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We performed this network meta-analysis (NMA) in order to compare the overall survival rate of six different therapies
of T1-T3 prostate cancer (PC). The therapies include radiotherapy (RT), endocrine therapy (ET), Cryoablation (CRYO),
radical prostatectomy (RP), RT+ET and RP+ET. Pubmed, Embase, Cochrane Library, Google Scholar, Web of Science and
MEDLINE were searched to collect relevant literature from the inception of the study till February 2017. Cohort studies
meeting the inclusion criteria were included in the study. A combination of direct and indirect evidence was performed to
evaluate the odds ratio (OR) and draw surface under the cumulative ranking curves (SUCRA). Nine eligible cohort studies
were included in this NMA, including 20,644 patients suffering from T1-T3 PC. The pairwise meta-analysis revealed
that compared with the ET regimen, the RP and RP+ET regimens exhibited comparatively higher overall survival rates
(OR=2.81, 95% CI=2.09~3.78; OR=3.15, 95% CI=1.80~5.50, respectively). The results of SUCRA values demonstrated that
the RP + ET regimen occupied the first place (89.5%) in terms of overall survival rate, and the RP regimen came second
(84.83%). Thus, the RP+ET regimen had better efficacy in the treatment of T1-T3 PC in combined-therapeutic regimens,
and the RP regimen presented better efficacy in mono-therapeutic regimen. Our findings indicate that the RP+ET regimen
had better efficacy on improving the overall survival rate of T1-T3 PC patients, and the RP regimen ranked second.
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Prostate cancer (PC), an adenocarcinoma, or glandular
cancer, is the most common malignant cancer among males
across the world [1]. According to an estimate, PC is the
sixth leading cause of cancer death among men worldwide
with approximately 258,000 deaths caused by PC in 2008
[2]. In addition, the number of deaths caused due to prostate
cancer are roughly the same in developed and developing
regions (136,000 and 122,000, respectively) [2]. The well-
established risk factors for PC are complex, including diet,
physical activity, age, race/ethnicity, and a family history of
the disease, etc. [3-5]. PC can be divided into the following
three stages: localized stage, regional stage and distant stage
[6]. Based on the data between 1999 and 2005, approximately
80% of new PC cases were diagnosed at localized stages with
a 5-year PC-specific survival rate approaching 100%, and
about 12% of new PC cases were diagnosed at regional stages
with a 5-year PC-specific survival rate approaching 100%,
and about 4% of new PC cases were diagnosed at distant

stages with a 5-year PC-specific survival rate approaching
approximately 30% [6]. In our study, we included various PC
treatments including radiotherapy (RT), endocrine therapy
(ET), Cryoablation (CRYO), radical prostatectomy (RP),
RT+ET and RP+ET.

Endocrine therapy (ET) plays an important role in the
treatment of PC and external-beam radiotherapy (EBRT) is
considered to be an effective treatment modality. However,
a significant proportion of men suffer from relapse of the
cancer [7]. Hall et al. reviewed more than 20,000 patients
suffering from PC in the National Oncology Data Alliance,
and observed survival improvements with dose-escalation
of EBRT [8]. Furthermore, in 1997 it was unearthed that a
combination of radiotherapy (RT) and long-term adjuvant
ADT (anti-androgen therapy) was superior to individual
radiotherapy in locally advanced prostate cancer [9, 10].
However, there is a lack of data comparing ADT, a kind of ET,
with other therapy regimens. In 2012, Mottet et al. confirmed
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that combined therapy strongly favored improved PEFS
(progression-free survival), loco-regional control, and metas-
tasis-free survival, indicating that a combination of RT and
long-term adjuvant ADT was superior to individual radio-
therapy in the treatment of PC [11]. Cryoablation (CRYO),
a definitive treatment for PC has undergone a resurgence of
interest since the mid-1990s [12]. Studies on prostate CRYO
have reported promising results with 5-year biochemical
control rates ranging between 52% and 92% [13].

Although there is a plethora of studies comparing different
therapies for T1-T3 PC, there is no comprehensive study
comparing the overall survival rate of these aforementioned
six treatments. Therefore, we aim to conduct a network meta-
analysis (NMA) to compare the overall survival rate of RT,
ET, CRYO, RP, RT+ET and RP+ET regimens in the treatment
of T1-T3 PC. Simultaneously, we expect this study to be
helpful for surgeons in the choice of treatment of T1-T3 PC.

