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Purpose: Hepatocellular carcinoma (HCC) is a leading cause of cancer-related mortality, with a high disease burden in the Middle
East and North Africa (MENA) region. Multidisciplinary teams (MDTs) are essential for optimizing HCC management; however, their
implementation and impact may vary across healthcare settings. This study evaluates the structure, decision-making processes, and
challenges faced by MDTs in HCC treatment centers across the MENA region.

Patients and Methods: This cross-sectional, multicenter study surveyed representatives from 53 HCC treatment centers across 38
cities in 11 MENA countries. A structured questionnaire was electronically distributed to assess MDT composition, meeting frequency,
decision-making processes, adherence to clinical guidelines, patient management pathways, and challenges in HCC treatment.
Results: Among the surveyed centers, 84.9% (n=45) reported having an established MDT. The most common specialties involved in
MDT composition were hepatology (100%), interventional radiology (97.8%), medical oncology (91.1%), and hepatobiliary surgery
(80%). Barcelona Clinic Liver Cancer staging was used in 95.6% of centers. Despite acknowledging MDT benefits, major challenges
were documented by participants, including resource limitations (13.2%), financial constraints (13.2%), patient nonadherence (9.4%),
and limited access to advanced technology (11.3%). Telemedicine was underutilized (9.4% of centers), and only 15.1% experienced
participation in clinical trials.

Conclusion: Our result highlights the pivotal role of MDTs in HCC management in the MENA region, demonstrating adherence to
evidence-based guidelines and exposing critical gaps in resource availability, technology integration, and patient-centered decision-
making. Strengthening MDTs through enhanced resource allocation, digital health adoption, and increased clinical trial participation is

essential to improving HCC outcomes in the region.

Plain Language Summary: This study identifies critical gaps in multidisciplinary hepatocellular carcinoma (HCC) management
across the Middle East and North Africa (MENA). Despite recognizing multidisciplinary teams’ value, inconsistent implementation,
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fragmented referral pathways, limited diagnostic tool accessibility, and insufficient public awareness significantly hinder optimal
patient care. Addressing these gaps urgently requires integrated national policies, expanded diagnostic infrastructure, enhanced
clinician training, structured referral systems, and stronger public and patient engagement strategies. The study underscores the
necessity for a strategic, coordinated approach to improve clinical outcomes and reduce the healthcare burden of HCC in the region.

Keywords: hepatocellular carcinoma, multidisciplinary team, MENA region, cancer management, clinical decision-making

Introduction

Liver cancer represents a significant global health burden, ranking sixth in incidence and third in cancer-related mortality
worldwide, with an estimated 866,136 new cases in 2022." The disease exhibits a marked gender disparity, with males affected
two to three times more frequently than females in most countries.! The two primary forms of liver cancer are hepatocellular
carcinoma (HCC) and intrahepatic cholangiocarcinoma, with HCC accounting for over 90% of cases.? Chronic infections with
hepatitis B virus (HBV) or hepatitis C virus (HCV) remain the leading causes of HCC, responsible for 21-55% of cases globally.’
Other established risk factors include excessive alcohol consumption, metabolic dysfunction—associated steatotic liver disease
(MASLD), smoking, dietary exposure to aflatoxins, and type 2 diabetes.* In the Middle East and North Africa (MENA) region,
the incidence, prevalence, risk factors, disease progression, and mortality rates of HCC differ significantly from those observed in
Western populations, largely due to cultural, racial, and socioeconomic disparities.” The cumulative risk of developing HCC in
the MENA region is 2.18%, with a reported 37,184 new cases (25,699 in men and 11,485 in women) and 36,601 deaths (25,267
in men and 11,334 in women).” Despite advancements in HBV and HCV prevention and treatment, HCC incidence in the region
has remained high, indicating persistent challenges in disease control.*” Among MENA countries, Egypt serves as an example of
a country with a high liver cancer burden. It has the second highest age-standardized rate of liver cancer incidence globally,
following Mongolia.® In Egypt, HCC ranks first among males, second among females, and first overall across both sexes. In
2022, the country reported 25,399 HCC cases, representing 19.7% of all cancers, highlighting the disease’s significant and
growing burden.® A survey conducted using three regional cancer registries (Damietta, Minya, and Aswan governorates)
indicated that HCC accounted for 32.35% of all cancer-related deaths.® Given the significant burden of HCC, especially in
resource-limited settings such as the MENA region, effective treatment approaches are crucial.

Multidisciplinary teams (MDTs) have emerged as a key strategy in optimizing HCC management by integrating
expertise from various medical specializations, including hepatologists, radiologists, surgeons, oncologists, and nurse
coordinators.”'® This collaborative approach ensures comprehensive patient care, facilitates early diagnosis, timely
treatment, and enhances adherence to best clinical practices.'"'? In 1995, a Philadelphia Veterans Administration
Medical Center team first used multidisciplinary liver tumor boards (MDLTBs) to treat HCC, focusing on palliative
measures.”> MDTs are structured in different forms, including MDTBs, expert referral systems, and multi-physician
clinics, depending on institutional resources and patient needs.'*'> Effective MDT functioning relies on accurate clinical
information, interdisciplinary teamwork, consistent participation, and skilled leadership.'®'”

Despite its advantages, MDT-based HCC management faces several challenges, including specialist scheduling
difficulties, patient noncompliance, and prolonged treatment duration.'* MDT effectiveness may be compromised by
disease progression, certain management contraindications, or patient refusal of recommended treatments.'> Additionally,
delays between diagnosis and treatment initiation and financial constraints impact MDT cost-effectiveness. While MDTs
primarily focus on diagnosis and treatment, they often place less emphasis on preventive strategies, leading to unchanged
at-risk HCC screening rates.'

