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1. Introduction

The Recommendations for a Global Curriculum in Medical Oncologyaaset of
common guidelines with a global perspective for the clinical tgimequired for
physicians to qualify as medical oncologist. The overall goal ofcthréculum is to
ensure that patients, wherever they live, have an equal chance of retreaingent from
well-trained physicians.

In the years since the first edition of the ESMO/ASCO GlolmkCurriculum (GCC)
for the training in medical oncology (1, 2) was published by botreses in 2004, the
Global Core Curriculum (GGC) Task Force has received feediank all over the
world, representing a variety of perspectives and experiemagsus, mainly due to the
variable status of cancer care around the globe, the diversityatih hgystems in
different countries, and the varying degree to which Medical Oggoatoestablished as a
medical specialty in these countries. The curriculum is used feralit settings in a
number of countries, and it has been published in 11 different languagkesr{&n,
Chinese, English, French, German, Italian, Japanese, Latvian, Psguguessian, and
Spanish) (3, 4). In addition, the Union for International Cancer ContraqWUlhas
endorsed the curriculum.

The chapters included in this second edition of the curriculum aeslln contributions
from esteemed colleagues around the world and shaped to acsiginiiegree by the
rapid advances in the management of patients with malignant eisiathe short time
since the first edition was produced. Treatment options now comprisasec use of
multidisciplinary treatment and more specific treatment appesdor the individual

patient as a result of research in molecular biology (e.geted therapy). The GCC
Task Force therefore felt it was timely to update the curriculum content.

The updated Curriculum represents a broad range of recommendatimnadopted by
national educational and health bodies according to the resources arttbusrafitheir

country. The diversity of health and educational systems aroundaitié mvay render
some Curriculum recommendations aspirational at this stage, evinosersystems with
well-developed training programs in Medical Oncology. Reflectinig aspirational
nature of the recommendations, the Task Force has renamed thedupdatulum from

Global Core Curriculum to Global Curriculum.

The number of patients with malignancies in the world continuesidease. It is
estimated that more than 12 million new cases are diagnosed gsaryand the
corresponding estimates for total cancer deaths is 7.6 milliorygser (about 20,000
cancer deaths a day) (5). The last decades have seen a rapith gn medical
technology and advances in our fundamental knowledge of cancer cellybialiil
impacts on genetics, screening, early diagnosis, staging, and akeaatient of cancer.
These developments have also led to a more coordinated, multidisgi@p@oach to
the management of the individual malignancy and have only increasededue to
establish formal training based on a set of guidelines or a wuwmdn the various major
specialities such as surgery, radiotherapy, and medical oncology.
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The establishment of medical oncology as a speciality wested in 1965 when the
American Society of Clinical Oncology (ASCO) was founded. A unifagystem of
training in medical oncology in the United States was fortadlay the American Board
of Internal Medicine in 1973 (6). In 1998, ASCO published a training resalorcument
for development of a curriculum in medical oncology (7) and in 2005 dsausecond
edition (8).

The European Society for Medical Oncology (ESMO) started amgmation in medical
oncology in 1989 for physicians actively working in the field. To gotge maintenance
and update of the knowledge, skills, and attitudes of these physisiaic, is essential
to the provision of excellent care, the program of continued educatianedical
oncology, the ESMOMedical Oncologist's Recertification Approval program, was
introduced in 1994 (9).

The main objectives of these certification systems are toowepthe quality of patient
treatment and care, to set standards of clinical competendbef@ractice of medical
oncology, and encourage a continued scholarship for professional egeetlger a
lifetime of practice. With the increasing internationaliaatof health care, exchange of
specialists, and rapid flow of information across borders, it was important topdeveét
of common guidelines with a global perspective for the cliniaihitmg required for
physicians to qualify as medical oncologists. This led ESMO &@@ to form a joint
task force to prepare a global curriculum. The first edition ofGlbdal Curriculum in
Medical Oncology was published simultaneously in The Journal ofd@li@incology (2)
and Annals of Oncology (1). The curriculum was distributed worldwadeniversities,
training hospitals, and medical oncology societies.

The Curriculum was very well received and it is used as a nioddevelopment of the
speciality of medical oncology in several countries around thdwin some countries
the program is implemented at universities, e.g. Japan, Irelandal Awstralia, India,
and Panama, and some countries (e.g., Spain) reported that theialneaiology
training programs have much in common with the GCC standards (10). Zi@dethe
Task Force has organized several implementation programs, includidygnfosia in
Nordic-Baltic countries and initial round-table discussion with regmadives of regional
and national societies in Latin America, universities, and teachkiaff in cancer
hospitals. Overall interest in curriculum issues remains sty &nd upon request the
committee recently published article about Curriculum in the INiagaof German
Cancer Society (11).

In 2009, the GCC Task Force launched the Log Book as a supplemkatdorticulum
(12, 13), with intention to serve as a learning portfolio with a recoteof/arious parts
of the training program. The Log book was modelled upon experiencelledgues
involved in the development of medical oncology curriculum by Medizatology
Group of Australia (14), and with the idea that mentors at the etigedfaining period
fill in the box corresponding to the trainee’s current assessmesrd further step in the
assessment of trainees’ knowledge, the Task Force currerittpkimg at the ASCO
Medical Oncology In-Training Examination (15) as an additional tmotfirriculum and
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trainee assessment. This six hour examination given annually idrited States and
internationally helps establish consistency in educational standaiddlaws evaluation
of trainees’ knowledge as they progress through the program. Anaoteenational

knowledge assessment tool is the ESMO Examination (9, 16), whidiebasopen to its
Junior members since 2004.

2. Standard requirementsfor training in medical oncology

The standard requirements are a total training period of anmmiof 5 yeardyeginning
with training in internal medicine for at leasy@ars, followed by a training program in
medical oncology for a minimum of 2 years.

The training program in medical oncology must inclfudetime clinical training in the
diagnosisand management of a broad spectrum of neoplastic diseases.

Full-time clinical training means that the trainga’sfessional time and effort during a
standard working week dedicated to clinical activities (patient care or educatidrgse
may include the primary care of cancer patients, supervidi@ancer patients on the
general medical service or in designateddical oncology in-patient units, oncologic
consultations andonsultation rounds, oncology ambulatory care, scheduled clinical
conferences, performance of procedures on patients, revismaging, pathology, and
other diagnostic materials, other dirpettient care, attending national and international
scientificmeetings, and reading relevant literature.

Clinical activities may also include research involving patieobhtact, care, and
treatment. Research experience for 1 or nyeas, including international training, is
strongly recommende@specially for the oncologists who want to pursue an academic
career.

3. Special requirements
3.1 Program leader

The medical oncology program leader must be qualified to supandseducate trainees
in medical oncology. Thus, the leader mesher be certified in medical oncology or
possess equivalemualifications. The leader will have a major commitment to the
training program and related activities, and must be badée atimary training site of
the medical oncology program.

The trainee will maintain a record of training. The progleader will countersign it, as

appropriate, to confirm the satisfactdmfilment of the required training experience and
the acquisitiorof the competencies that are cumulated in the speciality elunmclt will
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remain the property of the trainee and must be sighdébe annual assessments. The
assessment of the trainee Wi based on the standard format of annual reviews.

3.2 Faculty
3.2.1 Faculty members

The medical oncology program faculty must include a minimafnthree full-time
gualified teaching faculty members, includihg program leader.

All the faculty members must be certified in medical oncologyossess equivalent
qualifications, and each of them mdstwote substantial time (at least 10 hours per week)
to teachingresearch, administration, and/or the critical evaluatiothefperformance,
progress, and competence of the trainees.

3.2.2 Faculty standards

The teaching staff must demonstrate an interest in teadhmigset an example for
trainees by documented engagementhe following pursuits: actively sharing in a
medical oncologyclinical practice; continuing his/her own medical educatiaxtjve
membership in regional, national and international sciesticeties; active participation
in research; and presentateomd publication of scientific studies.

3.3 Educational program

The educational program in medical oncology must be orgatozecebvide training and
experience at a level high enoughtfoe trainee to acquire the competency of a specialist
in thefield. The program must emphasize scholarship, self-instruct®mrelopment of
critical analysis of clinical problems, and thbility to make appropriate decisions.
Appropriate supervisiorof the trainees must be provided for the duration of their
educationagxperience.

The following principles require special emphasis.

3.3.1 Educational environment

Medical oncology training programs must provide an intelleceralironment for
acquisition of the knowledge, skills, clinicaidgement, and attitudes essential to the
practice of medicabncology. This objective can only be achieved when appropriate
resources and facilities are available. Service commitnmantt not compromise the
achievement of educational goals abgectives.

3.3.2 Professionalism—ethics

Professionalism must be fostered during medical oncology traifingddition to
mastering the comprehensive clinical and technstdls of the consultant medical
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oncologist, trainees are expectednaintain the values of professionalism. These values
includeplacing the needs of one's patient ahead of one's self-interegt,responsive to
the needs of society, and maintainingpanmitment to scholarship and high standards of
related researcf.rainees, therefore, should be encouraged to participa®fiessional
organizations, community programs, and instituti@oahmittees.

