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Abstract

Background Cancer-related fatigue (CRF) is a complex condition that is reported in>50% of cancer patients. In men with
castration-resistant prostate cancer (CRPC), CRF was reported in 12-21% of patients. Approved systemic therapy against
CRPC is commonly administered in combination with androgen-deprivation treatment (ADT) and, in some cases, with
daily, low-dose corticosteroids. Importantly, the use of low-dose corticosteroids is associated with multiple negative effects,
including reduced muscle mass. On these grounds, we hypothesized that the chronic use of corticosteroids may increase the
incidence of fatigue in patients with prostate cancer.

Methods We reviewed all randomized trials published during the last 15 years conducted in patients with prostate cancer
receiving systemic treatment and we performed a sub-group analysis to gather insights regarding the potential differences in
the incidence of fatigue in patients receiving vs. not receiving daily corticosteroids as part of their systemic anti-neoplastic
regimen.

Results Overall, 22,734 men enrolled in prospective randomized phase II and III trials were evaluable for fatigue. Estimated
pooled incidence of grade 1-2 fatigue was 30.89% (95% CI =25.34-36.74), while estimated pooled incidence of grade 3—4
fatigue was reported in 3.90% (95% CI=2.91-5.02). Sub-group analysis showed that grade 3—4 fatigue was approximately
double in patients who received daily corticosteroids as part of their anti-neoplastic treatment (5.58; 95% CI1=4.33-6.98)
vs. those who did not (2.67%; 95% CI=1.53-4.11).

Conclusion Our findings highlight the need for ad hoc-designed prospective clinical trials to investigate whether the benefits
associated with low-dose, daily corticosteroids outweigh the risks associated with corticosteroid-related adverse events such
as fatigue.
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Introduction

Cancer-related fatigue (CRF) is a complex condition that
is reported in > 50% of cancer patients [1],

and it is related to cancer itself or anti-neoplastic medi-
cations [2]. Although CREF is considered by patients as
having a profound effect on their daily functioning [1],
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in common clinical practice, only a minority of patients
receive any anti-fatigue intervention among those recom-
mended [2]. In men with castration-resistant prostate can-
cer (CRPC), CRF was reported in 12-21% of patients [3],
and prospective clinical trials report a prevalence of Grade
3/4 fatigue according to Common Toxicity Criteria in the
range of 0-18%.

Approved systemic treatments against CRPC include
hormonal, chemotherapy, immunotherapy as well as radi-
opharmaceutical agents [4]. These agents are commonly
administered in combination with androgen-deprivation
treatment (ADT) and, in some cases, with daily, low-dose
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corticosteroids, as it is the case of abiraterone [5], doc-
etaxel [6] and cabazitaxel [7]. Importantly, the use of low-
dose corticosteroids is associated with multiple negative
effects, including reduced muscle mass, increased adipose
tissue and impaired glucose tolerance [8]. These deleteri-
ous effects are implicated in the pathogenesis of CRF [2]
and can also be caused or worsened by long-term ADT
[9]. On these grounds, we hypothesized that chronic use
of corticosteroids may affect the risk of reporting fatigue
in patients with prostate cancer. In this meta-analysis, we
reviewed all randomized trials published during the last
15 years and conducted in patients with prostate cancer
receiving systemic treatment. A sub-group analysis was
performed to explore differences in fatigue incidence in
patients receiving vs. patients not receiving daily corticos-
teroids as part of their systemic anti-neoplastic regimen.

Evidence acquisition

This systematic review and meta-analysis was conducted
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [10].

Data source and search

We reviewed MEDLINE/PubMed for articles published
since December, 2004 until December, 2017. The search
criteria were limited to articles published in the English
language and phase III or phase Il randomized in prostate
cancer patients. The MeSH terms used for the PubMed
search were ‘prostate cancer’ and ‘randomized trial’. If
more than one publication was found for the same trial, the
most recent, complete and updated version was included
in the final analysis.

Study selection

Screening of all the titles and abstracts retrieved was per-
formed by PP, AS, VC, while two reviewers (PP and VC)
evaluated full texts of the articles. In case of disagreement,
disagreement was resolved by consensus or, if consensus
was not reached, by consulting a third reviewer (MF). The
findings of interest from the articles included were collected
using a dedicated spreadsheet.
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Inclusion criteria

Included studies were randomized phase II or phase III trials
testing a systemic agent in prostate cancer.