In the MENA region, comprehensive data on MDT composition, decision-making processes, operational challenges,
technology integration, and resource limitations in HCC centers remain limited. Therefore, this study investigates the
impact of MDTs on HCC management in MENA region by evaluating MDT presence, membership, adherence to clinical
guidelines, associated challenges, and patient care quality across different phases of the clinical pathway. By addressing
these knowledge gaps, this study provides a foundational assessment of MDT practices in the MENA region, offering

insights that can inform future policy development and clinical improvements in HCC management.
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Materials and Methods
Study Design
This cross-sectional, multicenter study evaluated the composition, functionality and impact of MDTs in managing HCC
across various healthcare centers in the Middle East and North Africa (MENA) region. The study included representa-
tives from HCC treatment centers across MENA region, ensuring a heterogeneous representation of healthcare practices,
institutional structures, and cultural perspectives on HCC management.

This study was approved by the Research Ethics Committee for Human and Animal Research at the Faculty of
Medicine, Helwan University, Cairo, Egypt (reference number: 151-2024).

Study Survey and Participants

The survey instrument underwent pilot testing among five senior HCC experts representing various MENA countries to ensure
content validity, clarity, and relevance. Feedback from the pilot group led to minor adjustments for clarity and contextual
appropriateness. The structured questionnaire was then initially distributed to 61 HCC treatment centers in 12 MENA countries,
including university hospitals, governmental hospitals, specialized cancer centers, private institutions, and community hospitals.
A total of 53 centers across 38 cities from 11 countries (86.9% response rate) completed the survey and were included in the final
analysis. Non-respondents were initially sent two reminder emails at one-week intervals to encourage participation. Participants
who did not respond after these reminders were considered non-participants, and no further contact attempts were made.

The Steatotic Liver Disease Study Foundation in the Middle East and North Africa (SLMENA) is a collaborative research
initiative dedicated to advancing knowledge, clinical practice, and policy recommendations for liver diseases across the
MENA region. SLMENA functions as a network of leading hepatologists and gastroenterologists, engaged in research,
education, and the development of evidence-based guidelines for liver disease management. To ensure a representative and
diverse sample of HCC treatment centers across the region, we leveraged the SLMENA network to facilitate participant
recruitment. Invitations to participate in the survey were distributed through SLMENA’s professional database, which includes
key stakeholders in hepatology and oncology from academic institutions, governmental hospitals, specialized cancer centers,
private healthcare facilities, and community hospitals. Participants were purposively selected based on their direct involve-
ment in HCC patient management, ensuring a representative sample of both academic and non-academic institutions.

To maintain data reliability and relevance, only respondents who actively participated in MDT discussions, clinical
decision-making, or treatment planning for HCC patients were eligible. This selection process ensured that the study
captured insights from experienced professionals working in diverse healthcare settings across the region.

Data Collection and Study Variables

Data were collected through a structured electronic questionnaire, ensuring consistent data collection across all partici-
pating centers. The questionnaire was designed to provide a comprehensive assessment of the impact of MDTs on HCC
management by evaluating multiple variables, including:

e MDT composition and functionality: Specialties involved, meeting frequency, and operational structure.

e Decision-making processes: Use of staging systems, adherence to clinical guidelines, and consideration of patient
preferences.

e Patient-centered approaches: Patient participation in decision-making, education on treatment options, and quality-
of-life considerations.

e Follow-up protocols: Standardized follow-up pathways, palliative care practices, and long-term patient monitoring.

e Challenges in evidence-based treatment implementation: Barriers such as resource limitations, access to advanced
technologies like electronic health records (EHRs), telemedicine, artificial intelligence, and adoption of advanced
surgical techniques and decision-support tools.

To minimize potential sources of bias, such as selection and reporting bias, the study utilized standardized data collection
methods and included a diverse range of treatment centers.
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Statistical Analysis

The collected data were entered into an Excel spreadsheet and analyzed using the Statistical Package for Social Sciences
(SPSS) version 26.0 (SPSS Inc., Chicago, IL, USA). The results were organized and displayed in detailed tables and
figures to enhance interpretation and comparison across study parameters. Quantitative data were analyzed using
descriptive statistics, specifically frequencies, percentages, means, and standard deviations. Comparisons across countries
and clinical settings were conducted using chi-square and Fisher’s exact tests for categorical variables, with significance
set at p < 0.05. Qualitative data were analyzed using thematic content analysis to identify recurring themes related to
multidisciplinary care practices and barriers.

Results

This multicenter cross-sectional study included 53 representatives, each serving as the sole respondent for their
respective HCC treatment center, from a total of 61 centers initially invited to participate (86.9%). All participants
were actively involved in HCC management across the MENA region. The cohort comprised 39 males and 14 females,
with a mean age of 50.1 + 8.9 years (range: 34-70 years). The study encompassed 53 HCC treatment centers across 38
cities in 11 MENA countries, covering a range of institutional types: university hospitals (n=32), governmental hospitals
(n=8), specialty cancer centers (n=5), private facilities (n=5), and community hospitals (n=3). Egypt (n=15) and Turkey
(n=14) had the highest representation, while Jordan, Morocco, and Qatar each had one participating center.

