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Lung cancer
Non-small cell lung cancer (NSCLC)



Lung Cancer: Risk factors 

Smoking Radon exposure Occupational exposure

Arsenic, Asbestos, Beryllium, 

Cadmium, Chromium, Coal 

smoke, Diesel fumes, Nickel, 

Silica, Soot and Uranium

Cancer history
Smoking-related, 

survivors of lymphomas

Radiation to the chest

Family history
Lung cancer in first 

degree relatives (RR 1.8)

History of lung disease

COPD or pulmonary fibrosis (RR 8.25)

NCCN v1.2026

Gorawich Kerkarchachai, M.D.

Including 2nd hand smoker (RR 1.22-1.24) RR 1.59Linear relationship btw amount of radon



M, Al & Isaifan, Rima. Journal of Environmental and Toxicological Studies. 2018 
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Lung cancer screening

• Modalities:

• Sputum cytology

• CXR

• Low dose CT scan (LDCT)

No benefit in reduction of cancer mortality 
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Low dose CT (LDCT)

• Non-contrast CT scan

• Lower radiation exposure when compare with conventional CT scan

• Detect non-calcified lung nodules: size and type
• Solid

• Subsolid
• Part-solid 

• Nonsolid or ground-glass opacities
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Lung cancer screening
National lung cancer 

screening trial 

(𝐍𝐋𝐒𝐓𝟏)

𝐍𝐄𝐋𝐒𝐎𝐍𝟐 𝐌𝐈𝐋𝐃𝟑 

Country USA, 

N = 53,454

Netherlands/Belgium, 

N = 13,195 (male)

Italy,

N = 4,099

Eligibility Age 55-74 yrs

≥30 pack-year smoking

Quit ≤ 15 yrs

Age 50-74 yrs

≥15 pack-year smoking

Quit ≤ 10 yrs

Age 49-75 yrs

≥20 pack-year smoking

Quit ≤ 10 yrs

Intervention and comparison LDCT vs CXR LDCT vs usual care LDCT vs usual care

Screening 

Follow up

3 yrs annually

6.5 yrs

Baseline, year 1st , 3rd , and 5.5th 

11 yrs

6 yrs annually (50%) or biennially 

10 yrs

Stage at detection (%)

• Stage I-II

• Stage IV

65.0 vs 41.9

14.7 vs 30.4

48.8 vs 23.4

26.7 vs 45.7

54.1 vs 30.0

29.6 vs 53.3

Lung cancer mortality

Death from any cause

20% decreased

6.7% decreased

24% decreased at 10 yrs 

HR 0.76 (0.62-0.94)

HR 1.01 (0.92-1.11)

39% decreased at 10 yrs 

HR 0.61 (0.39-0.95)

20% decreased 

HR 0.80 (0.62-1.03)

50-54 yrs (25%)

 HR 0.85 (0.48-1.5)
49-54 yrs (35%)

Not analyzed

1.National Lung Screening Trial Research Team. N Engl J Med. 2011 Aug 4;365(5):395-409. 2. de Koning HJ, et al. N Engl J Med. 2020 Feb 6;382(6):503-513. 3.Pastorino U, et al. Ann Oncol. 2019 Jul 1;30(7):1162-1169. 
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P 0.004 P 0.01

NLST
NELSON

MILD

1.National Lung Screening Trial Research Team. N Engl J Med. 2011 Aug 4;365(5):395-409. 2. de Koning HJ, et al. N Engl J Med. 2020 Feb 6;382(6):503-513. 3.Pastorino U, et al. Ann Oncol. 2019 Jul 1;30(7):1162-1169. 

P 0.0172
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Arsenic, Asbestos, Beryllium, 

Cadmium, Chromium, Coal 

smoke, Diesel fumes, Nickel, 

Silica, Soot and UraniumSmoker-related 

cancers

Randomized trial evidence support  screening up to 77 years
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NCCN
2026

USPSTF
2021

ACS
2023

Age (yrs) ≥50 50-80 50-80

Population - Current/former smoker - Current smoker

Or

- Quit in past 15 yrs

- Current smoker

Or

- Previously smoker

Smoking (pack-year) ≥20 ≥20 ≥20

LDCT Q1yr Q1yr Q1yr

Stop Uncertain upper normal limit

Consider screening beyond 77 yrs as 

long as fit for curative intent therapy

- Stop smoking for 15 yrs

- Limit life expectancy

- Limit ability to have lung surgery

- >80 yrs

>80 yrs

Lung cancer screening
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Incidence of lung cancer diagnosed by sex according to smoking status

Triphuridet N, et al. J Thorac Oncol. 2023 Jun;18(6):698-717.