Exclusion criteria

Studies were excluded if adverse events were not grade
according to Common Toxicity Criteria (https://www.eortc
.be/services/doc/ctc/) or if data about incidence of adverse
events were not reported.

Outcomes

The data obtained for each trial included the first author’s
name, year of publication, trial phase, inclusion of patients
with metastatic disease, inclusion of patients with castration-
resistant and number of experimental arms. For each arm,
information about the number of evaluable patients, type
of systemic agent administered, use of ADT, use of daily
corticosteroids, number of patients with fatigue of grade 1-2
and grade 3—4 was retrieved.

Statistical analysis

Statistical heterogeneity between studies was assessed using
the Cochrane Q statistic (with a p value <0.1 reflecting a
significant heterogeneity) and 12 statistic, which measures
the percentage of total variability across studies not due
to sampling error. Due to an expected large heterogeneity
across trials, the random-effects model of DerSimonian
and Laird was a priori selected to obtain pooled incidence
estimates. To correct for over-dispersion, which refers to
a variability in the individual observations larger than that
expected under the theoretical model and which is particu-
larly common when proportions are < 0.30 and/or > 0.70, the
raw incidences were converted using the Freeman—Tukey
transformation and back transformed after quantitative data
synthesis (please see [11] for further explanations). A sub-
group analysis, based on the use of daily corticosteroids as
part of the therapeutic regiment, was planned to explore
whether this covariate may have an impact on fatigue burden
in these subgroups of patients.

Statistical analysis was performed using the R statistical
programming environment, Version 3.5 (http://www.r-proje
ct.org).


https://www.eortc.be/services/doc/ctc/
https://www.eortc.be/services/doc/ctc/
http://www.r-project.org
http://www.r-project.org
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Quality assessment

Study quality was assessed using the Jadad 5-item scale [12],
as described. The final score ranged from O to 5.

Evidence synthesis

The systematic literature search performed on PUBMED
retrieved 2267 abstracts. Fifty full texts were finally included
in the quantitative meta-analysis [13-62]. There was no dis-
agreement between the reviewers on the articles that met
the inclusion criterion. Detailed information on the article
retrieval process is illustrated in Fig. 1. Most of the tri-
als included in the quantitative meta-analysis had a Jadad
score > 3, with only 4 trials that presented a Jadad score of
1. Characteristics of the studies included are summarized
in Table 1.

Overall, 22,734 men enrolled in prospective randomized
phase II and III trials were evaluable for fatigue. Estimated
pooled incidence of grade 1-2 fatigue was 30.89% (95%
CI=25.34-36.74) (Fig. 2), while estimated pooled inci-
dence of grade 3—4 fatigue was reported in 3.90% (95%

CI=2.91-5.02) (Fig. 3). There was significant heterogene-
ity for both grade 1-2 and grade 3—4 fatigue in the entire
population considered as well as in the subgroups divided
by daily corticosteroids use. Importantly, no significant dif-
ferences in incidences of grade 1-2 fatigue were reported
between patients receiving daily corticosteroids and those
who did not (Fig. 4), while sub-group analysis showed that
grade 3—4 fatigue was approximately double in patients who
received daily corticosteroids as part of their anti-neoplastic
treatment (5.58; 95% CI=4.33-6.98) vs. those who did not
(2.67%; 95% CI=1.53-4.11) (Fig. 5). A persistent hetero-
geneity between the trials in each of these two subgroups
was noted; so, the pooled incidence estimates in each group
may be biased.

Discussion

In our meta-analysis involving more than 22,000 prostate
cancer patients receiving systemic therapy in prospective
clinical trials, we found that about one-third of the patients
received concomitant daily corticosteroids. Docetaxel
was approved in combination with low-dose prednisone

Fig.1 Flow diagram of the ()
evidence acquisition ~
2 Records identified through Additional records identified
g database searching through other sources
- (n=2267 ) (n=0)
3
| S— r
AR Records after duplicates removed

(n=2241)

4

Records screened Records excluded
(n=2241) (n=2162)
Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
(n=79) Data about incidence of
fatigue per patient not
available (n=3)
CTC not used
Studies indluded in (n=26)
qualitative synthesis
(n=50)

Studies induded in
quantitative synthesis
(meta-analysis)
(n=50)
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Table 1 Characteristics of individual trials included in the meta-anal-
ysis and oftrial arms

