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Introduction

Some studies have recently shown that the number of
tumor markers (TMs) requested is considerably higher than
expected based on cancer prevalence (1,2), and that many
factors may contribute to overordering of laboratory tests (3).
These findings are in agreement with studies performed in
case series showing that TMs are frequently requested inap-
propriately (4). The high rate of overutilization is related to an
increased risk of both overdiagnosis and false positive results,
with significant repercussions both on individual patients and
health care systems (5).

The pathway of knowledge translation of TM research re-
sults to clinical practice has changed over the years. Until a
couple of decades ago, primary studies were considered the
major source of information for clinical practice; studies re-
porting promising results were frequently advocated to sus-
tain the utilization of the marker. Over the last 2 decades —
also because of a progressive shrinkage of resources allotted
to the health care sector — clinical practice guidelines (CPGs)
have been more and more frequently considered the refer-
ence evidence to support clinical choices. However, it should
be noted that the primary studies concerning TMs frequently
lack design requirements needed to provide good-level evi-
dence according to criteria set for therapeutic intervention
trials. Randomization and blinding methods are applied in
only few studies where a TM is used as a predictive marker
to select patients for a given therapy. The majority of stud-
ies on TMs evaluate the diagnostic or prognostic information
provided by the markers in a nonrandomized manner; in the
case of determination of circulating tumor markers, which-
ever the result may be, it has no immediate impact on clinical
decision-making. As a result, panels preparing CPGs typically
lack high-level evidence on TMs according to standard re-
quirements for intervention trials; they frequently either do
not produce recommendations, or opt for formulating nega-
tive recommendations.

Nevertheless, in spite of either available negative recom-
mendations or the absence of recommendations, TM overor-
dering persists and tends to increase over time, demonstrat-
ing the poor adherence of clinicians to CPGs. Many barriers
may prevent clinicians from following guideline recommen-
dations, including discrepancies between promising results of
primary studies and the cautious position of CPGs, and the
frequent poor consistency between recommendations pre-
pared by different CPGs on the same clinical question.

Diagnostic randomized controlled trials are still infre-
quently performed, and although the number of comparative
diagnostic test accuracy studies is increasing, the vast majori-
ty of the available evidence comes from single test evaluation
studies. The latter studies do not measure patient-relevant
outcomes directly, and cannot be equated to pharmacologi-
cal clinical trials due to intrinsic differences in both design
and endpoints. Although a framework of “linked evidence”
has been in place for years, which strives to use evidence on
true positive, true negative, false positive and false negative
test results to deduct therapeutic and other patient-relevant
consequences of testing, the application of this framework
has been shown to be challenging (6). While awaiting the dis-
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tillation of higher quality evidence into comprehensive guide-
lines with possibly an application of the linked-evidence or
related frameworks (7), efforts should be made to improve
the adherence to existing guidelines.

Harmonization of different CPGs is a current strategy to
handle uncertainties or discrepancies between different
CPGs in settings where the clinical questions are complex,
e.g., screening programs or disease prevention campaigns.
Studies on the harmonization of recommendations for circu-
lating cancer biomarkers have not been published so far.

The aim of the present research project is to develop a
tool to summarize the recommendations and supplementary
information on circulating TMs offered by available CPGs on
solid tumors. The tool is intended to provide all possible evi-
dence-based choices concerning TMs for people facing a clin-
ical question in which the use of a TM could be contemplated.

Diligence was adopted to develop the tool according to a
structured and rigorous methodology in order to guarantee
the accurate extraction of relevant information including rec-
ommendations from selected guidelines as well as the valid-
ity of the synthesis of information from different sources.

Recommendations and supplementary information ex-
tracted from CPGs were clustered and summarized applying
4 increasing levels of synthesis, summarizing and simplifying
the information to make it explicit, verifiable, valid and re-
producible. The first 2 levels of clustering and synthesis are
available for consultation upon request. The last 2 levels of
synthesis are reported in the present article. They are the
Detailed Summary Tables and Take-Home Messages, which
represent the levels of synthesis suitable for practical use.
The Take-Home Messages are intended for use by health care
providers in clinical practice with the goal of improving the
appropriateness of TM use. The Detailed Summary Tables
can be used by policy makers for potential adaptation to their
own context and by educators to design teaching programs
consistent with the available evidence.

The tabulation of the information has been structured by
individual malignancies. Within each malignancy, we clus-
tered the information according to a set of clinical questions
established as being common to all malignancies. A parallel
assessment of the quality of the included CPGs has been per-
formed and the results are shown alongside the Take-Home
Messages in order to inform the reader about the quality of
the source (CPGs) from which the recommendations were
distilled.

The purpose of this project was to provide an accurate
and synthetic reproduction of the available evidence on the
clinical use of circulating TMs. We endeavored to avoid any
interpretation of the content of CPGs and used verbatim re-
porting of the original sentences whenever possible.

Likewise, the expert panel intentionally avoided express-
ing its own opinion in cases where different CPGs showed
discrepant positions on a clinical question. Dissimilar recom-
mendations of diverse CPGs may be due to different causes;
in fact, CPG panels have to interpret the primary TM evidence
in different local contexts with possibly dissimilar available
resources or patient preferences. Our panel deemed that
the complete presentation of clinical questions in which the
consistency between guidelines seemed poor represents a
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strength of the present project for 2 reasons; firstly, it pro-
vides an inventory of all possible recommendations after the
application of evidence synthesis frameworks; secondly, it
should help identify areas in which primary studies are es-
pecially needed to answer clinical questions concerning TMs.
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Methodology
Scope

CPGs are critical for translating evidence to application in
medical decision-making. Trustworthy guidelines are based on
a systematic review of the clinical evidence (1, 2). The num-
ber of CPGs has grown considerably and their quality is often
heterogeneous. The objective of the project was to provide an
easy-to-use but complete synthesis of TM recommendations
distilled from evidence-based CPGs. The ultimate aim was to
improve the appropriate use of TMs in clinical practice.

For the synthesis document to be useful it had to have the
following characteristics:

- to be developed with sound and structured methodology

- to include all recommendations and information on circu-
lating biomarkers reported in CPGs on solid tumors

- to synthesize recommendations and information in easy-to-
use tables at 2 decreasing levels of complexity

- to be useful for the following target audience: (i) health care
providers, (ii) policy makers for potential adaptation to spe-
cific settings, and (iii) staff developing educational material
informed by available evidence.

W
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Panel composition and project planning

The participating institutions and scientific societies sug-
gested 74 delegates to be enrolled in the expert panel. The
panel comprised a multidisciplinary group of medical oncolo-
gists, radiation oncologists, clinical pathologists, general prac-
titioners, internists, gynecologists, urologists, and experts in
evidence-based methodology.

The project was organized in work packages (WPs) with
dedicated tasks and milestones:

WP1 — Definition of the primary objectives of the project and
management strategies

WP2 — Search and selection of guidelines

WP3 — Appraisal of guidelines through the AGREE Il tool

WP4 — Assessment of the rate of utilization of a subset of
guidance documents in clinical practice

WP5 — Synthesis into “Detailed Summary Tables” and “Take-
Home Messages” regarding the recommended use of TMs

WP6 — Assessment of the correctness and completeness of
the information summarized in the summary tables by our
expert panel (n=74)

WP7 — External and independent verification of the correct-
ness and completeness of the information summarized in the
tables by an independent external committee (n=18).

WP1 was jointly managed by the Steering Committee and
the Scientific Committee of the project. The activities of WPs
2 to 6 were carried out by working groups composed of mem-
bers of the expert panel, in which oncologists and other cli-
nicians, laboratory staff, methodologists and other research
staff participated (see p. e364-e367). WP7 was realized by the
members of the Interregional Biomarkers Working Group, in-
stituted by the Health Commission of the Italian Permanent
Conference for Relations between State, Regions and the Au-
tonomous Provinces of Trento and Bolzano.

Search and selection process

We performed a systematic search for CPGs in the fol-
lowing databases: PubMed, the National Guidelines Clear-
inghouse and the GIN library. The search for guidance docu-
ments included the following search terms, their synonyms,
and associated MESH terms: "guideline OR recommendation
OR consensus OR consensus development conference" AND
"neoplasms OR carcinoma OR cancer OR tumor". We in-
cluded guidance documents published from January 2009 to
July 2015 in English or Italian. The search identified a total of
8,266 citations. In addition to searching bibliographic data-
bases, we searched 11 websites of state or local government
agencies and 61 websites of pertinent professional organiza-
tions in Italy.

We used a standardized set of selection criteria to identify
potentially relevant publications. The identified documents
were assessed for pertinence according to shared criteria es-
tablished by a selected group of 4 members of the expert panel
to select guidelines that fit the objectives of the project.

Only documents containing recommendations for clinical
practice were included. Reviews, technology assessments,
commentaries to CPGs, and service documents were ex-
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cluded. The types of biomarker considered were circulating
biomarkers measured in body fluids (blood derivatives of
serum or plasma/urine) with commercially available assay
methods. Fecal blood tests, laboratory tests aimed at moni-
toring metabolism, organ damage and blood cell counts were
not considered, as these do not present a direct relationship
with the tumor. Circulating tumor cells, cell-free circulating
DNA, and microRNA were also excluded from the assess-
ment. Guidance papers limited to rare tumors, sarcomas, he-
matological malignancies, the pediatric population, pregnant
women, and specific aspects of specialized topics (i.e., imag-
ing techniques, radiotherapy procedures, drug administra-
tion modalities) were excluded. We did not consider health
care procedures established by the Italian National Health
Service at the national and regional level (i.e., hereditary tu-
mors other than those of the ovary and thyroid), nor did we
consider screening programs currently provided by the Italian
National Health Service (i.e., screening for colorectal cancer,
uterine cervix cancer and breast cancer), as the latter do not
include circulating TMs. Details on the search strategy and se-
lection criteria will be described in a dedicated report on the
systematic review process (in preparation and available from
the corresponding author of the present article).

Selection of CPGs was independently performed by 3 ex-
aminers on the basis of the titles and abstracts of the 8,266
identified documents. A guidance document was considered
potentially relevant when 2 of the 3 examiners opted for in-
clusion. Documents included by a single examiner were dis-
cussed until consensus for inclusion or exclusion was reached.

A total of 1,181 potentially relevant documents were se-
lected, for which full-text reports were obtained. The result-
ing set was then screened for inclusion and the included re-
ports were grouped by guideline, allowing multiple reports
on a single guideline. If several versions of a specific guideline
were found, we included the most recently updated version.

We included a final set of 559 CPGs concerning 20 dif-
ferent malignancies: carcinomas of the breast, biliary tract,
colon-rectum, endometrium, esophagus, head and neck, kid-
ney, liver, lung, stomach, ovary, pancreas, prostate, uterine
cervix, urinary bladder, differentiated and medullary thyroid
cancer, germ cell testicular cancer, melanoma, mesothelioma
and neuroendocrine tumors.

Quality appraisal of guidelines

The selected guidance documents were further appraised
to determine their adherence to the IOM standards, which
require CPGs to be based on systematic reviews of existing
evidence (1). The 559 guidance documents were clustered
into 2 groups: 127 documents in which systematic reviews
were essential to generate recommendations (CPGs) and 432
guidance documents without evidence of systematic review
methodology (other guidance documents — OGDs). How-
ever, authoritative institutions or medical societies typically
produce guidance documents without applying systematic
review methods. We also knew up front that these docu-
ments are currently used by clinicians in their daily practice.
The Steering Committee therefore decided to provide all
guidance documents to the panel members with a request
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to judge which of the OGDs were used by our target audi-
ence. Whenever 25% or more of the panel members declared
that a given guidance document was used in clinical practice,
the guidance document was retained. In all, 111 of 432 OGDs
qualified for inclusion.

The development process

The detailed process of document development was
agreed upon by the Steering Committee and the Scientific
Committee (report in preparation and available from the cor-
responding author of the present article). The basic steps in
the process are summarized below:

— classifying the clinical questions (e.g., screening, diagnosis,
therapy)

— choosing the biomarkers of interest

— developing the specific queries on TM use within the clinical
questions

—retrieving and tagging information concerning every clinical
question

— data extraction from both types of guidance documents,
with quality assessment of CPGs and assessment of clinical
use of OGDs

— clustering and synthesizing information at decreasing levels
of complexity

— final write-up.

