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Abstract Background and Aims: In recent years, an increasing number of researches have reported the relationship
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between the low expression of liver kinase B1 (LKB1) and the poor prognosis in cancer patients. However, a very
tew studies have reported opposite results, and some studies have shown that in addition to its anti-cancer effect,
LKBI1 also has a cancer-promoting effect. In the pathogenesis process of liver cancer, cancer cells may obtain
genetic changes and induce cancer cell survival by activating the LKB1/AMPK pathway, such as Ras mutation

or Skp2 overexpression. This study was conducted to further determine the relationship between low-expressing

Methods: Literature searches were performed in Pubmed, Embase, and Cochrane Library databases by using
relevant search terms. After literature screening according to the inclusion and exclusion criteria, data extraction
and quality assessment were performed. The the relationship between LKB1 expression and prognosis of cancer
patients were evaluated by Meta-analysis, the source of statistical heterogeneity was determined by subgroup
analysis, and the influence of each individual study on the overall results was detected by sensitivity analysis.
Results: A total of 23 studies with 4 357 patients were finally. The NOS scores for all included studies ranged
from S to 8, with a median score of 6.65. Among the studies, 22 reported the overall survival (OS), and the results
showed that low LKB1 expression was associated with the unfavorable prognosis of the cancer patients (pooled
HR=1.94, 95% CI=1.55-2.43, P<0.001); 12 studies reported the disease-free survival (DFS)/progression-free
survival (PFS)/relapse-free survival (RFS), and the results showed that low LKB1 expression was associated
with poor DFS/PFS/REFS of the cancer patients (pooled HR=1.53, 95% CI=1.08-2.17, P=0.017). The results of
further subgroup analysis revealed that the risk or protective factors were the main source of heterogeneity. Finally,
the results of the sensitivity analysis excluded the influence of each individual study on the overall results.
Conclusion: Although a very few studies have reported the pro-cancer effect of LKB1 in tumors, and the

increased LKB1 expression may promote cancer development, this study confirms that low LKB1 expression is

2 3]

LKB1 and poor prognosis in cancer patients.

significantly associated with poor prognosis in patients with different types of cancers.
Key words Neoplasms; Liver Kinase B1; Prognosis; Meta-analysis
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Table 1 Main characteristics of the included studies

DiE Iz 22t X il S B4 Jisgg s 3k gk (%80
Wu, & > 2018 R 5 W 77/16 I/1I~I11 (35/58)
Hu, %5 134 2019 [ i 81/26 I~I/II~IV (42/65)
Li, % & 2018 GRS B A 28 9 43 WA TRE 42/29 G,/G,/G, (31/30/10)
Zhang, 4 ! 2017 e B IR P 0 20 32/25 I~I/I~IV (39/18 )
Huang, % ! 2017 ] lidpig 110/70 VI/IIAV (15/55/85/25 )
He, & 2 2017 ] g R4 I/1V (98/110)
Pecuchet, 25 2 2017 e AEwpRAE N A fufilgg - 327/163 VIV (238/118/111/23)
Facchinetti, 45 2017 B AR /N e it e 190/112 [~I/ITTA/ITB~IV ( 14/20/267 )
Sun, % 2016 ] B 121/34 I/I/IT/IV (43/49/58/5)
Ma, 45 B9 2016 ] =E 71/38 VIVII/IV ( 25/47/28/9 )
Yang, 45 2015 LHES| T A e 117/88 VIVIIV (23/135/34/13 )
Calles, % 1% 2015 %[ i g 39/87 AR
Wang, & *° 2015 T JHF P A S 214/112 I~I/II~IVA (173/153)
Lee, % 9 2015 T &7 JF40 s 93/27 VI~V (44/39/37)
Lu, % ¥ 2015 i T8 AR 109/0 T~Ty/Ts~T, (51/58)
He, & ¥ 2014 HE S KIa E e F e
Bouchekioua-Bouzaghou, %5 """ 2014 eEs| S 0/154 1/2/3 (31/70/53 )
Tsai, 5 P! 2014 FEAGTE i R P ies P iie
Jiang, 4 2014 hE A/ INAH A s 82/60 I~I/II~IV (107/35)
Zhao, £ 2014 ESEs| /N i it 86/86 T,~T,/T,~T, ( 134/15)
Lee, 25 ¥ 2014 i [ KW 431/341 I/I/IT ( 139/318/315)
Huang, % 27 2013 i JHF 44 s 57/13 I~I/II~IV (39/31)
Shen, % 17 2002 [ LR 0/116 1/2/3 (17/57/47)
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Table 1 Main characteristics of the included studies (continue)
e " HR (95% CI ) 5
g PR (%) 0S DFS/RFS/PFS DS B

