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within cells. Simultaneously, HSF1 activation is repressedata extraction and quality assessment

by interaction with HSP overexpression in nontumor cellwo investigators independently reviewed all eligible

In tumor cells, however, this feedback inhibition may bstudies, and any disagreement between the investigators

ineffective®’ was resolved by consensus. Data extracted from the articles
Identi cation of many prognostic factors in recentincluded the following items: rst author, year of publication,

years has helped more accurate prognostic predictionstfidy region, tumor type, cases, TNM staging (according to

tumor patients. Growing studies have demonstrated thtae2009 International Union Against Cancer Tumour Node

HSF1 is overexpressed in a series of solid tumors subtetastasis Classi cation Systerith edition), detection

as esophageal squamous cell carcinoma (ES€lgast method, cutoff value, survival outcomes, and median

cancer (BC)! hepatocellular carcinoma (HC&1* follow-up months. If studies did not directly provide HR for

osteosarcom#&, non-small-cell lung cancer (NSCL®), OS, the Engauge Digitizer V4.1 combined Tierney’s method

and pancreatic cancEr-urthermore, evidence implies thatwas utilized to estimate HR and 95% Cls from Kaplan—Meier

the elevation of HSF1 expression is correlated with poaurves* The Newcastle—Ottawa Scale (NOS) was applied to

survival of tumor patient¥:*° Nevertheless, the results ofassess the quality of all included studies, and studies with an

these individual studies are not consistent and conclusid©S score of 7 were considered high quality.

because of the small sample size. The aim of the present

meta-analysis is to make a comprehensive analysis ofatistical analysis

potential prognostic and clinicopathological roles of HSF$tata 12.0 (StataCorp LP, College Station, TX, USA) and

in solid tumors. RevMan software 5.3 (The Cochrane Collaboration, Oxford,
UK) were used to conduct all the statistical analyses. The

Methods combined HR and 95% CI were calculated to assess the

Search strategy and study selection association between HSF1 expression and OS of solid

This meta-analysis was performed by following the Preferrdgmor patients. The overall HR1 that failed to overlap its
Reporting Items for Systematic Reviews and Meta-analys#¥% ClI indicated a poor prognosis in patients with HSF1
(PRISMA) criteria® A systematic literature search in theoverexpression. In addition, the pooled odds ratio (OR) and
PubMed, Embase, and Web of Science was performed $§% Cl were used to evaluate the correlation between HSF1
two investigators independently (updated on June 15, 20&pression and the clinicopathological parameters of solid
by retrieving articles published in English only and using théimors. Heterogeneity was measured using the Higgins
following search terms: (“heat shock factor 1” or “HSF1”) ? test. Signi cant heterogeneity among studies was de ned
and (“tumor” or “neop|asm” or “cancer” or “Carcinoma”) asl? 50%?22 Taking into account the relatively small meta-
and (“prognosis” or “prognostic”). We also manually crossanalysis, the random-effects model was always applied to
searched the citation lists of relevant studies to identify addirovide better estimates with wider CiRublication bias
tional eligible articles. In case of overlapping cohorts, only/as statistically assessed via the Egger’s test and visually

the most recent article was considered for inclusion.  €valuated by funnel plotéWe also performed the sensitivity
analysis by sequentially omitting each individual study to
Inclusion and exclusion criteria validate the stability of the synthetic results. Two-tailed

The inclusion criteria were as follows: 1) studies that evallP-values 0.05 were considered statistically signi cant.

ated the prognostic value of HSF1 in patients with solid

tumors; 2) studies in which HSF1 expression was detectg%]esmts

in tumor tissues; 3) studies that reported hazard ratios (HI?&)Ud)’ selection and demographic

and 95% ClI for overall survival (OS) or provided suf cientcharacteristics

data for calculated HR and 95% CI; 4) studies that dividethe initial search strategy identi ed 515 potentially relevant
patients into HSF1 high expression and HSF1 low/negatigeticles. After further screening, a total of 10 studies involving
(neg) expression groups, regardless of the cutoff value; aBd 59 patients were nally included in this meta-analysis.