3.3.3 Responsibility

Lines of responsibility must be clearly delineated for the traime®&dical oncology.
3.3.4 Institutional requirements

3.3.4.1Clinical setting

The clinical setting must include opportunities to observeraadage patients with a
wide variety of neoplastic diseases am in-patient and out-patient basis. The trainee
must be givehe opportunity to assume the continuing responsibilitypédh acute and
chronically ill patients in order to learn thatural history of cancer, the extent of the
effectiveness ofhe various therapeutic programs, and how to impart inform#didine
patient, including bad news.

3.3.4.2 Hospital facilities

Modern in-patient, ambulatory care, and laboratory facilitiesessary for the overall
educational program must be availaéhel functioning. Specifically, at the primary site,
there mustbe adequate pathology services, modern diagnostic radicdegsces,
resources for nuclear medicine imaging, blood ban&mdyblood therapy facilities, and
facilities for clinical pharmacologgnd tumor immunology. A general surgical service
and its suppontnust be available, in addition to access to radiation thefdygyprogram
must also include attendance at a multidisciplimanyor conference, and clinical cancer
protocol studies applieatcording to the guidelines for good clinical practice.

3.3.5 Update of skills and knowledge

Having obtained certification in medical oncology, the specialistpected to update the
acquired skills and knowledge by participating Continuing Medical Education

programs such as courses, symposkelf-learning processes on a regular basis.

3.3.6 Perception of other specialities

It is also essential to have the support of oncology nurgingrmacy, rehabilitation

medicine, palliative care medicinand dietetic and psychosocial services so that the
trainee caiperceive the role of other specialities in the total catkeotancer patient.
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3.3.7 Facilities

It is the responsibility of the teaching institute to ovethaéthese facilities are available
before a graduate medi@ucation program is initiated.

4. Competency comprising curriculum

The following curriculum should be considered as the educational frakeanothe
training of physicians in medical oncology.

4.1 Basic scientific principles

As a foundation for treating malignant disease, the trainee shouldstarttethe biology
of cancer, principles of therapy, and proper conduct and interpretation of tcaredlatd
clinical research.

4.1.1 Cancer biology

Trainees should know the biology of normal cells and the bpsicesses of
carcinogenesis. They should have an in-depth understarafingene structure,
organization, expression, and regulatidrfundamental understanding of the cell cycle,
its control byoncogenesis, and its interaction with therapy is imporfamty should
understand tumor cell kinetics, proliferation, gmdgrammed cell death, and the balance
between cell death anzkll proliferation. Trainees should be familiar with molecular
techniques, such as polymerase chain reaction, chromosomal anaydesther
techniques of molecular and tumor cell biology.

4.1.2 Tumor immunology

The trainee should have basic knowledge of the cellulahamdral components of the
immune system and immune regulatory functions. They should understantdethe
relationship between the tumor and the host immune system, incladmgr
antigenicity, immune-mediated humoral and cellular antitumor cytatg»af the innate
and adaptive immune system.

4.1.3 Etiology, epidemiology, screening, and prevention

Trainees should have an understanding of the etiology of geareticenvironmental
factors in oncogenesis. They should habasic knowledge in epidemiologic factors and
descriptors oflisease. Trainees should understand the basic principteseaiing and
risk assessment. They should know the accuracy of the tests edplogietheir net
benefit. They should know the situations in which screening tvesll-defined role and
the situations in which the role séreening is unclear or not yet defined. They should be
aware ofthe principles and indications for genetic screening, counselling, akd ris
reduction interventionslhey should become familiar with options for chemopreventive
interventions, especially in breast, colon and prostate cancer. shiteyd know the
difference and relative value of primary, secondary, and nerttancer preventive
measures.
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4.1.4. Clinical research including statistics

Trainees must be provided an education in the design and cohdlioical trials. They
must have an exposure to the developmamd conduct of these trials through
international cooperativgroups, national or in-house protocols. That instruction should
includethe following: clinical trial design, phase I-li-litials; review of the ethical,
regulatory, and legal issu@svolved in study design; criteria for defining response to
therapy; application of biomarkers; tools used to assess quality;dfasics of statistics,
including statistical methods, requirements for patient numbetssigning studies, and
proper interpretation of data; toxicégsessment and grading; role and functioning of the
institutionalreview board and ethical committees; experience obtaining infaroresnt
from patients; government regulatory mechanisms of surveillanstyction in grant
writing and information about mechanisofssupport for clinical research; instruction in
preparing abstracts, oral and vispdsentations, and writing articles; and they should be
ableto critically evaluate the scientific value of publishedc@Band their influence on
daily clinical practice.

4.2 Basic principles in the management and treatment of malignant diseases

The management of malignant diseases requires the expénisany different medical
subspecialities, and the majoritypatients with malignant diseases are best managed in a
multidisciplinary approach with integration of the various subspecialities beacafuse
increasing complexity of modern treatment. The trainee shoatibgnize the
contributions of each of these subspecialtiemaking the diagnosis, assessing disease
stage, and treatinthe underlying disease and its complications. The trainees should
interact with each of these disciplines in order to gaiapgmeciation of the benefits and
limitations of each modalityRParticipation of the trainees in interdisciplinary meetiisgs
encouraged. The trainees should be capable of assesspafigdmd's comorbid medical
conditions that may affect the toxicimd efficacy of treatment, in order to formulate a
treatmenplan and be aware of the special conditions that influenceedinent of the
growing population of elderly patients withalignant disorders.

4.2.1 Pathology/laboratory medicine/molecular biology/translational research
The trainee should know that the definite diagnosis of cdadeased on cytology or
histology biopsy. The trainees should havedeortunity to review biopsy material and
surgical specimensith a pathologist. They should appreciate the role of the pathologist
in confirming the diagnosis of cancer. Trainees should be fawilla newer pathologic
techniques and the contribution of thésehniques to the staging and management of
patients with canceflrainees should know what laboratory testing is appropnatiee
staging, treatment decision making, and follow-up of patients. Timyld appreciatthe
utility of biomarkers as prognostic indicators, as well as ptie@i indicators in
personalized treatment choices. Trainees should be aware of peteittehnslational
research, as an important process to implement in patient care.
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4.2.2 Imaging

Trainees should be familiar with the principles and actual conducngfordered
imaging test to the extent that they can adequately infortrent® about these
procedures.

Trainees should be able to formulate a specified question inreatdfem, to provide a
clinical differential diagnosis to the imaging specialistaiiees should know which
comorbidity or other clinical data to provide on the referral fotonallow for correct
interpretation of the specific test result by the imagimecglist. Trainees should be able
to formulate a typical diagnostic strategy for specific atumtypes, and have a basic
understanding of cost-effectiveness of those algorithms. Tragteedd understand the
potential and limitations of the tests that are relevant in pleeifsc clinical context.
Trainees should be familiar with pretest probabilities of disga individual patients,
and should be able to assess the potential impact of the test onemangggiven the
expected impact on post-test probabilities. Trainees should be af@entounicate with
imagers about validation strategies upon test results. Traiheell e familiar with the
RECIST response system, and with the potential and limitationgsté tvhich are
proposed to be used as alternative biomarkers of response to therapy.

4.2.3 Staging procedures

Trainees should know the tumor—node—metastasis (TNM) staging sgstérhow to
adequately stage a cancer patient. They should know the indicdtiondinical,
radiographic, and nuclear medicine imaging procedures in the diagetagsg, and
follow-up of patients with malignant diseases. They should leaasdess response to
treatment using these tests.

4.2.4 Therapy

4.2.4.1 Surgery

By interacting with surgeons, the trainee should developuraderstanding of the
indications and contraindications of surgery. They should become knowledgé&abie
the role of surgery ithe staging, cure, and palliation of patients with maligdessases.
The trainee should become familiar with the indicatiohsrgan preservation and the
sequencing of surgery with othieeatment modalities. They should recognize the risks
and benefit®f surgery as a definitive treatment and as an adjunct to radipyreare/or
anticancer agents. In addition, the trainees should alare of postoperative
complications. The trainee must understand the major importance téliswiplinary
decisions at the beginning of patient’s disease, for a bettesratcThe trainee should
be a promoter of this systematic multidisciplinary strategy.

4.2.4.2 Radiation oncology

The trainees should be familiar with the basic principles of tiadifiology, including
the effects of time, dose, fractionation and type of radiationy heuld have in-depth
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knowledge about the indications of palliative and curative radiotheraplyding
adjuvant, neo-adjuvant, and concomitant radiotherapy. They should know the basic
principles of modern radiotherapy planning and dosimetry, and theydsheulamiliar

with special techniques such as IMRT, stereotactic radiationhyirerapy, proton
therapy, and radioisotope therapy. They should know the tolerance andytaxic
different normal tissues and organs, and the risk of acute, lataiandative late effects

of radiotherapy. They should be familiar with the interactions/éen radiotherapy and
sequenced or concomitant systemic anti-cancer therapies.

4.2.4.3 Anticancer agents

Trainees should be familiar with the indications and goals ofnteza with anticancer
agents in primary and recurranalignant disorders. They should know the usefulness of
theseagents in the neo-adjuvant, concomitant, adjuvant and predictivagsditiey
should know the indications of anticancer agents as a radgsisitizer. They should
know the importance of dosing and treatnagitny of specific anticancer agents. They
should be able tassess a patient's comorbid medical conditions in order to deteénhmine
risk/benefit ratio of treatment with anticancer agents tfat individual patient.
Knowledge of the pharmacokineticeharmacogenomics, and pharmacology of the
various agents shoulge obtained. Trainees should know the toxicity profile of each
anticancer agent, including long-term hazards, how to dti@ptdose and treatment
schedule according to the individyzdtient in case of organ dysfunction, and how to
handle theseomplications.

