &5 R B, W
HIMTHP VIR YR TCH B 2% 55 (OR =1.54; 95%CI
0.78~3.06; P=0.21; F4).
2.3.3 HPV &3 5 M 2 £ A 8 X &

gy AT, Ho b SR 40 M (squamous
carcinoma, SQC)716%|, JfJ# (adenocarcinoma,
AD) 4631, [ 7 &0 AL B Meta 43 B 245 S R
SQCHHHPVEYE T E W TAD(OR=2.91;
95%CI2.16~3.91; P<0.0001; [¥5),
2.3.4 HPV &3 5 Mg o LR o X &

A5, Hm i fbrmisafl, /s
fbiEE660M1 , [E E SN A A meta BT 25 R, Y/
oA HP VB YL 46 1 28 5 T 51 431k J8 (OR=0.43;

95%CI0.29~0.64; P<0.0001; [Kl6),
2.3.5 HPV B 5 Mk @25 4545 09 X &

LW A7AIE5E, A AR OSSR sS4,
TCibk EL B85 5 7 #4201

WA R BN RS AN A
WEoT, [ EB N A Meta s> 81, A M E 25
M) HHP VYL S5 T L4 R A R
(OR =2.33; 95%CI 1.06~5.12; P=0.04); i3l
YN AANBESE, [ RO 5 B Meta 53 AT, HPV
YL 55 it g S8R T Ik T 45 e B8 T WY I AH OGPk
(OR=0.85; 95%CI0.47~1.55; P=0.60; Kl7).
2.3.6 HPV & % 5 il f& s R 5 41 89 % &

I A awFgE, Hbhr+zesfl, 1mi+1v
W1oof, [EERM WA Meta 3 AT &5 R BR . P
A EHP VYL R IC ] I 22 5% (OR=0.86; 95%CI
0.58~1.28; P=0.47; X8),

2.4 P53 EHRIEE HPV WX R
ey A sASFgE, HoAHPVIH % A9 fil g 5

355, HPVEH MM B E so2 ], [E &
FiEI Meta P T 45 R /R . HPVIHME4 PS3E
235 8 % = THPVIHYEZA (OR=1.98; 95%CI
1.46~2.67; P<0.00001; ¥9),

2.5 GRS

el L 2P HP VIR B DL 43 BT, Yu
RIS REAR K, AE N 16.6%, X 45 H
MK, & d8dE G EHar, 50
(X’=25.65; P=0.0003; I’=77%; #2), KHFHHLRL
MR SR BT A — 8, U 3 B UL B AR
I LS BA B iy T Sk

HP VI G 55 fifi Ja 15 PR 95 327 F¢ 1E ¢ R 40 #r
IR 5 A TR A sz B R0 A TR Uk 2R AT 43 B DA
PR BURME . FEIEMHPVIER Y 5 B BB
AHOCPERT 0 FH Bl AL RGN AR R 2 B0 7 3 TG A oG 1
(P=0.21), TNz H [ 5 2400 453 0 2 30 2 2 AT +H
K (P<0.001), ULAHHPVIER YL 5 8 25 0 0 ) 41
KA A3 BT 1) B E A vR o A B BT B0 7 A TR 2 i S
MR[11], 1S 2IHPVER YL S B 2 A WA 2 (8] 2 Jo A
FNE(P=0.44), I Meta s AT (1445 5% LA BEHLAL N 5
RIZE RN E

2.6 RS
X % 38 H PV AE il g5 £ A P 0 B Y 8 A i 5

AT S E 3B, a5 R R IAETE — 2 1 R 3R I oy
(F10),



2162 Il R i 2 i, 2017, 37(10)  http://Icbl.amegroups.com

i 1o B A AR ARARAH ISR (n=763) -

eI (n=528)+11 3 (n=238) BT (1=0)

A\ A\
| S5 AFAT SR (n=758) |
Y
| B SRR (n=541) |_>| HE (1=492)
A\

| B4 i (n=49) |—> HiV:

G AP (n=22)
v BRI 42 (n=6)

| o A AR BRI SR (n=9) | Gk (n=12)

B 1 N SCEREY T I i 72

Figure 1 Flow diagram of systematic literature search
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Figure 2 Meta-analysis of HPV infection in lung cancer tissues and normal tissues
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Figure 3 Meta-analysis of the relationship between HPV infection and the sex of lung cancer
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Figure 4 Meta-analysis of the relationship between HPV infection and smoking

