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Old age in lung cancer
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2020 국내 폐암 발생자수 28494 중 80세 이상 5822 명(20.1%)

➢ Lung cancer by age group

NIH, SEER 22 2015–2019 통계청 연령별암발생자수, 2020
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통계청 2022, https://www.index.go.kr/unify/idx-info.do?idxCd=8016.
JAMA Netw Open. 2021 Apr 1;4(4):e214708

➢ Life expectancy* in Korea at 2021: 83.6 year-old, 
86.6 in female, 80.6 in male

*Number of years a newborn infant would live if prevailing patterns of 
mortality at the time of its birth were to stay the same throughout its life

평균기대수명

Figure 1. Estimated Cancer Incidence Based on Demographic Changes and Average 
Annual Percentage Change (AAPC) for the Top 10 Common Cancers in US

Old age in lung cancer

https://www.index.go.kr/unify/idx-info.do?idxCd=8016


➢ Old age and low performance status

Ineligible for a clinical trials, so there is no strong evidence supporting the clinical value of standard cancer treatment. 

The limitation of interpretation of the clinical trials in elderly patients

J Natl Cancer Inst Monogr. 2022 Dec 15;2022(60)



통계청 2022, https://www.index.go.kr/unify/idx-info.do?idxCd=8016.

➢ 연도별 출생/사망자수& 2021년 연령별 인구

X 1/2

X 1/3

X 1/4

X 1/10

➢ 연령별 사망, 사망률 2021년

80세 이상 158,739 7,847.3 64,277 9,462.5 94,462 7,030.7

80-84세 57,523 4,945.0 30,277 6,891.0 27,246 3,763.9

85-89세 55,126 9,137.8 22,077 11,982.4 33,049 7,887.0

90세 이상 46,090 17,981.3 11,923 21,418.6 34,167 17,027.7

90-94세 32,570 15,832.9 9,066 19,514.6 23,504 14,758.9

95-99세 11,313 25,694.4 2,450 29,918.2 8,863 24,729.4

100세 이상 2,207 33,533.4 407 39,902.0 1,800 32,365.4

Octo-, nonagenarian in Dermographics



➢ Decreased life expectancy, Limited evidence of clinical trials, Competing comorbidities, Decreased 
tolerance to stress

✓ Dose the expected benefits of treatment outweigh the risks?

✓ What are patient’s expectations?

Challenge in managing older patients with cancer



➢ Comprehensive geriatric assessment 
✓ ASCO&NCCN guideline
✓ Implement in practice

➢ Early stage lung cancer
✓ Surgery
✓ Radiotherapy

➢ Locally advanced lung cancer
✓ Sequential or concurrent CRT
✓ I/O consolidation

➢ Advanced lung cancer
✓ Tyrosine kinase inhibitor
✓ Immunotherapy

Contents



J Clin Oncol. 2018 Aug 1;36(22):2326-2347.

Guidelines for geriatric oncoloy



Guidelines for geriatric oncoloy

J Clin Oncol. 2018 Aug 1;36(22):2326-2347.



J Clin Oncol. 2018 Aug 1;36(22):2326-2347.

Geriatric Assessment 
Measure

Geriatric Assessment–Guided Interventions

Function and falls 
Instrumental activities of 
daily living deficit History 
of falls

Physical therapy and/or occupational therapy referrals to prescribe strength and balance 
training, assist device evaluation, home exercise program, and safety evaluation Fall 
prevention discussion Home safety evaluation

Comorbidity domain 
Comorbidity and 
polypharmacy 
considerations

Involve caregiver in discussions to assess risks of therapy and management of comorbidities 
Involve primary care physician and/or geriatrician in decision making for treatment and 
management of comorbidities; consider referral to geriatrician Review medication list and 
minimize medications as much as possible; consider involving a pharmacist Assess adherence 
to medications; have patient bring in medications to review

Cognition Screen positive 
on validated cognitive 
screen

Assess decision-making capacity and ability to consent for treatment Identification of health 
care proxy and involve proxy in decision making for treatment, including signing consent 
forms with patient Delirium risk counseling for patient and family Medication review to 
minimize medications with higher risk of delirium Consider further work-up with geriatrician 
or cognitive specialist

Depression Geriatric 
Depression Scale > 5 

Consider referral for psychotherapy/ psychiatry Consider cognitive-behavioral therapy Social 
work involvement Consider pharmacologic therapy