4.2.4.4 Biologic therapy

Trainees should be familiar with the activities and indicatifmmsbiologic therapy,
including cytokines and hematopoietjcowth factors. Knowledge should include the
spectrum of specifiside effects and their management and therapeutic combinattbns
chemotherapy. The trainee should also be familiar Wwakic concepts of targeted
molecular therapies, such as monocloaatibodies, small tyrosine kinase inhibitors,
tumor vaccines, and cellular therapy.

4.2.4.5 Complications of treatment
4.2.4.5.1 Infections

4.2.4.5.1.1Risk factors

Trainees should have an awareness of factors that predisposanter patient to
infectious complications. They should know how to prevent, minimize or theat
occurrence of such factors. They should be familiar with measures for infeatiolc

4.2.4.5.1.Bacterial

Trainees should know the principles of prevention, diagnosis and management of
bacterial infections in cancer patients. They should be awateofdmmon causative
organisms according to the anatomical site of infection. Thewyld be familiar with the
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types of anti-bacterial agents available, their spectrum ofitgcand their potential for
side effects and drug interactions.

4.2.4.5.1.3/iral

Trainees should know the principles of prevention, diagnosis and managenwenal of
infections in cancer patients. They should be familiar with tpegyof anti-viral agents
available, their spectrum of activity and their potential fateseffects and drug
interactions.

4.2.4.5.1.4~ungal

Trainees should know the principles of prevention, diagnosis and manag#rmemgal
infections in cancer patients. They should be familiar with thestgpanti-fungal agents
available, their spectrum of activity and their potential fateseffects and drug
interactions.

4.2.4.5.1.9Neutropenic fever

Trainees should appreciate that fever in a neutropenic patienttetassta medical
emergency. They should be adept in the work up of a septic caniest path known or
suspected myelosuppression and need to know how to manage these papeitallgm
and urgently. Trainees should be aware of stratification systammsh as the
Multinational Association for Supportive Care in Cancer (MASGER index, that can
be used to identify lower risk febrile neutropenic patients assista decisions to
implement less intensive or outpatient treatment strategiesy $heuld know the
indications for the use of hematopoietic growth factors.

4.2.4.5.2 Other complications of treatment

4.2.4.5.2.1 Alopecia

Trainees should be aware of which anti-cancer therapies causeialopleey should
recognise the psychological impact that alopecia can have aercaatients. They
should be able to counsel these patients and provide advice regardingoargss and
other head coverings.

4.2.4.5.2.2 Bleeding and thrombosis

Trainees should be familiar with which therapies are assocmaidd thrombotic
complications, including tamoxifen, thalidomide and anti-angiogenictagand how to
diagnose deep venous thrombosis, pulmonary embolism and arterial thromboembolic
events. They should know other haemostatic complications of treatmehuiglimgc
bleeding secondary to thrombocytopenia and anti-angiogenic agentsyeld as
disseminated intravascular coagulation and other consumptive coagulspathey
should know the indications for and complications of anti-coagulant theaaply
transfusions of platelets and fresh frozen plasma.

4.2.4.5.2.3 Bone complications

Trainees should recognise the spectrum of complications of thdatkststem and the
causative agents, including arthralgias secondary to aromatiaibéars and taxanes,
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osteoporosis consequent to hormonal therapies, and osteonecrosis of thateavto
use of bisphosphonates, and/or denosumab. Trainees should be aware of bone pain
related to G-CSF and GM-CSF.

4.2.4.5.2.4 Cardiovascular toxicity

4.2.4.5.2.4. Impaired cardiac function

Trainees should be able to recognize which agents are asdogitttampaired cardiac
function, including anthracyclines, trastuzumab and radiotherapy. Theydstrmw how
to manage the spectrum of impairment, from asymptomatic reduatidef ventricular
ejection fraction through to symptomatic cardiac failure.

4.2.4.5.2.4. Zardiac ischemia
Trainees should know how to diagnose and manage cardiac ischemia sedondar
fluoropyrimidines or other anticancer agents.

4.2.4.5.2.4. RArrhythmias

Trainees should be able to diagnose and treat QTc prolongation Hesnisvith many
small molecule targeted agents. They should also be familiarelgvant risk factors for

the development of QTc prolongation, such as concomitant medications (including
commonly used anti-emetics) and electrolyte disturbancesc{epérypokalemia and
hypomagnesaemia).

4.2.4.5.2.4.Hypertension
Trainees should know how to diagnose and treat hypertension thé&pseeensequent
to use of many anti-angiogenic agents.

4.2.4.5.2.5 Catheter management

4.2.4.5.2.5.Infection

Trainees should know practical implications for the use or cowlicgtions for catheters
or port devices. Trainees should demonstrate proficiency in asegtitidae related to

central venous catheters. They should be able to recognise archtheder sepsis. They
should know the indications for catheter removal.

4.2.4.5.2.5.Z’hrombosis
Trainees should be able to diagnose and treat catheter-associated thrombtstic eve

4.2.4.5.2.5.Fxtravasation
Trainees should know that prevention is the most important factor ravasation.
Trainees should be able to diagnose and treat drug extravasation.

4.2.4.5.2.6 Electrolyte disorders

Trainees should know that both cytotoxic agents (such as platinumsnarAdGFR
targeted therapies can cause derangements of serum eledeoblte They need to be
familiar with the signs, symptoms and complications of disorders of calciugnesiam,
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potassium, phosphorus and uric acid. They need to know how to manage treatment-
related electrolyte abnormalities, including “tumor-lysis syndrome”.

4.2.4.5.2.7 Endocrine and metabolic complications

4.2.4.5.2.7.Adrenal insufficiency

Trainees should know the causes of adrenal insufficiency in cpatents, in particular
radiation, antibody therapies and sudden withdrawal of exogenous glucaidortic
therapy. They should recognise the clinical presentation and labor@normalities.
They should know the principles of management.

4.2.4.5.2.7. Hypothyroidism

Trainees should be able to diagnose and treat thyroid function deramigethat occur
with the use of some molecular targeted therapies, in partitilanulti-targeted kinase
inhibitors, as well as following radiation therapy to the head and neck region.

4.2.4.5.2.7.Hyperglycaemia

Trainees should be familiar with which agents are associatbceievated blood glucose
levels, including corticosteroids and inhibitors of IGF-1R and the PA3IOR pathway.
They should know how to manage hyperglycaemia.

4.2.4.5.2.7.4ipid disorders
Trainees should know how to manage hypercholesterolemia and lylgeeridemia
consequent to anti-cancer agents such as hormonal therapies and targeted.therapies

4.2.4.5.2.7.Amylase/lipase elevations
Trainees should be able to diagnose and manage elevations of lipase or amyéaktorela
treatment, especially with targeted therapies.

4.2.4.5.2.8 Fatigue

Trainees should be aware of the multifactorial nature of fatigue in cpatents and that
all types of anticancer therapies can contribute. They should knamatalogical and
non-pharmacological strategies to treat fatigue.

4.2.4.5.2.9 Gastrointestinal complications

4.2.4.5.2.9.Nausea and vomiting

Trainees should know the various aetiologies of nausea and vomitingientpatith
malignancies. They should know types of emesis caused by dieraqmy agents (acute,
delayed, anticipatory), and classification of chemotherapy agerdsrdany their
emetogenicity potential (high-, moderate-, low- and minimal). Besrshould recognize
the mechanisms of action and pharmacology of oral and intravenousnatit-agents
and should know how to use them in daily clinical practice.
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4.2.4.5.2.9.Diarrhoea and constipation

Trainees should know the various aetiologies of altered bowel halpatients with
malignancies, and recognise the mechanisms of action and pharmacblaggrients
and anti-diarrheal agents and how to use them in daily clinical practice.

4.2.4.5.2.9.3Vound healing/Gastrointestinal perforation

Trainees should be aware that use of anti-angiogenesis (Eugsbevacizumab) is
associated with impairment of wound healing and a certain risk dfogdsstinal
perforation. They should know that these agents should be discontinued prizt to a
following surgery, whenever possible, for at least 4-6 weeks or thetivound is fully
healed.

4.2.4.5.2.10 Hepatotoxicity

Trainees should know that both cytotoxic and molecular targeted therzgoecause
hepatotoxicity. They should be able to diagnose and treat hepatotoXraityees should
also be aware of hepatic venoocclusive disease as a possible complicatioapyf. ther

4.2.4.5.2.11 Hypersensitivity

Trainees should know that cytotoxic agents and monoclonal antibodies s azaute
hypersensitivity reactions. They need to be able to efficigettpgnise and treat these
reactions. They should also know indications for pre-medication, atdtes to
administration of the causative agent and when to permanently dismord drug.
Trainees should be able to diagnose and treat delayed hypévdgnséactions
secondary to anticancer agents, in particular small molecule inhibitors.

4.2.4.5.2.12 Infertility/sterility/sexuality

Trainees should be able to counsel patients and their familiasdineg the risks of
infertility or sterility secondary to cancer treatments. Tiswpuld be aware of the
prevention and treatment strategies available to the patient, aed referral to a
specialist fertility clinic prior to treatment initiation igmdicated. Trainees need to
recognise the physical and psychological impact on sexualitycdrecer and cancer
therapies can have on patients. They should facilitate open comnmumicagarding
sexuality and offer counselling including discussion of possible interventions.