Wu, & > AR 4.260 ( 1.870~9.690 ) 2.050 (1.110~3.810) 7
Hu, 4 FSia — 1.730 (1.053~2.849 ) 7
Li, & ™ 27.7~62.7 1.650 (0.300~8.920 ) 1.590 (0.290~8.550) 7
Zhang, % 1 59.3 3.688 (1.124~12.100) — 6
Huang, % " 50.8 ( 10~86) 3.022 (1.002 - 6.016) — 7
He, &5 14 R 1.628 ( 1.060~2.500) — 7
Pecuchet, 45 Ry 2.430 (1.420~3.880) 2.650 (1.110~5.600) 7
Facchinetti, % ™ R 1.310 (0.800~2.140 ) 1.450 (0.920~2.300 ) 6
Sun, % FSia 4.431 (1.363~14.407 ) — 6
Ma, % B3¢ 57 (31~84) 3.527 (1.491~10.630) — 7
Yang, % R 1.845 (1.189 - 2.865) — 7
Calles, £ P 63.5 (30~84) 1.440 (0.920~2.280) — 5
Wang, 45 P e 1.824 ( 1.404~2.377) 1.782 (1.355~2.348) 3
Lee, &5 '8 R 0.496 (0.245 - 1.047 ) 0.333 (0.193~0.564 ) 7
Lu, & ™ R 3.981 (1.698~9.336) = 7
He, % ™% KA 3.146 (1.876~5.276) 3.093 (1.843~5.191) 5
Bouchekioua-Bouzaghou, £ 1] 57 (27~87) 0.403 (0.199 - 0.820 ) 0.549 (0.303~0.990 ) 7
Tsai, 25 P! R 1.868 ( 1.160~3.007 ) — 7
Jiang, % B 58.2 (31~84) 2.128 (1.136 - 4.000 ) — 7
Zhao, % ) 66 (39~90) 19.040 ( 1.590~307.000 ) — 7
Lee, % P 64 (21~89) 1.431 (1.020~2.009 ) 1.398 (1.034~1.890) 7
Huang, % 7 57 (43~72) 2.179 (1.066~4.444 ) 2.737 (1.629~6.271 ) 6
Shen, % 7! 53.7 (32~77) 3.754 (1.899~10.750) 2.529 (1.383~5.933) 6
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Figure2 Forest plots of HR for low LKB1 expression in various cancers

© WA )3 i [ & F A F A EFH

A: OS ¥ HR; B: DFS/RFS/PFS (1) HR
A: HR of OS; B: HR of DFS/RF/PFS

http://www.zpwz.net



52

BARAE, % ATIE#EE Bl 1Rk ik GHEEF TR FUS K AFFN I Meta 247 233

2.4 W45y HrF0 Meta B35 47

M T B9 A B 5T W A A T R
PR, AT 7 A R R AR IR, E
Bt T LT LR 22 B R 52 e« i i 28 A0
NOSTFsr . MR AEmME R . HTHHE AL
FLim FE S AL, A 6 H A R AE 2 AT 2 A AR =
BPER R . XFFOoS (E3) , ¥ (HR=1.65,
959% CI=0.48~5.66, P=0.428) Fl 3, %
(HR=1.21, 95% CI=0.14~10.80, P=0.863)
FELKB UK IR 5K R 15 Z M %A s B 4
%%, ¥ FDFS/RFS/PFS ([K14) , NOS=7
(HR=1.25, 95% CI=0.55~2.83, P=0.357) .

HREH AL (HR=1.40, 95% CI=0.81~2.40,
P=0.226) . RFS (HR=1.28, 95% CI=
0.32~5.14, P=0.727) , DFS (HR=1.52, 95% CI=
0.97~2.38, P=0.066) . i (HR=1.22, 95% CI=
0.31~4.72, P=0.775) . B (HR=1.59. 95% CI=
0.29~8.63, P=0.591) FIFL¥ (HR=1.16, 95% CI=
0.26~5.18, P=0.846) %A B/ BA G #E
MR FR . WA, #E— 24T T Metalnl 15 53 47 LA
PRI S PR R, & BBR T 5 i PR &R W 41 A H
RIEAEHE R TR AP = kI (0S:
P<0.001, DFS/RFS/PFS: P<0.001) (#£2-3) .