Regarding clinical experience, 75.5% of respondents reported over 10 years of experience in HCC management, and
73.6% of centers had been engaged in HCC treatment for over a decade. Regarding patient volume, 35.8% of
respondents indicated that their centers manage over 100 new HCC patients annually.

Notably, 84.9% of centers had an established MDT for HCC management. Among the eight centers (15.1%) without
an established MDT, the most frequently reported challenges were resource limitations, insurance/financial issues, patient
nonadherence, and restricted access to advanced technology. Regarding treatment planning, advanced surgical techniques
or minimally invasive procedures (eg, laparoscopic resection) were always integrated into decision-making in three
centers, while in another three centers, they were rarely considered due to limited expertise or equipment availability. In
the remaining two centers, such procedures were only considered if conventional methods were not suitable (Table 1).

Composition and Function of MDTs

Among the 45 centers with an established MDT for HCC treatment, 19 centers (42.2%) reported having more than 10
members as part of their MDT. The core specialties represented in MDTs included hepatology in all centers (100%),
interventional radiology in 44 centers (97.8%), medical oncology in 41 centers (91.1%), and hepatobiliary surgery in 36
centers (80%). MDT meetings were held weekly in 32 centers (71.1%), with case presentations by specialists in 35
centers (77.8%) and open discussions in 18 centers (40%). Additionally, more than 50% of HCC cases were reviewed
during MDT meetings in 34 centers (75.6%). Regarding satisfaction with MDT operations, 77.8% of participants (n=35)
reported being very satisfied or satisfied with the current meeting structure. In 27 centers (60%), hepatologists were
identified as the primary leaders of the decision-making process during MDT discussions. In almost all centers with an
established MDT (n=44; 97.8%), HCC staging was identified as the most important criterion in determining treatment
plans. The Barcelona Clinic Liver Cancer (BCLC) staging system was the primary staging method used in 43 centers
(95.6%). This system was incorporated into treatment decisions as a guideline alongside clinical judgment in 29 centers
(64.4%), while in 15 centers (33.3%), it served as the primary basis for treatment decisions. Additionally, comorbid
conditions influenced treatment decisions in 30 centers (66.7%). MDT discussions were regularly scheduled for treatment
planning in 26 centers (57.8%), whereas in 18 centers (40%), discussions were conducted on a case-by-case basis.
Notably, 44 participants (97.8%) either strongly agreed or agreed that all MDT members were given equal opportunities
to contribute to the final treatment decision. In 34 centers (75.6%), discrepancies between treatment decisions based on
clinical guidelines and those made by the MDT were observed in less than 25% of cases. MDT approval was always
required before initiating HCC treatment in 23 centers (51.1%), while in 12 centers (26.7%), MDT approval was
recommended but not mandatory. Additionally, an evidence-based approach was frequently utilized in selecting treatment
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Table | General Characteristics of the Study Participants and the HCC
Treatment Centers in the MENA Region

Variables n=53 %
Gender
Male 39 73.6
Female 14 26.4
Age (years)

Mean * SD 50.1 £ 8.9
Min — Max 34-70
Country

Algeria 3 5.7
Egypt 15 283
Jordan | 1.9
Kuwait 3 5.7
Libya 2 38
Morocco | 1.9
Oman 5 9.4
Qatar | 1.9
Saudi Arabia 4 7.5
Tunisia 4 7.5
Turkey 14 26.4

Type of institution

Academic medical center (university hospital) 32 60.4
Community Hospital 3 57
Specialty cancer center 5 9.4
Government hospital 8 15.1
Private practice 5 9.4

Years of experience in HCC management

Less than 5 years 2 38
5-10 years I 20.8
10-20 years 25 47.2
More than 20 years 15 28.3

(Continued)
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Table | (Continued).

Variables n=53 %

Center involvement in HCC treatment (duration/years)

Less than | year 2 38
1-5 years 7 13.2
6—10 years 5 9.4
More than 10 years 39 73.6

Number of new HCC patients seen in treatment center each year

1-50 16 30.2
50-100 18 34.0
100-200 7 13.2
200-500 6 1.3
More than 500 6 1.3

Having an established MDT for HCC treatment in your center

Yes 45 84.9

No 8 15.1

Challenges in applying evidence-based treatment strategies in
centers without an established MDT approach (n = 8)*

Resource limitations 7 13.2
Insurance/financial issues 7 13.2
Limited access to advanced technology 6 1.3
Patient nonadherence 5 9.4

Applying advanced surgical techniques or minimally invasive

procedures into treatment planning (n = 8)

Always considered if applicable 3 57
Only if conventional methods are not suitable 2 38
Rarely, due to lack of expertise/equipment 3 57

Note: *Questions with multiple responses.
Abbreviations: HCC, hepatocellular carcinoma; MENA, Middle East and North Africa; MDT,
Multidisciplinary teams, SD, standard deviation.

plans in 43 centers (95.6%) (Table 2). Electronic health record (EHR) usage varied across participating HCC treatment
centers. EHR systems were the primary filing method in 49.1% of centers, while 13 centers (24.5%) relied solely on
paper-based filing systems, and 14 centers (26.4%) used a combination of both. The adoption of advanced technology
was limited. Only 2 centers (3.8%) occasionally used artificial intelligence (AI) or machine learning tools for evaluating
imaging results or predicting patient outcomes. Furthermore, 38 centers (71.7%) reported rarely or never utilizing
telemedicine for treatment planning or follow-up consultations. Regarding decision-support algorithms, 9 centers
(17%) extensively integrated EHR-based decision-support tools for HCC management, while 22 centers (41.5%) did
not implement any form of decision-support integration (Table 3).
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Table 2 Functioning, Composition, Operational Structure, and Decision-Making