5) studies published in English. Exclusion criteria were aghe details of the study selection process are presented
follows: 1) reviews, case reports, conference abstracts, letters-igure 1.

to the editor, and laboratory studies; 2) over-lapping or repeat As for the tumor type involving ESCC, BC, HCC, osteo
analyses; and 3) insuf cient data for further analysis. sarcoma, NSCLC, and pancreatic cancer, HSF1 expression
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Potentially relevant studies identified
through database searching (n=515)

A 4

Articles were excluded by screening titles
Studies after duplicates and/or abstract due to: irrelevant topic,

removed (n=324) reviews, conference records, non-English,
or not full-text (n=288)

v

Inadequate prognosis data for analysis (n=10)
Full-text articles reviewed | Experimental studies (n=3)

for eligibility (n=36) Not evaluate the association between HSF1
expression and OS (n=13)

A 4

Eligible studies included in
the meta-analysis (n=10)

Figure1 $ ARZ GLDJUDP RI WKH VWXG\ VHOHFWLRQ SURFHVV
Abbreviations: HSFI, heat shock factor I; IHC, immunohistochemistry; OS, overall survival.

was detected by immunohistochemistry (IHC). All the&Kaplan—Meier survival curves by the Tierney’s methods.
10 studies investigated the prognostic role of HSF1 in O%he quality of all the 10 studies was assessed by NOS,
and only three studies focused on disease-free surviald the scores ranged from 5 to 8 (median 6.7), suggest
(DFS)#1516HR with the corresponding 95% Cl was directlying that the methodological quality was relatively high
extracted through multivariate analyses in seven stédfes, (Table S1). The main characteristics of the 10 eligible studies
and HR in the remaining three studigdwas calculated from are summarized in Table 1.

Table 1 Main characteristics of the included studies

Author Year Country Cancer type Case HSF1 TNM Detection Cutoff value Outcome MFutime NOS
positive (%) stage method (positive) (months) score

Tsukao etal® 2017 Japan ESCC 212 109 (51.4) -V IHC Score 2 os 60 8
(range 0-3)*

Liao et al’ 2015 China ESCC 134 76 (56.7) -V IHC Score 7 OS/DFS 25 6
(range 0-12)°

Gokmen-Polar 2016 USA BC 210 161 (76.7) NR IHC NR (ON NR 6

and Badve'®

Santagata etal'' 2011 USA BC 1,841 1,437 (78.1) -l IHC Score | oS 179 8
(range 0-2)*

Chumaetal? 2014 Japan HCC 226 115 (50.9) -V IHC Positively stained OS 60 8
cells  30%

Zhang et al'? 2013 China HCC 103 48 (46.6) - IHC Score 8 (O 38 7
(range 0-15)°

Fang et al' 2012 China HCC 213 105 (49.3) NR IHC Score 2 (ON 25 6
(range 0-3)*

Zhou et al'® 2017 China Osteosarcoma 65 37 (56.9) NR IHC Score 2 OS/DFS NR 5
(rang of 0-3)*

Cui et al'® 2015 China NSCLC 105 45 (42.9) - IHC Score 4 OS/DFS 60 7
(range 0-7)°

Liang et al'’ 2017 China Pancreatic 50 37 (74.0) -V IHC Positively stained OS NR 6

cancer cells  25%

Notes: *The immunohistochemical scoring system was based on the staining intensity. “The immunohistochemical scoring system was based on the proportion of positively
stained cells combined with the staining intensity.

Abbreviations: BC, breast cancer; DFS, disease-free survival; ESCC, esophageal squamous cell carcinoma; HCC, hepatocellular carcinoma; HSFI, heat shock factor I;
IHC, immunohistochemistry; NSCLC, non-small-cell lung cancer; NOS, Newcastle—-Ottawa Scale; NR, not reported; MFu, median Follow-up; OS, overall survival.
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Study or Weight HR IV, random, HR IV, random,

subgroup Log (HR) SE (%) 95% ClI 95% ClI

Zhou et al (2017)"® 0.4574 0.6223 3.5 1.58 (0.47-5.35) EE Ee—

Liang et al (2017)"" 0.9493 0.4321 6.0 2.58 (1.11-6.03)