Classifying the clinical question

Given that the role of TMs may differ widely in the dif-
ferent clinical phases of the disease, we decided to consider
the clinical questions separately: (i) screening, (ii) differential
diagnosis, (iii) preoperative workup, (iv) reassessment after
curative treatment, (v) early detection of recurrence or pro-
gression, and (ii) monitoring of treatment response in ad-
vanced disease. Details of the considered clinical questions
are reported elsewhere (in preparation and available from
the corresponding author of the present article).

Developing specific queries within the clinical questions

The information related to the following specific queries
were found in the selected guidance documents:

1. Is the use of TM(s) explicitly recommended or not recom-
mended?

2. Which TM(s) is/are recommended or not recommended?

3. In which type of patients is/are TM(s) recommended or not
recommended?

4. Can TM(s) be used autonomously or should they be used in
association with other tests?

5. Are rules to interpret the result of TM determination pro-
vided?

6. Do the TM results have an impact on treatment decisions
or, more broadly, on the clinical management of the pa-
tient?

7. Is information on possible causes of false positive and false
negative results provided?

8. Is information on preanalytical or analytical issues that can
influence the reliability of the TM result provided?
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Retrieving and tagging information concerning every clinical
question
For every malignancy, all information concerning TMs in

the different clinical questions was identified in the selected

guidance documents. For each guidance document, the rel-

evant information was tagged, extracted (whenever possible

as a verbatim transcription) and classified as follows:

— Recommendation: part of text explicitly defined and clearly
recognizable as recommendation

— Supplementary information: (i) implicit advice for clinical
practice not recognizable as explicit recommendation; (ii)
additional information concerning the application and in-
terpretation of TMs

— Supporting evidence: reporting and conclusions of the evi-
dence used by the author team that developed the pub-
lished guidance document to draw up recommendations.

All information extracted from guidance documents was
clustered and synthesized in 4 rounds (levels) of increasing
simplification as described elsewhere (report in preparation
and available from the corresponding author of the present
article) and briefly summarized below.

— Level 1: The parts pertaining to TMs were retrieved from ev-
ery guidance document and transcribed verbatim, preserv-
ing the textual structure — e.g., paragraph, complete clause
— in which they were included, in a Master table (first-level
tabulation)

— Level 2: Portions of text strictly referring to TMs were ex-
tracted, clustered as recommendations and supplementary
information, and transcribed verbatim in a table (second-
level tabulation). Information from different guidelines was
summarized separately

— Level 3: Similar recommendations and supplementary in-
formation from different guidelines were summarized as
a single entry, followed by the acronyms of the CPGs and/
or ODGs formulating them (third-level tabulation: Detailed
Summary Table)

— Level 4: Essential information to support decision-making
in clinical practice was distilled and summarized in a further
simplified table (fourth-level tabulation: Take-Home Mes-
sage).

The present article reports the Detailed Summary Tables
and Take-Home Messages, which represent the levels of syn-
thesis suitable for practical use.

Managing information of CPGs and OGDs

Recommendations provided by CPGs are displayed in
Detailed Summary Tables and Take-Home Messages. Recom-
mendations from OGDs are embedded in both tables when-
ever they were consistent with those of CPGs. Recommenda-
tions reported exclusively by OGDs are not included in the
Take-Home Messages, but are provided as supplementary
information in the Detailed Summary Tables. CPGs and OGDs
are labeled as such in all tables in order to allow the reader to
track the source of the reported information.

Circulating tumor markers: a guide to their appropriate clinical use

Wording

The terms used to formulate recommendations were
found to be highly heterogeneous among the included guide-
lines, reflecting (i) the variable quality of the supporting evi-
dence, (ii) the different weight given to the trade-off between
the benefits and harms of an intervention in different con-
texts, and (iii) the uneven methodological rigor used to de-
velop the guidance documents. In agreement with the scope
of the project, the Scientific Committee settled on maintain-
ing the original terms used by different CPGs, thus avoiding
any attempt towards harmonization of the terms. When the
same recommendation was provided by more than one CPG,
the less stringent term (e.g., should rather than have to) was
chosen in the synthesis.

Indications concerning TMs can be grouped into 3 catego-
ries: positive recommendation (CPG recommends to use TM),
negative recommendation (CPG recommends not to use the
marker), and no explicit recommendation available. The third
category (no explicit recommendation available) encompass-
es different circumstances in relation to either the availabil-
ity and quality of evidence or the assessment of benefit and
harms, or both.

The following sentences were used in the synthesis to
represent the different circumstances in which no recom-
mendations were provided:

1. Clinical question considered, but TMs not addressed: The
clinical question (screening, differential diagnosis, initial
workup, etc.) is comprehensively considered by the CPG,
but circulating TMs are not mentioned.

2. Clinical question considered, no explicit recommendations
on TMs provided: TMs are mentioned and discussed with
reference to the clinical question, but the panel that de-
veloped the CPG deemed the available evidence or the as-
sessment of benefit and harms, or both, not adequate to
support a positive or negative recommendation.

3. Clinical question considered, but criteria to monitor treat-
ment response (including TMs) not addressed: Response
rates to different therapeutic regimens and survival ben-
efits are the most frequently addressed topics by guidance
documents in the clinical question “Monitoring of treat-
ment response in advanced disease”. If the guidance docu-
ment does not mention criteria to monitor the response, it
cannot be assumed that a systematic search of the primary
literature on TMs in this setting was performed. Therefore,
a sentence different from the first one was used since it
could not be appraised whether the clinical question had
been comprehensively considered.

These 3 sentences are used in the Detailed Summary Ta-
bles to provide comprehensive information on how different
guidelines considered TMs in different clinical questions. In
the Take-Home Messages a more general sentence indicating
that there are no recommendations on TMs was preferred
(Recommendations on TMs not available), given the practical
purpose of this level of synthesis.
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Agreeing on the synthesis process and results

The process of synthesis was agreed upon within the Sci-
entific Committee. The Detailed Summary Tables and Take-
Home Messages were submitted to the expert panel for eval-
uation (internal evaluation) and approval of the synthesis, or
for suggestions. Comments and suggestions were discussed
and accepted when appropriate. The Detailed Summary Ta-
bles and Take-Home Messages were then submitted to the
members of the Interregional Biomarkers Working Group, in-
stituted by the Health Commission of the Italian Permanent
Conference for Relations between State, Regions and the Au-
tonomous Provinces of Trento and Bolzano for external and
independent verification of the correctness and complete-
ness of the information summarized in the tables.

Assessment of CPGs with the AGREE Il instrument

CPGs were assessed with the Appraisal of Guidelines for
Research & Evaluation (AGREE 1) tool, in order to facilitate
comparison of the quality of the summarized CPGs on the
basis of an objective, standardized method (3). The instru-
ment comprises 23 key items organized into 6 domains. Each
domain captures a distinct dimension of guideline quality:
1. Scope and purpose; 2. Stakeholder involvement; 3. Rigor
of development; 4. Clarity of presentation; 5. Applicability;
6. Editorial independence. An AGREE quality score is calcu-
lated for each of the 6 AGREE domains using a 7-point scoring
system. A higher score indicates a better quality of the do-
main. The 6 domain scores are independent and should not
be combined into a single score.

Each CPG was rated by 2 evaluators independently. If the
CPG addressed multiple diseases, the evaluators considered
the documents as many times as the number of diseases ad-
dressed. The evaluators achieved high interrater reliability.
The scores of the 6 domains were subdivided into quartiles
and marked in different colors for easier comprehension of
the score (4).
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Take-home messages

USERS' INSTRUCTIONS

Definition and target audience

Take-Home Messages are presented in table format for every tumor type, summarizing essential information to support
decision-making in clinical practice. They are intended for use by health care providers.

STRUCTURE

Total number of selected documents (number of CPGs, number of OGDs)

Clinical question

Summary of recommendations

Recommended tumor marker(s)

CPG/total CPG

0OGD/total OGD

question

The symbol A
denotes that CPGs
formulated inconsistent
recommendations on
TMs in the clinical

provided

The sentence “Recommendations on TMs
not available” is reported when the clinical
question was considered by CPGs, but
either TMs were not addressed or no
explicit recommendations on TMs were

When CPGs explicitly
recommend against TM(s), the
word “None” is reported

The symbol & is shown when the
examined CPGs either do not
address TMs or, if TMs are
addressed, CPGs do not
formulate explicit
recommendations

information in
proportion to the total
number of CPGs that
consider the clinical
question (acronyms of
the CPGs in parenthesis)

(CPG acronyms) (OGD acronyms)
The different clinical Recommendations and information from The recommended TM(s) are Number of CPGs Number of ODGs
questions are reported | CPGs that consider the clinical question are | reported reporting the reporting the
summarized summarized summarized

information in
proportion to the total
number of CPGs that
consider the clinical
question

(acronyms of the OGDs in
parenthesis)

AGREE evaluation

CPGs concerning every malignancy were also assessed with the Appraisal of Guidelines for Research & Evaluation (AGREE Il)
tool. A higher score equals a better quality of the domain. The results are reported after the Take-Home Message tables.

Acronym

Domain 1

Scope and purpose

Domain 2

Stakeholder
involvement

Domain 3

Rigor of development

Domain 4

Clarity of
presentation

Domain 5
Applicability

Domain 6

Editorial
independence

Acronyms of
CPGs

Scores concerning the
overall aim of the
guideline, the specific
health questions, and
the target population
are reported for
every CPG

Scores concerning the
extent to which the
guideline was
developed by the
appropriate
stakeholders and
represents the views of
its intended users are
reported for every CPG

Scores concerning the
process used to gather
and synthesize the
evidence, and the
methods to formulate
the recommendations
and update them are
reported for every CPG

Scores concerning
the language,
structure, and
format of the
guideline are
reported for every
CPG

Scores concerning the
likely barriers and
facilitators to
implementation,
strategies to improve
uptake, and resource
implications of applying
the guideline are
reported for every CPG

Scores concerning
the formulation of
recommendations
not being unduly
biased with
competing interests
are reported for
every CPG

The scores of the 6 domains were subdivided into quartiles and marked in different colors as shown in the following table:

0-25th percentile

26th-50th percentile

76th-100th percentile

Additional notes
Take-Home Messages are reported in alphabetical order.
Information from OGDs on a specific clinical question were only reported in the Take-Home Messages if the clinical question was considered by CPGs.

Descriptions regarding these OGDs can, however, be found in the Detailed Summary Tables.
References concerning both CPGs and OGDs are reported after the Detailed Summary Tables, divided by type of malignancy and cited with the acronyms used

in the Tables.

W
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Detailed summary tables

USERS' INSTRUCTIONS

Definition and target audience

Take-Home Messages are presented in table format for every tumor type, summarizing essential information to support
decision-making in clinical practice. They are intended for use by health care providers.

STRUCTURE

Total number of selected documents (number of CPGs, number of OGDs)

Clinical CPG 0GD Summary of recommendations Supplementary information
question
The different | Number of | Number of | Recommendations from CPGs and from OGDs that Useful supplementary information for the clinical application
clinical CPGs OGDs are consistent with those of CPGs of TMs from both CPGs and OGDs are summarized (e.g.,
questions are | addressing | addressing | Only those parts of the text explicitly defined as suggested cutoff points, timing of serial sample monitoring,
reported the clinical |the clinical | recommendations and clearly recognizable as such causes of false positive or false negative TM results)
question question | ere considered Recommendations from OGDs that are inconsistent with
Similar recommendations and supplementary those of CPGs are reported
information from different guidance documents are | Advice for clinical practice not declared or not recognizable
reported once, followed by the acronyms of the as recommendation in the document is reported
guidance documents by which they are provided Acronyms of CPGs are printed in bold blue type, those of
Acronyms of CPGs are printed in bold blue type, OGDs are printed in regular type
those of OGDs are printed in regular type
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Introduction

This is the second of 3 parts of a guide to the appropriate
clinical use of circulating tumor markers (TMs). The full docu-
ment was published in Italy in October 2016 by the Italian
National Agency for Regional Health Services (AGENAS) on
behalf of and in collaboration with 9 Italian scientific societies
representative of a range of stakeholders (1). The publication
of the document in English was planned in 3 parts; the first,
concerning malignancies of the gastrointestinal tract, was
published in December 2016 (2); the second, appearing in
the present issue, refers to urogenital tract malignancies and
breast cancer.