Patients and methods

Search strategy. We retrieved PubMed, Embase, Cochrane
library and other English language databases such as Google
Scholar, Web of Science and MEDLINE to obtain all relevant
literature. Relevant articles were also reviewed manually in
case of the omission of any potentially relevant literature.
The literature search was limited to the English language
and ended in February 2017. The search terms included a
combination of key words and free words as follows: prostate
cancer, cancer prostate, prostate neoplasms, neoplasms
prostate, prostate adenocarcinoma, adenocarcinoma of
prostate; radiotherapy, RT; endocrine therapy, ET, endocrine
treatment, hormone therapy, hormonotherapy; radical
prostatectomy, RP, castration, orchiectomy; androgen depri-
vation therapy, ADT; estrogen, estradiol; maximal androgen
blockage, MAB; luteinizing hormone releasing hormone-
antagonist, LHRH-a, leuprorelin, goserelin, bicalutamide,
diethylstilbestrol and cohort studies, etc.

Inclusion and exclusion criteria. The inclusion criteria
were as follows: (1) study design: cohort study; (2) inter-
ventions: RT, ET, CRYO, RP, RT+ET and RP+ET; (3)
study subjects: patients suffering from T1-T3 PC; (4)
outcome: overall survival rate. The exclusion criteria were as
follows: (1) patients who had undergone hormone therapy
(including previous orchiectomy) or chemotherapy previ-
ously; (2) patients with a history of malignancy, excluding
non-melanoma skin cancer; (3) studies with insufficient data
integrity (e.g., non-paired studies); (4) repeated published
literature; (5) conference reports, systematic reviews or
summaries; (6) non-human studies and non-English studies.

Data extraction and quality assessment. Two authors
(Si-Yang Chen and Yuan Du) independently carried out data
extraction on the basis of a predefined form. Any disputes
that appeared in the process of data extraction were resolved
through discussion with multiple researchers. The risk of bias
of included cohort studies was assessed by authors according

to Newcastle-Ottawa Scale (NOS) [14]. This tool included
the following 9 domains: representativeness of the exposed
cohort (NOSO01), selection of the non-exposed cohort
(NOS02), ascertainment of exposure (NOS03), demonstra-
tion that outcome of interest was not present at the start of
the study (NOS04), comparability of cohorts on the basis
of the design or analysis (NOS05), assessment of outcome
(NOSO06), independent blind assessment (NOS07), was the
follow-up long enough for outcomes to occur (NOS08),
adequacy of follow-up of cohorts (NOS09). The total scores
were 9 points, studies with more than 5 points were included
in this study.

Statistical analysis. Firstly, traditional pairwise meta-
analyses were performed in order to compare different
treatment arms of studies directly. The pooled estimates of
odds ratio (OR) and 95% confidence intervals (CI) were
shown. Heterogeneity among these studies was tested using
the Chi-square test and I-square test [15]. Secondly, R 3.2.1
statistical computing software was used to draw network
diagrams. In the diagram, each node represents each inter-
vention, the node size represents the sample size, and the
line thickness between nodes represents the study number.
Thirdly, we performed a Bayesian network meta-analysis to
compare different diagnostic interventions with each other.
Each analysis was based on non-informative priors for effec-
tive sizes and precision. Convergence and lack of auto corre-
lation were checked and confirmed after four chains and a
20,000-simulation burn-in phase. Finally, direct probability
statements were derived from an additional 50,000-simula-
tion phase [16]. Fourthly, the surface under the cumulative
ranking curve (SUCRA) was used in order to calculate the
probability of each intervention being the most effective
treatment method based on a Bayesian approach using proba-
bility values, and the larger the SUCRA value, the better the
rank of the intervention [17, 18]. R (V.3.2.1) package gemtc
(V.0.6) as well as Markov Chain Monte Carlo engine Open
BUGS (V.3.4.0) were used in all computations in this study.

Results

Baseline characteristics of included studies. A total of
3,487 studies, which studied different therapies in the treat-
ment of T1-T3 prostate cancer, were initially retrieved.
After excluding duplicate studies (n=89), letters, reviews or
meta-analyses (n=459), non-human studies (n=101) and
non-English studies (n=322), 2516 full-text articles were
included in the study. After full-text reviews, non-cohort
studies (n=397), studies not associated to T1-T3 PC
(n=1650), studies unrelated to therapeutic regimens (n=459)
and studies lacking data integrity or lacking data (n=1) were
ruled out. Finally, 9 cohort studies were eligible for this
NMA [19-27] (Supplementary Figure 1). Allincluded cohort
studies were published between 2004 and 2016. Among the 9
cohort studies, 6 were performed in Caucasians, 2 in Asians,
and 1 in mixed races. Moreover, all 9 studies were two-arm
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Table 1. The baseline characteristics for included studies.

i i Interventions d durati Sample Age(years) Overall sur-
First Year Ethnicity Disease Dose and duration Total size gely vival rate
author stage of drugs