Cui et al (2015)® 0.7839 0.3056 9.0 2.19 (1.20-3.99) e

Zhang et al (2013)"® 0.9555 0.3015 9.1 2.60 (1.44-4.69) —_—

Chuma et al (2014)"? 0.7275 0.2697 10.0 2.07 (1.22-3.51) —_—

Liao et al (2015)° 0.3819 0.2396 11.0 1.47 (0.92-2.34) T—

Fang et al (2012)" 1.5839 0.2327 11.3 4.87 (3.09-7.69) —_—

Tsukao et al (2017)8 0.8065 0.2231 11.6 2.24 (1.45-3.47) —_

Gokmen-Polar and Badve (2016)"° 0.4318 0.1636 13.7 1.54 (1.12-2.12) —_

Santagata et al (2011)" 0.4055 0.1356 14.7 1.50 (1.15-1.96) —-

Total (95% CI) 100 2.09 (1.62-2.70) e 2

Heterogeneity: 72=0.10; y?=24.75, df=9 (P=0.003); I>=64% + } + t

Test for overall effect: Z=5.62 (P<0.00001) 0.02 0.1 1 10 50
HSF1 positive HSF1 negative

Figure 2 Forest plot of studies evaluating the association between HSF| expression level and OS in patients with solid tumors.
Abbreviations: HSFI, heat shock factor |; IHC, immunohistochemistry; OS, overall survival; SE, standard error; IV, inverse variance; M-H, Mantel-Haenszel.

Evidence synthesis parameters of the patients. As illustrated in Figures 5 and 6,
Overall survival the combined data suggested that HSF1 overexpression was
The pooled results showed that tumor patients with-pogiigni cantly associated with some phenotypes of tumor
tive (pos) HSF1 expression had a signi cantly poor Ogggressiveness including TNM stage (IlIV vs | 11

((R 2.09; 95% CI: 1.62-2.7® 0.001). Owing to the OR 1.84;95% CI: 1.38-2.4® 0.001), histological grade
obvious heterogeneity in the synthesis analy§is54%; (poor vs well moderate; OR2.08; 95% CI: 1.64-2.65;
95% Cl: 28%-82%), a random-effects model was appli¢d 0.001), lymph node metastasis (pos vs neg; D84,
(Figure 2). In addition, when the subgroup analysis w&5% CI: 1.30-2.60P 0.001), and vascular invasion (pos
completed according to tumor type (Figure 3), the pooléts neg; OR1.91; 95% CI: 1.26-2.9%; 0.002). However,

HR revealed an association between HSF1 overexprd3SF1 expression had no obvious association with the fol
sion and unfavorable prognosis in patients with ESCtowing parameters: age 60 vs 60 years; OR1.10;

((R 1.83; 95% CI: 1.21-2.7% 0.004), BC (R 1.52; 95% CI: 0.75-1.62P 0.63) and gender (male vs female;
95% Cl: 1.24-2.86P 0.001), HCC (R 3.02; 95% OR 1.18;95% CI: 0.88-1.5% 0.28). In view of the fact

Cl: 1.77-5.18;P 0.001), NSCLC (R 2.19; 95% CI: that the above subgroup analyses were relatively small
1.20-3.99P 0.01), and pancreatic cancdi} 2.58; 95% Mmeta-analyses and then the random-effects model was
Cl: 1.11-6.03P 0.03) but not in osteosarcom@R 1.58; utilized. The details of the meta-analysis results are- sum
95% CI: 0.47-5.35P 0.46). marized in Table 2.

Disease-free survival Sensitivity analysis and publication bias

Only three studies comprising 304 patients evaluated thi¢ée sequentially removed each single study to determine
association between HSF1 and DFS, and the HR for De#ether any individual study could affect the pooled HR for
showed that HSF1 overexpression was signi cantly colOS, and the result of random-effects sensitivity analysis was
related with worse DFS(R 1.70; 95% CI11.19-2.42; neg (Figure S1). Furthermore, we performed Begg’s funnel
P 0.003; Figure 4). A random-effects model was useplot and Egger’s test to evaluate the potential publication

because of the small meta-analysis. bias for all articles in the current meta-analysis. As shown
in Figure 7, the shape of the funnel plot was relatively-sym
Clinicopathological parameters metrical and th&-value of Egger’s test was 0.244, both of