Rationale

The number of TMs requested is considerably higher than
expected based on the cancer prevalence, and this shows
the low compliance of clinicians to clinical practice guidelines
(CPGs). Barriers preventing clinicians from adherence to CPG
recommendations include discrepancies between the cau-
tious position of CPGs and the encouraging results of primary
studies. In fact, the evidence provided by primary studies
tends to focus on the diagnostic accuracy of the tests rather
than on patient outcomes, the latter being a prerequisite for
good-level evidence in guideline development. While await-
ing the distillation of higher quality evidence into compre-
hensive guidelines, efforts should be made to improve the
adherence to existing CPGs. A project was developed to sum-
marize recommendations on circulating TMs offered by avail-
able CPGs on solid tumors, in order to provide all possible
evidence-based choices concerning TMs for anyone facing a
clinical question in which the use of a TM could be consid-
ered.

Methods

The structured and rigorous methodology adopted for
the extraction and synthesis of relevant information from
selected guidelines has been previously described in detail
(2). In brief, a systematic search for CPGs was performed and
a standardized set of selection criteria was used to identify
potentially relevant publications. Only documents containing
recommendations for clinical practice were included. A total
of 1,181 potentially relevant documents were selected from
8,266 identified records. Full-text reports were obtained for
559 guidelines concerning 20 different malignancies. The se-
lected documents were further appraised for adherence to
the standards of the Institute of Medicine (IOM), which re-
quire guidelines to be based on systematic review of existing
evidence (3), and clustered into 2 groups: 127 documents in
which recommendations were generated through systematic
review (CPGs) and 432 guidance documents without evidence
of systematic review (other guidance documents — OGDs).
CPGs were further assessed with the Appraisal of Guidelines
for Research & Evaluation (AGREE II) tool in order to facilitate
comparison of the quality of the summarized CPGs. OGDs
produced by authoritative institutions or medical societ-
ies are currently used by clinicians in their daily practice. All

Circulating tumor markers: a guide to their appropriate clinical use

OGDs were therefore presented to the panel members with
a request to indicate those actually used in clinical practice.
When 25% or more of the panel members declared that a
given guidance document was used in clinical practice, it was
retained. In all, 111 of 432 OGDs qualified for inclusion. Circu-
lating biomarkers measured in body fluids (serum or plasma/
urine) were considered.

Results

The tabulation of the information was structured by indi-
vidual malignancies; within each malignancy, the information
was clustered according to a set of clinical questions estab-
lished as being common to all malignancies. All information
extracted from the guidance documents was synthesized in
4 rounds (levels) of increasing simplification. The last 2 levels
of synthesis are the Take-Home Messages and Detailed Sum-
mary Tables. The former are intended for use by health care
providers in their clinical practice with the goal of improving
the appropriateness of TM use; the Detailed Summary Tables
are addressed to both policy makers for potential adaptation
to their own context and educators to design teaching pro-
grams consistent with the available evidence.

The implicit goal of the present guidance document is to
“stimulate extensive discussion and promote commentaries
and debate, with the ultimate ambition of improving the ap-
propriate use of TMs but also optimizing the proposed model
of comparative summary of the available evidence to facili-
tate extensive dissemination and consultation of the guid-
ance provided” (4).
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Take-home messages

USERS' INSTRUCTIONS

Definition and target audience

Take-Home Messages are presented in table format for every tumor type, summarizing essential information to support
decision-making in clinical practice. They are intended for use by health care providers.

STRUCTURE

Total number of selected documents (number of CPGs, number of OGDs)

Clinical question

Summary of recommendations

Recommended tumor marker(s)

CPG/total CPG

0OGD/total OGD

question

The symbol A
denotes that CPGs
formulated inconsistent
recommendations on
TMs in the clinical

provided

The sentence “Recommendations on TMs
not available” is reported when the clinical
question was considered by CPGs, but
either TMs were not addressed or no
explicit recommendations on TMs were

When CPGs explicitly
recommend against TM(s), the
word “None” is reported

The symbol & is shown when the
examined CPGs either do not
address TMs or, if TMs are
addressed, CPGs do not
formulate explicit
recommendations

information in
proportion to the total
number of CPGs that
consider the clinical
question (acronyms of
the CPGs in parenthesis)

(CPG acronyms) (OGD acronyms)
The different clinical Recommendations and information from The recommended TM(s) are Number of CPGs Number of ODGs
questions are reported | CPGs that consider the clinical question are | reported reporting the reporting the
summarized summarized summarized

information in
proportion to the total
number of CPGs that
consider the clinical
question

(acronyms of the OGDs in
parenthesis)

AGREE evaluation

CPGs concerning every malignancy were also assessed with the Appraisal of Guidelines for Research & Evaluation (AGREE II)
tool. A higher score equals a better quality of the domain. The results are reported after the Take-Home Message tables.

Acronym

Domain 1

Scope and purpose

Domain 2

Stakeholder
involvement

Domain 3 Domain 4

Rigor of development Clarity of

presentation

Domain 5
Applicability

Domain 6

Editorial
independence

Acronyms of
CPGs

Scores concerning the
overall aim of the
guideline, the specific
health questions, and
the target population
are reported for
every CPG

Scores concerning the
extent to which the
guideline was
developed by the
appropriate
stakeholders and
represents the views of
its intended users are
reported for every CPG

Scores concerning the
process used to gather
and synthesize the
evidence, and the
methods to formulate
the recommendations
and update them are
reported for every CPG

Scores concerning
the language,
structure, and
format of the
guideline are
reported for every
CPG

Scores concerning the
likely barriers and
facilitators to
implementation,
strategies to improve
uptake, and resource
implications of applying
the guideline are
reported for every CPG

Scores concerning
the formulation of
recommendations
not being unduly
biased with
competing interests
are reported for
every CPG

The scores of the 6 domains were subdivided into quartiles and marked in different colors as shown in the following table:

0-25th percentile

26th-50th percentile

76th-100th percentile

Additional notes
. Take-Home Messages are reported in alphabetical order.
. Information from OGDs on a specific clinical question were only reported in the Take-Home Messages if the clinical question was considered by CPGs.

Descriptions regarding these OGDs can, however, be found in the Detailed Summary Tables.
. References concerning both CPGs and OGDs are reported after the Detailed Summary Tables, divided by type of malignancy and cited with the acronyms used

in the Tables.

© 2017 Wichtig Publishing




Circulating tumor markers: a guide to their appropriate clinical use

e6b

panupuod aq o3

'suol1epuUaWWOd3J 12I|dXd Juasald 30U Op SHJD ‘PaAsSaIPPE BJe SAIL JI ‘4O SIAL SS2IPPE 10U OpP JY1I3 UOIISaNb [BDIUIID BY3 JOPISUOD 1Y) SOdD PAUIWEXD dY|
"uoiisanb ealuld 3y JapIsU0d 1eY1 SGDO JO 1aGLUNU [e301/UCNBUWIIOJUI PIZIIEWIWNS BY) Suiliodal SGDO ‘d90 1e303/A90 ,

"uonsanb |e21ul}2 Y3 J3PISUOD 3yl SOJD 4O J3GUINU [2301/UOIIBWILIOJUI PAZIIBWWNS 3Y) Buliodal sD4D :DdD [8303/9dD

(STOZ NJON ‘¥T0Z OINS3

(29-$10Z 3DIN

oseasip

(7390 [8303/a90

() 9dJ 18303/9dD

papusawwoday

suoiEpUAWIWOI34 40 Alewwing

‘0T0Z 0YNY ‘STOT NOIV) ‘LN-ETOT SHY ‘IN-ETOZ SHY) %] 3|ge|IBAR 10U S|A|L UO SUOIIEPUSWIWOIRY pasueape uj asuodsal
S/v €/€ judW3ea} JO SULIOHUON
(LN-ST0Z NV3 “¥N-STOZ NV3 (€T0Z VN2 ‘LN-E€T0T SHY
‘IIN-STOZ NV3 ‘0TOZ 0YNY) ‘INN-ET0Z SHY ‘IIN-€TOZ SHV) z 3|qe|ieAR 10U S|AJL UO SUOI1EPUSWIWOIY
8/v S/v
(¥T0Z ONS3
, , auopn J2JUED J3ppe|q J0) JUdWIeal]}
INN-STOZ NV3 ‘STOT WOIV) (08 5TOTZ 3DIN) uoissasSoad 10 25ua1INI3
J914e dn-moj|0} 40§ Ad0S01SAD 40} SuadJewOIq Adeulin 91N113sqns Jou oQ '
8/€ s/t J0 uon3P Apes
s Aq passalppe jou uolisanb |eatul auRess aAnein
adyfAqp Ppe3 " eaautdy 1 J9)JE JUBWISSISSEDY
(STOZ NDON ‘¥T0Z OINS3
‘LN-ST0Z NV3 "¥N-STOZ NV3
‘INN-STOZ NV3 ‘IIN-STOZ N3 (08-ST0Z IDIN ‘LN-ETOT SHY %] 3|qe|leAR 10U S|A]L UO SUOIIEPUSWIWOIY
‘0T0Z OY¥NYV ‘STOZ INOIV) ‘INN-ETOZ SHV ‘IN-ET0T SHY)
8/8 v/v dnyiom annesadoald
a4ed Asewiud Ag pauieyas sem Ay
|B31U1[D Y3 JBYM J3dURD Jappe|q pa3dadsns yum siualied ul (SINDIN
(25-ST0OZ 3DIN) pue gzdIAIN) s4a)Jew aulin jo Aseandoe dnsouselp ayi 01 Suluielsad
8/0 /T pal}1Iuap! Sem 3duapIAd ased Atewrid oN :uonewdojul Azeyuswalddng
(STOZ NDON ‘vT0Z OINS3
"LN"STOZ N3 ¥N-ST0Z N3 @ 3|qe|IEAR 10U S|A]L UO SUOI1EPUSWIWOID
‘IIN-STOZ NV3 ‘STOZ INOIV) (2s-9T0Z 3DIN) a8l WL Hep o
8/9 Ut TTINN
(WN-5T0Z NV3 ‘0T0Z 0¥NV) (08-5T0Z 3DIN) J93Ued Jappe|q paldadsns aiediisanul
8/t Ut 01 Ad025015Ad 40y suay4ewolq Aleulin 91n3asqns Jou op aJed Asewnd u|
(IWN-ST0Z Nv3) (08-5T0Z 3DIN) 2Je2 Alepuodas ui Jowny 3|qISIAUl 10333p 01
8/1 Ut Ad02s50315A2 01 10un(pe ue se pasn aq ued (ZzdIAIN “8'3) siaxiewolq Ateurn sisouSelp |elualapa
(¥10Z OWS3 ‘1N-STOZ NV3
‘INN-STO0Z NV3 ‘STOZ WOIV) (TT0T 415dSN) %] 3|qe|ieAR 10U S|A] UO SUOIIEPUSWIWOIY
v/v T/T Suiuaaidg
(swAuoude @oQ) (swAuoude nd)) (s)4954ew Jowny

uonsanb jeaiuld

(saoo 8 ‘s5d) £) ST :Suawndop pauiwexy

98essaw awoy-ayel

Y3ONVI ¥3aavig

© 2017 Wichtig Publishing



e7

Gion et al

TT0Z 41SdsSn

J49-ST0¢ IDIN

JS-ST0Z IDIN

€102 VN)

1N-€T0C SHY

INN-€T0C SHV

IIN-€T0T SHVY

uolyejuasaid
jo Awuepd
¢ utewoqg

j1uawdojanap
jo a0y
€ ulewoq

2ouapuadapul
|elio1p3
9 ulewoq

JUSWBBA|OAUI
Japjoyaxess
Z utewoq

asodund pue adoos
T ulewoq

Aujigesyddy

S ulewoq s9d) 40 swAuouy

(saoo 8 ‘s5d) £) ST :Suawnd0p pauiwexy

aSessaw awoy-ayeL

43ONVDI ¥43daavig

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

e8

panupuod aq o3

*SUOI1BPUSWIWO0D3 }121|dX3 JU3saUd 10U Op SOJD ‘PISSIPPE 3. SN JI “JO S|AL SS2IPPE 10U Op JBYID UOIISaNb [ed1uld aY3 JaPISUOD 1By} SOdD PaUIWEXd dYL @)
‘uonsanb [e21ulf2 Y3 JBPISUOD Jey} SO JO JAqUINU 103/UOIFBWIOJUI PAZIIEWIWNS 3Y3 Bulliodal sADO0 a0 [e103/A90
"uonsanb [e31UIfD BY3 JBPISUOI 1Y) SHD 4O JAGUINU [E10}/UOIBWIIOJUI PIZLIBWWNS BY1 Buniodal sD4D :9dJ [B101/9dD