4.2.4.5.2.13 Lymphedema

Trainees should be able to diagnose lymphedema secondary toyalyiltggsh node
dissection, in particular for breast cancer and sarcomas, andape afrthe functional
limitations it can cause. They should know and be able to communaagiatients
preventative and/or treatment measures, and should refer padidyrtgphedema clinics
when necessary.

4.2.4.5.2.14 Myelosuppression

Trainees should recognize that myelosuppression is a frequeneféde of cancer
therapies. They should know how to diagnose and treat myelosupprasslioting the
indications and complications of administering blood products, hematopgretich
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factors and antibiotics. They should be familiar with how the oceoer@and severity of
myelosuppression will influence decisions related to future cycles of cherapy.

4.2.4.5.2.15 Nephrotoxicity

Trainees should know which cytotoxics are associated with remalléisaons including
the direct nephrotoxicity of platinum agents and ifosfamide-induceainbagic cystitis.
They should know measures to protect renal function when using thests and be
aware of how to diagnose and manage treatment-associated maagledd rainees need
to know the renal complications of new molecular targeted thesapncluding
proteinuria consequent to VEGF inhibition and magnesium wasting faljpwse of
monoclonal antibodies against the EGFR.

4.2.4.5.2.16 Neurotoxicity

Trainees should know which cancer therapies are associated with neutptoxtiding
platinums, taxanes and vinca alkaloids. They should be able to assess/éhiey of
neurotoxicity and indications for altering the dose or schedule of the causate ag

4.2.4.5.2.17 Oral complications

4.2.4.5.2.17.Mucositis

Trainees should know how to prevent, diagnose and manage treatment-induced
mucositis, with emphasis on good oral hygiene, pain control and managefment
secondary infection. They should be aware of the nutritional imgitatf more severe

or prolonged episodes and the indications for and complications of lemtgrarenterel
alimentation.

4.2.4.5.2.17.Xerostomia

Trainees should recognise that xerostomia is a frequent cotiglicaf radiation

treatment in the head and neck area that can be chronic and hemc@ease the risk of
oral and dental disease, and impair quality of life. They should kmow-

pharmacological and pharmacological treatment measures.

4.2.4.5.2.18 Pulmonary toxicity

Trainees should know the spectrum of pulmonary complications and whiclpitseare
implicated in the cancer patient, including pneumonitis secondaryrimugaanticancer
therapies (e.g. bleomycin, radiation, and EGFR tyrosine kinase orsibiThey should
be aware of treatment options available.

4.2.4.5.2.19 Second malignancy

Trainees should be able to identify patients at high risk for secafigmancies due to
past cancer treatments. They should be able to implement effsctiening methods
when available.

4.2.4.5.2.20 Skin toxicity

Trainees should be able to diagnose and treat dermatological catmopkcof anticancer
therapies, including manifestations of hypersensitivity, cutaneoxisity related to
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molecular targeted therapies (anti-EGFR agents, multitedgeinase inhibitors), and
acute and chronic radiation induced skin damage. They should be awatbetha
changes can cause significant psychological stress to thentpagspecially when
manifest on exposed areas such as the face and arms.

4.2.4.6 Supportive and palliative measurements

Trainees should know what supportive therapy during anticancer thistagryd should
be able to use supportive therapy. They should know the indications offfdrerdi

supportive treatments and their limitations and side-effecténdaa should know what
palliative therapy is and should be able to determine when tpadlieare is indicated.
They should know that palliative care is an integrated part ofaaledncology, and it
has a multidisciplinary dimension.

4.2.4.6.1 Supportive measurements

4.2.4.6.1.1 Nausea and vomiting
Please see page 21.

4.2.4.6.1.2 Infections and neutropenia
Please see pages 18 and 19.

4.2.4.6.1.3 Anemia
Please see pages 22 and 23.

4.2.4.6.1.4 Thrombocytopenia
Please see pages 22 and 23.

4.2.4.6.1.5 Marrow and peripheral-blood progenitor cells
Trainees should be familiar with the methods for marrowpanghheral-blood progenitor
cells procurement and cryopreservation.

4.2.4.6.1.6 Organ protection

The trainee should be familiar with the use of organ-protectieasurements and
treatments. They should know the indicaticarsd side-effects of different organ-
protective agents. Theshould know the techniques of gonad preservation to ensure the
fertility of the patient (cryopreservation techniques).

4.2.4.6.1.7 Mucositis
Please see page 23.

4.2.4.6.1.8 Malignant effusions

The trainee should know the signs, symptoms, and treatraedtsheir indication of
ascites and pleural and pericarddfusions. They should be able to treat effusions by
paracenthesis
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4.2.4.6.1.9 Extravasation
Please see page.20

4.2.4.6.1.10 Oncologic emergencies

Trainees should recognize the clinical presentations that requirediate intervention
(e.g., spinal cord compression, pericarthahponade). For patients in whom a diagnosis
of cancer is suspectatie trainee should know the proper approach for obtainiisgue
diagnosis. They should know what therapy is requiréde acute and chronic setting.

4.2.4.6.1.11 Paraneoplastic syndromes

Trainees should recognize the "remote effects" of maligngadgntially manifested in
every organ system. They should recogmzech malignancies are most commonly
associated with the individusdyndromes. Trainees should know the appropriate
management afach syndrome.

4.2.4.6.1.12 Nutritional support

Trainees should know that nutritional support can help cancer patieggsttee nutrients
needed to maintain body weight. They should know the indications foroamalications
of all enteral and parenteral support.

4.2.4.6.2 Palliative care and end-of life care

4.2.4.6.2.1 The palliative care role of the oncologist

It is the oncologist’s responsibility to care for their patialoing a continuum that starts
at the moment of diagnosis and extends throughout the course oh#éss.illn addition
to appropriate anticancer treatment, this includes symptom controhgscial support
and the coordination of services to provide continuity of care andyfaoport during
all phases of care, including the last phase of life.

4.2.4.6.2.2 Interdisciplinary care

Trainees should be aware that the management of patients with edivearccer will

usually require close cooperation with clinicians of other discigplineluding nurses,
social workers, anesthesiologists, palliative care clinicianghogogists, psychiatrists,
chaplains, rehabilitation, physical therapy, occupational thergpechk therapy and
dietitians.

Trainees should be skilled at interdisciplinary care planning and coordination.

4.2.4.6.2.3 Pain
Trainees must be expert in the assessment and management of cancer pain.

4.2.4.6.2.3.1 Pain assessment

Trainees should be skilled in the comprehensive assessment of paioaincer and its
treatment. They should have an understanding of the use of pain sdagsshbuld
understand the mechanisms and pathophysiology of cancer pain syndemelse
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familiar with the clinical features of the full range of can@ain syndromes and the
diagnostic approaches to identify them.

4.2.4.6.2.3.2 Pharmacotherapy

Trainees should have an essential knowledge of the pharmacology acity tok

medications commonly used in the management of cancer pain. Hoeyd sbe

experienced in the initiation of analgesic therapy, monitorirgemis for adequacy of
pain relief and titration of analgesics. They must be skilledha evaluation and
management of opioid adverse effects. Trainees should be famitfartive use of
adjuvant analgesics for the management of neuropathic, visceral angdondhey
must be familiar with approaches to the management of breakthrough pain.

4.2.4.6.2.3.3 Primary therapies

Trainees must be familiar with the role of primary anti-cam@atments for the relief of
pain, including the roles of radiotherapy and surgery e.g. in thegef spinal cord
compression and impending fractures.

4.2.4.6.2.3.4 Difficult pain syndromes

Trainees must be familiar with the range of options availablettenps with difficult or
refractory pain syndromes including the indications for expertsuttatisns with a pain
or palliative medicine specialist, invasive or neuroablative proceduré sedation as an
option of last resort for dying patients with refractory pain.

4.2.4.6.2.4 Symptom evaluation and management

Trainees should be familiar with the use of scales to evaluatemon physical
symptoms in patients with cancer including dyspnea, nausea antingproonstipation,
diarrhea and cancer related fatigue.

4.2.4.6.2.4.1 Dyspnea

Trainees should be familiar with the differential diagnosidyspnea in the patient with
advanced cancer. Trainees should be able to identify potentially remediable aad $e
familiar with specific treatment modalities. Trainees stidug familiar with the use of
opioids for the management of symptomatic dyspnea.

4.2.4.6.2.4.2 Nausea and vomiting

Trainees should be familiar with the differential diagnosiaaxfsea and vomiting in the
setting of advanced cancer and be able to identify potentiatigdi@ble causes. Trainees
should have an understanding of the mechanism of action of antiemetidheand

appropriate use for symptom control.

4.2.4.6.2.4.3 Constipation

Trainees should be familiar with the factors that contributeottstipation in patients
with advanced cancer. Trainees should be able to distinguish constifratiombowel

obstruction. Trainees should be familiar with approaches to preveripatios, provide
supportive counseling and prescribe rational pharmacotherapy forrdaemént of
constipation.
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4.2.4.6.2.4.4 Diarrhea

Trainees should be familiar with the differential diagnosis ofrléa in patients with
advanced cancer. Trainees should be able to identify potentially edteedauses and
identify patients at high risk for obstruction. Trainees should balifa with treatment

strategies for the various causes of diarrhea in patients adttanced cancer. In
particular, trainees should be familiar with treatment stresefpr chemotherapy- and
radiation therapy-induced diarrhea and neutropenic enterocolitis.