To comprehensively explore the role of HSF1 expression afich indicate that there was no obvious risk of publication
a biomarker in solid tumors, we also investigated the assodas. Thus, these test results veri ed that the synthetic evi
tion between HSF1 overexpression and clinicopathologicdénce was robust and reliable.
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Study or Weight HRIV, random, HR IV, random,

subgroup Log (HR) SE (%) 95% CI 95% ClI

ESCC

Liao et al (2015)° 0.3819 0.2396 11.0 1.47 (0.92-2.34) T—

Tsukao et al (2017)8 0.8065 0.2231 116 2.24 (1.45-3.47) ——

Subtotal (95% CI) 22.6 1.83 (1.21-2.77) <>

Heterogeneity: 72=0.04; y?=1.68, df=1 (P=0.19); 1=41%

Test for overall effect: Z=2.84 (P=0.004)

BC

Gokmen-Polar and Badve (2016)"°  0.4318 0.1636  13.7 1.54 (1.12-2.12) ——

Santagata et al (2011)" 0.4055 0.1356  14.7 1.50 (1.15-1.96) -

Subtotal (95% CI) 28.5 1.52 (1.24-1.86) %

Heterogeneity: 72=0.00; x?=0.02, df=1 (P=0.90); />=0%

Test for overall effect: Z=3.99 (P<0.0001)

HCC

Zhang et al (2013)" 0.9555 0.3015 9.1 2.60 (1.44-4.69) —_—

Chuma et al (2014)? 0.7275 0.2697 10.0 2.07 (1.22-3.51) —_—

Fang et al (2012)" 1.5839 0.2327 113 4.87 (3.09-7.69) ——

Subtotal (95% CI) 304 3.02 (1.77-5.18) e

Heterogeneity: 72=0.15; y?=6.35, df=2 (P=0.04); 1*=68%

Test for overall effect: Z=4.03 (P<0.0001)

Osteosarcoma

Zhou et al (2017)"® 0.4574 0.6223 3.5 1.58 (0.47-5.35) s

Subtotal (95% ClI) 3.5 1.58 (0.47-5.35)

Heterogeneity: not applicable

Test for overall effect: Z=0.74 (P=0.46)

NSCLC

Cui et al (2015)'® 0.7839 0.3056 9.0 2.19 (1.20-3.99) —

Subtotal (95% CI) 9.0 2.19 (1.20-3.99) .

Heterogeneity: not applicable

Test for overall effect: Z=2.57 (P=0.01)

Pancreatic cancer

Liang et al (2017)"7 0.9493 0.4321 6.0 2.58 (1.11-6.03) —_—

Subtotal (95% ClI) 6.0 2.58 (1.11-6.03) e

Heterogeneity: not applicable

Test for overall effect: Z=2.20 (P=0.03)

Total (95% CI) 100 2.09 (1.62-2.70) &

Heterogeneity: 72=0.10; y?=24.75, df=9 (P=0.003); 1*=64% : } + 3
0.02 0.1 1 10 50

Test for overall effect: Z=5.62 (P<0.00001)

Test for subgroup differences: y?=7.28, df=5 (P=0.20); 1>=31.3%

Figure 3 Forest plot describing the HRs and their corresponding Cls by tumor type subgroups.

Abbreviations: HRs, hazard ratios; IV, inverse variance.

HSF1 positive

HSF1 negative

Study or Weight HR IV, random, HR IV, random,

subgroup Log (HR) SE (%) 95% CI 95% ClI

Zhou et al (2017)'5 0.4574 06223 84 1.58 (0.47-5.35) _—

Cui et al (2015)® 0.7839 0.3056 34.9 2.19 (1.20-3.99) —i—

Liao et al (2015)° 0.3819 0.2396  56.7 1.47 (0.92-2.34) - -

Total (95% CI) 100 1.70 (1.19-2.42) &

Heterogeneity: 2=0.00; »?=1.09, df=2 (P=0.58); P=0% l i
Test for overall effect: Z=2.93 (P=0.003) 0.02 1 10 50

HSF1 positive

Figure 4 Forest plot showing the correlation between HSFI overexpression and disease-free survival in patients with solid tumors.
Abbreviations: HSFI, heat shock factor |; HRs, hazard ratios; IV, inverse variance.