Nutrition Weight loss . 
10%

Nutrition counseling Referral to nutritionist/dietician Assess need for extra support for meal 
preparation and institute support interventions if necessary (eg, caregiver, Meals-on-Wheels)

Guidelines for geriatric oncoloy



➢ Reasons to perform CGA

✓ Reveal/detect reversible geriatric problems not found by routine oncology care

✓ Predict risk of toxicity/adverse effects from cancer treatment or decrease in QOL, 

enabling more targeted use of supportive care measures

✓ Prognostic information that can be helpful in estimating life expectancy and making treatment decision

✓ Allows targeted intervention, which can improve QOL and adherence to therapy

✓ Helpful in improving communication

NCCN guidelines insights Older Adult Oncology, Version 1.2021

Guidelines for geriatric oncoloy



Consider consultation to a geriatric trained clinician 

• Cognitive impairment

- Dementia/delirium Decision-making capacity evaluation

- Life expectancy, advance directive/advance care planning, 

guardianship (See NCCN Guidelines for Palliative Care)

• Functional or physical impairment, mobility issues, or disability

- Falls evaluation and/or advice on falls prevention

- Promote independent living or supportive living

• Multimorbidity including vision and hearing impairments

• Polypharmacy evaluation

• When considering a high-risk procedure, such as:

- Chemotherapy and radiotherapy

- Hematopoietic cell transplantation

- Complex surgeries (eg, cystectomy)

• Presence of geriatric syndromes

-Frailty, osteoporosis, depression, pressure ulcers, 

urinary incontinence, neglect or abuse, failure to thrive

• Weight loss (≥5% unintentional weight loss in last 3 months) 

and anorexia

• Caregiver support

• Assistance with social support resources
NCCN guidelines insights Older Adult Oncology, Version 1.2021

Guidelines for geriatric oncoloy



JAMA Oncol. 2021 Apr 1;7(4):616-627.

Screening tools for CGA: G8, VES-13
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Screening tools for CGA: G8, VES-13



JAMA Oncol. 2021 Apr 1;7(4):616-627.

Screening tools for CGA: G8, VES-13



NCCN guidelines insights Older Adult Oncology, Version 1.2021

1. Self-reported Function and Mobility
2. Objective Function and Mobility
3. Comorbidity
4. Social Functioning and Support

5. Cognition
6 .Psychological
7. Nutrition
8. Polypharmacy

8 Domains of CGA

Recommended assessment tools for CGA
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1. Self-reported Function and Mobility
2. Objective Function and Mobility
3. Comorbidity
4. Social Functioning and Support

8 Domains of CGA

5. Cognition
6 .Psychological
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8. Polypharmacy

NCCN guidelines insights Older Adult Oncology, Version 1.2021

Recommended assessment tools for CGA



Ann Oncol. 2013 May;24(5):1306-12.

The Impact of CGA in clinical practice



J Clin Oncol. 2016 May 1;34(13):1476-83.

Randomized clinical trials of geriatric assessment



J Clin Oncol. 2018 Aug 1;36(22):2326-2347.

Randomized clinical trials of geriatric assessment



JAMA Oncol. 2021 Nov 1;7(11):e214158.

➢ 65 years and older with a solid malignant neoplasm, 
Starting a new chemotherapy regimen, and completed a GCA
Results were sent to treating oncologists for consideration
Followed up until chemotherapy completion or 6 months after initiation

-Geriatric assessment
-Fulmer SPICES assessment
-Cancer and Aging Research Group (CARG) 
chemotherapy toxicity risk score

-Appropriate interventions and 
referrals by the MDT
-Nurse practitioner followed up 
and informing the treating 
oncologist and the patient

The effect of CGA in clinical practice: advanced stage



JAMA Oncol. 2021 Nov 1;7(11):e214158.

The 6-month and 12-month survival probabilities
: 84% and 66% for the GAIN arm

83% and 64% for the SOC arm, respectively (log-rank P value = .55)

The effect of CGA in clinical practice: advanced stage

➢ 65 years and older with a solid malignant neoplasm, 
Starting a new chemotherapy regimen, and completed a GCA
Results were sent to treating oncologists for consideration
Followed up until chemotherapy completion or 6 months after initiation



Lancet. 2021 Nov 20;398(10314):1894-1904.

