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About us Bulletin

The Bulletin of Urooncology is the periodical publishing organ of the Urooncology Association of Turkey. The Bulletin is an independent, peer-
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Instructions to Authors

1. General Information

The Bulletin of Urooncology is the official scientific publication of the
Turkish Society of Urooncology. It is published quarterly (March, June,
September, and December). Supplements are also published during the
year if necessary.

The Bulletin publishes basic and clinical research original articles, reviews,
editorials, case reports, and letters to the editor relevant to urooncology
(prostate cancer, urothelial cancers, testis and kidney cancer, benign
prostatic hyperplasia, and any aspect of urologic oncology). The Bulletin
of Urooncology is indexed by several international databases and is
committed to rigorous peer review.

The Bulletin of Urooncology does not charge any article submission
or processing charges, nor do authors receive any remuneration or
compensation for their manuscripts.

Manuscripts must be written in Turkish or English and must meet the
requirements of the Bulletin. Articles are accepted for publication on the
condition that they are original, are not under consideration by another
journal, and have not been previously published. This requirement
does not apply to papers presented in scientific meetings and whose
summaries not exceeding 250 words have been published. In this case,
however, the name, date, and place of the meeting in which the paper
was presented should be stated. Direct quotations, tables, or illustrations
taken from copyrighted material must be accompanied by written
permission for their use from the copyright owner and authors.

The name of the journal is registered as Bulletin of Urooncology in
international indices and databases and should be abbreviated as “Bull
Urooncol” when referenced.

All manuscripts should comply with the “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals” produced and updated
by the International Committee of Medical Journals Editors (www.icmje.
org).

It is the authors’ responsibility to ensure their manuscript meets scientific
criteria and complies with ethical requirements. Turkish Society of
Urooncology owns the copyright of all published articles. All manuscripts
submitted must be accompanied by the Authorship Statement, Copyright
Transfer, Financial Disclosure, and Acknowledgment Permission form
available in (www.uroonkolojibulteni.com).

By signing the form by all authors and sending it to the journal, they state
that the work has not been published nor is under evaluation process
for other journals, accept the scientific contributions and responsibilities.
No author will be added or the order of authors will be changed after
this stage.

The Bulletin adheres to the principles set forth in the Declaration of Helsinki
2016 version (http://www.wma.net/en/30publications/10policies/b3/
index.html) and holds that all reported research involving human
beingsis conducted in accordance with such principles. Reports describing
data obtained from research conducted in human participants must
contain a statement in the Materials and Methods section indicating
approval by an ethics review committee and affirmation that informed
consent was obtained from each participant.

All' manuscripts dealing with animal subjects must contain a statement
indicating that the study was performed in accordance with “The Guide
for the Care and Use of Laboratory Animals” (http://oacu.od.nih.gov/
regs/gquide/guide.pdf) with the approval (including approval number) of
the Institutional Review Board, in the Materials and Methods section.

Case reports should be accompanied by informed consent and
the identity of the patient should not be disclosed. It is the authors’
responsibility to ensure their manuscript meets ethical criteria.

During the evaluation of the manuscript, the research data and/or ethics
committee approval form can be requested from the authors if it's
required by the editorial board.

We disapprove of unethical practices such as plagiarism, fabrication,
duplication, and salami slicing, as well as inappropriate

acknowledgements. In such cases, sanctions will be applied in accordance
with the Committee on Publication Ethics (COPE) rules. We use Crossref
Similarity Check powered by iThenticate to screen all submissions for
plagiarism prior to publication.

2. Manuscript Submission

Manuscripts are submitted online at www.uroonkolojibulteni.com.

All submissions must include: Authorship Statement, Copyright Transfer,
Financial Disclosure, and Acknowledgment/Permission forms. The
author and coauthors should sign this form declaring acceptance of
full responsibility for the accuracy of all contents in accordance with the
order of authors. They should also indicate whether there is a conflict of
interest regarding manuscript. If you are unable to successfully upload
the files, please contact the editorial office by e-mail or through the
online submission system. The names of the institutions, organizations,
or pharmaceutical companies that funded or provided material support
for the research work, even in the form of partial support, should be
declared and acknowledged in the footnote of the article. Rejected
manuscripts are not sent back to the authors except for art work.

The ORCID (Open Researcher and Contributor ID) number of the
corresponding author should be provided while sending the manuscript.
Free registration can be done at http://orcid.org.

3. Peer-Review Process

The Bulletin of Urooncology is an independent international journal
based on double-blind peer-review principles. All articles are subject to
review by the editors and peer reviewers. All manuscripts are reviewed
by the editor, associate editors, and at least two expert referees. The
scientific board guiding the selection of papers to be published in the
Bulletin consists of elected experts of the Bulletin and if necessary,
selected from national and international authorities. The editorial board
has the right to not publish a manuscript that does not comply to the
Instructions for Authors, and to request revisions or re-editing from the
authors. The review process will be managed and decisions made by
the Editor-in-chief, who will act independently.

The editor and editorial board is the sole authority regarding reviewer
selection. The reviewers are mainly selected from a national and
international advisory board. The editorial board may decide to send
the manuscript to independent national or international reviewers
according to the subject.

Authors of accepted manuscripts accept that the editor and associate
editors can make corrections without changing the main text of the
paper.

4, Editorial Policies

Scientific Responsibility

It is the authors’ responsibility to prepare a manuscript that meets scientific
criteria. All persons designated as authors should have made substantial
contributions to the following:



(1) conception and design of the study, acquisition of data, or analysis and
interpretation of data,

(2) drafting the article or revising it critically for intellectual content,
(3) final approval of the version to be submitted.

If the article includes any direct or indirect commercial links or if any institution
provided material support to the study, authors must state in the cover letter that
they have no relationship with the commercial product, drug, pharmaceutical
company, etc. concerned; or specify the type of relationship (consultant, other
agreements), if any.

In case of any suspicion or allegation regarding scientific shortcomings or ethical
infringement, the Bulletin reserves the right to submit the manuscript to the
supporting institutions or other authorities for investigation. The Bulletin accepts
the responsibility of initiating action but does not undertake any responsibility
for an actual investigation or any power of decision.

Abbreviations

Use only standard abbreviations. Avoid abbreviations in the title and abstract.
The full term for an abbreviation should precede its first use in the text, unless
it is a standard abbreviation. Abbreviations that are used should be defined in
parenthesis where the full word is first mentioned.

Units of Measurement

Measurements should be reported using the metric system, according to the
International System of Units (SI).

Statistical Evaluation

All retrospective, prospective, and experimental research articles must be
evaluated in terms of biostatics and should be stated together with an
appropriate plan, analysis, and report. P values must be given clearly in the
manuscripts (e.g., p=0.033). It is the authors’ responsibility to prepare a
manuscript that meets biostatistical rules.

Language

Accepted articles will be published in English online and in both English and
Turkish in hard copy. The translation process will be conducted by the Bulletin.
It is the authors’ responsibility to prepare a manuscript that meets spelling and
grammar rules. Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to
correct scientific English are encouraged to consult an expert. All spelling and
grammar mistakes in the submitted articles, are corrected by our redaction
committee without changing the data presented.

5. Article Types

The Bulletin of Urooncology publishes articles prepared in compliance
with the Recommendations for the Conduct, Reporting, Editing,
and Publication of Scholarly work in Medical Journals published by
International Committee for Medical Journal Editors (ICMJE).
Manuscripts that do not meet these requirements will be returned to
the author for necessary revision prior to review.

The Bulletin requires that all submissions be submitted according to
these guidelines: Manuscripts should be prepared as a word document
(*.doc) or rich text format (*.rtf). Text should be double-spaced with 2.5
cm margins on both sides using

12-point type in Times Roman or Arial font.

Each section of the article should be started on a new page and be
organized according to the following sequence:

1) Title,

2) Abstract and keywords (Turkish and English),

3) Main text,

4) Acknowledgements (optional),

Instructions to Authors

5) References,

6) Tables/figures (each table should be written with the titles and
footnotes in a separate page) and figure legends.

All manuscripts submitted must be accompanied by the “Copyright
Transfer and Author Declaration Statement form”  (www.
uroonkolojibulteni.com). The corresponding author must provide a full
correspondence address including telephone, fax number, and e-mail
address. Contact information for the corresponding author is published
in the Bulletin.

A. Original Research Articles

Original prospective or retrospective studies of basic or clinical
investigations in areas relevant to urologic oncology.

Content:

- Title

Abstract (structured abstract limited to 300 words, containing
the following sections: Objective, Materials and Methods, Results,
Conclusion)

- Keywords (List 3-5 keywords using Medical Subjects Headings [MeSH])
Introduction

- Materials and Methods/Patients and Methods

- Results

- Discussion

- Study Limitations

- Conclusion

- Acknowledgements

- References

- Tables/Figures

Preparation of research articles, systematic reviews, and meta-analyses
must comply with study design guidelines: CONSORT statement for
randomized controlled trials (Moher D, Schultz KE Altman D, for the
CONSORT Group. The CONSORT statement revised recommendations
for improving the quality of reports of parallel group randomized trials.
JAMA 2001; 285: 1987-91) (http://www.consortstatement.org/);
PRISMA statement of preferred reporting items for systematic reviews
and meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS Med 2009; 6(7):
€1000097.) (http://www.prisma-statement.org/);

STARD checklist for the reporting of studies of diagnostic accuracy
(Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM,
et al., for the STARD Group. Towards complete and accurate reporting
of studies of diagnostic accuracy: the STARD initiative. Ann Intern Med
2003;138:404.) (http://www.stard-statement.org/);

STROBE statement, a checklist of items that should be included in
reports of observational studies (http://www.strobe-statement.org/);
MOOSE guidelines for meta-analysis and systemic reviews of
observational studies (Stroup DF Berlin JA, Morton SC, et al. Meta-
analysis of observational studies in epidemiology: a proposal for
reporting Meta-analysis of observational Studies in Epidemiology
(MOOSE) group. JAMA 2000; 283: 2008-12).

Figure Legends

A word count for the original articles (excluding title page,
acknowledgments, figure and table legends, and references) should be
provided not exceed 3000 words. Number of references should not
exceed 30.

B. Case Reports

Case reports should include cases which are rarely seen and distinctive
in diagnosis and treatment. These can include brief descriptions of



Instructions to Authors

a previously undocumented disease process, a unique unreported
manifestation or treatment of a known disease process, or unique
unreported complications of treatment regimens, and should contribute
to our present knowledge.

Content:

- Title

Abstract (limited to 150 words, unstructured

- Keywords (List 3-5 key words using Medical Subjects Headings [MeSH])
Introduction

Case Presentation

Discussion

References

Tables/Figures

Figure Legends

A word count for the original articles (excluding title page,
acknowledgments, figure and table legends, and references) should be
provided not exceeding 1500 words. Number of references should not
exceed 15.

C. Review Article

These are manuscripts which are prepared on current subjects by
experts who have extensive experience and knowledge of a certain
subject and who have achieved a high number of publications and
citations. Reviews are usually submitted directly or by invitation of the
editorial board. Submitted reviews within the scope of the journal will be
taken into consideration by the editors. The content of the manuscript
should include the latest achievements in an area and information and
comments that would lead to future studies in that area. Number of
authors should be limited to 3.

Content:

- Title

Abstract (maximum 250 words; without structural divisions;

- Keywords (List 3-5 key words using Medical Subjects Headings [MeSH])
Introduction

Main Text

Conclusions

Tables/Figures

Figure Legends

Short Quiz (a list of 3-5 questions about the context of article for
CME credit). The editorial board and Urooncology Association of
Turkey executive committee will evaluate the answers and members
submitting correct answers may receive education grants).

D. Literature Review

These are solicited by the editor, will go through the peer review process,
and will cover recently published selected articles in the field of urologic
oncology. It is a mini-review article that highlights the importance of a
particular topic and provides recently published supporting data. The
guidelines stated above for Review articles are applicable. Word count
should not exceed 1500 and references are limited to 10.

E. Editorial Commentary

These are solicited by the editor and should not be submitted without
prior invitation. An original research article is evaluated by specialists
in the area (not including the authors of the research article) and this
is published at the end of the related article. Word count should not
exceed 500 words and number of references is limited to 5.

F. Letters to the Editor

These are letters that include different views, experiments, and questions
from readers about the manuscripts published in the Bulletin within the
last year and should be no more that 500 words with maximum of

5 references. There should be no title or abstract. Submitted letters
should indicate the article being referenced (with issue number and
date) and the name, affiliation, and address of the author(s) at the end.
If the authors of the original article or the editors respond to the letter,
it will also be published in the Bulletin.

6. Manuscript Preparation

Each section of the article should be started on a new page and abide
to the following sequence according to article type: Title page, abstract,
main text, acknowledgements, references, tables/figures and figure
legends.

A. Title Page

The title page should include the following:

Full title (in English and in Turkish); Turkish title will be provided by the
editorial office for authors who are not Turkish speakers

Authors’ names and institutions

Corresponding author’s e-mail and postal address, telephone, and fax
numbers

Any grants or financial support received for the paper

B. Abstract and Keywords

Abstracts should be prepared in accordance with the specificinstructions
for the different article types. For original articles, a structured abstract
should be provided using the following headings: Objective, Materials
and Methods, Results, and Conclusions. Provide 3-5 keywords. English
keywords should be provided from Medical Subject Headings (http://
www.nlm.nih.gov/mesh).

C. Main Text

Introduction: Should include brief explanation of the topic, the
objective of the study, and supporting information from the literature.
Materials and Methods: Should describe the study plan, indicating
whether the study was randomized or nonrandomized, retrospective
or prospective, the number of trials, the characteristics, and statistical
methods used. If applicable, it should be indicated that the results
should be scrutinized.

Results: Should summarize the results of the study, with tables and
figures presented in numerical order; results should be indicated in
accordance with statistical analysis methods used.

Discussion: The positive and negative aspects of the study data should
be discussed and compared with literature.

Study Limitations: Limitations of the study should be discussed. In
addition, an evaluation of the implications of the obtained findings/
results for future research should be outlined.

Conclusion: The conclusion of the study should be highlighted.

D. Acknowledgements

Acknowledgments are given for contributors who may not be listed as
authors, or for grant support of the research. Any technical or financial
support or editorial contributions (statistical analysis, English/Turkish
evaluation) to the study should appear at the end of the article.

E. References

The author is responsible for the accuracy of references. Cite references
in the text with numbers in parentheses. All authors should be listed
if four or fewer, otherwise list the first three authors and add et al.
Number references consecutively according to the order in which they
first appear in the text. Journal titles should be abbreviated according
to the style used in Index Medicus (consult List of Journals Indexed in
Index Medicus).

Examples for writing references:

Format for journal articles: initials of author’s names and surnames. title
of article. journal name date; volume: inclusive pages.



Example:

Journal: Soukup V, Duskova J, Pesl M, et al. The prognostic value of t1
bladder cancer substaging: a single institution retrospective study. Urol
Int 2014;92:150-156.

Format for books: initials of author’s names and surnames. chapter
title. In: editor’'s name, Eds. Book title. Edition, City: Publisher; Year. p.
pages.

Example:

Book Chapters: Lang TF, Duryea J. Peripheral Bone Mineral Assessment
of the Axial Skeleton: Technical Aspects. In: Orwoll ES, Bliziotes M, eds.
Osteoporosis: Pathophysiology and Clinical Management. New Jersey,
Humana Pres Inc, 2003;83-104.

Books: Greenspan A. Orthopaedic Radiology a Practical Approach. 3rd
ed. Philadelphia: Lippincott Williams Wilkins; 2000. p. 295-330.

F. Figures and Tables

If you use data from another published or unpublished source, obtain
permission and fully acknowledge that source. Number of figure/tables
is restricted to four for original article and reviews and two for case
reports. Authors should contact the editor prior to submission regarding
any manuscript exceeding these figure/table limitations.

Tables: Supply each table in a separate file. Number tables according to
the order in which they appear in the text, and supply a brief caption
for each. Give each column a short or abbreviated heading. Write
explanatory statistical measures of variation, such as standard deviation
or standard error of mean. Be sure that each table is cited in the text.

Instructions to Authors

Figures: Authors should number figures according to the order in which
they appear in the text. Figures include graphs, charts, photographs,
and illustrations. Each figure should be accompanied by a legend.
Figures should be submitted as separate files, not in the text file. Image
files must be cropped as close to the actual image as possible. Pictures/
photographs must be in color, clear and with appropriate contrast to
distinguish details. Figures, pictures/photographs must be uploaded as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm in width
and scanned at 300 resolution).

7. Manuscript Submission

As part of the submission process, authors are required to complete
a checklist designed to ensure their submission complies with the
instructions for authors, and submissions may be returned to authors
who do not adhere to these guidelines.

The Bulletin of Urooncology only accepts electronic manuscript
submission at the web site www.uroonkolojibulteni.org.
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Editorial

Esteemed Colleagues and Readers of the Bulletin of Urooncology,

For the first issue of 2018, my assistant editors Ender Ozden, MD and Baris Kuzgunbay, MD and myself
have selected original research articles, case reports, and a review which we believe you will read with
interest.

Through the efforts of both the present administrative board and our previous editors, the bulletin
has made admirable progress in the process of entering national and international indexes, which will
help researchers meet academic appointment and promotion criteria. The urology and urooncology
community have provided their valuable support in this matter and are steadily increasing their efforts.
One of the most important indicators of this support is being included in various indexes, particularly
the TUBITAK/ULAKBIM Turkish Medical Index, which evaluates our national publications. We are also
continuing our endeavors to enter major international indexes.

On behalf of the editorial board, | would like to thank the esteemed researchers and faculty who shared
their knowledge in the review, case reports, and research articles featured in this issue.

We will continue to accept research articles and interesting case reports. We are especially proud that
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Gleason Score Correlation Between Prostate Biopsy and
Radical Prostatectomy Specimens
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Abstract |

Objective: Prostate cancer is the most common malignancy in men and the second cause of cancer-related mortality. Prostate biopsy and the Gleason
score guide treatment decisions in prostate cancer. Several studies have investigated the correlation between biopsy scores and radical prostatectomy
specimen scores. We also evaluated the correlation of Gleason scores of these specimens in our patient series.

Materials and Methods: We retrospectively reviewed the data of 468 men who were diagnosed with prostate cancer and underwent radical
prostatectomy between 2008 and 2017. Patients’ age, prostate-specific antigen levels at diagnosis, and prostate biopsy and radical prostatectomy
specimen Gleason scores were recorded. Upgrading and downgrading were defined as increase or decrease of Gleason score of radical prostate
specimen compared to Gleason score of prostate biopsy.

Results: A total of 442 men diagnosed with prostate cancer were included in the study. The mean age of the patients was 62.62+6.26 years (44-84
years) and mean prostate specific antigen level was 9.01+6.84 ng/mL (1.09-49 ng/mL). Prostate biopsy Gleason score was <7 in 335 (75.8%) men,
7 in 80 (18.1%) men, and >7 in 27 (6.1%) men. Radical prostatectomy specimen Gleason score was <7 in 267 (60.4%) men, 7 in 113 (25.5%) men
and >7 in 62 (14%) men. Gleason correlation was highest in the 240 patients (71.6%) with score <7 and was lowest in the 31 (38.75%) patients with
score =7.

Conclusion: This study demonstrated that the discordance rate between Gleason scores of prostate biopsy and radical prostatectomy specimens was
35.7%.

Keywords: Prostate biopsy, radical prostatectomy, Gleason score

Introduction (RP) specimens. Despite the integration of recently developed
imaging systems into prostate needle biopsy procedures and
a higher number of biopsy cores being acquired, there is still
considerable inconsistency in biopsy and RP specimen grading.

- o o . Correlation between Gleason scores obtained from biopsy and
digital rectal examination, serum prostate specific antigen (PSA) RP specimens has been reported in the range of 41.3-63%, with

measurement, and when deemgd necessary, tr.ansrecta! prostate g qreg increasing in 21.9-47.4% of the patients and decreasing
needle biopsy. Prostate needle biopsy provides information about ;. = 50 70, of the patients after RP (2,3,4,5).

tumor pathology, and therefore has a substantial impact on
treatment decisions.

In spite of its importance in diagnosis and treatment planning,
prostate needle biopsy may yield different Gleason scores than
those determined by examination of radical prostatectomy

Prostate cancer is currently one of the most common malignancies
in men and the second most common cause of cancer-
specific mortality after lung cancer (1). Diagnosis is based on

Gleason scores are important in terms of disease course and
treatment planning. The aim of the present study was to
determine concordance between Gleason scores obtained from
prostate needle biopsy and RP specimens.
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Materials and Methods

A total of 468 patients who were diagnosed with prostate cancer
by needle biopsy and underwent RP in our clinic between 2008
and 2017 were included in the study. Patients with incomplete
data were excluded. The patients’ age, pre-biopsy PSA values,
biopsy pathology results, and post-RP pathology results were
obtained retrospectively by medical record review.

Prostate biopsy was recommended for patients with suspicious
digital rectal examination and/or elevated PSA (=4 ng/mL). All
prostate biopsies were performed as transrectal ultrasound-
guided biopsy using an 18-gauge, 200 mm biopsy needle.
All patients in the study underwent 12-core prostate biopsy.
Patients who were diagnosed with prostate cancer according
to these biopsy results and underwent RP were included in the
study.

The biopsy and RP specimens of the patients were evaluated
by pathologists and all specimens were scored according to
the Gleason grading system. Ensuring that there were sufficient
numbers in each group, the patients were divided into 3
groups based on Gleason score (<7, =7, and >7). Within each
group, patients’ biopsy and RP specimen Gleason scores were
compared. A second analysis was done by separating patients
with a Gleason score of 7 into two groups: 3+4 and 4+3. Cases
were classified as upgrade if the RP specimen score was higher
than the biopsy score, and as downgrade if RP score was lower
than biopsy score.

Results

Of the total 468 patients who underwent RP, 442 met the
inclusion criteria of the study. The mean age of the patients
was 62.62+6.26 years (44-84 years) and their mean PSA
value at time of diagnosis was 9.01+6.84 ng/mL (1.09-49 ng/
mL). Gleason score based on prostate biopsy result was <7
for 335 patients (75.8%), 7 for 80 patients (18.1%), and >7
for 27 patients (6.1%). Gleason score based on RP specimen
pathology result was <7 for 267 patients (60.4%), 7 for 113
patients (25.5%), and >7 for 62 patients (14%) (Table 1).

According to biopsy results, Gleason 3+3 was the most
observed pathology (75.8%), followed by Gleason 3+4 (14%).
Similarly, according to RP specimen, the prevalence of Gleason
3+3 was 60.4% and that of Gleason 3+4 was 19.9%. In
284 patients (64.2%), biopsy results were similar to RP
specimen results, whereas Gleason grade was downgraded in
39 patients (8.8%) and upgraded in 119 patients (26.9%). The
highest compatibility was observed in the Gleason <7 patient
group, which consisted of 240 patients (71.6%). The lowest
compatibility was observed in Gleason 7 patient group, which
consisted of 31 patients (38.75%). Although the total Gleason
score remained constant, the results of 5 patients with biopsy
results of Gleason 3+4 were changed to Gleason 4+3, and
Gleason 4+3 score was changed to Gleason 3+4 in 7 patients
(Table 2).

According to the D’amico risk classification, patients were
analyzed in subgroups of Gleason score <7, =7, and >7. Of 335
patients in the Gleason <7 group, 95 (39.5%) were upgraded

2

Table 1. Patient characteristics

Number
(n=442)
Age (years) 62.6+6.2
PSA (ng/mL) 9.0+6.84
Biopsy Gleason scores
3+3 335
3+4 62
4+3 18
444 17
345 3
543 1
4+5 1
5+4 3
5+5 2
Radical prostatectomy specimen Gleason scores
3+3 267
3+4 88
4+3 25
4+4 42
345 9
5+3 0
4+5 2
5+4 6
5+5 3

PSA: Prostate specific antigen

Table 2. Change in Gleason scores between biopsy and radical
prostatectomy specimens

Biopsy score Downgrade Compatible Upgrade
<7 240 95

S 27 31 22

3+4 22 21 19

4+3 5 10 3

>7 12 13 2

Total 39 (8.8%) 284 (64.25%) 119 (26.9%)

after RP. Among the 80 patients with a biopsy Gleason score of
7, results obtained from the two specimens were compatible
in 31 (38.75%), while 27 patients (33.75%) were downgraded
and 22 patients (27.5%) were upgraded. Of the 27 patients
with a biopsy score >7, 12 patients (44.4%) were downgraded.

Discussion

In prostate cancer, identifying Gleason score is the key factor in
choosing from a broad spectrum of treatment options ranging
from watchful waiting to multimodal treatment. In this widely
used grading system, the first and second most common
glandular patterns are identified and patients are placed into
risk groups according to the sum of these two patterns (6).
Gleason score determined from RP specimens is shown to be
one of the predictive factors of patient survival (7). Although
effective for predicting prognosis and making treatment
decisions, Gleason scores may differ between prostate needle
biopsy and RP specimen. In 2005, the International Society
of Urological Pathology published a consensus report aiming
to improve biopsy results and standardize biopsy technique.
The systematic procedure for prostate biopsy described in that
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report led to better agreement between the results of biopsy
and RP specimens (8).

There are several studies in literature regarding concordance
between biopsy specimens and RP specimens in prostate cancer
patients. Cookson et al. (9) reported a compatibility rate of 31%
between scores of biopsy and RP specimens. They determined
a biopsy score upgrade rate of 54% and a downgrade rate
of 15%. In another study, San Francisco et al. (10) reported
a 67% compatibility rate between biopsy scores and surgical
pathology scores, while biopsy scores were downgraded in 11%
of the patients and upgraded in 22%. This discrepancy between
scores obtained from biopsies and surgical specimens has been
the focus of numerous studies. In studies further evaluating
patients with incompatible results, the upgrade rate has
varied between 21.9-47.4% while the downgrade rate varies
between 5-20.7% (3,4). The compatibility rate in our series
was 64.2% and upgrade/downgrade rates were 26.9% and
8.8%, respectively. Our data were consistent with the literature,
though we observed slightly higher agreement between the
two specimens.

Stav et al. (11) reported that agreement was lower in patients
with Gleason scores between 2-4, and 94.2% of these patients
were upgraded. In a study by Capitanio et al. (12) investigating
301 prostate cancer patients in the low-risk group according to
D’amico classification, 38.5% of the patients were upgraded.
According to the subgroup analysis performed in our study, of
335 patients with Gleason score of 6, biopsy and RP specimen
grading was compatible in 240 (71.6%), while scores were
upgraded for the remaining 95 patients (28.4%).

Donohue et al. (13) reported that 45% of patients with biopsy
scores of 8-10 were downgraded. In a study of patients with
Gleason score 9-10, Delia et al. (14) reported that 58% had
compatible biopsy and RP specimen scores. In the present
study, of the 25 patients with biopsy Gleason score >7, 12
patients (44.4%) were downgraded after RP, whereas 55.6% of
the patients had compatible results.

D'elia et al. (14) also grouped and analyzed prostate cancer
patients according to their Gleason score. Biopsy and RP
specimen scores were similar for 57.4% of the patients in
the Gleason 3+4 group, whereas 6.4% of the patients were
downgraded and 36.2% of patients were upgraded after RP.
The same analysis in our patient group revealed compatible
scores in 33.8%, downgrade in 35.4%, and upgrade in 30.6%.
Delia performed a similar analysis with Gleason 4+3 patients
and determined compatibility, downgrade, and upgrade rates
of 35.3%, 23.5%, and 41.2%, respectively, in that group. In our
study, these rates were 55.5%, 27.7%, and 16.6%, respectively,
in our Gleason 4+3 group.

Study Limitations

Limitations of this study include its retrospective design, the
use of ultrasound guidance for biopsy, and the fact that the
biopsy and surgical specimens were examined by different
pathologists. Magnetic resonance imaging-guided biopsy and
the pathological examinations by the same pathologist would

likely increase the compatibility between the specimens.

Conclusion

Gleason score is the most important parameter in prostate
cancer in terms of making treatment decisions and predicting
prognosis. Therefore, concordance between biopsy and the
pathology results directly affects the prognosis of the patient.
The results of our study demonstrated a 35.7% rate of
discordance between Gleason scores obtained from transrectal
prostate biopsy and RP surgical specimens. This rate brings
into question the accuracy of the chosen treatment. Although
numerous studies have investigated this issue, an effective way
of reducing these discrepancies has yet to be determined.
Further studies utilizing different imaging modalities and
including larger sample sizes are needed.
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Prostat Biyopsisi ve Radikal Prostatektomi Spesmeni

Gleason Skorlarinin Uyumu

Gleason Score Correlation Between Prostate Biopsy and Radical Prostatectomy Specimens
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Amag: Tani ve tedavi planlamasindaki 6nemli yerine ragmen, prostat
igne biyopsisinde elde edilen Gleason skorlar ile radikal prostatektomi
spesmeninin incelenmesi sonrasi elde edilen Gleason skorlari arasinda
farkliik olabilmektedir. Bu calismada tedavi segiminde ve hastaligin
seyrinde 6nemli olan Gleason skorlarinin prostat igne biyopsisi ile radikal
prostatektomi spesmeni arasindaki uyumunu saptamay1 amacladik.

Gereg ve Yontem: 2008-2017 tarihleri arasinda prostat igne biyopsisi ile
prostat kanseri tanisi konulan ve radikal prostatektomi operasyonu yapilan
468 hasta calismaya alindi. Hastalarin yasi, tani anindaki prostat spesifik
antijen degerleri, biyopsi ve radikal prostatektomi spesmenlerinden
elde edilen Gleason skorlar kaydedildi. Radikal prostatektomi spesmen
skorunun biyopsi skoruna gore yiiksek olmasi upgrade, disik olmasi ise
downgrade olarak degerlendirilmistir.

Bulgular: Radikal prostatektomi yapilan 468 hastanin kriterlere uyum
saglayan 442'si calismaya dahil edildi. Hastalarin ortalama yasi 62,62+6,26
(44-84) iken, tani anindaki ortalama prostat spesifik antijen degeri
9,01+6,84 (1,09-49) olarak hesaplandi. Prostat biyopsisi sonucunda 335
(%75,8) hastanin Gleason skoru <7, 80 (%18,1) hastanin Gleason skoru
=7 iken, 27 (%6,1) hastanin ise Gleason skoru >7 olarak saptandi. Radikal
prostatektomi sonucu elde edilen spesmenin patolojisine goére 267
(%60,4) hastanin Gleason skoru <7, 113 (%25,5) hastanin Gleason skoru
=7, 62 (%14) hastanin ise Gleason skoru >7 olarak saptandi. Gleason
skorlari arasi uyumun en yiiksek oldugu hasta grubu 240 (%71,6) hasta
ile Gleason <7 grubu olurken, en duistk oldugu grup ise 33 (%40,2) hasta
ile Gleason =7 grubu oldu.

Sonug: Calismamizin sonucunda transrektal prostat biyopsisi ile elde
edilen skorlar ile cerrahi spesmenin incelenmesi ile elde edilen Gleason
skorlar arasindaki uyumsuzluk orani %35,7 olarak bulunmus ve bu oran
tercih edilen tedavinin dogrulugunu siipheye diistirmustdr.
Anahtar Kelimeler: Prostat biyopsisi, radikal prostatektomi,
skoru

Gleason

Abstract

Objective: Prostate cancer is the most common malignancy in men
and the second cause of cancer-related mortality. Prostate biopsy and
the Gleason score guide treatment decisions in prostate cancer. Several
studies have investigated the correlation between biopsy scores and
radical prostatectomy specimen scores. We also evaluated the correlation
of Gleason scores of these specimens in our patient series.

Materials and Methods: We retrospectively reviewed the data of 468
men who were diagnosed with prostate cancer and underwent radical
prostatectomy between 2008 and 2017. Patients’ age, prostate-specific
antigen levels at diagnosis, and prostate biopsy and radical prostatectomy
specimen Gleason scores were recorded. Upgrading and downgrading
were defined as increase or decrease of Gleason score of radical prostate
specimen compared to Gleason score of prostate biopsy.

Results: A total of 442 men diagnosed with prostate cancer were included
in the study. The mean age of the patients was 62.62+6.26 years (44-
84 years) and mean prostate specific antigen level was 9.01+6.84 ng/
mL (1.09-49 ng/mL). Prostate biopsy Gleason score was <7 in 335
(75.8%) men, 7 in 80 (18.1%) men, and >7 in 27 (6.1%) men. Radical
prostatectomy specimen Gleason score was <7 in 267 (60.4%) men, 7
in 113 (25.5%) men and >7 in 62 (14%) men. Gleason correlation was
highest in the 240 patients (71.6%) with score <7 and was lowest in the
31 (38.75%) patients with score =7.

Conclusion: This study demonstrated that the discordance rate between
Gleason scores of prostate biopsy and radical prostatectomy specimens
was 35.7%.

Keywords: Prostate biopsy, radical prostatectomy, Gleason score
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Girig

Prostat kanseri glinimuzde erkeklerde gorilen en sik malignite
olup, akciger kanserinden sonra kanser spesifik olimlerin en
stk ikinci sebebidir (1). Prostat kanseri tanisinda dijital rektal
muayene, serum prostat spesifik antijen (PSA) lctimi ve gerekli
gorulen hastalarda transrektal prostat igne biyopsisi temeldir.
Prostat igne biyopsisi hastaligin patolojisi hakkinda bilgi vererek
tedavi secenekleri arasinda karar vermemizi saglayan en onemli
yontemdir.

Tani ve tedavi planlamasindaki 6énemli yerine ragmen prostat
igne biyopsisinde elde edilen Gleason skorlari ile radikal
prostatektomi (RP) spesmeninin incelenmesi sonrasi elde
edilen Gleason skorlari arasinda farklilik olabilmektedir. Zaman
icinde gelisen goriintiileme sistemlerinin prostat igne biyosisi
ile entegrasyonuna ve biyopside alinan kor sayilarin artisina
ragmen; biyopsi ile RP spesmeni arasindaki uyumsuzluk goz ardi
edilemeyecek kadar ¢oktur. Yapilan ¢alismalarda gosterilmistir ki;
biyopside elde edilen Gleason skorlari ile RP spesmeninde elde
edilen skorlar arasindaki korelasyon %41,3 ile %63 arasinda
degismekte olup, hastalarin %21,9-%47,4'iinde skor artisi
goriliirken, 9%5-20,7'sinde skorlarda azalma izlenmektedir
(2,3,4,5).

Bu calismada tedavi seciminde ve hastaligin seyrinde 6nemli
olan Gleason skorlarinin prostat igne biyopsisi ile RP spesmeni
arasindaki uyumunu saptamayi amagladik.

Gereg ve Yontem

Klinigimizde 2008-2017 tarihleri arasinda prostat igne biyopsisi
ile prostat kanseri tanisi konulan ve RP operasyonu yapilan
468 hasta calismaya alindi. Datalarina ulasilamayan hastalar
calisma disi birakildi. Retrospektif olarak arsiv kayitlarindan
hastalarin yasina, biyopsi ©6ncesi PSA degerlerine, biyopsi
patolojsinin sonuclarina ve RP sonrasi patoloji sonuglarina
ulasildi ve kaydedildi.

Dijital rektal muayenesinde sliphelenilen ve/veya PSA
yuksekligi saptanan (PSA =4 ng/mL) hastalar prostat
biyopsisine yonlendirilmistir. TUm prostat biyopsileri transrektal
ultrasonografi kilavuzlugunda yapilmis olup 18 G kalinhginda ve
200 mm uzunlugunda biyopsi ignesi kullaniimistir. Calismaya
alinan tim hastalarda biyopsi ile prostat 12 kor &rneklenmistir.
Biyopsi sonucunda prostat kanseri tanisi alan ve RP yapilan
hastalar calismaya dahil edilmistir.

Hastalarin biyopsi ve RP spesmenleri patologlar tarafindan
degerlendirilmis olup, tim spesmenler Gleason grade’leme
sistemine goére skorlanmistir.  Gruplarda bulunan hasta
sayilarindaki kisithhk g6z onlne alinarak, hastalar Gleason
skoru <7, =7, >7 olmak Ulizere 3 ayri gruba ayrimistir. Her
U¢ gruptaki hastalarin biyopsi ve cerrahisi, spesmenlerinden
elde edilen Gleason skorlari kendi iclerinde karsilastirilmistir.
Gleason skoru 7 olan hastalar ise kendi icinde 3+4 ve 4+3
olarak ayrilarak tekrardan analiz edilmistir. RP spesmen skorunun
biyopsi skoruna gore yiiksek olmasi upgrade, disik olmasi ise
downgrade olarak degerlendirilmistir.

Bulgular

RP vyapilan 468 hastanin kriterlere uyum saglayan 442'si
calismaya dahil edildi. Hastalarin ortalama yasi 62,62+6,26

(44-84) iken, tani anindaki ortalama PSA degeri 9,01+6,84 ng/
mL (1,09-49) olarak hesaplandi. Prostat biyopsisi sonucunda
335 (%75,8) hastanin Gleason skoru <7, 80 (%18,1) hastanin
Gleason skoru =7 iken, 27 (%6,1) hastanin ise Gleason skoru >7
olarak saptandi. RP sonucu elde edilen spesmenin patolojisine
gore ise 267 (%60,4) hastanin Gleason skoru <7, 113 (%25,5)
hastanin Gleason skoru =7, 62 (%14) hastanin ise Gleason skoru
>7 olarak saptandi (Tablo 1).

Biyopsi sonuglar dogrultusunda en sik saptanan patoloji Gleason
3+3 (%75,8), en sik ikinci saptanan patoloji ise Gleason 3+4
(%14) idi. RP spesmenindeki en sik saptanan Gleason skorlari
da biyopsi sonuglarina benzer olarak; Gleason 3+3 gorilme
orani %60,4, Gleason 3+4 gorilme orani ise %19,9du. Biyopsi
sonuglar 284 (%64,2) hastada RP spesmeninin sonucuna benzer
olup; 39 (%8,8) hastada Gleason grade’lerinde azalma, 119
(%26,9) hastada ise Gleason grade’lerinde artma izlendi. Gleason
skorlari arasi uyumun en yiksek oldugu hasta grubu 240 (%71,6)
hasta ile Gleason <7 grubu olurken, en disik oldugu grup ise 31
(%38,75) hasta ile Gleason =7 grubu oldu. Her ne kadar toplam
Gleason skoru degismese de biyopsi sonucu Gleason 3+4 olan
hastalarin 5'i Gleason 4+3 olurken; skoru 4+3 olan hastalarin ise
7'si Gleason 3+4 olarak degisti (Tablo 2).

Tablo 1. Hasta ozellikleri

Sayi (n=442)
Yas (yil) 62,616,2
PSA (ng/mL) 9,0+6,84
Biyopsi skorlari
3+3 335
3+4 62
443 18
444 17
3+5 3
5+3 1
4+5 1
5+4 3
5+5 2
Radikal prostatektomi spesmen skorlari
343 267
3+4 88
4+3 25
4+4 42
3+5 9
5+3 0
4+5 2
5+4 6
5+5 3

PSA: Prostat spesifik antijen

Tablo 2. Biyopsi skorlar ile radikal prostatektomi spesmen skorlari
arasindaki degisim

Biyopsi skoru Downgrade Uyumlu Upgrade
<7 240 95

= 27 31 22

3+4 22 21 19

4+3 5 10 3

>7 12 13 2

Toplam 39 (%8,8) 284 (%64,25) 119 (%26,9)
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D'amico risk smiflamasi géz oniine alinarak hastalar, Gleason
skor <7, =7 ve >7 olarak li¢ gruba ayrilarak alt grup analizleri
yapildi. Gleason skoru <7 olan grupta 335 hasta bulunurken,
hastalarin  95'inin  (%39,5) RP spesmeninde upgrade izlendi.
Biyopsi skoru 7 olan 80 hastanin ise 31'inde (%38,75) iki
spesmen uyumlu iken; 27 (%33,75) hastada downgrade, 22
(%27,5) hastada ise upgrade izlendi. Biyopsi skoru >7 olan 27
hastanin incelenmesinde ise 12 (%44,4) hastada downgrade
oldugu saptandi.