T1 T2 T1 T2 T1 T2 T1 T2
McPartlin 0 ¢ Canada  TI-T2 RT RT+ET (ApT) ~ Dlcalutamide 150mg/d, 5\ o) g 709 TLA e 82.0%
A months +4.4 +4.1
Amini A 2016 America T1-T2 RT RT + ET (ADT) NR 14126 7568 6558 NR NR 75.2% 73.4%
leuprolide 11.25 mg/d or
RT + ET (LHRH RP + ET (LHRH
Koie T 2014 Japan T1c-T3 a o;ist +(ADT) a o;ist +( EMP) goserelin acetate 10.8 mg, 156 78 78 73.5 71.0  92.1%  98.3%
s g EMP 280 mg/day, 6 months
Liu] 2013  America T1-T2 ET (ADT) RP NR 3248 1624 1624 70.3 70.2 89.7% 96.1%
RT+ET (LHRH 2
Tseng YD 2012  America T1b-T2b RT +4 ( flutamide, 6 months 204 104 100 76 7 45.0% 68.5%
agonist + ADT) +1.5 +1.5
flutamide 250 mg/d,
lin 3.6 d, 71 70
JonesCU 2011 Canada  TI-T2 RT RT + ET (ADT) goserelin 3.6mg/ 1979 992 987 57.0%  62.0%
leuprolide 7.5 mg/d, +8.7  £10.7
4 months
X 68.6 69.4
Donnelly B 2010  Canada T2-T3 RT cryoablation - 244 122 122 151 +6.1 885%  89.7%
RT + ET (LHRH
Nguyen PL 2010  America T1-T2 RT +4 ( flutamide, 6 months 119 59 60 NR NR 85.8% 90.9%
agonist + ADT)
leuprorelin acetate 3.75 mg/
T + ET (LHRH . 2
Homma Y 2004 Japan T1b-T3 RT R +4 (LHR month + chlormadinone 327 151 176 757 67 68.0% 87.0%
agonist + ADT) +6.5 +5.8

acetate 100 mg/d, 3 months

Notes: T = treatment; NR = not reported; PC = prostate cancer; RT = radiotherapy; ET = endocrine therapy; RP = radical prostatectomy; ADT = androgen-
deprivation therapy; LHRH = luteinizing hormone-releasing hormone; EMP = estramustine phosphate.

Overall survival rate

RT

1 study

~~ cryoablation

Figure 1. Network evidence diagram for different therapies in the treat-
ment of T1-T3 PC. Note: RT = radiotherapy; ET = endocrine therapy;
RP = radical prostatectomy.

trials. All patients were in T1-T3, and their ages were all
about 70 years old, the baseline characteristics of included
studies are displayed in Table 1. The NOS quality assessment
of included studies is shown in Supplementary Figure 2. The
included patients were aged between 60 and 85 years; and
majority of the patients adopted RT in the treatment of T1-
T3 PC (Figure 1).

Pairwise meta-analysis for overall survival rate of
different therapies in the treatment of T1-T3 PC. We
conducted a direct-paired comparison of RT, ET, CRYO, RP,
RT+ET and RP+ET in the treatment of T1-T3 PC. The results
reveal that RP and RP+ET therapy regimens fared better in
overall survival rates compared to the ET regimen (OR=2.81,
95% CI=2.09~3.78; OR=3.15, 95% CI=1.80~5.50, respec-
tively), whereas other therapies did not exhibit any signifi-
cant differences in terms of overall survival rate (Table 2).

Main results of network meta-analysis. The results
of this NMA revealed that RT, ET, CRYO, RP and RT+ET
therapy regimens exhibited relatively lower overall
survival rates compared to the RP+ET regimen (OR=0.09,
95% CI=0.00~1.13; OR=0.31, 95% CI=0.07~1.46; OR=0.10,
95% CI=0.00~1.87; OR=0.89, 95% CI=0.10~7.91; OR=0.11,
95% CI=0.00~1.31, respectively), which indicated that the
efficacy of RP+ET may be relatively better in the treatment
of T1-T3 PC compared to other therapies (Table 3; Figure 2).

SUCRA values of overall survival rates of treatments of
T1-T3 PC. As shown in Figure 3, the SUCRA values demon-
strate that the RP + ET therapy regimen exhibited the highest
efficacy in the treatment of T1-T3 PC (89.5%) in terms of
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Table 2. Estimated OR and 95% CI from pairwise meta-analysis in terms of overall survival rate.