Incidence of lung cancer diagnosed by LDCT:
• Female never-smoker: 1.45%

• Male ever-smoker: 0.71%

• Male never-smoker: 0.52%

• Female ever-smoker: 0.10%

14 LDCT lung cancer screening studies:

Japan, China, Korea, Taiwan



Wang TH, et al. EMBO Mol Med. 2023 Jun 7;15(6):e17014. 

Short‐term exposure to PM2.5 for 24 h 

activated the EGFR pathway in lung cancer 

cells (EGFR wild‐type and mutant), while 

long‐term exposure of lung cancer cells to 

PM2.5 for 90 days persistently promoted 

EGFR activation, cell proliferation, 

anchorage‐independent growth, and tumor 

growth in a xenograft mouse model in 

EGFR‐driven H1975 cancer cells.

PM2.5 promotes lung cancer 

progression through activation 

of AhR-TMPRSS2-IL18 pathway
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Colorectal cancer



Multistep carcinogenesis in CRC

Hossain MS, et al. Cancers (Basel). 2022 Mar 29;14(7):1732.
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CRC screening

• Modalities:

• Stool-based 
• Guaiac fecal occult blood test (gFOBT)

• Fecal immunohistochemical test (FIT)

• Multitargeted stool DNA/RNA (mt-sDNA/RNA)

• Colonoscopy

• Flexible sigmoidoscopy

• CT Colonography

• Blood-based cell-free DNA (bb-cfDNA)

False positive to all Hemoglobin

Dietary restriction

Specific to human hemoglobin Identifies biomarkers known to be 

associated with CRC and 

precancerous lesion including 

altered human DNA and hemoglobin
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Average risk
Who might have life expectancy of ≥ 10 yrs

www.wirralsurgeon.co.uk
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Average 

risk

Colonoscopy As soon as possible 

and no later than within 9 mo

Gorawich Kerkarchachai, M.D.

As soon as possible and no 

later than  within 9 mo

5 yrs

mt-sRNA

As soon as possible and no 

later than  within 9 mo



Average 

risk
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Chung DC, et al. N Engl J Med. 2024 Mar 14;390(11):973-983.

45 to 84 years at average risk for colorectal cancer and 

undergoing routine screening with colonoscopy

Exclusion: history of cancer, IBD, a hereditary predisposition to 

colorectal cancer, FDR history of colorectal cancer, and recent 

receipt of screening for colorectal cancer (colonoscopy within the 

preceding 9 years, positive FIT or FOBT within the preceding 6 

months, or completion of the multitarget stool DNA test or 

methylated Septin9 blood test within the preceding 3 years)

Prospective, observational, multicenter study (265 US sites)

N 10,258 → 7861 met eligibility and were evaluable

Oct 2019 to Sep 2022

1EP: sensitivity for CRC and specificity for advanced neoplasia 

(CRC or advanced precancerous lesions) relative to colonoscopy

2EP: sensitivity to detect advanced precancerous lesions

ECLIPSE

cfDNA blood-based test (Shield, Guardant Heath), and 

were masked to clinical finding: 

- Abnormal signal detected → positive test

Advanced precancerous lesions:

- Advanced adenoma: 

- Tubular adenoma ≥1 cm or 

- Adenoma with villous features or

- High-grade dysplasia or

- Carcinoma in situ

- Sessile serrated lesions ≥1 cm 

Advanced colorectal neoplasia:

- CRC or

- Advanced precancerous lesions 

FDA sensitivity for CRC is considered 

acceptable if lower boundary of two-sided 

95%CI exceeds 65%

Specificity for advanced neoplasia if lower 

boundary of two-sided 95%CI exceeds 

85%

Gorawich Kerkarchachai, M.D.