Process of MDTs in the MENA Region

Variables n= 45 %
Members who are currently part of the MDT at the center
4-6 members 15 333
7-10 members I 24.4
More than 10 members 19 422
Specialties which are part of the MDT
Hepatology 45 100.0
Medical oncology 41 91.1
Surgical oncology 27 60.0
Hepatobiliary surgery 36 80.0
Interventional radiology 44 97.8
Palliative care Il 24.4
Pain management 9 20.0
Nutrition 8 17.8
Liver transplant 28 62.2
Nursing 21 46.7
Pathology/Clinical pathology | 22
Radiation oncology | 22
Diagnostic Radiology 2 44
Nuclear medicine 2 44
Frequency of MDT meetings to discuss cases
Daily | 22
Weekly 32 71.1
Bi-weekly 6 13.3
Monthly 6 13.3
Structure of MDT meetings
Open discussions 18 40.0
Case presentations by specialists 35 778
Pre-meeting reviews followed by discussions 14 31.1
Decision-making | 2.2
Online participation from other countries | 2.2
(Continued)
Journal of Hepatocellular Carcinoma 2025:12 htps: 1321



El-Kassas et al

Table 2 (Continued).

Variables n= 45 %

Percentage of HCC cases discussed in MDT meetings

0-25% 8 17.8
26-50% 3 6.7
51-75% 14 311
76-90% 4 8.9
90-100% 16 35.6

Satisfaction with the current MDT meeting structure

Very satisfied 13 289
Satisfied 22 48.9
Neutral 8 17.8
Very dissatisfied 2 44

Leaders of the decision-making process during MDT meetings

Hepatologist 27 60.0
Oncologist 5 1.1
Surgeon 9 20.0
Radiologist 4 89

Important criteria determining treatment plans in MDT meetings

HCC stage 44 97.8
Comorbid conditions 30 66.7
Patient preference 17 37.8
Available resources 24 533

Integrating MDT discussions into treatment planning

Regularly scheduled meetings 26 57.8
Case-by-case basis 18 40.0
Rarely, only for complex cases | 22

All MDT members given equal opportunity to contribute to the final

treatment decision

Strongly agree 22 48.9
Agree 22 48.9
Neutral | 2.2

HCC staging system primarily used

Barcelona Clinic Liver Cancer (BCLC) 43 95.6
TNM Staging 2 4.4
(Continued)
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Table 2 (Continued).

Variables n= 45 %

Incorporating the staging system into treatment decisions

It is the primary basis for treatment decisions 15 333
Used as a guideline alongside clinical judgment 29 64.4
Only referenced when necessary | 2.2

Percentage of cases experiencing a discrepancy between the
treatment decision based on the used guidelines and that made by

the MDT
0-10% 18 40.0
I1-25% 16 35.6
25-50% 3 6.7
More than 50% 7 15.6
Not applicable / No discrepancies observed | 22

MDT approval for initiating HCC treatment at your center

(excluding emergency cases)

Yes, always required 23 51.1
No, never required 4 8.9
Only required for certain types of treatments 4 8.9
Required for first-line treatment but not for follow-up care 2 44
Recommended but not mandatory 12 26.7

Utilizing evidence-based medicine in selecting treatment plans

Always 23 51.1
Often 20 44.4
Sometimes | 22
Never | 22

Abbreviations: HCC, hepatocellular carcinoma; MENA, Middle East and North Africa; MDT,
Multidisciplinary teams, SD, standard deviation.

Referral to MDTs and Follow up Practice
In 41 centers (77.4%), participants highlighted the effectiveness of the current referral process in ensuring timely
treatment for HCC patients. Additionally, 14 centers (26.4%) referred patients to clinical trials for new HCC treatments
whenever possible, while 8 centers (15.1%) were actively involved in or conducting HCC-related clinical trials.
Regarding patient follow-up after initial treatment decisions, 49.1% of centers conducted monthly follow-ups, while
41.5% followed up with patients on an as-needed basis. In-person consultations were the most commonly used follow-up
method, implemented in 36 centers (67.9%), followed by scheduled check-ups in 31 centers (58.5%). In contrast,
telehealth appointments were utilized in only 5 centers (9.4%) (Table 3).

In cases of treatment failure or disease progression, 36 centers (67.9%) based their subsequent treatment decisions on
re-evaluation with new staging and imaging, while 10 centers (18.9%) relied on patient history and response to previous

treatment. For long-term surveillance after the initial intervention, 36 centers (67.9%) conducted follow-ups every three
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Table 3 Data Filing, Technology Use, Patient Referral and Follow-up, Clinical Trial Participation, and Decision-Making in HCC
Treatment Centers in the MENA Region

Variables n=53 %

Type of filing system primarily used for maintaining patient records in HCC treatment center

Paper-based filing system 13 24.5
Electronic health record (EHR) system 26 49.1
A combination of both paper and electronic systems 14 26.4

Using artificial intelligence or machine learning tools in evaluating imaging results or predicting patient outcomes

Yes, occasionally 2 38
No, but planning to integrate I 20.8
No, not used 40 75.5

Utilizing telemedicine for treatment planning or follow-up consultations for HCC patients