Tartisma

Prostat kanseri hastalarinda hastaligin Gleason skorlarinin
tanimlanmasi, aktif izlemden multimodal tedavilere kadar
degisen bir yelpazedeki tedavi kararini belirlemede en &nemli
etkendir. Glinimuzde siklkla kullanilan bu grade’leme sisteminde
en sik gortlen birinci ve ikinci glandiler patern tanimlanir ve bu
iki paternin toplamini da iceren bir siniflamaya gore hastalar
risk gruplarina ayrilir (6). RP spesmeninde saptanan Gleason
skorunun hasta sagkalimi lizerine prediktif faktorlerden biri
oldugu kanitlanmistir (7). Gerek tedavi kararinda gerekse
prognozu 6ngdrmede etkili olan Gleason skorlari, prostat igne
biyopsisi ile RP spesmeni arasinda farklilik gostermektedir.
Biyopsi sonuglarinin iyilestiriimesi ve teknigin standardizasyonu
amacityla 2005 yilinda yayinlanan the International Society
of Urological Pathology konsensusu ile prostat biyopsisinin
sistematigi tanimlanmis olup, bunu takiben biyopsi ile RP
spesmeni arasi uyum artmistir (8).

Prostat kanseri hastalarinin biyopsi spesmeni ile RP spesmeni
arasindaki uyumsuzluk bircok ¢alismaya konu olmustur. Cookson
ve ark. (9) biyopsi skoru ile RP spesmen skoru arasindaki uyumu
%31 olarak raporlamistir. Biyopsi skorlarindaki upgrade oranini
%54, downgrade oranini ise %15 olarak hesaplamislardir.
San Francisco ve ark. (10) tarafindan yayinlanan c¢alismada
ise biyopsi skorlarinin %67'si cerrahi patoloji skoru ile uyum
gosterirken; %11 hastada downgrade, %22 hastada upgrade
izlenmistir. Biyopsi skorlari ile cerrahi spesmen skorlari arasindaki
bu uyumsuzluk bircok calisma ile arastiriimistir. Uyumsuzluk
olan hastalarin ileri degerlendirildigi calismalarda ise olgularin
upgrade olma orani %21,9 ile %47,4 arasinda degismekte iken,
downgrade olma orani %5 ile %20,7 arasinda degismektedir
(3,4). Bizim serimizdeki uyumluluk orani %64,2 olarak saptandi;
upgrade olma orani %26,9, downgrade olma orani ise %8,8
olarak hesaplandi. Verilerimiz literattirle uyumlu olmakla birlikte,
iki spesmen arasi uyum oranimizin literatlire gére kismen yiiksek
oldugu gorildi.

Stav ve ark. (11) tarafindan yapilan calismada Gleason skoru
2-4 arasinda olan hastalardaki uyum oraninin daha az oldugu
ve bu hastalarin %94,2'sinde upgrade goruldigu belirtilmistir.
Capitanio ve ark. (12) D’'amico siniflamasina goére disuk
risk grubunda olan 301 prostat kanseri hastasini inceledikleri
c¢alismalarinda, hastalarin  %38,5'inde skorlarda upgrade
oldugunu belirtmislerdir. Bizim calismamizda yapilan alt grup
analizinde Gleason skoru 6 olan 335 hastanin 240'Inda (%71,6)
biyopside elde edilen skor RP spesmeni ile benzer iken; geri
kalan 95 (%28,4) hastanin ise Gleason skorlarinda upgrade
oldugu gorilmastir.

Donohue ve ark. (13) biyopsi skoru 8-10 arasi olan hastalari
incelemisler ve bu hastalarda downgrade gorilme oranini

%45 olarak vermislerdir. D'elia ve ark. (14) tarafindan yapilan
calismada ise Gleason skoru 9-10 olan hastalarin %58inde RP
spesmeninin biyopsis spesmeni ile uyumlu oldugu gorilmistar.
Calismamiza alinan ve biyopsi skoru >7 olan 25 hastanin RP
spesmenleri incelendiginde 12 (%44,4) hastanin skorlarinda
downgrade oldugu saptanirken, hastalarin %55,6'sinda iki
spesmen birbiriyle uyumluydu.

D'elia ve ark. (14) calismalarinda prostat kanserli hastalarini
Gleason skoru alt gruplarina goére ayirip incelemislerdir. Gleason
3+4 hastalarin %57,4'inde biyopsi skoru ile RP spesmen skoru
benzer iken; hastalarin %6,4'inde downgrade, %36,2'sinde
upgrade oldugu saptanmistir. Ayni grubu bizim serimizde
inceledigimizde ise hastalarin %33,8'inde iki spesmen arasi
uyum saptanirken; downgrade orani %35,4, upgrade orani ise
%30,6 olarak belirlenmistir. D'elia ve ark. (14) benzer analizi
Gleason 4+3 hastalara da yapmistir ve bu gruptaki uyum %35,3,
downgrade %23,5, upgrade ise %41,2 olarak belirlenmistir. Bizim
calismamizda ise Gleason 4+3 hasta grubundaki uyum %55,5,
downgrade %27,7, upgrade ise %16,6 olarak saptanmistir.

Calismanin Kisithliklar

Galismanin retrospektif olarak dizayn edilmis olmasi, biyopsilerde
kilavuz olarak ultrasonografi kullanilmasi, biyopsi spesmenleri ve
cerrahi spesmenlerin farkli patologlar tarafindan incelenmesi
calismanin kisitliliklari olarak degerlendirilmistir. Biyopsi kilavuzu
olarak manyetik rezonans kullanilmasinin ve patolojilerin ayni
patolog tarafindan incelenmesinin spesmenlerin tutarhihgini
artiracagi dustindlmastar.

Sonug

Prostat kanserinde tedavi secimi ve prognozu Ongdrmede
Gleason skorlamasi yol gosterici en iyi parametredir. Bu nedenle
biyopsi skorlamasi ile nihai patolojinin tutarliid uygulanacak
hastanin prognozu Uzerine dogrudan etkilidir. Calismamizin
sonucunda transrektal prostat biyopsisi ile elde edilen skorlar ve
cerrahi spesmenin incelenmesi ile elde edilen Gleason skorlari
arasindaki uyumsuzluk orani %35,7 olarak bulunmus ve bu
oran tercih edilen tedavinin dogrulugunu stipheye dustrmiustr.
Ancak literatlirde bircok defa arastirilmis olsa da uyumsuzlugu
azaltacak etkili bir yol onerilememistir. Bu konu Uzerine farkl
gorintileme yontemlerinin ve daha genis hasta sayilarinin dahil
edildigi ileri cahismalara gerek duyulmaktadir.

Etik

Etik Kurul Onayr: Retrospektif calisma olmasi nedeniyle etik
kurul onayr alinmamustir.

Hasta Onayr: Calismamiz retrospektif oldugundan hasta onami
alinmamistir.

Hakem Degerlendirmesi: Editorler kurulu disinda olan Kkisiler
tarafindan degerlendirilmistir.
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Abstract |

Objective: We aimed to compare the oncologic and functional outcomes of patients who underwent subcapsular or total orchiectomy for surgical
castration in prostate cancer.

Materials and Methods: We studied 65 patients who underwent total or subcapsular orchiectomy with a diagnosis of prostate cancer between April
2014 and May 2017. At postoperative 3-month follow-up, prostate specific antigen (PSA) and total testosterone levels were measured and patients
were asked about their psychological status due to organ loss. Results were compared between the groups.

Results: Sixty-five patients were evaluable: 23 had subcapsular and 42 had total orchiectomy. The mean age of the cases was 71.4 (60-83) years,
the mean PSA level was 45.4 ng/dL (4-3800 ng/dL), and 41 cases had metastatic foci. There was no significant difference between the complication
rates of the groups, but duration of the operation was significantly shorter in the subcapsular orchiectomy group. The two groups had similar mean
PSA and testosterone levels at postoperative 3 months, but significantly more patients with total orchiectomy reported psychological problems due
to organ loss.

Conclusion: Subcapsular orchiectomy should be preferred for surgical castration because of the short duration of operation and the advantage
of organ presence within the scrotal sac after surgery. In terms of oncologic outcomes, subcapsular orchiectomy shows no difference from total
orchiectomy and is a safe alternative.

Keywords: Subcapsular orchiectomy, total orchiectomy, prostate cancer

Introduction free survival in 90% of patients (3). While gonadotropin-releasing
hormone (GnRH) agonists have been used since the 1980s for
chemical castration, GnRH antagonists have also been used in
recent years (4). Antiandrogen therapies are used to prevent the
“flare phenomenon” that may occur with GnRH agonists, but
their use for maximal androgen blockade is much less common
today.

Surgical castration is preferred due to the late onset of effect and
high cost of medical castration. The only reason explaining the
avoidance of surgical castration is shown to be the psychological
distress that can result from having an empty scrotum (1). With
this in mind, Riba (5) first described subcapsular orchiectomy

Prostate cancer is the second most common malignant neoplasm
in men after skin cancer. It accounts for 28% of all cancers
in males. Although the introduction of the prostate-specific
antigen (PSA) test in the 1960s has facilitated the diagnosis of
prostate cancer, 5-10% of these patients are diagnosed with
distant metastasis (1). Diethylstilbestrol treatment was first
prescribed after it was discovered that prostate cancer is an
androgen-dependent condition. Huggins and Hodges (2) first
described total orchiectomy in 1941, claiming that orchiectomy
and estrogen were equally effective in metastatic cases. This
treatment was shown to provide 18-34 months of progression-
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in 1942. In this technique, the outer wall of the tunica
albuginea is preserved and a palpable mass is left after the
operation to prevent the empty scrotum sensation. Several
other techniques have been described to address this issue,
such as inserting testicular prostheses, fat injection following
total orchiectomy, and subepididymal orchiectomy, but none
has been as successful as the simple subcapsular orchiectomy.

In this study, we compared oncological follow-up results
and the impact of surgery type in patients who underwent
subcapsular and total orchiectomy in our clinic due to advanced
or metastatic prostate cancer.

Materials and Methods

Patients who were scheduled for surgical castration due to
prostate cancer and underwent total or subcapsular orchiectomy
in our clinic between April 2014 and May 2017 were evaluated.
Of the 83 patients who underwent orchiectomy during the
study period, 18 were excluded due to missing data or
incomplete follow-up. Thus, the data of 65 patients were
analyzed in this retrospective study. The patients’ demographic
characteristics, comorbidities, preoperative metastatic status,
treatments received, surgical anesthesia risks, surgery time,
length of hospital stay, drainage volumes, and complications
were recorded. All patients included in the study provided
informed consent for the operation. Because the study was
retrospective, ethics committee approval was not obtained.
The study was designed in accordance with the Declaration of
Helsinki.

In the subcapsular orchiectomy technique practiced in our
clinicc, we use a no. 15 scalpel to create a single incision
through the skin, subcutaneous layer, tunica vaginalis, and
tunica albuginea to access the testicular tissue. Perforating
the tunica albuginea allows the testicular parenchyma to be
extruded through this small incision. The testicular tissue is then
peeled from the tunica albuginea using wet gauze. Hemostasis
is achieved with cauterization and the tunica albuginea is
closed with 3-0 vicryl hemostatic suture. The skin is closed with
interrupted 2-0 vicryl sutures without placing a Penrose drain
and “turban” compression dressing is applied to the scrotum.
We perform the standard total orchiectomy technique, wherein
an incision is made in the skin and subcutaneous tissue, then
the tunica vaginalis is separated from the subcutaneous tissue
via blunt dissection and the testis is removed together with
the tunica vaginalis. Both procedures were performed under
regional anesthesia and all patients were discharged within 48
hours postoperatively.

At postoperative 3-month follow-up, the patients’ PSA and
total testosterone levels were measured and they were asked
about their psychological state regarding organ loss. Results
of the two groups were compared. Statistical analysis were
performed using SPSS Windows 21.0 software package and the
Mann-Whitney U test. P<0.05 was accepted as the minimum
significance level.

Results

Eighty-three patients were initially selected for the study,
but only 65 patients met the inclusion criteria. Four patients
were excluded because testicular prostheses were inserted
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during surgery, 3 patients died in the early postoperative
period, 2 patients had a history of previous scrotal surgery,
and 9 patients were lost to follow-up. Twenty-three of the
remaining patients underwent subcapsular orchiectomy and
42 underwent total orchiectomy. Choice of surgical procedure
was based on the surgeon’s preference. Forty-one of the 65
patients who underwent surgical castration had been diagnosed
with metastatic prostate cancer prior to surgery. In 12 of
these patients, surgical castration was performed as the first
treatment option without attempting chemical castration due
to the patient’s age, preference, socioeconomic and cultural
level, and metastatic burden, as well as the doctor’s preference.
Surgical castration was not chosen as primary treatment for
any of the non-metastatic patients. The patients’ mean age
was 71.4 years (60-83 years) and their mean preoperative PSA
level was 45.4 ng/dL (4-3800 ng/dL). In the same surgical
session, 17 patients underwent transurethral resection of the
prostate (TURP) due to lower urinary system complaints, and
1 patient also had penile prosthesis implantation. Patients who
underwent subcapsular orchiectomy were included in group
1, and patients who underwent total orchiectomy in group
2. Differences between the groups in terms of demographic
characteristics and complications are summarized in Table 1.

Preoperative PSA levels were significantly lower in patients who
underwent subcapsular orchiectomy compared to patients who
had total orchiectomy (21.6 ng/dL and 49 ng/dL, respectively).
There were no significant differences between the groups in
terms of age or American Society of Anesthesiologists physical
status scores. There was also no significant difference between the
mean surgery times of the groups, though the surgery was slightly
shorter in group 1 (23 min and 32 min, respectively). TURP and
prosthesis implantation procedures performed simultaneously
with orchiectomy were not included when calculating surgery
times. Patients in group 1 did not require drain placement;
exudate saturated an average of 1.5 sponge dressings. In group
2, a Penrose drain was inserted for 27 of the patients and left

Table 1. Comparison of demographic data and characteristics
between groups

Group 1 Group 2

Subcapsular Total p

orchiectomy orchiectomy

n=23 n=42
Age (years) 70.2 71.8 0.2
PSA (ng/dL) 216 49.2 0.03
ASA 2.7 2.6 0.8
Surgery duration (min) 23 32 0.08
Same-day discharge (%) 56% 15% 0.005
TURP 7 10 -
Complication rate (%) 9 25 0.2
Postoperative PSA (ng/dL) 3.1 4.1 0.6
Postoperative 29 33 0.8
testosterone (ng/mL)
Satisfaction rate (%) 81 40 0.001
ASA: American Society of Anesthesiologists, PSA: Prostate specific antigen, TURP:
Transurethral resection of the prostate
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in place for at least 24 hours postoperatively. As exact drainage
volumes could not be calculated in both groups, the difference
between groups could not be assessed. When patients who did
not undergo simultaneous TURP were compared in terms of time
to discharge, it was found that 9 of the patients in group 1 (56%)
and 5 of the patients in group 2 (15%) were discharged on the
same day as surgery. There was no significant difference between
the two groups in length of hospital stay. Complications were
observed in a total of 13 patients from both groups and 4 patients
required revision surgery. These patients underwent wound
revision, and there was no significant difference between the
groups. PSA and total testosterone levels analyzed at postoperative
3 months did not differ significantly between the groups. At
postoperative 3-month follow-up, the patients were asked to rate
their satisfaction with the operation and responses were recorded
as “satisfied” or “not satisfied” Eighty-one percent of the patients
in group 1 were happy due to the sensation of having testes, while
only 40% of the patients in group 2 expressed satisfaction; this
difference was statistically significant.

Discussion

Antiandrogen therapy for metastatic prostate cancer can be
achieved through chemical or surgical castration. Surgical
castration is performed through a scrotal incision as either total
orchiectomy or as subepididymal or subcapsular orchiectomy,
which gives the patient the feeling that the scrotum is partially
full. As the testosterone-producing parenchyma is removed in
all three techniques, they provide equivalent treatment efficacy
(6). Although surgical castration is preferred as an inexpensive
and easy procedure, its biggest demonstrable disadvantages
include complications associated with surgical procedures and
the psychological trauma of the “empty scrotum” feeling (1).

In the present study, we observed no marked difference in
terms of complications between the patients who underwent
subcapsular orchiectomy and total orchiectomy, and there
were no life-threatening complications. In their study of 74
patients, Zhang et al. (7) reported complications rates of 3%
and 22% respectively for patients undergoing subcapsular
and total orchiectomy, and similar rates have been confirmed
in numerous other studies (8,9). These studies have generally
shown that the subcapsular technique has fewer complications.
Although we observed a similar ratio in our study, the difference
was not statistically significant, which may be related to the fact
that the patients were operated by different surgeons. The need
for revision surgery was quite low in our patient group (6%),
consistent with the literature.

A notable finding of our study was the short surgery times in
patients undergoing subcapsular orchiectomy, which was not
consistent with the literature. Roosen et al. (8) reported that
the subcapsular technique took significantly longer to perform.
We attribute this discrepancy to our variation on the surgical
technique. In our technique, the testicular parenchyma is
accessed and removed via a single full-thickness incision and
the layers are closed as a single piece. In contrast, Roosen
perform this procedure by opening the layers one by one.

In accordance with the literature, we had success with our same-
day discharge surgeries using the subcapsular technique. Not
placing drains after surgery considerably shortens the patient’s

stay in hospital. This clearly demonstrates the economic
advantage of this method.

There was no difference between the groups in terms of
oncological outcomes at postoperative 3 months. In the
literature, it is argued that both techniques are oncologically
successful when appropriate surgical procedures are followed
(7,8,10,11). High testosterone level despite orchiectomy is
linked to adrenal production and metastatic foci.

In the present study, we investigated the postoperative “empty
scrotum” feeling, which has been discussed the literature but
patients are not usually asked about. Patients in our study
were asked during follow-up whether they experienced this
distress, and we found that 19% of patients who underwent
the subcapsular technique and 60% of those who underwent
the total technique were not psychologically satisfied with
the procedure. In other studies comparing these techniques,
psychological problems are mentioned but the patients were
not asked to rate their satisfaction (1,8).

Study Limitations

Limitations of this study include its retrospective design and
the small number of patients. Furthermore, the same surgeon
did not perform all of the procedures, and surgery times were
difficult to calculate because some patients had additional
procedures (TURP, prosthesis implantation). The patients’
preferences were another source of irregularity.

Conclusion

At our clinic, we prefer to implement a subcapsular technique
that is modified from that described in the literature. Our
variation on the subcapsular technique is advantageous in
terms of its shorter surgery time and same-day discharge due
to the use of regional anesthesia and the unnecessity of drains.
The modified subcapsular technique is also superior to the
total orchiectomy technique in terms of complications and the
need for revision surgery while yielding equivalent oncological
results. Most importantly, the subcapsular technique provides
greater patient satisfaction after surgery due to the feeling of a
full scrotum.
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Amag: Klinigimizde prostat kanserinde cerrahi kastrasyon amaciyla
subkapsiller veya total orsiektomi yapilan olgularin onkolojik ve
fonksiyonel sonuglarinin karsilastirilmasi amaglandi.

Gereg ve Yontem: Nisan 2014 ile Mayis 2017 tarihleri arasinda calismaya
uygun bulunan ve takipleri olan, cerrahi kastrasyon amacl total veya
subkapstiler orsiektomi uygulanan 65 olgu calismaya alindi. Olgularin
operasyon sonrasi 3. aydaki kontrollerinde prostat spesifik antijen (PSA),
total testosteron ve organ kaybina bagl psikolojik durumlar sorgulandi.
Sonuglar gruplar arasinda karsilastirildi.

Bulgular: Calismaya uygun bulunan 65 olgunun 23 tanesine subkapstiler,
42 tanesine ise total orsiektomi yapildi. Olgularin yas ortalamasi 71,4
(60-83), ortalama PSA seviyesi 45,4 ng/dL (4-3800) olarak izlenirken; 41
tanesinde metastaz odaklari mevcuttu. Her iki grupta da komplikasyon
oranlar arasinda belirgin fark gézlenmezken, subkapstler orsiektomi olan
grubun operasyon suresinde belirgin bir distklik tespit edilmistir. Yine
iki grubun da operasyon sonrasi 3. aydaki kontrollerinde ortalama PSA
ve testosteron seviyelerinde anlamli fark bulunmazken, total orsiektomi
uygulanan olgularda skrotal kese icerisinde organ bulunmamasi nedeniyle
psikolojik rahatsizlik hissettikleri gozlenmistir.

Sonug: Subkapstler orsiektomi operasyon suresinin kisaligi, cerrahi
sonrasi skrotal kesenin icinde organ varligini hissettirmesi gibi avantajlari
nedeniyle cerrahi kastrasyon planlanan prostat kanseri olgularinda
tercih edilmelidir. Onkolojik sonuglar bakimindan total orsiektomiden
herhangi bir farki bulunmamasi bakimindan gtivenle uygulanabilecek bir
yontemdir.
Anahtar Kelimeler:
kanseri

Subkapsuler orsiektomi, total orsiektomi, prostat

Abstract

Objective: We aimed to compare the oncologic and functional outcomes
of patients who underwent subcapsular or total orchiectomy for surgical
castration in prostate cancer.

Materials and Methods: We studied 65 patients who underwent total
or subcapsular orchiectomy with a diagnosis of prostate cancer between
April 2014 and May 2017. At postoperative 3-month follow-up, prostate
specific antigen (PSA) and total testosterone levels were measured and
patients were asked about their psychological status due to organ loss.
Results were compared between the groups.

Results: Sixty-five patients were evaluable: 23 had subcapsular and
42 had total orchiectomy. The mean age of the cases was 71.4 (60-
83) years, the mean PSA level was 454 ng/dL (4-3800 ng/dL), and 41
cases had metastatic foci. There was no significant difference between
the complication rates of the groups, but duration of the operation was
significantly shorter in the subcapsular orchiectomy group. The two
groups had similar mean PSA and testosterone levels at postoperative 3
months, but significantly more patients with total orchiectomy reported
psychological problems due to organ loss.

Conclusion: Subcapsular orchiectomy should be preferred for surgical
castration because of the short duration of operation and the advantage
of organ presence within the scrotal sac after surgery. In terms of
oncologic outcomes, subcapsular orchiectomy shows no difference from
total orchiectomy and is a safe alternative.

Keywords: Subcapsular orchiectomy, total orchiectomy, prostate cancer
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Girig

Prostat kanseri erkeklerde tiim kanser tirleri icerisinde deri
kanserinden sonra ikinci siklikta goriilen malign neoplazidir.
Erkeklerdeki tim kanserlerin %28'ini olusturmaktadir. Prostat
spesifik antijen (PSA) testinin 1960l yillarda kullanima girmesi
ile prostat kanseri tanisi kolaylasmakla birlikte bu olgularin %5
ile 10'u uzak metastaz ile tani almaktadir (1). Prostat kanserinin
androjen bagimli bir hastalik oldugunun kesfedilmesiyle ilk olarak
diethylstilbestrol tedavisi tanimlanmistir. Huggins ve Hodges (2)
1941 yilinda ilk kez total orsiektomiyi tanimlayarak metastatik
olgularda orsiektomi ile Ostrojenin esit etkinlikte oldugunu
savunmuglardir. Bu tedavi ile olgularin %90'inda 18 ile 34 aylk
progresyonsuz sagkalim gosterilmistir (3). Glnilimiizde medikal
kastrasyon olarak gonadotropin saliverici hormon (GnRH)
agonistleri 1980’lerden beri uygulanmaktayken, son yillarda
GnRH antagonistleri de uygulanmaktadir (4). Antiandrojen
tedaviler GnRH agonistleri ile gelisebilecek “flare fenomenin”
engellenmesi amach kullaniimaktayken, gtinimizde maksimal
androjen blokaji amach kullanim oldukga azalmistir.

Cerrahi kastrasyon medikal kastrasyonun etkisinin ge¢ baglamasi
ve maliyetinin fazla olmasi nedeniyle tercih sebebi sayilmaktadir.
Cerrahi kastrasyonun tek aciklanabilir ka¢inilma nedeni olarak
skrotumun bosalmasi nedeniyle olusabilecek psikolojik sikintilar
gosterilmektedir (1). Bu duslnceyle 1942 yilinda Riba (5) ilk
olarak subkapsiler orsiektomiyi tanimlamistir. Bu teknikte tunika
albugenianin dis duvar korunarak operasyon sonrasi palpabl
bir kitle birakilmasi, bdylece bos skrotum hissinin ortadan
kaldinimasi amacglanmistir. Bu amacgla testis protezi yerlestirilmesi,
total orsiektomi sonrasi yag enjeksiyonu, subepididimal
orsiektomi gibi pek ¢ok operasyon sekli tanimlanmis; ancak basit
subkapstiler orsiektomi kadar basarili olamamistir.

Bu bilgilerden yola ¢ikarak biz de bu ¢alismada, klinigimizde ileri
evre veya metastatik prostat kanseri nedeniyle subkapsiiler ve
total orsiektomi yaptigimiz olgularda hastalarin onkolojik takipleri
ve cerrahi seklinin hasta tzerindeki etkilerini karsilastirdik.

Gereg ve Yontem

Klinigimizde Nisan 2014 ile Mayis 2017 tarihleri arasinda
prostat kanseri nedeniyle cerrahi kastrasyon planlanarak total
veya subkapstler orsiektomi uygulanan olgular degerlendirildi.
Bu zaman araliginda 83 olguya kastrasyon amacl orsiektomi
uygulanmis olup, 18 olgu yeterli verileri olmamasi veya
takiplerinin olmamasi nedeniyle calisma disi birakildi. Retrospektif
olarak dizayn edilen calismada 65 olgunun verileri toplandi.
Olgularin  demografik 0Ozellikleri, komorbiditeleri, cerrahi
Oncesi metastaz durumlari, aldiklari tedaviler, cerrahi anestezi
riskleri, operasyon ve hospitalizasyon siireleri, drenaj miktarlari
ve komplikasyonlari kaydedildi. Calismaya alinan olgularin
operasyon icin aydinlatilmis onamlari alinmistir. Calismanin
retrospektif olmasi bakimindan etik kurul onami alinmamis,
calisma Helsinki Bildirgesi'ne uygun olarak dizayn edilmistir.

Subkapsiler orsiektomi teknigimizde 15 numarali bistiri/blade
scalpel ile tek hamlede deri, deri alti, tunika vaginalis ve
tunika albuginea kesilerek testis dokusu icine variliyor ve
tunika albuginea bitinligl bozuldugu icin bu kigcuk kesiden
testis dokusunun dogurtulmasi saglaniyor. Sonra islak gaz
ile testikiiler doku tunika albugineadan siyrilarak aliniyor ve
tunikadaki kanamalar koterize edildikten sonra 3/0 vikril ile

tunika albugineaya hemostaz sutiiri atiliyor. Yaraya penréz dren
gereksinimi duyulmadan 2/0 vicryl sutir ile deri tek tek kapatilip
“turban kompresyon” uygulaniyor. Total orsiektomi tekniginde
ise standart deri, deri alti dokusu kesildikten sonra tunika
vaginalis deri alti dokudan kiint diseksiyonla separe edilip testis
tunika vaginalis ile birlikte disarlya alinmaktadir. Her iki teknikte
de bolgesel anestezi teknikleri tercih edilmis ve tim olgular en
geg post-operatif 48 saat icin taburcu edilmistir.

Olgularin operasyon sonrasi 3. aydaki kontrollerinde PSA,
total testosteron ve organ kaybina bagli psikolojik durumlari
sorgulandi. Sonuclar gruplar arasinda karsilastirild. istatistiksel
analizler SPSS Windows 21.0 paket programi kullanilarak ve
Mann-Whitney U testi kullanilarak yapildi. Minimum anlamlilik
siniri olarak p<0,05 kabul edildi.

Bulgular

Calisma 83 olgu uzerinden baslatilmis; ancak olgularin 4
tanesine es zamanl testis protezi yerlestirilmesi, 3 tanesinin
post-operatif erken dénemde ex olmasi, 2 olgunun gegirilmis
skrotal cerrahi 6ykustnin bulunmasi ve 9 olgunun da takip
disi kalmasi nedeniyle calisma kriterlerine 65 olgu uygun
bulunmustur. Olgularin 23 tanesinde subkapsiler orsiektomi
uygulanirken 42 olguya total orsiektomi yapildi. Olgularin
belirlenmesi cerrahin tercihine gore belirlendi. Cerrahi kastrasyon
yapilan 65 olgunun 41 tanesinde cerrahi 6ncesi metastatik
prostat kanseri tanisi mevcuttu. Metastatik bu olgularin 12
tanesine yas, hasta tercihi, sosyo-ekonomik ve kdlturel diizey,
doktor tercihi ve metastaz yikleri nedeniyle medikal kastrasyon
denenmeden cerrahi kastrasyon ilk tedavi secenegi olarak
uygulanmistir. Metastaz olmayan hicbir olguya ilk asamada
cerrahi kastrasyon yapilmamistir. Olgularin genel yas ortalamasi
71,4 yil (60-83), cerrahi oncesi ortalama PSA dizeyi 45,4 ng/
dL (4-3800) olarak hesaplandi. Olgularin 17 tanesine orsiektomi
ile es zamanl alt Uriner sistem sikayetleri nedeniyle transuretral
prostat rezeksiyonu (TURP) uygulanmis, 1 olguya ise es zamanli
penil protez implantasyonu yapilmistir. Subkapsuler orsiektomi
uygulanan hastalar grup 1 olarak degerlendirilirken total
orsiektomi yaptigimiz olgular grup 2 olarak isimlendirilmistir.
Gruplar arasindaki demografik farklar ve komplikasyonlar Tablo
1'de 6zetlenmektedir.

Gruplar arasinda karsilastirma yapildiginda subkapsuler
orsiektomi uygulanan olgularin cerrahi 6ncesi PSA dizeyleri
anlamli olarak dugstk bulunurken (21,6 ng/dL ve 49,2 ng/
dL, sirasiyla) yas ve anestezi skorlar arasinda anlamli bir fark
bulunmamistir. Her iki grubun da cerrahi sireleri arasinda
anlamli fark bulunmazken grup 1'de siire bir miktar daha
kisadir (23 dakika ve 32 dakika, sirasiyla). Operasyon sireleri
es zamanl uygulanan TURP ve protez implantasyonu sureleri
¢ikarilarak hesaplanmistir. Grup 1 olgularda cerrahi sonrasi dren
ihtiyaci dogmamis ve ortalama pansuman islatmalar 1,5 spang
dizeyinde iken, grup 2'de olgularin 27 tanesine penréz dren
konulmus ve postop 24 saatten Once drenler c¢ekilmemistir.
Drenaj miktarlari tam olarak her iki grupta da hesaplanamadig
icin herhangi bir farktan bahsedilememistir. Olgularin taburculuk
sureleri bakimindan da es zamanli TURP yapilamayan olgular
karsilastinldiginda grup 1'deki olgularin 9 tanesi (%56),
grup 2'deki olgularin ise 5 tanesi (%15) gunubirlik taburcu
edilmistir. Hastane kalis sirelerine genel bakis yapildiginda
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Tablo 1. Gruplar arasindaki demografik ve karakteristik ozelliklerin
karsilastirilmasi

Grup 1 Grup 2

Subkapstiler Total p

orsiektomi orsiektomi

n=23 n=42
Yas (yil) 70,2 71,8 0,2
PSA (ng/dL) 21,6 49,2 0,03
ASA 2,7 2,6 038
Operasyon stiresi (dk) 23 32 0,08
Gunubirlik taburculuk orani (%) %56 %15 0,005
TURP 7 10 -
Komplikasyon orani (%) 9 25 0,2
Post-operatif PSA (ng/dL) 3,1 4,1 0,6
Post-operatif testosteron (ng/mL) 29 33 038
Memnuniyet durumu (%) 81 40 0,001
ASA: American Society of Anesthesiologists, PSA: Prostat spesifik antijen, TURP:
Translretral prostat rezeksiyonu

ise her iki grup arasinda anlamh fark bulunmamistir. Her iki
grupta toplam 13 olguda komplikasyon gozlenirken, 4 olguya
re-operasyon gerekmistir. Tekrar operasyon gereken olgularda
yara yeri revizyonu yapilmistir ve gruplar arasinda anlamli bir
fark bulunmamistir. Post-operatif 3. aydaki kontrollerinde PSA
ve total testosteron seviyeleri incelenmis ve gruplar arasinda
anlamli bir fark goézlenmemistir. Hastalarin 3. ay vizitlerinde
operasyona bagli memnuniyetleri sorgulanmis ve cevaplar
memnun ve memnun degdil olarak kaydedilmistir. Grup 1
olgularin testis hissi nedeniyle %81'inin mutlu oldugu, grup
2'de ise bu oranin %40’larda kaldigi gorilmistir. Bu oran
istatistiki olarak anlamli gézlenmistir.

Tartisma

Metastatik prostat kanserinde antiandrojen tedavi medikal veya
cerrahi kastrasyon ile saglanabilir. Cerrahi kastrasyon skrotal kesi
ile yapilan total orsiektomi veya hastaya skrotumun bir sekilde
dolu oldugu hissini veren subepididimal veya subkapstler
orsiektomi tarzinda da yapilabilir. Her lclinde de testosteron
yapan doku ortadan kalktigi icin tedavi etkinligi agisindan
sorun yoktur (6). Cerrahi kastrasyon ucuz ve kolay bir yontem
olmasi bakimindan tercih edilmekte iken en blyik kanitlanabilir
dezavantajlari hastaya cerrahi bir islem uygulanmasi nedeni
ile olusabilecek komplikasyonlar ve hastada olusturacak bos
skrotum hissi nedenli psikolojik travmadir (1).

Bu sikintilardan yola ¢ikarak klinigimizde yaptigimiz subkapsuler
orsiektomi ve total orsiektomi olgularinda komplikasyonlar
olarak belirgin bir fark gérmezken hastalarin yasamini tehdit
edecek dlizeyde bir komplikasyon ile karsilasmadik. Zhang
ve ark. (7) 74 olgu Uzerindeki calismalarinda subkapsuler ve
total orsiektomi olgularin sirasiyla %3 ve %22’lik komplikasyon
oranlarini bildirmislerdir ve benzer oranlar da pek cok calisma ile
dogrulanmistir (8,9). Bu calismalarda genel olarak subkapsuler
teknigin daha disuk komplikasyonlara sahip oldugu gosterilmistir.
Calismamizda bu oran benzer sekilde bulunurken istatistiki
olarak fark go6zlenmemistir; bunun da sebebi olarak olgularin
farkli cerrahlar tarafindan yapilmis olmasi distntlmustdr. Tekrar

operasyon gereksinimi literatlire de uyumlu olarak oldukca
distk bulunmustur (%6). Calismamizda subkapsiler teknigin
uygulandigi olgularda diisiik operasyon sureleri gbze carpmistir.
Bu farkhlk literatlr ile uyumlu bulunmamistir. Roosen ve ark/nin
(8) calismasinda subkapstler teknigin anlaml olarak uzun oldugu
gozlenmistir. Bu farkin bizim cerrahi teknigimizin diger tekniklerden
farkh olmasi oldugu dusuntlmustir. Bizim teknigimizde tek
hamlede testis dokusuna inilerek testis bosaltilir ve katlar yekpare
olarak kapatilir. Roosen ve ark. ise katlari teker teker agarak bu islemi
gerceklestirmektedir. Gunbirlik cerrahi siresi olarak literatire
uyumlu bir sekilde bizim de subkapsiler teknikte basarimiz
gozlenmistir. Olgulara cerrahi sonrasi dren yerlestiriimemesi
hospitalizasyon suresini olduk¢a kisaltmaktadir. Boylece maliyet
agisindan bu ydntemin faydasi ortaya ¢ikmaktadir. Olgularin
takiplerinde 3. aydaki kontrollerde her iki grubun da onkolojik
sonuglar acisindan herhangi bir farki bulunmamistir. Literattirde
de uygun cerrahi prosedirlere uyuldugu vakit onkolojik agidan
her iki teknigin de basarili oldugu savunulmaktadir (7,8,10,11).
Orsiektomiye ragmen testosteron yiksekligi ise adrenal Uretim
ve metastaz odaklarina baglanmaktadir. Calismamizda literatiirde
sikintilarindan bahsedilen ancak hastalar acisindan sorgulanmayan
operasyon sonrasi “bos skrotum hissi” incelenmistir. Olgularin
kontrollerinde bu sikintlyr yasayip yasamadiklari sorulmus ve
subkapsiiler teknik uygulanan olgularin %19'unda ve total teknik
kullanilan olgularin %60'Inda psikolojik olarak uygulanan teknikten
hosnut olmadiklari kaydedilmistir. Bu teknikleri karsilastiran diger
calismalarda psikolojik sikintilardan bahsedilmis; ancak hastalarin
memnuniyet oranlari hi¢ sorgulanmamigtir (1,8).

Calismanin Kisithliklar

Calismamizin retrospektif olarak dizayn edilmesi, hasta sayisinin
yetersiz olmasi, tekniklerin farkli cerrahlar tarafindan uygulanisi,
olgularin bir kismina ek cerrahi (TURP, protez implantasyonu)
islemlerin de yapilmasi nedenli siire hesaplamalarindaki sikintilar
ve olgularin tercihindeki diizensizlikler limitasyonlarimiz olarak
g0ze carpmaktadir.

Sonug¢

Klinigimizde literatiirde belirtilen subkapsiler teknigi modifiye
ederek farkli bir cerrahi yontem tercih etmekteyiz. Kendi
gelistirdigimiz subkapstler teknigin tercih edildigi olgularda
operasyon suresinin kisaligi, bolgesel anestezi ve dren ihtiyacinin
olmamasi nedeniyle gunubirlik bir cerrahi olusu, komplikasyon
ve re-operasyon gereksinimi agisindan total teknikten faydal
bulunmasi, onkolojik sonuclar acisindan total orsiektomiden
farkinin olmamasi ve en o6nemlisi olgularin cerrahi sonrasi
psikolojik olarak skrotumu dolu hissetmeye bagl memnuniyetleri
acisindan avantajh bir teknik oldugu gorilmastdr.

Etik

Etik Kurul Onayi: Calismanin retrospektif olmasi bakimindan
etik kurul onami alinmamis, calisma Helsinki Bildirgesi'ne uygun
olarak dizayn edilmistir.

Hasta Onayi: Calismaya alinan olgularin  operasyon igin
aydinlatilmis onamlari alinmistir.

Hakem Degerlendirmesi: Editorler kurulu ve editorler kurulu
disinda olan kisiler tarafindan degerlendirilmistir.
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Abstract |

Objective: In this study we evaluated the hormone data before prostate needle biopsy (PNB) in patients who underwent retropubic radical
prostatectomy (RRP) due to prostate adenocarcinoma (PCa). Correlations between the patients’ RRP pathology results, recurrence-free survival (RFS),
and hormone data were investigated.

Materials and Methods: Patients were evaluated in two groups according to RRP pathologic T stage: T2 (group 1) and T3 (group 2). Then patients
were assessed in two groups based on total testosterone (TTE) values: >300 ng/dL and <300 ng/dL. The preoperative data, hormone data, RRP
pathologic data, and biochemical recurrence and RFS results were compared between these groups.