Efficacy events Pairwise meta-analysis

Included studies Comparisons

Treatment 1 Treatment 2 OR (95% CI) 12 p,-value
Overall survival rate
5 study EVS. A 5646/7824 6459/8845 1.20 (0.87~1.66) 82.5% <0.001
1 study FVS.E 77178 72/78 6.42 (0.75~54.61) NR NR
1 study DVS.B 1560/1624 1456/1624 2.81 (2.09~3.78) NR NR
1 study CVS. A 109/122 108/122 1.13 (0.51~2.53) NR NR
1 study FVS.B 153/176 103/151 3.15 (1.80~5.50) NR NR

Notes: OR = odd ratio; 95%CI = 95% confidence interval; A = radiotherapy (RT); B = endocrine therapy (ET); C = cryoablation; D = radical prostatectomy
(RP); E = RT+ET; F = RP+ET.

Table 3. OR and 95% confidence intervals of six treatment modalities in term of overall survival rate.

OR (95% confidence intervals)

Overall survival rate

A 3.47 (0.20, 170.68) 1.09 (0.21, 5.22) 10.22 (0.36, 683.76) 1.25 (0.64, 2.62) 11.35 (0.88, 424.98)
B 0.30 (0.00, 8.04) 2.84(0.63,12.81) 0.36 (0.01, 6.14) 3.18 (0.68, 14.66)
C 9.38 (0.26, 849.85) 1.15(0.22,7.08) 10.51 (0.53, 533.11)
D 0.12 (0.00, 3.28) 1.13(0.13,9.72)
E 8.88 (0.76, 302.41)
F

Notes: Odds ratio and 95% confidence intervals below the treatments should be read from row to column while above the treatments should be read from
column to row. OR = odds ratio; A = radiotherapy (RT); B = endocrine therapy (ET); C = cryoablation; D = radical prostatectomy (RP); E = RT+ET;
F =RP+ET.

Overall survival rate

Figure 2. Relative forest plots for different therapies in the treatment of T1-T3 PC. Note: A= RT (radiotherapy); B= ET (endocrine therapy); C= cryo-
ablation (CRYO); D= RP; E=RT+ET; F=RP+ET.
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Overall survival rate

Cumulative Ranking Probability

Rank

Figure 3. SUCRA values of different therapies in the treatment of T1-T3 PC. Note: (A= RT (radiotherapy); B= ET (endocrine therapy); C= cryoablation

(CRYO); D= RP; E=RT+ET; F=RP+ET).

overall survival rate, whereas the RP regimen ranked second
(84.83%). We conclude that the RP+ET therapy regimen
exhibited better efficacy in combined-therapeutic regimens
for the treatment of T1-T3 PC, whereas the RP therapy
regimen exhibited better efficacy for the treatment of T1-T3
PC in mono-therapeutic regimens.

The patients included in the study belonged to Caucasian,
Asian and mixed race ethnicities, which might have had a
certain impact on the results. Therefore, to elude this bias,
the ethnicity of the patients was taken in account for the
calculation of the overall survival rate, and a meta-regression
analysis was constructed. The interventions were reordered
and a SUCRA value graph was plotted. The results revealed
no significant differences before and after the meta-regres-
sion analysis, indicating that the ethnicity of patients did not
affect the results of the present study (Figure 3).

Evaluation of publication bias. As seen in Figure 4, all
dots are present in the funnel-shaped area, and symmetrical
distribution is visible at both ends of the red line, indicating
that no obvious publication bias exists in the present study.

Discussion

This study revealed that the RT+ET therapy regimen
exhibits better efficacy in the treatment of T1-T3 PC, and
the RP regimen may be the second choice for the treat-
ment of T1-T3 PC. Multiple prospective randomized trials

combining ADT and conventional dosage of EBRT for
patients suffering from intermediate- and high-risk PC have
demonstrated visible improvement in the rates of biochem-
ical survival, disease-free survival, and overall survival (OS)
[28-31]. Furthermore, several randomized trials performed
in the conventional-dose era demonstrated the presence of
a survival advantage with the addition of ADT to RT for
patients suffering from intermediate-risk PC [24, 31, 32]. A
previous study demonstrated that the usage of a combination
of hormone therapy (HT) and EBRT resulted in reduction
of the required lethal dose for prostate tumor, and clinical
studies indicate this combined therapy increased the overall
survival (OS) rate in patients [28]. Prostate specific antigen
(PSA)-based cancer screening tests and increasing public
awareness have increased the detection and diagnosis of
localized and surgically curable cancer resulting in better
prognosis [33]. However, disturbing frequency in radical
prostatectomy (RP) specimens may portend an increased
risk of eventual treatment failure and may not be curative
[34]. The use of RP resulted in approximately a 90% survival
rate in organ confined cancers [35], however, only a 57%
disease-specific 10-year survival rate was observed after RP
for locally advanced or T3 PC [36]. Therefore, this study
focused on optimal endocrine therapy, individually or in
association with RP, in order to improve the cure rates, delay
symptomatic progression and to prolong the lives of patients
suffering from PC.
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Figure 4. Evaluation of publication bias of different therapies in the treatment of T1-T3 PC. Note: A = RT (radiotherapy); B = ET (endocrine therapy);

C = cryoablation (CRYO); D = RP; E=RT + ET; F=RP + ET.