Yes, frequently 7 13.2
Sometimes 8 15.1
Rarely 15 283
Never 23 434

Using EHR integrations for decision-support algorithms specifically designed for HCC

Yes, extensively 9 17.0
Occasionally 4 7.5
Only for basic record-keeping 18 34.0
Not at all 22 41.5

Effectiveness of current referral process in ensuring timely treatment for HCC patients

Very effective 7 13.2
Effective 34 64.2
Neutral 12 22.6

Referring patients to clinical trials for new HCC treatments

Whenever possible 14 26.4
Only for patients who have exhausted standard treatments 6 1.3
Rarely 19 358
Never 14 26.4

Involving in or conducting clinical trials related to HCC

Yes, actively involved 8 15.1
Occasionally involved 7 13.2
No, but interested 27 50.9
Not involved at all 11 20.8
(Continued)
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Table 3 (Continued).

Variables n=53 %
Methods used for patient follow-up after performing initial treatment decisions*
In-person consultations 36 67.9
Telehealth appointments 5 9.4
Scheduled check-ups 31 58.5
Only notification to the MDT 2 3.8
Call the patient by phone | 1.9
How often are follow-ups conducted post-initial treatment?
Weekly 4 7.5
Bi-weekly | 1.9
Monthly 26 49.1
As needed 22 41.5
How do you decide on subsequent treatment options if the initial treatment fails or there is disease progression?
Refer to the original staging system 6 1.3
Re-evaluate with a new staging and imaging 36 67.9
Use patient history and response to previous treatment 10 18.9
Follow a set algorithm without reevaluation | 1.9
What follow-up schedule do you adhere to for long-term surveillance of HCC patients after initial intervention?
Every 3 months 36 67.9
Every 6 months 4 7.5
Case-by-case basis 12 22.6
No structured follow-up | 1.9
How do you handle cases where the evidence for a particular treatment is inconclusive or conflicting?
Follow the most recent guidelines 17 321
Rely on expert opinions or multidisciplinary discussions 32 60.4
Trial alternative treatments based on clinical judgment 2 3.8
Avoid treatment until more evidence is available 2 38
How satisfied are you with the follow-up procedures implemented in your center?
Very satisfied 6 1.3
Satisfied 28 52.8
Neutral 16 30.2
Dissatisfied 2 38
Very dissatisfied | 1.9

Note: *Questions with multiple responses.

Abbreviations: HCC, hepatocellular carcinoma; MENA, Middle East and North Africa; MDT, Multidisciplinary teams, SD, standard deviation.
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months, whereas 12 centers (22.6%) determined follow-up schedules on a case-by-case basis. When evidence for
a particular treatment was inconclusive or conflicting, 32 centers (60.4%) relied on expert opinions or multidisciplinary
discussions, while 17 centers (32.1%) followed the most recent guidelines. Overall, participants from 34 centers (64.1%)
reported being very satisfied or satisfied with the follow-up procedures implemented in their centers.

Decision-Making Process Within MDTs

Patient involvement in the decision-making process varied across centers. In 22 centers (41.5%), patients were engaged
through detailed explanations of treatment options, while 21 centers (39.6%) discussed potential outcomes and risks with
patients. The education of patients and their families on treatment options was primarily conducted through detailed
verbal explanations in 46 centers (86.8%). Additionally, discussions on the potential impact of treatments on daily life
and quality of life were held through regular consultations in 31 centers (58.5%), while 18 centers (34%) provided brief
discussions before treatment. Post-treatment outcome assessment was limited, with only 8 centers (15.1%) utilizing
standardized outcome scales to measure treatment effectiveness and quality of life. Instead, most centers relied on follow-
up imaging and lab tests (73.6%) or patient self-reported outcomes (56.6%). Notably, 24 centers (45.3%) did not
implement specific quality control measures to ensure adherence to scientific staging and decision-making processes.

Palliative Care Practice

The implementation of palliative care services for HCC patients varied significantly across centers. Only four centers
(7.5%) incorporated palliative care early in the treatment process, whereas the majority (83%) introduced it only at
advanced disease stages. Among palliative care components, pain management, and nutritional support were prioritized
in approximately 90% of centers. The effectiveness of palliative interventions was commonly assessed based on clinical
improvement and symptom control (56.6%), followed by family feedback (45.3%) and patient-reported outcome
measures (43.4%). Several barriers to providing effective palliative care were identified. The most frequently reported
challenges included limited access to specialized services (67.9%), lack of trained staff (50.9%), patient and family
resistance (47.2%), and insurance/financial constraints (47.2%). The use of digital tools in palliative care was minimal,
with only 8 centers (15.1%) recommending palliative care apps or supportive technologies and just 4 centers (7.5%)
offering online counseling services. A large proportion (41 centers; 77.3%) relied solely on traditional care methods, with
no integration of technology-based solutions. In evaluating the effectiveness of MDTs in improving HCC treatment
outcomes, participants rated MDTs as excellent in 25 centers (47.2%) and good in 17 centers (32.1%) (Table 4).

Table 4 Patient-Centric Approach, Outcome Measurement, and Palliative Care Services in HCC Treatment Centers in the MENA
Region

Variables n=53 %

What measures do you take to involve patients in the decision-making process?

Providing detailed explanations of options 22 415
Discussing potential outcomes and risks 21 39.6
Shared decision-making meetings 5 9.4
Minimal involvement: decisions are made by the physician 5 9.4

How do you educate patients and their families about treatment options and potential outcomes?