Results: A total of 81 patients were evaluated. The mean follow-up time was 37.7 months. Mean recurrence free survival (RFS) among all patients
was 94.2+7 months. In multivariate analysis of the preoperative data, TTE/prostate volume (p=0.015) and PNB tumor percentage (p=0.004) were
significantly higher in group 2 (n=32) compared to group 1 (n=49). In the postoperative data, RRP pathology Gleason score (GS) (p=0.015) and
tumor volume (p=0.02) were significantly higher in group 2. RFS was 99.2+5.8 months in group 1 and 77£12.1 months in group 2 (p=0.02). When
patients were assessed according to TTE levels, of the pre- and postoperative data only RRP pathology T stage, GS, and lymph node positivity were
significantly higher in the TTE <300 ng/dL group (n=30) compared to the TTE >300 ng/dL group (n=51). The biochemical recurrence rates and RFS
times (87.7+13.8 months and 91.3+6.4 months, respectively) were similar between the groups (p=0.571).

Conclusion: We demonstrated a correlation between locally invasive PCa and low TTE measured before PNB and low TTE density. In particular, TTE
values <300 ng/dL were associated with high pathologic T stage, GS, and lymph node positivity.

Keywords: Prostate needle biopsy, testosterone, prostate cancer, recurrence-free survival, hormonal evaluation

Introduction that this classification is inadequate. Of the other parameters

studied, findings of perineural invasion (PNI), number of positive
Several preoperative factors have been investigated and risk biopsy cores, and tumor percentage in PNB are also important
classifications have been defined in order to predict locally (4,5). Numerous studies have investigated the association
invasive disease and gain insight about the prognosis of petween locally advanced disease and pre-treatment levels
prostate adenocarcinoma (PCa). The most important of these ¢ free testosterone (fTE), estradiol (EST), follicle-stimulating

is the D’Amico risk classification, which includes prostate- | 5mone (FSH), luteinizing hormone (LH), and especially total
specific antigen (PSA), prostate needle biopsy (PNB), Gleason iactosterone (TTE) (4,6,7,8,9,10).

score (GS), and clinical stage (1,2,3). However, some argue Therefore, in this study we evaluated patients who underwent
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retropubic radical prostatectomy (RRP) in our clinic due to
PCa and had pre-PNB hormone data. We investigated the
relationship between the patients’ hormone data and their RRP
pathology results and survival outcomes.

Materials and Methods

Patients who underwent RRP in our clinic between 2005 and
2015 and had complete PNB and RRP pathology records were
retrospectively screened. Of these, patients whose records
included pre-PNB hormone tests were included in the study.
The patients were evaluated in terms of age, PSA, free PSA, PSA
density (PSAd), PNB pathology results (GS, number of positive
biopsy cores, tumor percentage, and PNI positivity), prostate
volume (PV), clinical stage, RRP pathology results (pathologic
T stage, GS, tertiary Gleason pattern, tumor volume, surgical
margin positivity, and lymph node positivity), biochemical
recurrence rates, and recurrence-free survival time. Analysis of
hormone data included TTE, fTE, LH, FSH, and EST values. PSAd
(PSA/PV), fPSA/PSA, TTE/PV, fTE/TTE, TTE/LH, FSH/LH, TTE/FSH,
and TTE/EST ratios were calculated from the available data.
Patients were evaluated in two groups based on RRP pathology
T stage. Group 1 comprised patients with pathological T2 PCa
and group 2 comprised those with pathological T3 PCa. Group
2 was further subdivided into pathological T3a (pT3a) and
pathological T3b (pT3b) for separate analysis. All data were
compared between group 1 and group 2. In a second analysis,
patients were divided into two groups based on TTE value
(>300 ng/dL and <300 ng/dL). The groups were compared
in terms of preoperative data, hormone data, RRP pathology
results, biochemical recurrence, and survival rates.

Statistical Analysis

The Mann-Whitney U test and Pearson’s x* test were used both
for comparisons between groups 1 and 2 and between the TTE
<300 ng/dL and <300 ng/dL groups. Significant parameters
were then used in multivariate binary logistic regression analysis.
Recurrence-free survival times were assessed using the Kaplan-
Meier survival analysis. The Statistical Package for the Social
Sciences (SPSS version 20.0; SPSS, Chicago, IL, USA) was used for
statistical analyses. The data are expressed as mean and standard
deviation and statistical analysis is based on median values. Values
with a p value of <0.05 were considered significant.

Results

Of the 381 patients whose PNB and RRP pathology results
were screened, 81 with available hormone test results were
retrospectively evaluated. Their mean age was 62.8 (48-76.5)
years and the mean follow-up period was 37.7 months. Forty-nine
of the patients were in group 1 and 32 were in group 2. In group
2, 24 patients were pT3a, 8 were pT3b. Biochemical recurrence
was detected in a total of 13 patients. Patient data from groups
1 and 2 are shown in Table 1. Preoperatively, group 2 had higher
age, PSA, PNB GS, PNI positivity, number of positive biopsy cores,
and tumor percentage values, and lower TTE level and TTE/
PV ratio compared to group 1 (p<0.05). In the postoperative
data, group 2 also showed higher values for RRP pathology
GS, tertiary Gleason pattern, tumor volume, surgical margin
positivity, lymph node positivity, and biochemical recurrence
rates (p<0.05). In multivariate analysis of the preoperative data,
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only TTE/PV (p=0.015) and PNB tumor percentage (p=0.004)
were significantly higher in group 2. Postoperatively, only the
RRP pathology GS (p=0.015) and tumor volume (p=0.02)
were significantly higher in group 2. The mean recurrence-free
survival time among all patients was 94.2+7 months. By group,
recurrence-free survival time was 99.2+5.8 months in group 1
and 77+12.1 months in group 2 (p=0.02).

In the second analysis, patient data were compared between
the TTE >300 ng/dL and <300 ng/dL groups. Data distributions
and the results of statistical analyses are presented in Tables 2
and 3. There were 30 patients in the TTE <300 ng/dL group
and 51 patients in the TTE >300 ng/dL group. There were
no significant differences between the groups other than
preoperative TTE level (Table 2). In the postoperative data,
RRP pathology T stage, GS, and lymph node positivity were
higher in the TTE <300 ng/dL group (Table 3). Biochemical
recurrence rates and recurrence-free survival time were similar
between the groups. In the multivariate analysis, postoperative
RRP pathology T stage and GS were lower in the TTE <300 ng/
dL group, but the difference was not statistically significant
(p=0.054 and p=0.052, respectively). Recurrence-free survival
time was 87.7+13.8 months in the TTE <300 ng/dL group and
91.3+6.4 months in the TTE >300 ng/dL group (p=0.571).

Discussion

Although the link between TTE level and PCa has been
recognized since Huggins et al's (11) 1941 study, it has
recently gained a different dimension. Several recent studies
have supported a negative correlation between low TTE
level and PCa (12,13,14). One hypothesis regarding the
pathophysiology of this relation suggests that the tumor
reduces TTE level by causing inhibition of the hypothalamic-
pituitary-adrenal axis (15,16). In addition, it has been reported
that TTE levels normalize in these patients after RRP. However,
another hypothesis is that low TTE level causes a mutation in
the development of PCa cells and leads to the development of
cancer cells that are androgen-insensitive and more aggressive
(17). In light of these possible mechanisms, the relationship
between PCa and TTE is worthy of further elucidation. In a
related study we conducted recently, we evaluated patients
with similar PSA, clinical stage, and PNB GS data within the
D’Amico risk groups. In that study, we found that TTE levels
decreased as risk group increased (TTE levels were 368 ng/dL,
311 ng/dL, and 221.5 ng/dL in low-risk, moderate-risk, and
high-risk PCa, respectively; p=0.033) (10). Low TTE level has
been associated with high T stage and GS after RRP, especially
in studies assessing the low-risk group (18,19).

When patients were evaluated according to pathological T stage,
the mean TTE value was found to be 4.33 ng/mL in T2 patients
and 3.44 ng/mL in T3 patients (20). Many studies have used a TTE
threshold value of 3 ng/mL (300 ng/dL), and patients with TTE <3
ng/mL were shown to have higher RRP pathology GS and higher
rate of T3 cancer (21). In another study, the pre-PNB TTE levels
of 681 patients were investigated and low TTE (<300 ng/dL) level
was associated with high-risk PCa (22). In the present study, TTE
and especially TTE/PV (TTE density) were lower in patients with
pathological T3 PCa (p<0.05). Similar to previous studies, when
the TTE threshold was defined as 300 ng/dL, there was significantly
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Table 1. Comparison of demographic, clinical, prostate needle biopsy and retropubic radical prostatectomy pathology results of patients
with post-retropubic radical prostatectomy pathology stage T2 (group 1) and T3 (group 2)

Mean + SD pT2 (group 1) (n=49) pT3 (group 2) (n=32) p value MV p value
Age (years) 61.245.7 65.3+£5.9 0.004 -

PSA (ng/mL) 6.9+4.6 104+7.4 0.01 0.744

fPSA (ng/mL) 1.2+1.3 1+0.4 0.653 -

PV (cc) 443+26.4 41.749.8 0.591 -

PSA/PV (PSA density) (cc/ng/mL) 0.19+0.16 0.27+0.21 0.051 -

fPSA/PSA ratio 0.18+0.11 0.14+0.1 0.288 -

TTE (ng/dL) 399.9+152.1 303.2+148.8 0.006 0.351

fTE (ng/dL) (n=73) 10.5+4.3 (n=41) 12.1£16.5 (n=32) 0.054 -

TTE/PV (TTE density) (ng/dL/cc) 12.31£9.2 7.8+4.1 0.01 0.015
fTE/TTE ratio (n=73) 0.03+0.01 (n=41) 0.05+0.08 (n=32) 0.687 -

LH (IU/L) (n=57) 4.3+1.8 (n=25) 5.7+2.8 (n=32) 0.113 -

FSH (IU/L) (n=59) 8.7£9.2 (n=25) 10.2+8.1 (n=34) 0.384 -

EST (pg/mL) (n=57) 31.5+13.5 (n=25) 31.6+15.2 (n=32) 0.912 -

TTE/LH ratio (n=57) 90.2+48.6 (n=25) 67.2+66.9 (n=32) 0.063 -

FSH/LH ratio (n=57) 1.9+1.2 (n=25) 1.7+1 (n=32) 0.542 -

TTE/FSH ratio (n=59) 64+52.7 (n=25) 41431.2 (n=34) 0.122 -

PNB GS 6.5+0.6 6.9+0.7 0.007 0.431

PNB PNI, n (%) 8(16) 17 (53) <0.001 0.213

PNB number of positive cores 22+17 3.3%2 0.007 0.289

PNB tumor percentage 2244236 52.7+30.5 <0.001 0.004

RRP GS 6.6+0.5 7.5+0.9 <0.001 0.015
Tertiary Gleason pattern 4.5+0.5 4.9+0.3 0.045 -

Tumor volume (cc) 1.4+1.7 3.8+4.3 0.001 0.02
Surgical margin positivity, n (%) 6(12.2) 13 (40.6) 0.003 0.067
Lymph node positivity, n (%) 0(0) 3(9.4) 0.016 -
Biochemical recurrence, n (%) 3(6.1) 10(31.2) 0.002 0.074
Recurrence-free survival (months) 99.2+5.8 77£12.1 0.02 -

PSA: Prostate specific antigen, fPSA: Free prostate specific antigen, PV: Prostate volume, TTE: Total testosterone, fTE: Free testosterone, LH: Luteinizing hormone,
FSH: Follicle-stimulating hormone, EST: Estradiol, PNB: Prostate needle biopsy, PNI: Perineural invasion, GS: Gleason score, pT2: Patological T2 stage, pT3: Patological T3
stage, MV: Multivariate analysis

higher RRP T stage, GS, and lymph node positivity in the 30 patients
with TTE <300 ng/dL compared to the 51 patients with TTE
>300 ng/dL, while biochemical recurrence rates and recurrence-
free survival times were similar between the groups. In a study
conducted in China, it was reported that a TTE value of <300 ng/
dL is nonprognostic, while a value of <250 ng/dL is associated with
high GS (23). This finding also demonstrates that the prognostic
value of TTE may vary according to race. Considering the published
studies overall, it can be said that a low pre-treatment TTE level is
associated with a high post-treatment GS and pathological T stage.

In studies of other hormones, FSH levels in a study including 96
patients were 11.57 IU/L and 23.67 IU/L in T2 and T3 patients,
respectively, and FSH elevation in T3 patients was found to be
significant (8). In another study, it was reported that low TTE
correlated with high FSH and that both were associated with
high-grade tumors (24). A study assessing EST level reported no
significant correlation between EST and locally advanced PCa
(25). However, our previous EST analysis in a locally advanced PCa

(T3a and T3b) group revealed significant correlation between
EST and T3b disease (9). It has been shown that LH level is not a
significant factor in the prognosis of PCa (9). In the present study,
we found that hormonal parameters other than TTE, especially
FSH and EST levels, were not associated with pathological T
stage. However, considering the results obtained in other studies,
further research focusing on locally invasive PCa is warranted.

Study Limitations

The main limitations of our study are the retrospective data
collection and low number of patients. Another important
limitation is that since fTE, EST, LH, and FSH data were not
available in all cases, the statistical analyses did not encompass
all the patients and was conducted only among patients with
available data (the number of patients whose records included
these data and their distribution between the groups are
presented in the tables). Nevertheless, we believe that the value
of the available data and the similar patient numbers in the
groups are important for the study.
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Table 2. Comparison of demographic, clinical, and pathologic

data of patients with total testosterone <300 ng/dL and total testosterone

>300 ng/dL
Mean values TTE <300 ng/dL (n=30) TTE >300 ng/dL (n=51) p value
Age (years) 63.2+6.6 62.6+5.7 0.618
PSA (ng/mL) 9.6+7.1 7.5+53 0.148
fPSA (ng/mL) 1.1+0.6 1.2+1.2 0.436
PV (cc) 49.9+28.2 39.4+15.2 0.056
PSA/PV (PSA density) (cc/ng/mL) 0.22+0.2 0.22+0.18 0.822
fPSA/PSA ratio 0.19+0.12 0.17+0.11 0.635
TTE (ng/dL) 212.5+£67.2 449.4+125.4 <0.001
fTE (ng/dL) (n=73) 9.2+9.2 (n=27) 12.2+11.3 (n=46) 0.004
TTE/PV (TTE density) 5.1+2.8 13.7£8.2 <0.001
fTE/TTE ratio (n=73) 0.05+0.07 (n=27) 0.03+0.03 (n=46) 0.002
LH (IU/L) (n=57) 5.6+2.7 (n=24) 4.2+1.9 (n=33) 0.075
FSH (IU/L) (n=59) 10.1£7.8 (n=25) 8.7+9.6 (n=34) 0312
EST (pg/mL) (n=57) 30.1+£11.7 (n=24) 33+16.4 (n=33) 0.937
TTE/LH ratio (n=57) 43.2+25.9 (n=24) 118.6+57.7 (n=33) <0.001
FSH/LH ratio (n=57) 1.740.7 (n=24) 2+1.3 (n=33) 0.649
TTE/FSH ratio (n=59) 30.5£25.5 (n=25) 76.3+48.7 (n=34) <0.001
Clinical grade (rectal examination), n (%) T1c-T2a 24 (80) 48 (94.1) 0.134

T2b 3(10) 2(3.9)

>T2c 3(10) 1(2)
PNB GS 6.8+0.7 6.6+0.6 0.087
PNB PNI, n (%) 12 (40) 13 (25.5) 0.172
PNB number of positive cores 2719 2.6+£1.9 0.615
PNB tumor percentage 41.2+32.3 30.4+28.6 0.133
D’Amico risk classification, n (%) Low-risk 6 (20) 22 (43.1) 0.059

Moderate-risk 19 (63.3) 26 (51)

High-risk 5(16.7) 3(5.9)
PSA: Prostate specific antigen, fPSA: Free prostate spesific antigen, PV: Prostate volume, TTE: Total testosterone, fTE: Free testosterone,

LH: Luteinizing hormone, FSH: Follicle-stimulating hormone, EST: Estradiol, PNB: Prostate needle biopsy, PNI: Perineural invasion, GS: Gleason score

Table 3. Comparison of the clinical data and retropubic radical prostatectomy pathology results of patients with total testosterone <300 ng/

dL and total testosterone >300 ng/dL

Mean values TTE <300 ng/dL (n=30) TTE >300 ng/dL (n=51) p value
RRP pathological T stage, n (%) pT2 13(43.3) 36 (70.6) 0.015
pT3 17 (56.7) 15(29.4)
Locally invasive T stage, n (%) pT3a 14 (82.4) 10 (66.7) 0.306
pT3b 3(17.6) 5(33.3)
RRP GS 7.3+0.9 6.8+0.7 0.013
RRP tertiary Gleason pattern 4.9+0.3 4.6+0.5 0.2
Lymph node positivity, n (%) 3(10) 0(0) 0.021
Surgical margin positivity, n (%) 9(30) 10(19.6) 0.286
Tumor volume (cc) 2.3+29 23+3.4 0.607
Grade increase, n (%) 15 (50) 18(35.3) 0.193
Stage increase, n (%) 14 (46.7) 14 (27.5) 0.079
Biochemical recurrence, n (%) 6 (20) 9(17.6) 0.792
Recurrence-free survival (months) 87.7+13.8 91.3+6.4 0.571

RRP: Retropubic radical prostatectomy, GS: Gleason score, pT2: Patological T2 stage, pT3: Patological T3 stage, pT3a: Patological T3a stage, pT3b: Patological T3b stage
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Conclusion

We showed in this study that low TTE and low TTE density
detected in pre-PNB hormone tests are associated with post-
RRP locally invasive PCa. In particular, TTE value <30 ng/dL was
associated with higher pathological T stage, GS, and lymph
node positivity, but low TTE level did not have an effect on
biochemical recurrence or recurrence-free survival. Prospective
cohort studies with large patient numbers are needed to clarify
TTE results and the effects of FSH and EST levels on PCa.
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Amag: Bu yazida klinigimizde prostat adenokarsinomu (PCa) nedenli
retropubik radikal prostatektomi (RRP) yapilan hastalar arasindan prostat
igne biyopsisi (PiB) éncesi hormonal verileri olan hastalar degerlendirildi.
Hastalarin RRP patolojik verileri ve rekirrensiz sagkalim sonuglari ile
hormonal verileri arasindaki iliski arastirildi.

Gereg ve Yontem: PCa nedenli RRP yapilan ve hormonal verileri olan
hastalar énce RRP patolojik T evresine goére T2 (grup 1) ve T3 (grup 2)
hastalar olmak Uzere iki grupta dederlendirildi. Sonrasinda ise hastalar
total testosteron (TTE) degerine gbre >300 ng/dL ve <300 ng/dL olmak
tzere iki grupta dederlendirildi. Gruplar arasi hastalarin preoperatif
verileri, hormon verileri, RRP patoloji verileri, biyokimyasal niiks ve
rekirrensiz sagkalim sureleri karsilastirildi.

Bulgular: Calismada 81 hasta degerlendirildi. Hastalarin ortalama izlemi
37,7 aydi. Tum hastalarin rekirrenssiz sagkalimi 94,2+7 ay saptandi.
Yapilan ¢ok degiskenli analizlerde preoperatif verilerden sadece TTE/
PV (p=0,015) ve PIB tiimér yiizdesi (p=0,004) grup 1'e (n=49) oranla
grup 2'de (n=32) anlaml ytksekti. Postoperatif verilerden ise sadece RRP
patolojisi Gleason skoru (GS) (p=0,015) ve timor hacmi (p=0,02) grup
2'de anlamli yiiksekti. Grup 1'de rekirrensiz sagkalim 99,2+5,8 ay iken
grup 2'de 77+£12,1 ay saptandi (p=0,02). Hastalar TTE diizeylerine gore
degerlendirildiginde preoperatif ve postoperatif verilerden sadece RRP
patolojisi T evresi, GS ve lenf nodu pozitifligi TTE <300 ng/dL grubunda
(n=30) TTE >300 ng/dL grubuna (n=51) oranla daha yuksek saptandi.
Gruplar arasi biyokimyasal niiks oranlari ve rekiirrensiz sagkalim sureleride
(sirasiyla: 87,7+13,8 ay ve 91,3+6,4 ay) benzerdi (p=0,571).

Sonug: PIB &ncesi saptanan diistik TTE ve disik TTE dansitesinin lokal
invaziv PCa ile iliskili oldugu saptanmistir. Ozellikle <300 ng/dL TTE
degerinin ylksek patolojik T evresi, GS ve lenf nodu pozitifligi ile iliskili
oldugu soylenebilir.

Anahtar Kelimeler: Prostat igne biyopsisi, testosteron, prostat kanseri,
rekirrensiz sagkalim, hormonal degerlendirme

Abstract

Objective: In this study we evaluated the hormone data before prostate
needle biopsy (PNB) in patients who underwent retropubic radical
prostatectomy (RRP) due to prostate adenocarcinoma (PCa). Correlations
between the patients’ RRP pathology results, recurrence-free survival
(RFS), and hormone data were investigated.

Materials and Methods: Patients were evaluated in two groups
according to RRP pathologic T stage: T2 (group 1) and T3 (group 2).
Then patients were assessed in two groups based on total testosterone
(TTE) values: >300 ng/dL and <300 ng/dL. The preoperative data,
hormone data, RRP pathologic data, and biochemical recurrence and
RFS results were compared between these groups.

Results: A total of 81 patients were evaluated. The mean follow-up time
was 37.7 months. Mean recurrence free survival (RFS) among all patients
was 94.2+7 months. In multivariate analysis of the preoperative data,
TTE/prostate volume (p=0.015) and PNB tumor percentage (p=0.004)
were significantly higher in group 2 (n=32) compared to group 1 (n=49).
In the postoperative data, RRP pathology Gleason score (GS) (p=0.015)
and tumor volume (p=0.02) were significantly higher in group 2. RFS
was 99.2+5.8 months in group 1 and 77+12.1 months in group 2
(p=0.02). When patients were assessed according to TTE levels, of the
pre- and postoperative data only RRP pathology T stage, GS, and lymph
node positivity were significantly higher in the TTE <300 ng/dL group
(n=30) compared to the TTE >300 ng/dL group (n=51). The biochemical
recurrence rates and RFS times (87.7£13.8 months and 91.3+6.4 months,
respectively) were similar between the groups (p=0.571).

Conclusion: We demonstrated a correlation between locally invasive PCa
and low TTE measured before PNB and low TTE density. In particular,
TTE values <300 ng/dL were associated with high pathologic T stage, GS,
and lymph node positivity.

Keywords: Prostate needle biopsy, testosterone,
recurrence-free survival, hormonal evaluation
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Girig

Prostat adenokarsinomunda (PCa) lokal invaziv hastaligi
ongormek ve hastalik prognozu hakkinda bilgi edinmek
amaciyla bircok preoperatif faktor arastirilarak risk siniflamalari
tanimlanmistir. Bunlardan en 6nemlisi prostat spesifik antijen
(PSA), prostat igne biyopsisi (PiB) Gleason skoru (GS) ve klinik
evre verilerini iceren D’Amico risk siniflamasidir (1,2,3). Fakat
bu siniflamanin yeterli olmadigina dair gorusler mevcuttur.
Arastinlan diger parametrelerden PiB'deki perindral invazyon
(PNI) varligi, pozitif biyopsi odak sayisi ve timér yiizdesi de
onemli bulgulardandir (4,5). Tedavi Oncesi total testosteron
(TTE) dlzeyi basta olmak Uzere, serbest testosteron (sTE),
estradiol (EST), folikiil stimile edici hormon (FSH) ve llteinizan
hormon (LH) dizeylerinin de lokal ileri hastahkla iliskisini
arastiran bircok calisma mevcuttur (4,6,7,8,9,10).

Bu nedenle bu yazida klinigimizde PCa nedenli retropubik
radikal prostatektomi (RRP) yapilan hastalar arasindan PIB
oncesi hormonal verileri olan hastalar degerlendirildi. Hastalarin
RRP patolojik verileri ve sagkalim sonuglari ile hormonal verileri
arasindaki iliski arastirildi.

Gereg ve Yontem

2005 ile 2015 tarihleri arasinda klinigimizde RRP yapilan hem PiB,
hem de RRP patoloji verileri tam olan hastalar retrospektif olarak
tarandi. Bu hastalardan PIB &ncesi hormonal degerlendirmesi
mevcut hastalar calismaya dahil edildi. Hastalarin yasi, PSA,
serbest PSA (sPSA), PSA dansitesi (PSAd), PiB patoloji verileri
(GS, pozitif biyopsi odak sayisi, tiimér yiizdesi ve PNi pozitifligi),
prostat hacmi (PV), klinik evresi, RRP patoloji verileri (patolojik
T evresi, GS, tersiyer Gleason paterni, timor hacmi, cerrahi sinir
pozitifligi ve lenf nodu pozitifligi), biyokimyasal niiks oranlari
ve rekirrensiz sagkalim sireleri degerlendirildi. Hormonal
verilerden TTE, sTE, LH, FSH ve EST degerleri incelendi. Mevcut
verilerin PSAd (PSA/PV), sPSA/PSA, TTE/PV, sTE/TTE, TTE/LH,
FSH/LH, TTE/FSH ve TTE/EST oranlari hesaplandi.

Hastalar RRP patoloji T evresine gore iki grupta degerlendirildi.
Buna gore, patolojik T2 hastalar grup 1 ve patolojik T3 hastalar
grup 2 olarak adlandinldi. Grup 2 hastalar icinde patolojik
T3a (pT3a) ve patolojik T3b (pT3b) hastalar ayrica veri olarak
islendi. Tum veriler grup 1 ve grup 2 arasinda karsilastirilarak
degerlendirildi. Sonrasinda hastalar TTE degerine gore >300
ng/dL ve <300 ng/dL olmak Uzere iki gruba ayrildi. Gruplar
arasi hastalarin preoperatif verileri, hormon verileri, RRP patoloji
verileri, biyokimyasal niiks ve sagkalim oranlari arastirild.

istatistiksel Analiz

Hasta verileri hem grup 1 ve grup 2 arasinda hem de TTE <300
ng/dL ve >300 ng/dL gruplarn arasinda Mann-Whitney U test
ve Pearson ki-kare test ile karsilastirmali olarak degerlendirildi.
Sonrasinda anlamli veriler ¢cok degiskenli binary lojistik regresyon
analizine tabi tutuldu. Rekkiirrensiz sagkalim sdreleri Kaplan-
Meier survival analizi ile degerlendirildi. istatistiksel analizde

Statistical Package for the Social Sciences (SPSS, Version 20.0;
SPSS, Chicago, Illinois, ABD) kullanildi. Veriler ortalama ve
standart sapma Uzerinden verilmis olup, istatistiksel analiz
medyan deger Uzerinden hesaplanmistir. Analiz sonucunda p
degeri <0,05 olan degerler anlamli kabul edildi.

Bulgular

PiIB ve RRP patoloji verilerine ulasilan 381 hasta icerisinden
hormonal degerlendirmesi mevcut ve ortalama yasi 62,8 (48-
76,5) yil olan 81 hasta retrospektif degerlendirildi. Hastalarin
ortalama izlemi 37,7 aydi. Hastalardan 49'u grup 1'de, 32'si
grup 2'deydi. Ayrica grup 2 hastalann 24’0 pT3a, 8'i ise pT3b
idi. Toplam 13 hastada biyokimyasal nlks saptandi. Grup 1 ve
grup 2 hasta verileri Tablo 1'de verilmistir. Preoperatif verilerden
yas, PSA, PIB GS, PNi pozitifligi, pozitif biyopsi odak sayisi ve
timor yuizdesi grup 1%e oranla grup 2'de yuksekken; TTE ve TTE/
PV orani disuk saptandi (p<0,05). Postoperatif verilerden RRP
patolojisi GS, tersiyer Gleason paterni, timor hacmi, cerrahi sinir
pozitifligi, lenf nodu pozitifligi ve biyokimyasal niiks oranlari
da yine grup 2'de yuksekti (p<0,05). Yapilan ¢ok degiskenli
analizde preoperatif verilerden sadece TTE/PV (p=0,015) ve
PiB timér yiizdesi (p=0,004) grup 2'de anlamli yiiksekti.
Postoperatif verilerden ise sadece RRP patolojisi GS (p=0,015)
ve tlimoér hacmi (p=0,02) grup 2'de anlamh yiksekti. Tam
hastalarin rekirrenssiz sagkalimi 94,2+7 ay saptandi. Gruplar
arasi rekirrensiz sagkalim sirelerine baktigimizda, grup 1'de
99,2+5,8 ay iken grup 2'de 77+12,1 ay saptandi (p=0,02).

Daha sonra hasta verileri TTE >300 ng/dL ve <300 ng/dL gruplari
arasinda degerlendirildi. Veri dagihmlari ve istatistiksel analiz
sonuclarl Tablo 2 ve 3'te verilmistir. Buna gore TTE<300 ng/dL
olan grupta 30 hasta mevcutken, TTE>300 ng/dL olan grupta
51 hasta mevcuttu. Gruplar arasinda preoperatif verilerden
TTE iliskili veriler disinda anlamh farklilik gozlenmedi (Tablo 2).
Prostoperatif veriler arasindan RRP patolojisi T evresi, GS ve
lenf nodu pozitifligi TTE <300 ng/dL grubunda daha yiksek
saptandi (Tablo 3). Gruplar arasi biyokimyasal niiks oranlari
ve rekiirrensiz sagkalim sireleri de benzer saptandi. Yapilan
¢ok degiskenli analizde postoperatif verilerden RRP patolojisi T
evresi ve GS (p=0,054 ve p=0,052) TTE <300 ng/dL grubunda
disik olmakla birlikte bu dusiklugln istatistiksel olarak anlam
bulamadigi gorildi. Hastalarin rekirrenssiz sagkalim sireleri
degerlendirildiginde TTE <300 ng/dL olan grupta 87,7+13,8
ay iken TTE >300 ng/dL olan grupta 91,3+6,4 ay saptandi
(p=0,571).

Tartisma

TTE duzeyi ile PCa arasindaki iliski Huggins ve ark. (11) tarafinca
1941 yihinda yapilmis olan calismadan beri bilinmekle birlikte
son doénemde farkli bir boyut kazanmistir. Son dénemde
birbiri ardina gelen calismalarda disiik TTE dizeyi ile PCa
arasinda negatif korelasyon varligi raporlanmaktadir (12,13,14).
Bunun patofizyolojisinde ortaya atilan hipotezlerden birinde
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Tablo 1. Retropubik radikal prostatektomi sonrasi patolojik evre T2 (grup 1) ve T3 (grup 2) gruplarinda hastalarin demografik, klinik, prostat
igne biyopsisi ve retropubik radikal prostatektomi patolojik verileri ile karsilastirmali sonuclari

Ortalama + SD data pT2 (grup 1) (n=49) pT3 (grup 2) (n=32) p MV p
Yas (yil) 61,2+5,7 65,3+5,9 0,004 -

PSA (ng/mL) 6,9+4,6 10,474 0,01 0,744
sPSA (ng/mL) 1,2+1,3 1+0,4 0,653 -

PV (cc) 44,3+26,4 41,798 0,591 -
PSA/PV (PSA dansitesi) (cc/ng/mL) 0,19+0,16 0,27+0,21 0,051 -
sPSA/PSA orani 0,18+0,11 0,14+0,1 0,288 -

TTE (ng/dL) 399,9+152,1 303,2+148,8 0,006 0,351
STE (ng/dL) (n=73) 10,5+4,3 (n=41) 12,1+£16,5 (n=32) 0,054

TTE/PV (TTE dansitesi) (ng/dL/cc) 12,3+9,2 7,8+4,1 0,01 0,015
STE/TTE orani (n=73) 0,03+0,01 (n=41) 0,05+0,08 (n=32) 0,687 -

LH (IU/L) (n=57) 4,3+1,8 (n=25) 5,7+2,8 (n=32) 0,113 -

FSH (IU/L) (n=59) 8,7£9,2 (n=25) 10,2+8,1 (n=34) 0,384 -

EST (pg/mL) (n=57) 31,5£13,5 (n=25) 31,6£15,2 (n=32) 0,912 -
TTE/LH orani (n=57) 90,2+48,6 (n=25) 67,2+66,9 (n=32) 0,063 -
FSH/LH orani (n=57) 1,941,2 (n=25) 1,741 (n=32) 0,542 -
TTE/FSH orani (n=59) 64+52,7 (n=25) 41+31,2 (n=34) 0,122 -

PIB GS 6,5+0,6 6,9+0,7 0,007 0,431
PIiB PNi, n (%) 8(16) 17 (53) <0,001 0,213
PiB pozitif odak sayisi 2,2+1,7 3,3%2 0,007 0,289
PIB timér yiizdesi 22,4+23,6 52,7+30,5 <0,001 0,004
RRP GS 6,6+0,5 7,5+0,9 <0,001 0,015
Tersiyer Gleason paterni 4,5+0,5 49+0,3 0,045 -
Tumor hacmi (cc) 1,4+1,7 3,8+4,3 0,001 0,02
Cerrahi sinir pozitifligi, n (%) 6(12,2) 13 (40,6) 0,003 0,067
Lenf nodu pozitifligi, n (%) 0 (0) 3(9,4) 0,016 -
Biyokimyasal niiks, n (%) 3(6,1) 10(31,2) 0,002 0,074
Rekirrensiz sagkalim (ay) 99,2+5,8 77121 0,02 -

STE: Serbest testosteron

PSA: Prostat spesifik antijen, sPSA: Serbest prostat spesifik

antijen, PV: Prostat hacmi, TTE: Total testosteron, LH: Liteinizan hormon, FSH: Folikll stimile edici hormon,
EST: Estradiol, PiB: Prostat igne biyopsisi, PNi: Perindral invazyon, GS: Gleason skoru, pT2: Patolojik T2 evresi, pT3: Patolojik T3 evresi, MV: Cok degiskenli analiz,

timorin hipotalamo-hipofizer aksta inhibisyona neden olarak
TTE dizeyini azalttigi gorusu ortaya atilmistir (15,16). Ayrica
bu hastalarda RRP sonrasi TTE duzeylerinin normallestigi de
raporlanmistir. Buna karsiik dusik TTE diizeyinin PCa hicre
gelisiminde mutasyona neden olarak androjen duyarsiz ve daha
agresif kanser hiicrelerinin gelisimine neden oldugu da savunulan
diger hipotezlerden biridir (17). Bu olasi mekanizmalar 1siginda
PCa ile TTE arasindaki iliskinin fazlasiyla aydinlatiimayi hak ettigi
soylenebilir. Buna istinaden son dénemde tarafimizca yapilan
bir calismada PSA, klinik evre ve PIB GS verileri benzer olan
hastalar D'’Amico risk gruplarinda degerlendirilmistir. Calismada
risk grubu artisi ile birlikte TTE dizeylerinde azalma oldugu
goOzlenmistir (dustk risk, orta risk ve yuksek risk PCa'de TTE
dizeyleri sirasiyla; 368 ng/dL, 311 ng/dL ve 221,5 ng/dL;

(p=0,033) (10). Ozellikle disiik risk grubunun degerlendirildigi
calismalarda da dustk TTE duzeyinin RRP sonrasi yiksek T evresi
ve GS ile iliskili oldugu gosterilmistir (18,19).

Patolojik T evresine gore hastalar degerlendirildiginde patolojik
T2 hastalarda ortalama TTE degeri 4,33 ng/mL iken T3
hastalarda 3,44 ng/mL saptanmistir (20). Bircok calismada
TTE sinir dedgeri 3 ng/mL (300 ng/dL) olarak tanimlanmis
olup, TTE <3 ng/mL saptanan hastalarda yliksek RRP patolojisi
GS ve artmis T3 evre oranlari gosterilmistir (21). Yine baska
bir calismada degerlendirilen 681 hastanin PiB 6ncesi TTE
dizeyleri arastirilmis ve dusik TTE (<300 ng/dL) dizeyine
sahip hastalarin yiksek riskli PCa ile iliskili oldugu raporlanmistir
(22). Calismamiza baktigimizda patolojik T3 hastalarda TTE ve
dzellikle TTE/PV (TTE dansitesi) diisiik saptandi (p<0,05). Onceki
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Tablo 2. Total testosteron <300 ng/dL ve total testosteron >300 ng/dL gruplari arasi hastalarin demografik, klinik, prostat igne biyopsisi
patoloji verilerinin karsilastirmali sonuclari

Ortalama degerler TTE <300 ng/dL (n=30) TTE >300 ng/dL (n=51) p
Yas (yil) 63,2+6,6 62,625,7 0,618
PSA (ng/mL) 9,6+7,1 7,5+5,3 0,148
sPSA (ng/mL) 1,1£0,6 1,2+1,2 0,436
PV (cc) 49,9+28,2 39,4+15,2 0.056
PSA/PV (PSA dansitesi) (cc/ng/mL) 0,22+0,2 0,22+0,18 0,822
sPSA/PSA orani 0,19+0,12 0,17£0,11 0,635
TTE (ng/dL) 212,5+£67,2 449,4+125,4 <0,001
sTE (ng/dL) (n=73) 9,249,2 (n=27) 12,2+11,3 (n=46) 0,004
TTE/PV (TTE dansitesi) 51+2,8 13,7+£8,2 <0,001
STE/TTE orani (n=73) 0,05+0,07 (n=27) 0,03+0,03 (n=46) 0,002
LH (IU/L) (n=57) 5,6+2,7 (n=24) 4,241,9 (n=33) 0,075
FSH (IU/L) (n=59) 10,1+7,8 (n=25) 8,7+9,6 (n=34) 0,312
EST (pg/mL) (n=57) 30,1+11,7 (n=24) 33+16,4 (n=33) 0,937
TTE/LH orani (n=57) 43,2+25,9 (n=24) 118,6+57,7 (n=33) <0,001
FSH/LH orani (n=57) 1,74£0,7 (n=24) 2+1,3 (n=33) 0,649
TTE/FSH orani (n=59) 30,5+25,5 (n=25) 76,3+48,7 (n=34) <0,001
Klinik evre (rektal muayene), n (%) T1c-T2a 24 (80) 48(94,1) 0,134

T2b 3(10) 2(3,9)

>T2c 3(10) 1(2)
PIB GS 6,8+0,7 6,6+0,6 0,087
PiB PNi, n (%) 12 (40) 13(25,5) 0,172
PiB pozitif odak sayisi 2,7+1,9 2,6+1,9 0,615
PIB timér ylizdesi 41,2+32,3 30,4+28,6 0,133
D’Amico risk siniflamasi, n (%) Disuk risk 6 (20) 22 (43,1) 0,059

Orta risk 19(63,3) 26 (51)

Yiiksek risk 5(16,7) 3(59)

PSA: Prostat spesifik antijen, sPSA: Serbest prostat spesifik antijen, PV: Prostat hacmi, TTE: Total testosteron, sTE: Serbest testosteron, LH: Liiteinizan hormon, FSH: Folikl
stimiile edici hormon, EST: Estradiol, PiB: Prostat igne biyopsisi, PNi: Perinéral invazyon, GS: Gleason skoru

Tablo 3. Total testosteron <300 ng/dL ve total testosteron >300 ng/dL gruplar arasi hastalarin klinik verileri ve retropubik radikal prostatektomi
patoloji verilerinin karsilastirmali sonuglari

Ortalama degerler TTE <300 ng/dL (n=30) TTE >300 ng/dL (n=51) p
RRP patolojik T evresi, n (%) pT2 13(43,3) 36 (70,6) 0,015
pT3 17 (56,7) 15(29,4)
Lokal invaziv T evresi, n (%) pT3a 14 (82,4) 10 (66,7) 0,306
pT3b 3(17,6) 5(333)
RRP GS 7,3%0,9 6,8+0,7 0,013
RRP tersiyer Gleason paterni 4,9+0,3 4,6+0,5 0,2
Lenf nodu pozitifligi, n (%) 3(10) 0(0) 0,021
Cerrahi sinir pozitifligi, n (%) 9(30) 10(19,6) 0,286
Tumaor hacmi (cc) 2,3+2,9 2,3+3,4 0,607
Derece yiikselmesi, n (%) 15 (50) 18 (35,3) 0,193
Evre ylkselmesi, n (%) 14 (46,7) 14 (27,5) 0,079
Biyokimyasal niiks, n (%) 6 (20) 9(17,6) 0,792
Rekirrensiz sagkalim (ay) 87,7+13,8 91,3+6,4 0,571

RRP: Retropubik radikal prostatektomi, GS: Gleason skoru, pT2: Patolojik T2 evresi, pT3: Patolojik T3 evresi, pT3a: Patolojik T3a evresi, pT3b: Patolojik T3b evresi
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calismalarla benzer olacak sekilde TTE 300 ng/dL degeri sinir
alindiginda, TTE <300 ng/dL olan 30 hastada RRP T evresi, GS
ve lenf nodu pozitifligi >300 ng/dL olan 51 hastaya oranla daha
yuksek iken; biyokimyasal niiks oranlari ve rekirensiz sagkalim
sureleri gruplar arasi benzer saptandi. Cin'de yapilmis olan bir
calismada ise TTE <300 ng/dL dederinin nonprognostik, <250
ng/dL degerinin ise yliksek GS ile iliskili oldugu bildirilmistir (23).
Bu bulgu TTE prognostik degerinin irklara gore degisebilecegini
de gostermistir. Calismalara genel olarak baktigimizda tedavi
oncesi disiik TTE dizeyinin tedavi sonrasi yiksek GS ve
patolojik T evresi ile birlikte oldugu sdylenebilir.

