cancers MbP1|

Systematic Review

Prognostic Significance of Glucocorticoid Receptor Expression
in Cancer: A Systematic Review and Meta-Analysis

Noor Bakour !, Frank Moriarty 2, Gillian Moore 2, Tracy Robson 2 and Stephanie L. Annett 2*

1 Department of Surgery, Trinity Translational Medicine Institute, Trinity College Dublin, Dublin 8, D08
WOIRT, Ireland; bakourn@tcd.ie

2 School of Pharmacy and Biomolecular Science, RCSI University of Medicine and Health Science, 123 St
Stephen’s Green, Dublin 2, D02 YN77, Ireland; frankmoriarty@rcsi.ie (F.M.); gillianmoore@rcsi.ie (G.M.);
tracyrobson@rcsi.ie (T.R.)

* Correspondence: stephanieannett@rcsi.ie

Simple Summary: In solid tumours, emerging evidence indicates that signalling through the glu-
cocorticoid receptor (GR) can encourage the growth and spread of tumours and so drugs targeting
this receptor are in development for use in cancer treatment. For these reasons, GR may be useful

in anticipating a patient’s outcome upon their cancer diagnosis or to predict their tumours response
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to drugs targeting this receptor. In this review we aim to ascertain whether GR expression in tu-
mours affects cancer patient survival. Overall, GR expression did not affect patient survival when
assessing all cancer types. However, we found that in certain cancer subtypes such as gynaecologi-

ticoid Receptor Expression in Can- : . . . ]
cal cancers (endometrial and ovarian) and early stage, untreated triple negative breast cancers, high

cer: A Systematic Review and Meta-

Analysis. Cancers 2021, 13, 1649. GR expression is linked with cancer progression and therefore a poorer patient prognosis. Further

https://doi.org/10.3390/13071649 studies are needed to uncover the exact role of GR in specific tumour (sub)types in order to provide
the correct patients with GR targeting therapies.
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Table S1 Assessment of Bias Quality in Prognostic Studies (QUIPS) tool. Adapted from [1] and [2].

Bias domains Items to be considered
1. Study population - Were the selection criteria clearly defined?
- Similar point in the course of the disease?
- Was the study population representative of the population of interest?

Risk (low/moderate/high)
2. Follow-up/attrition - Was the follow-up period adequate?
- Was completeness of the follow-up described?
- Was completeness of the follow-up adequate?

Risk (low/moderate/high)
3. Prognostic factor measurement - Were prognostic factors clearly defined?
- Were prognostic factors measured appropriately?
- Were prognostic data available for an adequate proportion of the included participants?

Risk (low/moderate/high)
4. Outcome measure - Was the outcome of interest clearly defined?
- Was the outcome determined appropriately
- Were outcomes determined blind to prognostic information?

Risk (low/moderate/high)
5. Analysis/confounding - Were important confounding factors adequately accounted for?

- Were any treatments given to participants during the follow-up standardised or randomised?
- Were the analysis methods adequate?
- Was the reporting independent of results?
- Study free of other aspects that have potential risk of bias?

Risk (low/moderate/high)

Table S2: Risk of bias assessment for included studies.

