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Background

Emerging therapies such as immunotherapy and antibody-drug conjugates (ADCs) have
revolutionized oncology worldwide. However, access to these innovations remains highly
unequal across regions, particularly in low- and middle-income countries (LMICs), where
education and practice often lag behind therapeutic advances.

Objective

This perspective critically describes the structure of oncology fellowship training in
Morocco, illustrating how residents adapt to global innovations through hybrid training
models that combine national residency and international fellowship exposure.

Methods

A descriptive and comparative approach was used, drawing from institutional experience,
fellowship curricula, and international training frameworks to analyze the Moroccan
model within the broader LMIC context.

Description and Findings:

Moroccan oncology residency includes four years of progressive hospital-based training,
complemented by structured international fellowships such as the Diplome de Formation
Médicale Spécialisée (DFMS) or FOSFOM in France and Belgium. Fellows gain hands-on
experience with immunotherapy, ADCs, and multidisciplinary cancer care. Continuous
learning through congresses (ASCO, ESMO) and digital education platforms further
strengthens competencies.

Conclusions

This hybrid educational pathway bridges global innovation and local clinical realities.
The Moroccan experience highlights the importance of structured mentorship, bilingual
education, and international collaboration in shaping a sustainable oncology workforce
for LMICs.

INTRODUCTION participants in pivotal clinical trials originate from
LMICs, 10 reflecting persistent global disparities in research,

Over the past decade, oncology has experienced a paradigm ~ education, and access to innovation..
shift driven by the rise of immunotherapy and anti- In Morocco, medical oncology residency spans four years
body-drug conjugates (ADCs). Landmark trials such as AS- and combines both clinical immersion and theoretical
CENT. TROPICS-02. KEYNOTE-355. and DESTINY-Breast04 training. During the first six months, residents are fully
have defined new standards of care across multiple malig- Integrated into inpatient oncology wards, where they ac-
nancies.!"4 These breakthroughs, now embedded in inter- quire the fundamentals of cancer management, chemother-
national guidelines,>6 have dramatically improved survival ~@PY protocols, and oncologic emergencies. After this initial
compared with conventional chemotherapy. period, they begin active participation in outpatient clinics
However, access to innovation remains profoundly un- and day-hospital units, contributing to the diagnosis, fol-
equal. High-income countries (HICs) rapidly integrate im- low-up,.and therapgutw.monltormig of patients with gy-
munotherapy and ADCs, while most low- and middle-in- necologic, breast, digestive, urologic, sarcoma, and head
come countries (LMICs) continue to rely on chemotherapy and nec}< cancers. Thl? exposure is Compleme'nted by on-
due to limited infrastructure, biomarker availability, and c.:all duties in oncolo.g1? emergencies, promoting progres-
drug reimbursement.” Furthermore, fewer than 10% of Sive autonomy and clinical judgment. Throughout the pro-
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gram, residents work under the close supervision of senior
residents, specialists, and professors, ensuring continuous
mentorship and skill acquisition. A six-month rotation in
radiation oncology consolidates their understanding of ra-
diotherapy planning and delivery techniques.

The Moroccan model is distinctive for its integration of
structured international fellowships—such as the Diplome
de Formation Médicale Spécialisée (DFMS) or FOSFOM—in
France or Belgium, which expose residents to advanced
therapeutic modalities and multidisciplinary practices not
yet widely available in their home institutions. Comple-
mentary participation in major congresses (ASCO, ESMO)
and digital education initiatives further enhance profes-
sional development.!1,12

Documenting this hybrid approach to oncology training
is particularly valuable, as few studies have explored how
LMIC residency programs adapt to rapid global therapeutic
evolution. This paper therefore aims to describe and criti-
cally analyze the Moroccan oncology training pathway, em-
phasizing its unique features, challenges, and the potential
replicability of its model across other LMIC contexts.

THE MOROCCAN ONCOLOGY TRAINING
PATHWAY

This section draws on institutional experience, national
residency curricula, and fellowship program structures to
describe the organization of oncology training in Morocco
and its integration with international educational models.

The Moroccan oncology residency is a four-year struc-
tured program that combines progressive clinical immer-
sion, academic education, and multidisciplinary exposure.
During the first six months, residents are fully integrated
into inpatient oncology wards, where they acquire the fun-
damentals of cancer management, chemotherapy admin-
istration, and oncologic emergencies. After this introduc-
tory phase, they begin to participate actively in outpatient
clinics and day-hospital activities, contributing to the di-
agnosis, follow-up, and therapeutic monitoring of patients
across various tumor types, including breast, gynecologic,
urologic, digestive, sarcoma, and head and neck cancers.
This hands-on experience is complemented by regular on-
call duties in oncologic emergencies, promoting both au-
tonomy and clinical decision-making.