Diger hormonal verilerin  degerlendirildigi  calismalar
incelendiginde, 96 hastalik bir calismada FSH diizeyi T2 ve T3
hastalarda sirasiyla 11,57 IU/L ve 23,67 IU/L saptanmis olup T3
hastalardaki FSH yuksekligi anlamli bulunmustur (8). Baska bir
calismada, TTE disikligi ile FSH ylksekliginin korele oldugu ve
bunlarin da yiksek dereceli timor ile iliskili oldugu belirtilmistir
(24). EST dizeyinin degerlendirildigi bir calismada ise EST ile
lokal ileri PCa arasinda anlamli iliski gOsterilememistir (25).
Fakat daha 6nce EST dizeyini degerlendirdigimiz lokal ileri hasta
(T3a ve T3b) grubunda, EST ile T3b hastalik arasinda anlamli
iliski saptanmistir (9). LH diizeyinin ise PCa prognozunda etkili
olmadigi gosterilmistir (9). Calismamiza baktigimizda ise TTE
disi diger hormonal verilerin 6zellikle de FSH ve EST diizeylerinin
patolojik T evresi ile iliskili olmadigi saptandi. Ancak diger
calismalar g6z onlne alindiginda lokal invaziv PCa'nin kendi
icinde aydinlatiimasi gerektigi soylenebilir.

Calismanin Kisithhiklari

Calismamizi sinirlayan en 6nemli etmen verilerin retrospektif ve
hasta sayisinin az olmasidir. Diger énemli sinirlama ise sTE, EST,
LH ve FSH verilerinin tim hastalarda bulunmamasi nedeniyle
istatistiksel analizlerinin calismadaki tiim hastalari kapsamayip
sadece verileri olan hastalar arasinda yapilmasidir (bu verilere
sahip hasta sayilari ve gruplar arasi dagihmlari tablolarda
belirtilmistir). Buna ragmen mevcut verilerin degerli olmasi
ve gruplar arasi hasta sayilarinin benzer olmasinin ¢alisma
agisindan 6nemli oldugunu disinmekteyiz.

Sonug

Calismamizda PIB 6ncesi hormonal degerlendirmede saptanan
disik TTE ve dusik TTE dansitesinin RRP sonrasi lokal invaziv
PCa ile iliskili oldugu saptanmistir. Ozellikle <300 ng/dL TTE
degerinin yuksek patolojik T evresi, GS ve lenf nodu pozitifligi
ile iliskili oldugu, buna ragmen TTE disUkliginin biyokimyasal
niikse ve rekiirensiz sagkalima etkisinin olmadigi saptandi. Hem
TTE bulgularinin netlesmesi hem de FSH ve EST'nin PCa lizerine
etkisinin aydinlatiimasi acisindan genis serili prospektif kohort
calismalar gerekmektedir.

Etik

Etik Kurul Onayi: Retrospektif calisma olmasi nedeniyle etik
kurul onayr alinmamistir.

Hasta Onayi: Calismamiz retrospektif oldugundan hasta onami
alinmamistir.
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Abstract |

Objective: The purpose of this study was to evaluate efficacy outcomes following prostate artery embolization (PAE) for the treatment of benign
prostatic hyperplasia (BPH) patients with high comorbidity.

Materials and Methods: This retrospective study included 22 patients treated with PAE from May 2015 to June 2017. Patients with Charlson
comorbidity index >2, International Prostate Symptom Score (IPSS) >12, prostate specific antigen (PSA) levels <4 ng/mL or between 4 and 10 ng/mL
with negative prostate biopsy and total prostate volume (TPV) >90 cm? were included. Total PSA, maximum flow rate (Q ), TPV, IPSS, post-voiding
residual (PVR) values were recorded in all patients in the urology clinic before PAE and at 3 and 6 months after PAE.

Results: The average patient age was 73.86+6.25 years and operative time was 80 minutes (range, 60-120 min). Pre-PAE and 6-month post-PAE
values were: IPSS: 25.18+6.75 an d 11.27+£3.29 (p<0.05), Q,,; 831%3.12 and 17.22+3.23 (p<0.05), PVR: 87.9+19.25 and 25.86+7.72 (p<0.05), TPV:
134.45+57.56 and 86%15.4 (p<0.05), and PSA: 3.89+1.26 and 2.11+£1.06 (p<0.05). Embolization was performed unilaterally due to atherosclerosis
and strictures in the internal iliac artery branches in 2 patients. After the procedure, 2 patients experienced transient hematuria which did not require
bladder irrigation, 1 patient had acute urinary retention due to dysuria, and 1 patient had transient hematospermia.

Conclusion: PAE may be an alternative treatment method in BPH patients with high comorbidity.

Keywords: High comorbidity, benign prostatic hyperplasia, prostate artery embolization

max

Introduction invasive and surgical options for patients who do not respond to
medical treatment. In particular, transurethral resection (TUR) is
considered the gold standard for the treatment of BPH.

Prostate volume is important in the TUR procedure, which is
most effective in prostates of 30-80 cm?. For larger prostate
volumes, open prostatectomy is considered the gold standard.
However, open prostatectomy requires longer hospital stays and,
when compared to TUR, has more potential for complications
and carries serious risks in patients with comorbidities (2).

Many recent studies on the treatment of BPH have focused
on reducing prostate volume and eliminating lower urinary
tract symptoms via prostate artery embolization (PAE). It was

The prostate gland, unlike other organs, grows in volume with
age. Cell proliferation in the periurethral and transitional zone is
called benign prostatic hypertrophy (BPH), and occurs in over
50% of men over 60 years old (1).

This enlargement of the prostate gland causes lower urinary
tract symptoms such as irritative and obstructive symptoms,
which substantially impact quality of life. The primary aim
of BPH treatment is to maximally improve quality of life by
reducing urinary incontinence and retention. Medical treatment
is beneficial in most cases; however, there are also minimally
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emphasized in these studies that PAE significantly decreased
prostate volume and lower urinary tract symptoms, leading to
an increase in quality of life (3,4,5,6,7,8).

This study evaluated the effects of PAE in patients with high
prostate volume and comorbidities, and in patients with lower
urinary tract symptoms despite previous TUR surgery.

Materials and Methods

Twenty-two BPH patients who had lower urinary tract symptoms
and were under alpha-blocker treatment for 6-24 months (mean
7.5 months) underwent superselective PAE between May 2015
and July 2017. Written informed consent was obtained from all
patients. Patients who met the following criteria were included
in this study: Charlson comorbidity index >2 and International
Prostate Symptom Score (IPSS) >12, prostate specific antigen
(PSA) value <4 ng/mL, and total prostate volume (TPV) >90
cm?. Patients with repeated uroflowmetry volumes below
150 mL and post-voiding residual (PVR) volumes over 300
mL were excluded from the study due to the possibility of
neurogenic bladder and sphincter decompensation. Patients
with high creatinine levels and coagulation disorders were also
excluded. Total PSA, maximum flow rate (Q__), TPV, IPSS, and
PVR volume was recorded for all patients. TPV was calculated
using transabdominal measurements (taken with full bladder)
of craniocaudal, anteroposterior, and transversal dimensions in
the formula 0.52 xax b x c.

The PAE procedures were performed by interventional
radiologists with 5-20 years of experience. All procedures were
performed under local anesthesia and all patients received 400
mg intravenous ciprofloxacin prior to the procedure. A Foley
catheter was inserted and the balloon was filled 50% with
iodinated contrast medium and saline, then positioned at the
base of the urinary bladder. This facilitates identification of the
prostate artery among the complex internal iliac artery anatomy
during angiography. Access was through the right femoral
artery in all patients. The left main internal iliac artery was
catheterized using a 5F Cobra vertebral catheter and a 0.035
guidewire. Selective catheterization of the anterior branch iliac
artery was performed with angiograms in the ipsilateral oblique
view. Because the internal iliac artery anatomy is very complex
in angiography, some difficulties may arise when identifying the
prostate artery. In our experience, the gonadal prostatic branch
usually originates from the inferior vesicular artery. However,
in this study we superselectively catheterized branches of the
anterior internal iliac artery using microcatheter (Progreat 2.8,
Terumo, Japan) and microwire manipulation in ambiguous
cases. Embolization was initiated after detection of typical
parenchymal staining of the prostate gland in angiography
assisted by contrast-filled catheter balloons positioned at the
bladder base. Distal embolization of the prostate artery was
performed using 300-500 micron microspheres (Biosphere
Medical, Roissy, France). Embolization was continued until no
parenchymal enhancement was visible in angiography. For
embolization of the left prostate artery, the left main internal
iliac artery was catheterized using Simmons | or Il catheters
(Merit Medical Systems, Inc, USA) and similar techniques
were also used for right PAE (Figure 1). The duration of the

PAE procedure was approximately 60-120 minutes. After the
procedure, all patients were examined for inguinal hemorrhage
in the urology unit. The Foley catheters were removed 4
hours later. Although PAE is not a painful procedure, some
patients were given nonsteroidal anti-inflammatory drugs if
needed. After the procedure, all patients received 500 mg of
ciprofloxacin (oral, twice a day) for 7 days. Patients with dysuria
or difficulties urinating were given alpha blockers for 1 week. All
patients were discharged in 1-3 days.

Statistical Analysis

Statistical evaluations were performed using SPSS 15 (Statistical
Package for Social Sciences) program. In addition to descriptive
statistical methods (mean, standard deviation), Student’s t-test
was used to evaluate the quantitative data. The results were
evaluated within a 95% confidence interval and p value <0.05
was considered statistically significant.

Results

Twenty-two patients underwent PAE. Four of these patients
had history of previous TUR. The mean age of the patients
was 73.86+6.25 years. The mean of Charlson comorbidity
index score was 3 (2,3,4). Pre-PAE and post-PAE values at 3
and 6 months for the studied variables were as follows: IPSS:
25.18+6.75, 13.13£4.85, 11.27+3.29 (p<0.05); Q__: 8.31£3.12,
16.13+2.93, 17.22+3.23 (p<0.05); PVR: 87.9+19.25, 30.5%8.5,
25.86+7.72  (p<0.05); TPV: 134.45+57.56, 92.18+18.32,
86+15.4 (p<0.05); PSA: 3.89+1.26, 2.68+1.14, 2.11+£1.06
(p<0.05). All values are shown in Table 1. The average surgery
time was 80 minutes (range, 60-120 minutes). Embolization was
performed unilaterally in 2 patients due to diffuse atherosclerosis
and stenosis in the internal iliac artery. Following the procedure,
2 patients had transient hematuria that did not require bladder
irrigation, 1 patient had transient hematospermia, and 1 patient
had acute urinary retention secondary to dysuria.

Table 1. International Prostate Symptom Score, uroflowmetry
and prostate specific antigen values of before prostate arterial
embolization and 3¢ and 6" months after prostate arterial
embolization

Pre-PAE Post-PAE Post-PAE p value

3 months 6 months

IPSS 25.18+6.75 13.13+4.85 11.27+3.29 p<0.05
+SD
Q,.. 831£3.12 1613293 | 17.22¢3.23 p<0.05
mL/s +SD
PVR, mL 87.90+19.25 30.5+8.5 25.86+7.72 p<0.05
+SD
TPV, mL 134.45+57.56 92.18+18.32 86+15.4 p<0.05
+SD
PSA, ng/dL 3.89+1.26 2.68+1.14 2.11+1.06 p<0.05
+SD
IPSS: International Prostate Symptom Score, Q . : Maximum flow rate, PVR:
Postvoid residue, TPV: Total prostate volume, PSA: Prostate specific antigen, SD:
Standard deviation, PAE: Prostate artery embolization
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Figure 1. a) Internal iliac arteriogram of a 78-year-old male
patient shows the complex internal anatomy of left main iliac
artery. Filling the Foley catheter with contrast medium assists
in locating the prostate gland and identifying the feeding
prostate artery (black arrow). b, c) Superselective prostate artery
arteriograms show typical staining of the left and right prostate
gland. d) Typical staining in the right prostate artery disappears
after embolization, but the collateral arterial structure feeding
the left lobe of the prostate is visible during embolization (white
arrow). Nevertheless, the embolization was discontinued due
to the formation of a shunt to the dorsal penile artery (black
arrow)

Discussion

TUR and open prostatectomy have long been considered the
gold standard in surgical treatment of BPH. Open prostatectomy
is recommended for patients with prostate volume greater
than 80 cm3 However, open prostatectomy carries serious
risks for many patients with high comorbidity. Furthermore,
it is still unclear which patient groups should be included or
excluded for PAE. The utility of PAE as an alternative to open
prostatectomy is a currently active area of research. In a study
comparing TUR and PAE results, Gao et al. (5) emphasized that
there was a greater improvement in IPSS, the quality of life
(QOL) scores, Q__, and PVR values in the first 3 months with
TUR compared to PAE. They also emphasized that PSA and PV
values were lower in the TUR group at 24 months compared to
the PAE group, and more side effects and complications were
observed in the PAE group.

In a similar study, Carnevale et al. (9) reported comparable
reductions in IPSS in the PAE and TUR groups, whereas TUR had
a greater effect on Q  values, and PV decreased more in the
PAE group.

Russo et al. (10) compared open prostatectomy patients
with PAE patients and noted greater improvement in IPSS,
QOL scores, Q,_, PVR, and PSA values at 1 year in the open
prostatectomy group. However, they reported better results for
International Index of Erectile Function scores, postoperative
complications, and length of hospital stay in the PAE group.

While TUR can be performed effectively in many centers, potential
complications include hemorrhage requiring transfusion,

16

Figure 2. a, b) The largest prostate in our study was measured as
386 cm?® in an 80-year-old male. ¢, d) At 6 months post-prostate
artery embolization, prostate volume was decreased to 192 cm?

TUR syndrome, urethral stricture, urinary incontinence,
and retrograde ejaculation (11). Although PAE is still being
investigated as an alternative to open prostatectomy and TUR,
numerous studies have reported that the procedure relieves
lower urinary tract symptoms in BPH patients (3,4,5,6,7,8,9,10).
However, it remains unclear which patients should be selected
for PAE. Therefore, in the present study we included patients
with high comorbidity, those with lower urinary tract symptoms
despite undergoing TUR previously, and patients considered
high-risk for open prostatectomy. Both patient groups also had
prostate volume over 90 cm? Our results showed statistically
significant improvements in total PSA, Q_ , TPV, IPSS, and
TPV values in all patients (Figure 2). Although the superiority
of PAE over TUR or open prostatectomy has not been clearly
established in the literature, PAE yielded favorable outcomes for
IPSS and other parameters in patients with high comorbidity,
suggesting that PAE may be beneficial in this patient group.
PAE provided marked benefits at 3 months in all patients, but
there was less improvement in values measured between 3 and
6 months.

Study Limitations

The long-term results of this study remain uncertain. Further
research is required to investigate the effect of the prostate
gland on post-PAE collateralization and the long-term outcomes
of PAE. To our knowledge, there has been no study investigating
the long-term outcomes in a large patient group. Prospective
studies utilizing perfusion imaging methods are needed to
investigate prostate gland vascularity following PAE. Another
limitation of our study is that we had to use ultrasonography
(USG) instead of magnetic resonance imaging (MRI) for prostate
volume measurements. USG is a user-dependent modality and
is less sensitive than MRI for measuring prostate gland volume.
Another limitation of the study is that there are few centers in
Turkey that perform the PAE and awareness of the procedure
is generally low. In addition, clinics approach PAE with caution
due to the paucity of data regarding its long-term efficacy. Thus,
the study included a small number of patients.
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Conclusion

Although the indications for PAE are not yet clearly defined,
PAE may be an alternative treatment option for BPH patients
who have high comorbidity and for whom TUR and open
prostatectomy are risky.
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Amag: Bu calismanin  amaci  komorbitesi yliksek, benign prostat
hipertrofisi (BPH) olan hastalarda prostat arter embolizasyonun (PAE)
etkinligini degerlendirmektir.

Gereg ve Yontem: Mayis 2015-Haziran 2017 yillari arasinda 22 hastada
PAE yapildi ve sonuglar retrospektif olarak incelendi. Calismaya Charlson
komorbidite indeksi >2, Uluslararasi Prostat Semptom Skoru (IPSS) >12,
prostat spesifik antijen (PSA) <4 ng/mL veya PSA 4 ile 10 ng/mL arasinda
fakat negatif biyopsi sonucu olan ve total prostat volimu (TPV) >90 cm?
olan hastalar dahil edildi. Tim hastalarda PAE 6ncesi ve PAE sonrasi 3. ve
6. aylarda total PSA, maksimum akim hizi (Q__), TPV, IPSS, post voiding
rezidii (PVR) degerleri kaydedildi.

Bulgular: Hastalarin yas ortalamasi 73,86+6,25 yil idi. Ortalama islem siresi
80 (60-120 arasinda) dakika idi. PAE dncesi ve 6. ayda total IPSS sirasiyla
25,18+6,75 ve 11,27+£3,29 (p<0,05), Q_.; 831%£3,12 ve 17,22+3,23
(p<0,05), PVR: 87,9+19,25 ve 25,86+7,72 (p<0,05), TPV: 134,45+57,56
ve 86+154 (p<0,05) PSA: 3,89+1,26 ve 2,11+1,06 (p<0,05) olup PAE
Oncesi ve 6. aydaki degerler arasinda istatistiksel olarak anlamli fark tespit
edildi. iki hastada internal iliak arterdeki yaygin ateroskleroz ve darliklar
nedeniyle embolizasyon tek tarafli gerceklestirildi. islem sonrasi 2 hastada
mesane irrigasyonu gerektirmeyen gecici hematiri, 1 hastada gecici
hematospermi, 1 hastada ise diziiriye sekonder akut Uriner retansiyon
izlendi.

Sonug: PAE, komorbiditesi yiiksek BPH hastalarinda, alternatif bir tedavi
yontemi olabilir.

Anahtar Kelimeler: Yiksek komorbidite,
prostat arter embolizasyonu

max

benign prostat hipertrofisi,

Abstract

Objective: The purpose of this study was to evaluate efficacy outcomes
following prostate artery embolization (PAE) for the treatment of benign
prostatic hyperplasia (BPH) patients with high comorbidity.

Materials and Methods: This retrospective study included 22 patients
treated with PAE from May 2015 to June 2017. Patients with Charlson
comorbidity index =2, International Prostate Symptom Score (IPSS) >12,
prostate specific antigen (PSA) levels <4 ng/mL or between 4 and 10
ng/mL with negative prostate biopsy and total prostate volume (TPV)
>90 cm’ were included. Total PSA, maximum flow rate (Q__), TPV, IPSS,
post-voiding residual (PVR) values were recorded in all patients in the
urology clinic before PAE and at 3 and 6 months after PAE.

Results: The average patient age was 73.86+6.25 years and operative
time was 80 minutes (range, 60-120 min). Pre-PAE and 6-month post-
PAE values were: IPSS: 25.18+6.75 and 11.27+£3.29 (p<0.05), Q..
8.314£3.12 and 17.22+3.23 (p<0.05), PVR: 87.9+19.25 and 25.86+7.72
(p<0.05), TPV: 134.45+57.56 and 86+15.4 (p<0.05), and PSA: 3.89+1.26
and 2.11+1.06 (p<0.05). Embolization was performed unilaterally due
to atherosclerosis and strictures in the internal iliac artery branches in 2
patients. After the procedure, 2 patients experienced transient hematuria
which did not require bladder irrigation, 1 patient had acute urinary
retention due to dysuria, and 1 patient had transient hematospermia.
Conclusion: PAE may be an alternative treatment method in BPH patients
with high comorbidity.
Keywords: High comorbidity,
artery embolization

benign prostatic hyperplasia, prostate
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Girig

Prostat bezi diger organlarin aksine yasla beraber hacimsel
olarak buylyen bir organdir. Periliretral ve transizyonel zondaki
hicrelerin proliferasyonu, benign prostat hipertrofisi (BPH)
olarak tanimlanmakla beraber 60 yastan buylk erkeklerin
%50'sinden fazlasinda gorilmektedir (1).

Prostat bezindeki bu genisleme irritatif ve obstriktif semptomlar
gibi alt Uriner sistem semptomlarina neden olmakta ve bu
semptomlar kisinin hayat kalitesini belirgin derecede
disirmektedir. BPH tedavisindeki ana amac, idrar akimi ve Uriner
retansiyonu olabildigince azaltarak hayat kalitesini artirmaktir.
Bu ac¢idan medikal tedavi bir ¢ok hastada icin fayda gosterse
de medikal tedaviye cevap vermeyen hastalarda minimal
invazif ve cerrahi secenekler tercih edilmelidir. Ozellikle BPH
tedavisinde transiretral rezeksiyon (TUR) halen altin standart
olarak gorilmektedir.

TUR'da prostat hacmi o6nemli olup 30-80 c<m?® arasindaki
prostatlarda etkinligi oldugu ve daha buyik hacimli prostatlarda
ise acik prostatektominin altin standart oldugu dusunilmektedir.
Ancak acik prostatektomi hospitalizasyon suiresi uzun ve TUR'ye
gore komplikasyonlari daha ciddi bir islemdir ve o&zellikle
komorbitesi yiiksek olan hastalarda uygulanmasinda ciddi riskler
tasimaktadir (2).

BPH tedavisinde son yillarda prostat arter embolizasyonu
uygulamalan ile prostat bez voliminin dusdrilerek alt
Uriner sistem semptomlarinin giderilmesini amacglayan bir
¢ok calisma mevcuttur. Prostat arter embolizasyonun (PAE)
prostat volimindeki azalmaya sebep olarak alt Griner sistem
semptomlarinda belirgin azalma ve hayat kalitesinde artis
oldugu vurgulanmaktadir (3,4,5,6,7,8).

Bu calismanin amaci ise komorbiditesi ve prostat volimu yiksek
olan hastalarda ve daha 6nce TUR operasyonu gecirmis fakat
alt Uriner sistem semptomlari devam eden hastalarda, PAE'nin
etkinligini degerlendirmektir.

Gereg ve Yontem

Mayis 2015- Haziran 2017 tarihleri arasinda alt Griner semptomu
olan ve 6-24 ay arasinda (ortalama 7,5 ay) alfa bloker tedavisi
alan 22 BPH tanili hastaya endovaskiiler stperselektif PAE
yapildi. Tim hastalardan bilgilendirilmis onam formu alindi.
Calismaya Charlson komorbidite indeksi >2, Uluslararasi Prostat
Semptom Skoru (IPSS) >12, prostat spesifik antijen (PSA) <4
ng/mL, veya PSA 4 ile 10 arasinda fakat negatif biyopsi sonucu
olan ve total prostat volim (TPV) >90 cm?® olan hastalar dahil
edildi. Tekrarlayan troflovmetrelerde iseme miktari 150 mLnin
altinda olan ve postvoiding rezidii miktari 300 mL {izerinde olan
hastalar norojenik mesane, sfinkter dekompansasyonu slphesi
nedeniyle calisma disi birakildi ayrica kreatin seviyesi yiiksek ve
koaglilasyon hastaligi olan hastalar calismaya dahil edilmedi.
Tum hastalar Groloji kliniginde total PSA, maksimum akim hiz
(Q,.) TPV, IPSS, post voiding rezidiu (PVR) degerleri kaydedildi.
TPV, mesane dolu iken transabdominal yolla kraniokaudal,
anterioposterior ve transvers olarak 0,52xaxbxc formulu ile
hesaplanmistir.

PAE islemi 5-20 yil tecriibeli girisimsel radyologlar tarafindan
yapildi. Tum islemler lokal anestezi altinda gerceklestirilmis
olup islemden hemen 6nce tim hastalara 400 mg intravenoz
siprofloksasin verildi. isleme baslamadan tiim hastalara foley

sonda takilmis olup foley sonda balonu %50 oraninda iyotlu
kontrast madde ve serum fizyoljik ile dolduruldu ve foley sonda
mesane tabanina lokalize edildi. Bu islemin amaci anjiyografik
karmasik olan internal iliak arter anatomisinde prostat arterin
daha kolay belirlenmesidir. Tim hastalara sag femoral arterden
girildi. 5F cobra-vertebral kateter ve 0,035 guidewire esliginde
sol ana internal iliak kateterizasyonu yapildi. Daha sonra
ipsilateral oblik pozisyonlarda yapilan anjiyogramlarda internal
iliak arterin 6n dal selektif kateterize edildi. internal iliak arter
anatomisi anjiyografide anlasilmasi olduk¢a karmasik olup
prostat arterin tespit edilmesinde guglikler yasanabilir. Bizim
tecriibemize gore prostatik dal daha ¢ok inferior vesikal arterden
koken almaktaydi ancak bu calismada sipheli durumlarda
internal iliak 6n kok dallar mikrokater (Progreat 2.8, Terumo,
Japan) ve mikrowire manupdulasyonlari ile stperselektif olarak
kateterize edilmis olup yapilan anjiyogramlarda mesane
tabanina yerlestiren ve kontrast madde ile dolu sonda balonu
sayesinde prostat bez lokalizasyonun tipik parankimal boyanmasi
gorilerek embolizasyona baslandi. Prostat arter 300-500 mikron
mikrokdureler ile (Biosphere Medical, Roissy, France) ile distal
embolizasyon yapildi. Anjiyografik olarak prostat bez parankimal
boyanma kaybolana kadar embolizasyona devam edildi. Sol
prostat arter embolizasyonu icin sol ana internal iliak arter
kateterizasyonu Simmons 1 veya 2 kateterler (Merit Medical
System, Inc,, USA) kullanildi ve benzer teknikler sag prostat
arter embolizasyonu icinde uygulandi (Sekil 1). PAE islemi icin
stire yaklasik 60-120 dakika arasindaydi. islem sonrasi hastalar
Uroloji servisinde kasik kanama kontroli yapildi. Bundan 4 saat
sonra hastalarin foley sondasi cikarildi. PAE islemi agrili bir islem
olmamakla beraber bazi hastalarda gereksinim olursa nonsteroid
anti-enflamatuvar ila¢ kullanildi. islem sonrasi hastalara 7 giin
boyunca glinde iki kez oral 500 mg siprofloksasin verildi ayrica
dizuri sikayeti olan ve isemede zorluk ceken hastalara 1 hafta
boyunca alfa blokerler verildi. Tim hastalar 1-3 gln arasinda
taburcu edildi.

istatistiksel Analiz

istatistiksel degerlendirme SPSS 15 (Statistical Package for
Social Scienses) programi ile degerlendirildi. Calisma verileri
degerlendirilirken tanimlayici istatistiksel metotlarin (ortalama,
standart sapma) yaninda nicel verilerin degerlendiriimesinde
Student t-testi kullanildi. Sonuglar %95'lik given araliginda,
anlamlilik p<0,05 diizeyinde degerlendirildi.

Bulgular

Yirmi iki hastaya PAE embolizasyonu yapildi. Bu hastalari 4'U
daha once TUR gecirmis hastalardi. Hastalarin yas ortalamasi
73,86%6,25 yil idi. Charlson komorbidite indeksi ortalamasi 3
(2-4) idi. PAE Oncesi ve 3. ve 6 ayda IPSS sirasiyla 25,18+6,75;
13,13£4,85 ve 11,27#329 (p<0,05), Q_; 831£3,12;
16,13+2,93 ve 17,22+3,23 (p<0,05), PVR: 87,9+19,25, 30,548,5
ve 25,86+7,72 (p<0,05), TPV: 134,45+57,56, 92,18+18,32 ve
86+15,4 (p<0,05) PSA: 3,89+1,26, 2,68+1,14 ve 2,11+1,06
(p<0,05) ve PAE sonrasi 3. ve 6. aydaki degerler Tablo 1'de
gosterilmistir. Ortalama islem siresi 80 (60-120 arasinda) dakika
idi. iki hastada internal iliak arterdeki yaygin ateroskleroz ve
darlik nedeniyle embolizasyon tek tarafli gerceklestirildi. islem
sonrasi 2 hastada mesane irrigsayonu gerektirmeyen gecici
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Sekil 1. a) Yetmis sekiz yasinda erkek hastada sol ana internal
iliak arteriogramlarda internal iliak arterin karmasik anatomisi
izlenmektedir. Foley sondanin kontrastla doldurulmasi prostat bez
lokalizasyonu hakkinda fikir saglyor ve bu sayede bu lokalizasyona
uzanan prostat arterin (siyah ok) belirlenmesine yardimci oluyor.
b, c) SUperselektif prostat arter arteriogramlarda sol ve sag
prostat bezin tipik boyanmasi izlenmektedir. d) Sag prostat
arterin embolizasyon sonrasi tipik boyanmasinin kayboldugu
izleniyor fakat embolizasyon islemini esnasinda sol prostat loba
giden kollateral arteriyel yapi izlenmektedir (beyaz ok). Bununla
beraber embolizasyon esnasinda dorsal penil artere sant (siyah ok)
olusmasi tizerine embolizasyon islemi durduruldu

Tablo 1. Prostat arter embolizasyon Oncesi ve sonrasi 3. ay ve 6.
ay Uluslararasi Prostat Semptom Skoru, Groflovmetri ve prostat
spesifik antijen degerleri

PAE oncesi PAE sonrasi PAE sonrasi P

3.ay 6.ay

IPSS +SD 25,18+6,75 13,13+4,85 11,27£3,29 p<0,05
Q.. 8,31+3,12 16,13+2,93 17,22+3,23 p<0,05
mL/s +SD
PVR, mL 87,90+19,25 30,5+8,5 25,86+7,72 p<0,05
+SD
TPV mL 134,45+57,56 92,18+18,32 86+ 15,4 p<0,05
+SD
PSA 3,89+1,26 2,68+1,14 2,11+1,06 p<0,05
+SD
IPSS: Uluslararasi  Prostat Semptom Skoru, Q . : Maksimum akim hizi, PVR:
Post voiding rezidl, TPV: Total prostat voliim, PSA: Prostat spesifik antijen, SD:
Standart deviasyon

hematiri, 1 hastada gecici hematospermi, 1 hastada ise diziriye
sekonder akut Uriner retansiyon izlendi.

Tartisma

BPH tedavisinde halen altin standart yontem TUR ve acik
prostatektomidir. Prostat hacmi ise 80 cm?® {izerindeki hastalarda
ise acik prostatektomi onerilmektedir. Ancak komorbitesi ylksek

Sekil 2. a, b) Seksen yasinda erkek hasta calismamizda en buylk
hacimli prostat bezine sahip olup hacmi 386 c¢m? olcildu. ¢, d)
Prostat arter embolizasyonu sonrasi 6. ayda prostat hacmi 192
cm?® olarak olguldu

bircok hasta icin agik prostatektomi ciddi riskler tasimaktadir.
Bununla beraber PAE'nin halen hangi hasta grubunu icerecegi
ve hari¢ tutulacadi halen belirsizligini korumaktadir. Literattirde
PAE'nin, TUR ve aclk prostatektomiye alternatif bir tedavi
olabilecegi halen arastirma konusu olup Gao ve ark. (5)
yaptigi calismada TUR ile PAE sonugclart karsilastirilmis TUR'nin
IPSS, QOL skorlarinda ve Q__ ve PVR degerlerinde ilk 3 ayhk
doénemde PAE'den daha fazla diizelme saglandigi vurgulanmis
ve 24 aylik takiplerde PSA ve PV degerlerinin TUR'de daha fazla
dusttgund, ustelik PAE isleminin daha fazla yan etkilerinin ve
komplikasyonlarinin gelistigini vurgulamiglardir.

Carnevale ve ark. (9) yaptigi benzer bir calismada ise TUR ve
PAE'nin her ikisinde IPSS skor dislisiinde PAE ve TUR arasinda
belirgin bir farkin olmadigini, Q__degerlerinde ise TUR'nin daha
etkili ancak PV'nin PAE'de daha fazla azaldigini saptamislardir.

Acik prostatektomili hastalar ile PAE yapilan hastalarn karsilastirilan
baska bir calismada, Russo ve ark. (10) agik prostatektominin 1
yilda IPSS, QOL skorlarinda, Q... ve PVR, PSA degerlerinde
PAE'ye gore daha fazla diizelme saglandigini, Uluslararasi Erektil
islev Skoru'nda ve postoperatif komplikasyonlarda ve hastanede
kalis suirelerinde PAE'nin daha Gstiin oldugunu belirtmislerdir.

TUR bir ¢cok merkezde etkin sekilde uygulanabilmektedir ve
transfizyon gerektiren hemoraji, TUR sendromu, Uretral darlik
Uriner inkontinas ve retrograde ejekulasyon gibi komplikasyonlar
bulunmaktadir (11). PAE'nin TUR ya da agik prostatektomiye
alternatif bir yontem oldugu henlz arastirma konusu
olsada alt Uriner sistem semptomlari olan BPH hastalarinda
yapilan calismalarda semptomlarin azaldigi bir¢ok calismada
saptanmistir (3,4,5,6,7,8,9,10). PAE icin secilecek hasta grubu
halen belirsizligini korumaktadir. Bu ylizden bu calismaya,
komorbitesi ylksek daha 6nce TUR olmus alt Uriner sistem
semptomlari devam eden ve acik prostatektomi icin yuksek
riskli hastalar alinabilmistir. Her iki hasta grubunda da prostat
hacmi 90 cm’ lzerindedir. Tim hastalarda total PSA, Q__, TPV,
IPSS ve TPV (Sekil 2) degerlerinde istatistiksel olarak diizelme
izlenmigtir. Literatlr bilgilerimize gére PAE'nin TUR ya da acik
prostatektomiye Ustlinligl henliz net olmamakla beraber
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calismamizda komorbitesi yiiksek olan hasta grubunda PAE'nin
ozellikle IPSS ve diger parametreler tizerine olumlu etkisi, PAE'nin
bu hasta grubunda faydali etkileri olacagini distiindiirmektedir.
Tim hastalarda PAE'nin olumlu etkileri 3 ayda belirgin izlenmis
olup 3-6. ay arasinda gozlemlenen degerlerdeki diizelme daha
az olarak saptanmistir.

Calismanin Kisithliklari

Bu calismanin uzun donem sonuglari belirsizligini korumaktadir.
Prostat bezinin PAE sonrasi kollateralizayonu ve uzun dénem
sonuglarl Uzerine etkisi arastirilmasi gereken bir konudur. Bizim
bilgilerimize gore literatiirde henliz uzun dénem sonuclarini
inceleyen genis hasta gruplu calismalar bulunmamaktadir.
Bu konuda PAE sonrasi prostat bezini vaskileritesi hakkinda
perflizyon gorlinteleme yontemleri ile yapilacak uzun dénem
prospektif calismalara ihtiyac vardir. Ayrica bu calismanin baska
bir kisithgr ise prostat voliminln ol¢iminde tim hastalarda
manyetik rezonans goriintileme (MRG) kullanilamamis olup
ultrasonografi (USG) kullanilmistir. USG ise operator bagimli
bir modalite olup prostat bezin volimi hakkinda degerler
elde edilmesinde MRG'ye goére daha az hassas bir yontemdir.
Calismanin baska bir kisithgi ise heniiz tilkemizde PAE uygulanan
merkezlerin ve yoéntemin bilinirliginin az olmasi ve ayni zamanda
uroloji kliniklerinde heniiz yeni bir yontem olan PAE isleminin
uzun doénem etkinligi hakkinda yeterli data olmamasi sebebiyle
bu yonteme uroloji klinikleri temkinle yaklasmaktadir. Bu ylzden
calisma az sayida hasta ile gerceklestirilmistir.

Sonug

PAE endikasyonlari hala belirsizligini korumakla beraber
komorbitesi ylksek, TUR ve acik prostatektomi yapilmasi riskli
olan BPH'li hastalarda alternatif bir tedavi yontemi olabilir.

Etik
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Hasta Onayi: Tim hastadan bilgilendirilmis onam formu
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Abstract |

Since intravesical Bacillus Calmette-Guerin (BCG) began to be used for bladder cancer, our understanding of the importance of immune mechanisms
in bladder cancer has steadily grown. With developments in immunotherapy in recent years, the use of new immunotherapeutic agents for bladder
cancer, especially chemotherapy-resistant invasive and metastatic cancers, has opened the way for research in this area. Of these new therapeutic
agents, this article reviews studies published on PubMed or listed on the ClinicalTrials.gov website as of December 2017 regarding the effects and
mechanisms of action of checkpoint inhibitors [cytotoxic t-lymphocyte associated protein-4, programmed cell death 1 receptor (PD-1) and PD-1
ligand inhibitors] on bladder cancer. Because checkpoint inhibitors were first used for chemotherapy-resistant bladder cancer after identification of
positive expression in tumor cells and especially in tumor-infiltrating mononuclear cells, significant objective response rates and survival advantages
have been reported. Research continues regarding the use of these agents as first- and second-line treatment for metastatic disease in combination
with chemotherapy; their efficacy in neoadjuvant, adjuvant, and bladder-preserving approaches to muscle-invasive bladder cancer (MIBC) disease,
and their use in non-muscle-invasize bladder cancer (NMIBC), especially BCG-refractory disease. Depending on the results of these ongoing studies,
immunotherapy may direct the treatment of bladder cancer in the future.

Keywords: Bladder cancer, immunotherapy, PD-1, PD-L1, CTLA-4

There are several reasons that immunotherapy is a favorable
treatment modality for bladder cancer. Firstly, bladder cancer
has one of the highest mutation rates among all cancers.
Therefore, it has high antigenic potential (4). Secondly, because
the tumor is surrounded by a large surface in the intravesical
area, it is easily accessible and suitable for local treatment.
Thirdly, follow-up is easy because response to treatment can
be observed visually. Despite these advantages, however,
treatment success in bladder cancer is not at the desired level.
For this reason, it is also an important target in research on new
immunotherapeutic agents (5).