Detailed verbal explanation 46 86.8
Visual aids or presentations | 1.9
Minimal education; focus on treatment execution 6 11.3

(Continued)
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Table 4 (Continued).

Variables n=53 %
How do you involve patients in discussing the potential impact of treatments on their daily life and quality of life?
Regular consultations with patients and family 31 58.5
Providing online tools or resources | 1.9
Brief discussions before treatment 18 34.0
Not a standard practice 3 5.7
How do you measure treatment outcomes and quality of life post-treatment?*
Standardized outcome scales (eg, EORTC QLQ-C30) 8 15.1
Patient self-reported outcomes 30 56.6
Follow-up imaging and lab tests 39 73.6
What quality control measures do you implement to ensure adherence to scientific staging and decision-making processes?*
Regular peer reviews 20 377
Adherence checklists 20 377
Internal audits 11 20.8
No specific measures 24 453
At what stage of HCC do you typically introduce palliative care services?
Early stages of treatment 4 7.5
Mid-treatment when complications arise 5 9.4
Only in advanced stages 44 83.0
What components of palliative care do you prioritize for HCC patients?*
Pain management 49 92.5
Psychological and emotional support 39 73.6
Nutritional support 47 88.7
End-of-life care planning 32 60.4
What are the biggest challenges in providing palliative care for HCC patients?*
Limited access to specialized palliative care services 36 67.9
Patient and family resistance 25 472
Insurance and financial barriers 25 472
Lack of trained staff 27 50.9
How do you measure the effectiveness of palliative care interventions in HCC patients?*
Patient-reported outcome measures 23 434
Clinical improvement and symptom control 30 56.6
Family feedback 24 45.3
No formal measurement is conducted 12 22.6
(Continued)
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Table 4 (Continued).

Variables n=53 %

What supportive care technologies (eg, digital pain management tools, mental health apps) do you recommend for HCC patients?

Specific palliative care apps 8 15.1
Online counseling services 4 75
None; rely on traditional care 20 37.7
Not familiar with available technologies 21 39.6

How do you rate the effectiveness of MDTs in improving treatment outcomes for HCC patients?

Excellent 25 472
Good 17 32.1
Average 11 20.8

Note: *Questions with multiple responses.
Abbreviations: HCC, hepatocellular carcinoma; MENA, Middle East and North Africa; MDT, Multidisciplinary teams, SD, standard deviation.

Recommendations for MDTs Improvement

Participants provided several recommendations for enhancing the efficiency and effectiveness of MDTs in HCC manage-
ment. The most frequently suggested improvements included enhancing communication among MDT members (54.7%)
and allocating additional resources for MDT functions, such as administrative support (52.8%). Additionally, incorpor-
ating patient feedback into treatment planning (50.9%) and offering further training on collaborative decision-making
approaches (45.3%) were highlighted as key strategies to improve MDT effectiveness. Other proposed enhancements
included improving access to patient data and medical records (43.4%), better defining MDT roles and responsibilities
(39.6%) and increasing the frequency of MDT meetings (35.8%) to ensure continuous, coordinated decision-making.
Figure 1 illustrates these suggested improvements in detail.

Discussion
Our study identifies several key challenges in the implementation of MDTs for HCC management across the MENA
region, including resource limitations, financial constraints, and disparities in access to modern medical technologies.

Increased frequency of MDT meetings 35.8%

Better defined roles and responsibilities within the
MDT

39.6%

43.4%

Improved access to patient data and records

Additional training for MDT members on

0,
collaborative approaches 45.3%

Incorporation of patient feedback into treatment
planning

50.9%

More resources allocated for MDT functions 52.8%

Enhanced communication among MDT members 54.7%

0% 10% 20% 30% 40% 50% 60%

Figure | Strategies to improve the MDT processes at the HCC treatment centers in the MENA region.
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These barriers hinder the effective adoption of evidence-based treatment approaches and interdisciplinary collaboration.
Despite these challenges, our findings suggest that weekly collaborative case discussions and adherence to evidence-
based guidelines contribute significantly to improved patient outcomes. MDT members highlight the advantages of
interprofessional coordination, which facilitates comprehensive treatment planning, fosters a supportive clinical environ-
ment, and enhances educational initiatives.'® The results are consistent with the study by Waked et al, which showed that
improving clinical outcomes and overall survival for HCC patients in the MENA region requires multidisciplinary
treatment.'® Zhang et al also found that MDT discussions influence treatment decisions and diagnostic accuracy, which
are crucial for improving patient care.””

Further research on the impact of MDTs in HCC management indicates that, compared to non-MDT care, MDTs
significantly enhance access to curative interventions, facilitate multidisciplinary expertise, and ensure more precise
treatment planning, ultimately leading to improved survival rates.”' > The integration of diverse specialist input enables
streamlined decision-making, reducing delays in diagnosis and treatment initiation. Moreover, MDTs promote a patient-
centered approach, ensuring that treatment decisions consider both clinical guidelines and individual patient factors, such
as comorbidities and quality of life. Regular MDT meetings have been recognized as a critical factor in optimizing
patient outcomes by fostering continuous evaluation and adaptation of treatment strategies, particularly in complex cases
requiring tailored therapeutic interventions. An American study conducted in Massachusetts emphasized that frequent
MDT meetings are essential for ensuring comprehensive patient assessments and individualized treatment plans.?? These
structured discussions enable MDT members to systematically evaluate each case and tailor management strategies,
improving the overall quality of care. Despite the recognized advantages of MDT structures, our study identified several
challenges, particularly among the 15.1% of centers without established MDTs. The primary barriers to implementing
evidence-based treatment regimens included resource limitations, financial constraints related to insurance coverage, and
restricted access to modern medical technologies. These obstacles highlight disparities in healthcare infrastructure across
the MENA region, underscoring the need for targeted interventions to enhance MDT adoption.