Characteristics of individual trials of the quantitative analysis (n=250)

Variable Number
Phase IT 27
Phase I1I 23
Jadad score
1 4
2 13
3 11
4 6
5 16
Version of the CTC employed
1.0 1
2.0 13
3.0 22
4.0 14
Metastatic disease
Yes 43
No 7
CRPC
Yes 31
No 19

Characteristics of individual arms of the trials included in the quanti-
tative analysis (n=106)

Variable Number
Chronic corticosteroid administered
Low-dose (<10 mg daily) prednisone/prednisolone 45
Other 1
ADT administered
Yes 88
No 18
Type of systemic intervention besides ADT
Chemotherapy 25
Hormonal agent 12
Immunotherapy
Radiopharmaceutical agent 2
Targeted agent 15
Inert placebo 15
Combination of agents belonging to the classes above 26
Other agents not belonging to the classes above 8

on the grounds of the TAX 327 results [61], which may
have influenced investigators to use concomitant low-dose
corticosteroids with active treatments in subsequent trials
[63—-65]. The concomitant use of corticosteroids in the TAX
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327 trial was based on the results by Tannock et al., who
reported that low-dose prednisone treatment (7.5—-10 mg
daily) could lower serum testosterone, androstenedione and
dehydroepiandrosterone sulfate levels in men with CRPC,
with a clinically meaningful palliative effect [66]. In more
recent clinical trials, prednisone alone was associated with
a palliative effect in 12% of patients in a randomized phase
III trial comparing mitoxantrone plus prednisone vs. pred-
nisone [67]; while in randomized studies of abiraterone, the
use of prednisone alone demonstrated measurable clinical
benefits including PSA declines (10% after docetaxel, 24%
before docetaxel) and RECIST responses (3% and 16%,
respectively) [5, 31]. With the growing number of effective
systemic agents available in prostate cancer, the clinical ben-
efit associated with concomitant corticosteroid use remains
uncertain, especially in patients who have received multiple
lines of treatments. In fact, apart from the known negative
metabolic effects due to their prolonged use, corticosteroids
may even promote prostate cancer growth by activating
some AR variants that make tumors sensitive to glucocor-
ticoids even at low concentrations [68]. In a recently pub-
lished pooled analysis [69] including the control arms of 18
randomized controlled trials that had (n=2831) or had not
(n=2784) administered single-agent prednisone, no signifi-
cant differences were reported for overall survival or adverse
events of any grade, except for a trend towards more frequent
grade >3 fluid retention (1.0% vs. 0.4%; P=0.097) that was
seen in the prednisone group. Unfortunately, incidence of
fatigue was not evaluated in this meta-analysis [69]. In our
work, we focused on the potential relationship between
fatigue and the chronic use of low dose of corticosteroids. In
a large pooled sample including > 22,000 patients, we found
that grade 3—4 fatigue incidence was approximately double
in patients receiving daily corticosteroids as part of their
systemic therapy vs. patients who did not. No differences
were found in the incidence of grade 1-2 fatigue. Incidence
of grade 1-2 vs. grade 3—4 fatigue showed a numerically
higher heterogeneity (97 vs. 91%, respectively), which may
be related to the fact that fatigue is often underreported [70],
and mild fatigue may be more likely not to be reported at all
than severe fatigue.

