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ABSTRACT 
 

Introduction: Primary lung cancer remains the leading cause of cancer-related mortality 

worldwide. In Morocco, it represents the most common malignancy in men, with often late 

presentation and limited access to therapeutic innovations. Improving the care pathway is a 

major challenge to optimize management. 

Objective: To evaluate the clinical, histological, and molecular characteristics of lung cancer 

patients managed at the National Institute of Oncology (NIO) in Rabat, by identifying key 

delays in the care pathway and barriers to access to precision medicine. 

Methods: This was a retrospective descriptive study of 100 patients diagnosed between 

September and December 2022. Data including delays between diagnostic and therapeutic 

steps, molecular profiles, and treatment modalities, were extracted from medical records and 

the ENOVA system,. 

Results: The mean age at diagnosis was 64 years, with a male predominance (86%). Most 

patients (71%) were at stage IV at diagnosis. Adenocarcinoma was the predominant 

histological subtype (64%). Molecular testing was incomplete or absent in more than half of 

the patients. No patient received immunotherapy or targeted therapy. The average delays was 

13 days between histological diagnosis and medical record opening, 44 days until treatment 

initiation, and 61 days for the molecular results. Moreover, 42% of patients were lost to 

follow-up before treatment initiation. 

Conclusion: This study highlights significant delays in the care pathway of lung cancer 

patients, which can compromise access to innovative treatments. Urgent measures are needed 

to improve multidisciplinary coordination, reduce diagnostic delays, and ensure equity in 

access to personalized medicine. 
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MAIN ARTICLE 

Introduction 

Primary lung cancer is the leading cause of cancer mortality worldwide, with more than 1.8 

million annual deaths according to GLOBOCAN 2020 [1]. In Morocco, it occupies a 

concerning position in oncological morbidity, especially among men, with tobacco smoking 

as the main etiological factor. Two national cancer registries provide epidemiological data: 

the Rabat cancer registry, in which lung cancer ranks first among men with a frequency of 

19.8% and an incidence 7 times higher than that in women (8th rank) [2], and the Casablanca 

registry, where it also ranks first, representing 26% of cases [3]. 

Diagnosis is frequently established at an advanced stage, limiting curability and requiring 

rapid, coordinated, multidisciplinary management. The oncology care pathway is defined as 

the set of successive steps followed by the patient, from the onset of symptoms to treatment 

and follow-up. In lung cancer, this pathway is often hindered by diagnostic delays, restricted 

access to complementary investigations, and breaks in interdisciplinary coordination [4]. 

Optimizing these delays has a direct impact on prognosis, particularly in locally advanced or 

metastatic forms. 

Histopathologically, lung cancer can be classified into two main entities: non-small cell lung 

carcinoma (NSCLC), which accounts for approximately 85% of cases, and small-cell lung 

carcinoma (SCLC), which is less common but more aggressive [5]. NSCLC can be further 

subdivided into histological subtypes, mainly adenocarcinoma, squamous cell carcinoma, and 

undifferentiated carcinomas, which are identified by pathology coupled with 

immunohistochemistry. This classification is fundamental as it conditions complementary 

investigations, particularly molecular biomarker testing. 
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Over the past decade, advances in molecular biology have led to the discovery of several 

actionable genetic alterations that have revolutionized the treatment of NSCLC, especially 

adenocarcinoma. These include EGFR mutations, ALK, ROS1, RET rearrangements, BRAF 

V600E mutations, and MET exon 14 alterations [6]. Such molecular findings have enabled 

targeted therapies (tyrosine kinase inhibitors, TKIs), which offer high response rates, 

improved progression-free survival, and better tolerance than conventional chemotherapy. 

Furthermore, immunotherapy—particularly immune checkpoint inhibitors such as anti-PD-1 

(nivolumab, pembrolizumab) and anti-PD-L1 (atezolizumab)—has introduced a new 

therapeutic era in advanced lung cancers. PD-L1 expression, assessed by 

immunohistochemistry, is the main predictive biomarker of response. In some cases, 

chemotherapy–immunotherapy or targeted therapy–immunotherapy combinations have 

achieved durable responses, altering the natural course of the disease [7]. 

The rise of these therapeutic innovations has made complete tumor profiling at diagnosis 

indispensable. Next-generation sequencing (NGS) has become the reference tool for the 

simultaneous identification of multiple genetic alterations, via tumor biopsy or circulating 

DNA (liquid biopsy). This comprehensive approach not only guides targeted treatment 

selection but also facilitates patient inclusion in clinical trials or personalized medicine 

strategies [8]. 