Study Year Study population Follow up PF measurement Outcome measurement Analysis/confounding
Abdulj
bb ;
abbar 2015 low low low moderate; aware of PF low
et al. data
3]
Allegr hieh: method
aetal. 1979 low low 187 MEtho moderate; not blinded  high; some adjuvant therapy
unclear
[4]
Chen .
moderate; no incl./excl., moderate; aware of PF
etal. 2015 low low low
stages NR data
[5]
Elkash
ifetal. 2020 low low high; no cut off low low
[6]
Gokon . . .
high; mixed stages and moderate; moderate; surgery diff and
etal. 2020 low low
[7] mets follow up NR other treatment unknown
Heuck derate: ¢ PF
etal. 2012 low low low modetate; aware o low
data
(8]
Ho et . high; cut-off and moderate; aware of PF
al. [9] 2002 high; stage low indirect method data low
Ipet igh; no incl. .
pe 2015 high; no incl./excl, low low low high; treatments differed
al. [10] stages
Ishigur moderate; no incl./excl moderate;
oetal. 2014 OCCTAE NOMCLIEXC ¢ ow up not low low high; BCG not in analysis
stages, lymph node
[11] reported
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Kanai derate; f PF
etal. 2020 low low low moderate; aware o low
data
[12]
Kashi
wagi 2016 high; no incl./excl., moderate; not low moderate; aware of PF moderate; treatment unknown
et al. stages follow up data
(13]
Kato, high; no cut off derate; f PF
G.Jet 1993 low low igh; no cut o moderate; aware o low
1 [14] and method data
al.
moderate;
Kost et
2019 low follow up low low moderate; treatment unknown
al. [15] unclear
high; incl/excl critera, . .
Lien et valrg iant/;Xecs Ci;ziie moderate; moderate; outcome not  high; confounding factors not
1. [16] 2008 i st}; d & o gre, resents follow up not low clearly described, aware  reported/accounted for in
a Y PopP rep reported of PF data analysis, non-sig data NR
actual pop
Luet moderate; moderate; aware of PF moderate; insignificant p
2006 low follow up not low
al. [17] data values not reported
reported
McNa
mara 2018 low moderate; no low moderate; aware of PF moderate; treatment unknown
etal. follow up data
[18]
Mimae derate; incl./ecl. NR derate; f PF
etal. 2011 moderate; IcL/ect L, low low moderate; aware o moderate; treatment unknown
[19] stages data
Mitani high; no cut off derate; f PF
etal. 2019 low low 18y no cuto moderate; aware o moderate; treatment unknown
[20] value data
Pan et moderate; moderate; outcome
2011 moderate follow up not low ’ low
al. [21] unclear, PF data known
reported
Puhr moderate; PF
. moderate; aware of PF
etal. 2018 low low reported only in data moderate; treatment unknown
[22] relapsed patients
) high; other confounding
Shi et high; no patient info, moderate; moderate; moderate; aware of PF variables not
2019 K measurement .
al. [23] different stages follow up NR . data reported/accounted for in
poorly described )
analysis
etal. 2019 moderate; stages r(e)z (())\:;;p low modera eé;l:;/are © low
[24] P g
unclear
Surati moderate; moderate; outcome not
etal. 2011  high; stage and pop follow up not low clearly described, aware moderate; treatment unknown
[25] reported of PF data
Tange . . .
netal. 2017 low low low low high; ad]u\;z;ztl tl;iesrapy notin
[26] Y
Theoc
hari L .
aris 2003 high; 1nc.1/exc1 critera, low low low low
etal. varying stages

[27]
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Ueki et moderate;
2020 high; incl./excl., st g 1 1 1
al. [28] 020  high; incl./excl., stages follow up NR ow ow ow
Vahre .
moderate; incl/excl NR, moderate; moderate; PF not

nkamp . . moderate; aware of PF

otal. 2018 study pop follow up not described in full, data moderate; treatmnt unknown

[29] characteristics NR reported RNA seq used
Veneri derate: ¢ PF
setal. 2017 low low low moderate; aware o low

data

[30]
Veneri derate; derate; f PF
setal. 2019 low moderate; low moderate; aware o low

follow NR data

[31]

West

etal. 2016 high low low moderate low

[32]

West . .

etal 2018 moderate; full patient  moderate; low moderate; aware of PF  high; treatment not accounted

[ 33]' data NR follow up nr data for in analysis
Woenc derat t "

moderate; outcome no
kh high; histol ! high;
aus 2006 igh; histology and low low clearly described, aware Rl treatrr}ent not a.ccounted
etal. stage for in analysis
of PF data