CRC stage and sensitivity:

Stage I → 65% (41-83)

Stage II → 100% (78-100)

Stage III → 100% (82-100)

Stage IV → 100% (72-100)
False positive 10.1%



≥1 cm

1-2 non-advanced polyps/adenomas

1-2 SSPs/SSLs <1 cm; no dysplasia

Non-advanced adenoma:

- Adenoma <1 cm and 

- Has tubular histology

Advanced adenoma: 

- Adenoma ≥1 cm or 

- Has villous/tubulovillous histology

- High-grade dysplasia

Gorawich Kerkarchachai, M.D.

Low-risk adenomas: 1-2 non-advanced polyps/adenomas

High-risk adenomas: advanced adenoma or ≥3 non-advanced adenomas

Low-risk SSP/SSL:

- 1-2 SSPs/SSLs <1 cm; no dysplasia

High-risk SSP/SSL:

- SSP/SSL ≥1 cm and/or 

- Containing dysplasia and/or 

- ≥3 SSPs/SSLs

SSP/SSL (Sessile serrated polyp/sessile serrated lesion)



≥1 cm
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Increased risk
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FamHx

Routine screening
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Hx of cancer Colonoscopy
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IBD
8 yrs

Colonoscopy
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Hereditary CRC syndrome

• Lynch syndrome (HNPCC)

• Polyposis syndromes
• Familial Adenomatous Polyposis (FAP)

• MUTYH-associated polyposis

• Peutz-Jeghers syndrome

• Juvenile polyposis syndrome

• Serrated polyposis syndrome (Rarely inherited)

• Cowden syndrome/ PTEN hamartoma tumor syndrome

• Li-Fraumeni syndrome

NCCN v2.2025
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Lynch syndrome

FAP

Stjepanovic N, et al. Ann Oncol. 2019 Oct 1;30(10):1558-1571. 
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USPSTF 2021
NCCN

2025

USPSTF
2021

ACS
2024

Age (yrs) 45-75 45-75 45-75

High-sensitivity gFOBT

Or FIT

Q1yr Q1yr Q1yr

mt-sDNA

mt-sRNA

Q3yrs

Q3yrs

Q1-3yrs

-

Q3yrs

-

Colonoscopy Q10yrs Q10yrs Q10yrs

CT colonography Q5yrs Q5yrs Q5yrs

Flexible sigmoidoscopy Q5-10yrs Q5yrs Q5yrs

Blood-based cfDNA Q3yrs - -

In case of negative or no polyps

CRC screening
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NCI 2566
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Breast cancer



Risk factors

• Female

• Ageing

• Family history of breast cancer at a young age

• Hormonal factors:
• Early menarche <12 yrs 

• late menopause >55 yrs

• Nulliparity or older age at 1st live childbirth >30 yrs

• Postmenopausal hormonal replacement

• Previous exposure to therapeutic chest wall irradiation

• Benign proliferative breast disease

• Increased mammographic breast density

• Genetic mutation such as BRCA1/2 genes

• Lifestyles: Obesity, alcohol consumption

Gorawich Kerkarchachai, M.D.



Breast cancer screening

• Modalities:

• Clinical encounters
• Breast awareness

• Breast cancer risk assessment

• Breast self examination (BSE)

• Clinical breast examination (CBE) 

• Breast imaging:
• Mammography

• Ultrasonography of breast

• Breast MRI

Gorawich Kerkarchachai, M.D.





Panel continue to recommend annual MRI 

(Gadolinium-based) in combination with 

annual screening MMG with tomosynthesis 

after shared decision-making

Average risk

Gorawich Kerkarchachai, M.D.

Dense breasts limit the sensitivity of MMG

Mammographically dense breast tissue 

associated with an increased risk of breast 

cancer (OR 1.3 for heterogeneously dense, 

1.8 for extremely dense)



Increased risk
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Increased risk

Dense breast tissue

Gorawich Kerkarchachai, M.D.



Increased risk

RT

Gorawich Kerkarchachai, M.D.



Tissue diagnosis

Gorawich Kerkarchachai, M.D.