The aim of this review is to discuss bladder cancer immunology
and the role of new immunotherapeutic agents (inhibitors) in

Introduction

Bladder cancer ranks fifth among the most common types of
cancer (1). Seventy-five percent of cases are identified as non-
muscle-invasive bladder cancers (NMIBC) [(pathologic stage Ta,
T1 and carcinoma in situ (CIS)] following transurethral resection.
European Organization for Research and Treatment of Cancer
risk groups have been defined to predict the recurrence and
progression of NMIBC, and follow-up and treatment protocols
are recommended based on this classification (2). Intravesical
Bacillus Calmette-Guerin (BCG) therapy is the only agent that
reduces recurrence and progression to muscle-invasive bladder
cancer (MIBC), and is especially recommended for high-risk
patients (2,3). The search for alternative treatments is ongoing

due to the risk of toxicity or unresponsiveness to BCG therapy.
Immunotherapy is the most important and newest of these
research areas, yet is also the oldest (because it forms the basis
of the BCG mechanism of action).

the treatment of bladder cancer in light of the current literature.
The contents are presented within the following subheadings:
Immunotherapy in bladder cancer, BCG and bladder cancer,
and checkpoint inhibition and inhibitors. Substantial attention
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is given to the most studied group of compounds, checkpoint
inhibitors, in the treatment of locally invasive and metastatic
bladder cancers. This is followed by sections concerning the
role of checkpoint inhibitors in the neoadjuvant and bladder-
preserving approach to MIBC and their role in the treatment of
NMIBC. Finally, we present checkpoint expressions in urothelial
tumors.

The Basis of Immunotherapy in Bladder Cancer

While the relationship between the immune system and the
foundations of neoplasia has been known since 1891, BCG
was shown to be an effective agent in the treatment of bladder
cancer by Morales et al. (6) in 1976. BCG has been used in the
treatment of bladder cancer since that time and is still, over 40
years later, recommended for the treatment of high-risk NMIBC.

Bacillus Calmette-Guerin and Bladder Cancer

Calmette et al. (7) developed BCG from Mycobacterium bovis
as an antituberculosis vaccine. However, after the link between
malignancy and the immune system was established, BCG
began to be used in the treatment of cancer. After showing
efficacy against implanted tumors in mice, BCG was used in
leukemia, melanoma, and head and neck cancers; it was first
applied in the bladder as endoscopic intralesional injection
for melanoma metastasis (8,9). Later, Morales et al. (6)
demonstrated the efficacy of intravesical BCG in patients with
NMIBC. In their study, which was the first to describe the use of
BCG in bladder cancer, patients who had frequent recurrence
and could not undergo total resection were treated with 120
mg intravesical BCG and intradermal BCG injections for 6
weeks (6). Since the first studies (6,10), BCG has becommen
a standard therapeutic agent in use from the 1990s to the
present, especially for patients with high-risk NMIBC.

The mechanism of action of BCG is based on immune system
activation and the immune response. The immune response
begins with the macropinocytosis of BCG into the urothelial
cells, followed by the upregulation of major histocompatibility
complex class 2 molecules and cytokine release. This results in
migration of Th1 lymphocytes to the area around the tumor
and the formation of a cytotoxic immune response mediated
by CD8+ lymphocytes, natural killer (NK) cells, and granulocytes
(11).

Checkpoint Inhibition and Inhibitors

Immune checkpoint inhibition is at the forefront of current
cancer research. It was approved by the United States Food
and Drug Administration (FDA) following positive results from
phase 3 trials on checkpoint inhibition in melanoma, non-small
cell lung cancer, and renal cell carcinoma. However, the focus
of research is inverse to severity in urinary system malignancies,
especially urothelial carcinoma. Most of the research and
FDA approvals related to checkpoint inhibition pertain to the
locally invasive and metastatic patient groups. Therefore, we
divided studies investigating checkpoint inhibitors in urothelial
carcinoma into those focusing on locally invasive and metastatic
bladder cancer in Table 1, MIBC in Table 2, and NMIBC in Table
3.

The mechanism of checkpoint inhibition targets T cell regulation,
increasing T cell and antitumor activity by suppressing inhibitor
signals. This shows that, in addition to the previously known T
cell receptor (TCR) activation, there are many co-stimulatory
and inhibitory molecules on the surface of T cells and that these
influence T cell behavior (12,13). The most important of these
are cytotoxic T-lymphocyte associated protein-4 (CTLA-4) and
programmed cell death 1 receptor (PD-1) and its ligands (PD-
L1 and PD-L2) (Figure 1), which will be discussed in detail in
the next section.

Cytotoxic T-Lymphocyte Associated Protein-4

and Ipilimumab (CTLA-4 Inhibitor)

CTLA-4 expressed on the surface of T cells is known to be
among the molecules involved in T cell activation. CTLA-4
competes with CD28, an immunostimulant receptor, for B7
ligands (B7-1 and B7-2) found on the surface of antigen-
presenting cells (APCs). However, the B7/CTLA-4 complex
inhibits T cell activation in the lymphoid tissue instead of
enhancing it as the CD28 complex does. This shows that CTLA-
4 inhibition can promote an immune response. Therefore,
when the B7/CTLA-4 interaction is blocked by ipilimumab, a
monoclonal anti-CTLA-4 antibody, the T cell balance is shifted
towards activation, increasing the antitumor effects. Ipilimumab
first received FDA approval for metastatic melanoma (14). In
one large trial, 799 patients with metastatic castration-resistant
prostate cancer that progressed after docetaxel chemotherapy
for urologic malignancies were given a placebo or ipilimumab
following external radiotherapy applied to the bone (15). While
no difference in overall survival was observed between the
groups, ipilimumab yielded more favorable outcomes in terms
of prostate-specific antigen reduction and progression-free

3 PD-1 inhibitors: Pembrolizumab
and Mivolumab

PD-1 inhibitors

T Cell Tumor Cell

Figure 1. The receptor-ligand relationship in checkpoint
inhibition, and the cells and checkpoints affected by inhibitors:
cytotoxic T-lymphocyte associated protein-4, programmed cell
death 1 receptor, and programmed cell death 1 ligand

CTLA-4: Cytotoxic T-lymphocyte associated protein-4, PD-L1:
Programmed cell death 1 ligand, PD-1: Programmed cell death 1
receptor, APC: Antigen-presenting cell, TCR: T cell receptor
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survival (4 months vs 3.1 months). In another study, 12 patients
whose clinical stage was T1-T2NOMO were given 2 doses of
ipilimumab prior to cystectomy and side effects resulted in
delayed cystectomy in 2 patients (16). Phase 2 trials evaluating
the combination of ipilimumab with gemcitabine and cisplatin
in patients with advanced disease are ongoing. Side effects of
ipilimumab include vitiligo, rashes, pruritus, anorexia, fatigue,
diarrhea, and in a small number of patients, immune-related
effects requiring steroid treatment (14). Trials of ipilimumab
conducted in the locally invasive and metastatic patient group
are presented in Table 1.

Programmed Cell Death 1
Ligands (PD-L1 and PD-L2)

PD-1 receptor (CD279) and its two ligands PD-1 ligand 1 (PD-
L1, B7-H1, and CD274) and PD-1 ligand 2 (PD-L2, B7-DC, and
CD273) are cell surface glycoproteins from the B7 family of
coinhibitory molecules. PD-L1 is found on the surfaces of APCs,
T cells, NK cells, stem cells, and various non-hematopoietic cells
in humans (17). PD-L2 has been shown in a few studies to be
expressed in a small number of cells. PD-L1 and PD-L2 bind to
the PD-1 receptor expressed by T cells, and these ligands are
also found in APCs such as macrophages, dendritic cells, and
B cells. This receptor and its ligands are important molecules
involved in T cell immunomodulation. The PD-1 receptor
inhibits TCR-mediated T cell function, as does CTLA-4. However,
unlike CTLA-4, they are believed to exert this effect in the tumor
microenvironment (18). Upregulation of PD-L1 in tumor cells
is considered a mechanism of PD-1 pathway activation and
immune escape (19). Indeed, immunohistochemical studies
have shown that increased PD-L1 expression is associated with
advanced stage bladder cancer and high-grade tumors (20).
Therefore, the following sections include a detailed discussion
of studies investigating the effect of inhibitory drugs that target
PD-1 and PD-L1 in bladder cancer.

Atezolizumab (PD-L1 Inhibitor)

Atezolizumab, a monoclonal immunoglobulin G1 antibody
that binds PD-L1, came into use following FDA approval in the
treatment of advanced stage bladder cancer that progresses
despite platinum-based chemotherapy (12,21). This approval
was obtained by examining data obtained from phase 1 and 2
trials and based on the presence of PD-L1 in tissue samples taken
from advanced stage patients prior to treatment. In a phase 1
trial, response was observed in 25% of the patients, with 2
patients showing complete response. However, this response
was found to rely not on the immunohistochemical scores
of tumor cells, but rather on the scores of tumor infiltrating
mononuclear cells (TIMCs). In a phase 1 trial involving 68
patients with metastatic urothelial carcinoma who had received
prior treatment (93% had previously undergone cisplatin-based
chemotherapy; systemic therapy failed in 72%), the objective
response rate at 6-week follow-up was 50% among those
with a high PD-L1 expression in the TIMCs, compared to only
8.3% among those who were PD-L1 negative. Overall, 57%
of patients experienced a side effect such as anorexia, fatigue,
nausea, weakness, and shivering (12,13). This was followed by

Receptor and Its
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the results of the phase 2 IMvigor210 (NCT02108652) study
(21). In that trial, 310 inoperable and metastatic patients with
an Eastern Cooperative Oncology Group performance score
of 0 or 1 were evaluated. PD-L1 expression in TIMCs was
determined using SP142 assay. Tumors were grouped according
to expression rate: <1%; >1% to <5%; and >5%. The overall
response rate was 15% among the 310 patients, and response
was found to be associated with expression rates (higher
response rate with higher TIMC PD-L1 expression: 26% response
rate at with >5% expression, 18% with >1% to <5% expression,
and 15% overall response rate). Median survival time was
11.7 months, and median progression-free survival time was
found to be 2.1 months regardless of PD-L1 expression status.
In the 2™ cohort of this study (NCT02108652), atezolizumab
treatment resulted in an objective response rate of 16% in all
patients and a 28% objective response rate in patients with
>5% PD-L1 expression in TIMCs, after a median follow-up of
1.5 years (21,22). The 12-month overall survival rate of patients
with =5% PD-L1 expression in TIMCs was 50%, compared to
37% in the entire patient population (21,22).

In terms of the adverse effect profile of atezolizumab in the
IMvigor 211 trial (NCT02302807), 69% of patients overall
experienced a side effect. The most common adverse effects
were fatigue (31%), nausea (14%), anorexia, pruritus, fever,
diarrhea, rashes, and arthralgia. Pneumonia and dyspnea were
serious side effects (21,22). Based on these results, atezolizumab
was approved by the FDA in May 2016 for the treatment
of patients with locally advanced or metastatic urothelial
carcinoma with disease progression during or after platinum-
based chemotherapy. A study expected to be completed in
the spring of 2018 (NCT02807636) is investigating the effect
of atezolizumab + gemcitabine/carboplatin or chemotherapy
with cisplatin alone on patients with locally advanced or
metastatic urothelial carcinoma. Studies investigating the effects
of atezolizumab in MIBC and NMIBC are presented in Tables 2
and 3.

Pembrolizumab (PD-1 Inhibitor)

In February 2017, the FDA approved the evaluation of
pembrolizumab as a first-line treatment in patients with
urothelial carcinoma who are not eligible for cisplatin-based
chemotherapy and as a second-line treatment in patients with
urothelial carcinoma that progresses during or after platinum-
based chemotherapy. In the phase 1b trial investigating anti-
PD-1 pembrolizumab, 33 patients with recurrent or metastatic
urothelial cancer were examined and 41% PD-L1 expression
was noted in the tumor cells (23). In the median follow-up
period of 11 months, overall response and complete response
rates of 24% and 10% were obtained. In the KEYNOTE-012
(NCT01848834) phase 1b trial, the objective response rate
was 25% and 12-month progression-free survival was 19%
in the total population, while the objective response rate was
38% for tumors with positive PD-L1 expression (>1% in tumor
nests) (24). In KEYNOTE-012, side effects were observed in
61% of patients, and were most commonly reported as fatigue
(18%), peripheral edema (12%), and nausea (9%) (25). In
KEYNOTE-052 (NCT02335424), a phase 2 study in which
pembrolizumab was given as first-line therapy to patients with
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advanced stage inoperable and metastatic urothelial carcinoma,
the objective response rate was 24% in the first 100 patient
analysis and 36.7% in patients whose PD-L1 expression rates in
tumor and immune cells were >10% (26). In the KEYNOTE-045
(NCT02256436) phase 3 trial, the overall survival in the
chemotherapy and pembrolizumab randomization in patients
with previously treated metastatic urothelial cancer was 10.3
months in the pembrolizumab arm and 7.4 months in the
chemotherapy arm (27). Combinations of pembrolizumab with
docetaxel or gemcitabine (NCT02437370) and gemcitabine
or cisplatin (NCT02690558) are currently being investigated
in ongoing studies. Combinations of pembrolizumab with
chemotherapy and radiotherapy are also being investigated in
studies currently in progress (NCT02662062 and NCT02621151).
Studies investigating the effects of pembrolizumab in MIBC and
NMIBC are presented in Tables 2 and 3.

Nivolumab (PD-1 Inhibitor)

Nivolumab is a monoclonal antibody against PD-1. Following
its use in other types of cancer, nivolumab was approved by the
FDA for use in the treatment of renal cell carcinoma in November
2015 and for use in patients with locally advanced or metastatic
urothelial carcinoma progressing for one year after platinum-
based chemotherapy in February 2017. In a trial including
patients with metastatic urothelial cancer (NCT01928394), the
objective response rates for patients with >1% and <1% PD-L1
expression in tumor cells were 24% for 26%, respectively,
and overall survival for the entire population was 9.7 months
(28). Approximately 21.8% of patients experienced grade 3-4
side effects, the most common of which were lipase elevation
(5.1%), amylase elevation (3.8%), and fatigue (28). In the
CheckMate 275 study (NCT02387996), an objective response
rate of 19.6% was achieved with nivolumab in patients with
metastatic urothelial cancer. The objective response rate was
16.1% for those with a low or negative PD-L1 expression in the
tumor (<1%), while this rate was 28.4% for those with =5%
PD-L1 expression (29). CheckMate 274 (NCT02632409) is an
ongoing phase 3 trial in which nivolumab is evaluated versus a
placebo after surgery in patients with bladder or upper urinary
tract cancer.

Durvalumab (PD-L1 Inhibitor)

Durvalumab, a monoclonal antibody against PD-L1, was evaluated
by the FDA in February 2016 for patients with inoperable or
metastatic urothelial bladder cancer that progressed during or
after standard platinum-based chemotherapy.

In a phase 1/2 durvalumab trial involving patients with inoperable
or metastatic urothelial bladder cancer (NCT01693562), the
objective response rate was 31%, while this rate was 0% in the
low/negative PD-L1 subgroup (<25%) and 46% in the high
PD-L1 subgroup (=25%) (30). The most common side effects
observed in the study were fatigue (13%), diarrhea (10%), and
decreased appetite (8%).

Avelumab (PD-L1 Inhibitor)

This anti-PD-L1 monoclonal antibody is in the early stages of
research for more than 15 types of cancer, including bladder
cancer. Avelumab has a different mechanism than other PD-L1
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Table 3. Studies of checkpoint inhibitors in patients with non-muscle-invasive bladder cancer
Study ID Drugs Cohort Design Phase N Primary outcome meausre Schedule
NCT02451423 Atezolizumab Bladder, Single arm 2 42 Complete response rate April 2016-
NMIBC, December 2019
refractory to BCG, 1 arm
NCT02625961 Pembrolizumab Bladder, Single arm 2 260 Complete response rate, February 2016-
(KEYNOTE-057) high-risk NMIBC, Disease-free survival December 2021
refractory to BCG, 1 arm
NCT02324582 Pembrolizumab Bladder, Single arm 1 15 Safety June 2015-
(MARCQ) and BCG high-risk NMIBC, November 2020
refractory to BCG, 1 arm
BCG: Bacillus Calmette-Guérin, NMIBC: Non-muscle-invasive bladder cancer
Table 4. Programmed cell death 1 ligand expression in urothelial tumor tissue
Author N Tissue Tissue preservation method PD-1/PD-L1 antibody PD-L1 PD-L1
positivity expression rate
limit (%) in tumor cells (%)
Faraj etal. (37) 56 Cystectomy, bladder Formalin-fixed paraffin block 5H1 PD-L1 mouse >5 20
monoclonal
Bellmunt et al. (38) 160 | Cystectomy and TUR-BT, Formalin-fixed paraffin block 405.9a11 PD-L1 >5 20
bladder mouse monoclonal
Boorjian et al. (35) 314 | Cystectomy, bladder Formalin-fixed paraffin block 5H1 PD-L1 mouse >5 12
monoclonal
Nakanishi et al. (39) 65 Bladder, ureter, renal pelvis Frozen section pathology M1H1 PD-L1 mouse >12.2
monoclonal
Inman et al. (20) 280 Bladder Formalin-fixed paraffin block 5H1 PD-L1 mouse >1 28
monoclonal
Wang et al. (40) 50 Bladder Formalin-fixed paraffin block Pdcd-1L1 (H-130) >10 72
rabbit polyclonal

TUR-BT: Transurethral resection of bladder tumour, PD-L1: Programmed cell death 1 ligand, PD-1: Programmed cell death 1 receptor

inhibitors. It exhibits antibody-dependent cellular cytotoxic
activity in addition to PD-L1 inhibition. This causes the direct
destruction of tumor cells, but this activity can also cause lysis of
other cells expressing PD-L1 and lead to specific toxicities (31).

In the JAVELIN solid tumor phase 1b study (NCT01772004), the
objective response rate was 16.5% among patients whose cancer
progressed after platinum-based chemotherapy or who were
ineligible for platinum (32). Infusion-related reactions (22.5%)
and fatigue (14.7%) were the most common side effects (32).
The phase 3 JAVELIN bladder 100 study (NCT02603432) is
currently ongoing.

PD-1/PD-L1 and CTLA-4 Inhibitor Combination

PD-1 is mainly involved in the effector phase of T-cell activation,
and the PD-1/PD-L1 interaction primarily occurs during
presentation of antigens to memory T cells in peripheral tissues
(33). CTLA-4 is expressed by regulatory T cells and memory
CD4 cells and functions during the early activation of T cells
found in lymphatic tissues (33). Therefore, the combination
of treatments aimed at the inhibition of these two targets is
logical.

The combination of nivolumab and ipilimumab is being
investigated as part of the CheckMate 032 trial. Cohort A (n=26)
received a combination of nivolumab (1 mg/kg) and ipilimumab
(3 mg/kg), cohort B (n=104) received a combination of
nivolumab (3 mg/kg) and ipilimumab (1 mg/kg) (34). A higher
response rate was observed in the cohort with the higher dose

ipilimumab (39%) compared to the cohort with the lower dose
(26%) (34). However, overall survival time was similar in both
groups (7.3 months versus 10.2 months) (34). Another ongoing
study (NCT02553642) investigates PD-L1 expression and rates
of response to nivolumab/ipilimumab combination therapy
in patients with locally advanced/inoperable or metastatic
urothelial carcinoma. Other studies evaluating combinations
of nivolumab and ipilimumab (NCT01928394, NCT02496208)
are summarized in Table 1.

The combination of durvalumab and tremelimumab, a CTLA-4
inhibitor, versus standard chemotherapy in patients with stage
4 urothelial bladder cancer is currently being assessed in the
DANUBE trial (NCT02516241), expected to be completed in
2019.

In addition to these agents, T cell surface receptors such as
B7-H3 and OX40, which regulate cell activation and efficacy,
have also been discovered as potential therapeutic targets.
Boorjian et al. (35) have suggested that high expression of the
glycoprotein B7-H3 in urothelial tumors may be associated with
upregulation of PD-1.

The Role of Checkpoint Inhibitors in the
Treatment of Muscle-Invasive Bladder Cancer
Neoadjuvant MVAC (methotrexate, vincristine, adriamycin,

cisplatin) or gemcitabine and cisplatin combinations are
recommended regimens for MIBC. However, a large proportion
of patients relapse after radical cystectomy (36). Furthermore,
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standard chemotherapy agents are not available for the patient
group that is ineligible for platinum-based chemotherapy.
Relevant studies involving checkpoint inhibitors and their
combinations with chemotherapy and radiotherapy are in the
research phase. Some of these studies are presented in Table 2.
Besides these, the option of immunotherapy for MIBC patients
who are ineligible for cystectomy or want bladder-preserving
treatment is one of the current topics being discussed, and
there are ongoing studies involving this patient group. Some of
these studies are also shown in Table 2.

The Role of Checkpoint Inhibitors in the Treatment
of Non-Muscle-Invasive Bladder Cancer

Research continues regarding the use of checkpoint inhibitors
in the treatment of locally invasive and metastatic urothelial
carcinoma, especially bladder cancer, and the role of these drugs
in treatment. Their combinations with both neoadjuvant and
adjuvant chemotherapy and chemo-radiotherapy, and the role of
these combinations as first- and second-line therapies constitute
a broad research area. A clearer picture is expected to develop
in the 2020s. The next step for these treatments, which have
already been investigated for NMIBC, involves studies targeting
the 40% of the patient population that develops recurrence and
progression into MIBC despite intravesical BCG therapy. Some
relevant studies that are in progress, especially those involving
BCG-refractory patient group, are listed in Table 3.

PD-L1 Expression in Urothelial Tumor Tissue

Studies examining PD-L1 expression levels in urothelial
carcinoma have vyielded differing results. These studies are
briefly summarized in Table 4. In one of those studies,
pathologic specimens of 56 patients who underwent radical
cystectomy due to bladder cancer were examined and >5%
PD-L1 expression was observed in 20% of them. However, it
was shown that PD-L1 expression and cytotoxic CD8+ T cell
density were not associated with the clinicopathologic data
(37). Bellmunt et al. (38) reviewed the pathology specimens of
160 patients who underwent transurethral resection of bladder
tumour (TUR-BT) or radical cystectomy and defined a threshold
of >5% for PD-L1 positivity on tumor cells. Positive PD-L1
expression was detected in 40% of TIMCs and was associated
with longer survival in metastatic disease (38). In a study of 314
cystectomy specimens, >5% PD-L1 expression was observed
in urothelial tumor cells and the expression of PD-1 in TIMCs
was markedly increased (35). In a study of 65 patients, >12.2%
PD-L1 expression was associated with high tumor grade and
low recurrence-free survival (39). Another study demonstrated
that increasing tumor stage was associated with higher PD-L1
expression positivity rate (=1%) (7%, 16%, 23%, 30%, and
45% in Ta, T1, T2, T3/4, and CIS tumors, respectively) (20).
Yet another report stated that >10% PD-L1 expression was
associated with high-grade, muscle invasion, recurrence, and
shorter survival (40). However, there are certain factors that
make it difficult to direct compare these studies evaluating PD-L1
expression. These include differences in the organ sampled and
collection method (TUR-BT, cystectomy, nephroureterectomy),
differences in immunohistochemical analysis (formalin-fixed
paraffin block vs. frozen tissue), different PD-L1 antibodies
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(5H1, M1H1, and Pdcd-1L1) and differences in expression
positivity rates (ranging from 1% to 12.2%) (20,35,39).

Conclusion

Although BCG is an important step in the treatment of NMIBC,
additional treatments are needed in patients with treatment
failure, as in locally invasive or metastatic bladder cancer. Of
the immunotherapeutic agents investigated for this purpose,
checkpoint inhibitors (CTLA-4, PD-1, and PD-L1 inhibitors)
have provided favorable objective response rates and longer
survival in locally advanced, inoperable, and metastatic bladder
cancer, especially depending on expression levels in TIMCs and
tumor cells. Although research priorities are inverse to disease
severity, we look forward to the outcomes of ongoing studies
in order to use these inhibitors in neoadjuvant, adjuvant, and
bladder-preserving approaches to MIBC and in patients with
BCG-refractory NMIBC.

Questions

1. What are the role and mechanism of action of Bacillus
Calmette-Guerin in bladder cancer immunotherapy?

2. What is the role of checkpoints in the immune response and
what are the effects of their inhibition?

3. What is the role of checkpoint inhibitors in the current
treatment of bladder cancer?

4. What are the expectations regarding checkpoint inhibitors in
the treatment of non-muscle invasive bladder cancer?
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Mesane Kanserinde Yeni Immiinoterapétik Ajanlardan
Kontrol Noktasi inhibitorlerinin (CTLA-4, PD-1 ve PD-L1
inhibitorleri) Etkileri ve Mekanizmalari

Effects and Mechanisms of Checkpoint Inhibitors (CTLA-4, PD-1 and PD-L1
Inhibitors) as New Immunotherapeutic Agents for Bladder Cancer
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intravezikal Bacillus Calmette-Guérin’in (BCG) mesane kanseri tedavisinde
kullanilmaya baslandigi zamandan beri immiin mekanizmalarin mesane
kanserindeki ©6nemi giderek anlasilmaya baslamistir. Son yillarda
immiinoterapideki gelismelerle birlikte yeni immiinoterapétik ajanlarin
ozellikle kemoterapi direncli invaziv ve metastatik mesane kanserindeki
kullanimi bu alanda arastirmalarin yolunu agmistir. Bu yazi, yeni
immdinoterap6tik ajanlardan kontrol noktasi inhibitorlerinin [checkpoint
inhibitorleri ya da sitotoksik T-lenfosit iliskili protein-4 (CTLA-4),
programlanmis hiicre 6limu-1 reseptéri (PD-1) ve programlanmig
hiicre 6lima ligandi (PD-L1) inhibitorleri] mesane kanseri lizerine etkileri
ve etki mekanizmalari, Aralik 2017'ye kadar PubMed'de yayinlanmis ya
da clinicaltrials.gov adresinde belirtilmis olan c¢alismalardan taranarak
derlenmistir. Kemoterapi direngli mesane kanserinde, CTLA-4, PD-1
ve PD-L1in ozellikle timori infiltre eden mononikleer hiicre ve
timoér  hucresindeki  pozitif  ekspresyonlarinin - saptanmasindan  sonra
kontrol noktasi inhibitorlerinin  tedavide kullanilmaya baslanmasini
takiben hastalikta anlamli objektif yanit oranlari ve sagkalim avantajlari
raporlanmigtir.  Bu ajanlarin  metastatik hastalikta birinci ve ikinci
basamakta kemoterapi ile kombinasyonu, kasa-invaziv mesane kanseri
hastalikta neoadjuvan, adjuvan ve mesane koruyucu etkinligi ve kasa-
invaziv olmayan mesane kanserinde Ozellikle BCG refrakterlerde
kullanimi arastirlmaya devam etmektedir. Mesane kanserinde devam
eden calismalarin  sonuglar ile birlikte immiinoterapinin gelecekte
mesane kanseri tedavisine yon verecegi sdylenebilir.

Anahtar  Kelimeler: Mesane kanseri, imminoterapi, PD-1,
CTLA-4

PD-L1,

Abstract

Since intravesical Bacillus Calmette-Guerin (BCG) began to be used
for bladder cancer, our understanding of the importance of immune
mechanisms in bladder cancer has steadily grown. With developments
in immunotherapy in recent years, the use of new immunotherapeutic
agents for bladder cancer, especially chemotherapy-resistant invasive
and metastatic cancers, has opened the way for research in this area. Of
these new therapeutic agents, this article reviews studies published on
PubMed or listed on the ClinicalTrials.gov website as of December 2017
regarding the effects and mechanisms of action of checkpoint inhibitors
[cytotoxic t-lymphocyte associated protein-4, programmed cell death 1
receptor (PD-1) and PD-1 ligand inhibitors] on bladder cancer. Because
checkpoint inhibitors were first used for chemotherapy-resistant bladder
cancer after identification of positive expression in tumor cells and
especially in tumor-infiltrating mononuclear cells, significant objective
response rates and survival advantages have been reported. Research
continues regarding the use of these agents as first- and second-line
treatment for metastatic disease in combination with chemotherapy;
their efficacy in neoadjuvant, adjuvant, and bladder-preserving
approaches to muscle-invasive bladder cancer (MIBC) disease, and their
use in non-muscle-invasize bladder cancer (NMIBC), especially BCG-
refractory disease. Depending on the results of these ongoing studies,
immunotherapy may direct the treatment of bladder cancer in the
future.

Keywords: Bladder cancer, immunotherapy, PD-1, PD-L1, CTLA-4
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Mesane kanseri en sik gozlenen kanserler arasinda besinci
siradadir (1). Hastalarin %75'ini transiiretral rezeksiyon sonrasi
kasa-invaziv olmayan mesane kanserleri (KIOMK) [patolojik
evresi Ta, T1 ve karsinoma in situ (CIS)] olusturmaktadir.
KiOMK'de rekiirrens ve progresyonu éngérmek adina ‘European
Organization for Research and Treatment of Cancer’ risk gruplari
tanimlanmis olup, hastalarin takip ve tedavi protokolleri bu
siniflamaya gére o6nerilmektedir (2). Ozellikle yiiksek riskli
hastalarda onerilen intravezikal Bacillus Calmette-Guérin (BCG)
tedavisi ise rekiirrensi ve kas-invaziv mesane kanserine (KiMK)
progresyonu azaltan tek ajandir (2,3). BCG tedavisine yanitsizlik
ya da toksisite riski nedeniyle alternatif tedavi arayislari devam
etmektedir. Bu arayislardan en o6nemlisi ve en yenisini, ki
ayni zamanda en eskisini (BCG'nin de etki mekanizmasini
olusturdugu igin), immiinoterapi arastirmalari olusturmaktadir.
immiinoterapi bircok nedenden &tiirii mesane kanseri icin iyi bir
tedavi seklidir. Birincisi, mesane kanseri tim kanserler arasinda en
¢ok mutasyona sahip kanserlerdendir. Bu nedendendir ki yuksek
antijenik potansiyele sahiptir (4). ikincisi, timériin intravezikal
alanda genis bir ylzeyle komsu olmasi nedeniyle timorin lokal
tedaviye uygun olmasi ve kolay ulasilabilir olmasidir. Uciinciisii
ise, tedaviye yanitin gozle gozlenebilme 6zelligi nedeniyle takip
kolayliginin olmasidir. Fakat bu pozitif 6zelliklerine ragmen
mesane kanserinin tedavi basarisi cok da istenilen diizeyde
degildir. Bu yuzden yeni imminoterapdtik ajan arastirmalan igin
de 6nemli bir kanser olma 6zelligi tasimaktadir (5).

Bu derlemede temel olarak mesane kanseri imminolojisi ve yeni
immunoterapotik ajanlarin (inhibitorlerin) mesane kanserindeki
yerinin guncel literatir esiliginde sunulmasi amaclanmistir.
Buna gdre sunum planinda O&ncelikle mesane kanserinde
immiinoterapi, BCG ve mesane kanseri, kontrol noktasi yani
checkpoint inhibisyonu ve inhibitorleri alt bashklar halinde
sirasiyla sunulacaktir. Sunumun biyitk kismini en ¢ok arastiriimig
olan, kontrol noktasi inhibitérlerinin lokal invaziv ve metastatik
mesane kanserinde yeri olusturmaktadir. Sunumun son kismini
kontrol noktasi inhibitérlerinin KiMK'de neoadjuvan ve mesane
koruyucu yaklagimdaki yeri ile KIOMK'deki yeri alt bashklari
olusturmaktadir. Son olarak Urotelyal timorlerde kontrol noktasi
ekspresyonlari sunulacaktir.

Mesane Kanserinde immiinoterapinin Temeli

1891'den beri immin sistem ile neoplazinin temelleri arasindaki
iliski bilinmekle birlikte 1976 yilinda Morales ve ark. (6) tarafinca
BCG'nin mesane kanseri tedavisinde efektif bir ajan oldugu
gosterilmisti. O donemden beri mesane kanseri tedavisinde
kullanilan BCG, 2017 yilinda olmamiza ragmen halen yiiksek
riskli KIOMK tedavisinde dnerilmektedir.

Bacillus Calmette-Guérin ve Mesane Kanseri

Calmette ve ark. (7) tarafinca Mycobacterium bovis'ten anti-
tiberkiloz asisi olarak gelistirilmistir. Fakat immin sistem
ile malignite arasi iliski ortaya konduktan sonra, BCG kanser
tedavisinde kullanilmaya baslanmistir. Farelerdeki implant
timorlere olan etkinligini takiben 16semi, melanom ve bas boyun
kanserlerindeki kullanimini ile birlikte mesanedeki kullanimi ilk
kez melanom metastazinda endoskopik lezyon ici enjeksiyonu

ile BCG'nin mesanede kullanimi baslamistir (8,9). Daha sonra
Morales ve ark!nin (6) yaptigi calismada intravezikal BCG'nin
KIOMK hastalarindaki etkinligi gésterilmistir. BCG'nin mesane
kanserindeki ilk kullanimini gosteren bu calismada mesanede
stk nlks gelisen ve tam rezeksiyon uygulanamayan hastalarda 6
hafta 120 mg intravezikal BCG ve intradermal BCG enjeksiyonu
uygulanmistir (6). Bu calisma ile birlikte (6,10) BCG 1990’lardan
glinimuze standart tedavi ajani olarak ozellikle ylksek riskli
KiIOMK hastalarinda kullaniimaya devam etmektedir.

BCG'nin etki mekanizmasina baktigimizda immiin sistem
aktivasyonunu ve immiin cevabi gérmekteyiz. immiin cevap,
BCG'nin Urotelyal hiicrelere makropinositozu ile baslamakta,
sonrasinda MHC sinif 2 molekdillerinin upregiilasyonu ve sitokin
salinimi ile devam etmekte ve bunun sonucunda Ozellikle Th1
lenfositlerin timor cevresine gocli ve CD8+ lenfositler, dogal
oldirtch (NK) hicreler ve granilositler aracili sitotoksik immin
cevabin olusumu ile sonlanmaktadir (11).

Kontrol Noktasi inhibisyonu ve inhibitorleri

immiin kontrol noktasi inhibisyonu son dénemde en cok
arastirilan kanser arastirmalarinin basinda gelmektedir. Ozellikle
melanom, kiculk hiicreli disi akciger kanseri ve renal hiicreli
karsinomda kontrol noktasi inhibisyonu ile ilgili faz 3 ¢alismalarda
olumlu sonuclar alinmasi {izerine Amerikan Gida ve ila¢ Dairesi
‘Food and Drug Administration’ (FDA) onayi alinmistir. Fakat
Uriner sistem malignitelerinde 6zellikle de Urotelyal karsinomda,
arastirmalar tersten ilerlemektedir. Kontrol noktasi ile ilgili
arastirmalarin ve FDA onaylarinin ¢cogu lokal invaziv ve metastatik
hasta grubundadir. Bu yilzden Urotelyal karsinomda kontrol
noktasi inhibitorlerinin arastinldigi calismalar Tablo 1'de lokal
invaziv ve metastatik mesane kanseri, Tablo 2'de KIMK ve Tablo
3'te KIOMK calismalari verilmistir.

Kontrol noktasi inhibisyon mekanizmasina baktigimizda, T hicre
regllasyonunun hedeflendigi ve inhibitér sinyallerin azaltilarak
T hicre aktivitesi ile anti-tomoéral aktivitenin arttinldigini
gormekteyiz. Bu bize eskiden bildigimiz T hiicre reseptori (TCR)
aktivasyonunun yaninda T hiicre yiizeyinde bircok kostimiilatér
ve inhibitér molekdliin varligini ve bunlarin T hiicre davranisinda
etkili olduklarini gostermektedir (12,13). Bunlar icerisinden en
onemlileri olan sitotoksik T-lenfosit iliskili protein-4 (CTLA-4),
programlanmig hicre 6limi-1 reseptord (PD-1) ve ligandlar
(PD-L1T ve PD-L2) (Sekil 1) ve bu molekillere karsi inhibitor
olarak gelistirilen ilaglar ayrintil olarak tartisilacaktir.

Sitotoksik T-lenfosit iliskili Protein-4 ve Ipilimumab
(CTLA-4 Inhibitoru)

T hicre yuzeyinde bulunan CTLA-4 ekspresyonunun T hicre
aktivasyonunda etkili molekillerden oldugu bilinmektedir.
CTLA-4 antijen sunan hiicre (APC) ylizeyindeki B7 ailesinden
ligandlar (B7-1 ve B7-2) icin immunostimilator reseptdr olan
CD28 ile yansarak etkilesime girmektedir. Fakat bu etkilesim,
yani B7 ligand ve CTLA-4 kompleksi, CD28 kompleksi gibi
T hicre aktivasyonunu arttirmak yerine lenfoid dokudaki T
hlcre aktivasyonunu inhibe etmektedir. Bu da bize CTLA-
4 inhibisyonunun immiin cevap olusumunu arttirabilecegini
goOstermistir. Bu ytzden bir monoklonal anti-CTLA-4 antikoru
olan ipilimumab ile B7-CTLA-4 etkilesimi bloke edilerek, T hiicre
dengesi aktivasyon yonilinde degistirilerek anti-timoral etkiler
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Sekil 1. Kontrol noktasi inhibisyonunda reseptor ligand iliskisi ile
inhibitorlerin etkiledikleri hiicre ve kontrol noktalari: Sitotoksik
T-lenfosit iliskili protein-4, programlanmis hicre 6lima-1
reseptorii ve programlanmis hiicre 6limu-1 ligandi

CTLA-4: Sitotoksik T-lenfosit iliskili protein-4, PD-L1: Programlanmis
hiicre 6lim-1 ligandi, PD-1: Programlanmis hiicre olimi-1 reseptord,
APC: Antijen sunan hticre, TCR: T hiicre reseptori

arttinlmaktadir. Ipilimumab 6nce metastatik melanomda FDA
onayini almistir (14). Urolojik malignitelerden docetaxel tedavisi
sonrasl progresif seyreden kastrasyon direncli kemige metastatik
799 prostat kanserli hastanin degerlendirildigi genis serili bir
calismada kemige uygulanan eksternal radyoterapinin ardindan
plasebo ve ipilimumab tedavileri verilmistir (15). Gruplararasi
toplam sagkalimda fark gozlenmezken, prostat spesifik antijen
dislist ve progresyonsuz sagkalimda ipilimumab lehine bulgular
saptanmistir (4 ay ile 3,1 ay). Klinik evresi T1-T2NOMO olan 12
hastaya sistektomi oncesi 2 doz ipilimumab verilmis olup 2
hastada yan etkilere bagh sistektomi gecikmistir (16). ileri evre
hastaligi olan hastalarda ipilimumab ile gemsitabin ve sisplatin
kombinasyonunun degerlendirildigi faz 2 c¢alisma devam
etmektedir. Vitiligo, dokuntl, kasinti, anoreksiya, yorgunluk,
diyare ve az sayida hastada gelisen steroid tedavisi gerektiren
immiin sistem iliskili etkiler ilacin yan etkileridir (14). ipilimumab
ile ilgili lokal invaziv ve metastatik hasta grubunda yapilan
calismalar Tablo 1'de verilmistir.
Programlanmis Hiicre Olimii-1
Ligandlari (PD-L1 ve PD-L2)

PD-1 reseptori (CD279) ve onun iki ligandi olan PD-1 ligand
1 (PD-L1, B7-H1 ve CD274) ve PD-1 ligand 2 (PD-L2, B7-DC
ve CD273), koinhibitor molekiller olan B7 ailesinden hiicre
yuzeyi glikoproteinleridir. PD-L1, insanda APC, T hucreler,
NK hdcreler, kdk hicreler ve cesitli hematopoetik olmayan
hicrelerin yuzeyinde de bulunmaktadir (17). PD-L2'nin ise
yapilan sinirli sayida c¢alismada az sayida hicrede eksprese
oldugu gosterilmistir. PD-L1 ve PD-L2, T hiicrelerinde eksprese
edilen PD-1 reseptoriine baglanir ve bu ligandlar ayni zamanda
makrofaj, dendritik hiicre ve B hiicre gibi APC’lerde bulunur.
Bu reseptdr ve ligandlart T hiicre immin modilasyonunda

Reseptori  ve

gorev alan onemli molekillerdir. PD-1 reseptori, ayni CTLA-
4'teki gibi TCR aracih T hiicre fonksiyonunu inhibe etmektedir.
Fakat bu etkiyi CTLA-4'Un aksine timor mikrogevresinde
yaptiklar dustunilmektedir (18). Timor hicrelerinde PD-L1'in
upregilasyonu, PD-1 yolaginda aktivasyonu ve bagisikliktan
kagmanin bir mekanizmasi olarak gorilmektedir (19). Zaten
imminohistokimyasal (IHC) c¢alismalar da, artmis PD-L1
ekspresyonunun ileri evre mesane kanseri ve ylksek dereceli
tamor ile iliskili oldugunu goéstermistir (20). Bu ylizden ozellikle
PD-1 ve PD-L1%e karsi gelistirilen inhibitor ilaglarin mesane
kanseri Uzerindeki etkisini arastiran calismalar ayrintili olarak
tartisilacaktir.