HSF1 negative
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A Study or 1+ v I+ Weight OR M-H, random, OR M-H, random,
subgroup events Total events Total (%) 95% CI 95% CI
Liang et al (2017)"" 26 30 11 20 4.1 5.32 (1.35-20.98) —_—
Zhang et al (2013)™ 4 1 44 92 4.5 0.62 (0.17-2.28) e
Cui et al (2015)'° 14 27 31 78 9.0 1.63 (0.68-3.94) B E—
Liao et al (2015)° 44 62 32 72 12.4 3.06 (1.49-6.27) —_—
Tsukao et al (2017)? 67 114 42 98 18.5 1.90 (1.10-3.28) .
Chuma et al (2014)" 53 87 62 139 18.6 1.94 (1.12-3.34) .
Santagata et al (2011)" 260 311 1,177 1,530 329 1.53 (1.11-2.11) —-—
Total (95% Cl) 642 2,029 100 1.84 (1.38-2.46) L 3
Total events 468 1,399
Heterogeneity: 12=0.04; 4°=8.17, df=6 (P=0.23); P=27% t t f t
Test for overall effect: Z=4.17 (P<0.0001) 0.02 0.1 1 10 50
1 +1v I+
Well +
B Study or Poor moderate Weight OR M-H, random, OR M-H, random,
subgroup events Total events Total (%) 95% CI 95% CI
Zhang et al (2013)™ 12 18 36 85 5.1 2.72 (0.93-7.94) —
Cui et al (2015)'® 16 31 29 74 8.1 1.66 (0.71-3.85) —t——
Liao et al (2015)° 21 35 55 99 9.5 1.20 (0.55-2.63) S e
Chuma et al (2014)" 30 47 85 179 13.2 1.95 (1.01-3.79) ——
Santagata et al (2011)" 387 445 1,037 1,396 64.1 2.31(1.71-3.12) E 3
Total (95% ClI) 576 1,833 100 2.08 (1.64-2.65) &
Total events 466 1,242
Heterogeneity: 12=0.00; 4?=2.92, df=4 (P=0.57); P=0% t f f t
Test for overall effect; Z=5.97 (P<0.00001) 0.02 0.1 1 10 50
Poor Well + moderate
C Study or Positive Negative Weight OR M-H, random, OR M-H, random,
subgroup events Total events Total (%) 95% CI 95% CI
Cui et al (2015)'® 24 40 21 65 13.8 3.14 (1.39-7.13) —_—
Liao et al (2015)° 47 69 29 65 17.3 2.65 (1.31-5.36) ——
Tsukao et al (2017)® 77 140 31 72 22.7 1.62 (0.91-2.87) -
Santagata et al (2011)" 523 637 914 1,204 46.2 1.46 (1.14-1.85) -
Total (95% CI) 886 1,406 100 1.84 (1.30-2.60) <5
Total events 671 995
Heterogeneity: 72=0.05; y?=5.15, df=3 (P=0.16); I>=42% . i + t
Test for overall effect: Z=3.44 (P=0.0006) 0.02 0.1 1 10 50
Positive Negative
D Study or Positive Negative Weight OR M-H, random, OR M-H, random,
subgroup events Total events Total (%) 95% CI 95% CI
Zhang et al (2013)™ 21 43 27 60 25.2 1.17 (0.53-2.56)
Chuma et al (2014) 24 37 91 189 28.5 1.99 (0.96-4.14)
Fang et al (2012)™ 68 111 40 102 46.2 2.45 (1.41-4.25)
Total (95% CI) 191 351 100 1.91 (1.26-2.90) <>
Total events 113 158
Heterogeneity: 72=0.02; y?=2.31, df=2 (P=0.32); 1>=13% + + } + 1
Test for overall effect: Z=3.05 (P=0.002) 0.02 0.1 1 10 50
Positive Negative

Figure 5 Forest plots of ORs for the associations between HSF| overexpression and clinicopathological features in solid tumors.
Note: (A) TNM stage, (B) histological grade, (C) lymph node metastasis, and (D) vascular invasion.