Very high probability ≥95%

≤2% likelihood of malignancy



Age (yrs) NCCN
2026

Stop

≥25-<40 yrs Clinical encounters Q1-3yr -

≥40 yrs Clinical encounters

Mammogram Q1yr

Consider severe comorbid conditions 

limiting life expectancy (eg, ≤10 years)

ACS
2023

Stop

40-44 yrs Mammogram (option) Q1yr As long as women is in good health

+ life expectancy ≥10 yrs
45-54 yrs Mammogram Q1yr

≥55 yrs Mammogram Q1-2yrs

USPSTF
2024

Stop

40-74 yrs Mammogram Q2yr ≥75 yrs

Add MRI breast typically start at 30 yrs: (ACS 2023)

- Lifetime risk of BC 20-25% (NCCN 2026 risk≥20%)

- Known BRCA1 or BRCA2 mutation

- Have first-degree relative (FDR) with BRCA1 or 

BRCA2 mutation (no had genetic testing themselves)

- RT at chest before 30 yrs (NCCN 2026 current age 

≥25 yrs)

- Have or have FDR with Li-Fraumeni syndrome, 

Cowden syndrome, or Bannayan-Riley-Ruvalcaba 

syndrome

USPSTF 2024: Insufficient evidence to assess the balance of benefits and harms of additional screening 

MRI or US in women with dense breasts following an otherwise negative screening MMG

Breast cancer screening

Gorawich Kerkarchachai, M.D.



Breast cancer screening

Age (yrs) NCI
2017

Stop

20-39 yrs SBE

CBE

Q1mo

Q3yrs

≥70 yrs 

(case by case)
40-69 yrs Regular SBE

CBE

Mammogram (add US if dense breasts)

-

Q1yr

Q1-2yrs

Gorawich Kerkarchachai, M.D.

Average risk

High risk

In individuals with FDR diagnosed with breast cancer before age of 50 yrs or in premenopausal period, screening should 

begin 10 yrs earlier than the age of diagnosis of affected relative + Q1yrs

FDR with breast or ovarian cancer, history of breast cancer (including DCIS), chest wall 

irradiation particularly at young age, history of atypical ductal hyperplasia or lobular 

neoplasm, postmenopausal hormonal replacement >5yrs

NCI 2560
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Cervical cancer



Cervical cancer

• Long-lasting (persistent) infection with high-risk types of human papillomavirus (HPV)

• HPV 16 and 18 → cause 70% of cervical cancer worldwide

• Nearly all people who are sexually active will become infected with HPV at some point in their lives

• Factors that increase risk; an HPV infection → will cause cancer
• Immunocompromised 

• Smoker or 2nd hand smoker

• Reproductive factors: not well understood

• Oral contraceptives

• Multiparity

• Obesity

• Lower detection of precancer

Updated 2 Aug 2024

Muñoz N, et al. N Engl J Med. 2003;348(6):518-527.
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Pathogenesis

Gorawich Kerkarchachai, M.D.



NCI 2005

NCI 2011

NCI 2014

NCI 2017
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Globocan 2018

Globocan 2022

Females

23.2%

10.7%

9.4%

9.3%

Globocan 2020

8.9%
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Cervical cancer screening

• Modalities:

• PAP smear

• HPV DNA test
• Cobas HPV: 16 and 18

• Onclarity HPV: 16, 18, 45, 31, 51, 52, 33+58, 35+39+68, and 56+59+66

• Cotest: PAP smear and HPV DNA test

Gorawich Kerkarchachai, M.D.



ACS
2020 (updated 2025)

Stop

25-65 yrs PAP (acceptable)

High risk HPV test (preferred)

Cotesting
Self-collected HPV testing is acceptable (2025)

Q3yrs

Q5yrs

Q5yrs

>65 yrs with no history of CIN grade2 or more 

severe diagnosis within past 25 yrs + adequate 

negative prior screening in the 10-yr period

 

HPV vaccinated Follow age-specific screening recommendation

After hysterectomy Individuals without a cervix and without history of CIN2 or more aggressive diagnosis in 

past 25 yrs or cervical cancer ever should not be screened

USPSTF
2018

Stop

21-29 yrs PAP Q3yrs

>65 yrs with adequate prior screening and are 

not otherwise at high risk for cervical cancer (e.g. 

high grade precancerous lesions, 

immunocompromised host)

30-65 yrs PAP

High risk HPV test

Cotesting

Q3yrs

Q5yrs

Q5yrs

Cervical cancer screening

1.US Preventive Services Task Force. JAMA. 2018 Aug 21;320(7):674-686. 2. Fontham ETH, et al. CA Cancer J Clin. 2020 Sep;70(5):321-346. 
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Cervical cancer screening

Gorawich Kerkarchachai, M.D.