(@90 [e103/a20

(1) 9d2 18303/9dD

papusawwoday

suoljepuswuwodal jo >._NEE3W

(sT0Z WOIV) (+W-¥T0Z 3DIN ‘6007 9023D)
9|ge|IBAR 10U S|AlL UO SUOIIEPUSWIWO0I9Y
v/t €/t
(STOZ NJON
‘BUnoA-yT0Z VINOSN3 o juswieaJy 0} asuodsal
28V-¥10Z ONS3) (+W-ST0C 00SV) Suli01UOW J0J BUO|E S|AIL JO 9SN PUBWLWIOIDI 01 JUBIDIYNSUl dJe eleq
v/€ €/t ,
V31D ‘€'STVD
(STOZ N2ON
‘BUNOA-¥T0OZ VINOSN3 J93ued 1seauq dlleisersw Joj Adesayy Suipiedal aseasip
28V-¥10Z ONS3) (+N-STOZ 0DSV) SUOISI29pP 03 33N(1IIUOI 0] JUBWISSISSE dAINdUN(PE Se pash ag Aew S|AIL pasueape uj asuodsal
v/t €/1 jusawiealy jo Suloyiuoy
(STOZ NDDN) (0gA14e3-210Z 3DIN)
9|Ce|IBAR J0U S|A]| UO SUOI}EPUSWIWO0IDY
v/t v/t @
(0gA14e3-€T0Z ONS3) (010Z JYAHN)
o paiedipul Ajjeatuld i Ajuo papuswwodal aJe SN L
v/t v/t V3D ‘€'STVD
(8unoA-¥TOZ VINOSNI DgAlie3 (0TOZ DYINHN uoljeUIWEXd [B21Ul[2 UO s3ulpuly d1y199ds ou yum juaned anewoldwAse
-€10Z OINIS3 ‘STOZ INOIV) ‘N4-2T0Z 0JSY ‘N4-ET0T SHY) SuoN 95IMI3Y10 ue ul Adesayl Adewud Js1ye Jadued 1Se3Uq JO IUB|[IBAINS uoissaiSoad 1o 93ua44ndal
v/€ v/€ 9UIIN0J JOJ PAPUBWIWIOIAI 30U SI YD 4O 67°LTVD 40 €°STVD J0 asn ay| 40 uondAlap Ajie3
s Aq passaippe jou uoisanb |edjul juaunes. anReINd
242 49p PRes " €D |eI}Ul J93jB JUDWISSISSERY
(STOZ NJDN ‘Bunoj (ogA1e3
-vT0T VINOSN3 ‘STOT NOIV) -ZT0Z 3DIN ‘98-2T0C SHY) (%) 3[ge|leAe 10U S|A|L UO SUOllepuUaWIWOIaY
v/€ 2/t dnyuom annesadoald
(STOZ NDON ‘uBerg-#10z NJON
‘BUnoA-¥10Z YWOSN3 “J8A1e3 s 9|qe|IBAR 10U S|AL UO SUOIIEPUSWIWOID
-€10Z OWS3 ‘STOZ NOIV) -§T0Z 30IN 28A1e3-Z10Z 3DIN) @ |QEIIEAE 10U SINL Hep d
s/s 2/t sisouSelp |ennuaJayiq
(swAuoude goQ) (swAuoude nq)) (s)49)1eW Jowny

uonsanb |eaul)

(sao0 9 ‘s5d) 6) ST :SUBWNI0P paulwexy

98essaw awoy-ayel

YIIJNVI 1SV3Iud

© 2017 Wichtig Publishing



e9

Gion et al

JS-STOZ IDIN

JgAle3-z10z DIN

+IN-¥T0C 3DIN

0TOZ JYINHN

600C 50030

+IN-STOZ 0OSVY

N4-¢10C OOSV

N4-€T0C SHY
99-210C SHY
9Juapuadapul uonejuasald j1uswdojanap JUDWAA|OAUI
|elionp3 Anjigesrddy jo Aepp Jo Jo31y Japjoyayeis asodund pue adoas
9 ulewoq S ulewoq v utewoq € ulewoq Z ulewoq T ulewoq $9d) 30 swAuosy

(sao0 9 ‘s9d) 6) ST :SUdWNIOP paulwexy
mmmmwsmeo;-wv_ﬁ ¥IINVD LSV3IYg

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

el0

STOZ IDIN
ov ST0Z 0JD
0s LY €10¢C SHY

9ouapuadapul uonejuasald juswdojanap 1USWA|OAUL
|el0}p3 Anjiqeoyddy J0 Ayue) J0 1081y Jap|oyaxeis asodiund pue adoas
9 ulewoq S ulewoq v ulewoq € ulewoq Z ulewoq T ulewoq $9d) 0 swAuooy

*SUOI1EPUBWIWOI3. 1121|dxX3 Judsald 10U Op SHJD ‘PAsSAIPPE e SN[ §I “JO S|AIL SSDIPPE J0U Op JBYMUS UOIISaNb [BI1UI|D DY} JOPISUOD JBY) SO PauUIWeXad 3yl @)

‘uonsanb |ed,

2 3Y3 JaPISUOD 1By} SADO 4O J2qUINU [e303/UONEWIOUI PaZHRWWNS 3Y3 Bulliodal SGDO :dDO [8303/AD0

‘uonsanb [ea1Ulfd 3Y3 JBPISUOD JBY) SDD 4O JAGLUNU [EI0/UOIIBWLIOJUI PAZUBWIWINS 3y} Buiiodal sD4D :DdD 18303/DdD ;)

(STOZ NJON aseasip
‘ZT0T OINS3 ‘STOZ INOIV) (€ETOT SHY) %] 3|ge|IBAR 10U S|AIL UO SUOIIEPUSWIWOIDY pasuenpe uj asuodsas
€/€ 1/t juawieaJ} jo Sulojuo
(STOZ NJDN ‘ZT0Z ONS3) (€TOZ SHV)
3|qe|IeAR JOU S|A]L UO SUOIIEPUSWIWOIY
v/t [74 @
UMOUY| 10U S| S33BJ |BAIAINS UO
(0T0Z 82VN ‘STOZ WOIV) (sT0Z 022) SUON Uu0130333p 32UaLINJ3J djewoldwAse Jo Joedwl 3y} 3SNeIDY PIPUBWWOIRI |  yoissaaSod 10 IULINIDI
v/t U 94 jouued syuazed dizewoldwAse ul (DJS Bulpnjoul) SIALL J0 3sh 8y 30 uoi3Ap Aple
S Aq passalppe jou uolnisanb |eajul uauRes anReInd
9ddA9p ppe3 " €21 | 1914 JUBWISSASSeaY
(STOZ NDON
‘2T0Z OINS3 ‘STOZ NOIV) (€T0T SHY) (%] 3|qe|leAe 10U S|A|] UO SUOllepuaW W03y
v/€ 1/t dnyom annesadoald
(STOZ NDON
‘2T0C OINS3 ‘STOT NOIV) (STOZ 3DIN) (%] 3|qe|leAe 10U S|A|] UO SUOllepUBWIWO0I3Y
v/€ 1/t sisouSelp |ennuaJapid
(swAuouoe goQ) (swAuoude nq)) (s)49)4eW JoWIN}
(@90 1e103/aso @ 9dd 1e101/9dd papuawwoday suollepuawiwodad jo Alewwng uonsanb |eaiuld

(saoo v ‘sod) €) £ :suawndop pauiwexy

98essaw awoy-ayel

YIIDNVI TVIIAY3AD

© 2017 Wichtig Publishing



ell

Gion et al

9Juspuadapul
|elio1p3
9 ulewoq

Aujigesy|ddy
g ulewoq

144 98
68 [4% 8
uonejuasaid uswdo|anap 1USWAA|OAUI
J0 Ayue) J0 1081y Jap|oyaeis asodind pue adoas
t ulewoq € ulewoq Z ulewoq T ulewoq

STOZ IDIN

€10C SHVY

TT0C NOV

$Dd)J J0 swAuo.oy

'SUOIEPUSWIWO023] 121|dX? JUasaId 10U 0P SOJD ‘PASSAIPPE e SIAL JI ‘IO SINL SS2IPPE 10U OP JaY1Id UolIsanb [eD1UljD 9Y3 JBPISUOD 1eY] SOdD PIUIWEXD 3yl
"uosanb |e21ul}2 Y3 J3PISUD 1Yl SGOO JO JSGUINU [2301/UONEWIOJUI PAZIIEWIWNS 3Y1 Suliodal SO a0 8103/A9D0
“uoiisanb |e31ul2 9y JBPISUOD J.Y1 SHJD JO 12GUINU [2301/UOIBLLIOJUI PIZLIEWIWNS BY) Bulliodal S94D :DdD 18303/9dD

(¥10Z 09S ‘STOZ NJON aseasip
‘€T0T OINS3 ‘STOT NOIV) (€TOT SHY) %] 3|ge|IBAR 10U S|AIL UO SUOIIEPUBWIWOIDY pasueape uj asuodsas
v/v T/T jJudwieasy jo Suloyuol
(€10 OWS3) (€ET0T SHY) uoissaiSoad 1o 3duaLINIB
%] 3|ge[I_AR 10U S|A|L UO SUOIIBPUSWIWO0IY
v/1 1/t 40 uonoap Ape;
S Aq passaippe jou uonsanb |eajul aliiEa. aAneind
9ddA9p PP : €211 1Ul 13)J€ JUBWISSASSERY
(STOZ NDON) (TT0Z NOV) peaJds J13e1Se19W 1IN0 3|NJ 0}
€/1 1/t STV a|qesiape si SuiSew aAlzesdoald S|9A3| SZTYD WNISS Pasealdu] JO ased u| dnyiom annesadoaid
(¥T0Z 09S ‘STOZ NJON
‘€T0Z OS3I ‘STOZ INOIY) (STOT 3DIN) %] 3|ge[IEAR 10U S|A|L UO SUOIIEPUSWIWO0IY
v/v 1/t sisouselp |enauaJapid
- s9d) Aq passaJppe j1ou uoisanb [eaiul) Sujuaaudg
(swAuouoe goQ) (swAuoude nd)) (s)49)p4eW JOWIN}
(» @90 1€303/a90 (p) 9dD 1€303/9dD papusawwoday suoll1epuawWWod34 jo Alewwng uonsanb |eaul)

(saoo v ‘s9d) €) £ :s1usawndop pauiwexy

98essaw awoy-ayel

YIDNVI TVIY13IINOAN]

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

el2

panupuod aq o3

(109-2T0Z ONS3
‘23-£T0Z OIS ‘'STOZ INOIV)

(03-€T0Z NOIS ‘D3-€10TZ SHY)

JaJued uelyeno _m__wzu_aw J0J 9|ge|leAe 10U S|A|L UO suoljepuawwioday

(23-€1T02 SHYV) juaWieaJ) anneInd
%] 9|qe|IBAB 10U S|A| UO SUOIIEPUSWIWOIDY i
v/0 1/t |enui Jayje Juawissasseay
J90UBd
(STOZ NDDN) (129-€T0T SHY) HQa1‘O2yg ‘ddv ueleAo |eljayudauou Jo ysi ssepd pue sisougoud ayi aujwIISp 03 sSulpuly
v/1 €/1 |B2IUI]D YHM UOIIRIDOSSE Ul Pash aq p|noys s|AL d1410ads-ASo|ols1y Jown |

(03-€T0Z ONST NV
-€10Z 500V ‘23-T10Z D0JV)

L/e

(03-€TOZ NDIS
‘INV-TT0Z 022 ‘TT0Z 31954)

9/¢€

(03-€10Z ONS3)

(23-€T0Z NOIS D3-TT0Z 3DIN
‘INV-TT0Z 022 ‘TT0Z 3954)

suolIpuod udiuaq
pue sasned |eai3ojoisAyd ‘sajoueusijew Jay3o Se yons ‘4adued UelIeAo Uey}
J3Y310 SUOSEaJ 10} PIBAS|D 9q UBD GZTVD :uolewsolul Aseyuswa|ddng

SSew uelJeAo ue JO jJuawssasse

v/< €/t dnyiom annesadoald
(st0z _W_uuz 109 , Gm.ﬁﬁow BIN siowny [|92 Wias Jo Aljiqissod ay1 JO 9sNeIaq SSew Uelieno xa|dwod
-ZT0Z ONST ‘INV-ET0Z DODV) TT0Z 3958 ‘129-€10T SHY) Ha1 .var_ﬂ ‘ddv ‘
Le o/ B Y3M Op 95€ J3pUN USWIOM ||B U] PRNSEaW 3¢ PINOYS 5IYg PUe d4V ‘HaT