Our meta-analysis presents multiple limitations. First,
the trials included employed different versions of the Com-
mon Toxicity Criteria, which slightly differ in the defini-
tion of fatigue. Second, our meta-analysis was not designed
to account for the multitude of confounding factors related
to fatigue, such as line and type of treatment, patient and
disease characteristics (disease stage, patient comorbidi-
ties, concomitant medications including steroids, etc.).
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Study ID Nr of patients :r’a‘;fe"f_“;:;sﬁ;‘;‘: % of patients with grade 1-2 Fatigue 95% C.I.
Randall E. Millikan 2008 306 0 : 0.00 [0.00; 1.20]
Steven Attia 2008 68 0 - 0.00 [0.00; 5.28]
Nicholas D. James 2009 312 30 = i 9.62 [6.58;13.44]
Karim Fizazi 2017 1199 139 11.59 [9.84;13.54]
Noguchi M 2010 57 8 —a— 14.04 [6.26; 25.79]
William D. Figg 2009 237 35 = 1477 [10.51; 19.94]
Bradley DA 2011 44 T —— 15.91 [6.64;30.07]
Richard Cathomas 2016 47 8 —— 17.02 [7.65;30.81]
Tomasz M. Beer 2016 598 113 B 18.90 [15.84; 22.27]
Hoskin P 2014 901 189 : 20.98 [18.36; 23.78]
James L. Gulley 2005 19 R —_—— 21.05 [6.05; 45.57]
Fizazi K 2015 1095 238 21.74 [19.33; 24.30]
Mario Eisenberger 2017 1175 267 2272 [20.36; 25.23]
Neal D Shore 2016 372 85 =5 2285 [18.68; 27 46]
Saad F 2015 1554 360 2317 [21.09; 25.35]
Pili R 2011 206 50 - 2427 [18.58;30.72]
Kwon ED 2014 789 198 = 25.10 [22.10; 28.27]
Azad AA 2014 39 10 —a— 2564 [13.04;42.13]
Stéphane Oudard 2017 1147 317 2764 [25.07; 30.32)
de Bono JS 2010 742 209 B 28.17 [24.96; 31.55]
de Bono JS 2014 236 67 - 28.39 [22.73; 34.60]
Smith MR 2013 645 199 = 30.85 [27.31;34.58]
Matthew Smith 2016 1023 318 31.09 [28.26; 34.02)
Fleming MT 2012 115 38 —— 33.04 [24.56; 42.43]
de Bono JS 2011 1185 410 34.60 [31.89; 37.39]
Kim N Chi 2017 1000 362 36.20 [33.22; 39.27]
Tomasz M Beer 2017 627 227 = 36.20 [32.44; 40.10]
Kantoff PW 2010 512 189 : 3 36.91 [32.72; 41.26)
Araujo JC 2013 1518 564 37.15 [34.72; 39.64]
Petrylak DP 2015 1046 391 37.38 [34.44; 40.39]
Orazio Caffo 2008 95 37 —— 38.95 [29.11; 49.50]
Beer TM 2011 175 69 i 3943 [32.14; 47.08]
Petrioli R 2011 72 29 —— 40.28 [28.88; 52.50]
lan F. Tannock 2004 997 404 i 40.52 [37.46; 43.64]
M. Dror Michaelson 2006 44 18 ——— 40.91 [26.34; 56.75]
Dreicer R 2013 102 42 —— 41.18 [31.52; 51.36]
Yu, Evan Y 2015 205 89 = = 43.41 [36.53; 50.50]
J.-C. Eymard 2007 91 42 —— 46.15 [35.64; 56.92]
Ward JE 2012 18 9 - 50.00 [26.02; 73.98]
WILLIAM D. FIGG 2005 72 37 _— 51.39 [39.31; 63.35]
Emmanuel S. Antonarakis 2017 46 26 —— 56.52 [41.11;71.07]
Keizman D 2010 60 41 —— 68.33 [55.04;79.74]
Matthew D. Galsky 2005 92 66 — 71.74 [61.39; 80.64]
Freytag SO 2014 44 32 — o 7273 [57.21;85.04]
William L. Dahut, 2004 74 63 —- 85.14 [74.96; 92.34]
Sweeney CJ 2015 397 z
Michaelson MD 2014 866
Jean-Pascal Machiels 2008 150
THOMAS NELIUS 2006 72
Eric J. Small 2004 248
pooled Estimate 22734 — 30.89 [25.34; 36.74]

Heterogeneity: 12 = 97%, t° = 0.0172, p <0.01

Fig.2 Pooled estimated incidence of grade 1-2 fatigue

Third, there was significant heterogeneity among the stud-
ies included. Fourth, 17 of the 50 trials included showed a
Jadad score of less than 3; so, the underlying data of poor
quality may ultimately undermine the strength of our results.
The systematic selection of prospective, randomized trials,
as well as the large size of the pooled sample is among the
strengths of our meta-analysis. In brief, we have shown that
low-dose, daily corticosteroids are commonly administered
with systemic agents in prostate cancer patients enrolled in
clinical trials, without any convincing evidence that their

benefits outweigh the risks associated with possible adverse
events such as fatigue. In this regard, the results of the sub-
group analysis performed in patients treated with vs. without
daily corticosteroid further highlight the need for ad hoc-
designed, prospective, randomized controlled trials. In this
regard, useful data will be provided by the ongoing rand-
omized phase I CABACARE trial, which was designed to
compare safety and efficacy of cabazitaxel administered with
vs. without daily prednisone in CRPC patients [71].
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Nr of patients with

