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1. Introduction
Lung cancer remains the leading cause of cancer-related mortality worldwide.
Early detection through systematic screening has demonstrated significant
potential to reduce mortality rates. This protocol delineates a structured,
evidence-based approach to lung cancer screening aimed at high-risk
populations, emphasizing standardized procedures, patient safety, and follow-up
strategies.

2. Objectives

a) ldentify high-risk individuals for lung cancer through targeted screening using
a specific screening criterion

b) Facilitate early detection of lung malignancies to increase the survival rate,
decrease mortality, and improve prognosis.

c) Minimize false-positive and false-negative results by employing standardized
imaging protocols and expert interpretation.

d) Establish clear pathways for diagnostic confirmation, multidisciplinary
management, and patient navigation support.

3. Target Population
a) Inclusion Criteria:
i. Age:50-80years
ii.  Smoking history: 220 pack-years
iii.  Current smokers or those who have quit within the past 15 years

b) Exclusion Criteria:
i. Symptomatic patients suspected of lung cancer (refer for diagnostic
workup according to the standards of practice).
ii. Previous diagnosis of lung cancer
iii. Severe comorbidities limiting life expectancy <5 years (e.g., advanced
liver disease, respiratory failure, NYHA class IV heart failure)
iv. Severe comorbidities limiting curative treatment for lung cancer.
v. Inability to undergo low-dose computed tomography (LDCT)
vi.  Quitmore than 15 years ago
vii.  age below 50 and more than 80 years

4. Stakeholder Engagement & Infrastructure Planning
a) Leadership & Policy:
i. Resource allocation
e MOH, Health Holding Company, Non-MOH Government health
sectors, Private Hospital.
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ii. Policy:
e The Saudi Health Council, through its National Committee, will lead
policy development, resource allocation, and program oversight
iii. Enablers:
e National Insurance Authority, National Health Insurance Council

thcare Facilities and implementation stages

. Active screening for early lung cancer using low-dose computed
tomography (LDCT) should be initiated in primary care settings,
community clinics, as well as internal medicine and pulmonary clinics.

c) Multidisciplinary Teams (MDT):
i. Comprises pulmonologists, thoracic surgeons, oncologists, thoracic
radiologists, pathologists, and patient coordinators.
ii.  Regular MDT meetings for case reviews and management planning

d) Data Management:

i. Develop a secure, interoperable national registry integrated with
electronic health records (EHR) for patient tracking, automated
eligibility flagging, and outcome monitoring.

ii. Implement continuous quality assurance and audit processes.

6. Program Initiation and Planning
The program should be started at primary and community medicine clinics and in
any clinics where the patient is followed (e.g., Internal medicine and pulmonary)
as per Figure 1. Patients with lung cancer RADS 4A and B should be referred to a
tertiary care hospital within the cluster or to the nearest facilities where the
following facilities are available:

a) Clinical Experience for establishing a Multidisciplinary Team (MDT):
i. Pulmonologists
ii. Thoracic surgeons
ii. Oncologists
iv.  Radiologists specialized in thoracic imaging
v. Liaison personnel to coordinate the patient care and journey

b) Infrastructure and Resources:
i.  Virtualand or physical lung cancer clinics for the first visit and follow-up
i. Accesstolow-dose CT (LDCT)imaging facilities
ii. Standardized reporting systems (e.g., Lung-RADS)
iv.  Secure dataregistry for tracking outcomes

7 moh.govsa % 937 X&d[#@© SaudiMOH & Saudi_Moh



d=all dylj
Ministry of Health

v.  Prepare patient education materials and decision aids supporting
shared decision-making and smoking cessation counselling

T
a) Starting Point: (Pathway Appendix 1)
i.  ldentify high-risk individuals primarily in pulmonary clinics, internal
medicine, primary care clinics, and smoking cessation programs.
ii. — Utilize existing electronic health records (EHR) to flag eligible patients
based on age and smoking history.
iii.  Refer patients meeting the criteria to lung cancer screening clinics

iv.  Each cluster should establish a clear pathway for referral of patients to
lung cancer screening clinics

b) Referral Process:

i.  Primary care providers (PCPs) or smoking cessation clinics refer
eligible patients to the screening clinic within primary or secondary care
via referral forms or direct scheduling.

ii.  Referring physicians with the authorization to order a Low Dose CT
(LDCT) chest scan should place the order in the system and follow up
on the result.

iii. Incase of unavailability of specific facility or tests, the PCP, based on
the location, will refer to a higher centre within the cluster or to the
nearest available facilities within MOH.

iv.  Each cluster will create its referral pathways within its own facilities

c) Patient Outreach and Education:
i.  Distribute screening criteria to family physicians, internal medicine,
pulmaonary, and smoking cessation clinics
i. — Through community outreach
ii. Conduct counselling sessions emphasizing the importance of
participation and smoking cessation

a) All current smokers enrolled in the lung cancer Screening program will be
offered referral to the Smoking cessation clinics.

b) Smoking cessation clinic within each cluster, and the MOH will receive
referrals for all smokers enrolled in the lung cancer program.
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9. Pre-Test Evaluation and Preparation
a) First clinic Visit and clinical Assessment:
i.  Confirm eligibility based on criteria
i. Evaluate comorbidities that might influence test safety or follow-up
ii. Review medications and contraindications
iv.  Provide comprehensive counselling on screening benefits, risks, and
alternatives
v. Engage the patient in shared decision-making and obtain the verbal
consent of the patient
vi.  Schedule LDCT with clear patient instructions (no fasting required).