The results of the pairwise meta-analysis reveal that RP
and RP+ET regimens exhibit comparatively better efficacy
compared to the ET regimen for the treatment of T1-T3
PC. The effects of the ET regimen were highly efficacious for
localized and locally advanced PC and the benefit provided
by prostatectomy may not be recognized readily in men
receiving endocrine therapy [37, 38]. However, ET should
be administered selectively as the therapy presents with
various side-effects like hot flushes, male sexual dysfunction
and osteoporosis [39-41]. Additionally, it has been reported
that the usage of ET has significantly impaired the quality
of life including physical functioning, fatigue and psycho-
logical distress in asymptomatic patients suffering from
non-metastatic PC [42]. The SUCRA values also demon-
strate that the RP+ET therapy regimen ranked the highest
in terms of overall survival rate, and RP ranked second. The
results of SUCRA values further confirm that the RP+ET
regimen had better efficacy in the treatment of T1-T3 PC.
Based on our results, we conclude that the RP+ET regimen
exhibits better efficacy in the treatment of T1-T3 PC, and
the RP regimen may be the second choice. We have compre-
hensively compared the efficacy of six therapies in the treat-
ment of T1-T3 PC. The amount of included literature in the
meta-analysis is relatively small and a sensitivity analysis
could not be carried out. However, the included literature

is of good quality, and there was no obvious publication
bias. In addition, we performed a meta-regression analysis,
which showed no change in the results. This further affirms
the reliability of this study and provides valuable clinical
significance. However, there was a difference in the number
of participants in the pairwise comparison among inter-
ventions, and differences in the study of different compari-
sons, which may impact the results of the study. To tackle
this problem, we constructed a comprehensive strategy in
the early stage of literature screening and data statistics,
and strictly followed the inclusion and exclusion criteria
and employed the use of scientific statistical methods. In
addition, we strictly controlled clinical heterogeneity, hetero-
geneity of methods and statistical heterogeneity. All of these
strict guidelines and control methods solidify the results of
this study. However, the dosage and duration of drugs used
in the study could not be listed due to incomplete relevant
data and non-compliant authors. Therefore, further research
and analyses are required to find the right balance between
the adverse effects of long-term ET on quality of life and the
emotional and uncertain survival benefit of improving PSA
values in individual patients.

Supplementary information is available in the online version
of the paper.



404

S.Y. CHEN, Y. DU, Q. SHAQG, J. S. LL, H. Y. CHEN

References

(1]
(2]

(12]

KLEIN EA, THOMPSON IM. Update on chemoprevention
of prostate cancer. Curr Opin Urol 2004; 14: 143-149.
FERLAY J, SHIN HR, BRAY F, FORMAN D, MATHERS C
et al. Estimates of worldwide burden of cancer in 2008: GLO-
BOCAN 2008. Int J Cancer 2010; 127: 2893-2917. https://
doi.org/10.1002/ijc.25516

SHINGLER E, HACKSHAW-MCGEAGH L, ROBLES L,
PERSAD R, KOUPPARIS A et al. The feasibility of the Pros-
tate cancer: Evidence of Exercise and Nutrition Trial (PrE-
VvENT) dietary and physical activity modifications: a quali-
tative study. Trials 2017; 18: 106. https://doi.org/10.1186/
s13063-017-1828-4

ZHOU CK, CHECK DP, LORTET-TIEULENT ], LAVER-
SANNE M, JEMAL A et al. Prostate cancer incidence in 43
populations worldwide: An analysis of time trends overall
and by age group. Int ] Cancer 2016; 138: 1388-1400. https://
doi.org/10.1002/ijc.29894

CENTER MM, JEMAL A, LORTET-TIEULENT ], WARD
E, FERLAY ] et al. International variation in prostate cancer
incidence and mortality rates. Eur Urol 2012; 61: 1079-1092.
https://doi.org/10.1016/j.eururo.2012.02.054

JEMAL A, SIEGEL R, XU J, WARD E. Cancer statistics, 2010.
CA Cancer J Clin 2010; 60: 277-300. https://doi.org/10.3322/
caac.20073