Study ID Nr of patients grade 3-4 Fatigue % of patients with grade 3-4 Fatigue 95% C.I.
Yu, Evan Y 2015 205 0 E- 0.00 [0.00; 1.78]
Ward JE 2012 18 0 e 0.00 [0.00; 18.53]
Bradley DA 2011 44 0 —_— 0.00 [0.00; 8.04]
M. Dror Michaelson 2006 44 0 —— 0.00 [0.00; 8.04]
PiliR 2011 206 1 i 0.49 [0.01; 2.67]
Beer TM 2011 175 1 = 0.57 [0.01; 3.14]
Neal D Shore 2016 372 - B 1.08 [0.29; 2.73]
Nicholas D. James 2009 312 4 B 1.28 [0.35; 3.25]
Jean-Pascal Machiels 2008 150 2 = 133 [0.16; 4.73]
Kantoff PW 2010 512 7 = 137 [0.55; 2.80]
Steven Attia 2008 68 1 = 1.47 [0.04; 7.92]
Eric J. Small 2004 248 4 = 1.61 [0.44; 4.08]
Noguchi M 2010 57 1 - 1.75 [0.04; 9.39]
Randall E. Millikan 2008 306 6 N 1.96 [0.72; 4.22]
Karim Fizazi 2017 1199 24 2.00 [1.29; 2.96]
Tomasz M. Beer 2016 598 12 = 201 [1.04; 3.48]
Orazio Caffo 2008 95 2 = 21 [0.26; 7.40]
J.—C. Eymard 2007 91 2 _— 220 [0.27; 7.71]
Freytag SO 2014 44 1 ———— 227 [0.06; 12.02)
Stéphane Oudard 2017 1147 27 235 [1.56; 3.41]
Smith MR 2013 645 16 = 248 [1.42; 4.00]
William L. Dahut, 2004 74 2 —_— 270 [0.33; 9.42]
William D. Figg 2009 237 7 —_— 295 [1.20; 5.99]
Mario Eisenberger 2017 1175 37 - 3.15 [223; 4.31]
Keizman D 2010 60 2 - 3.33 [0.41;11.58]
de Bono JS 2010 742 29 - 391 [2.63; 5.57]
Sweeney CJ 2015 397 16 —— 403 [2.32; 6.46]
Saad F 2015 1554 64 -] 412 [3.19; 5.23]
WILLIAM D. FIGG 2005 72 3 —= 417 [0.87;11.70]
Richard Cathomas 2016 47 2 —— 426 [0.52; 14.54]
Hoskin P 2014 901 42 = 4.66 [3.38; 6.25]
lan F. Tannock 2004 997 51 = 512 [3.83; 6.67]
Azad AA 2014 39 2 — 513 [0.63;17.32]
James L. Gulley 2005 19 1 5.26 [0.13; 26.03]
Fizazi K 2015 1095 59 - 539 [4.13; 6.90]
Michaelson MD 2014 866 55 o 6.35 [4.82; 8.19]
Tomasz M Beer 2017 627 4 - 6.54 [4.73; 8.77]
Araujo JC 2013 1518 104 N 6.85 [5.63; 8.24]
Petrioli R 2011 72 5 ——— 6.94 [2.29;15.47]
Petrylak DP 2015 1046 75 - 717 [5.68; 8.91]
Fleming MT 2012 115 9 —— 7.83 [3.64;14.34]
Matthew D. Galsky 2005 92 8 — 8.70 [3.83; 16.42]
de Bono JS 2011 1185 105 5 8.86 [7.30;10.62]
de Bono JS 2014 236 22 ! 9.32 [5.93; 13.77]
Kwon ED 2014 789 75 B 9.51 [7.55;11.77]
Kim N Chi 2017 1000 98 P . 9.80 [8.03; 11.81]
Dreicer R 2013 102 1 P 10.78 [5.51;18.48]
Emmanuel S. Antonarakis 2017 46 5 —_— 10.87 [3.62; 23.57]
Matthew Smith 2016 1023 149 - 1457 [12.46; 16.88]
THOMAS NELIUS 2006 72 15 —a— 20.83 [12.16; 32.02]
pooled Estimate 22734 <> 3.90 [2.91; 5.02]
Heterogeneity: I° = 91%, 2 = 0.0058, p <0.01 LI D B B