NCI 2561



Case study



Case study

• A 52-year-old Thai healthy single female without underlying medical conditions

• History of smoking 20 pack-year

• Family history of her father diagnosed with colon cancer at age of 60

• She came to your hospital for consultation due to concerns about cancer

• Upon performing an initial physical examination, no abnormalities were found

What is your recommendation?

Gorawich Kerkarchachai, M.D.



Case study

• A 42-year-old Thai healthy single female, non-smoker

• She was diagnosed with FAP and underwent a proctocolectomy at age of 25

• She completed her HPV vaccination at age of 20

• She has no family of breast cancer

• She came to your hospital for a consultation about cancer screening

• Upon performing an initial physical examination, no abnormalities were found

What is your recommendation?

Gorawich Kerkarchachai, M.D.



Pain management
In cancer patients



Anekar AA, Hendrix JM, Cascella M. WHO Analgesic Ladder. [Updated 2023 Apr 23].
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ASA, acetaminophen, NSAIDs

Adjuvant therapy

Bone metastasis: bisphosphonate, denosumab

Antipsychotic, Antidepressant, Anxiolytics, 

Anticonvulsants, corticosteroids

Codeine, Tramadol

Multimodal (Opioids + non-opioids)

→ Lower cumulative dose of opioid

→Similar efficacy with opioid monotherapy

→Reduce opioid S/E

Morphine, Kapanol, Oxycodone, 

Hydromorphone, Fentanyl

Nerve block, Neurolytic block

Pergolizzi J, Raffa R. The WHO Pain Ladder: Do We Need Another Step?. Pract Pain Manag. 2014;14(1).
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Pergolizzi J, Raffa R. The WHO Pain Ladder: Do We Need Another Step?. Pract Pain Manag. 2014;14(1).
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Clinical significance

• Oral dosing of drugs whenever possible

• Around-the-clock rather than on-demand

• Prescribed according to pain intensity 
• As evaluated by a scale of pain severity

• Individualized therapy (including dosing)

• Proper adherence

Anekar AA, Hendrix JM, Cascella M. WHO Analgesic Ladder. [Updated 2023 Apr 23].
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WHO ladder step I
Non-opioids

• Paracetamol: <4g/day

• NSAIDs: may benefit in bone pain

• ASA

 **Ceiling effect: hepatic/renal impairment, GI side effect

 **Frailty

Gorawich Kerkarchachai, M.D.



WHO ladder step II
Weak opioids

• Codeine
• Max dose: 360 mg/day

• Ceiling effect: 300 mg/day

• Tramadol
• Max dose: 400 mg/day

• Renal insufficiency (CrCl < 30 ml/min)

• Q12hrs

• Dose < 200 mg/day

Gorawich Kerkarchachai, M.D.



WHO ladder step III
Strong opioids

Short-acting opioids

• Morphine IR (10mg)
• Starting dose: 5-10 mg

• Onset 10-30 mins

• Q4-6hrs

• Morphine syrup (2mg/ml)
• Onset 15-60 mins

• Q4-6hrs

• Morphine injection (10mg/ml) → not recommend IM (painful, variable absorption)

• Onset 5-10 mins

• Q2-4hrs

Immediate-release

Gorawich Kerkarchachai, M.D.



WHO ladder step III
Strong opioids

Long-acting opioids

• MST (10,30 mg)
• Starting dose: 10-15 mg

• Onset 3-4 hrs

• Q8-12hrs

• Hydromorphone
• Starting dose: 3 mg

• Onset 3-4 hrs

• Q8-12hrs

• Kapanol (20, 50 mg)
• Onset 3-4 hrs

• Q12-24hrs

• Oxycodone
• Starting dose: 2.5-5 mg

• Onset 3-4 hrs

• Q8-12hrs

• Fentanyl patch (12.5, 25, 50 mcg)
• Onset 12-24 hrs

• Q72hrs

Do not crush 

or break!!!