4.2.4.6.2.4.5 Cancer-related fatigue

Trainees should be familiar with the factors that contribute tigu in patients with
advanced cancer and the expected occurrence and duration of trealatedt fatigue.
Trainees should be able to identify potentially remediable causdsrecommend
appropriate pharmacologic and supportive approaches for fatigue.

4.2.4.6.2.4.6 Delirium

Trainees should be familiar with the differential diagnosis oiridel in patients with
advanced cancer. Trainees should be able to identify its medissscal rainees should
be familiar with treatment strategies for the various cao$etelirium in patients with
advanced cancer and the use of delirium with antipsychotic medications.

4.2.4.6.2.4.7 Anorexia/cachexia and starvation

Trainees should be able to differentiate between starvation andrczachexia. They
should be familiar with the pathophysiology of cancer cachexiay $heuld be able to
formulate rational therapeutic plans for patients with starvagierdromes and cancer
cachexia, recognizing the potential benefits, limitations of fitesn®d risks of the various
treatment options.

4.2.4.6.2.5 Management of the complications of cancer

Trainees must be expert in the evaluation and management of thecatiops of cancer

including bone metastases, CNS (brain and leptomeningeal) mesadtasr metastases
and biliary obstruction, malignant pleural, peritoneal and pericagffiadion, obstruction

of hollow viscera, metabolic consequences of cancer, anorexia emekizg hematologic

consequences, neurological dysfunction, and sexual dysfunction.

4.2.4.6.2.6 Communication

Trainees must be skilled in effective and compassionate commonioaith cancer
patients and their families regarding diagnosis, treatment, prggmpadential risks and
toxicities and end of life care and deaths.

4.2.4.6.2.7 Cultural competence

Trainees should be familiar with the impact of culture on the nemegt of patients
with cancer. Trainees should be able to discuss specific cub@sad preferences with
patients and their families. Trainees should appreciate the need for cuhsisivgy.
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4.2.4.6.2.8 Evaluation and management of psychological and existential syngftoms
cancer

Trainees should understand the psychosocial influence of cancer.ebraheuld be
aware of available resources and recognize when intervesitindicated at all stages of
disease. Trainees should appreciate the spiritual conflictsiagsbeviththe diagnosis

and treatment of cancefrainees should learn to recognize adaptive and maladaptive
behaviour in coping with diseasdrainees should recognize acceptable coping
mechanisms by patierasd families within the context of the cancer diagnosis.

Trainees should be familiar with the indication and usepsg€hotropic drugs. They
should have knowledge of the bereavement process. Trainees should have an appreciation
of the physician’s personaoping. They must be familiar with the evaluation and
management of the common psychological and existential symptocas@ér including
distress; anxiety; depression; demoralization; loss of digdélrium; suicidality, desire

for death and requests for euthanasia or assisted suicide adeadty; anticipatory grief;

and uncertainty.

4.2.4.6.2.9 Self care

Trainees should recognize the factors that contribute to burnout amhssion fatigue.
They should be able to differentiate depression from burnout. Traineeks stevelop a
plan for self care that includes recognizing and monitoring yarpsoms of burnout,
addressing symptoms if they occur, maintaining work-life balandesaek consultation
if the symptoms are progressive or severe.

4.2.4.6.2.10 End-of-life care

Trainees should be able to discuss discontinuation of antineoplastigi¢isetaansitions
in care, the anticipated clinical course, signs and symptomsmingnt death and the
strategy to ensure optimal patient comfort as well as family support

They should be aware of options for end-of-life care including home-basedhgatesnt
care and hospice care and should be able to help negotiate carengesfewith the
patient and their family. Trainees should be aware that mamnfsatand families are
concerned that their oncologist will abandon them at the end ohlifeslaould be aware
of the need to maintain availability and support.

4.2.4.6.2.11Rehabilitation

The trainee should recognize the role of physical therapy, cpily in the
postoperative setting. Trainees should recognize the role of ommaddherapy, speech
therapy, and swallowing therapy.

4.3 Management and treatment of individual cancers

Having understood the general principles of treatment, the trainee si®unstructed in
the care of individual cancer types and the unique considerations formesgnant
disease. For each specific disease, the trainee should knopideenmlogy, prevention,
pathophysiology, genetics, signs and symptoms, diagnostic work-ugpmerea follow-
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up, supportive and palliative measures. The trainee should be aldentouaicate and
discuss these topics with the patients. For each tumor, speeifis imay be more
important. They are stated below.

4.3.1Head and neck cancers

Trainees should know the risk factors for head ra@xk cancers and natural histories of
the individual primarytumor sites. They should understand the importance of HPV
infection. For this reason, during the training an adequate head angatezts case
mix should be ensured, including, nasopharyngeal cancer, salivary gidnthyaoid
cancer. Radiological and clinical staging of head and neck castoeutd be emphasized
as the proper evaluation for therapeutic recommendations. Trasheakl understand
the central role of interdisciplinary cooperation. Trainees shouldbte to discuss
within multidisciplinary meetings the role of medical treaht) being able to assess the
aims and feasibility of medical treatment in patients. Trars®uld be able to prepare
for assessment of nutrition status, oral health status andgotesiment plan in respect
to patients preferences, comorbidity, age, social environment antidistiplinary
decisions. Trainees should be able to assess and manage toratyed by
multidisciplinary treatment and of medical treatment alone, ttuatearesponse and to
plan for individualised fluorouracil-platinum regimen and the role abxdgtab. Trainees
should be able to advise patients to change lifestyle to betteateokeeatment and to
reduce incidence of second tumors.

4.3.2 Chest tumors

Trainees should be familiar with the risk factors for develoginyy cancer and

mesothelioma and the incidence and mortality of these two dis€Esey should be

aware of smoking cessation strategies and lung cancer sgestadies. Trainees should
know international histopathologic classification and staging syss&d the most

frequent molecular alterations in lung cancer.

4.3.2.1 Small-cell lung cancer

Trainees should be familiar with the risk assessment work-uptapmg system and the
prognostic factors for small-cell lung cancer patients. Thewulsl be aware of the role of
chemotherapy in small-cell lung cancer treatment. They should wage aof the
multimodality approactio limited-stage disease and know the indicationscéotral
nervous system treatment.

4.3.2.2 Non-small-cell lung cancer

Trainees should be familiar with the non-invasive and invasive riglsss&nt work-up,
the staging system and the prognostic factors for non-smallergl cancer patients.
They should know the criteria of inoperability. They should be famiWith the
indications and value of surgeghemotherapy, biologic agents, and radiation therapy in
localized disease, oftersed in combined modality treatment. They should know the role
of chemotherapgnd biologic agents in patients with advanced disdds®y should be
aware of the management of Pancoast tumors. Trainees should be aware of imididua
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targeted therapies on the basis of molecular findings such.d8@HR mutations. They
should be aware of supportive care strategies in advanced disease.

4.3.2.3 Mesothelioma

Trainees should be familiar with the risk assessment work-uptabmg system and the
prognostic factors for mesothelioma patients. They should be aadhe criteria for
operability, and the role of chemotheraghey should be aware of supportive care
strategies.

4.3.2.4.Thymoma — Thymic carcinoma

Trainees should understand the rarity and the malignant potenttalymic tumors.
Trainees should know the prognostic value of the Masaoka stagtesyThey should
be familiar with the pathological classification, especidle distinction between
thymoma and thymic carcinoma. Trainees should recognize paran@oplagiromes.
Trainees should learn the diagnostic management of mediastinaktufmainees should
know the predominant role of surgery in the management of thymirsufihey should
appreciate the indications of adjuvant radiotherapy for resegtedrs, and the role of
induction chemotherapy for marginally-resectable tumors. They shkioddv the
respective value of surgery, radiotherapy, and chemotherapy for semtakle, recurrent
or metastatic tumors.

4 .3.3 Gastrointestinal cancers

4.3.3.1Esophageal cancer

Trainees should appreciate the risk factors for esophageal canegrshould know the
indications for endoscopy in the diagnoaisd staging of the disease. Trainees should
learn the indication$or nutritional support. They should recognize the importasice
combined modality therapy, as well as the role of palliativemotherapy and other
supportive care measures.

4.3.3.2 Gastric cancer

Trainees should recognize unique risk factors for gastric cartoey.should understand
major surgical approaches to the diseas@ recognize the potentially curative role of
surgery and theelative roles of combined modality therapy, the use of neoadjuvant and
adjuvant therapy, as well as tfide of palliative chemotherapy including targeted agents
and other supportive measures.

4.3.3.3 Colon cancer

Trainees should appreciate the importance of surgical and patablsgagingand
recognize the indications for adjuvant therapies in catwhrectal cancers and the role of
chemotherapy and targeted agents in advamgethstatic disease. Trainees should
understand the importance of molecular predictive factors for indivisklaction of
chemotherapy and targeted agents. They should recognize herig@seofgolon cancer
and the differences in their patterns of spread their management. They should
understand risk factors andtionale for screening for colorectal cancer, and should
appreciate the role of genetic testing.
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4.3.3.4 Anal cancer
Trainees should recognize the association of human papilloom and anal cancer.
They should appreciate the role of combinemtiality therapy in organ preservation.