001 01 10 100
Favours no smoking Favours smoking

sQc AC Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M.H, Fixed, 95% CI
3.1 R SHE SR
XiaoHong Fan2015 17 134 5 128 82% 357(1.2810.00)
YiMing Lu2016 23 48 10 24 128% 1.29(0.48, 3.46) -
YongPing Wang2008 12 215 26 98 31.5%  3.01[1.79,5.08) -
fEsiz015 18 42 7 18 10.3% 1.18(0.38, 3.64) N
Subtotal (95% CI) 439 268 62.8%  2.43[1.65,3.59] L 4
Total events 170 48
Heterogeneity: Chi*= 4.35, df=3 (P=0.23); F=31%
Test for overall effect: Z= 4.48 (P < 0.00001)
3.1.2 RN S BB
MingLi2016 17 62 3 2 6.0% 2.27(0.59,8.69) N R —
YanYu2013 64 107 1" 63 10.2% 7.04(3.30,14.99) -
Yan Yu2015 45 88 15 56 16.5% 2.861.39,5.90 —_—
ANSE2016 2 20 5 55  4.4% 1.11[0.20,6.24)
Subtotal (95% CI) 217 195 37.2%  3.71[2.35,5.86] >
Total events 128 34
Heterogeneity: Chi*= 5.63, df=3 (P=0.13); F=47%
Test for overall effect: Z= 5.61 (P < 0.00001)
Total (95% CI) 716 463 100.0%  2.91[2.16,3.91] <
Total events 298 82
Heterogeneity: Chi*= 11.80, df= 7 (P = 0.11); F= 41% 0 o1 051 140 1007

Test for overall effect: Z=7.07 (P < 0.00001)

F AC F ac
Test for subgroup difierences: Chi*= 1.89, df=1 (P = 0.17), F= 47.0% a¥oUrsAC ‘Favaurs SQC

&s HPVE L 5 iR IE K B A Meta 5 #7

Figure S Meta-analysis of HPV infection and pathological types of lung cancer
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Figure 6 Meta-analysis of HPV infection and the differentiation of lung cancer

001 01 10 100
Favours moderate/poor-dif Favours well-dif



2164 Il R i 2 i, 2017, 37(10)  http://Icbl.amegroups.com

Eol *x Odds Ratio 0dds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
5.4 RINBFSHE ST kT8
YiMing Lu2016 15 24 18 48 128% 2.78(1.01,7.64)
YongPing Wang2008 94 201 44 112 201% 1.36(0.85,2.17) T
fBR2015 18 30 730 116% 4.93(1.61,15.07) —
Subtotal (95% CI) 255 190 44.5% 2.33[1.06,5.12] .
Total events 127
Heterogeneity: Tau®= 0.30; Chi*= 5.21, df= 2 (P = 0.07); F=62%
Testfor overall effect Z= 2.10 (P = 0.04)
5.1.2 RIS RET UG
MingLi2016 9 53 1130 126% 0.35(0.13,0.99) —]
Yan Yu2013 48 113 27 57 17.7% 0.82[0.43,1.56) T
Yan Yu2015 N 84 3% 96 182% 0.97[0.53,1.79) —
EEAR2018 5 36 2 47 70% 3.63(0.66,19.91] —
Subtotal (95% CI) 286 230 55.5% 0.85[0.47, 1.55] -
Total events 93 76
Heterogeneity: Tau*= 017, Chi*=5.78, df= 3 (P = 0.12), F= 48%
Test for overall effect: Z= 0.53 (P = 0.60)
Total (95% CI) 541 420 100.0% 1.35[0.79, 2.29]
Total events 220 145
Heterogeneity: Tau®= 0.31; Chi*= 17.85, df= 6 (P = 0.007); *= 66% =0 o 091 ' 1*0 100’
Test for overall effect: Z=1.09 (P = 0.28) ' s Fi ; Ao 4
Testfor subgroup differences: Chi*= 3.97, df=1 (P = 0.08), IF= 74.8% Favours MBI Favours HHERRE
El7 HPVEL L 5 Az ik B2 4555 75 55 R AU Meta 3 4T
Figure 7 Meta-analysis of the relationship between HPV infection and lymph node metastasis of lung cancer
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Figure 8 Meta-analysis of the relationship between HPV infection and clinical stage of lung cancer
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Figure 9 Meta-analysis of the relationship between pS3 protein expression and HPV infection
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2 [FEE S5 RAER S THPVERE 5 A I R R IE FAHE X BB X R &R

Table 2 Analysis of HPV infection and clinicopathological features of lung cancer by the original model and the opposite model

OR 95%ClI P
S BRI
JAEE A AP AR JAERY FA B AR JEARE Y HA S A
PERI 0.97 0.93 0.73~1.29 0.66~1.30 0.82 0.68
WS 1.54 1.94 0.78~3.06 1.46~2.58 0.21 <0.001
hs B 291 2.68 2.16~3.91 1.75~4.08 <0.001 <0.001
bR 0.43 0.38 0.29~0.64 0.21~0.67 <0.001 0.001
N 22 1.35 1.24 0.79~2.99 0.96~1.23 0.28 0.13
It PR 324 0.86 0.86 0.58~1.28 0.58~1.28 0.47 0.47
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Figure 10 Bias analysis funnel map
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