Atezolizumab (PD-L1 inhibitori)

Platin bazli kemoterapide progresyon gdsteren ileri evre mesane
kanseri tedavisinde PD-L1'i baglayan monoklonal IgG1 antikoru
atezolizumab, FDA onayinin ardindan kullanima girmistir (12,21).
Bu onay, faz 1 ve faz 2 calismalardan elde edilen veriler
incelenerek, tedavi oncesi ileri evre hastalardan alinan doku
orneklerinden c¢alisilan PD-L1 varligina goére alinmistir. Faz 1
calismada %25 hastada yanit goézlenmisken, iki hastada tam yanit
g6zlenmistir. Fakat bu yanitta timor hicrelerindeki IHC skordan
ziyade timéri infiltre eden mononiikleer hiicrelerdeki (TiMH)
skorlar etkili bulunmustur. Daha Once tedavi gérmis olan (%93
onceden sisplatin bazli kemoterapi uygulanmis, %72 sistemik
tedavi basarisiz) metastatik Urotelyal karsinomlu 68 hastalik
faz 1 calismada; 6 haftalik izlemde TiMH'lerde yiiksek PD-L1
ekspresyonu olanlarda objektif cevap orani %50 iken, PD-L1
negatif olanlarda yanit sadece %8,3 saptanmistir. Genel olarak,
%57 hastada istahsizlik, yorgunluk, mide bulantisi, halsizlik ve
titreme gibi yan etkilerden herhangi biri gozlenmistir (12,13).
Sonrasinda faz 2 calisma olan IMvigor 210 (NCT02108652)
sonuclari gelmistir (21). Calismada ‘The Eastern Cooperative
Oncology Group' performans skoru 0 ya da 1 olan inoperabl ve
metastatik olan 310 hasta degerlendirilmistir. TIMH'lerin PD-L1
ekspresyon durumlari SP142 ile incelenmistir. Ekspresyon oranlari
<%1, 2%1 ile <%5 arasi ve =%5 olan timorler tanimlanarak
gruplandinimigtir. Toplam yanit %15 olan 310 hastada, yanit
ekspresyon oranlari ile iliskili bulunmustur (yanit orani PD-L1
ekspresyon seviyesi yiiksek olan TiMH'lerde vyiiksekti: >%5
ekspresyon oraninda %26, ekspresyon orani >%1 ile <%5 arasi
olanlarda %18 ve toplamda %15 yanit orani). Medyan sagkalim
takibi sirasinda 11,7 ay, progresyonsuz sagkalim siresi ortanca
degeri ise PD-L1 ekspresyon durumuna bakilmaksizin 2,1 ay
saptanmisti. Bu c¢alismanin  kohort 2'sinde (NCT02108652)
1,5 yilhk medyan takip sonrasi atezolizumabin tim hastalar
icin %16'lik bir objektif cevap orani ve TIMH'lerde >%5 PD-L1
ekspresyonu olan hastalar icin %28'lik objektif cevap orani ortaya
cikardigini gdstermistir (21,22). TiMHlerde PD-L1 ekspresyonu
>%5 olan hastalarda 12 aylk toplam sagkalim orani %50 iken,
tlm hasta popllasyonunda %37 saptanmistir (21,22).

IMvigor 211 calismasinda (NCT02302807) atezolizumabin yan
etki profiline baktigimizda genel olarak hastalarin %69'unda
herhangi bir yan etki vardi. En ¢cok gozlenen yan etkiler arasinda
yorgunluk (%31), mide bulantisi (%14), istahsizhk, kasinti,
ates, diyare, dokintl ve artralji bulunmustur. Pnémoni ve nefes
darligi ise ciddi yan etkilerdi (21,22). Bu sonuglara dayanarak,
atezolizumab Mayis 2016'da FDA tarafindan platin bazli
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kemoterapi sirasinda veya sonrasinda hastalik progresyonu
bulunan lokal ileri veya metastatik lirotelyal karsinomlu hastalarin
tedavisi icin onay almistir. 2018 baharinda tamamlanmasi
beklenen bir calismada (NCT02807636) lokal olarak ilerlemis
veya metastatik Urotelyal karsinomlu hastalarda atezolizumab +
gemsitabin/karboplatin veya sisplatin ile tek basina kemoterapi
etkisi arastinimaktadir. Atezolizumabin KiMK ve KIOMK'deki
etkilerini arastiran calismalar ise Tablo 2 ve Tablo 3'te verilmistir.

Pembrolizumab (PD-1 inhibitori)

Subat 2017'de FDA, sisplatin bazli kemoterapi icin uygun olmayan
Urotelyal karsinomlu hastalarda birinci basamakta kullanimi icin
ve platin bazli kemoterapi alirken ya da sonrasinda progresyon
gelisen Urotelyal karsinomlu hastalarda ikinci basamakta kullanimi
icin  pembrolizumaba inceleme iznini vermistir. Anti-PD-1
pembrolizumabin arastinildigi faz 1b c¢alismasinda, tekrarlayan
veya metastatik Urotelyal kanserli 33 hasta incelenmis ve timor
hlcrelerinde %41 PD-L1 ekspresyonu kaydedilmistir (23).
Calismada medyan takip stiresi 11 ay olup %24 toplam yanit,
%10 tam yanit elde edilmistir. KEYNOTE-012 (NCT01848834) faz
1b calismasinda toplam poliilasyonda objektif yanit orani %25
ve 12 aylik progresyonsuz sagkalim %719 saptanmisken, PD-L1
ekspresyonu pozitif olan tlmorlerde (timor yuvalarinda >%1)
objektif yanit orani %38 saptanmistir (24). KEYNOTE-012'de
hastalarin %61'inde yan etki gézlenmis olup bu yan etkiler en sik
yorgunluk (%18), periferal 6dem (%12) ve bulanti (%9) olarak
bildirilmistir (25). KEYNOTE-052'de (NCT02335424) ileri evre
inoperabl ve metastatik Urotelyal karsinomlu hastalarin birinci
basamak tedavisinde pembrolizumab verilen faz 2 calismanin ilk
100 hasta analizinde objektif yanit orani %24 saptanmis olup, timor
ve immiin hiicrede PD-L1 ekspresyon orani >%10 olan hastalarda
%36,7 saptanmistir (26). KEYNOTE-045 (NCT02256436) faz 3
calismasinda, 6nceden tedavi edilen metastatik Urotelyal kanserli
hastalarda kemoterapi ve pembrolizumab randomizasyonunda
toplam sagkalim pembrolizumab kolunda 10,3 ay iken kemoterapi
kolunda 7,4 ay saptanmistir (27). Devam eden calismalara
baktigimizda; pembrolizumab ile dosetaksel ya da gemsitabin
kombinasyonu (NCT02437370), gemsitabin ya da sisplatin
kombinasyonu (NCT02690558) arastiriimaktadir. Pembrolizumab
ile kemoterapi ve radyoterapi kombinasyonlari da devam eden
calismalarla arastirimaktadir (NCT02662062) (NCT02621151).
Pembrolizumabin KIMK ve KIOMK'deki etkilerini arastiran
calismalar ise Tablo 2 ve Tablo 3'te verilmistir.

Nivolumab (PD-1 inhibitori)

Nivolumab, PD-1%e karsi olusturulmus bir monoklonal antikordur.
Nivolumab diger kanserlerin ardindan FDA tarafinca Kasim
2015te renal hucreli karsinom tedavisinde, Subat 2017'de
ise platin bazli kemoterapi sonrasi bir yil boyunca progresyon
goOsteren lokal ileri veya metastatik Urotelyal karsinomali
hastalarda kullanimi onaylanmistir. Metastatik Grotelyal kanserli
hastalan iceren calismada (NCT01928394), timor hicrelerinde
>%1 PD-L1 ekspresyonu olanlar icin objektif yanit orani %24
iken, PD-L1 ekspresyonu <%1 olanlarda %26 ve tim toplum
icin genel sagkallm 9,7 ay saptanmistir (28). Hastalarin yaklasik
%21,8'inde derece 3-4 yan etkiler go6zlenmis olup, bunlar
lipaz artisi (%5,1), amilaz artisi (%3,8) ve yorgunluk en sik
goOzlenenleridir (28). CheckMate 275 calismasi (NCT02387996)

Tablo 2. Kas-invaziv mesane kanseri hastalarinda kontrol noktasi inhibitérlerinin arastirildig calismalar
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KIMK: Kas-invaziv mesane kanseri, TUR-BT: Transiiretral mesane timérii rezeksiyonu
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Tablo 3. Kasa-invaziv olmayan mesane kanserleri hastalarinda kontrol noktasi inhibitorlerinin arastinldigi calismalar

Calisma ID’si ilaglar Kohort Dizayni Faz N Birincil sonlanim Plan
NCT02451423 Atezolizumab Mesane, Tek kol 2 42 Kir orani Nisan 2016-Aralik 2019
KIOMK,
BCG refrakter, 1 kol
NCT02625961 Pembrolizumab Mesane, Tek kol 2 260 Tam yanit orani, Subat 2016-Aralik 2021
(KEYNOTE-057) Yiiksek risk KIOMK, hastaliksiz sagkalim
BCG refrakter, 1 kol
NCT02324582 Pembrolizumab ve Mesane, Tek kol 1 15 Guvenilirlik Haziran 2015-Kasim 2020
(MARQ) BCG Yiiksek risk KIOMK,
BCG refrakter, 1 kol
BCG: Bacillus Calmette-Guérin, KIOMK: Kasa-invaziv olmayan mesane kanserleri
Tablo 4. Urotelyal tiimér dokusunda programlanmis hiicre 8liimii ligand ekspresyonlari
Yazar N Doku Doku PD-1/PD-L1 PD-L1 Tumor
koruma yontemi antikoru pozitiflik hiicrelerindeki
sinin (%) PD-L1 ekspresyon
orani (%)
Faraj ve ark. (37) 56 Sistektomi, Formalinle 5H1 PD-L1 fare >5 20
Mesane sabitlenmis parafin blok monoklonal
Bellmunt ve ark. (38) 160 Sistektomi ve Formalinle 405.9a11 PD-L1 fare >5 20
TUR-BT, sabitlenmis parafin blok monoklonal
Mesane
Boorjian ve ark. (35) 314 Sistektomi, Formalinle 5H1 PD-L1 fare =5 12
Mesane sabitlenmis parafin blok monoklonal
Nakanishi ve ark. (39) 65 Mesane, Ureter, Frozen patoloji M1H1 PD-L1 fare >12,2
renal pelvis monoklonal
Inman ve ark. (20) 280 Mesane Formalinle 5H1 PD-L1 fare monoklonal >1 28
sabitlenmis parafin blok
Wang ve ark. (40) 50 Mesane Formalinle Pdcd-1L1 (H-130) >10 72
sabitlenmis parafin blok tavsan poliklonal

TUR-BT: Transtiretral mesane tiimori rezeksiyonu, PD-L1: Programlanmis hiicre 6limii ligandi, PD-1: Programlanmis hiicre 6ltimii-1 reseptori

metastatik Urotelyal kanserli hastalarda nivolumab ile %19,6
objektif yanit orani saptanmis olup, timorde diisik ya da negatif
PD-L1 ekspresyonu (<%1) olanlarda objektif yanit orani %16,1
iken PD-L1 ekspresyonu >%>5 olanlarda %28,4 saptanmistir (29).
Mesane veya Ust Uriner sistem kanseri olan hastalarda ameliyattan
sonra plaseboya karsi nivolumabin degerlendirildigi CheckMate
274 adl (NCT02632409) faz 3 calisma ise devam etmektedir.

Durvalumab (PD-L1 inhibitéri)

PD-L1’%e karsi monoklonal bir antikor olan durvalumab, Subat
2016'da FDA tarafindan, standart platin bazli kemoterapi sirasinda
veya sonrasinda progresyon gosteren inoperabl veya metastatik
Urotelyal mesane kanserli hastalarda degerlendirmeye alindi.
inoperabl veya metastatik (rotelyal mesane kanserli hastalarda
faz 1/2 durvalumab calismasinda (NCT01693562) objektif yanit
orani %31 iken, PD-L1 duslik/negatif alt grubunda (<%25) %0,
PD-L1 yuksek (=%25) alt grubunda %46 oraninda gozlenmistir
(30). Calismada gozlenen en sik yan etkiler yorgunluk (%13),
ishal (%10) ve istah azalmasidir (%8).

Avelumab (PD-L1 inhibitor)

Anti-PD-L1 monoklonal antikor, mesane dahil olmak Uzere
15'ten fazla kanser turl icin arastirnlmanin ilk asamalarindadir.
Avelumab, diger PD-L1 inhibitorlerinden farkli mekanizmaya

sahiptir. Etkisi PD-L1 inhibisyonunun yani sira antikorlara bagimli,
hiicresel sitotoksisiteye sahiptir. Bu da timor hucrelerinin direkt
olarak parcalanmasina neden olmaktadir, ancak bu etkisini ayni
zamanda PD-L1 ekspresyonu sergileyen diger hucrelerde de
lizise neden olarak spesifik toksisiteler gelistirebilmektedir (31).
JAVELIN solid timér faz 1b calismasinda (NCT01772004) platin
bazli kemoterapi sonrasi progresyon gozlenen veya platine
uygun olmayan hastalarda objektif yanit oraninin %16,5 oldugu
gosterilmistir (32). En sik gorilen yan etkiler arasinda infizyonla
iliskili reaksiyonlar (%22,5) ve yorgunluk (%14,7) saptanmistir
(32). Faz 3 JAVELIN mesane 100 calismasi (NCT02603432)
halen devam etmektedir.

PD-1/PD-L1 ve CTLA-4 inhibitér Kombinasyonu

PD-1 esas olarak T hicre aktivasyonunun efektér fazinda
etkili olmaktadir ve PD-1/PD-L1 etkilesimi oncelikle periferik
dokularda antijenlerin hafiza T hicrelerine sunumu sirasinda
olusur (33). CTLA-4 ise duzenleyici T hucreleri ve bellek CD-4
hicreleri tarafindan eksprese edilmektedir ve lenfatik dokulardaki
T hicrelerinin erken aktivasyonu sirasinda islev gdrmektedir
(33). Bu yiizden bu iki hedefin inhibisyonuna yonelik tedavilerin
kombinasyonunun mantiksal oldugu soylenebilir.

Zaten CheckMate 032 calismasinin bir parcasi olarak, nivolumab
ile ipilimumab kombinasyonu arastiriimaktadir: Kohort A'da
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(n=26) nivolumab (1 mg/kg) ile ipilimumab (3 mg/kg) ve
kohort B'de (n=104) nivolumab (3 mg/kg) ile ipilimumab (1
mg/kg) kombinasyonlari uygulanmistir (34). Daha yiksek doz
ipilimumabin arastinldigi  kohortta, daha disik doza oranla
%26'ya karsin %39 yanit orani saptanmistir (34). Fakat her iki
grupta genel sagkalim sireleri benzer saptanmistir (10,2 aya karsin
7,3 ay) (34). Devam eden bir calismada (NCT02553642) lokal
ileri/inoperabl ya da metastatik Urotelyal karsinomali hastalarda
PD-L1 ekspresyonu ile nivolumab/ipilimumab kombinasyon
tedavisine yanit oranlari incelenmektedir. Nivolumab ve
ipilimumab kombinasyonlarinin degerlendirildigi diger calismalar
da (NCT01928394, NCT02496208) Tablo 1'de o6zetlenmistir.

Evre 4 dUrotelyal mesane kanseri olan hastalarda standart
kemoterapiye karsi durvalumab ve CTLA-4 inhibitori olan
tremelimumabin  kombinasyonunu degerlendiren DANUBE
calismasinin (NCT02516241) 2019'da tamamlanmasi
beklenmektedir.

Bunlarin disinda potansiyel terapétik hedefler olarak hicre
aktivasyonunu ve etkililigini diizenleyen B7-H3 ve OX40 gibi T
hiicre ylzeyi reseptorleri de kesfedilmistir. Boorjian ve ark. (35)
Urotelyal timorlerde bir glikoprotein olan B7-H3'lGn yuksek
ekspresyonunun PD-1'in upregulasyonu ile iliskili olabilecegini
one stirmuglerdir.

Kas-invaziv Mesane Kanseri Hastalarinda Kontrol

Noktasi inhibitorlerinin Yeri

KiMK'de neoadjuvan MVAC (metotreksat, vinkristin, adriamisin,
sisplatin) veya gemsitabin ve sisplatin kombinasyonlari onerilen
prosedirlerdir. Ancak hastalarin buylik kismi radikal sistektomi
sonrasi niks etmektedir (36). Ayrica platin bazli kemoterapiye
uygun olmayan hasta grubu icin standart kemoterapi ajanlari
ise bulunmamaktadir. Bu alanda kontrol noktasi inhibitorleri ve
bunlarin kemoterapi ve radyoterapi ile kombinasyonlarini iceren
calismalar arastirlma asamasindadir. Bu calismalarin bir kismi
Tablo 2'de verilmektedir. Bunun disinda sistektomi icin uygun
olmayan ya da mesane koruyucu tedavi isteyen KIMK hastalar
icin de immunoterapi secenedi glindemde tartisilan konulardan
olup, bu hasta grubunda da mevcut devam eden calismalar
bulunmaktadir. Bu calismalarin bir kismi Tablo 2'de verilmistir.

Kasa-invaziv ~ Olmayan = Mesane  Kanserleri
Hastalarinda Kontrol Noktasi Inhibitorlerinin Yeri

Kontrol noktasi inhibitorlerinin lokal invaziv ve metastatik Urotelyal
karsinomdaki, Ozellikle de mesane kanserindeki, kullanimi ile
bu ilaglarin tedavideki yeri arastiriimaya devam etmektedir.
Gerek neoadjuvan ve adjuvan kemoterapi ile gerekse kemo-
radyoterapi ile kombinasyonlari ve bu kombinasyonlarin birinci
ve ikinci basamak tedavilerdeki yeri genis bir arastirma konusunu
olusturmakla birlikte 2020’'lerde net bilgilerin olusacagr yoniinde
fikir vermektedir. KiMK'deki arastirlan bu tedavilerin sonraki
adimini hi¢ kuskusuz intravezikal BCG tedavisi ile %40 rekirrens
ve KiMK'ye progresyon gésteren hasta popiilasyonuna yénelik
arastirmalar olusturmaktadir. Bu baglamda 6zelikle BCG refrakter
hasta grubunda baslamis olan bazi ¢alismalar Tablo 3'te verilmistir.

Urotelyal Timér Dokusunda PD-L1 Ekspresyonlari

Urotelyal karsinomda PD-L1 ekspresyonlarinin incelendigi
calismalarda farkh sonuglar sunulmaktadir. Bu ¢alismalarin kisaca
ozellikleri Tablo 4'te verilmistir. Mesane kanseri nedenli radikal

sistektomi yapilmis olan 56 hastanin patolojik spesmenleri
incelenmis olup, %20'sinde >%5 PD-L1 ekspresyonu izlenmistir.
Fakat PD-L1 ekspresyonu ve sitotoksik CD8+ T hiicre dansitesinin
klinikopatolojik verilerle iliskili olmadigi gosterilmistir (37).
Bellmunt ve ark. (33) transiiretral mesane timoru rezeksiyonu
(TURBT) veya radikal sistektomi uygulanmis 160 hastanin
patoloji  orneklerini incelemis olup, timoér hicresinde PD-L1
pozitifliginin =%5 varligi ile tanimlanmistir. TIMH'lerde %40
PD-L1 ekspresyonu izlenmistir ve bu ekspresyonun metastatik
hastalikta uzun sagkalim ile iliskili oldugu raporlanmistir. Ug yiiz on
dort sistektomi 6rneginden olusan bir calismada Urotelyal timor
hiicreleri tarafindan PD-L1'in >%5 ekspresyonu ve TiMH'lerde
PD-1in belirgin olarak ekspresyonu artmistir (35). Altmis bes
hastanin incelendigi bir calismada >%12,2 PD-L1 ekspresyonunun
timorde ylksek derece ve dislk rekirrensiz sagkalim ile iliskili
oldugu belirtilmistir (39). Baska bir calismada ise tUmor evresi
arttikca PD-L1 ekspresyon pozitiflik (=%1) oraninin da arttigi
gosterilmistir (sirasi ile Ta, T1, T2, T3/4 ve CIS timorlerde %7,
%16, %23, %30 ve %45) (20). Yine baska bir calismada >%10
PD-L1 ekspresyonunun ytiksek derece, kas invazyonu, niiks ve kisa
sagkalim ile iligkili oldugu belirtilmistir (40).

PD-L1 ekspresyonunu degerlendiren calismalar incelendiginde,
bu calismalarda bazi sinirhliklar vardir. Bu sinirhliklar;
dokunun alindigi organ ve alinis sekli (TURBT, sistektomi,
nefroureterektomi), IHC degerlendirme farkliliklari (formalin ile
sabitlenmis parafin blok ve frozen doku), farkli PD-L1 antikorlari
(5H1, MTH1 ve Pdcd-1L1) ve ekspresyon pozitiflik oranlarindaki
farklihklardir (%1 ile %12,2 arasinda degismektedir) (20,35,39).

Sonug

BCG, KIOMK tedavisinde 6nemli bir basamak oldugu halde, tipki
lokal invaziv ya da metastatik mesane kanserinde oldugu gibi,
tedavi basarisiz hastalarda ek tedavilere ihtiya¢ duyulmaktadir.
Bu baglamda arastirilan immdiinoterapotik ajanlardan kontrol
noktasi inhibitorleri (CTLA-4, PD-1 ve PD-L1 inhibitorleri) lokal
ileri, inoperabl ve metastatik mesane kanserinde, 6zellikle
TIMH ve tiimér hiicresindeki ekspresyon durumlarina gére,
olumlu objektif yanit oranlar ve sagkalim avantaji saglamistir.
Her ne kadar arastirmalar tersinden yirlse de bu inhibitorlerin
KiMK'de neoadjuvan, adjuvan ve mesane koruyucu yaklasimdaki
kullanimi icin ve KIOMK'de BCG refrakter hastalardaki kullanimi
icin arastirma sonuclar beklenmektedir.

Sorular

1. Mesane kanseri imminoterapisinde Bacillus Calmette-
Guérin'in yeri ve etki mekanizmasi nedir?

2. Immiin yanitta kontrol noktasinin yeri ve inhibisyonunun
etkileri nelerdir?

3. Mesane kanseri glincel
inhibitorlerinin yeri nelerdir?

4. Kasa-invaziv olmayan mesane kanseri tedavisinde kontrol
noktasi inhibitorlerinden beklentiler nelerdir?
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Celik ve ark.

Mesane Kanserinde Kontrol Noktasi inhibit&rleri
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cikar catismasi bildirmemistir.
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Abstract |

Metastatic renal cell cancer is a malignant disease and its treatment has been not been described clearly yet. These patients are generally symptomatic
and resistant to current treatment modalities. Radiotherapy, chemotherapy, and hormonal therapy are not curative in many of these patients. A
multimodal approach consisting of cytoreductive nephrectomy, systemic therapy (immunotherapy or targeted molecules), and metastasectomy
has been shown to be hopeful in prolonging the survival and improving the quality of life in some of these patients. Patients with oligometastatic
disease and good performance status have better results following this multimodal approach. Cytoreductive nephrectomy and adjuvant/neoadjuvant
systemic therapies (immunotherapy, targeted therapy) have been investigated for treatment options of metastatic renal cancer patients. After better
understanding of the genetic basis and the molecular biology of the renal cell carcinoma, targeted molecular therapies and immunotherapies have
emerged as more efficient alternative therapy options with moderate adverse effects. Metastasectomy in some of these patients improves survival
and quality of life, especially in those with lung and bone metastases. In this review we will summarize treatment options for metastatic renal cancer

patients.

Keywords: Cytoreductive nephrectomy, immunotherapy, metastasectomy, metastatic renal cancer, targeted molecular therapy

Introduction

Renal cell carcinoma (RCC) is a highly vascularized cancer
originating in the proximal tubule of the renal cortex, and
accounts for approximately 85% of all renal masses. Despite
the classic clinical triad of macroscopic hematuria, mass, and
side pain, about half of all cases are detected incidentally
during imaging. It is more common in males and accounts
for about 2-3% of all cancers. The rate of locally advanced
disease is approximately 20-25%, and metastasis is common
due to its hypervascular structure resulting from the molecular
mechanisms involved in its etiology [von Hippel-Lindau,
hypoxia-inducible factor, vascular endothelial growth factor
(VEGF)] due to the poor response of metastatic RCC (mRCC) to
chemotherapy and radiotherapy, the development and use of
current treatments have only slightly increased overall survival
(0S) rates from 5 months to 15 months. Metastasis can occur
in a wide variety of sites, commonly affecting the lungs, bones,
distant lymph nodes, liver, and brain. In approximately 25-30%
of RCC patients, the primary tumor has metastasized despite
appearing limited to the kidney in nephrectomy (1). mRCC is
associated with very high mortality; the average 2-year OS rate
is only 10-20%, with average survival of 10 months (2).

Immunotherapy and target-specific agents developed based on

a clear understanding of the underlying molecular mechanisms
of mRCC have offered slight survival advantages. However, it is
important to consider that this limited increase in survival may
be related to the fact that these treatments have been trialed
and used in patients with more advanced and even metastatic
disease compared to conventional and established treatment
alternatives such as surgery, radiotherapy, or chemotherapy. In
addition to these current treatments, the roles of cytoreductive
nephrectomy (CN) and metastasectomy in the treatment
of mRCC are areas of intensive research. In this review,
targeted therapy/immunotherapy options for mRCC patients,
the contribution of CN, and metastasectomy methods will be
summarized in light of the current literature.

Targeted Therapies/Immunotherapy

In place of immunotherapy containing interferon (IFN) and
interleukin (IL)-2, which have more side effects, the less toxic
VEGF and target of rapamycin kinase (mTOR) suppressive
therapeutic agents are currently favored. The order of use and
combinations of agents constitute an important area of research
in adjuvant/neoadjuvant targeted therapy/immunotherapy
studies. Prior to FDA approval of sorafenib and sunitinib as
first-line treatments in 2005, the toxic high-dose IL-2 provided
long-term remission in approximately 10% of patients, though
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its partial response rate was reported to be slightly better.
Moreover, during patient selection, ideal candidates were
identified as those with good performance status who had no
bone metastasis, low volume tumor, and prior nephrectomy.

The first-line treatments sunitinib and pazopanib are orally
administered drugs with multiple targets such as VEGF receptors,
platelet-derived growth factor receptors (PDGF), and other
tyrosine kinases. As first generation molecules, sunitinib and
pazopanib have been found to elicit higher response rates and
longer progression-free survival (PFS) rate than both placebo
and IFN-alpha, and OS has been reported as 30 months (3,4).
Motzer et al. (3) compared sunitinib and IFN in the treatment
of mRCC, and reported their respective PFS rates as 11 and
5 months and response rates as 31% and 6%. Escudier et al.
(5) compared sorafenib and placebo in patients who did not
respond to immunotherapy and radiotherapy, and reported PFS
as 5.5 months vs. 2.8 months, respectively. Although sunitinib
and pazopanib were found to be equally effective in the
COMPARZ study, pazopanib was more advantageous in terms
of side effects and quality of life (6). Hudes et al. (7) compared
IFN with weekly administered temsirolimus in mRCC patients
with poor prognosis and reported longer OS [hazard ratio (HR)
0.73] and PFS (5.5 vs. 3.1 months) in the temsirolimus group.
Combined therapy has not been shown to be superior to
temsirolimus alone. It was reported that it may be appropriate
as first-line treatment in low-risk RCC. Metabolic toxic effects
(hyperglycemia, hyperlipidemia, hypercholesterolemia) are side
effects of this class of agents.

Axitinib is an orally administered VEGF inhibitor. A phase 3
trial comparing axitinib and sorafenib as first-line treatment
demonstrated adequate safety and efficacy of axitinib and
reported that it could be used as a first-line drug (8). It has also
been reported that administering bevacizumab in combination
with IFN-alpha as first-line treatment provides a higher response
rate and longer PFS compared to IFN-alpha alone (9).

Patients whose disease progresses under treatment with a VEGF
receptor (VEGFR)-targeted agent can be switched to another
VEGFR-targeted agent or an mTOR inhibitor. According to phase
3 trial results, everolimus and axitinib can be used as second-line
therapy after first-line VEGF-targeted therapy (10). Everolimus is an
orally administered mTOR suppressant and is not recommended
as first-line therapy. Placebo-controlled randomized phase 3
trials have shown that everolimus extends PFS in patients
who exhibited progression during sunitinib/sorafenib treatment
(11). Resistance may develop against VEGF or mTOR-targeted
therapies over time. Combined use of VEGF and mTOR-targeted
suppressants may delay resistance. Randomized trials comparing
the combination of bevacizumab with temsirolimus or everolimus
to bevacizumab and IFN-alpha alone showed that combined
therapy did not increase efficacy, but resulted in higher rates of
drug-induced toxic effects (12,13). In a randomized phase 2 trial,
it is reported that the combination of everolimus and lenvatinib
[dual VEGFR/fibroblast growth factor receptor (FGFR) inhibitor]
is superior to everolimus alone in terms of PFS and OS (14).
In combination therapies, a lower starting dose of each agent
is necessary due to increased toxicity. The likely mechanism of
resistance involves the tyrosine kinases FGFR, MET, and AXL in an

alternative non-VEGF pathway (15). In a phase 3 trial, treatment
with cabozantinib, an inhibitor of VEGF receptor, MET, and AXL,
increased PFS and OS more than standard everolimus therapy
in patients who developed resistance to first-line VEGF-targeted
therapy (16).

Vaccines and the targeting of cytotoxic T-lymphocyte associated
protein 4 (CTLA-4), programmed cell death protein 1 (PD-
1), and programmed cell death protein 1 ligand (PD-L1) as
immune checkpoint inhibitors have opened new horizons
in immunotherapy. Nivolumab is a fully human monoclonal
immunoglobulin G4 antibody specific to PD-1. According
to preliminary results, this checkpoint inhibitor elicited a
better response compared to everolimus in patients showing
progression with VEGF-targeted agents, and also resulted in
fewer side effects and improved quality of life (17).

In brief, five antiangiogenic agents (pazopanib, axitinib,
bevacizumab, cabozantinib, and lenvatinib), as well as the
mTOR inhibitors temsirolimus and everolimus and the immune
checkpoint suppressant nivolumab were approved by the FDA
after sorafenib and sunitinib. Therapies should be selected
according to individual factors, side effects, and comorbidities
(caution should be exercised when using mTOR inhibitors in
patients with diabetes mellitus or nivolumab in patients with
autoimmune diseases).

The treatment of RCC with non-clear cell histopathology is
the same as that of RCC, despite having different molecular
properties. According to the National Comprehensive Cancer
Network guidelines, these are rare cases and the chances of
success with systemic therapy are low. In the literature, it is
reported that sunitinib extends PFS more than everolimus in
non-clear cell RCC, especially the papillary type (18). Limited
response to chemotherapy was obtained with a doxorubicin
and gemcitabine combination in sarcomatoid tumors and
with a combination of platinum-based drugs in collecting duct
carcinomas.

Various plasma, tissue, and tumor biomarkers are being studied
to improve prediction and efficacy in targeted therapies. Further
studies are needed to determine the predictive value of mTOR
pathway genes TSC1/2 and mTOR genes in the prediction
of the efficacy of these inhibitors, and the utility of high
pretreatment PD-L1 expression levels as a predictive marker in
nivolumab therapy. Intratumoral heterogeneity is an important
problem in determining this type of marker.

A randomized phase 2 study demonstrated the superiority
of cabozantinib to standard first-line sunitinib in moderate-
and low-risk patients (19). Combination treatments such as
lenvatinib with everolimus or nivolumab may be considered
in cabozantinib-resistant cases. Currently, nivolumab and low-
dose ipilimumab (a checkpoint suppressant that inhibits CTLA-
4) are being compared with sunitinib. The treatment decision
algorithm recommended in mRCC is summarized in Figure 1.
Although RCCs are known to be radiotherapy-resistant tumors,
radiotherapy may be beneficial for the palliation of symptoms,
especially in select cases with bone or brain metastasis. In
patients with malignant and symptomatic bone lesions, it has
been suggested that stereotactic ablative radiotherapy and
bisphosphonate use may provide metastatic local control. In
cases of brain metastasis, surgery, stereotactic radiosurgery
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(STRS), or whole-brain radiotherapy may be preferred as other
alternatives prior to systemic therapy.

Commonly used risk assessment methods are the Memorial
Sloan-Kettering Cancer Center model (lactate dehydrogenase,
corrected calcium, serum hemoglobin, Karnofsky performance
status, and time from diagnosis to start of treatment) and
the International Metastatic Renal Cell Carcinoma Database
Consortium model (IMDC) (Heng Criteria) (low hemoglobin,
high calcium, <80% Karnofsky score, <1 year between diagnosis
and initiation of systemic treatment, high neutrophil count, and
high platelet count). Differences in systemic or local progression
time lead to indecision regarding the application of medical or
surgical treatment. Aggressive surgical resection of metastatic
foci may not only be palliative, but may also provide long-
term remission or cure. These criteria can be used in decisions
regarding metastasectomy and first-line therapy. Ongoing
studies of combination therapies in mRCC and these agents’
mechanisms of action are summarized in Tables 1 and 2.

Metastasectomy

Metastasectomy can be performed at the same time as
nephrectomy to ensure disease-free survival, upon the
development of post-nephrectomy recurrence, or after systemic
therapy following nephrectomy. It is shown to improve disease-
specific survival (DSS) in patients with good overall performance
status, with a low volume or number of metastases (solitary is
optimal), and with metastasis limited to one organ (adrenal,
lungs, bones). A positive response to immunotherapy has been
reported to reduce tumor burden and associated metastatic
disease by 20-30% and extend PFS or OS. For metastases of
the brain and bones it is done as a palliative procedure. In
oligometastatic disease, it is of greatest benefit to patients
who have long disease-free intervals and are able to undergo
full surgical resection. Currently, there is no randomized
study comparing metastasectomy with medical treatment.
Despite a lack of high-quality evidence, it is reported that

metastasectomy can improve outcomes in selected cases.
In a large-scale study in which 28% of patients with mRCC
underwent metastasectomy, survival time was 44.3 months
among patients who underwent metastasectomy and 16.4
months among those who did not (21). In another series of 278
patients, Kavolius et al. (22) compared patients who underwent
curative metastasectomy at the first recurrence with those who
underwent noncurative surgery or were treated nonsurgically.
Five-year OS was 44%, 14%, and 11%, respectively (22).
They obtained the best results in patients with solitary lung
metastasis. Positive predictive factors include metastasis in a
single location at first recurrence, the number of metastases
(<3 foci), complete curative resectability of metastases, long
disease-free interval, metachronous recurrence, and good
performance status. In a recent systematic review, groups that
underwent complete metastasectomy were compared with
groups that underwent incomplete metastasectomy or did not
undergo metastasectomy. Complete resection was associated
with significant increases in DSS and OS (40.8 months vs. 14.8
months). HRs for DSS and OS indicated improved survival with
complete resection regardless of organ location (23).

Combination of systemic therapy and metastasectomy:
Data concerning the combination of targeted therapy and

Table 1. Selected ongoing studies of combination therapies as
first-line treatment in metastatic renal cell carcinoma (20)

Treatment Study
Pembr‘ollzumab—le'nyatlnlb v§ » CLEAR
everolimus-lenvatinib vs sunitinib

Nivolumab-ipilimumab vs sunitinib CheckMate 214
Atezolizumab-bevacizumab vs sunitinib IMmotion151

Avelumab-axitinib vs sunitinib JAVELIN Renal 101

Pembrolizumab-axitinib vs sunitinib KEYNOTE-426

Autologous dendritic cell

immunotherapy-sunitinib vs sunitinib ADAPT

Cabozantinib
o e .
Lenvatimb + High-dose T1.-2

Everolimmns

Pazopamb

Sunitinib

Other: Everolinms

Sorafenih PTOENOSIS)

Bevacizumab + IFN-a

Temsirolimus (poor

e
[“R CC —‘, I\:iﬂrle_l,.' Timmited —* Ewaluate c}'[||1ulhlu1i1.'|;- 1'|E]'|h|e|:rmn}' and
metastasectomy +/-
Second-line and other L No +
oplions
> Unresectable mass on imaging
Axitmib First-line aptions t'///

]

Evaluate for metastasectomy

Figure 1. Recommended treatment decision algorithm for metastatic renal cell carcinoma

mRCC: Metastatic renal cell carcinoma, IL-2: Interleukin-2, IFN: Interferon
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metastasectomy are extremely limited. The diversity of
drugs and heterogeneity in treatment initiation times in the
immunotherapy era present serious challenges in analysis.
Karam et al. (24) assessed metastasectomy in 22 patients who
had previously undergone at least one cycle of targeted therapy
as pseudo-neoadjuvant therapy. All detectable masses were
removed, 50% of patients survived disease-free, and the other
11 patients (50%) survived without the need for postoperative
targeted therapy. Their study showed that targeted agents and
metastasectomy provided long-term tumor-free survival in
carefully selected patients (24). Prognostic markers can also be
used for risk classification before metastasis surgery such as CN.
Low-risk patients are more suitable for metastasectomy. Different
studies have identified various influential factors, including
resectability, disease-free interval, number of metastases,
pleural infiltration, synchronous presence of primary RCC
and pulmonary metastasis, metastasis >3 cm, presence of a
histologically proven mediastinal and/or hilar lymph node.

Wedge resection, segmentectomy, lobectomy, and
pneumonectomy can be performed for a solitary lung metastasis
in selected cases. Bone metastasis is associated with shorter
survival. Metastases in the bones have been associated with
substantial bone pain, spinal cord compression with neurologic
deficits, pathologic fractures, and/or hypercalcemia (inadequate
effect of targeted therapies on the bones). Treatment approaches
used in such cases are curettage and cementation and/
or internal fixation, complete resection, and closed nailing
procedures. Bone metastases are most commonly detected in
the femur, humerus, and pelvis. Radiotherapy to the metastatic
site can be applied after surgery in these patients. In addition to
palliative pain relief, surgery may be recommended for solitary
bone metastases to prevent pathologic fractures or spinal cord
compression.