In this context, the lung cancer care pathway can no longer be a simple succession of clinical 

steps. It must now incorporate molecular biology requirements, NGS turnaround times, the 

availability of innovative treatments, and access to multidisciplinary platforms. A precise 

evaluation of patient trajectories, from first consultation to treatment initiation, is therefore 

essential to identify bottlenecks, improve care coordination, and ensure equitable access to 

therapeutic innovation. 

The present study thus aimed to analyze the care pathway of 100 lung cancer patients 

managed at the NIO in Rabat, highlighting delays, diagnostic modalities, and therapeutic 

strategies in the era of precision medicine. 
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Methods 

Study design: This was a retrospective descriptive study based on an  analysis of the medical 

records of lung cancer patients managed at the NIO in Rabat. The aim was to describe 

sociodemographic, clinical, and histopathological characteristics, and steps in the care 

pathway. 

Study period and setting: this study was conducted at the Department of Medical Oncology, 

NIO Rabat, from September 1 to December 31, 2022. 

Inclusion criteria: 

• Patients ≥18 years with histologically confirmed primary lung cancer. 

• Records containing complete data on the care pathway (dates of key steps: 

consultations, tests, decisions, treatments). 

• Initial management at the NIO, from consultation to treatment initiation. 

Exclusion criteria: 

• Patients with metastatic pulmonary involvement of secondary origin. 

• Incomplete records lacking essential timeline information. 

• Patients who started or continued treatment outside the NIO. 

Data collection: Data were extracted from the ENOVA system and entered into Excel for 

analysis. The standardized form included the following: 

1. Sociodemographic data: Age ans sex. 

2. Clinical and histopathological data: Histological type, TNM stage, and WHO 

performance status. 

3. Molecular data: EGFR, ALK, ROS1, BRAF, MET, and KRAS status; PD-L1 

expression; and whether NGS was performed. 

4. Care pathway data: Dates of biopsy, record opening, molecular requests and results, 

and treatment initiation. 

5. Delays calculated: 

o D1: Biopsy → record opening. 

o D2: Record opening → treatment. 
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o D3: Molecular request → result. 

o Global: Symptoms → treatment. 

Results 

1. Sociodemographic characteristics 

The study cohort included 100 lung cancer patients managed at the NIO Rabat. The mean age 

at diagnosis was 64 years (range 39–93). The majority were male (86%, n=86 vs. 14%, 

n=14). Mean age was 64 years in men and 61 years in women. 

Regarding the site of care, 65% of patients were followed in the Department of Medical 

Oncology, and 35% where followed in the Department of Radiotherapy. 

2. Clinical and histopathological data 

a. General condition 

Performance status (WHO scale): 

• 57% were WHO 1 

• 28% WHO 2 

• 11% WHO 3 

• 4% WHO 4 

b. Histological type 

Histopathological analysis revealed a predominance of pulmonary adenocarcinoma (64%). 

Other subtypes included the following: 

• Squamous cell carcinoma: 13% 

• NSCLC, NOS: 8% 

• Small-cell carcinoma: 8% 

• Neuroendocrine carcinoma: 3% 

• Rare types (sarcomatoid carcinoma, poorly differentiated squamous cell carcinoma, 

and epithelioid mesothelioma): 4% 

3. Stage at diagnosis 

According to TNM staging: 
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• Stage IV: 71% 

• Stage III: 19% 

• Stage II: 2% 

• Unclassified (incomplete workup): 8% 

4. Molecular data and innovative therapies 

Molecular testing was requested for 46 patients (EGFR, ALK, and ROS1 alterations, and PD-

L1 expression): 

• Twenty-seven patients (59%) had no available results in their medical records. 

• Nineteen had PD-L1 expression results. 

• Only two patients had EGFR mutation results. 

• NGS was performed in only 4 patients, but the results were not clinically exploitable. 

No patient received targeted therapy or immunotherapy, because of to delayed results and 

limited access to innovative drugs. 

5. Therapeutic pathway and treatment modalities 

Among 100 patients, 42% were lost to follow-up after the first consultation (24 in medical 

oncology, 18 in radiotherapy). Among the 58 patients who received treatment: 

• Forty-one percent of the patients received palliative chemotherapy. 