RDI=relative dose intensity; The ratio of the total dose actually delivered to standard dose [not planned dose]

The effect of CGA in clinical practice: advanced stage

➢ Cluster-randomised trial
Patients aged > 70 years with incurable solid tumours or lymphoma
At least one impaired geriatric assessment domain&Starting a new regimen Ctx
Intervention (Provide CGA summary and management recommendations) 
vs usual care (No information provided to oncologist)

Primary outcome: Grade 3-5 toxic effect over 3months



Lancet. 2021 Nov 20;398(10314):1894-1904.

The effect of CGA in clinical practice: advanced stage

➢ Cluster-randomised trial
Patients aged > 70 years with incurable solid tumours or lymphoma
At least one impaired geriatric assessment domain&Starting a new regimen Ctx
Intervention (Provide CGA summary and management recommendations) 
vs usual care (No information provided to oncologist)

Primary outcome: Grade 3-5 toxic effect over 3months



Front Oncol. 2022 Mar 31;12:835582..

The effect of CGA in clinical practice: advanced stage lung cancer



Eva Culakova et al. J Clin Oncol. 2023 Feb 1;41(4):835-846...

The effect of CGA in clinical practice: advanced stage

➢ Secondary analysis of the GAP70+ trial to assess the effect of the GA 
intervention on patient-reported symptomatic toxicities



Marije Hamaker et al. J Geriatr Oncol. 2022 Jul;13(6):761-777.

The effect of CGA in clinical practice: advanced stage

Fig. 4. Summary of the effect of geriatric assessment on course of treatment and outcome.  
N represents the number of studies assessing each outcome. 

➢ Conclusion

• A geriatric assessment can change oncologic treatment plans, leads to non-
oncologic interventions, and improve communication about care planning
and ageing-related issues. 

• It can decrease toxicity/complications and improve treatment completion
and patient-centred outcomes

➢ Systemic review of Sixty-five publications from 61 studies
〮 Oncologic treatment plan was altered in 31% of patients (range 7–56%)

〮 Non-oncologic interventions were recommended in over 70% of patients.



The effect of CGA in early stage cancer

➢ Systemic review of Sixty-five publications from 61 studies
〮 Oncologic treatment plan was altered in 31% of patients (range 7–56%)

〮 Non-oncologic interventions were recommended in over 70% of patients.

Marije Hamaker et al. J Geriatr Oncol. 2022 Jul;13(6):761-777.



The effect of CGA in early stage lung cancer

Marije Hamaker et al. J Geriatr Oncol. 2022 Jul;13(6):761-777.
Haruaki Hino et al Eur J Cardiothorac Surg. 2020 Oct 1;58(4):775-782.

➢ Geriatric nutritional risk index and survival outcome
GNRI = 14.89 × ALB(g/dL) + 41.7 × [current BW (kg)/ 22 × height (m)2

➢ Pretreatment Physical and Geriatric Parameters with Treatment Tolerance

SNAQ = short nutritional assessment questionnaire; SPPB = short physical performance battery; GFI = Groningen frailty index

Treatment intolerance: complications classified as ClavienDindo grade 2 or higher, at least one readmission, with in postOp 30days, 
and/or a postoperative hospital length of stay > 5 days.



➢ Comprehensive geriatric assessment 
✓ ASCO&NCCN guideline
✓ Implement in practice

➢ Early stage lung cancer
✓ Surgery
✓ SBRT

➢ Locally advanced lung cancer

➢ Advanced lung cancer
✓ Tyrosine kinase inhibitor
✓ Immunotherapy

Contents



William A Stokes et al. J Clin Oncol. 2018 Mar 1;36(7):642-651.

Post-Treatment mortality in early stage NSCLC

➢ cT1-T2a, N0, M0 NSCLC diagnosed between 2004 and 2013 from National Cancer Database



Takashi Eguchi et al. J Clin Oncol. 2017 Jan 20;35(3):281-290.

*

➢ Retrospective analysis of 2,186 NSCLC stage I patients undergone curative-intent resection from 2000 to 2011 

CID: cumulative incidence of death 

A Study population: N=2,168 B ≥75 years of age , N=638 C 65-74 years of age, N=894 D < 65yeas old, N=654

Impact of increasing age on mortality of stage I NSCLC



Takashi Eguchi et al. J Clin Oncol. 2017 Jan 20;35(3):281-290.