(@90 [e303/a90

() 9dJ [8303/9dD

papusawwoday

SuoIlepUaWWO0d34 Jo Alewwing

e o/t SCIV) 9Y3 40} IN0 paLIIed 3 p|noys AdueuSijew Jo 3Si4 9Y3 4O UOIIRWIISS Uy
(STOZ NJON 23 (03-€T0T NDIS ssew |exaupe
-€T0C ONST ‘STOZ INOIV NV ‘STOZ 3DIN “D3-TT0T IDIN

-€10Z DOV I3-110Z DOOV) “WY-TTOZ 02D ‘TT0Z 3958) Ue JO J32ued uelJeAo Jo swoldwAs snoidsns YIM UsWoMm Ul IN0 pallied
LS o/s 3¢ p|noYs punoseJyjn diAjad Yyim uoj3punfuod uj JUsWaINseaw TV sisouselp [enuaIamIg
(93-€10Z NOIS Apnis Yyoieasad e 4O 1XaU0d 3y} (Ao3sy Apwey
(STOZ NDON 23-110Z H0IV) “4H-TTOZ JYWHN “YH-TTOT SHV) QuoN pnIs Y ¥ 4 aAnisod) ysi4 paseasdul
ul paJayo aq Ajuo pjnoys sdnoud 3si-y3siy ul J9dUed UelIeAO 10 SUlUDIIS i i X
s/t €/€ 1e 9|jdoad jo Sujuaaios

(STOZ NDON DOPUAWILIO?D]
‘STOZ INOIV D3-TT0Z D0DV) (210T 41SdSN D3-€T0T NOIS) QuoN uonejnjod

j0u s| uonendod |eJauasd ay) ul J9JIUED UBLIBAO J0) SUIUIDIDS :
€/€ 2/t |esauas Sujuaaids
(swAuouoe goQ) (swAuoude nq)) (s)49)4eW JOWIN}

uonsanb |eaun)

(saD0 0T ‘s9dJ ZT) 2z :suBWNI0pP paulwex3

98essaw awoy-ayel

YIINVI NVIIVAO

© 2017 Wichtig Publishing



el3

Gion et al

panuBuod aq o3

'SDdD JUJa4Ip Aq pariodal ale uojisanb |ed1UID By} Ul S|AIL UO SUOIIBPUSWWOI] JUBISISUODU|

'SUOIIEPUAWWOI3. 121|dXa Juasaid 10U Op SOJD ‘PISSAIPPE Je SL JI ‘4O SINL SS2IPPE 10U OP JaYd uolisanb [eD1UID 3Y) JBPISUOD JBY] SOdD PAUIWEXd 3yl )

"uoiisanb [e31uld Y3 J3PISUOD 1BY SGDO JO J3GINU [£301/UOIIBUIIOJUI PIZIIBWIWNS BY3 Buiiodal SDO :aD0 18303/A90 ,
"uonsanb |31ul}2 3y} JBPISUOD 1ey1 SOJD 4O JAGUINU [2101/UOIIEUIIOJUI PAZLIEWIWNS BY1 BuI0dal $94D :DdD 18303/9dD

(23-€70Z NOIS D3-TT0Z IDIN

(7390 1€303/a50

(1) 9dI 1£301/9dD

papusawwoday

suoepudawWIWOo3s Jo Aewwng

(STOZ WOIV) ‘139-€T0T SHV D3-€T0T SHY) 1] 3|ge|IeAR 30U S|AIL UO SUOI}EPUIWWOIDY
v/t s/v aseasip
(STOZ NJDN ‘23-€T0Z ONS3) (T10C 022) STIVD Adesayiowayd pasuenape uj asuodsal
v/t s/t 0} 9suodsaJ 8y} ssasse 0} |NJAsN S| GZTYD JO JUBWAINSEIW |eLIdS juawieasy jo Suionuopy
(STOZ NJON ‘TT0Z 0953) (LD9-€T0Z SHY) uiqiyul J22ued ueleAo |eljdyHdauou yum siuaned jo dn-mojjo} su1znod
9/t v/T ‘Ha1 ‘9aYg ‘ddv 93 Ul JUdWaInseaw |AL d14109ds-A80]|01SIY SNUIZUOD 0} PIPUBWWODAI SI }|
(5102 NJON dn-mojjoj Sun 0 JudwaJnseaw
‘N4-2T0Z 0953 ‘STOZ NOIV) (ZT0Z DHINHN) 11} SULINP 5CTV) 403
2UI3N0J JO SUOD pue soid 3y} 40 pawojul ANy 3G P|NOYS USWOAN
9/¢ v/t
(03-€T0Z ONIS3 S5UBLINDSI
‘N4-210Z 0953 ‘STOZ WOIV) (ZT0Z J¥INHN)
ofe o/t SZIVD 10 D2UBPIAS GZTVD SI 33y} I pawdoylad aq pinoys SuiSew |eaiSojoipey
(STOZ NDON o
23-€10Z ONS3 ‘N4-210Z 0953 A4a84ns aA110Npal01Ad Alepuodas 1oy 3|q181|s a4e oym asoy)
‘TT0Z 0953 ‘STOT INOIV) (2T0T DYIANHN) Suipnjpul ‘GZTVD JO 1USWAINSEIW dUIINOJ WOJ4 11J2Udq ABW USWOM SWOS
9/s v/t 3uoN
(03-€70Z SHY) dn-Moj|0} BUIIN0J JO} PIPUSWIWOIBI J0U SI SZTVD
9/0 v/t . .
(23-€T0Z NOIS) AJolepuew jou si dn-moj|oy uoissaiSoud 10 33uaiinda
9/0 v/T Sunp GZTVvD J0 JUdWaJINSeaw aulnod ‘swoldwAs Jo a3uasqe ay3 uj 40 uo13I3P Apes
(swAuoude goo) (swAuoude oq)) (s)49> W Jowny

uonsanb |esui)

(saDo 0T ‘SDdD TT) TT :SUAWNI0P paujwex]

98essaw awoy-ayel

YIINVI NVIIVAO

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

eld

¢102 41SdsSn

J3-€T0C NOIS

STOZ IDIN

J3-T10Z IDIN

CT0Z DYINHN

YH-TTOZ DUINHN

INV-TT0Z 020

1102 020

T10C 3959

139-€10C SHY

J3-€10C SHY

YH-TT0C SHY

@Juspuadapul uolnejuasaud jJuswdo|ansp JUDWDA|OAUL
|elionp3 Ajiqeaiddy j0 Ae) JoJosiy Jap|oyaxeis asodund pue adoas
9 ulewoq S ulewoq ¢ ulewoq € ulewoq Z ulewoq T ulewoq $9d) 0o swAuo.y

(sa90 0T ‘sDdD TT) TT :SIUdWNI0P paulwex3
e d3IDNVI NVIHVAO

© 2017 Wichtig Publishing



el5

Gion et al

panunuod ag o3

(zT0Z 418dSN
‘TTOT SHIAN ‘STOZ NV3
‘¥T0T JHd41D ‘TTOT 0ISY)

sasodund Suluaauds J0j Pasn UsYyMm SaW021N0
yyeay anoidwi Suysay sawil-3uljgnop pue ‘adojs ‘Aydo|an ‘Alisuap ySd pue
¥Sd 9944 {5}J01INd YSd parsnipe-ade 1ey) palelisuowap sey adUIPIAS ON

€/0 6/s
(¥T0Z NDON (z107 41SdSn ‘a3-€10Z VNV
. . . . uo130333p AlJea Jo SyS14 pue syyauaq erpuaiod
€10T OINS3 ‘STOZ WOIV) 2T0T 0JSY ‘€T0Z SHY)
93 JO paWIOoU] 3Q P|NOYS UBW ‘PaJaPISU0I S| SUIUIBIIS JadUeD 31e3soud §|
€/ 6/v
\ (414 41Sdsn vsd s1eak Op
¢lOc SHIN 510 Nv3 98e je paJayo aq p|noys Sujuaalds paseq- ‘(3ud3sap uedIBWY-UBDL
(5T0Z WOIV) ‘1102 VN2 ‘a3-€10Z VNY) 1€ P3434J0 99 pInoys sul P9SEQ-¥Sd 13Uadsep UESLSWY-UIYY
10 10 Aio1siy Ajlwey aanisod ““8+9) Jaaued a1eisodd Jo ysu Jay3iy e sl alayl
€/1 6/s
(2102 SHAIN auoN sieaA GT-0T 1se9) 1e Jo Adueroadxa
(¥T0Z NDON ‘STOZ WOIV) ‘ST0Z NV3 ‘TT0Z VNI ‘€T0T SHY) 341] pue snieys dduew.opad poos e YHM UBW PIWIOLUI-|[|SM B 0} PaJ3J40
€/t 6/v 94 1ySiw uo110313p Ajuea uoj ASa1eu1s pardepe-ysi ‘pazijenpiAlpul uy
(zT0Z SHIN ‘YTOT 90IS papusawwodal Jou
(sTOZ NOIV) ‘d3-€T0Z VNV ‘2TOZ 0DSY) S11591 ¥Sd 941 YHM Jaoued dielsold Joy Bujuaalds sieah 91> Adueroadxa
€/T 6/v 91| B Y3M JO ‘G/-0/ UBY} J3P|O JO SiedA GG ueyy ssa| pase usw Jo4
(2107 41SdSN ‘vT0Z DHA41D) papuaWWod3J 30U
€/0 6/ S1 3593 ¥Sd @Y} Yum uaw dj3ewordwAse Jo Jaoued a1eisold 40) Sujusaids Suiuaads snoauejuods
(€T0T OINS3 ‘STOZ WOIV) (2102 415dSN ‘STOZ NV3) sweaSoud
QuoN pPapuUSWWOI3J 30U S| Jadued 33e}sold Joj BuluaaLds sSsew paseq-ySd
k4 k4 r4k4 Sujuaauds paziuedio

(swAuoude o)
(7390 1€303/a90

(swAuoude nq))
(1) 2dI 1€303/95dD

(s)4954ew Jowny
papuawwoddy

SuolEpUAWIWOI3 0 Alewwing

uonsanb |estun)

(saDo 6 ‘s9dD tz) €€ :SIuaWNI0p paujwexy

98essaw awoy-ayel

Y3IIJNVI 31v1SOud

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

el6

panupuod aq o3

(€¥2d-STOZ IDIN ‘¥TOT 3DIN ‘Asdoiq 1eadau e Joj uonesipul

‘ST0Z NV3 ‘Y10T ddv93) 91 ul AJIsusp ySd pue ‘@103s €yDd ‘A1ID0|9A Sd ‘Olled |B101-01-93J) YSd

v/0 v/v ‘a8e 40y} 3|qe|ieAe s| 3duapina Ayijenb mo| Auap uonnewuojul Aseyuswalddng

d
(€v2d-STOT 3DIN ‘¥T0T ddv93) €vod vsd sjualied aanedau-Asdoiq Ajsnoinaid Asdoigaus 03 uaym o}
v/0 v/t SE SUOISI23P WJ0JUl 01 [Hd 410 £YDd PUSWWO0I3J 01 1USIDINSUL S| 3USPIAT
10
(¥T0Z NDON) (sTOZ NV3) Asdoiq aainedau Ajjeniur ue uaye papaau si Asdoiq
v/1 v/1 A 1eadaJ Jayl1aym aulwialap 0} S| €¥Dd 404 uonealpul ulew ayi ‘Ajusain)
VSd Ajuo
(€T0Z 0¥NIS Vs
‘€T0Z OINS3 ‘STOZ INOIV) (¥TOZ 3DIN ‘STOZ NV3)

paiens|a Ajjuaisisiad Jo/pue Suisu :aJe Asdoiq 1eadau e uoj suolnedipul ay |
v/€ v/t Asdoiqay

Supjew-uolsidap |edlul|d 4oy papinoad

(€T0Z O¥NIS (sT0Z NV3 1Jauaq 18U 1y3i1|s ay1 uaaId 10edwi |ea1uld paliwl| 3AeyY 1ng Aldiydads

‘¥T0Z NJON ‘STOZ NOIV) ‘¥10T ddv93 ‘TT0Z VND) pue ANAIISUIS Sd 9yl anoidwi Aew (€¥Dd ‘IHd ‘Ol1ed |B101-03-934) ¥Sd

9/¢ 8/€ ‘A1120]9A Sd ‘Alsuap ySd) S1s91 49yl it "uU uonewJojul Aseyuswalddng

(¥T0Z NJON) (sT0Z NV3) pajleulwi|a aq ued Jadued a1elsosd Jo ysu

9/1 8/1 9431 Yd1Yym Mo|3q YSd 4O [9A3] OU SI dJ3y] :€ "u uonewuoyul Asejusws|ddng