4.3.3.5 Hepatobiliary cancers

Trainees should understand the epidemiology and risk fdotolsepatobiliary cancers.
They should learn the importanakalpha-fetoprotein in diagnosis, response assessment,
and screening for hepatocellular carcinoma. They also need to knowoptens of
endoscopic palliative measures such as stent insertion. They shouldnhenmaitations

for the curativeole of surgery in localized disease, the role of systemicirdradarterial
chemotherapy and targeted agents.

4.3.3.6 Pancreatic cancer

Trainees should appreciate the risk factors for the develomhpahcreatic cancer. They
should know the unique genetic aspeaftpancreatic cancer and be familiar with the
roles of endoscopgnd molecular diagnosis in pancreatic cancer. They should tkadw
surgery has a curative role in rare patients and may prpaltigtion in others. Also they
should recognize the role of adjuvant chemotherapy and the palliadlee of
chemotherapy including targeted agents in advanced disease.

4.3.4 Genitourinary cancers

4.3.4.1Renal cell cancer

Trainees should understand the diagnostic aspects of renal cedr,ctirec prognostic
categories associated with good, intermediate and poor survival afamber with
paraneoplastic aspects of the disease. They should appreciateatineeaole of surgery
in localized disease and the role of nephron sparing procedures in R@€llas the
increasing use of laparoscopy. They should the value of systaeraptes, including
anti-angiogenic therapies and immunotherapies, in the pall@tiadvanced diseasehe
expanded role of molecular targeted treatments has dramatibalhged the treatment
paradigm of RCC. Palliation of advanced disease and improved duhagabeen
obtained with the access to and approval of novel biologic agents iasthiew years
particularly directed against angiogenesis, the VEGF and m-TOR pathRegults with
adjuvant and neo-adjuvant targeted agents are investigational.

4.3.4.2Urothelial cancers

Trainees should know the risk factors associated with urotheliabisarite important
differences between superficial and muscle invasive bladder camzkithe propensity
for transitional-cell carcinoma to recur and to metastasizey 3tih@uld recognize the role
of urine cytology, diagnostic imaging and cystoscopy in thgirsgaand follow-up of

patients. They should know the role of intravesical therapyhen management of
superficial bladder cancer, as well as the role of surgergrig-stage invasive cancers.
They should appreciate that muscle invasive disease can bel tiBateeo-adjuvant

cisplatin based chemotherapy and cystectomy, by cystectowrye abr by the

combination of radio sensitizing chemo-radiation. These modalities hatebeen
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adequately prospectively compared. They should understand the stutlibaviadeen
performed in the neo-adjuvant and adjuvant setting. Diagnostic full bodging is
fundamental in the management of metastatic transitional-aeiihoana. Combination
cisplatin containing chemotherapy is considered the standard.

4.3.4.3Penile cancer

Trainees should appreciate the role of human papilloma wirtlee etiology of penile
cancers. They should know the potentiatlyrative role of surgery and radiation
treatment.Treatment of metastatic disease usually involves combinatiorattispased
chemotherapy.

4.3.4.4Prostate cancer

Trainees should understand the epidemiology and the controversies anetnarg) of
prostate cancer, including the evidence for and against thaf B5®A screening and the
practical indication of serum PSA measurement in differentcelirsettings. They should
understand the fundamentals of proper diagnosis in prostate candeeante of MRI.
They should appreciate the importance of histologic grading. They stemagnize the
role of observation, surgery, and radiation therapy in the managemesarlpfstage
disease, and the application of hormone therapy and chemotherapyantedidisease.
They should understand the lack of evidence to support early treatnmaosirpatients
(e.g. for rising PSA), and emerging evidence for intermitteeatment and for second
and third line hormonal treatments. They should be aware of thefl@des end toxicity
associated with hormonal treatments and the results obtained withottieeapy in
patients who have become castration resistant. They should be @waees lines of
treatment after failure of standard hormone and standard docetaxebtherapy. They
should know the implications of the oncogeriatric approach in this tumor of the elderly.

4.3.4.5Germ cell tumors

The trainees should be able to classify patients according tatdraational Germ Cell
Collaborative Group classification. Trainees should know the utilitymmior markers in

the diagnosis, prognosis, and follow-up of patients. They should know the afles
surgery, radiotherapy, chemotherapy and surveillance. They should know thbout
significance of carcinoma in situ, and when to use surveillsicgegies in non
seminoma and in seminoma. They should know that combination chemotherapy is
curative in the majority of cases of advanced disease anddtimtonventional and high
dose therapy has a role in relapsed disease. They should alsorb@fika spectrum of
potential late toxicities in long term survivors with this disease.

4.3.5 Gynecologic malignancies

4.3.5.1 Ovarian cancer

Trainees should recognize that a predisposition of ovarian c@nderitable. They
should understand the role of appropristegical procedures in the initial staging and
initial treatmentof patients and subsequent systemic treatment. They should appreciate
the indications for both chemotherapy and new targeted therapies alizddc and
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advanced disease. They should understand the role of pathology and molebtudgribi
ovarian cancer and its implication in the prognosis of these patients.

4.3.5.2 Uterine cancer

Trainees should recognize the role of hormones and horitih@napies in the etiology of
endometrial cancers. They sholttbw the curative role of surgery in early-stage disease
andthe value of radiation therapy and the emerging role of systédmi@apy in the
multidisciplinary approacbf more advanced disease. They should also recognize the role
of chemotherapy and hormone therapy in the management ofobbatrand metastatic
disease. They should understand the role of pathology and molecular biology
development and prognosis of uterine cancer.

4.3.5.3 Cervical cancer

Trainees should recognize unique risk factors for cervical cahlbey should also be
informed about prevention strategies with HPV vaccination. They sheatdynize that
staging is the basis for selectiagrgery and/or radiation therapy as curative surgery.
They shouldppreciate the role of chemotherapy in the management ololcatidisease
combined with radiotherapy and in the treatm&nadvanced disease and the emerging
role of targeted therapies.

4.3.5.4 Vulvar and vaginal cancers

Trainees should know about the induction of clear-cell carcirodrtiee vagina in women
whose mothers received diethylstilbestdoiring pregnancy. They should understand
proper surveillancand management of these individuals. Trainees should recdbaize
curative role of surgery in early-stage disease ancdhebd for combination therapy in
advanced disease. They should know the strong relationship within HP¥anfead
VIN lesions.

4.3.6 Breast cancer

Trainees should have a working knowledge in the interpretatioa mammogram,
ultrasound, and magnetic resonance imaging etdhne breast. They should recognize
the pathologic and prognostfeatures that assist in determining the indications for
therapy. They should understaihg issues that affect the choice of primary treatments,
includingthe value of determination of receptors (ER, PR, Her2). They should koaw

to use first generation of molecular tests for prognosisigney UPA/PAL, recurrence
score, breast cancer gene signatures. They should know the indifaitiomeso)adjuvant
therapy, and which regimen is optimal according to patient deaistccs. They should
recognize the common and rare adverse events of drugs in oraéayt follow-up and

to propose appropriate management. The need, together with theoridkppsy of
suspected metastatic lesions should be known. The expected beneigiajeaesis
inhibitors in the metastatic setting should be known. They should reeodh&
importance of family history and thele for genetic testing and counselling.
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4.3.7 Sarcomas

The trainees should appreciate the epidemiology of sarcomasaagegated family of
rare cancers. They should know best referral options availaliheimrégion, in case of
clinical suspect or established diagnosis. They should be awdre wfain aspects of the
natural history of sarcomas, as distinct from carcinomas, andoleeof surgery,
including principles of surgery in localized sarcomas and those wilated lung
metastases.

4.3.7.1 Bone sarcomas

The trainees should know the main symptoms and signs of bone maleganiey
should be aware of the main clinical features and distinct mesdt strategy of
osteosarcoma, Ewing’s sarcoma, chondrosarcoma, other rare sarcomasdand to the
different roles of surgery, radiation therapy, neoadjuvant and adjuvant chemgtherap

4.3.7.2 Soft tissue sarcomas (STS)

The trainees should be aware of the therapeutic relevance abgisal variety of STS,
including the distinct treatment implications of extraskeldfaling’'s sarcoma and
rhabdomyosarcoma. They should know the overall treatment stratelggdbred adult-
type STS. They should know which agents are active in the medeziment of
advanced adult-type STS.

4.3.7.3 Gastrointestinal stromal tumors (GIST)

The trainees should be aware of the general molecular biolagyrah history, and
principles of surgery of GIST. They should know how to use molecailgeted therapy
in GIST, whether localized or advanced, including how to assess tumor response.

4.3.8 Skin cancers

4.3.8.1 Melanoma

Trainees should have an appreciation for the risk factorgaaret! clinical appearance of
primary melanomas and its precurggsions, such as dysplastic nevus. They should be
able to recognizekin lesions that are benign from those that are potentielignant.
They should know the value of tumour depth and gpinegnostic factors in assessing
prognosis. They should knomhat surgical procedure is required in making the diagnosis
and curative resection. They should be aware of the indicdtomsologic therapies in
the adjuvant setting and of the potentisks and benefits of chemotherapy and biologic
therapies in advanced diseaBminees should have a working knowledge in the primary
preventiorof melanoma as well as the recognition and counselling of pagiehitgh risk

for developing melanoma.