➢ Retrospective analysis of 2,186 NSCLC stage I patients undergone curative-intent resection from 2000 to 2011 

Risk factors for cancer and noncancer-specific mortality



Shirvani SM et al. JAMA Surg. 2014 Dec;149(12):1244-53.

➢ SEER-Medicare database from 2003 through 2009, >66 years older NSCLC, Pathologic confirm, T<5cmN0
• 9093 patients, Median age 75 years
• Lobectomy in 7215 patients (79.3%), sublobar resection in 1496 (16.5%), and SABR in 382 (4.2%)

Lobectomy vs sublobar resection

AHRs comparing sublobar resection and lobectomy: 1.32 [95% CI1.20-1.44]; P < .001

Independent 
variables for PSM:
Age, sex, CCI,
O2 supply,
T-stage,
PET staging,
Mediastinal
sampling



Edward Y Chan et al, Ann Thorac Surg. 2022 Nov;114(5):1824-1832.

➢ Octogenarians Stage I(AJCC 7th, T size ≤5cm) NSCLC, data from National Cancer Database from 2004 to 2016 

*

Overall survival of propensity score matched group  excluding the patients without lymph node harvest

Overall survival of studied population Overall survival of propensity score matched group

*Factors using for propensity score matching: 
Age, sex, race, ethnicity, Charlson-Deyo score
primary site of cancer, pathologic stage, 
primary tumor size, lymphovascular invasion
primary payer, median income, location

**No data about PFT and the reason for sublobar resection

Lobectomy vs sublobar resection in elderly patients 



Hisashi Saji et al. Lancet. 2022 Apr 23;399(10335):1607-1617.

*

Overall survivalRelapse-free survival

Lobectomy vs segmentectomy resection in small peripheral NSCLC 

➢ Multicenter RCT (JCOG0802)
IA NSCLC (T size ≤2cm , consolidation to tumor ratio >0.5)
Randomly assigned 1:1 to receive either lobectomy or segmentectomy



*

Subgroup analyses of overall survival

* Eligibility : Age of 20-85 years, 
Median age of enrolled patients: 67 (35-85) in lobectomy, 67 (32-83) in segmentectomy

Among the patients with replase
18 (49%) of 37 patients in the lobectomy group, 
35 (68%) of 51 patients in the segmentectomy group alive at 5-year F/U, 

Lobectomy vs segmentectomy resection in small peripheral NSCLC 

➢ Multicenter RCT (JCOG0802)
IA NSCLC (T size ≤2cm , consolidation to tumor ratio >0.5)
Randomly assigned 1:1 to receive either lobectomy or segmentectomy



Baseline characteristics
➢ Peripheral lung nodule <2cm(solid portion), N0, not pure GGN, multicenter RCT 

(CALGB 140503 Alliance)

N Engl J Med. 2023 Feb 9;388(6):489-498.

Lobectomy vs segmentectomy resection in small peripheral NSCLC 



Baseline characteristics

N Engl J Med. 2023 Feb 9;388(6):489-498.

Table 2. Patterns of Recurrence and death

Type of Recurrence

Sublobar Resection

(N=336)

Lobar Resection

(N=351)

Difference

(95% CI)*

number (percent) percentage points

Overall 102 (30.4) 35 (10.0) 3.4 (1.0 to 8.3)

Locoregional recurrence 45 (13.4) 35 (10.0) 3.4 (1.0 to 8.3)

Regional recurrence only 6 (1.8) 9 (2.6) −0.8 (−3.2 to 1.6)

Any distant recurrence 51 (15.2) 59 (16.8) −1.6 (−7.1 to 3.9)

New primary lung cancer 60 (17.9) 52 (14.8) 3.0 (−2.5 to 8.6)

Lung cancer deaths 46 55

Other cause deaths 48 45

Lobectomy vs segmentectomy resection in small peripheral NSCLC 

➢ Peripheral lung nodule <2cm(solid portion), N0, not pure GGN, multicenter RCT 
(CALGB 140503 Alliance)

https://www.nejm.org/doi/10.1056/NEJMoa2212083?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed#t2fn1


Baseline characteristics

N Engl J Med. 2023 Feb 9;388(6):489-498.

Lobectomy vs segmentectomy resection in small peripheral NSCLC 

➢ Peripheral lung nodule <2cm(solid portion), N0, not pure GGN, multicenter RCT 
(CALGB 140503 Alliance)



Kyungjong Lee et al. BMC Pulm Med. 2018 Aug 3;18(1):127.