(10T NJON) (STOZ NV3 ‘TT0C ¥ND) VSd aseaJoul Aew Jasued

9/1 8/t 91e3504d UBY] J9Y10 SUOIIPUOD Aue|A 7 "u uonewsojul Asejuawsa|ddng

(€ETOT SHY) sjuaned Ajiaeis ysi1 03 aAI9s op Ay ‘uadued ajeysoud Jo o1souselp jJou

9/0 8/T vSsd 9Je JYQ [ew.ouqge J0/pue ySd paleAs|d :T ‘u uolewJojul Asejuswa|ddng

J23ued aeysoud

(STOZ 3DIN ‘STOZ 022) J11e1se1aW Jo aA1lsa83ns swoldwAs paulejdxaun Aue uo swoldwAs 1oeay

9/0 8/t Aseunin samo| Aue yum usw ujl Jadued 33e3so4d Joy SSasse 03 YSd JapIsuo)

SUOI1IPUOD pazipJepuels

(yT0Z NJON ‘STOZ INOIV) (¥TOZ IDIN ‘STOZ NV3) Japun Aesse awes ayl Suisn SY9M M3} B U91JE PAIIIBA 3 P|NOYS |9AI)

9/t 8/t VSd "Asdoiq @1eipawwi 1dwoud 10U p|NOYS SUO|e UOIIBAR|D YSd PaNwI]

(STOZ NDON ‘€10 OINS3 5103084

‘€T0Z 0Y153-239 ‘STOZ INOIV) (STOT 3DIN ‘STOZ NV3 ‘€T0T SHY) 3si pue AJoisiy |eajul)d os|e Sulapisuod ‘s3ulpuly 3YQ pue ySd uo paseq
9/v 8/€ J3oued ajelsoud Jo uoididsns |edjuld e apnjdul saisdoiq Joj suoledlpul sisouselp |ennualaylia

(swAuoude o) (swAuoude nd)) (s)495ew Jowny

490 |1e301/a®0 () 9d |1e101/9dd papuawwoday suoljepusawiwodad jo Atewwng uonsanb |ediuld

(sa90 6 ‘s9dJ ¥Z) E€ :SIUBWNI0p paulwex3

98essaw awoy-ayel

Y3IDNVI 31v1SOud

© 2017 Wichtig Publishing



el?7

Gion et al

panupuod aq o3

(€707 VNV ‘STOZ WOIV)

(¥TOZ IDIN ‘STOZ NV3)

(s1eaA € 01 dn aq ued payoeal S JIpeu YSd 91049q |BAID1UI) SYIUOW ZT-9

(STOZ NDON ‘€T0Z OIAS3
‘€T0T VNV ‘STOZ INOIV)

s/v

(102 D0IS ‘¢YT0T IDIN
‘ST0Z N3 ‘18-2T0C 00D
‘0T0Z 022 ‘TTOT YNV ‘€T0C SHY)

8/L

suoljdo Adesayy Jo 321042 ay3 Juaiied ay3 YUM SSNISIP O} UOIIBIYIIRILS
3SIJ SB Pasn s| ‘9102s UOSea|H pue 3Fels |BdIUID YHM PauIquiod “¥Sd

4[4 444 J934e Jipeu ay3 Suiyoead ‘1Y 4oy asealsdap Ajaaissatdold pinoys |an3] vSd
(STOZ NDON (¥T0z 30IN vsd 14 pue dy
‘€T0Z VNV ‘STOT NOIV) ‘STOZ NV3 ‘€T0T SHY ‘10T SIV) 21qe32233pun g PINOYs Vsd pue Aagins __.:w:._umawh %>_um._:w
1934 S29M ZT- dUOP 3¢ P|NOYS JUBWIINSEIW YSd dAllesadolsod 3sii4 *
€/€ v/v |eniul Jajje Juawssasseay
(ST0Z WOIV) (10T ddv93 ‘SY-¥T0Z 022) aAIssaJ38e 10 JUBjOpUI S| 9SBISIP BY3 I SUIWIRIBP 03 SuISal £VId
44 01/t pPUSWWOI3J 03 JUSIDIYNS J0U S| SDUIPIAT :UOjjeWIOUl Alejuawa|ddng
(sT0Z WOIV) (ST0Z NV3 ‘€T0T SHY ‘TTOZ VND) Adeiayl aAiioe 14e1S 03 PAJaPISUOI BLIBIID
Z/t ot/€ 33 Jo BUo sI (3w ul|gNOp YSd) [9A3] ¥Sd Y1 JO UOIEAS|S PaleIs|addY
(¥T0Z 3DIN
‘ST0Z NV3 ‘SY-¥10Z 02D vsd (syauow 9-¢ Asana)
(STOZ NJDN ‘STOZ NOIV) ‘STOZ 0DSV ‘€T0T SHY ‘¥T0T SOV) 8u11591 YSd 9pNn|oul p|NOYS 3IUE|[IDAINS SAIIIE UO Sjudlled Jo SuliONUON
Z/t 01/9
(vioz 501 ERNENEISHN
(sT0Z WOIV) ‘ST0Z NV3 ‘SY-¥10Z 02D) :
9AI10E J0J 9|q181]9 sualled Ajlauapl 03 eLI91ID 3Y] JO auo sI Tw/Su OT> VSd
174" ot/€
ue|d Juswjieauy [ewndo
(sT0Z WOIV) (¥T0Z ddv93) ue dojanap 0} JapJO Ul AAISSAISSe 10 JUSjOpUl S| 3SEISIP Y3 §I dUIWIISP O}
S/t 8/T €VDd PUSWWO0I3J 01 JUBIDIYNSUL SI DIUIPIAT :uolrewaojul Asejusawa|ddng
(€T0Z 0Y1S3
-239 ‘€10 YNV ‘STOZ NOIV) (ST0Z NV¥3 ‘TT0Z VNYV) Jusueall 03 Jolid W/3U OT< |23 VSd & Uit
/ / VvSd sjualled o) papusawwodal s| (ueds auoq pue |)) Suidels alydesdoipey
S/€ 8/t

dnyaom annesadoald

(swAuoude goQ)
(7390 1€303/a90

(swAuoude nd))
(1) 9d2 1€303/9dD

(s)49>1eW Jowny
papuawwoday

SuolEpUAWIWOI34 40 Alewwing

uonsanb |esun)

(saoo 6 ‘sHdI ) £€ :SUBWNI0P pauwex]

98essaw awoy-ayel

H3IIDNVI 31v1SOud

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

el8

‘uonsanb |ed

‘Adesayiolpes = |y ‘Awo1daieisoud |ealped = 4y ‘uoleuiwexs |edad |eusip = 3¥q ‘AydesSowos paindwod = 1)
'SDdD JUaJa1p Aq patiodal aie uoiisanb |eJ1UID Y3 Ul S|AIL UO SUOIIEPUSWLLOIDI JUS1SISUODU|
*SUOIIEPUBWIWOI3I 121|dX3 JUBSaJd 10U Op SOdD ‘PISSAIPPE 34 SIAL JI 4O SNL SSRJPPEe 10U Op J3y31Ia uolisanb |ed1ul|d ay3 J9PISUOI 1eY] DD pPaulwexa ayl g

2 Y3 J3PISUOI 3By} SO $0 JaqUINU [e303/UOlIBWLIOUI PazLIEWWNS 3y} Bulliodas sGDO a0 [e103/ano

"uoi3sanb [e31U12 9Y3 J3PISUOD JBY1 SDD JO J3GINU [£301/UOIIBULIOJUI PIZLIBWWNS BY) Buliodal SD4D :DdD 18303/9dD

(¥10Z 3DIN ‘STOZ NV3)

Jw/8u OT< SI ¥Sd Uaym paddois
9 p|noys Adesayl auowJoy Jua1HWIdUI pue (syuow ¢ Jo T) asned
1usWieaJ)} 8y} Sulnp S|eAJa1ul 195 1B PRJOHUOW 3G P|NOYS SU0J3}S01S3]

(STOZ NDON ‘€T0Z OWS3
‘€107 VNV ‘STOZ NOIV)

s/v

‘ST0Z NV3 ‘STOZ OISV
‘¥T0Z 0JSY ‘€T0T SHY ‘¥10T SIV)

9/9

99Ua4INd34
9SB3SIP 10913P 01 PJ3JJ0 3¢ PINOYS JUBWIINSEIW YYSd JIPO1Iad

€/0 9/t pue ySd ‘uoneandap uadospue juaipwaalul SuloSiapun syuaned uj
(zT0Z ©9N90S Tw/3U Z< YSd YUM ‘JIpeu 3yl JSA0 $35eaudul %05 OM] Ul Sullnsal
(ST0Z 2dV) ‘STOT NV3 ‘STOZ VNV) vsd ‘Jede )29aM T ‘YSd Ul S3SU dAIINI8sSU0I € snd Tp/3u OG> SU0131501591
/1 9/¢ wnJas se paulap st (DdyD) 42ouna a31p3s04d JUDISISAI-UOIIDIISD)
(ST0Z NDON (10T NV3 ‘sTOZ VNV JUSW3eaJ] [BUOWIOY SUlINp JUSWIINSEIW aseas|p
‘STOZ DdV ‘STOZ INOIV) ‘$T0T 022-0JSY ‘€T0T SHY) 9U0J91501531 pPUe YSd YlIM SYluow g pue € 1e pajen|eAs aq p|noys pasuenpe u} asuodsau
€/€ 9/v asuodsaJ jusawiealy poos e Suimoys aseasip TIA 98e1s yUm sjualied juaw3iead) Jo SulloMuo
(STOZ NDON) (STOZ NV3 ‘€10T SHY) asdejaJ [ea1WAYd0IG
s/t 9/t J9)ye 1032€) 213s0uoud aAnesau e s| awll 3ul|gnop YSd pPa31eJa|addy
(ST0Z WOIV) (¥YTOT 3DIN ‘STOZ NV3 ‘€TOT SHY) (payoeal |3A3] YSd 1S9MO| 3Y3 Se paulyap) Jipeu
1/t €/€ vsd 9y1 aAoqe Tw/Su g2 9su e Se paulap I 1Y J91Je 9dUaJINdal [edlWaydolg (13)
1y
(sTOoTZ WOIV) (yT0Z 3DIN ‘STOTZ NV3 ‘€TOT SHY) @dualindal uoissai8oud 10 32ua44ndal
/1 €/€ 95E3SIP 10313 01 PaJ3JJ0 3¢ P|NOYS JUBWIINSEIW YSd J1poliad 40 uodeap Ajues
(yuow/qw/8u
G'0< AN20JaA ¥Sd J0 syluow 9> dw Sul|gnop YSd) sandUD| ¥Sd Yysiy Jo
(sT0Z NV3) (Jw/8u 0T<) VSd aul|aseq Y3y aney oym dy Ja1je ainjie) |e21WY20Iq YUm
s/0 9/1 sjuaned snewoldwAse ul pasapisuod ag Ajuo pjnoys | pue ueds auog
(STOZ NDON) (STOZ NV3 ‘€10T SHY) asdejaJ [ea1WAYd0IG
s/t 9/t e 421k 1032e) 213soudoud aAeSau e s| awll Sul|gnop YSd pPa1eJa|addy
(¥T0Z 3DIN ‘STOZ NV3) Adesay Suiiels 240)2q pawiju0Ial
s/o 9/t vSd 90 |9A3] YSd WNJ3s paleAd|a 9|3uls e Jo Sulpuly 9yl 12yl papusWWoIal st 1|
(STOZ NJON (sT0T NV3 .
. . . . qw/8u z'0<
€107 OYLSV-VNY ‘STOZ NOIV) ¥T0Z 0JSY ‘€T0T SHY)
S3N|eA YSd 9AIIN29SU0D Z AQ pauljap SI 92UaLundad [e21WBYI0Iq dY JO1Y
743 9/€
(¥TOZ 3DIN

(d¥)
uoissai80.4d 10 2duUd44NIA
J0 uonoalep Alez

(swAuouoe goo)

(@90 [303/ao0

(swAuoude nq))
() 9dJ 18303/9dD

(s)49>p4eW J0WN}
papusawwodny

suoljepuawwodai jo >..mEE:m

uonsanb [eau)

(saoo 6 ‘sHdD ) £€ :SUBWINI0P paujwex]