Throughout the residency, trainees work under the close
supervision of senior residents, attending specialists, and
professors, ensuring a structured mentorship model that
emphasizes patient safety and guided skill acquisition. The
theoretical component includes fortnightly lectures cover-
ing core oncology topics, daily multidisciplinary staff meet-
ings, and five specialized tumor boards (digestive, urologic,
surgical, gynecologic, and ovarian) each week, fostering
continuous discussion and evidence-based therapeutic de-
cision-making. A six-month rotation in radiation oncology
further consolidates residents’ understanding of radiother-
apy planning and treatment delivery, ensuring a compre-
hensive, multimodal perspective.

Many Moroccan residents further complement this na-
tional curriculum with a one-year international fellowship,

most commonly through the Dipldme de Formation Médicale
Spécialisée (DFMS) or FOSFOM programs in France and Bel-
gium. These structured fellowships offer exposure to high-
income country oncology systems, advanced technologies,
and novel therapeutics such as immunotherapy and an-
tibody-drug conjugates (ADCs).>®13 For instance, at the
Centre Hospitalier d’Epinal (University of Lorraine, France),
Moroccan fellows undertake one year of hospital-based on-
cology practice, alternating between inpatient care, day-
hospital activities, and outpatient consultations. Weekly
multidisciplinary tumor boards (RCPs) foster collaborative
decision-making, while academic teaching is delivered
every two weeks at the Faculty of Medicine of Lorraine.
Fellows may also receive introductory palliative care train-
ing through the hospital’s mobile palliative care team, con-
sistent with international supportive-care frameworks.12 In
addition, several residents pursue Interuniversity Diplomas
(DUI) in specialized areas such as supportive care, thoracic
oncology, or oncogeriatrics, thereby further strengthening
their academic and clinical expertise.

This hybrid model—integrating the Moroccan residency
structure with structured European fellowships—provides
residents with a unique opportunity to align with interna-
tional standards of oncology care while retaining local con-
textual understanding. It represents an adaptive framework
capable of bridging disparities in oncology education be-
tween resource-limited and high-resource settings.

UNIQUE ASPECTS AND CHALLENGES

The Moroccan oncology training system exhibits several
unique characteristics that reflect both its adaptability and
the systemic challenges inherent to low- and middle-in-
come country (LMIC) settings.

STRENGTHS AND DISTINCTIVE FEATURES

A defining strength of the Moroccan model is its bilingual
educational framework, where clinical practice, documen-
tation, and academic communication are conducted in both
French and English. This dual-language environment en-
hances accessibility to international literature, facilitates
participation in global conferences, and supports collabora-
tion with francophone and anglophone oncology networks.
It also prepares residents for fellowships abroad and con-
tributes to Morocco’s growing visibility within the global
oncology community.

Another distinctive feature is the dual-degree pathway
combining national residency with international fellow-
ships such as the Dipléme de Formation Médicale Spécialisée
(DFMS) or FOSFOM programs in France and Belgium. These
experiences provide first-hand exposure to cutting-edge
therapeutics—particularly immunotherapy and anti-
body-drug conjugates (ADCs)—and to multidisciplinary
clinical environments that foster evidence-based decision-
making. Upon returning home, fellows play a pivotal role
in disseminating new knowledge, updating local practices,
and guiding junior trainees, thus creating a virtuous cycle
of academic transfer and mentorship.
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Table 1. Structure of Oncology Training Pathway in Morocco and Through International Fellowships

Stage Duration Setting Core Activities and Competencies Key Challenges
Residency - 1year National Management of hospitalized oncology Limited exposure to
Inpatient Institute of patients, chemotherapy protocols, oncologic novel therapies and
Training Oncology (INO), emergencies, symptom control biomarkers
(Morocco) university

hospitals
Residency - 1year Oncology day- Diagnosis and follow-up of patients across Restricted access to
Day Hospital hospital units tumor types (breast, gynecologic, digestive, immunotherapy and
and urologic, sarcoma, head & neck); treatment targeted therapies
Consultations monitoring
(Morocco)
Rotationin 6 months Radiotherapy Radiotherapy planning, dose calculation, Limited availability of
Radiation departments multidisciplinary coordination modern radiotherapy
Oncology techniques in some
(Morocco) centers
Theoretical and Throughout University and Fortnightly didactic sessions, daily staff Lack of standardized
Academic 4 years hospital-based meetings, 5 weekly tumor boards (digestive, modules on emerging
Training teaching urologic, surgical, gynecologic, ovarian) therapies
(Morocco) (immunotherapy,