CHODAK GW, KEANE T, KLOTZ L, HORMONE THERA-
PY STUDY GROUP. Critical evaluation of hormonal thera-
py for carcinoma of the prostate. Urology 2002; 60: 201-208.
HALL MD, SCHULTHEISS TE, SMITH DD, TSENG BP,
WONG JY. The impact of increasing dose on overall survival
in prostate cancer. Radiat Oncol 2015; 10: 115. https://doi.
org/10.1186/s13014-015-0419-3

BOLLA M, GONZALEZ D, WARDE P, DUBOIS JB, MIRI-
MANOFF RO et al. Improved survival in patients with lo-
cally advanced prostate cancer treated with radiotherapy
and goserelin. N Engl ] Med 1997; 337: 295-300. https://doi.
org/10.1056/NEJM199707313370502

PILEPICH MV, CAPLAN R, BYHARDT RW, LAWTON
CA, GALLAGHER MJ et al. Phase III trial of androgen sup-
pression using goserelin in unfavorable-prognosis carcino-
ma of the prostate treated with definitive radiotherapy: re-
port of Radiation Therapy Oncology Group Protocol 85-31.
J Clin Oncol 1997; 15: 1013-1021. https://doi.org/10.1200/
JCO.1997.15.3.1013

MOTTET N, PENEAU M, MAZERON ]J], MOLINIE V,
RICHAUD P. Addition of radiotherapy to long-term an-
drogen deprivation in locally advanced prostate cancer: an
open randomised phase 3 trial. Eur Urol 2012; 62: 213-219.
https://doi.org/10.1016/j.eururo.2012.03.053

LONG JP, BAHN D, LEE E, SHINOHARA K, CHINN DO et
al. Five-year retrospective, multi-institutional pooled analy-
sis of cancer-related outcomes after cryosurgical ablation of
the prostate. Urology 2001; 57: 518-523.

BAHN DK, LEE E, BADALAMENT R, KUMAR A, GRESKI
J et al. Targeted cryoablation of the prostate: 7-year outcomes
in the primary treatment of prostate cancer. Urology 2002;
60: 3-11.

(19]

[21]

(22]

(23]

LO CK, MERTZ D, LOEB M. Newcastle-Ottawa Scale: com-
paring reviewers' to authors’ assessments. BMC Med Res
Methodol 2014; 14: 45. https://doi.org/10.1186/1471-2288-
14-45

CHEN LX, LI YL, NING GZ, L1 Y, WU QL et al. Compara-
tive efficacy and tolerability of three treatments in old people
with osteoporotic vertebral compression fracture: a network
meta-analysis and systematic review. PLoS One 2015; 10:
€0123153. https://doi.org/10.1371/journal.pone.0123153

TU YK, NEEDLEMAN I, CHAMBRONE L, LU HK, FAG-
GION CM, JR. A Bayesian network meta-analysis on com-
parisons of enamel matrix derivatives, guided tissue regen-
eration and their combination therapies. J Clin Periodontol
20125 39: 303-314.

CHAIMANI A, HIGGINS JP, MAVRIDIS D, SPYRIDONOS
P, SALANTI G. Graphical tools for network meta-analysis in
STATA. PLoS One 2013; 8: €76654. https://doi.org/10.1371/
journal.pone.0076654

SALANTI G, ADES AE, IOANNIDIS JP. Graphical meth-
ods and numerical summaries for presenting results from
multiple-treatment meta-analysis: an overview and tutorial. J
Clin Epidemiol 2011; 64: 163-171. https://doi.org/10.1016/j.
jclinepi.2010.03.016

MCPARTLIN AJ, GLICKSMAN R, PINTILIE M, TSU]JI D,
MOK G et al. PMH 9907: Long-term outcomes of a ran-
domized phase 3 study of short-term bicalutamide hormone
therapy and dose-escalated external-beam radiation therapy
for localized prostate cancer. Cancer 2016; 122: 2595-2603.
https://doi.org/10.1002/cncr.30093

AMINI A, RUSTHOVEN CG, JONES BL, ARMSTRONG
H, RABEN D et al. Survival outcomes of radiotherapy with
or without androgen-deprivation therapy for patients with
intermediate-risk prostate cancer using the National Can-
cer Data Base. Urol Oncol 2016; 34: 165.e1-9. https://doi.
org/10.1016/j.urolonc.2015.11.004

KOIE T, OHYAMA C, YAMAMOTO H, IMAI A,
HATAKEYAMA S et al. Both radical prostatectomy fol-
lowing treatment with neoadjuvant LHRH agonist and es-
tramustine and radiotherapy following treatment with neo-
adjuvant hormonal therapy achieved favorable oncological
outcome in high-risk prostate cancer: a propensity-score
matching analysis. World J Surg Oncol 2014; 12: 134. https://
doi.org/10.1186/1477-7819-12-134