Because liver metastasis is an unfavorable indicator of
disseminated disease, liver resection is less commonly reported
in the literature. A solitary metastasis below 0.5 c¢cm in size
does not significantly affect survival. Patients with synchronous
metastasis reportedly benefit less from surgery. Retroperitoneal
recurrence (RPR) includes pathologically proven ipsilateral soft

Table 2. Targeted agents used in metastatic renal cell carcinoma
and their mechanisms of action

Targeted therapy agent Inhibited pathway
Bevacizumab VEGF

Axitinib VEGFR, PDGFR
Pazopanib VEGFR, PDGFR
Sunitinib VEGFR, PDGFR
Sorafenib VEGFR, PDGFR

Cabozantinib c-MET, AXL, VEGFR

Lenvatinib FGFR, VEGFR
Everolimus mTOR
Temsirolimus mTOR
Nivolumab PD1-PDL1

VEGF: Vascular endothelial growth factor, VEGFR: Vascular endothelial growth
factor receptor, PDGFR: Platelet-derived growth factor receptors, FGFR:
Fibroblast growth factor receptor, mTOR: Mechanistic target of rapamycin, PD1:
Programmed cell death protein 1, PDL1: Programmed cell death protein 1 ligand

tissue/psoas, ipsilateral lymph node, and ipsilateral adrenal
involvement. Location of RPR (renal fossa/soft tissue, lymph
node, or adrenal tissue) does not seem to affect DSS. Although
not supported by sufficient evidence, aggressive resection of
RPR may be curative in select patients.

Patients with brain metastasis have poor prognosis, with an
average survival time of 4-11 months and a 5-year survival
rate of 12%. A palliative approach is usually taken. Although
central nervous system lesions may be asymptomatic, they
may lead to loss of function, headache associated with edema,
neuropathy, and sensory or motor loss over time. Treatment
options include whole-brain/conventional radiotherapy, STRS,
or surgical resection. Radiosurgery or surgical resection improves
survival in select patients. lkushima et al. (25) compared brain
metastasectomy followed by conventional radiotherapy with
STRS or conventional radiotherapy alone, and reported median
survival times of 18, 25, and 4 months, respectively. Initial
number of tumors has been identified as an independent
predictive factor for central nervous system recurrence. The
role of tyrosine kinase inhibitors in the progression or remission
of brain metastases has not yet been clearly defined. The low
response rates in survival are partly due to the inability of
targeted therapeutic agents to cross the blood-brain barrier.

At 31%, the rate of concurrent thyroid and pancreatic metastases
is high. Therefore, if one is detected, the other organ should
also be investigated for metastasis. Table 3 shows the major
organ metastases that occur in mRCC.

In brief, metastasectomy can improve survival in select cases as
part of individualized treatment, and it can also be recommended
for patients who do not respond to medical treatment alone. It
should be kept in mind that in cases with isolated, resectable
metastases, metastasectomy is of greatest benefit to those with
long disease-free interval and good overall performance status.

Cytoreductive Nephrectomy

Surgery has an important role in mRCC. The removal of a
primary renal tumor in mRCC is referred to as CN. In two
randomized phase 3 studies by the Southwest Oncology Group
(SWOG) and the European Organisation for Research and
Treatment of Cancer (EORTC), CN followed by IFN-alpha was
shown to provide a significant survival advantage compared
to treatment with IFN-alpha alone (11.1 months vs. 8.1
months and 17.0 months vs. 7.0 months, respectively) (27,28).
According to retrospective analysis of a large database, CN
provided longer survival in those taking VEGF-targeted agents
or mTOR inhibitors compared to the unoperated group (17.1
months vs. 7.7 months) (29). Patients with good performance
status and low systemic disease burden are ideal candidates for
CN. The average interval between surgery and initiating IFN is
19 days. It is not clearly understood why CN improves OS. A
primary tumor isolates immune cells and antibodies. Removal of
the primary tumor is believed to be important in the treatment
of RCC due to immune mechanisms which are associated with
spontaneous regression of metastases. Nephrectomy allows
these immune factors to act on metastases. RCC causes the
release of VEGF, PDGF, FGF, and transforming growth factor
beta. Removal of the primary tumor prevents the circulation
of these growth hormones, thus reducing angiogenesis in the
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Table 3. Sites and frequency of metastases in metastatic renal cell carcinoma (26)

Organ Incidence (%)

5-year overall survival (%)

Characteristics favoring metastasectomy

Lung 45-75 36-50

Complete metastasectomy

Lung metastasis (<7)

Negative lymph node

>23 months RFS

Negative mediastinal lymph node
Resection if ymph nodes are present

Bone 15-34 35

Solitary metastasis
If multiple, only bone

Liver 20 18-43

ECOG 0

PNO in nephrectomy

Furhman 1-2 in nephrectomy
Metachronous metastasis at diagnosis
Solitary liver metastasis

No extrahepatic involvement

Retroperitoneum 3 18-52

Solitary recurrence
pNO in nephrectomy
Recurrence size (cm)

Brain 17 12

ECOG O
Age <60
Solitary lesion

Pancreas <1 72

Solitary metastasis
No extrapancreatic spread
No symptoms

Thyroid <1 51

Solitary metastasis
Age <70
No metastasis in the contralateral kidney

RFS: Reflux finding score, ECOG: The Eastern Cooperative Oncology Group

metastatic region.

Studies on the effect of immunomodulation on mRCC have
established that response to IFN-alpha-2b and IL-2 does not
exceed 15% in total. The addition of CN enabled reduction of
total tumor burden and palliative symptomatic improvement
(hematuria, pain, paraneoplastic symptoms such as anemia,
hypercalciuria). This palliative improvement also increases
tolerance to systemic therapies. However, it is also necessary
to consider the perioperative morbidity and mortality of CN in
difficult cases. In addition to publications indicating that CN is
beneficial, there are also publications which suggest otherwise.
It has been suggested that better results are obtained in patients
who undergo primary nephrectomy and that metastases
respond better to immunotherapy than primary tumors.

Although the SWOG and EORTC studies show that CN is
beneficial in mRCC, it is not yet clear which patients will benefit.
Certain patient characteristics were identified in those studies
which are favorable for CN: Removal of at least 75% of the
tumor burden, absence of central nervous system, bone, or
hepatic metastasis, adequate pulmonary and cardiac function,
the Eastern Cooperative Oncology Group performance status
of 0-1, and dominant clear cell histology. Besides these factors,
it has been reported that regional lymph node involvement,
vital symptoms, solitary or multiple bone or lung metastasis,
sarcomatoid features, and the thyroid-stimulating hormone
level >2 mIU/L are associated with poor prognosis. Other studies
have identified various prognostic factors for survival: Low
serum albumin level, high serum lactose dehydrogenase level,
clinical stage T3/T4 tumor, presence of metastatic symptoms,
presence of liver metastasis, blood transfusion, presence of a
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retroperitoneal or supradiaphragmatic lymph node at least 1
cm in size, age =60 years, Afro-American race, tumor grade 3-4,
primary tumor >7 cm, sarcomatoid histopathology, the presence
of both visceral and distant node metastases, neutrophil/
lymphocyte ratio (above or below 4), and good performance
status. They suggested that sarcopenia (nutritional status), low
body mass index, low preoperative albumin level, and low
preoperative hemoglobin level (<3.5 g/dL) are poor prognostic
factors. In patients undergoing CN followed by immunotherapy,
immunotherapy response rates have been reported as 44% in
cases of lung metastasis alone, 22% in cases of bone metastasis,
and 14% for metastases in multiple locations. The number
and location of distant metastases have been identified as an
important prognostic factor for DSS. Lymph node involvement
is a negative prognostic factor for survival compared with local
disease. The contribution of immunotherapy to survival in
patients with positive lymph nodes has not been determined.
Trinh et al. (30) used the Surveillance, Epidemiology, and End
Results database to examine 1415 patients who underwent CN,
619 of whom had nodal disease. Median DSS was reported as
7 months in cases with lymph node involvement, and OS rates
in patients with and without nodal disease were 40.2% and
65.8% at 1 year. At 5 years, these figures fell to 11.5% and
24.8%, respectively, and each additional involved lymph node
was reported to increase cancer-specific mortality by 5.1% and
overall mortality by 5.6%.

CN can be performed via open or laparoscopic approach.
Patients who undergo the laparoscopic procedure generally
tend to have shorter hospital stays and can start immunotherapy
earlier. Partial nephrectomy can be performed in cases of
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asynchronous bilateral renal tumor. Complication rates may be
high depending on tumor size. When compared with radical
nephrectomy, nephron-sparing surgery can be considered
within the context of CN in very carefully selected cases.
Complications may delay transition to systemic therapy. An
increased complication rate has been reported in patients aged
>75 years, those with low performance status, those with high
comorbidities, and those with =2 metastases. Mortality rate and
hospital experience are both correlated with complication rate.
CN complication rates vary in the literature, but mortality and
morbidity rates are higher compared to radical nephrectomy
performed for local disease.

CN combined with systemic therapy is still practiced, while
immunotherapy (IFN, IL-2) has been replaced by targeted
therapies. The PFS advantage was 11 months in the group that
underwent nephrectomy followed by sunitinib versus 6 months
in the group treated with sunitinib without nephrectomy (3).
Despite the bias in the selection of suitable patients for surgery,
the IMDC noted the benefit of CN in terms of OS in the era
of targeted therapy (31). According to this, patients with poor
prognosis and expected survival less than 12 months did not
benefit from surgery. In combination therapy research, studies
on CN followed by immunotherapy are older, but studies on
CN followed by targeted therapy are emerging. The role of CN
is still debated in terms of evidence-based medicine. You et al.
(32) performed CN before sunitinib or sorafenib in 45 patients
and administered systemic therapy alone to 33 patients. They
reported no statistically significant difference between the groups
with and without CN in terms of PFS and OS. Gore et al. (33)
reported significant improvement in PFS (12 months vs. 6.5
months) in patients who underwent CN prior to using sunitinib.
Choueiri et al. (34) assessed the effect of CN on patients receiving
targeted therapy. They compared patients who underwent CN
followed by sunitinib, sorafenib, or bevacizumab therapy with
those who received systemic therapy only. In the CN group,
HR was 0.68 (p=0.04) for OS, and the overall response rate
was 26.3% versus 11.5% in patients without CN. Heng et al.
(35) compared patients who underwent CN prior to systemic
therapy, and patients treated with targeted therapy only. The
median OS of patients who underwent CN was 20.6 months,
significantly longer than the 9.5 months in the group without
CN. Hanna et al. (36) evaluated CN + targeted therapy in 5374
patients in the National Cancer Database and targeted therapy
alone in 10.016 patients. The risk of mortality was found to be
lower in the CN group (HR 0.45). Young age, being treated at
an experienced center, low tumor stage, and clinically negative
lymph nodes have been identified as good prognostic factors
with CN. In a meta-analysis, Petrelli et al. (37) examined the OS
results of CN and targeted therapy, and reported significantly
reduced mortality risk with CN (HR 0.46; p<0.01). In the Clinical
Trial to Assess the Importance of Nephrectomy (CARMENA)
study, mRCC patients were randomized to a sunitinib arm and
a CN + sunitinib arm. CARMENA is a non-inferiority study and
upon completion will allow a better estimation of the benefits
of CN. The outcomes of this study will elucidate the role of CN
in the era of targeted therapy. Another important study is the
Immediate Surgery or Surgery After Sunitinib Malate in Treating
Patients with Metastatic Kidney Cancer (SURTIME) study by the
EORTC, which is comparing nephrectomy + sunitinib to sunitinib

+ nephrectomy. In the SURTIME study, it will be more difficult to
analyze the true value of CN.

Conclusion

mRCC is a complex disease and carries a poor prognosis.
CN, neoadjuvant/adjuvant systemic immunotherapy/targeted
therapy and, if necessary, metastasectomy are current
complementary approaches that partially extend the survival
of patients. Large-scale, randomized prospective studies are
needed to explore possibilities such as optimal sequences and
combinations of these therapies.

Questions

1. Which targeted therapeutic agent was not recommended as
first-line treatment?

Everolimus.

2. What is the most favorable location for metastasectomy?

The lung.

3. What are two important studies on the combined use of
cytoreductive nephrectomy with targeted agents?

The CARMENA and SURTIME studies.
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Metastatik renal hiicreli kanser (mRCC) henliz kesin ve etkin bir tedavisi
olmayan malign bir hastaliktir. Bu hastalar ¢cogu zaman semptomatiktir
ve tam tedavileri zordur. Radyoterapi, kemoterapi ve hormonal tedavi bu
hastalarda ¢cogu zaman etkisizdir. Coklu tedavi yaklagimlari kapsaminda
sitoreduiktif nefrektominin (CN), sistemik tedavilerin (imminoterapi veya
hedefe yonelik tedaviler) ve metastazektominin sagkalimi uzatabildigi
ve hayat kalitesini gelistirebildigi bir grup hastada g0sterilebilmistir.
Ozellikle oligometastatik ve iyi performans durumu olan hasta grubunda
coklu tedaviler kapsaminda CN, adjuvan/neoadjuvan sistematik hedefe
yonelik tedaviler veya immuinoterapiler, metastazektomiler degisik
calismalara konu olmaktadir. Renal hiicreli kanserin genetik temeli ve
molekdler biyolojisinin daha iyi anlasilmasiyla orta diizeyde yan etkilere
sahip immunoterapi ve hedefe yonelik tedavi kapsaminda cok sayida
alternatif tedaviler glindeme gelmistir. Metastazektomi de ozellikle
akciger ve kemik metastazlar icin bir grup hastada sagkalima ve yasam
kalitesinin gelistirilmesine katki verebilmektedir. Bu derlemede mRCC
hastalarinda uygulanabilecek tedavi alternatifleri 6zetlenecektir.

Anahtar Kelimeler: Sitoreduiktif nefrektomi, immiunoterapi,
metastazektomi, metastatik renal kanser, hedefe yonelik molekiler
tedavi

Abstract

Metastatic renal cell cancer is a malignant disease and its treatment
has been not been described clearly yet. These patients are generally
symptomatic and resistant to current treatment modalities.
Radiotherapy, chemotherapy, and hormonal therapy are not curative
in many of these patients. A multimodal approach consisting of
cytoreductive nephrectomy, systemic therapy (immunotherapy or
targeted molecules), and metastasectomy has been shown to be
hopeful in prolonging the survival and improving the quality of life
in some of these patients. Patients with oligometastatic disease and
good performance status have better results following this multimodal
approach. Cytoreductive nephrectomy and adjuvant/neoadjuvant
systemic therapies (immunotherapy, targeted therapy) have been
investigated for treatment options of metastatic renal cancer patients.
After better understanding of the genetic basis and the molecular
biology of the renal cell carcinoma, targeted molecular therapies and
immunotherapies have emerged as more efficient alternative therapy
options with moderate adverse effects. Metastasectomy in some of these
patients improves survival and quality of life, especially in those with
lung and bone metastases. In this review we will summarize treatment
options for metastatic renal cancer patients.

Keywords: Cytoreductive nephrectomy, immunotherapy,
metastasectomy, metastatic renal cancer, targeted molecular therapy

Giris

Renal hicreli kanser (RCC) tim bobrek kitlelerinin yaklasik
%85'ini  olusturan, bobregin korteksinde proksimal tubdl
kaynakh, c¢ok damarlanma gosteren, makroskopik hematdiri,
kitle ve yan agrisindan olusan klasik klinik lclemesine ragmen
yaklasik yarisi rastlantisal olarak gorlntileme metotlari ile
saptanan bir kanserdir. Erkeklerde daha sik olarak gorulir
ve tim kanserlerin yaklasik 9%2-3'tini olusturur. Lokal ileri
hastalik orani %20-25'leri bulmakta, etiyolojisindeki molekdler
mekanizmalarla [von Hippel-Lindau, hipoksi uyarilabilir faktor,
vaskiler endotelyal bliyime faktérid (VEGF)] saglanan asin
damarsal yapisi sebebiyle siklikla metastatik olabilmektedir.
Metastatik hastaligin kemoterapi ve radyoterapiye yeterli yanit

vermemesi sebebiyle genel sagkalim overall survival (OS)
degerleri 5 aylk sirelerden, ancak glincel tedavilerin gelistirilip
kullanilmasi ile ortalama 15 aylik slrelere ulasabilmistir. Metastaz
yerleri siklikla akciger, kemik, uzak lenf digUmleri, karaciger,
beyin basta olmak Uzere c¢ok cesitlilik gosterebilmektedir.
Yaklasik %25-30 RCC'li hastada nefrektomide hastalik organa
sinirll _bulunmasina ragmen hastalik metastaz yapmistir (1).
Metastatik RCC (mRCC) oldukga olimcil bir hastalik olup
ortalama iki yillk genel sagkalim orani sadece %10-20 ve
ortalama 10 aydir (2). Metastatik bobrek kanserinin altinda
yatan molekiler mekanizmalarin net anlasiimasi ile gelistirilen
hedefe yodnelik ajanlar ve imminoterapi sagkalima kismen
katki saglamistir. Bu tedaviler klasiklesmis ve kendini ispat etmis
cerrahi, radyoterapi veya kemoterapi gibi tedavi alternatiflerine
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gore daha ileri evre hatta metastazli hastalarda denenme ve
kullanilma olanagi bulmus, bu da sagkalim strelerindeki kisith
artis surelerinin bu goézle de degerlendirilmesi gerekliligini
dusindidrmektedir. mRCC'de bu glncel tedavilere ilave
olarak sitoredlktif nefrektomi (CN) ve metastazektominin
yeri de yogun sekilde arastirlmaktadir. Bu derlemede mRCC'li
hastalarda hedefe yonelik tedavi/immuinoterapi secenekleri,
CN'nin katkisi ve metastazektomi yontemleri glincel literatir
esliginde 6zetlenecektir.

Hedefe Yonelik Tedaviler/immiinoterapi

Yan etkileri fazla olan interferon (INF) ve interlokin-2 (IL-2)
iceren immiinoterapi yerine glinimiizde daha az toksik VEGF ve
rapamisin protein kompleksinin memeli hedefi (mTOR)
baskilayici tedavi ajanlarina yonelinmistir. Glinimizde adjuvan/
neoadjuvan hedefe yonelik tedavi/imminoterapi calismalarinda
kullanimindaki siralama ve kombinasyonlari 6nemli bir arastirma
alanini olusturmaktadir. 2005'te Amerikan Gida ve ila¢ Dairesi'nin
(FDA) sorafenib/sunitinib’i ilk tercih ilaclar olarak onaylamasi
oncesinde oldukca toksik yuksek doz IL-2 kismi yanit orani biraz
daha iyi bildirilse de, yaklasik %10 hastada uzun siireli remisyonu
saglayabilmistir. Ustelik hasta seciminde ideal adaylar iyi
performans durumu olan, kemik metastazi olmayan, dustk
hacimli hastaligi olan ve &ncesinde nefrektomi gecirenler olarak
belirlenmistir. Birincil sira tedavide sunitinib ve pazopanib VEGF
reseptorlerini, platelet-kaynakl blylme faktori reseptorlerini ve
diger tirozin kinazlar gibi ¢oklu hedefleri olan, oral kullanilabilen
ilaclardir. Sunitinib ve pazopanib birincil kusak molekdller olarak
hem plasebodan hem de INF-alfadan daha yiiksek yanit oranina
ve uzun progresyonsuz sagkalim progression-free survival (PFS)
oranina sahip bulunmustur ve genel sagkalim (OS) icin de 30 ay
olarak bildirilmistir (3,4). Motzer ve ark. (3) mRCC igin sunitinib,
INF karsilagstirmasinda yayinlamislardir ortalama PFS sunitinib
grubunda 11 aya karsilik 5 ay olarak, yanit oranini ise %31’
karsi %6 olarak bildirmislerdir. Escudier ve ark. (5) immiinoterapi/
radyoterapiye yanit vermeyen hastalarda sorafenib ile plaseboyu
kiyaslamiglar ve ortalama PFS'yi 55 aya karsi 2,8 ay olarak
bildirmislerdir (5). COMPARZ c¢alismasinda sunitinib ve
pazopanib esit derecede etkin bulunsa da, yasam kalitesi ve yan
etkiler agisindan pazopanib daha avantajli bulunmustur (6).
Hudes ve ark. (7) kotu prognozlu mRCC hastalarinda haftalik
verilen temsirolimus ile INFyi karsilastirmislar, temsirolimus
grubunda OS daha uzun zarar orani (HR) 0,73 ve PFS ise 5,5%
karst 3,1 ay bulunmustur. Kombine tedavinin tek basina
temsirolimusa Ustlinligl gosterilememistir. Dustk riskli RCC igin
birinci sira tedavi secenegi olabilecegi bildirilmistir. Metabolik
toksik etkiler (hiperglisemi, hiperlipidemi, hiperkolesterolemi)
bu sinifin yan etkileridir. Axitinib ise oral kullanilan bir VEGF
inhibitéradur. Axitinib’i  sorafenib ile birinci siralama icin
karsilastiran faz 3 calismada, vyeterli glvenlik ve etkinlik
gosterilmis, axitinib'in ilk tercih ilag olarak kullanilabilecegi
bildirilmistir (8). Yine birinci sira tedavide Bevacizumab'in INF-
alfa ile beraber uygulanmasi sadece INF-alfa kullanilanlara

nazaran daha yiksek yanit oranina ve uzun PFS orani sagladigi
bildirilmistir (9). VEGF reseptorii (VEGFR) hedefli bir ajan
kullanilirken hastaligi ilerleyen hastalarda diger bir VEGFR hedefli
ajan veya mTOR inhibitoriine gecilebilir. Faz 3 ¢alisma sonugclarina
gore birincil sira VEGF hedefli tedavi sonrasi ikincil sirada
everolimus ve axitinib kullanilabilir (10). Everolimus oral
kullanilan  mTOR baskilayicidir, birinci sira  tedavi igin
onerilmemektedir. Sunitinib/sorafenib kullanirken progresyon
goOsteren hastalarda plasebo kontrolli randomize calismalarda
bunun PFS'yi uzattigi faz 3 c¢alismalarda gosterilmistir (11).
Zamanla VEGF veya mTOR hedefli tedavilere karsi direng
gelisebilir. VEGF ve mTOR hedefli baskilayicilarin  kombine
kullanilmasi direnci geciktirebilir. Bevacizumab ile temsirolimus
veya everolismus beraberligi randomize c¢alismalarda
bevacizumab ve INF-alfa ile karsilastiriimis, etkinlik artisi
gorulmez iken, ilaglara bagimli toksik etkiler artmistir (12,13).
Randomize faz 2 calismasinda everolismus ve lenvatinib [ikili
VEGFR-fibroblast biyime faktor reseptdr (FGFR) inhibitord]
kombinasyonunun sadece everolismus'a nazaran PFS veya
OS'da daha iyi oldugu bildirilmistir (14). Kombinasyon
tedavilerinde baslangi¢c dozunu her bir ajan icin artan toksisite
acisindan daha disuk tutmak gerekir. Olasi diren¢ mekanizmasi
alternatif non-VEGF yolaginda FGFR, MET ve AXL tirozin
kinazlan icerir (15). Faz 3 calismada ilk sira VEGF hedeflenmis
tedavi sonrasi diren¢ gelisen hastalarda bir VEGF reseptoér, MET
ve AXL inhibitoéri olan cabozantinib alan hastalarda standart
everolismus tedavisi alanlara nazaran PFS ve OS uzamistir (16).
imminoterapi kapsaminda asilar ve immiin kontrol noktasi
aracilarinin baskilayicilan olarak sitotoksik T-lenfosit antijen 4'ln
(CTLA-4), programmed cell death protein-1(PD-1), programmed
cell death protein-1 ligandinin (PD-L1) hedeflenmesi yeni
ufuklar a¢maktadir. Nivolumab PD-1e 6zgin tam insan
monoklonal immiinoglobulin G4 antikorudur. Calismalarin
erken sonuclarina gore bu kontrol noktasi inhibitorl, VEGF
hedeflenmis ajanlarla progresyon gdsteren hastalarda
everolismus alanlara nazaran daha iyi yanit alinabilmis ve OS
uzamistir ve distk yan etki ile hayat kalitesinin gelistirilebilmesi
saglanmistir (17). Ozetleyecek olursak sorafenib ve sunitinib
sonrasl 5 antianjiojenik ajan pazopanib, axitinib, bevacizumab,
cabozantinib ve lenvatinib, ayrica mTOR inhibitorleri temsirolimus
ve everolimus, immun kontrol noktasi baskilayicisi nivolumab
FDA onayi almistir. Tedaviler kisisel faktorler, ilaclarin yan etkileri
ve eslik eden diger bozukluklara gore secilmelidir (diabetes
mellitus'ta mTOR inhibitorleri, otoimmiin hastaliklarda ise
nivolumab dikkatli kullanilmalidir). Berrak hicreli olmayan
histopatolojideki RCC'de, molekiler o6zellikleri farkli olsa da
tedavileri RCC gibidir. National Comprehensive Cancer Network
rehberine gore bunlar nadir olgular olup, sistemik tedavi ile
basari sanslari dusuktir. Literatirde 6zellikle papiller tipte olmak
Gzere non-RCC'de sunitinib’in everolismusa nazaran PFS'yi daha
iyi uzattigi bildirilmistir (18). Kemoterapiyle smnirli yanit
doksorubisin ve gemsitabin kombinasyonu seklinde sarkomatoid
tlmorlerde, gemsitabin ve platin bazl ilaglarin kombinasyonu
ise toplayici kanal karsinomlarinda alinabilmistir. Plazma, doku
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ve timodr kaynakl cesitli biyobelirtecler ile hedefe yonelik
tedavilerde ©6ngori ve etkinliklerinin arttiriimasi
cahsiimaktadir. mTOR yolagina ait TSC1/2 ve mTOR genleri bu
inhibitorlerin etkinligini 6ngdrmede, tedavi Oncesi donemde
yuksek seviyelerde ki PD-L1 ekspresyonu nivolumab tedavisinde
ongorisel bir belirte¢ olabilmesi icin daha ¢ok calismaya ihtiyag
vardir. Intratiméral heterojenite bu tip belirtec tespitinde
onemli bir sorundur. Randomize faz 2 bir calisma orta ve zayif
riskli hastalarda cabozantinib standart birincil basamak
sunitinib’e  Gstlnlagld  gosterilmistir  (19). Cabozantinib’e
direncte lenvatinib ve everolimus veya nivolumab gibi kombine
tedaviler dustinulebilir. Giincel olarak nivolumab ve dusiik doz
ipilimumab (bir kontrol noktasi baskilayicisi, CTLA-4'G engeller)
ile sunitinib karsilastirnimaktadir. Sekil 1'de mRCC'de Onerilen
tedavi karar algoritmasi 6zetlenmistir. RCC radyoterapiye direncli
timorler olarak bilinse de semptomlarin palyasyonu igin
radyoterapi uygulanabilir, 6zellikle kemik veya beyin metastazinda
bazi olgularda fayda saglayabilmektedir. Koti ve semptomatik
kemik lezyonlarinda stereotaktik ablatif radyoterapi ve bifosfanat
kullanimi ile metastatik lokal kontroli saglayabilecegi ileri
strdlmustdr. Beyin metastazlarinda sistemik tedavi dncesi cerrahi
veya stereotaktik radyocerrahi veya tim beyine radyoterapi
diger alternatif olarak tercih edilebilir. Risk belifleme y&ntemleri
olarak siklikla Memorial Sloan Kettering Cancer Center (MSKCC)
modeli (LDH, duzeltilmis kalsiyum, serum hemoglobini,
Karnofsky performans durumu ve tanidan tedaviye baslama
anina kadar gegen siire) veya International Metastatic Renal Cell
Carcinoma Database Consortium (IMDC) modeli (Heng Criteria)
(hemoglobinin dusik olmasi, kalsiyumun yiiksek olmasi,
Karnofsky skorunun <%80 olmasi, sistemik hale gelmesinin bir
yildan kisa olmasi, notrofil sayisinin yiksekligi ve trombosit
sayisinin ylksekligi) kullanilir. Hastalhgin sistemik veya lokal
progresyon zamanindaki farkliliklar medikal-cerrahi tedavinin

lizerinde

uygulanmasinda karasizliga yola acar. Metastatik odaklarin
agresif cerrahi rezeksiyonu sadece palyatif degil, uzun dénem
remisyon veya kir de saglayabilir. Bu kriterler metastazektomi ve
birincil sira tedavi seciminde kullanilabilir. Tablo 1 ve 2'de
mRCC'de slren kombinasyon calismalari ve bu ajanlarin etki
mekanizmalari 6zetlenmistir.

Metastazektomi
Nefrektomi esnasinda hastaliksizligi  saglamak amaciyla,
nefrektomi sonrasi rekiirrens esnasinda veya nefrektomiyi

takiben yapilan sistemik tedavi sonrasi da yapilabilir. Genel
performans dederlendirmeleri iyi olan, metastaz volimi veya
sayisi az olan (en uygun soliter), tek organla sinirh (adrenal,
akciger, kemik) metastazli hastalarda kansere &6zgi sagkalima
(DSS) olumlu katkisi oldugu gésterilmistir. immiinoterapiye
olumlu yanit timor yukunin ve iliskili metastatik hastahgi
%20-30 azalttigi PFS veya OS'yi uzattigi bildirilmistir. Beyin
ve kemikte palyasyonu saglar. Oligometastatik hastalikta uzun
hastaliksizlik donemleri ve cerrahi tam rezeksiyon yapilabilenler
en fazla yarar gorenlerdir. GUnimizde metastazektomi ile
medikal tedaviyi kiyaslayan randomize bir calisma yoktur.

Tablo 1. Metastatik renal hicreli kanserde ilk sira tedavi icin devam
eden secilmis kombinasyon tedavileri (20)

Tedavi Calisma
Pembr.ollzumab—le.nyatmlb v§ N CLEAR
everolimus-lenvatinib vs sunitinib

Nivolumab-ipilimumab vs sunitinib CheckMate 214
Atezolizumab-bevacizumab vs sunitinib IMmotion151

JAVELIN Renal 101
KEYNOTE-426

Avelumab-axitinib vs sunitinib

Pembrolizumab-axitinib vs sunitinib

Otolog dendritik hiicre

immunoterapisi-sunitinib vs sunitinib ADAPT

Evet

Sitorediktif Nefrektomiyi degerlendir ve
Metastazektomi +/-

v

Diger; Everolimus

Sorafenib prognoz)

mRCC _— Bobrek yerinde
Ikinci Sira ve diger L Hayir
secenekler
Axitinib Birinci Sira Secenekler
o Bevacizumab+INF-a
Cabozantinib <
: Yiksek doz IL-2
Lenvatinib+ Everolimus
Pazopanib
Nivolumab
Sunitinib

Temsirolimus (Kotu

Gorintilemede rezeke edilemeyecek kitle

¢ Hayir

Metastazektomiyi degerlendir

—_—
.
R

Sekil 1. Metastatik renal hiicreli kanserde onerilen tedavi karar algoritmasi

mRCC: Metastatik renal hiicreli kanser IL-2: interldkin-2, INF: interferon
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Kanit seviyesinin eksikligine ragmen metastazektominin secilmis
olgularda tedaviye katki saglayabildigi bildirilmistir. Genis Olcekli
bir calismada mRCC'li hastalarin  %28'ine metastazektomi
yapilmig, yapilan ve yapilmayan hastalarda sagkalim (44,3’
karst 16,4 ay) olmustur (21). Kavolius ve ark. (22) 278 hastada ilk
tekrarda kiratif metastazektomi uyguladigi hastalar, nonkiratif
cerrahi ve cerrahi disi tedavi uygulananlarla karsilastirmislardir.
Bes yilik OS %44, %14 ve %11 olarak bulunmustur (22). En iyi
sonuclar tek akciger (AC) metastazi olan hastalarda saptanmistir.
Olumlu 6ngora faktorleri; ilk rekirrenste tek yerde (lokasyon)
metastazin olmasi, metastaz sayisi (<3 odak) ve kuratif tam
rezeksiyonunun yapilabilmesi, uzun hastaliksiz donemin olmasi
ve rekirrensin metakron, hastanin performans durumunun iyi
olmasidir. Glincel bir sistematik derleme tam metastazektomi
ile tam olmayan veya metastazektomi yapilmayan gruplar
karsilastirilmistir. DSS ve OS'da belirgin artis raporlanmistir
(ortalama 40,8%e karsi 14,8 ay). HR calismada DSS ve OS icin organ
yerlesimine bagh olmaksizin tam rezeksiyon ile gelistirilmistir
(23). Sistemik tedavi ve metastazektomi birlikteligi: Cok az bilgi
hedefe yonelik tedavi ile metastazektomi birlikteligi konusunda
mevcuttur. Immiinoterapi caginda ilaclann cesitliligi ve baglanma
zamani konusundaki heterojenlik ciddi analiz sikintilarina yol
agmaktadir. Karam ve ark. (24) 22 hastada metastazektomiyi
degerlendirmisler, dncesinde en az bir seans yalanci neoadjuvan
tedavi olarak hedefe yénelik tedavi uygulamiglardir. Gorlinir tiim
kitleler cikarilmis, %50 hasta hastaliksiz, diger 11 hastada (%50)
postop hedeflenmis tedavi ihtiyaci olmamadan sag kalmistir.
Bu calismada hedefe yonelik ajanlar ve metastazektomi iyi
secilmis hastalarda uzun dénem tiimérsiiz bir sagkalim sagladigi
gosterilmistir (24). Risk siniflamasindaki sagkalim belirtecleri CN
gibi metastaz cerrahisi 6ncesinde de kullanilabilir. lyi risk grubu
hastalar metastazektomiye daha uygundur. Degisik calismalarda

Tablo 2. Metastatik renal hicreli kanserde kullanilan hedefe
yonelik ajanlar ve etki mekanizmalari

Hedefe yonelik ajan Etki yolagindaki inhibisyon

Bevacizumab VEGF

Axitinib VEGFR, PDGFR
Pazopanib VEGFR, PDGFR
Sunitinib VEGFR, PDGFR
Sorafenib VEGFR, PDGFR

Cabozantinib c-MET, AXL, VEGFR

Lenvatinib FGFR, VEGFR
Everolimus mTOR
Temsirolimus mTOR
Nivolumab PD-1 PD-L1

VEGF: Vaskuler endotelyal buytime faktort, VEGFR: Vaskiler endotelyal buyime
faktorii reseptort, PDGFR: Trombosit tlrevi buytme faktorl reseptorleri, mTOR:
Rapamisin protein kompleksinin memeli hedefi, PD-1: Programmed cell death
protein-1, PD-L1: Programmed cell death protein-1 ligand

rezeksiyon yapilabilirligi, hastaliksiz dénem, metastaz sayisi,
ploral infiltrasyon, primer RCC ile pulmoner metastazin senkron
mevcudiyetini, metastazin 3 cm'den biyik olmasi, histolojik
olarak kanitlanmis mediastinel ve/veya hiler lenf nodu 6nemli
bulunmustur. Secilmis olgularda AC'deki tek metastazda kama
rezeksiyon, segmentektomi, lobektomi ve pndmonektomi
uygulanabilir. Kemik metastazi daha koti sagkalimla iligkilidir.
Kemik metastazlar belirgin kemik agrlari, norolojik kayipli spinal
kord basilari, patolojik kiriklar ve/veya hiperkalsemi morbiditesi
ile iliskili bulunmustur (hedefe yonelik tedavilerin kemige yetersiz
etkisi). Bu olgularda kiretaj ve sementleme ve/veya internal
fiksasyon, tam rezeksiyon ve kapali c¢ivileme operasyonlari
yapilabilir. En sik kemik metastazlari femur, humerus ve pelviste
saptanmistir. Bu hastalara operasyon sonrasi metastaz yeriner
radyoterapi de uygulanabilir. Palyatif agrn rahatlamasina ek
olarak patolojik kiriklarin veya spinal kord basisinin énlenmesi
amaciyla tek kemik metastazlarinda cerrahi onerilebilir. Yaygin
hastaligin olumsuz bir gostergesi olarak literatiirde karaciger (KC)
rezeksiyonuna daha az rastlaniimaktadir. Boyutu 0,5 cm altida,
soliter metastaz sagkalimi 6nemli oranda etkilemez. Senkron
metastazli hastalar cerrahiden daha az fayda gormislerdir.
Retroperitoneal rekirrens patolojik olarak kanitlanmis ipsilateral
yumusak doku/psoas, ipsilateral lenf nodu ve ipsilateral adrenal
tutulumunu kapsar. DSS de RPR'nin lokasyonu (renal fossa/
yumusak doku, lenf nodu ve adrenal doku) arasinda fark
saptanmamigstir. Kanit diizeyi yetersiz de olsa secilmis hastalarda
RPR'nin agresif rezeksiyonu olasi kiratif olabilir. Beyin metastaz
olanlarda prognoz koti olup, ortalama sagkalim 4-11 ay olup, 5
yillik sagkalim 9%12'dir. Yaklasim genelde palyatifdir. Merkezi sinir
sistemi (MSS) lezyonlari asemptomatik olabilmesine ragmen,
zamanla fonksiyon kaybina, 6édemle bas agrisina, nébete duysal
veya motor kayiplara sebep olabilir. Tedavide tiim beyin/
konvansiyonel radyoterapi, stereotaktik radyocerrahi (STRS) veya
cerrahi rezeksiyon uygulanabilir. Secilmis hastalarda radyocerrahi
veya cerrahi rezeksiyon sagkalimi gelistirir. Ikushima ve ark. (25)
beyin metastazektomi ve takiben konvansiyonel radyoterapiyi
STRS ve sadece konvansiyonel radyoterapi ile kiyaslamislar
ortalama sagkalimi sirasiyla 18, 25 ve 4 ay olarak bildirmislerdir
(25). Baslangigtaki timor sayisi MSS rekirrensinde bagimsiz bir
ongora faktort olarak belirlenmistir. Tirozin kinaz inhibitorlerinin
beyin metastazlarinda progresyon veya remisyonu ile ilgili
henliz kesin bir tanimlama yapilamamistir. Sagkalimdaki bu
disuk cevap oranlari kismen hedefe yonelik tedavi ajanlarinin
kan-beyin bariyerini gecme yeteneginin yetersizligine baglidir.
Tiroid ve pankreatik metastazlarin %31 ile es zamanlh insidansi
yuksektir. Bu ylizden biri saptaninca diger organa da metastaz
olup olmadigi arastirlmalidir. Tablo 3'te mRCC'de baslica organ
metastazlar gosterilmistir. Ozetlersek kisilestirilmis bir tedavinin
parcasi olarak iyi secilmis olgularda metastazektomi sagkalimi
gelistirdigi gibi, tek basina medikal tedavi ile yanit alinamayan
olgularda da onerilebilir. izole cerrahi olarak cikarilabilecek
olgularda hastalik tekrar araliklarinin uzun oldugu ve genel
performans durumu iyi olan hastalar metastazektomiden en ¢ok
fayda goren grubu olusturdugu bilinmelidir.
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Tablo 3. Metastatik renal hiicreli kanserde metastaz yerlesimleri ve sikligi (26)

Organ insidans (%)

5 yil genel sagkalim (%)

iyi metastazektomi 6zellikleri

Akciger 45-75 36-50

Tam metastazektomi

AC metastazi (<7)

Negatif lenf nodu

RFS 23 aydan uzun

Negatif mediasten lenf nodu
Lenf nodlari varsa rezeksiyonu

Kemik 15-34 35

Soliter metastaz
Eger ¢oklu ise sadece kemik

Karaciger 20 18-43

ECOGO

Nefrektomide pNO

Nefrektomide Furhman 1, 2

Tanida metakron metastaz

Soliter KC metastazi

Ekstrahepatik tutulumun olmamasi

Retroperiton 3 18-52

Soliter rekiirrens
Nefrektomide pNO
Rekdrrensin boyutu (cm)