• Twelve percent of the patients received neoadjuvant chemotherapy. 

• Five percent of the patients underwent concomitant radiochemotherapy upfront. 

• No patient received targeted therapy or immunotherapy. 

6. Care pathway delays 

Analysis of delays revealed the following: 

• There was a mean 13 days between external histological diagnosis and record opening 

at NIO. 

• The mean duration between record opening and treatment initiation was 44 days. 

• The mean duration between the molecular test request and the results was 61 days. 
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These cumulative delays may compromise treatment efficacy, especially in advanced stages 

where each week of delay significantly worsens the prognosis. 

Discussion 

1. Demographic and clinical features 

In our series, the mean age was 64 years, which is consistent with the literature reporting that 

the median age at diagnosis is between 63–70 years [9,10]. The male predominance (86%) 

reflects regional smoking patterns, although an increaisng incidence among women has been 

reported in several countries [11]. 

Poor performance status (WHO ≥2 in 43%) in common, correlating with late diagnosis and a 

high proportion of stage IV disease (71%). 

2. Histological distribution 

Adenocarcinoma (64%) was the predominant subtype, aligning with global epidemiological 

shifts [13,14]. This subtype is common among nonsmokers and is frequently associated with 

actionable mutations. Small-cell carcinomas (8%) and neuroendocrine carcinomas (3%) were 

within the expected ranges [15]. 

3. Stage at diagnosis and delays 

Late-stage diagnosis (stage IV in 71% of cases) is consistent with findings in Morocco and 

other African regions, where >60% are diagnosed at advanced stages [16,17]. The delays 

were significant: 44 days from record opening to treatment, and 61 days for the molecular 

results, which exceeded international recommendations (<30 days) [18,19]. 

4. Prognostic impact of delays 

Delays directly affect survival and quality of life. A French population study (ICASa) 

reported that each month of delay in lung cancer treatment reduced overall survival by 7.6% 

[20]. Prolonged waiting also increases patient anxiety and reduces treatment adherence [21]. 
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5. Limited access to innovative therapies 

None of our patients received immunotherapy or targeted therapies, despite potentially 

actionable mutations. Barriers included limited NGS access (only 4 patients), unavailability, 

or lack of reimbursement [22,23]. However, the NCCN and ESMO guidelines stress that 

complete molecular profiling is essential before any therapeutic decision can be made in 

advanced NSCLC [24,25]. 

6. Role of multidisciplinary tumor boards (MTBs) 

MTBs are key to ensuring optimal oncologic care. The lack of systematic documentation of 

MTBs in our cohort may have contributed to suboptimal decisions. Studies have shown that 

patients discussed in MTBs have better survival and adherence to guidelines [26]. 

7. Loss to follow-up 

The 42% rate of patients lost to follow-up is alarming. The contributing factors likely include 

geographic distance, economic vulnerability, and lack of patient education. A Moroccan 

multicenter study revealed that to 30% of cancer patients abandoned treatment when 

uninsured [27]. 

8. Improvement strategies 

Several measures are needed: 

• Reducing delays: streaming diagnostic pathways and prioritizing suspected lung 

cancer cases. 

• Strengthen MTBs: mandatory documentation of decisions in records. 

• Equitable access: subsidized national platforms for molecular testing. 

• Patient navigation system: dedicated staff should be assigned to guide patients 

through the care continuum. 

• Patient education: enhance communication to improve treatment adherence. 

9. Toward a coordinated pathway 

Inspired by North American models, a patient navigation system and shared medical records 

could reduce delays, improve coordination, and prevent errors [28,29]. 
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10. Study limitations 

• This was a monocentric study, limiting generalizability. 

• Incomplete data due to missing documents or lack of digital records. 

• Long-term follow-up data were unavailable because of early loss to follow-up and a 

lack of systematic registries. 

Conclusion 

This retrospective study of 100 lung cancer patients managed at the NIO Rabat highlights late 

diagnosis (mainly stage IV), prolonged delays in care, and very limited molecular testing and 

use of targeted therapies. These findings stress the need for a coordinated care pathway that 

integrates multidisciplinary tumor boards and patient navigation systems, to improve patient 

prognosis and quality of life. Furthermore, standardizing practices and expanding access to 

molecular platforms—particularly NGS—is essential to facilitate access to innovative 

therapies and ensure compliance with international standards of care. 
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