➢ Insurance claim data about surgery and SBRT, from 2008 to 2016 in Korea

Real-world treatment pattern of early lung cancer in elderly patients



Nam P Nguyen et al. Medicine. 2016 Oct;95(43):e5212

Complication and mortality of treatment in elderly NSCLC patients

Study Patient Stage Complication Mortality Survival 

Publication year Age No

Endoh et al 2013 >75 295 18.6% 2.7% 68% (5yr)

Dominguez 2007 ≥80 379 48% 6.3% 30% (F/U 2.3y)

Voltolini 2009 ≥80 96 17.7% 9.4% 60% (5yr)

Berry et al 2011 ≥80 193 46% 3.6% 56% (3yr)

Zhang et al 2012 ≥80 52 44.2% 3.8% 19.1 (5yr)

Okami et al 2009 ≥80 367 I 8.4% 2% 55% (5yr)

Miura et al 2015 ≥80 49 6% 4.1% 53.1% (5yr)

Mun et al 2008 ≥80 55 I 25.6% 3.6% 65.9 (5yr)

Brock et al 2004 ≥80 68 I 44% 8.8% 34% (5yr)

Port et al 2011 ≥80 121 28.9% 1.2% 56.6% (5yr)

Outcome of surgery in elderly patients with early stages NSCLC

Study Patient Stage Complication Mortality Survival 

Publication year Age No Grade≥3

Haasbeeket at el >75 193 I 2.1% 0% 45%(3yr)

Van Zyp et al ≥80 38 I 2.6% 0% 44% (2yr)

Takeda et al ≥80 109 0.9% 0.9% 53% (3yr)

Cannon et al ≥80 193 10.% 0% 35% (2yr)

Hayashi et al ≥85 20 10 % 0% 40.7% (4yr)

Palma et al ≥75 60 I 0% 1.7% 42% (3yr)

Nanda et al ≥70 258 NR NR 40% (3yr)

Outcome of SBRT in elderly patients with early stages NSCLC

➢ Systematic review and meta-analysis of literatures 

*Some excerpts (The patient is over 75 years old and published after 2000)



The survival outcome of SBRT, as second best treatment

➢ Systemic review and meta-analysis of 23 studies used propensity score matching

J Thorac Cardiovasc Surg. 2019 January ; 157(1): 362–373

Forest plot of the odds ratio (OR) of overall survival in matched patients Reconstructed Kaplan-Meier graph of overall survival using aggregated data from matched
patients with early-stage non-small cell lung cancer who underwent stereotactic body radiation
therapy (SBRT) versus surgery



Rhami Khorfan et al.  Ann Thorac Surg. 2020 Jul;110(1):228-234.

➢ Stage I/II, N0 NSCLC patients who refused surgery, data from National Cancer Database from 2004 to 2016

Kaplan-Meier survival for propensity-matched analysis

SBRT HR 1.69 95%CI 1.46-1.95 p<.01
Propensity

Score
matching

The outcome of SBRT, as second best treatment of early lung cancer

N=127,644

N=1359



The outcome of SBRT in elderly stage I NSCLC

Inclusion Data Statistics N
Median Age

(RT/Op)

T stage Pathologic
Confirm

Median F/U
OS (5yr)

P
cT1 cT2 RT Op

D. Palma, 2011
Age≥75, 
stage I

Amsterdam 
Cancer Registry

Propensity 
matched

60/60 79/79 39(65%) 21(35%) 47% 50.1/35.5mo
OS (3yrs)

0.615
42% 60%

Shirvani SM, 2012
Age≥66
Stage I

SEER, US
Propensity 
matched

99/99 78/78
Median size

100% 3.2 yr
HR (95% CI)

0.14
25±10 mm 0.71 (0.45-1.12)

Shirvani SM, 2014
Age≥65, 
T<5cmN0

SEER, US
Propensity 
matched

251/251 ≥75(53%/68%) 205(82%) 46(18%) 100% -
Adjusted HR

0.94
1.01 (0.74-1.38)