Study %
D HR (95% CI) Weight

Study %
D HR (95% CI) Weight
! —
| 4.26 (1.87.9.69) 3.89
—_— 050 (0.25. 1.05) 441
| — 2.18(1.07, 4.44) 4.48
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S 2.10 (1.5, 2.83) 2350
1
1
F—‘-v—} 243 (1.42.3.88) 5.82
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Figure 3 Forest plots of subgroups analyses of OS for different confounding factors
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Figure 4 Forest plots of subgroups analyses of OS for different confounding factors
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Table2 Subgroups analysis of the OS of different LKB1 expression levels

A: Cancer types; B: NOS scores; C: Study types;

BB A

s

i H ik a AL 237 HR 95% CI P 2 Py p

Jihggg S 7

TR BRI 2 276 1.83 1.20~2.80 0.901 0.0% 0.005

& 3 283 1.65 0.48~5.66 <0.001 87.6% 0.428
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HiAthy 5 880 2.10 1.55~2.83 0.227 29.1% <0.001
ESIw il

P> 19 3932 1.94 1.52~2.48 <0.001 68.2% G <0.001
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Table2 Subgroups analysis of the OS of different LKB1 expression levels (continue)
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Table 3 Subgroups analysis of DFS/RFS/PFS of different LKB1 expression levels
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PFS, P=0.846) , ¥ T4it4 & L, i (0S:
HR=1.81, 95% CI=1.36~2.39, P<0.001; DFS/
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P=0.043 ) FIE it (0S: HR=2.57, 95% CI=
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Figure S Analysis of relationship between LKB1 expression levels and survival outcomes in different types cancers

A: OS/%3#r; B: DFS/RFS/PFS 43t

A: OS analysis;

S o P A BB TS AR B o N HEBR AR SN, B —
W FE Xt 0S (FE7A) FIDFS/RFS/PFS (E7B) [
FIFHR AW R

Begg's funnel plot with pseudo 95% confidence limits

log [loghr]
(S}

-2 -

0 0.2 0.4 0.6 0.8
s.e. of: log [loghr] B

0S M¥7; B: DFS/RFS/PFS J0#t
A: OS analysis; B: DES/RFS/PFS analysis

http://www.zpwz.net



A SN N N > > g
H2 BASE, % ATIEHEE Bl (KEL 58 S TR FUE K AT Meta 4T 237
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
I Lower CI Limit O Estimate | Upper CI Limit I Lower CI Limit O Estimate | Upper CI Limit
W, 462 2. W, 262 B i o ) E
Zhang,i‘f%m | § 7= g’y [ Y SRR . MRT————
Fuang, %5 ] | |-
j:j“:[42] | . %ml . -
He, % | Li, 5 [ l
Pecuchet, 25 | | .
Sun, 4 I |4
Ma,%“:m I} Facchinetti, 5 I B w|
Yang, %5 ™1 [ e 6]
Ca]]@,i{%[‘“] ...... | Wangj? ............................. T [T |
Wang, 2 P9 |
mé“% 431 | A [38]
He,%]“? SIS — . B =
He’é“% (5211 0 I—
Bouchekioua—Bouza\ghou,i‘f‘j‘:»[I7I 1l Boucheldoua—Bouzag}mm%“ﬂ e S |
T%a],%: 31 |
Jiang, &5 | Lee, 22191 | O YRS |
Zhao, 25 ?
Lee, 25 139] . - Huang,%ml ______ [T — Y MI————
Huang,% 27 . |
Shen,% BT oo Shen,%‘% B [ I L |
| |
0.41 0.44 0.66 089093 A -0.01 0.08 0.43 0.78 0.86 B

B 7 FTAMN LKB1 RAWMTUEMENSRIES

Figure 7 Sensitivity analysis of the prognostic value of LKB1 expression in all included studies
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Figure 8 Relationship between LKB1 expression level and survival rate shown by GEPIA web tool
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