4.3.8.2 Basal cell and squamous cell cancers

Trainees should recognize the clinical appearance of thesmdesid appreciate that
their occurrence is associated with suposure and may be a long-term complication of
cancer therapy.
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4.3.9 Endocrine cancers

Trainees should know the specific diagnostic work-up and treatment of rizredoc
cancers. They should know that endocrine cancer may be part oter sgndrome due
to specific genetic defects. They should know the role of anticainags in the different
endocrine cancers.

4.3.9.1. Thyroid Cancer

Trainees should understand the tissue of origin and pathologic ickassif of thyroid
cancers. They should know the epidemiology of thyroid cancers, snel#tion to
environmental factors and genetic factors. Trainees should bedawmith principles of
the TNM revised staging system. They should learn the diagnostiagement and
biochemical thyroid function profile of patients with thyroid cancTrainees should
know indications for use of imaging modalities for staging. Theykl learn indications
for radical surgery, radiolabelled iodine ablation therapy andredtbeam radiotherapy,
chemotherapy and novel targeted agents in the management of bhcdbzally
advanced and metastatic thyroid cancers. Trainees should berfamih the most
important prognosticators (TNM stage, histological diagnosis and grade).

4.3.9.2 Neuroendocrine cancers

Trainees should understand the enterochromaffin tissue of origin unbemelocrine
tumors (NET) and the embryologic definitions of foregut, midgutdgut. They should
know the epidemiology and natural history of neuroendocrine tumors. Traheekl
become familiar with the pathologic classification of the neuroem® tumors (WHO)
and the principles of the TNM-ENETS staging system. Tesmnshould learn the
diagnostic management and clinical/biochemical picture of syndroraased by
production of active substances from various NETs. They should know indEdtr
use of imaging modalities for staging of NETs. They shouldchl@atications of radical
and palliative surgery for the management of localized and loeaNyanced NETSs.
Trainees should familiarize themselves with therapeutic magkaliti the management of
patients with unresectable disease (somatostatin analogs,ernterfradiolabelled
somatostatin analog therapy, chemotherapy, novel targeted agbmtislees should
become familiar with use of most important prognosticators (TNi\ges histological
grade, primary organ of origin).

4.3.10 Central nervous system malignancies

The trainee should be able to take care of a patient with & @idsentation of
malignancy. He/she should be knowledgeable on the main steps af gate and
symptom control (e.g. use and dosage of corticosteroids and antiep)lefdesic
competence need to be demonstrated in the interpretation of standgrbstic
procedures, notably MRI and CT scan, the principles for an effieiedteconomical
workup and the distinction of primary or secondary (metastatic) brain tumors.

Knowledge of the nosology of CNS malignancies are expectesl.tréinee should be
able to describe the main categories of gliomas and their mateclkiracterization.
He/she should know the main indications, risks and toxicity for surgagmotherapy,
radiotherapy or combined chemoradiotherapy. He /she should know the etpsnily
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used chemotherapy regimens and the required associated suppodiveeesures. The
basics of management of medulloblastoma, meningioma and primaryy@iBoma are
expected.

The trainee should be able to name the most frequent origins ofr@fStases. He/she
should know the role and indications for surgery, radiotherapy or chempyhier brain
metastases, inclusive prophylactic measures (e.g. prophylacimalc irradiation,
intrathecal chemotherapy).

4.3.11 Carcinoma of unknown primary site

The trainee should learn the importance of the tumor histopathglatipplogic analysis,
and tumor markers in directing the work-up. particular, they should recognize the
settings in which treatmentay affect survival, and when it is palliative.

4.3.12 Hematologic malignancies

4.3.12.1 Leukemia

The trainee should be familiar with all the pathologic and molebidéwgic techniques
(cytogenetics, immuno-phenotyping, polymeralsain reaction) used in the diagnosis of
leukemia. They shoulde familiar with the current treatment recommendations based on
risk classifications and theapplications for acute lymphoblastic and myeloid leukemia

in both the standard adult population and the elderly. They should be aware of the
indications for marrow transplantation. They should understand thatatlimials are
urgently needed to further develop the quality of care. In addtiewy should be able to
provide appropriate supportive care.

4.3.12.1.1 Acute leukemias and myelodysplasia:

Trainees should be familiar with the risk factors for develofgngemia: They should
know the WHO classificatiomnd its implications for treatment and prognosis. They
shouldappreciate the potential use of marrow transplantation in patightdeukemia
and the value of differentiation therapy.

4.3.12.1.2 Chronic leukemias:

Trainees should be able to distinguish the chronic leukemnigeeripheral-blood smear,
recognise the differences between CML, CLL and hairy calkdmia.and other
malignancies with leukemic features. Trainees should understamdrtieattherapeutic
approaches in the treatment of these chronic leukemiaddition to understanding the
expectations of treatmenfhey should be aware of the indications for marrow
transplantation. They should also be aware of the current recommendations foufmllow

4.3.12.2 Lymphomas

Trainees should be familiar with the Ann Arbor Staging and Wdedlth Organization
classification as well as its strengthsyitations, and current initiatives to improve upon
the staginglassification. They should be familiar with proper managemantrgg from
the appropriate ways to get the relevant diagnostic specimegisgspaocedures as well
as response evaluation including the whole body PET examinationtsviétrength and
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limitation. They should understand that treatment is based on lymphamypes and
prognostic indices and know the International Prognostic Index. They sinodédstand
that clinical trials are needed to further develop the quality of care.

4.3.12.2.1 Hodgkin's disease

Trainees should be experienced with the staging of Hodgksesase. They shoulie
familiar with the current treatment options in patients withedéht stages of the disease,
(limited, intermediate or advancetisease). They should know the indications for
chemotherapy and radiotherapytie different stages I, Il, 1ll, and IV. Trainees should
be aware of the long-teroomplications of treatment and know what is entailed in the
follow-up of patients. They should appreciate the indicationkigh dose chemotherapy
and/or alogenic marrow transplantation in patients with relapse ctegpeaefractory
disease.

4.3.12.2.2 Non-Hodgkin's lymphoma

Trainees should be aware of the enormous heterogeneity of Non-Hodgkaplsomas
and their clinical classification in indolent and aggressive lympkoraad the
pathological classification according to the WHO. Trainees shouléwmae of the
association of lymphomas witHlV and immunosuppression. They should be familiar
with theclassification and the different indexes used for staging. Thewld recognize
the curative rol®f (immuno-) chemotherapy and the value of marrow transplantati
relapsedor refractory disease. They should understand different tgpesdolent
lymphomas and appreciate when treatment is indicatedl when observation is
appropriate. They should apprecidtee roles of radiation therapy, surgery, and
chemotherapy, includingnonoclonal antibodies in the treatment of aggressive non-
Hodgkin's lymphomas. They should know the challearge unique clinical properties of
mantle cell lymphoma, diffuse large B-cell lymphoma, lymphoblalstiephoma and
Burkitt's lymphoma and thele for intensive treatment of the most aggressive forms.

4.3.12.2.3 Cutaneous T-cell lymphoma (CTCL)

They should be able to apply the diagnostic criteria of the EORHC) classification
and understand that the CTCL subtypes are unique diseases. In attdigioshould
know that there are new staging systems available for Mydasingoides (MF) and
Sézary syndrome and for non MF cases. They should be aware thhattldar@py in
general is skin directed in early stages and includes biodggats in more advanced
once. Aggressive chemotherapy plays only a role in the minoritassdscwith special
aggressiveness and very advanced stage.

4.3.12.3 Plasma cell dyscrasias

Trainees should know how to distinguish the plasma cell dyscrasiasoclonal
gammopathy of unknown significance, Waldenstromsnacroglobulinemia,
plasmacytoma, multiple myeloma, POEMS (polyneuropathgrganomegaly,
endocrinopathy, monoclonal protein, skin changasfl plasma cell leukemia. They
should know the staging, prognostic factors and the indicationsefiment in each
instance.They should know the role of new targeted drugs in the treatmentlople
myeloma. In addition, they should recognize the role of bisphosphonates.
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4.3.12.4 Myeloproliferative neoplasms

Trainees should recognize the various form of myeloproliferative rsopla
(Polycytemia Vera, Essential Trombocytosis and Myelofibrosispw the diagnostic
criteria (including molecular mutations) and principles of treatment.

4.4 AIDS-associated malignancies

While the incidence of AIDS-defining malignancies has declias a result of the use of
combination, potent, highly-active antiretroviral therapy (HAART),sthemains a
significant health problem worldwide, particularly in poor-resousggons. The trainee
shouldrecognize the increased incidence of malignancy in the HItip@giopulation,
especially CNS and systemic lymphoma, cervical cancer apd¥ka Sarcoma as well
as other non-AIDS defining malignancies. They should know the indicafions
treatment ofhose cancers and be aware of the potential of increased toxttitiestable
to concurrent medical problems and medications. Trainees skoaid the appropriate
prophylaxis and treatment for common opportunistiections as well as opportunities
for early detection and prevention of malignancies.