0 5 10 15 20 25 30
Fig. 3 Pooled estimated incidence of grade 3—4 fatigue
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Study 1D Nr of patients
NO chronic use of corticosteroids
Randall E. Millikan 2008 306
Steven Attia 2008 68
Nicholas D. James 2009 312
iM 2010 57
William D. Figg 2009 237
Bradiey DA 2011 44
Richard Cathomas 2016 47
Tomasz M. Beer 2016 598
Hoskin P 2014 901
James L. Gulley 2005 19
Neal D Shore 2016 372
Pili R 2011 206
Kwon ED 2014 789
Azad AA 2014 39
Smith MR 2013 645
Matthew Smith 2016 1023
Kantoff PW 2010 512
Orazio Caffo 2008 95
Beer TM 2011 175
M. Dror Michaelson 2006 44
Yu, Evan Y 2015 205
J.-C. Eymard 2007 91
Ward JE 2012 18
Keizman D 2010 60
Matthew D. Galsky 2005 92
Freytag SO 2014 44
William L. Dahut, 2004 74
Sweeney CJ 2015 397
THOMAS NELIUS 2006 72
Eric J. Small 2004 248

pooled Estimate 7790

rogeneity

YES chronic use of corticosteroids

Karim Fizazi 2017 1199
Fizazi K 2015 1095
Mario Eisenberger 2017 1175
Saad F 2015 1554
Stéphane Oudard 2017 1147
de Bono JS 2010 742
de Bono JS 2014 236
Fleming MT 2012 115
de Bono JS 2011 1185
Kim N Chi 2017 1000
Tomasz M Beer 2017 627
Araujo JC 2013 1518
Petrylak DP 2015 1046
Petrioli R 2011 72
lan F. Tannock 2004 997
Dreicer R 2013 102
WILLIAM D. FIGG 2005 72
Emmanuel S. Antonarakis 2017 46
Michaelson MD 2014 866
Jean-Pascal Machiels 2008 150

pooled Estimate 14944

Test for between group differences (Random Effect Model)
Q df p-value
Between-groups 026 1 0.612

Nr of patients with
grade 1-2 Fatigue
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42

41

139
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14.77
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18.90
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21.74
22.72
2317
27.64
28.17
28.39

3460
36.20
36.20
37.15
37.38
40.28
40.52
41.18
51.39
56.52

32.44

95% C.I.

[0.00; 1.20)

[0.00; 5.28]
[6.58; 13.44]
[6.26; 25.79]
[10.51; 19.94]
[6.64;30.07]
[7.65;30.81)
[15.84; 22.27)
[18.36; 23.78)
[6.05; 45.57)
[18.68; 27.46)
[1858;30.72)
[22.10; 28.27]
[13.04; 42.13)
[27.31;34.58)
[28.26;34.02)
[32.72: 41.26)
[29.11; 49.50)
[32.14; 47.08)
[26.34; 56.75)
[36.53; 50.50)
(35.64; 56.92]
[26.02; 73.98)
[55.04; 79.74)
(61.39; 80.64]
[57.21; 85.04)
[74.96; 92.34)

[21.02; 39.46)

[9.84; 13.54)
[19.33; 24.30)
[20.36; 25.23)
[21.09; 25.35)
[25.07; 30.32)
[24.96; 31.55)
[22.73; 34.60)
[24.56; 42.43)
[31.89; 37.39)
[33.22;39.27)
[32.44; 40.10)
[34.72; 39.64)
[34.44; 40.39)
[28.88; 52.50)
[37.46; 43.64]
[31.52; 51.36)
[39.31; 63.35)
[41.11;71.07)

[27.56; 37.52]