10. Conducting the LDCT Test
a) Test Procedure:
i. Position the patient supine with arms raised above the head.
ii. Use standardized low-dose protocols (radiation dose 1.5-2.0 mSv).
iii. Capture thin-section axial images (1-1.25 mm slice thickness) from
lung apices to adrenal glands during deep inspiration.
iv. No contrast required.

b) Imaging Protocol: Technical Specifications:

Imaging protocol
Parameter Details
Scanner Type Multi-slice CT (preferably 264-slice)

Radiation Dose 1.5-2.0 mSv (low-dose protocol)
Slice Thickness 1-1.25 mm
Acquisition Range | From lung apices to adrenal glands

Breath-hold Deep inspiration (full lung inflation)
Contrast Not required for screening (non-contrast
protocol)

c) Quality Control:
i.  Calibrate scanners regularly.
ii.  Maintain consistentimaging parameters.
iii. Storeimages in DICOM format for standardized interpretation.
iv.  Ensure adherence to technical standards for dose and image quality
v. Radiology technicians document patient positioning and technical
parameters
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11.
a) Radiological Assessment:

.. Images reviewed by experienced thoracic radiologists
ii.  Apply Lung-RADS classification:

Lung RADS assessment category - Appendix 2

Categor | Description Management Recommendations

y

1 Negative: No nodules or benign findings Continue annual screening

2 Benign findings: non-cancerous nodules Continue annual screening

3 Possibly benign; short-term follow-up (6 | Repeat LDCT in 6 months
months)

4A Suspicious; warrants further diagnostic | Refer to the pulmonary clinic
evaluation for Diagnostic work-up (biopsy, PET-

CT)
4B Highly suspicious; likely malignancy Urgent referral to the pulmonary clinic

b) Structuring the Report:
i.  Include measurement of nodules (size, volume, solidity). location,
i.  Describe location and density, and morphological characteristics.
iii. — Assign Lung-RADS category clearly
iv. ~ Recommendations for follow-up or intervention.

12.
a) Reporting to the Referring Physician:
i.  Deliver detailed reports to referring providers and lung cancer clinics
promptly.
ii. ~Summarize findings and recommended management steps as per
LRADS criteria
b) Follow-Up Actions:
I.  Lung-RADS 1-2:
* Continue routine annual screening
. Lung-RADS 3:
* Schedule a follow-up LDCT at 6 months
1. Reassess the need for further diagnostic procedures
c) Lung-RADS 4A-4B:
i.  Immediate referral to pulmonology or thoracic oncology for further
evaluation
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13.

14.

15.

Diagnostic procedures may include:
* Tissue biopsy (percutaneous, bronchoscopy, or surgical)
* Multidisciplinary team discussion for staging and management

a) Confirmatory Diagnostics:

i. Confirm diagnosis with histopathology using minimally invasive biopsy
techniques where feasible.

b) Treatment Planning:

i.  For confirmed malignancies, staging is performed to guide treatment
options
ii.  Multidisciplinary tumor board reviews each case to formulate
individualized management plans (surgery, chemotherapy,
radiotherapy, targeted therapies)
ii.  Incorporate patient preferences and comorbidities in decision-making.

a) Maintain a comprehensive electronic registry to track screened individuals,
imaging results, and follow-up schedules.

b) Use automated alerts for timely follow-up, LDCT, and clinical reviews

c) Monitor key performance indicators: detection rates, false positives, interval
Cancers, and patient outcomes.

d) Conduct regular audits and update protocols based on emerging evidence.

e) Provide ongoing training for radiologists, clinicians, and support staff

f) Employ emerging imaging technologies and Al tools for enhanced nodule
characterization as they become validated and available.

a) Number of patients referred to the program

b) Number of patients seen in the program

c) Theduration fromthe physician's order for the LDCT until the patientis booked
for an appointment.

d) Number of screening CT scans done annually

e) Number of lung nodules/masses detected and went for procedures

f)  Number of confirmed Lung cancers detected

g) The turnaround time from the LDCT scan performance to the treating
physician's receipt of the final radiology report

h) Number of patients referred to smoking cessation clinic

i)

Percentage of patients screened within 30 days of referral from Primary Health
Care
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16. Appendixes

Appendix 1

e g e | “"'"'i‘““’“ P—,
No 4’
g ! I_ anl'rlll_nulu_] LIm.-.-.'--.. i
;@ . ~IE
§ uwuosx-z—“mmnsu-ﬂhums]
& ! Continue annual screening | L_
. »
el o i -
clnl:fnrfurtfllernllultlon

@ moh.govsa %937 X&d @6 SaudiMOH £ Saudi_Moh

10



vo
d=all dyljg
Ministry of Health

Appendix 2

Lung-RADS® 2022

Release Date: November 2022
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