Abbreviations: HSFI, heat shock factor I; ORs, odds ratios.

Discussion

stresses. It is generally accepted that the heat-shock response

Biological organisms from bacteria to animals can resporiid eukaryotes is mediated via the regulatory effect of HSF1
to a wide variety of environmental stressors. When thes@ the expression of HSPs2” Accordingly, HSF1 function
noxious factors disrupt the state of protein homeostasis asdnot only critical to overcome the proteotoxic stress but
elicit proteotoxic stress in cells, cytoprotective moleculaalso necessary for OS of cells and the proper development
chaperones known as HSPs are induced to counteract satthe organisms.
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A Study or 260 <60 Weight OR M-H, OR M-H,
subgroup events Total events Total (%) random, 95% CI random, 95% CI
Chuma et al (2014)'? 66 126 49 100 54.9 1.14 (0.68-1.94) —h—
Cui et al (2015)'® 14 33 31 72 21.8 0.97 (0.42-2.24) —
Fang et al (2012)™ 14 27 91 186 23.2 1.12 (0.50-2.52) —_—
Total (95% ClI) 186 358 100 1.10 (0.75-1.62) L
Total events 94 171
Heterogeneity: 72=0.00; »?=0.11, df=2 (P=0.95); 1=0% | } } }
Test for overall effect: Z=0.48 (P=0.63) 0.02 0.1 1 10 50
260 <60
B Study or Male Female Weight OR M-H, OR M-H,
subgroup events Total events Total (%) random, 95% CI random, 95% CI
Zhang et al (2013)"® 43 95 5 8 4.0 0.50 (0.11-2.20) —
Liang et al (2017)"" 18 27 19 23 49 0.42 (0.11-1.61) _—
Zhou et al (2017)" 23 39 14 26 8.9 1.23 (0.45-3.35) s
Liao et al (2015)° 65 108 1 26 11.8 2.06 (0.87-4.91) T
Cui et al (2015)'® 30 62 15 43 13.9 1.75 (0.79-3.90) ———
Tsukao et al (2017)® 95 184 14 28 141 1.07 (0.48-2.36) —_—
Chuma et al (2014)'? 95 185 20 41 19.4 1.11 (0.56-2.18) —
Fang et al (2012)™ 80 160 25 53 23.0 1.12 (0.60-2.09) ——
Total (95% Cl) 860 248 100 1.18 (0.88-1.59)
Total events 449 123
Heterogeneity: 72=0.00; y?=6.21, df=7 (P=0.52); I>=0% } % } }
Test for overall effect: Z=1.09 (P=0.28) 0.02 0.1 1 10 50
Male Female

Figure 6 Forest plots of ORs for the associations between HSF| overexpression and clinicopathological features in solid tumors.
Note: (A) Age and (B) gender.
Abbreviations: HSFI, heat shock factor |; ORs, odds ratios.

Recently, a number of clinical studies have revealed thatl59 patients with solid tumors. The similarity in these
HSF1 is overexpressed in patients with various solid ti#brs included studies was to explore the potential prognostic
and the elevated expression of HSF1 expression is closetye of HSF1 in solid tumor patients based on the survival
associated with some phenotypes of tumor aggressiv€nesanalysis, and the difference between them was mainly
These ndings urge researchers to postulate whether HSéétermined by the different subjects and the methods of
expression could serve as a valuable prognostic factor for betsearch, including cancer types, population distribution,
ter clinical decision making in tumor patients. However, neample size, cutoff value, and follow-up time. The subsequent
meta-analysis has been conducted to assess the prognosticantbined results suggested that HSF1 expression was an
clinicopathological values of HSF1 overexpression so farindependent unfavorable predictor for solid tumors, which

In the present meta-analysis, we systematically evalwas signi cantly negatively correlated with OS and DFS of
ated the survival data from 10 independent studies involvitigmor patients. Our further subgroup analysis also supports

Table 2 Main meta-analysis results of HSFI overexpression in patients with solid tumors