Fig.4 Pooled estimated incidence of grade 1-2 fatigue in patients treated with vs. without daily corticosteroids in combination with systemic

treatment
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Study ID Nr of patients :;‘(’,'e";_'fgf“;::e" % of patients with grade 3-4 Fatigue 95% C.I.
NO chronic use of corticosteroids
Yu, Evan Y 2015 205 0 = 0.00 [0.00; 1.78]
Ward JE 2012 18 0 -—— 0.00 [0.00; 18.53]
Bradley DA 2011 44 0 L a— 0.00 [0.00; 8.04]
M. Dror Michaelson 2006 44 0 —— 0.00 [0.00; 8.04]
Pili R 2011 206 1 B 049 [0.01; 2.67]
Beer TM 2011 175 1 = 0.57 [0.01; 3.14]
Neal D Shore 2016 372 4 -+ 1.08 [0.29; 2.73]
Nicholas D. James 2009 312 4 —-— 1.28 [0.35; 3.25)
Kantoff PW 2010 512 7 = 1.37 [0.55; 2.80]
Steven Attia 2008 68 1 = 147 [0.04; 7.92]
Eric J. Small 2004 248 4 -— 1.61 [0.44; 4.08]
Noguchi M 2010 57 1 = 1.75 [0.04; 9.39]
Randall E. Millikan 2008 306 6 = 1.96 [0.72; 4.22]
Tomasz M. Beer 2016 598 12 = 201 [1.04; 3.48]
Orazio Caffo 2008 95 2 - 211 [0.26; 7.40)
J.-C. Eymard 2007 91 2 —_— 220 [0.27;, 7.71)
Freytag SO 2014 44 1 — 227 [0.06; 12.02)
Smith MR 2013 645 16 - 248 [1.42; 4.00]
William L. Dahut, 2004 74 2 - 270 [0.33; 9.42]
William D. Figg 2009 237 7 —_— 295 [1.20; 5.99]
Keizman D 2010 60 2 = 333 [0.41;11.53)
Sweeney CJ 2015 397 16 t o 408 [2.32; 6.46]
Richard Cathomas 2016 47 2 —_—— 426 [0.52; 14.54]
Hoskin P 2014 901 42 = 466 [3.38; 6.25)
Azad AA 2014 39 2 —_—— 513 [0.63;17.32]
James L. Gulley 2005 19 1 -+ 5.26 [0.13; 26.03]
Matthew D. Galsky 2005 92 8 _— 8.70 [3.83;16.42]
Kwon ED 2014 789 75 — 9.51 [7.55;11.77]
Matthew Smith 2016 1023 149 - 1457 [12.46; 16.88]
THOMAS NELIUS 2006 72 15 s 20.83 [12.16; 32.02]
pooled Estimate < 2.67 [1.53; 4.11)

I . I 1 I I I 1
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YES chronic use of corticosteroids
Jean-Pascal Machiels 2008 150 2 5 1.33 [0.16; 4.73]
Karim Fizazi 2017 1199 24 2.00 [1.29; 2.96)
Stéphane Oudard 2017 1147 27 235 [1.56; 3.41]
Mario Eisenberger 2017 1175 37 = 3.15 [2.23; 4.31)]
de Bono JS 2010 742 29 &= 391 [2.63; 557]
Saad F 2015 1554 64 = 412 [3.19; 5.23]
WILLIAM D. FIGG 2005 72 3 —— 417 [0.87;11.70]
lan F. Tannock 2004 997 51 - 5.12 [3.83; 6.67]
Fizazi K 2015 1095 59 - 5.39 [4.13; 6.90]
Michaelson MD 2014 866 55 t o 6.35 [4.82; 8.19]
Tomasz M Beer 2017 627 41 - 6.54 [4.73; 8.77]
Araujo JC 2013 1518 104 o 6.85 [5.63; 8.24]
Petrioli R 2011 72 5 —_— 6.94 [2.29;15.47]
Petrylak DP 2015 1046 75 . 717 [5.68; 8.91]
Fleming MT 2012 115 9 T 7.83 [3.64; 14.34)
de Bono JS 2011 1185 105 - 8.86 [7.30; 10.62]
de Bono JS 2014 236 22 ——— 9.32 [5.93;13.77]
Kim N Chi 2017 1000 98 —_ 9.80 [8.03;11.81]
Dreicer R 2013 102 1 —— 10.78 [5.51;18.48]
Emmanuel S. Antonarakis 2017 46 5 —_—_—— 10.87 [3.62;23.57]
pooled Estimate 14944 <> 5.5 [4.33; 6.98]

I I I I I I 1
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Test for b group diffe (R. Effect Model)

Q df p-value

Between-groups 965 1 0.002

Fig.5 Pooled estimated incidence of grade 3—4 fatigue in patients treated with vs. without daily corticosteroids in combination with systemic

treatment
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