NG feed is 

acceptable

Pain stable

Extended-

release

Extended-release

Do not crush 

or break!!!

Do not crush 

or break!!!

Gorawich Kerkarchachai, M.D.



Convert to Morphine (x conversion factor)

From Morphine to other (÷ conversion factor)

Gorawich Kerkarchachai, M.D.



Morphine

• Oral bioavailability 30% (15-50%)

• Metabolized by glucuronyl transferases
• Enterohepatic recirculation

• Renal clearance

• 1/3 Albumin bound Liver disease Renal disease

Morphine T1/2 is prolonged with

• Altered clotting times

• Presence of ascites

• History of encephalopathy

Reduced clearance of glucuronide metabolite

• Delayed opioid and neurotoxicity

Clinical importance

• Relatively spared T1/2

• Start lower than usual doses

• Maintain intervals

• Avoid sustained release in advanced cirrhosis

• Dose reduction

• Extend intervals

• Avoid sustained release

• HD (not PD) remove glucuronide metabolites

CrCl Morphine dosage (% of normal)

> 50 ml/min 100%

20-50 ml/min 75%

10-20 ml/min 50%

< 10 ml/min 25%

Gorawich Kerkarchachai, M.D.



Hydromorphone

• Moderate bioavailability (50-60%)

• Cross CNS similar to Morphine

• Glucuronidated to Hydromorphone-3-glucuronide (H3G)
• Neurotoxin

• Renal clearance

• Low albumin bound (<40%)
Liver disease Renal disease

Albumin levels have little influence on unbound drug

• Relative sparing of glucuronidation

Reduced clearance of glucuronide metabolite

• Increased potential for neurotoxicity

Clinical importance

• Increased bioavailability > MO

• Relatively spared T1/2

• Start lower than normal doses

• Maintain intervals

• Better tolerated > MO in renal failure

• Neurotoxicity

• Subject to dialysis

Gorawich Kerkarchachai, M.D.



Fentanyl

• Low oral bioavailability

• High 1st pass clearance

• Lipophilic with rapid CNS penetration

• Metabolized by CYP3A4
• No active metabolites

• Steady state clearance limited by CYP3A4

• Minimally excreted by kidney

• Albumin bound

Liver disease Renal disease

• Reduced albumin

• Reduced CYP3A4

• Reduced hepatic blood flow

• Uremia inhibit CYP3A4

• Reduced albumin in nephrotic syndrome

• Larger volume of distribution?

Clinical importance

•  Do not use patch in advanced liver disease

•  Low doses, watch for delayed toxicity

•  Do not start with patch

•  Transdermal absorption may be altered

•  Dialysis dose not remove fentanyl

Gorawich Kerkarchachai, M.D.
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Opioids side effects

• GI
• Nausea/Vomiting

• Dry mouth

• Ileus

• Constipation

• GU
• Urinary retention

• Respiratory
• Respiratory depression

• Skin
• Pruritus

• Nervous system
• Somnolence

• Confusion

• Abnormal dreams

• Hallucination

• Myoclonus

 Opioid-induced neurotoxicity

• Prevention:
- Hydration

- Start low, go slow in elderly, frail, CKD, liver disease

• Opioids antagonist
- Naloxone starting dose 0.4 mg iv/sc q 2-5 mins

              Use if - RR < 8/mins

 - Pinpoint pupil

 - Decreased consciousness with difficulty arousing

Gorawich Kerkarchachai, M.D.



Opioid

(mg/day)

Convert to oral morphine

(x conversion factor)

Oral morphine in 24 hrs Convert to oxycodone

(÷ conversion factor)

IV Morphine

20 mg 
x 3 60 mg ÷ 1.5 = 40 mg

Fentanyl TTS

50 mcg/hr
x 2.4 120 mg ÷ 1.5 = 80 mg

Morphine iv → po (3:1)

Convert to Morphine (x conversion factor)

From Morphine to other (÷ conversion factor)

Gorawich Kerkarchachai, M.D.



Opioids, NSAIDs, 

Gabapentinoids, 

bisphosphonate

Gorawich Kerkarchachai, M.D.





Thank you for your attention
Good luck with your examination
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