Matsuo, 2014
Stage I

T<5cmN0
Single center, 

China
Propensity 
matched

53/53 76/76
Median size

100% 6.7/5.3 yr 40.4% 55.6% 0.124
22/20 mm

Dong, 2019
Age≥70, 
Stage I

Single center, 
Japan

Propensity 
matched

35/35 76/74 28(80%) 7(20%) 89% 43mo. 59.5% 72.9% 0.22

N. Tomita, 2021
cT1-2aN0 7th

TNM
Single center, 

Japan
Propensity 
matched

120/120 76/76 93(77%) 27(23%) 100% 66/69mo 64% 71% 0.41

➢ Retrospective analysis in old patients using propensity score match 

David Palma et al. Radiother Oncol . 2011 Nov;101(2):240-4., Shervin M Shirvani et al. Int J Radiat Oncol Biol Phys. 2012 Dec 1;84(5):1060-70., Shervin M Shirvani JAMA Surg. 2014 Dec;149(12):1244-53, 
Yukinori Matsuo et al. Eur J Cancer. 2014 Nov;50(17):2932-8., Baiqiang Dong et al. Radiat Oncol. 2019 Nov 7;14(1):195., N Tomita et al. Clin Transl Oncol. 2021 Mar;23(3):638-647



Timmerman RD et al. JAMA Oncol. 2018;4(9):1263-1266

➢ NRG oncology RTOG 0618 Trial, Single-arm phase 2 

*

T1-2(<5cm) N0M0, peripheral located, operable NSCLC

* OS at 4yeas: 57% (95%CI, 36-84%)
DFS at 4 years: 56% (95%CI, 35-73%)

* Stage IA: Tumor size <3cm, 1B Tumor size <5cm

Median f/u: 48.1 months (range, 15.4-73.7 months)

Local control : 96% (95%CI, 83-100%) upto 4 years of median f/u

The result of clinical trials: SBRT in operable NSCLC



Joe Y Chang et al. Lancet Oncol. 2015 Jun;16(6):630-7.

➢ Pooled analysis of two randomised trials (STARS, ROSEL)

*

T1-2a(<4cm, 7th edition) N0M0, operable NSCLC, 1:1 ratio to SABR or lobectomy with MLND

Overall survival

Recurrence-free survival

The result of clinical trials: SBRT in operable NSCLC



Joe Y Chang et al. Lancet Oncol. 2021 Oct;22(10):1448-1457

➢ Single arm, prospective trial of SBRT in operable stage I, with prespecified comparison to surgery (Revised STARS)

Tumor size <3cm, N0M0, operable NSCLC
Propensity-matching analysis in prospectively registered surgical cohort in MD Anderson

* Stage IA: Tumor size <3cm, 1B Tumor size <5cm

*

Median f/u: 48.1 months (range, 15.4-73.7 months)

The result of clinical trials: SBRT in operable NSCLC

Overall survival with SABR 
91% [95% CI 85–98 at 3 years
87% [79–95] at 5 years



Stage Radiographic 
finding

Tumor location Pulmonary function test Comparative 
arm

Estimated 
enrollment

Primary 
outcome

STABLE-MATES
NCT02468024

T<4cm
N0 *

Solid/GGO>50% Peripheral 
(>2cm from 
prox. Bronchus)

Major criteria FEV1≤ 50% or DLCO≤50% Sublobar
resection

670 OS 
(3yrs)

Minor (more than 2)
FEV1orDLCO51-60%, Age≥75, PulHTN,
LVEF<40%, Hypoxia or hypercapnia, 
mMRC≥3

VALOR
NCT02984761

T<5cm
N0 *

Peripheral
(>1cm from 
prox.bronchus)

FEV1≥40%
DLCO≥40%

Surgery
(lobectomy or 
segmentectomy)

272 OS
(upto 10yrs)

➢ Challenges faced by RCT: Surgery vs. SBRT may be too much of a leap of faith to undergo randomization

➢ Ongoing phase 3 trials comparing SBRT and surgery

SBRT vs surgery for early stage NSCLC, can RCT provide a solution?

*Mandatory pathological assessment of any lymph nodes >10mm with a SUV >2.5 seen on FDG- PET/CT

Kevin N Franks et al. Eur Respir J. 2020 Nov 12;56(5):2000118.



➢ Societal Guidelines for High-Risk Descriptors for Preoperative 
Pulmonary Assessment for Lung Resections

SBRT vs surgery, what should we consider?

1층 평균 높이: 4m, 1층 평균 계단 수: 20여개

J Clin Oncol. 2022 Feb 20;40(6):530-538. 