The core composition of MDTs in HCC centers across the MENA region typically includes hepatologists, interventional
radiologists, oncologists, and hepato-biliary surgeons. In some centers, pathologists, palliative care specialists, liver transplant
surgeons, nurses, radiation oncologists, and nutritionists are also included in the MDTs. Comparative analyses with Western
studies indicate that MDT structures in HCC centers within the MENA region share a similar subset of specialists, with only
minimal variations in the specific disciplines involved.?*%° However, key differences exist, primarily in the availability of
specialized personnel, technological infrastructure, and financial constraints. Western MDTs often have greater access to
advanced imaging, Al-driven diagnostic tools, and dedicated administrative support, whereas MENA centers often face resource
limitations, fragmented healthcare funding, and inconsistent access to multidisciplinary expertise, particularly in non-urban
regions. These disparities underscore the need for targeted resource allocation and policy interventions to enhance MDT
implementation and effectiveness across diverse healthcare settings. The importance of assembling an MDT to improve patient
quality of life and survival outcomes has been emphasized.'® It has also been observed that MDT discussions involving at least
three medical specialties are linked to better survival outcomes, whereas consultations between only two specialists show no
significant impact.*® Serper et al examined fatality rates based on the composition of MDTs and found that the inclusion of
hepatologists, oncologists, and surgeons was associated with lower death rates. In contrast, the involvement of gastroenterologists
and palliative care specialists had less favorable outcomes.”> Yang et al emphasized the crucial role of MDT coordinators,
showing that MDTs—including surgeons, dietitians, rehabilitation specialists, psychiatrists, and nursing staff—improve quality
of life and help reduce anxiety and psychological distress.*' Similarly, Yopp et al demonstrated that diverse medical providers in
HCC MDTs, including surgeons, medical oncologists, and interventional radiologists, were associated with a reduced risk of
treatment delays, ultimately leading to improved survival probabilities.*> A Philadelphia-based study found that HCC patients
exhibited greater confidence in experts and caregivers within the MDT setting. This collaborative approach enhanced patient
confidence, engagement, and adherence to therapy.'® Sinn et al highlighted that MDT-based decisions are more balanced as they
incorporate comprehensive risk-benefit assessments from multiple specialists. In contrast, decisions made by a single physician
tend to be influenced by personal preferences and the limitations of their specialty.”® In our study, the prevalent use of the BCLC
staging system in 95.6% of the participating centers reflects its worldwide acknowledgment. Likewise, several evaluations
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indicated that compliance with BCLC recommendations is common among physicians in the MENA countries, reflecting our
observations about the use of BCLC as a guide for treatment decisions.*>°

Several studies have conducted subgroup analyses to assess which HCC patient categories derive the greatest benefit from
MDT involvement. Yopp et al found that MDT participation significantly improved survival outcomes in BCLC stages B, C,
and D, whereas no clear survival advantage was observed in early-stage BCLC A.** Similarly, Chirikov et al reported a 28%
reduction in mortality with multi-specialist management, particularly among patients receiving chemotherapy.*

Multiple studies further support the efficacy of MDT care, highlighting its positive impact on survival rates and its
role in reducing mortality, especially in patients with intermediate to advanced HCC.?'*%3%32 Despite increasing
recognition of patient-centered care in oncology, its implementation remains limited in the MENA region. Only 15.1%
of centers reported systematically assessing patients’ quality of life, while fewer than half (41.5%) actively involved
patients in decision-making. This lack of patient engagement can impact treatment adherence, as individuals who feel
excluded from the decision-making process may be less likely to comply with recommended therapies. Additionally, the
absence of structured quality-of-life assessments may result in delayed recognition of treatment side effects, potentially
affecting both patient satisfaction and clinical outcomes. While conventional follow-up models remain the norm, greater
integration of patient-centered approaches, including structured symptom tracking and telemedicine consultations, could
enhance adherence and optimize long-term care for HCC patients in the region. Vogel et al emphasized the importance of
collaborative decision-making between MDT members and patients to ensure treatment choices align with patients’ goals
and preferences.’’ Similarly, Cohen et al highlighted that HCC patients’ trust in treatment strategies is influenced by open
communication, alignment with patient preferences, and the involvement of supportive MDT members.'® Despite
multiple studies advocating for the inclusion of patient preferences in MDT decision-making, this remains an under-
utilized practice.”®*° Studies evaluating the feasibility of patient participation in multidisciplinary tumor conferences
identified several challenges, including communication barriers and time constraints.*'*?