98essaw awoy-ayel

Y3IIJNVI 31v1SOud

© 2017 Wichtig Publishing



el9

Gion et al

210C 41Sdsn

CT0C SHAIN

<102 5N10S

¥10¢C 90IS

€VId-STOC IDIN

STOZ IDIN

¥10Z DIN

¥10C ddVD3

ST0C NV3

1102 vNd

¥T0Z DHd41D

ST0C 02D

SV-¥102 020

19-¢10C 020

0102 020

stoc vnv

as-erocvnv

T10C VNV

¥10Z 02J3-00SV

ST0Z 0OSV

10C 0OSV

102 0OSV

€10C SHVY

102 SOV

2ouapuadapul uolejuasatd juawdojanap JUSWAA|OAUL
|elo1p3 Anpqeoiddy jo Awued Jo 1031y Japjoyayeis asodund pue adoos

9 ujewoq G ulewoq t utewoq € ulewoq Z utewoq T ulewoq $Dd) J0 swAuosy

(sa90 6 ‘s9d ¥Z) €€ :sUBWNI0P paujwex3

aSessaw awoy-ayeL

43IIJNVI 31V1iSOud

© 2017 Wichtig Publishing



panupuod aq o3

*SUOIIBPUSWIWOI3 1121|dXd JuasaLd 10U Op SHJD ‘PISSIIPPE dJe SIAL JI ‘4O SIALL SS2IPPE 10U 0P JBYID UOIISaNb [ed1Ul]d B3 JSPISUOD 1BY] SDJD PAUIWEXD dYL (F
“uoi3sanb e31ul2 Y3 J3PISUOD 1BY3 SGDO 4O J3GUINU [B301/UOIIBWIIOUI PIZLIBWWNS BY3 Builiodal DO :DO 1e103/AD0 ,
"uonsanb |e21ul}2 Y3 J3PISUD 1yl SO 4O JSGUINU [2301/UOIIBWIIOJUI PAZIIBWWNS BY1 Buliodal s94D :DdD [8303/9dD

(¥T0Z DND0S ‘TTOT SHY)

2|ge|leAe 10U S|A|| UO suollepuawwioday

Circulating tumor markers: a guide to their appropriate clinical use

€/0 s/t 1]
(STOZ NDON (tT0Z NV3 Adesayy 21wa1sAs Jo sadAl swos yim paleas) aseasip d11eiserawl/pasuenpe aseasip
‘yT0Z ONST ‘STOZ INOIV) -anadl ‘ST0Z NV3 ‘2T0Z JJJV) Ha1 yum sjuaired ul (2409s 49210 40 [DDINSIAI] 491Ud) J3due) 3ulia11aY-ueo|s pasuenpe uj asuodsau
€/€ S/€ |elJows | 9y} ul pajelodaodutl) Jo3oey dnisoudoud e se pasn aq Aew HQ juswieasy jo SulioyuUoAl
(TT0T NV3-aNdI ‘STOZ NV3
(STOZ NJDN ‘#T0Z ONS3) ‘TTOT SHY ‘2T0Z J22V) %] 3|qe|leAR 10U S|A]| UO SUOIIEPUSWIWOIY
€/t s/v
(€T0Z VNV) Ha1 uoissaiSo04d 10 22ua14NIA
uedIul|d 3Y1 JO UOIIBIISIP BY] 1B pasn ag Aew uoneulwlialsp HA
€/0 s/t 40 uo1o3p Ajie3
(€T0Z VNV) JusWieas} daneInd
(%) 9|ge|IBAR 10U S|A|| UO SUOIIEPUIWWOIRY
0/0 /1 |eniul Ja3je JuUsaWssasseay
(STOZ NDON (TT0Z NV3-aNdI ‘STOZ NV3
‘PTOT OINST ‘STOT NOIV) ‘CT0T SHY ‘2T0T 222V) (%) 9|qe|leAR 10U S|A]] UO SUOIlepuUaWWO0IRY
€/€ v/v dnyJom annnesadoald
(STOT 3DIN ‘TTOZ NV3
(STOZ NDDN ‘STOZ INOIV) -anal ‘ST0Z N3 ‘TTOT SHY) z d|qe|IeAR 10U S|A]L UO SUOIIEPUIWIWOIDY
€/t s/v
HaT 95easIp J13eIseaw sey juaned
(¥T0Z ONS3) (2107 200V) e J1 Jed|d Ajo1eipawwi sAem|e 10u si 11 18y} USAIS ‘Siuailed di1eiseldwuou
€/t s/t ||e 404 uoijeuasaJd JO JuUSWOW 3Y3 38 PaulwI3P 9q os|e Aew HQ sisouSelp |enualayia
(TT0Z NVY3-ANJI ‘2T0Z 220V)
(%) 9|ge|IBAR 10U S|A|| UO SUOIIEPUIWWOIRY
o/o0 r x4 Suiuaauids

(swAuoude goo)
(@90 [e303/a90

(swAuoude nq))
(1) 9d2 1€303/9dD

(s)49) W Jowiny
papuawwoday

suollepuawwodai jo Alewwng

uonsanb |eaul)

(saoo € ‘s9d) £) 0T :SuaWNI0p pauiwexy

98essaw awoy-ayel

e20

Y3IIJNVI TVN3IY

© 2017 Wichtig Publishing



e2l

Gion et al

(44 TC

0s €€

8 €€

€€

0s 6C

2ouapuadapul
|eldoyp3 Aujiqeorjddy
9 ulewoq S ulewoq

uollejuasaid
jo Auepd
t utewoq

juawdojanap

jouo3iy
€ ulewoq

9¢

144

144
124

JUSWBA|OAUI
Jaployaxess
Z urewoq

asodund pue adoas
T ulewoq

102 5N90S

STOZ IDIN

T10Z Nv3-andi

ST0C Nv3

€102 VNV

C10C SHY

<102 220V

s9d) J0 swhAuosy

(saoo € ‘sod) £) 0T :Suawnd0p paujwexy

aSessaw awoy-ayeL

H3IONVI TVN3IY

© 2017 Wichtig Publishing



Circulating tumor markers: a guide to their appropriate clinical use

e22

panunuos aq o3

(€T0Z OS3 ‘€T0T 920093
‘ST0Z NV3 ‘STOZ WOIV)

(TT0Z 22IN-AN2I-NIS
‘0T0C 0JSV ‘€T0T SHV)

‘€10C ONS3 ‘€T0Z 922093
‘ST0Z NV3 ‘STOZ WOIY)

s/v v/€
(€T0Z ONSA ‘€T0Z 922293 (TT0Z NDIS
‘STOZ NV3 ‘STOZ WOIY) ‘0T0T 0DJSV ‘€T0T SHY)
s/v v/€
(STOZ NDON

(TT0Z 22IN-ANJI-NIS ‘TTOZ NOIS
‘0T0OZ 0JSV ‘€T0T SHYV)

Ha1‘90yg ‘ddv

TS @3eisqns ay3 ojul syuaned Ajisse|d pue (21doasoudiw
JO -0J2EBW) 3SEISIP J13R1SEIdW JO 9ouUdsaLd 3y} a1edipul 1ySiw Aw03d31yd240
J9)4E SI\IL WNJ3S pajeAd|d Jo adudisisiad ay] :uonewloyul Aseyuswa|ddng

("pa Y1£ ‘6002 ‘221IN) sdnoud ansoudoud 01 syuaijed ajedo|e
03 sanbiuyoal SuiSewr yum 3uoje pasn aq p|NOYS SUOIILIIUDIUOD JIBN

neaje|d Jo uolleZI|EWIOU [13UN J314e3IaY] Apj9am pue ‘Awoldsiydio
J314e Ajpioys ‘Aw01231y210-31d papuswiwodal aie 4] pue 9IYg ‘d4v wnias

(A1a84ns jeuonippe
10/pue Adessyjowsyd
24043q pue ‘AwoydaIydi0
J9)e pue a1049q)

‘€T0T OINS3 ‘€T0T 9222393
‘ST0Z NV3 ‘STOZ INOIV)

(TTOZ NOIS ‘0T0Z 0JSY)

s[aA9] Awo1291yd.0-1s0d 194dua1ul
pue sisougelp ay3 ysijqeisa djay o3 Jowny |[22 wJaS Je|nd13sa} e Suiaey jo
pajdadsns sjualned [|e o) AW031I91Y240 31090 PIPUDWIWOIDI BB SIA|L WNISS

s/s v/v dnyaom annesadoasd
(STOZ 3DIN)
9|ge|leAR 10U S|A|| UO SUOIIEPUIWIWOIDY
s/o €/t
papuswwodal
(ot0Z 0DSV) S| (4awouow ¢ 834y sn|d Jawip g/ 10e1U1) HIY |e101 SiNSeaw 1eyl spoylaw
s/0 €/ Aesse Jo 9sn 8y} uoleulwIa1ap HIY 404 :Z U uonewlojul Aiejusws|ddng
(sasned |eai3ojoisAyd ‘suonipuod udiuaq ‘salpueudijew Jaylo) synsaJd
(ot0Z 00SV) 7 9A111S0d 9S|B4 JO 92UD4UNII0 3|q1SSod Byl JIPISUOI P|NOYS SUO SUOISIIBP
s/0 €/ |e21U1]2 J0J S3NSaJ AL Buish USYA :T “u uonewuojul Asejuswa|ddng
Ha1 ‘Odoug ‘ddv Awo01291y2.40 21350uSelp J0j PI3U dY] JO J3JUED JB|NDIISA} INO 3|NJ 10U
(0107 0DSV) op 98ueJ |ewJOU B3] Ul SUOIIBIIUSIUOI 9SNEIBG AW01I31YdI0 J0) Pasu 3y} uo
s/o /1 Supjew-uols|dap aping 01 PaPUIWWOIAL 10U S| S} NS |AIL WNJIS JO 3sh 3y |
(STOZ N2ON

(@90 [€303/a90

(1) 9dJ 8303/9dD

papusawwoday

suoljepuswwodal jo >._NEE=W

s/s €/t sisouSelp |ennuaJayiq
(sToz nva) (1102 415dsn)
%] 9|qe|IBAR 10U S|A[L UO SUOIIEPUSWIWOIDY
1/1 (74’
(0t0Z 00SV) auoN usaw dnewoldwAse ul siowny |92 w.sd
1/0 A J0J U93J2S 0] PIPUIWIWIOIAI J0U e $1S9) POO|q 9410 AUe JO SI\|L WnIas Sujusaiog
(swAuoude goo) (swAuoade nd)) (s)49)4eW Jowny

uonsanb jesiuip)

(saDo § ‘s9d) £) ZT :Suawndop pauiwexy

aSessaw awoy-aye|

H3IONVI 4VINJILSIL

© 2017 Wichtig Publishing



e23

T10Z 41SdSn

T10Z 22IN-andi-nis

TT0¢C NOIS

STOZ DIN

102 020

01T0Z 0JSV

€T0C SHY

uollejuasald
J0 Auen
p ulewoq

9duspuadapul
|elioup3
9 ulewoq

juswdojanap
Jouody
€ ulewoq

JUBWAA|OAUI
Jaployasels
Z utewoq

A1ljiqediddy
S ulewog

9sodind pue adoos

T ulewoq s9d) jo swAuosy

*JOWN} [|92 WIS SNOJBWOUIWSS-UOU = [JDSN ‘UOIIBIYISSE|D SNSUISUOD) |30 WUSD [BUOIIBUISIU| = DIIO)]
'SUOIIEPUBWIWIOIBI HDI|dX3 JUBSaLd 10U Op SOJD ‘PISSIPPE e SIAL JI 4O SIALL SS2IPPE 10U OP J3YMUS UOoNISANb [eIIUID BY) JSPISUOD JBY] SOdD PAUIWEXS YL G
‘uonsanb [eajuljd 3y3 J3PISUOI 1Ryl SGOO 4O J3qUINU [e303/UoIeWLIOLUI PazZIEWWNS 3y} Buliodal DO :dD0 [8103/aD0

“uonsanb [ealul|d 3y3 J3PISUOD ey} SOJD 4O J3qUINU [B301/UOIFRWLIOJUI PRZLBWWNS 343 Burliodal sDD :DdD [8303/DdD ;)

(STOZ NDON
‘€T0T OINS3 ‘€T0T 9222393
‘STOZ NV3 ‘STOZ WOIV)

s/s

(0T0Z 0JSV ‘€T0Z SHY)
[ 4

(STOZ NDON
‘€10C ONS3 ‘€T0Z 922093
‘STOZ NV3 ‘STOZ WOIY)