➢ The risk factors of surgery: Surgeon’s choice

Factors can be detected and managed by CGA

The Journal of thoracic and cardiovascular surgery, 2021, Vol.162 (6), p.1605-1618.e6



➢ In elderly patients, patient’s life expectancy, comorbidities, frailty and patient preferences should be considered

➢ In patients who fit and have willing to undergo surgery, Surgery(lobectomy) is optimal and standard treatment

• In case, Tumor size less than 2cm, sub-lobar resection may provide good prognosis especially in older patients

➢ SBRT is second best treatment option for patients who cannot undergo surgery or refuse surgery

• In T1N0 stage, small number of trials showed comparable outcomes in operable early NSCLC patients
But more large prospective studies are needed to confirm the results

➢ Geriatric assessment could be used for screening of high-risk patients 

SBRT vs surgery for early stage NSCLC, what should we consider?

Advantage Disadvantage Other consideration

Surgery • Direct and complete removal of tumor
• Adjuvant chemotherapy or radiation 

after nodal upstaging by mediastinal LN 
dissection

• High post-treatment mortality
• Low QoL

• Minimal invasive 
procedure(VATS) 

• Comorbidities
(CVA, DM, etc)

SBRT • Fair loco-regional control rate
• Limited toxicity

• Less effective in central lesion, 
large tumor



➢ Comprehensive geriatric assessment 
✓ ASCO&NCCN guideline
✓ Implement in practice

➢ Early stage lung cancer
✓ Operation
✓ SBRT

➢ Locally advanced lung cancer
✓ Sequential or concurrent CRT
✓ I/O consolidation

➢ Advanced lung cancer
✓ Tyrosine kinase inhibitor
✓ Immunotherapy

Contents



Sequential or concurrent CRT in elderly patients

➢ cCRT is associated with improved survival and better locoregional control versus sCRT, 
as the preferred treatment strategy for stage III, unresectable NSCLC

51.J Natl Cancer Inst 1996;88:1210-1215
52.Radiother Oncol 2011;100:76-85

➢ Patients can receive sCRT instead of cCRT for several reasons, including concerns about the tolerability of cCRT, advanced age or
frailty, comorbidities, volume and location of disease, and access to radiation facilities in a timely fashion.



Concurrent CRT in elderly patients

➢ N=3,600 Individual patient data from 16 phase II or III trials conducted by 
US NCI–supported cooperative groups of CCRT alone or with consolidation or 

induction chemotherapy for stage III NSCNC 1990 to 2012

Stinchcombe T.E et al. J Clin Oncol. 2017 Sep 1;35(25):2885-2892.

HR, 1.20; 95% CI, 1.09 to 1.31 



Sequential or concurrent CRT in elderly patients

➢ Pooled analysis of patients, age >65 years from 6 first-line stage III NSCLC CRT trials

Ronald J Maggiore et al. J Geriatr Oncol. 2021 May;12(4):563-571.

adjustment for age, sex, ECOG PS, BMI, pretreatment weight loss, stage, and cisplatin-based therapy

Median OS: 8.0 versus 9.2 months

CALGB 8433, 8831, 9130, 30106, 30407, 39801, Enrollment from 1984~2005



Sequential or concurrent CRT in elderly patients

➢ Retrospective cohort study, from six hospitals in the Netherlands, 2008 and 2014

Logtenberg ME et al. Clin Lung Cancer. 2022 Mar;23(2):116-121



I/O consolidation after CCRT in elderly patients in clinical data

Socinski MA et al. Clin Lung Cancer. 2021 Nov;22(6):549-561.

➢ PACIFIC trial enrolment stratified according to a 65-year age threshold

≥65 years <65 years

HR 95% CI HR 95% CI

PFS 0.74 0.54-1.01 0.43 0.32-0.57

OS 0.76 0.55-1.06 0.62 0.44-0.86

➢ Exploratory post-hoc analyses of PACIFIC according to an age threshold of 70 years



Real world data of I/O consolidation after CRT

Nicolas Girard et al. J Thorac Oncol. 2023 Feb;18(2):181-193.