LIU J, SHI L, SARTOR O, CULBERTSON R. Androgen-de-
privation therapy versus radical prostatectomy as monother-
apy among clinically localized prostate cancer patients. Onco
Targets Ther 2013; 6: 725-732. https://doi.org/10.2147/OTT.
544144

TSENG YD, CHEN MH, BEARD CJ], MARTIN NE,
ORIO PF et al. Posttreatment prostate specific antigen na-
dir predicts prostate cancer specific and all cause mortal-
ity. J Urol 2012; 187: 2068-2073. https://doi.org/10.1016/j.
juro.2012.01.073

JONES CU, HUNT D, MCGOWAN DG, AMIN MB, CHET-
NER MP et al. Radiotherapy and short-term androgen depri-
vation for localized prostate cancer. N Engl ] Med 2011; 365:
107-118. https://doi.org/10.1056/NEJMoal012348


https://doi.org/10.1002/ijc.25516
https://doi.org/10.1002/ijc.25516
https://doi.org/10.1186/s13063-017-1828-4
https://doi.org/10.1186/s13063-017-1828-4
https://doi.org/10.1002/ijc.29894
https://doi.org/10.1002/ijc.29894
https://doi.org/10.1016/j.eururo.2012.02.054
https://doi.org/10.3322/caac.20073
https://doi.org/10.3322/caac.20073
https://doi.org/10.1186/s13014-015-0419-3
https://doi.org/10.1186/s13014-015-0419-3
https://doi.org/10.1056/NEJM199707313370502
https://doi.org/10.1056/NEJM199707313370502
https://doi.org/10.1200/JCO.1997.15.3.1013
https://doi.org/10.1200/JCO.1997.15.3.1013
https://doi.org/10.1016/j.eururo.2012.03.053
https://doi.org/10.1186/1471-2288-14-45
https://doi.org/10.1186/1471-2288-14-45
https://doi.org/10.1371/journal.pone.0123153
https://doi.org/10.1371/journal.pone.0076654
https://doi.org/10.1371/journal.pone.0076654
https://doi.org/10.1016/j.jclinepi.2010.03.016
https://doi.org/10.1016/j.jclinepi.2010.03.016
https://doi.org/10.1002/cncr.30093
https://doi.org/10.1016/j.urolonc.2015.11.004
https://doi.org/10.1016/j.urolonc.2015.11.004
https://doi.org/10.1186/1477-7819-12-134
https://doi.org/10.1186/1477-7819-12-134
https://doi.org/10.2147/OTT.S44144
https://doi.org/10.2147/OTT.S44144
https://doi.org/10.1016/j.juro.2012.01.073
https://doi.org/10.1016/j.juro.2012.01.073
https://doi.org/10.1056/NEJMoa1012348

OS RATE OF DIFFERENT THERAPIES FOR PC

405

(25]

[26]

(27]

(28]

(29]

(30]

(31]

(32]

NGUYEN PL, CHEN MH, BEARD CJ, SUH WW, REN-
SHAW AA et al. Radiation with or without 6 months of an-
drogen suppression therapy in intermediate- and high-risk
clinically localized prostate cancer: a postrandomization
analysis by risk group. Int ] Radiat Oncol Biol Phys 2010; 77:
1046-1052. https://doi.org/10.1016/j.ijrobp.2009.06.038
DONNELLY BJ, SALIKEN JC, BRASHER PM, ERNST SD,
REWCASTLE JC et al. A randomized trial of external beam
radiotherapy versus cryoablation in patients with localized
prostate cancer. Cancer 2010; 116: 323-330. https://doi.
org/10.1002/cncr.24779

HOMMA Y, AKAZA H, OKADA K, YOKOYAMA M,
USAMI M et al. Endocrine therapy with or without radi-
cal prostatectomy for T1b-T3NOMO prostate cancer. Int
J Urol 2004; 11: 218-224. https://doi.org/10.1111/j.1442-
2042.2003.00781.x

BOLLA M, COLLETTE L, BLANK L, WARDE P, DUBOIS
JB et al. Long-term results with immediate androgen sup-
pression and external irradiation in patients with locally ad-
vanced prostate cancer (an EORTC study): a phase III ran-
domised trial. Lancet 2002; 360: 103-106.

PILEPICH MV, WINTER K, JOHN M]J, MESIC ]B, SAUSE
W et al. Phase III radiation therapy oncology group (RTOG)
trial 86-10 of androgen deprivation adjuvant to definitive ra-
diotherapy in locally advanced carcinoma of the prostate. Int
J Radiat Oncol Biol Phys 2001; 50: 1243-1252.