(0TOZ 0DSY ‘€10T SHY)

Ha1‘90yy ‘ddv

sdnou3 ysi-100d Jo -33eIpaWIAlU| ~pood
o1ul A1o8a1ed a13sou8oud D)DI9| Y1 01 UOIIBIO||E 1034402 BY3 40} PASN (|
pinoys Adesayiowayd Jo 14e1S 8yl 940494 S|9AJ] |AIL ‘studiied d1jeiselsw uj

pa19|dwod s Adesayrowayd uaym uiede pue 3941 Adessayrowayd
4oe?d JO 14e1S 3Y1 1B PIPUSWIWOIAI SI SIA[L JO UOIIBUIWISISP [DDSN U]

aseasip
pasuenpe uj asuodsau

s/s 2/t judwieaJy jo Sulouo
(¥10Z 022)
y / 9|ge|[leAB 10U S|A[] UO SUOI}EPUIWIWO0IDY
s/0 S/t
(TTO0Z NOIS) siowny |32 wJa8 yum syuaned Jo dn-mojjos 3y}
s/0 s/t ul [nydjay ag 01 UMOYs udaq J0u sey HQT :Z U uonewuojul Asejuswa|ddng

(STOZ NDDN ‘STOZ NV3)
s/t

(0T0T 02SV ‘€T0T SHY)
s/t

(STOZ NDON
‘€T0T OINS3 ‘€T0T 922293

(TT0Z 22IN-AN2I-NIS ‘TTOZ NOIS

%]

Ha1‘90yg ‘ddv

sjuawieasy Awoldalyaio-isod pue adAy
|ea180]03s1y ‘98e3S |eI3IUl 0} B2UBIDBJ YUM Pa|NPayds g pjnoys dn-moj|o}
Sunnp uoneuiwialap N1 Jo Aouanbau4 :T "u uonewdsoyul Asequswalddng

90UE|[I9AINS DAI3OE J3pUN sjudlied Ul pue
sJeaA g 341} 2Y3 Ul JUINbaIY 2I0W 3G P|NOYS UOIIEN|EAS ‘SEWOUIWSS U] SIEIA

uoissasSoad

‘ST0Z NV3 ‘STOZ INOIV) ‘0TOZ 0JSV ‘€T0T SHY) G 1sea| 1e pue s]JHSN Ul s1edA 0T 15e9) 18 9q p|noys paia|dwod si Adesayl 10 9dUdLINIA
s/s s/v J91je dn-Mmo0J|0} JO UOIBINQ "PIPUSWWOIAI S| S|AIL JO UOIIBUIWIDIDP JIPOLIdd J0 uooalep Ales
(swAuoude goo) (swAuoude nd)) (s)49)4eW JowN]

(@90 [8303/aD0

(1) 9dJ 8303/9dD

papusawwoday

suollepuawwodal jo Alewwnsg

uonsanb jestul)

Gion et al

(@90 S ‘sDdI £) TT :suaWIN0p paulwex3

a8essaw awoy-ayeL

HIDNVI dVINIILSIL

© 2017 Wichtig Publishing



e24

Circulating tumor markers: a guide to their appropriate clinical use

Detailed summary tables

USERS' INSTRUCTIONS

Definition and target audience

Take-Home Messages are presented in table format for every tumor type, summarizing essential information to support
decision-making in clinical practice. They are intended for use by health care providers.

STRUCTURE

Total number of selected documents (number of CPGs, number of OGDs)

Clinical CPG 0GD Summary of recommendations Supplementary information

question

The different | Number of | Number of | Recommendations from CPGs and from OGDs that Useful supplementary information for the clinical application

clinical CPGs OGDs are consistent with those of CPGs of TMs from both CPGs and OGDs are summarized (e.g.,

questions are | addressing | addressing | Only those parts of the text explicitly defined as suggested cutoff points, timing of serial sample monitoring,

reported the clinical |the clinical | recommendations and clearly recognizable as such causes of false positive or false negative TM results)
question question | ere considered Recommendations from OGDs that are inconsistent with

Similar recommendations and supplementary
information from different guidance documents are
reported once, followed by the acronyms of the
guidance documents by which they are provided

Acronyms of CPGs are printed in bold blue type,
those of OGDs are printed in regular type

those of CPGs are reported

Advice for clinical practice not declared or not recognizable
as recommendation in the document is reported
Acronyms of CPGs are printed in bold blue type, those of
OGDs are printed in regular type

© 2017 Wichtig Publishing
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Introduction

This is the last part of a guide to the appropriate clinical
use of circulating tumor markers (TMs). The full document
was published in Italy in October 2016 by the Italian National
Agency for Regional Health Services (AGENAS) on behalf of
and in collaboration with 9 Italian scientific societies repre-
sentative of a range of stakeholders (1). The publication of
the document in English was planned in 3 parts: the first,
concerning malignancies of the gastrointestinal tract, was
published in December 2016 (2); the second, published in
February 2017 (3), addressed urogenital tract malignancies
and breast cancer; the third, appearing in the present issue,
refers to head-and-neck, thyroid and thoracic malignancies
and melanoma.

Rationale

The number of TM tests requested is considerably high-
er than expected based on the cancer prevalence, and this
shows the low compliance of physicians to clinical practice
guidelines (CPGs). Barriers preventing clinicians from adher-
ence to CPG recommendations include discrepancies be-
tween the cautious position of CPGs and the encouraging
results of primary studies. In fact, the evidence provided by
primary studies tends to focus on the diagnostic accuracy of
the tests rather than on patient outcomes, the latter being
a prerequisite for good-level evidence in guideline develop-
ment. While awaiting the incorporation of higher-quality
evidence into comprehensive guidelines, efforts should be
made to improve the adherence to existing CPGs. A project
was developed to summarize recommendations on circulat-
ing TMs offered by available CPGs on solid tumors, in order to
provide all possible evidence-based choices concerning TMs
to anyone facing a clinical question in which the use of a TM
could be considered.

The implicit goal of the present guidance document is to
“stimulate discussion and promote commentaries and de-
bate, with the ultimate ambition of improving the appropri-
ate use of TMs but also optimizing the proposed model of
comparative summary of the available evidence to facilitate
extensive dissemination and consultation of the guidance
provided” (4).

Methods

The structured and rigorous methodology adopted for
the extraction and synthesis of relevant information from
selected guidelines has been previously described in detail
(2). In brief, a systematic search for CPGs was performed and
a standardized set of selection criteria was used to identify
potentially relevant publications. Only documents containing
recommendations for clinical practice were included. A total
of 1,181 potentially relevant documents were selected from
8,266 identified records. Full-text reports were obtained for
559 guidance documents concerning 20 different malignan-
cies. The selected documents were further appraised for ad-
herence to the standards of the Institute of Medicine (I0M),
which require CPGs to be based on systematic review of exist-
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ing evidence (5), and clustered into 2 groups: 127 documents
in which recommendations were generated through system-
atic review (CPGs) and 432 guidance documents without
evidence of systematic review (Other Guidance Documents
— OGDs). CPGs were further assessed with the Appraisal of
Guidelines for Research & Evaluation (AGREE Il) tool in order
to facilitate comparison of the quality of the summarized
CPGs. OGDs produced by authoritative institutions or medical
societies are currently used by clinicians in their daily prac-
tice. All OGDs were therefore presented to the panel mem-
bers with a request to indicate those actually used in clinical
practice. When 25% or more of the panel members declared
that a given guidance document was used in clinical practice,
it was retained. In all, 111 of 432 OGDs qualified for inclu-
sion. Circulating biomarkers measured in body fluids (serum
or plasma/urine) were considered.

Results

The tabulation of the information was structured by indi-
vidual malignancies; within each malignancy, the information
was clustered according to a set of clinical questions estab-
lished as being common to all malignancies. All information
extracted from the guidance documents was synthesized in
4 rounds (levels) of increasing simplification. The last 2 levels
of synthesis are the Take-Home Messages and Detailed Sum-
mary Tables. The former are intended for use by health care
providers in their clinical practice with the goal of improving
the appropriateness of TM use; the latter are addressed to
policy makers for potential adaptation to their own context,
and to educators, allowing them to design teaching programs
consistent with the available evidence.
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Take-home messages

USERS' INSTRUCTIONS

Definition and target audience

Take-Home Messages are presented in table format for every tumor type, summarizing essential information to support
decision-making in clinical practice. They are intended for use by health care providers.

STRUCTURE

Total number of selected documents (number of CPGs, number of OGDs)

Clinical question

Summary of recommendations

Recommended tumor marker(s)

CPG/total CPG
(CPG acronyms)

OGD/total OGD
(OGD acronyms)

The different clinical
questions are reported

The symbol A
denotes that CPGs
formulated inconsistent
recommendations on
TMs in the clinical
question

Recommendations and information from
CPGs that consider the clinical question are
summarized

The sentence “Recommendations on TMs
not available” is reported when the clinical
question was considered by CPGs, but
either TMs were not addressed or no
explicit recommendations on TMs were
provided

The recommended TM(s) are
reported

When CPGs explicitly
recommend against TM(s), the
word “None” is reported

The symbol @ is shown when the
examined CPGs either do not
address TMs or, if TMs are
addressed, CPGs do not

formulate explicit
recommendations

Number of CPGs
reporting the
summarized
information in
proportion to the total
number of CPGs that
consider the clinical
question (acronyms of
the CPGs in parenthesis)

Number of ODGs
reporting the
summarized
information in
proportion to the total
number of CPGs that
consider the clinical
question

(acronyms of the OGDs in
parenthesis)

AGREE evaluation

CPGs concerning every malignancy were also assessed with the Appraisal of Guidelines for Research & Evaluation (AGREE II)
tool. A higher score equals a better quality of the domain. The results are reported after the Take-Home Message tables.

Acronym

Domain 1
Scope and purpose

Domain 2

Stakeholder
involvement

Domain 3
Rigor of development

Domain 4

Clarity of
presentation

Domain 5
Applicability

Domain 6

Editorial
independence

Acronyms of
CPGs

Scores concerning the
overall aim of the
guideline, the specific
health questions, and
the target population
are reported for
every CPG

Scores concerning the
extent to which the
guideline was
developed by the
appropriate
stakeholders and
represents the views of
its intended users are
reported for every CPG

Scores concerning the
process used to gather
and synthesize the
evidence, and the
methods to formulate
the recommendations
and update them are
reported for every CPG

Scores concerning
the language,
structure, and
format of the
guideline are
reported for every
CPG

Scores concerning the
likely barriers and
facilitators to
implementation,
strategies to improve
uptake, and resource
implications of applying
the guideline are
reported for every CPG

Scores concerning
the formulation of
recommendations
not being unduly
biased with
competing interests
are reported for
every CPG

0-25th percentile

26th-50th percentile

76th-100th percentile

Additional notes
= Take-Home Messages are reported in alphabetical order.
= Information from OGDs on a specific clinical question were only reported in the Take-Home Messages if the clinical question was considered by CPGs.

Descriptions regarding these OGDs can, however, be found in the Detailed Summary Tables.
= References concerning both CPGs and OGDs are reported after the Detailed Summary Tables, divided by type of malignancy and cited with the acronyms used

in the Tables.

© 2017 Wichtig Publishing
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Detailed summary tables

USERS' INSTRUCTIONS

Definition and target audience

Take-Home Messages are presented in table format for every tumor type, summarizing essential information to support
decision-making in clinical practice. They are intended for use by health care providers.

STRUCTURE

Total number of selected documents (number of CPGs, number of OGDs)

Clinical CPG 0OGD Summary of recommendations Supplementary information
question
The different | Number of | Number of | Recommendations from CPGs and from OGDs that Useful supplementary information for the clinical application
clinical CPGs OGDs are consistent with those of CPGs of TMs from both CPGs and OGDs are summarized (e.g.,
questions are | addressing | addressing | Only those parts of the text explicitly defined as suggested cutoff points, timing of serial sample monitoring,
reported the clinical | the clinical | recommendations and clearly recognizable as such causes of false positive or false negative TM results)
question | question |ere considered Recommendations from OGDs that are inconsistent with
Similar recommendations and supplementary those of CPGs are reported
information from different guidance documents are | Advice for clinical practice not declared or not recognizable
reported once, followed by the acronyms of the as recommendation in the document is reported
guidance documents by which they are provided Acronyms of CPGs are printed in bold blue type, those of
Acronyms of CPGs are printed in bold blue type, OGDs are printed in regular type
those of OGDs are printed in regular type
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