[34]
Yakire high; survival analysis
vichet 2011 low low low on CCRCC patients only, low
al.[35] aware of PF data
Yeh et high; cut off NR, moderate; aware of PF
al. [36] 2006 low low GR method data moderate
Zheng

etal. 2012 low low low low low

[37]
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Ho et al. (2002)

Hepatocellular carcinoma

Ishiguro et al. (2014) Bladder

Ishiguro et al. (2014) Bladder

Kato et al. (1993)

Veneris et al. (2017)

Ovarian

Overall (l-squared = 85.2%, p = 0.000)

NOTE: Weights are from random effects analysis

Acute Lymphoblastic Leukaemia

]

—

Study Hazard %

label Cancer type label ratio (95% CI) Weight

Abduljabbar et al. (2015) Breast (ER-) — 1.09 (0.86, 1.38) 13.04
U

Ho et al. (2002) Hepatocellular carcinoma 1 -+ ) 5.88 (2.06, 16.81) 4.97
U

Ishiguro et al. (2014) Bladder (MI) + : 0.48 (0.16,1.43) 4.72
U

Kost et al. (2019) Cervical —_— 0.57 (0.33,1.01) 9.29
U

Mimae et al. 2011 Thymic & + " 0.24 (0.10,0.59) 5.98
U

Shim et al. (2019) Prostate : 0.95(0.44,2.08) 7.03
U

Surati et al. (2011) Lung (non small cell) —— 0.76 (0.59,0.97) 12.89

Tangen et al. (2017) Endometeroid —— 1.60(1.03,2.48) 10.76
1

Ueki et al. (2020) Esophageal (squamous) : + 1.67 (0.81,3.46) 7.53
U
J

Veneris et al. (2017) Ovarian — 0.96 (0.71,1.30) 12.33
U

Veneris et al. (2019) Ovarian | ——— 1.55(1.06, 2.26) 11.46

Overall (l-squared = 76.6%, p = 0.000) > 1.02 (0.77,1.37)  100.00
U
n

NOTE: Weights are from random effects analysis |

T J T
0.1 1 15
High GR protective High GR harmful
Figure S1 The forest plot for multivariate overall survival and glucocorticoid expression (n=2355)
Study Hazard %
label Cancer type label ratio (95% Cl)  Weight

2.56 (1.32, 5.00) 19.80

0.60 (0.26, 1.36) 17.27

0.70(0.18, 2.70) 10.54

0.65(0.51,0.84) 26.28

1.41(1.08, 1.84) 26.11

1.04 (0.60, 1.81) 100.00

0.2

High GR protective

1

High GR harmful

Figure S2 The forest plot for multivariate progression free survival and glucocorticoid expression (1=582)
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Funnel plot with pseudo 95% confidence limits
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Figure S3 Funnel plot for A) multivariate overall survival and B) multivariate progression free survival meta analysis.

The effect estimate (log hazard ratio) was plotted against the standard error of the effect estimate. Individual studies

are represented by each point plotted on the graph. The black line centrally located on the graph represents the summary

estimate of the effect of positive/high GR expression. The diagonal dotted lines represent the pseudo 95% confidence

limits.

Table S2. Comparison of GR expression between normal and tumourous tissues. Seven studies assessed GR

expression in normal tissues versus primary tumour or primary versus metastatic lesions or both. *Indicates studies

where the exact proportion of samples expressing GR was not reported.

Study Cancer type Normal vs Tumour
Surati et al. [25] Lung Normal = Tumour*
Zheng et al. [37] Bladder GR high: 44% N and 21% T
Ishiguro et al. [11] Bladder GR+:96% N and 87% T
Kashiwagi et al. [13] Bladder GR+: 84% N and 63% T
Puhr et al. [22] Prostate Normal > Tumour*

Kost et al. [15] Cervical Normal > Tumour*

Study Cancer type Tumour vs Metastases
Zheng et al. [37] Bladder GR high: 21% T and 0% M
Puhr et al. [22] Prostate Tumour < Metastases*
Tangen et al. [26] Endometrial GR+:43% T and 78% M
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