➢ Retrospective study of  patients who started durvalumab within 
an early access program between September 2017 and December 2018

➢ N=1399 from 11 countries, median f/u 23.5mo
European Medicines Agency allows use of either cCRT or sCRT

rwPFS, real-world progression-free survival

Median rwPFS: 21.7 months (95% CI: 19.1–24.5) from PACIFIC-R
Median PFS: 17.2 months (95% CI, 13.1 to 23.9) from PACIFIC



Real world data of I/O consolidation after CRT in elderly patient

Lau, S. C. M et al. JTO Clin Res Rep. 2021 Nov 2;2(12):100251.

➢ Retrospective study of patients treated with curative intent CRT
at single cancer center at Toronto from 2018 to 2020, 
N=115 (N=82 received durvalumab), analyzed to age: 70 yeas old



I/O consolidation after sCRT

Garassino et al .J Thorac Oncol. 2022 Dec;17(12):1415-1427

➢ Stage III, unresectable NSCLC, no progression after platinum-based sCRT
Durvalumab (1500 mg intravenously) every 4 weeks for up to 24 months

*24mo OS rate 66.3% (61.7-70.4%) in PACIFIC trial

*>75yrs old patients 8.7% in cCRT, 15.9% in sCRT in PACIFIC-R study 



➢ Comprehensive geriatric assessment 
✓ ASCO&NCCN guideline
✓ Implement in practice

➢ Early stage lung cancer
✓ Operation
✓ SBRT

➢ Locally advanced lung cancer
✓ Sequential or concurrent CRT
✓ I/O consolidation

➢ Advanced lung cancer
✓ Tyrosine kinase inhibitor
✓ Immunotherapy
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Cancers (Basel). 2022 Feb 2;14(3):769. 

➢ Efficacy of EGFR TKI

• PFS and OS were in favor of osimertinib as a first-line treatment in older subjects (as young patients) compared to 1st generation TKI (erlotinib and 
gefitinib)

• The efficacy of anti-EGFR TKI in terms of ORR, PFS, and OS seems similar in patients aged ≥ 65 years (even over 75 years) and younger patients

Table 1. Efficacy results in older patients in retrospective and prospective cohorts(≥65 years).

Target therapy in older patients with NSCLC

Table 2. Targeted therapy efficacy results in older patients in randomized or non-randomized trials
(subgroup post-hoc analysis).



Cancers (Basel). 2022 Feb 2;14(3):769. 

➢ Toxicity of EGFR-TKI

• The probability of Grade 3-4 Toxicity and interstitial pneumonitis(5-10%) is  more common in older patients

Target therapy in older patients with NSCLC

M/C Gr 3-4 A/E in elderly patient Common A/E

Afatinib Hematologic toxicity (~33%) mucositis (3% to 50%), diarrhea (8% to 33%), skin rash (5% to 33%), 
paronychia (5% to 28%), and asthenia (1% to 33%).

Erlotinib Diarrhea (3-17%) diarrhea (3% to 17%) and skin rashes (4% to 14%)

Gefitinib Increase AST/ALT(7-50%) anorexia (5% to 20%), diarrhea (1% to 17), and skin rash (2% to 16)

Osimertinib Anemia (~43%) paronychia(~42%), anorexia (11%), QT prolongation



Cancers (Basel). 2022 Feb 2;14(3):769. 

Table 1. Targeted therapy efficacy in older patients in retrospective and prospective cohorts(≥65 years).

Table 6. Targeted therapy feasibility results in older patients in non-randomized trials.

➢ Feasibility of EGFR-TKI

Target therapy in older patients with NSCLC

➢ A phase II study of first-line afatinib for patients aged ≥75 years with EGFR(+) NSCLC

Concerning afatinib, full-dose treatment in older subjects is not 
very feasible. A reduction in dose is necessary in most cases

(grade A).



.

*

British Journal of Cancer volume 123, pages874–884 (2020)

Immunotherapy in older patients with NSCLC

➢ Efficacy of I/O as monotherapy or combination with Ctx



.

Safety and feasibility of Immunotherapy in older patients

➢ In treatment naïve patients in JAPAN, multicenter data
N=299; median age was 68 years; 43 were aged >75 years (14.4%)

British Journal of Cancer volume 123, pages874–884 (2020)



Summary

*

Old

Frailty

Comorbidity

Intolerance

➢ To provide the best prognosis to elderly patients, 

• Find a high risk patients using geriatric assessment
• Provied an intervention for impaired problems 
• Modification or choice alternative treatment modality, 

based on the clinical evidence



*

THANKS 
for your 
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