ADCs)

International 1year DFMS/FOSFOM Exposure to advanced therapeutics, Cultural adaptation,
Fellowship programs - e.g., multidisciplinary tumor boards, academic administrative
(France/ CH Epinal, seminars, palliative care training, and barriers, variability in
Belgium/ Université de optional university diplomas (DUI) fellowship content
Switzerland) Lorraine
Return to Continuous National Implementation of acquired knowledge, Integration of
Morocco - oncology centers supervision of trainees, participation in innovations limited by
Clinical Practice continuing medical education and registries drug availability and
and Knowledge health policy
Transfer constraints

PERSISTENT CHALLENGES

Despite these strengths, several structural challenges con-
tinue to hinder the full modernization of oncology educa-
tion in Morocco. The national curriculum currently lacks
standardized modules dedicated to emerging therapies,
molecular oncology, and clinical research methodology, re-
sulting in variable exposure among residents. In addition,
limited access to biomarker testing—including PD-LI,
BRCA, MSI, and HER2-low—restricts the implementation of
precision oncology and the eligibility of patients for tar-
geted or immune-based therapies.”>%-10

Economic constraints and the absence of routine inclu-
sion in international clinical trials further accentuate the
gap between global therapeutic innovation and local prac-
tice. Finally, the uneven availability of modern radiotherapy
and diagnostic technologies across regions poses additional
barriers to equitable training experiences nationwide.

ADAPTIVE RESPONSES

Despite these limitations, Moroccan oncology residents
demonstrate remarkable adaptability. Through active par-
ticipation in international congresses (ASCO, ESMO,
EMUC) and digital learning platforms, they maintain con-
tinuous exposure to the latest guidelines, protocols, and
trial updates. Online mentorship initiatives and hybrid ed-
ucation models increasingly serve as cost-effective bridges,
enabling residents to remain scientifically up to date de-
spite systemic constraints.11:12

Altogether, the Moroccan experience illustrates how
bilingualism, academic mobility, and digital innovation can
partially offset resource limitations and nurture a new gen-
eration of oncologists capable of connecting global science
with local realities.

COMPARATIVE REFLECTION

Comparing oncology training frameworks between high-in-
come countries (HICs) and low- and middle-income coun-
tries (LMICs) reveals a complex landscape of both dispari-
ties and complementarities.

In HICs such as France and Belgium, oncology fellowship
programs are guided by standardized national curricula, en-
suring consistent exposure to clinical research, precision
oncology, and multidisciplinary coordination. Trainees
benefit from routine access to innovative therapies, mole-
cular diagnostics, and advanced technologies such as next-
generation sequencing and adaptive radiotherapy.>6:13
Academic institutions in these settings also emphasize re-
search literacy—encouraging participation in clinical trials,
publication writing, and translational projects as integral
components of training.

By contrast, residency programs in LMICs such as Mo-
rocco often operate within resource-constrained environ-
ments, where access to immunotherapy, ADCs, and bio-
marker-driven testing remains limited.”-%10 Educational
exposure to these emerging modalities is therefore indirect,
obtained through congresses, digital platforms, or interna-
tional fellowships rather than routine local practice. Never-
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theless, Morocco’s hybrid model—combining national res-
idency with structured European fellowships—offers an
innovative strategy for bridging educational inequities and
achieving practical alignment with global standards.

Comparable hybrid or partnership-based initiatives have
been implemented in other LMIC contexts. In India, for in-
stance, short-term observerships and virtual case discus-
sions with international mentors have shown measurable
improvements in trainees’ confidence and clinical judg-
ment. Similarly, programs such as the African Cancer Fel-
lowship Initiative*, the ASCO Virtual Mentorship Network,
and ESMO e-learning programs have demonstrated the fea-
sibility of sustainable cross-border educational collabora-
tion.11:12 These initiatives mirror Morocco’s experience,
underscoring the growing role of digital education, struc-
tured mentorship, and academic partnerships in global on-
cology capacity building.