Beyin 17 12

ECOGO
Yas <60
Soliter lezyon

Pankreas <1 72

Soliter metastaz
Ekstrapankreatik yayilimin olmamasi
Semptom olmamasi

Tiroid <1 51

Soliter tiroid metastazi
Yas <70
Karsi bobrekte metastaz olmamasi

KC: Karaciger, ECOG: Dogu Kooperatifi Onkoloji Grubu, AC: Akciger, RFS: Niksstiz sagkalim orani

Sitoreduktif Nefrektomi

mRCC'de cerrahinin 6nemli bir roli vardir. mRCC'de primer
renal timérin alinmasi sitorediiktif cerrahidir. iki randomize
(The Southwest Oncology Group; SWOG ve The European
Organisation for Research and Treatment of Cancer; EORTC
calismalan) faz 3 calismada CN'nin sagkalim avantaji 6nceden
INF-alfa alan ve cerrahi yapilmayanlara gore istatiksel anlamli
oldugu gosterilmistir (11,1 aya karsi 8,1 ay; 17,0 aya karsi 7,0
ay) (27,28). Genis veri tabani taramali retrospektif verilere gore
VEGF hedefli veya mTOR inhibitéri alanlarda CN'nin cerrahi
yapilmayan gruba nazaran daha uzun sagkallm sagladig
bildirilmistir (17,1 aya karsi 7,7 ay) (29). Iyi performans
durumundaki ve sistemik hastalik yikiu distik olan hastalar
CN'ye ideal adaydir. Cerrahi sonrasi INF baglama siresi 19
ortalama giindir. CN sonrasi OS gelismesindeki sebep heniiz
tam anlasilamamistir.  Primer timoér immidn  hicreler ve
antikorlarin  tecridini saglar. RCC'nin tedavisinde immun
mekanizmalarin  6nemi primer timorin c¢ikarilmasi sonrasi
metastazlarin spontan regresyonu fikrine dayanir. Nefrektomi
etkinligini artirarak metastazlarda etkisine sebep olur. RCC, VEGF,
platelet-kdkenli blyime faktorl, FGF ve transforme edici
blyume faktori beta salinmasini saglar. Primer timorin
¢ikartilmasi bu biylime hormonlarinin dolasimini engeller ve
metastatik alanda anjiogenez inhibe olur. immiinomodiilasyonun
mRCC'de ki etkisi konusundaki calismalarda INF alfa-2b'ye ve
IL-2'ye toplam %15'i gecmeyen yanitinin oldugu bilinmektedir.
CN glindeme gelmis ve bu sayede total tumor yiki azaltildigi

gibi palyatif semptomatik bir katkisi da saglanmistir (hematdri,
agri, paraneoplastik semptomlar-anemi, hiperkalsiri). Bu palyatif
iyilesme sistemik tedavilere toleransi da arttirir. Ancak CN’nin
zorlu olgularda perioperatif morbidite ve mortalitesini de g6z
oniine almak gerekir. CN'nin fayda sagladigini belirten yayinlar
gibi aksini ileri siiren yayinlarda mevcuttur. Primer nefrektomi
yapilanlarin daha iyi sonu¢ verdigi fikri ve immdinoterapi
tedavilerine metastazlarin primer timoére nazaran daha iyi yanit
verdigi gorUsleri ileri strllmistir. SWOG ve EORTC calismalari
CN'nin mRCC'de faydal oldugunu gosterse de hangi hastanin
fayda gorecegi henlz net bilinmemektedir. CN'den fayda
gorecek hastalarin  bazi ozellikleri tanimlamislardir;  timor
yikinin en az %75'inin cikariimasi, MSS kemik veya KC
metastazinin olmamasi, yeterli pulmoner ve kardiyak fonksiyon,
Dogu Kooperatifi Onkoloji Grubu performans durumunun 0/1
olmasi ve baskin berrak hiicre histolojisidir. Bunun disinda
literatlirde kotl prognozun rejiyonel lenf nodu tutulumu,
yasamsal semptomlar, kemik ya da AC yerine metastazin c¢oklu
veya tekli olmasi, sarkomatoid 06zelliginin olmasi, tiroid uyarici
hormon seviyesinin 2 mlU/Lden ¢ok olmasiyla iliskili oldugunu
bildirmistir. Baska calismalarda sagkalim icin prognostik faktorler
belirlemislerdir; serum albumin seviyesinin dusiik olmasi, serum
LDH dizeyinin ylksek olmasi, klinik evre T3/T4 tiimor, metastatik
semptomlarin olmasi, KC metastazinin varligi, kan transfiizyonu,
en az 1 cm'lik retroperitoneal veya supradiyafragmatik lenf nodu
varligl, 260 yas, Afriko-Amerikan irk, tiimoér derecesinin 3/4
olmasi, primer timor boyutunun >7 cm olmasi, sarkomatoid
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histopatoloji, viseral ve uzak nodu metastazinin ikisinin de
olmasi, nétrofilin lenfosite oranini (NLR) 4'ln alti ve Usti ve
performans durumunun iyi olmasidir. Sarkopeninin (beslenme
durumu), vicut kitle indeksi dusukligu, preop albuminin
disikligl, hemoglobin preop dusukligu (3,5 g/dL altinda)
kot prognostik faktor oldugunu ileri sirmuslerdir. CN ve sonrasi
immiinoterapi alan hastalarda imminoterapiye yanit oranlari
sadece AC metastazinda %44, kemikte %22, coklu lokasyonlarda
ise %14 bulunmustur. Uzak metastaz sayl ve yeri kansere 0zgii
sagkalimda onemli bir prognostik faktor olarak belirlenmistir.
Lenf nodu tutulumu sagkalimda lokalize hastaliga gore olumsuz
bir prognostik faktordir. Lenf nodu pozitif hastalarda
immdinoterapinin sagkalima katkisi saptanmamistir. Trinh ve ark.
(30) Gozlem, Epidemiyoloji ve Sonuglar data bankasindan CN
yapilan 1415 hastay incelemisler 619 hastada lenf nodu pozitif
bulmuglardir. Ortanca kansere 6zgl sagkalim lenf nodu
tutulumunda 7 ay, bir yillik genel sagkalim ise lenf nodu
tutulumunda %40,2'ye karsi olmayanlarda %65,8 olarak
bildirilmistir. Bu oran bes yillik genel sagkallmda %11,5% karsi
%24,8 olarak saptanmis, her bir ilave lenf nodu tutulumunun
kansere 6zgli mortaliteyi %5,1 ve genel mortaliteyi ise %5,6
oraninda arttirdigi bildirilmistir. CN acik veya laparoskopik
yapilabilir genel egilim laparoskopik olanlarin hastane kalis
surelerinin  kisa olmasi ve immunoterapiye daha c¢abuk
baslanabilmesidir. Asenkron bilateral bobrek timori sebebiyle
metastatik hastalikta parsiyel nefrektomi uygulanabilir. Timor
boyutlarina bagli olarak komplikasyon oranlari yulksek olabilir.
Cok iyi secilmis olgularda nefron koruyucu cerrahi radikal
nefrektomi ile karsilastinldiginda CN kapsaminda dustndlebilir.
Komplikasyonlar sistemik tedaviye gecisi geciktirebilir. >75 yas,
disuk performans skalasi ve yiiksek komorbiditeler iki veya daha
¢ok metastazi olanlarda artmis komplikasyon orani bildirilmistir.
Mortalite orani ve hastanenin tecriibesi ile komplikasyon orani
iliskili bulunmustur. CN komplikasyon oranlar literatiirde
degiskendir ama mortalite ve morbidite oranlari lokalize
hastalikta yapilan radikal nefrektomiye nazaran daha coktur.
Halen CN'nin sistemik tedavi ile kombinasyonu giindemde olup,
imminoterapinin (INF, IL-2) yerini hedefe yo&nelik tedaviler
almistir. PFS avantaji sunitinib 6ncesi nefrektomi uygulanan
grupta, nefrektomisiz gruba nazaran 11 aya karsi 6 ay olmustur
(3). IMDC cerrahi icin segilen iyi hasta secimindeki yanllga
ragmen, hedefe yonelik tedaviler caginda CN'nin genel sagkalim
sonuclari acisindan yararini belirtmistir (31). Buna gore kotu
prognozlu ve sagkalim beklentisi 12 aydan ¢ok olmayan hastalar
cerrahiden fayda saglamamiglardir. Kombine tedavilerde CN
sonrasi immdinoterapi calismalari daha eski olmasina ragmen,
hedefe yonelik tedavi o6ncesi CN ile ilgili calismalar yeni
glindeme gelmistir. CN yeri halen kanita dayal tip agisindan yeri
tartismalidir. You ve ark. (32) 45 hastaya CN sonrasi sunitinib
veya sorafenib, 33 hastaya ise sadece sistemik tedavi
uygulamislardir. CN olan veya olmayan grupta PFS ve OS
agisindan istatistiksel fark saptamamistir. Gore ve ark. (33) ise

sunitinib kullanimi 6ncesi CN uygulanan hastalarda PFS'yi 12
aya karsi 6,5 ay olarak anlamli bildirilmistir. Choueiri ve ark. (34)
hedefe yonelik tedavi alan hastalarda CN etkisini
degerlendirmislerdir. Bir grup CN'yi takiben sunitinib, sorafenib,
bevacizumab kullanirken, digerleri sadece sistemik tedavi
verilmistir. CN grubunda HR OS icin 0,68 (p=0,04) ve toplam
yanit orani %26,3’e karsi %11,5 bulunmustur. Heng ve ark. (35)
hastalara sistemik tedavi 6ncesi CN uygulamislar, bir kismina ise
hedefe yonelik tedavi vermislerdir. CN uygulanan grubun OS
degerleri 20,6 aya karsi 9,5 ay olarak anlamh bulunmustur.
Hanna ve ark. (36) National Cancer Data Base'de ki 5374
hastada CN + hedefe yonelik tedavi, 10016 hastada ise sadece
hedefe yonelik tedaviyi incelemislerdir. CN grubunda &lim riski
daha dustk bulunmustur (HR, 0,45). Gen¢ yas, tecribeli
merkezde tedavi, distik timor evresi, klinik olarak negatif lenf
nodlari CN ile iyi prognostik faktor olarak iliskili bulunmustur.
Petrelli ve ark. (37) meta-analizde OS agisindan CN veya hedefe
yonelik tedavi sonuclarini incelemisler ve 6lim riskini CN igin
(HR 0,46; p<0,01) bulmuglardir. The Clinical Trial to Assess the
Importance of Nephrectomy (CARMENA) calismasinda mRCC
hastalari randomize olarak sunitinib kullanilanlar ve CN sonrasi
sunitinib  kullanilanlarla kiyaslanmisti. CARMENA c¢alismasi
yetersiz olmama calismasi olup, CN faydalarini tahmin etmemize
sonlaninca yarayacaktir. Bu calismanin sonucu bize hedefe
yonelik tedaviler caginda CN'nin yerini gOsterecektir. Diger
onemli bir arastirma EORTC'nin the calismasidir Metastatik
Bobrek Kanseri ile Tedavideki Sunitinib Malat Sonrasi Acil Cerrahi
veya Cerrahi (SURTIME) bunda nefrektomi + sunitinib, sunitinib
+ nefrektomi kollan kiyaslamaktadir. SURTIME calismasinda ise
CN'nin gercek degerini analiz etmek daha zor olacaktir.

Sonug

mRCC kompleks bir hastalik olup, prognozuda oldukca kotudiir.
CN, neoadjuvan/adjuvan sistemik imminoterapi/hedefe yonelik
tedavi ve gerektiginde metastazektomi bugin icin birbirini
tamamlayan hastanin sagkalimini kismen uzatan yontemlerdir.
Bunlarin siralamasi, kombinasyonlari gibi olasiliklar hakkinda
genis ve randomize prospektif calismalara ihtiyag vardir.

Sorular

1. Hangi hedefe yonelik tedavi ajani birinci sirada énerilmemistir?
Everolimus.

2. Metastazektomi icin en uygun lokasyon neresidir?

Akcigerler.

3. Sitorediiktif nefrektominin hedefe yonelik ajanlariyla kombine
kullanimi ile ilgili iki 6nemli calisma hangileridir?

CARMENA ve SURTIME calismalari.
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Abstract

Approximately 70-80% of bladder cancers are superficial tumors and not muscle invasive. Complete transurethral resection of the bladder tumour
(TUR-BT) is the standard approach to these patients. Intravesical treatments such as adriamycin, doxorubicin, epirubicin, mitomycin-c and Bacillus
Calmette-Guérin (BCG) may be performed after TUR-BT in order to prevent further recurrence or progression. BCG is generally used in high-risk
patients and causes local or systemic side effects in less than 5% of patients. Osteoarticular side effects are very rare and usually manifest as joint pain
and arthritis (%0.5-1). In this case report, we present the management of reactive arthritis in a patient treated with intravesical BCG for bladder cancer.

Keywords: Intravesical Bacillus Calmette-Guérin, bladder cancer, reactive arthritis

Introduction

Bladder cancer is the seventh most common cancer in males
worldwide, and eleventh most common when both genders are
considered. It is 3-4 times more common in men than in women,
especially after 60 years of age. Histopathologically, more than
90% of bladder cancers are transitional cell carcinomas and
70-80% are muscle non-invasive. Approximately 70% of non-
invasive bladder cancers are Ta tumors, 20% are T1 tumors,
and 10% are carcinoma in situ (1). The treatment approach in
these cases is complete transurethral resection of bladder tumor
(TUR-BT). A well-performed TUR-BT allows correct staging and
administration of intravesical treatment, which can prevent
recurrence or progression (2,3,4). These intravesical treatments
include adriamycin, doxorubicin, epirubicin, mitomycin-c, and
Bacillus Calmette-Guérin (BCG).

BCG is obtained from an attenuated strain of Mycobacterium
bovis (5). Intravesical BCG application, performed since 1976,
is believed to have an antitumor effect (5,6,7). Severe local or
systemic side effects related to BCG occur in less than 5% of
patients. Local side effects include cystitis findings, hematuria,
granulomatous prostatitis, and epididymuritis. Systemic side
effects may manifest as fever, allergic reaction, sepsis, arthralgia,
or arthritis (8,9). Of these adverse systemic effects, osteoarticular
involvement is rare, occurring in 1-5% of cases. Osteoarticular
side effects usually manifest clinically with joint pain and arthritis
(0.5-1%) (10,11). In this case report, we present a patient who

developed reactive arthritis after undergoing TUR-BT for non-
muscle-invasive bladder cancer and intravesical BCG treatment.

Case Report

Ultrasound examination in a 43-year-old male patient with
hematuria revealed a pelvic mass approximately 3 cm in
diameter. In cystoscopy, a papillary formation about 3 cm in size
was observed on the left sidewall and was resected. Following
TUR-BT, T1G3 was identified in histopathological examination
and intravesicular BCG therapy was planned. The first instillation
was done on postoperative day 18. After the fifth instillation, the
patient developed complaints of fever (38.2 °C), fatigue, and
pain, redness, and tenderness in his right big toe. The following
day he developed pain in the right knee and shoulder joints
and was readmitted to the hospital. After consultation with
the rheumatology department, laboratory analysis of complete
blood count, acute phase reactants, complete urinalysis, urine
culture, and serological markers was requested. Complete blood
count revealed leukocytosis (white blood cell count: 14.2x10%/
pL), acute phase reactants were elevated (C-reactive protein:
15.7 mg/dL), and erythrocyte sedimentation rate was 18 mm/L.
Urinalysis and urine culture were normal. Serologic examination
was negative for rheumatoid factor negative and positive for
human leukocyte antigen (HLA)-B27. Anteroposterior X-rays of
the right foot and knee were taken. X-ray to investigate the cause
of swelling in the knee revealed no evidence other than edema
in the soft tissue (Figure 1). The orthopedics and traumatology
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department was consulted and magnetic resonance imaging
(MRI) of the right knee joint was requested. MRI of the right
knee joint revealed fluid accumulation around the medial and
collateral ligaments. Samples of the fluid were obtained under
sterile conditions. On microscopic examination, 10-12 leukocytes
were observed in each field. Cultures of the fluid were negative.
Therefore, a diagnosis of septic arthritis was excluded.

Reactive arthritis secondary to intravesical BCG treatment was
suspected due to fever, oligoarthritis, and HLA-B27 positivity.
The patient was treated with prednisolone (32 mg/day for
7 days, followed by 24 mg/day), betamethasone (once a
week), and diclofenac sodium. Steroid therapy was tapered
and discontinued after 3 months, and the patient’s complaints
resolved completely (Figure 2).

The patient provided informed consent for his case to be
presented in this report.

Figure 1. Soft tissue edema in the patient’s right knee

Figure 2. The knee appears normal after treatment

34

Discussion

Osteoarticular side effects rarely develop due to intravesical
BCG therapy. In a 2006 review, Tinazzi et al. (6) screened 48
articles and classified 61 autoimmune complications developed
after intravesical BCG treatment. They reported that 64% of the
patients developed joint pain and arthritis, 24% had Reiter’s
syndrome, 4% had arthritis and fever, 2% had psoriatic arthritis,
and 2% had Sjogren’s syndrome.

Reactive arthritis secondary to intravesical BCG treatment is
usually seen in the fifth and sixth decades. It typically occurs
after the fourth or fifth instillation. Onset occurred after the
fifth instillation in our case. It is characterized by asymmetric
oligoarticular involvement. The most commonly involved joints
are the knee, wrist, and ankle. In addition to arthritis, patients
may exhibit dactylitis, urethritis, and uveitis (7,12,13,14).
Elevated acute phase reactants, inflammatory response in the
synovial fluid, and negative mycobacterial cultures of synovial
fluid are expected findings of laboratory studies. Other findings
should raise suspicion of septic arthritis. Blood and urine
analyses negative for infection support a diagnosis of reactive
arthritis (7,9,11). We suspected reactive arthritis in our case due
to the asymmetric articular involvement as well as the patient’s
high acute phase reactants levels and our findings of 10-12
leukocytes/field and negative cultures of fluid obtained from
the knee.

The mechanism by which reactive arthritis develops secondary
to intravesical BCG therapy is not yet clear. In a case report
published in 2002, Pardalidis et al. (15) claimed that
mycobacterial heat shock protein 65 shared similar homology
to human cartilage tissue, and suggested that this may cause
cross-reaction and increase cytokine production. The increase
in cytokine release activates CD8+ T cells, and cellular immunity
may lead to tissue damage (15). This autoimmune response is
more common after intravesical BCG treatment in individuals
who are positive for HLA-B27 and B7 (6). About 60% of patients
are HLA-B27 positive, as was our patient.

Reactive arthritis secondary to intravesical BCG therapy resolves
with treatment in most cases. The condition may become
chronic in small proportion of patients, but they can be
treated with non-steroidal anti-inflammatory drugs (NSAIDs)
and corticosteroids either alone or in combination, and if
necessary, immunosuppressive treatments such as methotrexate
can be used (6,7).

Antituberculous therapy may also be needed in some patients
who do not respond to treatment (7). The condition resolved
in our patient after a successful three months of treatment with
combined corticosteroid and NSAID.

Reactive arthritis is a rare side effect of intravesical BCG therapy.
Despite the low incidence of osteoarticular side effects, it should
be remembered that such reactions are more likely to occur in
HLA-B27 and HLA-B7 positive patients.

In the event of osteoarticular side effects, the patient should
be evaluated in collaboration with relevant departments,
particularly rheumatology, to determine whether the clinical
presentation is inflammatory in nature, to rule out septic
arthritis, and to initiate treatment as early as possible.
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0z
Mesane kanserlerinin yaklasik 9%70-80'ini yuizeyel ttiméorler olusturur.
Bu hastalarda yaklasim, timdériin tamamen transiretral rezeksiyonudur
(TUR-M). Iyi yapilmis bir TUR-M ve sonrasinda uygulanacak intravezikal
tedaviler ile daha sonraki niks veya progresyon Onlenebilecektir. Bu
intravezikal tedaviler adriamisin, doksorubisin, epirubisin, mitomisin-c
ve Bacillus Calmette-Guérin (BCG) olarak siralanabilmektedir. BCG'ye
bagh lokal veya sistemik ciddi yan etkiler hastalarin %5’inden azinda
gorilmektedir. Sistemik yan etkiler icerisinde olduk¢a nadir izlenen
osteoartikller yan etkiler ise %1-5 oraninda gorilmektedir. Osteoartikiler
yan etkiler genellikle eklem agrisi ve artrit ile klinik vermektedir (%0,5-1).
Bu olgu sunumunda mesane kanseri nedeniyle intravezikal BCG tedavisi
verilen hastada gelisen reaktif artritin yonetimini sunmaktayiz.

Bacillus Calmette-Guérin,

Anahtar  Kelimeler: Intravezikal

kanseri, reaktif artrit

mesane

Abstract

Approximately 70-80% of bladder cancers are superficial tumors and
not muscle invasive. Complete transurethral resection of the bladder
tumour (TUR-BT) is the standard approach to these patients. Intravesical
treatments such as adriamycin, doxorubicin, epirubicin, mitomycin-c
and bacillus Calmette-Guérin (BCG) may be performed after TUR-BT
in order to prevent further recurrence or progression. BCG is generally
used in high-risk patients and causes local or systemic side effects in
less than 5% of patients. Osteoarticular side effects are very rare and
usually manifest as joint pain and arthritis (%0.5-1). In this case report,
we present the management of reactive arthritis in a patient treated
with intravesical BCG for bladder cancer.

Keywords: Intravesical Bacillus Calmette-Guérin, bladder cancer,

reactive arthritis

Giris

Mesane kanseri tim diinyada erkek popilasyonda en sik
gorilen yedinci, her iki cinsiyet géz 6niine alindiginda en
stk gorilen on birinci kanserdir. Ozellikle altmis yasindan
sonra olmak Uzere, erkeklerde kadinlara oranla 3-4 kat daha
stk gorilmektedir. Histopatolojik olarak %90'indan fazlasi
transizyonel hiicreli karsinom olup ortalama %70-80'ini kasa
invaze olmayan mesane kanserleri olusturur. Kasa invaze
olmayan mesane kanserlerinin yaklasik %70i Ta, %20’si
T1 lezyon ve %710'u karsinoma in situdur (1). Bu hastalarda
yaklasim, timorin tamamen transiretral rezeksiyonudur (TUR-
M). lyi yapilmis bir TUR-M ile dogru evreleme yapilabilecek ve
uygulanacak intravezikal tedaviler ile daha sonraki niiks veya

progresyon Onlenebilecektir (2,3,4). Bu intravezikal tedaviler
adriamisin, doksorubisin, epirubisin, mitomisin-c ve Bacillus
Calmette-Guérin (BCG) olarak siralanabilmektedir.

BCG zayiflatilmis Mycobacterium bovis susundan elde
edilmektedir (5). 1976 yilindan bu yana yapilan intravezikal
etkinlik

disinitlmektedir (5,6,7). BCG' ye bagh lokal veya genel ciddi

BCG uygulamasi ile antitimor saglanildigi
yan etkiler hastalarin %5’inden azinda gorilmektedir. Lokal
yan etkiler sistitizm bulgulari, hematuri, graniilomatdz prostatit
ve epididimiorsit olup; sistemik yan etkiler ise ates, alerjik
reaksiyonlar, sepsis, artralji veya artrit olarak siniflandirlabilir
(8,9). Sistemik yan etkiler icerisinde olduk¢a nadir izlenen
osteoartikller yan etkiler ise %?1-5 oraninda gorilmektedir.

Osteoartikuler yan etkiler genellikle eklem agrisi ve artrit ile

Yazflma Adresi/Address for Correspondence: Dr. Bahattin Kizilgék, Gukurova Universitesi Tip Fakiiltesi, Uroloji Anabilim Dali, Adana, Tiirkiye
E-posta: bahattinkizilgok@gmail.com ORCID-ID: orcid.org/0000-0002-7732-1545
Gelis Tarihi/Received: 15.09.2017 Kabul Tarihi/Accepted: 04.10.2017

©Telif Hakki 2018 Uroonkoloji Dernegi / Uroonkoloji Biilteni Galenos Yayinevi tarafindan basilmistir



Kizilgok ve ark.
intravezikal Bacillus Calmette-Guérin Tedavisinin Nadir Gériilen Yan Etkisi: Reaktif Artrit

klinik vermektedir (%0,5-1) (10,11). Biz bu olgu sunumumuzda
kasa invaziv olmayan mesane kanseri nedeniyle TUR-M yapilan
ve sonrasinda intravezikal BCG tedavisi uygulanirken reaktif
artrit gelisen olgumuzu sunduk.

Olgu Sunumu

Kirk U¢ yasinda erkek hastaya hematiiri nedeniyle yapilan
ultrasonografide mesanede vyaklasik 3 santimetrelik kitle
saptandi. Bunun Uzerine yapilan sistoskopide sol yan duvarda
yaklasik 3 santimetrelik papiller olusum izlendi ve rezeke
edildi. TUR-M sonrasi histopatolojik incelemede T1G3
mesane kanseri saptanmasi Uzerine intravezikal BCG tedavisi
planlandi. Postoperatif 18. gilinde ilk instilasyonu yapilan
hastanin besinci instilasyonundan sonra ates (38,2), halsizlik,
sag ayak basparmaginda agn, kizariklik ve hassasiyet gibi
sikayetleri gelisti. Bir giin sonra sag diz ekleminde ve sag omuz
ekleminde agrlari olan hasta hospitalize edilerek romatoloji
bolimiine konsllte edildi. Romatoloji konsiltasyon sonucuyla
tam kan sayimi, akut faz reaktanlari, tam idrar tetkiki, idrar
kilturi ve serolojik markerleri istendi. Tam kan sayiminda
I6kositoz izlendi (beyaz kan hicresi sayimi: 14,2 10°/pL),
akut faz reaktanlarinda artis saptandi (C-reaktif protein 15,7
mg/dL, eritrosit sedimantasyon hizi 18 mm/L). Tam idrar
tetkiki ve idrar kiltliri normal olan hastanin yapilan serolojik
incelemelerinde romatoid faktér negatif, insan |okosit antijeni
(HLA)-B27 porzitif saptandi. Sag ayak ve diz eklemine yo6nelik
direkt grafiler cekildi. Diz ekleminde olusan sislik nedeniyle
cekilen direkt grafide yumusak dokuda 6dem disinda bulgu
saptanmadi (Resim 1). Ortopedi ve travmatoloji bolimiine
konstlte edilip sag diz eklemine ydnelik manyetik rezonans
gorintileme istendi. Sag diz ekleminin manyetik rezonans
goriintiilemesinde medial ve kolleteral ligamanlarin cevresinde
yogun mayi saptandi. Mayinin steril sartlarda orneklemesi
yapilip mikroskopik degerlendirmesinde her sahada 10-12
I6kosit izlendi. Kiltirde tGreme olmadi. Mayi kiltirinin steril
olmasi nedeniyle septik artrit tanisindan uzaklasildi.

Ates, oligoartrit ve HLA-B27 pozitifligi olmasi Uzerine
intravezikal BCG tedavisine sekonder reaktif artrit dtsunulda.
Hastaya prednizolon (7 gin 32 mg/gin, ardindan 24 mg/
gun), betametazon (haftada bir) ve diklofenak sodyum
tedavisi baslandi. Hastanin steroid dozlari azaltilarak Ucgulnci
ayin sonunda tedavi tamamlandi ve tim sikayetleri geriledi
(Resim 2).

Hastadan olgu sunumunda kullaniimak {zere bilgileri onayi ile
alinmistir.

Tartisma

intravezikal BCG tedavisi sirasinda gelisen osteoartikiiler yan
etkiler nadir gorilmektedir. Tinazzi ve ark. (6) tarafindan 2006

Resim 1. Sag diz ekleminde yumusak doku 6demi

Resim 2. Tedavi sonrasi normal diz grafisi
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yllinda yapilan derlemede 48 yayin taranmis, intravezikal
BCG tedavisi sirasinda gelisen 61 otoimmin komplikasyon
siniflandinimistir.  Yapilan c¢alismada, hastalarin %64'inde
eklem agnisi ve artrit, %24'Unde Reiter sendromu, %4'lGinde
artrit ve ates, %2'sinde psoriatik artrit, %2'sinde ise Sjogren
sendromu gelistigi bildirilmistir (6).

intravezikal BCG tedavisine sekonder reaktif artrit genellikle
besinci ve altinci dekadda gorllmektedir. En sik dért ya da
besinci instilasyondan sonra meydana gelmektedir. Bizim
olgumuzda da besinci instilasyondan izlenmistir.
Karakteristik olarak asimetrik oligoartikiler tutulum seklinde
izlenmektedir. En sik tutulan eklemler diz, el bilegi ve ayak
bilegi olarak sayilabilir. Artritin yani sira daktilit, Gretrit ve Gveit
de tabloya eslik edebilir (7,12,13,14). Yapilan laboratuvar
incelemelerinde akut faz reaktanlarinda artis, eklem sivisinda
enflamatuvar yanit ve eklem sivisi mycobacteria kiltirinin
negatif olmasi beklenir. Aksi halde septik artrit 6n planda akla
gelmelidir. Kan ve idrar tahlillerinin enfeksiyon acisindan negatif
olmasi reaktif artrit lehinedir (7,9,11). Olgumuzda Uli¢ eklemin
asimetrik tutulmasi; ayrica kanda akut faz reaktanlarinin yiksek
bulunmasi, diz ekleminden yapilan ponksiyon sonucu 10-12
I6kosit olup kiltirde Ureme olmamasi 6n planda reaktif artrit
tanisini akla getirmistir.

intravezikal BCG tedavisine sekonder reaktif artrit gelisiminin
mekanizmasi heniiz ¢ok acik degildir. Pardalidis ve ark. (15)
2002 yilinda yayinladigi olgu sunumunda, mycobakteriumun
sahip oldugu HSP 65'in (is1 sok proteini) insan kikirdak dokusuyla
benzer homolojiye sahip oldugunu, bu durumun capraz
reaksiyona neden olup sitokinlerin salinimini artirabilecegini
bildirmislerdir. Sitokinlerin saliniminin artisina bagl olarak
CD8 aktive olup hiicresel immdinite ile doku hasari meydana
gelebilmektedir (15). Bu otoimmin cevap HLA-B27 ve B7
pozitif bireylere intravezikal BCG uygulamasi sonrasi daha
stk gorulmektedir (6). Bizim olgumuzda da olgularnin yaklasik
%60'Inda oldugu gibi HLA-B27 pozitiftir.

intravezikal BCG tedavisine sekonder reaktif artrit, hastalarin
biylk bir kisminda tedaviyle gerilemektedir. Hastalarin azinda
kronik olabilmekle beraber bu hastalarin tedavisinde non-

sonra

steroidal antienflamatuvar ilaglar (NSAID), kortikosteroidler
tek basina veya ihtiyac
halinde metotreksat gibi tedavilere de
basvurulabilmektedir (6,7).

Bazi olgularda tedaviye diren¢ s6z konusu oldugunda
antitiiberkiloz tedavi de gerekebilmektedir (7). Olgumuzda (g
aylik tedavi (kortikosteroid ve NSAID kombinasyonu) ile basarili
bir sonug alinmis olup hastalik gerilemistir.

intravezikal BCG tedavisinin nadir yan etkilerinden biri de
reaktif artrittir. Her ne kadar osteoartikller yan etkiler az
gorilse de HLA-B27 ve HLA-B7 pozitif hastalarda bu yan
etkilerin ¢itkma olasiliginin daha fazla oldugu akla getirilmelidir.

kombine kullanilabilmekte;

immuinsupresan

Osteoartikller yan etkiler goérildiginde romatoloji basta
olmak Uzere ilgili kliniklerle irtibat halinde olunup tablonun
enflamatuvar olup olmadigi ortaya konulmali, septik artrit
tanisi her zaman ekarte edilmeli ve en kisa sire icinde tedaviye

baslaniimalidir.

Etik

Hasta Onayi: Hastadan olgu sunumunda kullaniimak (zere
bilgileri onayi ile alinmistir.
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Abstract

Prostate or bladder metastases of malignant melanoma (MM) are rarely encountered in clinical practice. To our knowledge, coexistence of prostate
and bladder metastasis of MM has not been reported to date. We present the case of a 58-year-old male who was diagnosed with MM of the umbilical
skin 2.5 years earlier and who presented to us with intermittent painless macroscopic hematuria and lower urinary tract symptoms. The prostate and
bladder lesions were removed as completely as possible by transurethral resection. Pathological examination demonstrated simultaneous prostate and

bladder metastases of MM.
Keywords: Bladder, malignant melanoma, metastases, prostate

Introduction

Secondary tumors of prostate and bladder are usually seen
as metastasis or direct tumoral extension (1). Metastasis of
malignant melanoma (MM) to prostate or bladder rarely causes
hematuria and lower urinary tract symptoms (LUTS) before it
becomes a systemically manifest disease (1). Although, prostate
or bladder metastasis of MM generally detected during autopsy
and extremely rare in clinical practice, with less than 20 cases
reported for bladder metastasis and only 2 cases reported for
prostate metastasis of MM in the last 30 years in the English
literature (2). We report a case of simultaneously detected MM
metastases into the prostate and bladder. To our knowledge,
this is the first reported case of metastatic MM of the prostate
and bladder identified simultaneously.

Case Report

A 58-year-old male patient presented with recurrent painless
gross hematuria for one month and LUTS for 3 months. He
had a history of wide local excision for his umbilical mass
and inguinal lymph node dissection 2.5 years ago, which is

diagnosed as MM pathologically. He had received interferon
alpha treatment for 2 years until bilateral pulmonary metastasis
and mediastinal lymph adenopathy occurred 4 months ago.
Physical examination revealed excision scar on the umbilicus
and right lower quadrant. Digital rectal examination revealed an
asymmetrically enlarged, irregular and firm prostate. Prostate-
specific antigen level was within normal limits (0.62 ng/mL).
Urinalysis, urine culture and urine cytology were normal except
hematuria. Ultrasonographic evaluation revealed moderate
hydronephrosis on the right kidney and increased bladder wall
thickness, especially, at the right side with irregular borders,
hypoechoic segmental lesions occupied almost whole prostate
and bladder are also demonstrated. Magnetic resonance
imaging of the abdomen showed filling defect and wall
thickening at the right side of bladder and multiple lymph
adenopathy located on obturator, para-iliac and inguinal
regions. Large mass lesion in the bladder with prostatic
involvement and right ureterohydronephrosis also noted.

During cystoscopy, darkly (black) pigmented lesions were seen
on the prostatic urethra, bladder neck and trigone (Figure
1a,b and c). Then, palliative transurethral resection of the
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lesions was performed (Figure 1a and 1c). After transurethral
resection of lesions, hematuria ceased and the LUTS subsided.
Histologic sections obtained from both prostate and bladder
neck composed of sheets of the neoplastic cells with large
eosinophilic cytoplasm and large and darkly basophilic nuclei
(Figure 2a and 2b).During cystoscopy, darkly (black) pigmented
lesions were seen on the prostatic urethra, bladder neck and
trigone (Figure 1a, b, ¢). Then, palliative transurethral resection
of the lesions was performed (Figure 1a, c). After transurethral
resection of lesions, hematuria ceased and the LUTS subsided.
Histologic sections obtained from both prostate and bladder
neck composed of sheets of the neoplastic cells with large
eosinophilic cytoplasm and large and darkly basophilic nuclei
(Figure 2a, b). Immunohistochemical (IHC) study illustrated
human melanoma black-45 and MART1 positivity which are
rather specific for MM (Figure 2c, d). Some of these cells
also had conspicuous nucleoli and some of them contained
intracytoplasmic melanin pigmentation (Figure 2b, e). Informed
consent form was obtained from the patient.

Discussion

MM is an aggressive neoplasm and its incidence is increasing
worldwide (3). MM is potentially curable when detected
early and treated appropriately. Recurrence and metastasis
are not uncommon, which also carries a grave prognosis with
significant morbidity and mortality (4). Except the regional

Figure 1. a, b, and ¢) Transurethral resection of lesions which

located at bladder and prostate performed at the same time to
relief his symptoms

Figure 2. a) Neoplastic infiltration beneath the urothelium
(hematoxylin and eosin, 20x). b) The same tumor is also seen in
the prostate. Tumor cells contained an intracytoplasmic brown
pigment (melanin) (hematoxylin and eosin, 100x). ¢) Human
melanoma black-45 and d) MART1 immunoreactivity (100x
immunohistochemical). e) Histochemical staining with Masson
Fontana verified the existence of intracytoplasmic melanin
pigment (Masson Fontana, 200x)

lymph nodes, most common metastasis sites for MM are lungs,
liver and brain. Hence, its metastasis can be seen any organs of
the human body, clinicians can be faced with various clinical
presentation related with affected organs (1,3).

Involvement of urinary system and male genital organs by
a secondary tumor can be seen either as a direct tumoral
extension or metastasis (1). Metastatic neoplasm of the urinary
bladder and prostate are extremely rare and 2% of the bladder
tumors and 2.1% of the prostate tumors are related with
metastases from the other primary tumors, respectively (5,6).
Actually, genitourinary system is a common site for metastasis
of MM, as many as 37% metastases had been found in autopsy
series of patients with MM. Probably other organ metastasis
might have caused dead of the patients with MM before the
emergence of urinary symptoms (7).

Most common presenting complaints of urinary metastasis
of MM are LUTS and painless macroscopic hematuria (2).
Although LUTS might be more prominent in patients with
prostatic metastasis than bladder metastasis, symptomatic
ambiguity and resemblance with benign prostatic hyperplasia,
overactive bladder or urinary tract infection symptoms may lead
to misdiagnosis and delay correct therapy (2,5). Unfortunately,
macroscopic hematuria is a delayed clinical sign of locally
advanced disease for bladder metastasis of MM (2,4).

Though urine cytology may have detected melanoma cells in
prostate and bladder metastases of MM, cytomorphology and
special stain must be combined with previous clinical history
of patient’s melanoma for the accurate diagnosis cystoscopic
findings (8). Clinicians must be remember that, without site
predominating, the location of the primary lesion is also highly
variable and metastatic lesions of the MM could be detected
soon after or over 20 years later (2).

Systemic metastasis of MM are compatible with stage 4 disease
and these patients have poor median survival of 6-10 months
and less than 5% surviving more than 5 years (8,9). First sites
of the metastasis, number of the metastases and resectability
of the metastasis are very important prognostic factors about
survival rates (4). Non-visceral metastases at first relapse i.e. in
skin, subcutaneous tissues, distant lymph nodes and lung also
related with better survival rate than visceral metastasis i.e. in
liver, bone and brain (4).

Treatment approaches in the urinary metastasis consists of
conservative management that includes radiotherapy,
chemotherapy, immunotherapy, and endoscopic resection of
the lesions for moderating symptoms. Partial or complete
cystectomy and radical prostatectomy should be thought as
a treatment modality for the patient potentially curable with
solitary metastasis and with longer life expectancy (4,8,9).

Despite extensive clinical researches and promising development
about immune modulation and numerous immunotherapy
strategies, the treatment options for metastatic MM have
been limited, therefore the prognosis of this entity is still
poor regardless of treatment modality and the survival rate
of these patients has not changed over the past 30 years
(4,10). Management of metastatic MM should be tailored to
the patient’s condition, symptoms and number and size of
metastases, clinicians should be considering a poor prognosis of
stage 4 disease when choosing treatment modality also.
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