4.5 Special issues in the diagnosis and treatment of cancers in adolessent
Trainees should be familiar with incidence and special chaistate of malignancies
observed in adolescence (15-18 years). Trainees should acknowledagolkatence is
a short period of somatic, social and spiritual evolution and that mastnogrs in this
age group have worse prognosis compared to the same cancers ienchildinees
should know that tumors in this age group may be a) pediatric witlokegtet (sarcoma,
medulloblastoma) b) adult type with early onset (thyroid cancer, melandraddlescent
tumors (bone tumors, testicular tumors) and d) tumors occurringyaag (leukemia,
lymphoma). Trainees should be capable in communicating the diagnaseating and
psychosocially supporting and caring for adolescents. Trainees siprieciate that in
this special age group, support from other disciplines is cruaialndes should know
that compliance is a great issue and that long term follow upegsssary. Trainees
should be aware of late toxicity after treating cancer in adolescents.

4.6 Special issues in the diagnosis and treatment of cancers in young adults
Trainees should acquire theoretical background knowledge and clirpience in the
following aspects of cancer in young adult patients (age group 18f&%jence and
epidemiology of cancer in young adults; risk factors and known cafsgsnors in
young adult patients; appropriate diagnostic work-up and staging;dmgilinary
evaluation and management of these patients in collaboration with suyrgeons
radiotherapists, nurses, social workers, psychologists, physicaptstsr administration
of chemotherapeutic, hormonal and targeted agents; psychosocial déognseit
support; communication with the patient and evaluation of prognosis; iraptation of
fertility preservation strategies and advice on future childbgapatient counseling on
healthy lifestyle modifications; follow-up for relapse, late toxi@fter treatment; unmeet
needs, organization and endpoints of clinical and translational reseayohing adults
with cancer; and investigation of molecular biology of tumors affecting yountsadul
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4.7 Cancer and pregnancy

Trainees should acquire theoretical background knowledge and some dégimical
experience in the following aspects of gestational cancer: mmdand epidemiology of
cancer during pregnancy; appropriate diagnostic work-up of pregnamtemv and
exposure to ionizing radiation associated with each procedure; attatiois of
chemotherapeutic, hormonal and targeted agents during the variousogakiagriods,
nature and risk of maternal/fetal side-effects; indicationgdonination of pregnancy;
need for multidisciplinary management involving obstetricians, édans,
neonatologists and oncologists; maternal and fetal prognosis; patrehtfamily
counselling on issues such as management, toxic effects, disedis®, detal outcome,
breast feeding, and future pregnancies.

4.8 Geriatric oncology

The trainee should be familiar with the epidemiology of cameet aging including
incidence and mortality rates by age for their region or nalibey should be familiar
with physiologic changes that occur with aging and how thesegebanan effect
treatment (for example chemotherapy drug dosing and toxicitigaeyf and safety of
opioids, and the impact of polypharmacy). Trainees should be famiigr the
components of geriatric assessment such as functional statsticog nutrition, and
comorbidity and how such assessment may help in treatment@elastvell as identify
vulnerable and frail patients. They should be aware of geriatric@y®$ such as falls,
incontinence, and delirium, and learn to identify and manage depressiither cancer
patients. Trainees should also be familiar with the psychosogudications of age and
cancer including personal care, homemaking, and legal and financial issues.

5. Psychosocial aspects of cancer

Trainees need to learn a conceptual framework for assessingeat’ pgosychosocial
needs and provide timely and efficient referral to mental healtfegsionals, social
workers or chaplains depending on individual needs and available resources.

The trainee should show appreciation for the fact that culturaésssmpact on the
patient’s experience of illness and affects their preference fasgispecific therapy.
Trainees need to learn how to inquire about religious and spiritligf9oand provide
appropriate referrals.

Trainees should learn to recognize adaptive and maladdyetihaviours in coping with
disease.

They should acquire competence and familiarity in recognizing @micoping
mechanisms frequently used by patients and relatives in dealing withisa cri

Trainees should develop competence in conducting a family meetingandimg clear
guidance about end of life care.

The trainee should recognize that cancer impacts on body imagexamditgeandmay
result in dysfunction as a result of multiple factors includivgdisease itself, treatments
received or psychological consequences.

Trainees should be familiar with the indication and usegsythotropic drugs for
delirium, anxiety and depression.

Trainees should have knowledge of the bereavement process.
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Trainees need to develop self awareness about the impact ofvth&iron their own
emotions and personal life. They should receive appropriate instructianertdring in
order to develop healthy coping and problem-solving skills.

Trainees should be taught to work in multidisciplinary teams withesurshaplains,
physical therapists, mental health professionals and referriygicpms. They also need
to develop collegial relationships with professionals delivering hospare in the
community setting.

Trainees should develop mastery in communication with patients andathdies. They
should receive instruction as well as coaching and feedback ardbe of collaborative
decision-making, breaking bad news, discussing prognosis and goals of care.

6. Communications

Communication skills training has been shown to be effective to irps&ills if the
training is learner centered, use role play and structured feedibaitks conducted in
small groups by trained facilitators. Follow up supervisions and hoesssions are
recommended.

7. Patient education

7.1 Genetic counselling

The trainee should be capable of assessing the increasefl gastcer in the patient and
the patient's family. They shoultk aware of the principles for genetic screening and
counselling.

7.2 Health maintenance
The trainee should be capable of counselling the patientthamdamily about known
risk factors for subsequent malignandyet, smoking, alcohol, and sun exposure.

7.3 Long-term complications
Trainees should recognize long-term complications of each teeatmodality employed
including the following:
- Risk of treatment-induced cancers, acute myeloid leukemiachigenotherapy,
and radiation induced sarcomas
- Endocrine dysfunctions, hypothyroidism after neck radiation,ligtewith
chemotherapy.

7.4 Trainees should be aware of chemoprevention measures/clinical trials.
7.5 Trainees should be aware of testing and intervals for follow-up.

7.6 Trainees should be aware of developing depressive symptoms during/affer.thera
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8. Bioethics, legal, and economic issues

8.1 Informed consent

The trainee should know the legal requirements for obtaining infoomesentand the
ethical principles that guide the process of patients making apgepriinformed
decisions regarding offered systemic therapies.

8.2 Research ethics

The trainee should understand the key ethical principles that ¢ned®mnducof medical
oncology research including respect for human dignity, respectderdnd informed
consent, respect for privacy and confidentiality, respect facg@iand inclusiveness, and
balancing harms and benefits.

8.3 Ethical and legal issues in end of life care

Trainees should understand the legal and ethical principles thattgeitimits of care at
the end of life including decisions regarding instituting, withholdamgl withdrawing

life-sustaining treatments.

Trainees should be able to discuss an approach to end-of-life detiglong with

capable people including advance care planning and working with stdsigcision

makers for those who are incapable. Trainees should be able tgsdibe ethical and
legal issues relevant to euthanasia/assisted suicide.

8.4 Cost-effectiveness of new cancer drugs

Trainees should understand how cost-effectiveness and cost-utility analysis oancer
medications are determined. Trainees should understand the etbgadl,ahd health
policy principles that govern the use of evidence, economic data and reteeant
information used to make drug funding/coverage decisions for their patients

8.5 Conflict of interest
Trainees should understand the ethical principles that govern and gesdilat define
conflictof interest within their professional activities.

8.6 Professional attitude
Trainees must demonstrate the highest standards of professio@ads humanism in
theircare of patients and their families

9. Cancer care delivery in low resource environments

Trainees should be familiar with the definitions of low and middle@nme countries
(LMCs) and to understand that these LMCs include a rangetiioheavhich vastly differ
in available resources, political and social conditions, and healtimteastructure. They
should be familiar with the epidemiology of cancer in LMCs includmgjdence and
mortality rates by regions of the world. They should understanditilegy of cancer in
LMCs particularly as related to infectious diseases, includinty-d$sociated
malignancies, and recognize opportunities for cancer prevention aryd dedelction.
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They should be familiar with common barriers to cancer control irC&Nhcluding
public awareness and education, healthcare provider training and werkfses,
financial resources, and governmental prioritization; they should uaddrétow each
barrier relates specifically to prevention, screening, treatment édiatipa.

10. Skills

10.1 Anticancer agent administration

The trainees should have knowledge of how to prescribe and adfeigister anticancer
agents by both oral and parenteral routes. They should be ableetcam@access
indwelling venous catheters. They should have knowlemlgeut the handling and
disposal of chemotherapeutic and biolagents

10.2 Bone marrow aspiration, biopsy, and interpretation

Trainees should be able to perform a marrow aspiration and bidpsy should have an
experience in the interpretation of marragpirations and biopsies. Trainees should have
a fundamentdtnowledge about marrow interpretation.

10.3 Ommaya reservoir and lumbar puncture

Trainees must demonstrate an ability to perform a lumbar puretgréo administer
chemotherapy by that route.

The trainee should be able to use a subcutaneous device to admiedieation. He
should be able to recognize and solve complicatddrsuch device. Trainees must be
capable of administering chemotheraimypugh an Ommaya reservoir.

10.4 Paracentesis, thoracentesis

Trainees must be exposed to the techniques of paracentesis andntiesisaceThey
should be familiar with the indications for and administration of par@oneal

chemotherapy, and the use of sclerosing agents for managefmmiatignant pleural

effusions. They should be familiar with the complications of theskniques and their
management.

10.5 Tumor assessment

Trainees should have the ability to assess tumor size and respahseapy by physical
examination and radiologic techniques. They should be familir RECIST response
criteria and definitions of complete and partial responses, sta@las#i and progressive
disease. They should understand the appropriate use of radiologic stutthesnitial
staging of patients and in the monitoring of response to treatment
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