Despite growing awareness of its benefits, palliative care remains significantly underutilized in HCC management
across the MENA region, with most centers introducing these services only in advanced disease stages (83%). Studies by
Temel et al and Henson et al have demonstrated that early integration of palliative care improves symptom control,
enhances quality of life, and may even extend survival. However, multiple barriers—including limited access to
specialized palliative services (67.9%), a shortage of trained personnel (50.9%), and financial constraints (47.2%)—
impede its broader adoption.**** Addressing these gaps requires a multifaceted approach. Capacity-building programs
for palliative care specialists should be prioritized to ensure MDTs have access to trained personnel. Additionally,
integrating palliative care discussions into routine MDT meetings could facilitate earlier intervention, ensuring a more
holistic approach to patient management. Health policy initiatives aimed at securing financial support for palliative
services, particularly in resource-limited settings, are also essential to bridging this gap. Strengthening palliative care
infrastructure and standardizing its inclusion in MDT decision-making could ultimately enhance patient comfort,
improve quality of life, and ensure a more patient-centered approach to HCC care. Similarly, adopting advanced digital
health technologies remains limited in the MENA region’s HCC treatment centers. Only 3.8% of centers reported
occasional use of artificial intelligence (AI) for image analysis, and 43.4% did not implement telemedicine. The
underutilization of EHRs and decision-support tools highlights a digital divide in the region. Cohen et al reported that
Temple Hospital’s EHR system enhanced communication among MDT members, facilitating coordinated diagnostic
assessments and treatment interventions.'® Clinical decision-support systems have been shown to improve MDT
efficiency by streamlining data retrieval, optimizing treatment selection, and supporting clinical decision-making.*’
Moreover, Al and machine learning applications have demonstrated potential in enhancing imaging interpretation,
diagnostic accuracy, genetic analysis, and treatment assessment for HCC patients.**™"

Participants in our study identified several areas for improvement in MDT processes, with enhancing communication
among members (54.7%), allocating additional resources (52.8%), incorporating patient feedback into treatment planning
(50.9%), and providing additional training on collaboration (45.3%) emerging as the top priorities. Additionally,
improving access to patient records and data (43.4%), better-defining roles and responsibilities within the MDT
(39.6%), and increasing the frequency of MDT meetings (35.8%) were suggested as ways to optimize the efficiency
of multidisciplinary discussions.
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Several reports have highlighted ongoing challenges in optimizing MDT performance, particularly in coordinating
schedules among specialists from different institutions, leading to less frequent meetings and delayed decision-
making.'*'> Given the demanding clinical workload and geographical constraints in the MENA region, leveraging
virtual MDT meetings could serve as a viable solution, allowing specialists to participate remotely without disrupting
their clinical duties. Additionally, prioritizing complex cases for in-depth MDT discussions while streamlining routine
cases through pre-discussion triaging could improve efficiency. Standardized MDT scheduling protocols, dedicated
administrative support, and digital case-sharing platforms may also facilitate more structured and effective discussions,
ensuring that multidisciplinary input is consistently integrated into patient care. Regarding patient compliance, Charriere
et al reported that adherence to MDT recommendations significantly improved patient outcomes (HR, 0.39; 95% CI,
0.27-0.54), with nonadherence mainly due to disease progression (44%), contraindications (32%), and patient refusal
(17%).? Similarly, Gashin et al found that one-third of MDT decisions, particularly those related to locoregional
treatments, were not implemented due to patient-related factors (such as socioeconomic barriers, personal preferences,
and missed follow-ups) and physician-related challenges (including feasibility and logistic constraints).*

The impact of MDTs on the diagnosis-to-treatment interval (DTI) has been debated. Tseng et al reported that MDT-
managed patients experienced a longer DTI compared to non-MDT patients (22 vs 20 days, P<0.05).° However, other
studies have indicated that MDTs contribute to a reduction in time-to-treatment initiation by expediting the decision-
making process and ensuring coordinated care.>*® From an economic standpoint, Kaplan et al found that MDT care was
associated with higher treatment costs, with a mean three-year expenditure of $180,313 (P<0.0001).?” These findings
underscore the need for cost-effectiveness assessments in MDT implementation, particularly in resource-limited settings.

While this study provides valuable insights into MDT implementation for HCC management in the MENA region,
some limitations should be acknowledged. The cross-sectional design does not allow for direct causal inferences between
MDT presence and treatment outcomes. Additionally, as with any self-reported data, there is a potential for response bias.
However, the inclusion of a diverse range of centers across multiple countries strengthens the validity of the findings.
Despite regional variations in healthcare infrastructure and resources, our study provides a comprehensive overview of
MDT practices in the MENA region, offering valuable guidance for future improvements and policy development.

Further research should address the economic and logistic barriers to MDT implementation in the MENA region and
evaluate how region-specific MDT protocols can be adapted to local healthcare needs. The integration of early palliative
care and its impact on quality of life should be explored further, along with studies assessing the role of Al-driven
decision-support tools and telemedicine in MDT workflow. Additionally, longitudinal data are required to assess the long-
term impact of MDTs on HCC survival rates, treatment efficiency, and overall healthcare system optimization.
Implementing these targeted recommendations will significantly enhance MASLD management, bridge systemic gaps,
and ultimately improve patient outcomes in the MENA region.

Conclusion

This study underlines the pivotal role of multidisciplinary approaches in optimizing HCC management while highlighting
critical gaps in resource allocation, technology adoption, and patient-centered care in the MENA region. Our findings
reinforce existing evidence on the benefits of MDTs in improving clinical decision-making, adherence to treatment
guidelines, and overall patient outcomes. Additionally, the study brings attention to the need for broader integration of
palliative care, active patient involvement in treatment decisions, and more structured screening protocols. Addressing
these challenges through enhanced collaboration, policy support, and technological advancements will be key to

improving HCC management and patient survival in the region.
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HBY, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; ML, machine learning; MASLD,
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