Ultimately, while HICs benefit from robust infrastruc-
tures and standardized educational policies, LMICs like
Morocco showcase the power of adaptability. Through bi-
lateral cooperation and blended learning, they transform
structural limitations into opportunities for innovation—il-
lustrating that meaningful progress in oncology education
can arise not only from resource abundance, but from
strategic collaboration and cultural resilience.

PERSPECTIVES FOR CURRICULUM
DEVELOPMENT

Building on these observations, the modernization of on-
cology education in low- and middle-income countries
(LMICs) such as Morocco requires a strategic shift toward
competency-based and innovation-oriented curricula.

INTEGRATING EMERGING THERAPIES AND MOLECULAR
ONCOLOGY

To ensure equitable exposure to modern oncology, the na-
tional residency curriculum should include standardized
modules on immunotherapy, molecular diagnostics, and
antibody—-drug conjugates (ADCs). These modules could be
implemented through collaborative teaching between Mo-
roccan and European institutions, combining online lec-
tures, case-based learning, and interactive clinical scenar-
ios. Incorporating basic principles of clinical trial design
and translational research would further prepare residents
for participation in global oncology studies.

STRENGTHENING BINATIONAL MENTORSHIP AND
FACULTY EXCHANGE

Formalized mentorship partnerships between Moroccan
and European oncology departments would promote sus-
tained academic supervision and bilateral knowledge trans-
fer. These programs could include joint tumor boards, visit-
ing professorships, and co-mentored publications, creating
long-term mentorship chains that continue beyond the fel-
lowship year. Such initiatives would also help foster a cul-

ture of research productivity and academic leadership
among Moroccan oncologists.

EXPANDING DIGITAL EDUCATION AND CONTINUOUS
LEARNING

Digital learning platforms—including ASCO eLearning,
ESMO Virtual Preceptorships, and global MOOCs—offer a
scalable and cost-effective method to democratize access
to oncology education. Integrating these tools within the
Moroccan residency framework would ensure regular expo-
sure to updated international guidelines, interactive dis-
cussions, and cross-institutional collaboration. Hybrid
teaching formats, already tested during the COVID-19 era,
can serve as sustainable models for ongoing professional
development.

ESTABLISHING REGIONAL CENTERS OF EXCELLENCE

Developing North African regional oncology training hubs
could further harmonize curricula across neighboring
LMICs. By pooling faculty, educational materials, and men-
torship structures, these centers could provide standard-
ized, high-quality training while promoting South-South
collaboration. Morocco, given its bilingual and internation-
ally connected system, is particularly well positioned to
play a leadership role in such an initiative.

EVALUATING EDUCATIONAL OUTCOMES

Finally, it is essential to implement evaluation metrics that
assess both short- and long-term outcomes of these educa-
tional reforms. Indicators may include the number of resi-
dents trained in immunotherapy and ADCs, participation in
international congresses or research projects, and post-fel-
lowship career trajectories. Such data would provide valu-
able feedback for continuous curriculum improvement and
inform global oncology education policy.

In summary, Morocco’s evolving oncology education sys-
tem offers a fertile ground for innovation. By combining
structured mentorship, digital learning, and regional col-
laboration, the country has the potential to serve as a
model of scalable oncology education reform for other
LMICs.

CONCLUSION

The rapid evolution of oncology through immunotherapy
and antibody-drug conjugates (ADCs) has deepened global
inequities in access, education, and clinical practice. Yet,
the Moroccan experience demonstrates that innovative, hy-
brid educational pathways can bridge these gaps and culti-
vate a new generation of oncologists capable of translating
global science into local impact.

By combining structured national residency, interna-
tional fellowships, and digital learning, Morocco has built a
model that promotes both excellence and equity. The bilin-
gual and mentorship-driven nature of this system provides
a solid foundation for continuous professional development
and collaborative research.
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Moving forward, aligning oncology education in low-
and middle-income countries (LMICs) with global stan-
dards will require sustained partnerships, curriculum stan-
dardization, and the use of technology as a democratizing
tool. Morocco’s experience serves as a proof of concept that
high-quality oncology training is achievable even in re-
source-constrained environments when driven by innova-
tion, collaboration, and a shared vision of equity in cancer
care.

Ultimately, the future of oncology education lies not
only in technological advancement, but in building
bridges—between nations, disciplines, and generations—to
ensure that knowledge truly becomes global.
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