Analysis Number Number HR (95% CI) P-value Heterogeneity
of studies of patients W
Overall survival 10 3,159 2.09 (1.62-2.70) 0.001 64 0.003
Disease-free survival 3 304 1.70 (1.19-2.42) 0.003 0 0.58
Clinicopathological parameters OR (95% CI)
TNM stage (Il Vsl 1) 6 2,621 1.71 (1.37-2.14) 0.001 12 0.34
Histological grade (poor vs well moderate) 5 2,409 2.10 (1.66-2.67) 0.001 0 0.57
Lymph node metastasis (pos vs neg) 4 2,292 1.63 (1.32-2.00) 0.001 42 0.16
Vascular invasion (pos vs neg) 3 542 1.94 (1.32-2.84) 0.001 13 0.32
Age ( 60 vs 60) (years) 3 544 1.10 (0.75-1.62) 0.63 0 0.95
Gender (male vs female) 7 1,058 1.24 (0.92-1.69) 0.16 0 0.70
Abbreviations: HR, hazard ratio; neg, negative; OR, odds ratio; pos, positive.
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Begg’s funnel plot with pseudo
95% confidence limits

regulates intracellular metabolism reprogramming, especially
glycolysis and lipid metabolisii* The reprogramming of

metabolism patterns allows tumor cells to meet the massive
energy demands and the biosynthetic needs of malignant
growth. Finally, HSF1 also possesses the ability to upregu
late or downregulate the expression of microRNAs and long
noncoding RNAs, both of which play critical roles in tumor
0 progressiori?4°

Nevertheless, this meta-analysis has some limitations.
First, given the limited number of included studies for a
comprehensive analysis, the pooled conclusions may be less
powerful and should be interpreted with caution, especially
in osteosarcoma. Second, all the 10 eligible studies were

Log[HR]

0 0.2 0.4
SE of log[HR]

0.6

Egger’s test of retrospective nature. In addition, three studies did not
Std_eff Coef Std err t P>|t| 95% CI . .

0 .
Slope 0.285556 0.315652 0.90 0.392  -0.442338 1.013451 dlreCtIy prOVId_e HR and 95 /O Cl’ rath_er they eXU-'aCted the
Bias 1733093 1377663  1.26 0244 1443803 4909988  cata from survival curves, which may introduce bias. Third,

there existed a high level of undetected heterogeneity among
subgroup analyses, which we suppose may be attributed to
the smaller numbers of studies, different tumor types, or pos
cutoff values. However, we could not completely eliminate
that HSF1 overexpression was signi cantly correlated witthe heterogeneity because only summarized data could be
advanced tumor stage, poor histological grade, pos lympbked. Larger multicenter prospective studies are required to
node metastasis, and vascular invasion, indicating that HSfatther verify the prognostic and clinicopathological signi
plays many important roles in tumor progression via+egeances of HSF1 expression in solid tumors.
lating invasion and metastasis of malignant cells and nally
affects tumor prognosis. Conclusion
Furthermore, liquid biopsies (LBs) have been rapidljfhe ndings of our meta-analysis provide preliminary-evi
developed in the domain of oncology and the clinical applilence that HSF1loverexpression is associated with urfavor
cations will gradually expand in the near future. If HSFable prognosis in various solid tumors. HSF1 may prove to
expression level can be measured in LB samples, it mbg a promising prognostic biomarker and a potential speci ¢
exceptionally yield useful information for early diagnosigherapeutic target for solid tumors. Of course, more investi
of tumors and indicate appropriate treatment strategy fogations on molecular mechanisms underlying the regulatory
individual patients based on the molecular analysis. effect of HSF1 are required to verify our postulation.
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Meta-analysis estimates, given
named study is omitted

| Lower ClI limit > Estimate Upper ClI limit

Tsukao et al'
Liao et al?
Gokmen-Polar and Badve?
Santagata et al*
Chuma et al® o
Zhang et al®
Fang et al” |
Zhou et al®

Cui et al®

Liang et al' |
1.50 1.61 2.09 2.70 2.94

Figure S1 The random-effects sensitivity analysis of the OS.
Abbreviation: OS, overall survival.
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