HANKS GE, PAJAK TE, PORTER A, GRIGNON D, BRERE-
TON H et al. Phase III trial of long-term adjuvant androgen
deprivation after neoadjuvant hormonal cytoreduction and
radiotherapy in locally advanced carcinoma of the prostate:
the Radiation Therapy Oncology Group Protocol 92-02. J
Clin Oncol 2003; 21: 3972-3978. https://doi.org/10.1200/
JCO.2003.11.023

DAMICO AV, MANOLA J, LOFFREDO M, RENSHAW AA,
DELLACROCE A et al. 6-month androgen suppression plus
radiation therapy vs radiation therapy alone for patients with
clinically localized prostate cancer: a randomized controlled
trial. JAMA 2004; 292: 821-827. https://doi.org/10.1001/
jama.292.7.821

DENHAM JW, STEIGLER A, LAMB DS, JOSEPH D,
TURNER S et al. Short-term neoadjuvant androgen depriva-
tion and radiotherapy for locally advanced prostate cancer:
10-year data from the TROG 96.01 randomised trial. Lancet
Oncol 2011; 12: 451-459. https://doi.org/10.1016/51470-
2045(11)70063-8

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

CATALONA WJ, SMITH DS, RATLIFF TL, BASLER JW.
Detection of organ-confined prostate cancer is increased
through prostate-specific antigen-based screening. JAMA
1993; 270: 948-954.

ROSEN MA, GOLDSTONE L, LAPIN S, WHEELER T,
SCARDINO PT. Frequency and location of extracapsular
extension and positive surgical margins in radical prostatec-
tomy specimens. ] Urol 1992; 148: 331-337.

ZINCKE H, OESTERLING JE, BLUTE ML, BERGSTRALH
EJ, MYERS RP et al. Long-term (15 years) results after radi-
cal prostatectomy for clinically localized (stage T2c or lower)
prostate cancer. ] Urol 1994; 152: 1850-1857.

GERBER GS, THISTED RA, CHODAK GW, SCHRODER
FH, FROHMULLER HG et al. Results of radical prostatec-
tomy in men with locally advanced prostate cancer: multi-
institutional pooled analysis. Eur Urol 1997; 32: 385-390.
SEE WA, WIRTH MP, MCLEOD DG, IVERSEN P, KLIM-
BERG I et al. Bicalutamide as immediate therapy either alone
or as adjuvant to standard care of patients with localized or
locally advanced prostate cancer: first analysis of the early
prostate cancer program. J Urol 2002; 168: 429-435.
IVERSEN P, TAMMELA TL, VAAGE S, LUKKARINEN
O, LODDING P et al. A randomised comparison of bicalu-
tamide (‘Casodex’) 150 mg versus placebo as immediate
therapy either alone or as adjuvant to standard care for early
non-metastatic prostate cancer. First report from the Scandi-
navian Prostatic Cancer Group Study No. 6. Eur Urol 2002;
42:204-211.

NEWLING DW. Tailoring of hormonal therapy in prostate
cancer. Prostate Cancer Prostatic Dis 2000; 3: 21-27. https://
doi.org/10.1038/sj.pcan.4500400

SCHRODER FH. Endocrine treatment of prostate cancer
- recent developments and the future. Part 1: maximal an-
drogen blockade, early vs delayed endocrine treatment and
side-effects. BJU Int 1999; 83: 161-170.

MITTAN D, LEE S, MILLER E, PEREZ RC, BASLER JW et
al. Bone loss following hypogonadism in men with prostate
cancer treated with GnRH analogs. ] Clin Endocrinol Metab
2002; 87: 3656-3661. https://doi.org/10.1210/jcem.87.8.8782
HERR HW, O’SULLIVAN M. Quality of life of asymptomatic
men with nonmetastatic prostate cancer on androgen depri-
vation therapy. ] Urol 2000; 163: 1743-1746.


https://doi.org/10.1016/j.ijrobp.2009.06.038
https://doi.org/10.1002/cncr.24779
https://doi.org/10.1002/cncr.24779
https://doi.org/10.1111/j.1442-2042.2003.00781.x
https://doi.org/10.1111/j.1442-2042.2003.00781.x
https://doi.org/10.1200/JCO.2003.11.023
https://doi.org/10.1200/JCO.2003.11.023
https://doi.org/10.1001/jama.292.7.821
https://doi.org/10.1001/jama.292.7.821
https://doi.org/10.1016/S1470-2045(11)70063-8
https://doi.org/10.1016/S1470-2045(11)70063-8
https://doi.org/10.1038/sj.pcan.4500400
https://doi.org/10.1038/sj.pcan.4500400
https://doi.org/10.1210/jcem.87.8.8782

