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Platinum
Cross-link to DNA 
→ Denature Double Helix structure 
→ inhibit DNA synthesis. 

Carboplatin:
Less nephrotoxicity & emesis than Cisplatin
More BM suppression 
Dosage adjustment by renal function (ex; Calvert’s formula)
IV mixed in D5W. 

Cisplatin:
Prehydration 1~2L 
Maintain U/O > 100mL/hr 
Fluid & furosemide & mannitol
Avoid Aluminum in IV set
60~75mg/m2 mixed in 0.9% NaCl
Dose adjustment by Renal & BM function



Platinum Dose Adjustment

Carboplatin:

Dosage adjustment by renal function (ex; Calvert’s formula)

No dosage adjustment for Hepatic impairment

Cisplatin : 

CrCl 10~50 mL/min : 75%
CrCl < 10 mL/min : 50%
HD : partially cleared by HD, 50%  post-HD

No dosage adjustment for Hepatic impairment



Etoposide

Forms a ternary complex with 
DNA and the topoisomerase II    
(which aids in DNA unwinding) 

Prevents re-ligation of the DNA strands 
Causes DNA strands break.

Renal impairment
CrCl > 50 mL/min : No adjustment required.
CrCl 15-50 mL/min : 75%
CrCl < 15 mL/min : Further dose reduction

Hepatic impairment
Bilirubin 1.5~3 mg/dL or AST > 3x ULN : 50%



Ribonucleoside
Ribonucleoside
5’-diphosphate RNA

Gemcitabine and DNA damage

Rosell R, Bepler G et al. Clinical Cancer Research. 2004 10:1318

DNA
Deoxyribonucleotide 
5’-diphosphate

Difluorodeoxycytidine
5’-diphosphate

Gemcitabine

Ribonucleotide
Reductase



Food Folate

METHYLTHF

DIHYDROFOLATE

DIHYDROFOLATE REDUCTASE

TETRAHYDROFOLATE (THF)METHYLENE THF

THYMIDYLATE SYNTHASE

dUMP

dTMP

DNA

B12

HOMOCYSTEINE

METHIONINE

METHENYL THF 10-FORMYL THF

GAR Formyltransferase

GAR ↑

Purine

Glu
Pemetrexed

5-FU, Tomudex®

Methotrexate

Pemetrexed

Key Intracellular Folate Enzyme Targets Kindler HL Cancer 95(4):929-932, 2002



Taxane
• Inhibit degradation of tubulin 

• Stabilize microtubule → effect on M phase

http://www.taxotere.com/professional/home.do
http://www.taxol.com/index.html




Vinorelbine

Interaction with tubulin
Inhibition of Mitosis 

Vesicants
Vinorelbine, Taxanes

Irritants
Etoposide, Platinums



Renal and Hepatic Dosage Adjustment Scheme

Renal / Hemodialysis Hepatic

Vinorelbine None / 80% after
Bilirubin < 2 : 100%
Bilirubin 2.1~3 : 50%
Bilirubin > 3 : 25%

Paclitaxel None / before or after
LFT < 2x ULN 100%
LFT 2~10x ULN 75%

Docetaxel None / before or after
LFT 2.5~5x ULN 80%
LFT > 5x ULN Discontinue

Gemcitabine None / Gem → 6~12 hr → HD
LFT : None
Bilirubin > 1.6 : 800 mg/m2

Pemetrexed
CrCl > 45 mL/min : None
CrCl < 45 mL/min : Not rec

None
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5 Cases

• 1/5. Small Cell Ca. Limited Stage

– Neutropenia, Anemia, PCI

• 2/5. Small Cell Ca. Extensive Stage

– Safety guideline, Antiemetics

• 3/5. Squamous Cell Ca. IV

– Extravasation

• 4/5. Adenocarcinoma. IV

– Response evaluation

• 5/5. Adenocarcinoma. IV

– Adding Local Treatment



53/F, SCLC 
Limited Ds
2016 Mar 10

ൗ𝟏 𝟓





Lobectomy MLND

Chemo + RT

→ ED : Chemo





선호하는 처방은 ?

1. Etoposide + Cisplatin
2. Etoposide + Carboplatin
3. Irinotecan + Cisplatin
4. Irinotecan + Carboplatin
5. Cyclophosphamide + Adriamycin + Vincristine 

ൗ𝟏 𝟓
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While EP chemo and Chest Radiation, 
WBC 900 /uL, ANC 200/uL

1. Filgrastim
2. Pegfilgrastim
3. Dose reduction or delay of chemo
4. All of above

ൗ𝟏 𝟓



G-CSF

Filgrastim (half-life 3~4 hrs)

• Neutropenia
• Start < 500 /uL, continue while < 1,000 /uL

• Febrile Neutropenia 
• Start < 1,000 /uL continue while < 3,000 /uL

Pegfilgrastim (half-life : 15~80 hrs)

• For Prophylaxis of High risk of FN (>20%) 



Primary prophylaxis of Febrile Neutropenia (FN)
• 20% or higher risk for FN on the basis of patient, disease and 

treatment related factors

Secondary prophylaxis of FN
• G-CSF for Pts with FN from previous cycle of Chemo
• Alternative choice : Dose reduction or Delay 

Neutropenia
• G-CSF should NOT be routinely used in afebrile and in FN. 
• FN : G-CSF should be considered for high risk for infection 

associated complications or poor prognostic factors





While EP chemo and Chest Radiation, 
WBC 900 /uL, ANC 200/uL

1. Filgrastim
2. Pegfilgrastim
3. Dose reduction or delay of chemo
4. All of above
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Iron : 100 (60~160 ug/dL) TIBC : 300 (250~430 ug/dL) 
TSAT (% Transferrin Saturation) : 30 %
Ferritin : 600 ng/mL (5~270 ng/mL)

Dizziness, Hb 8.5g/dL
While EP chemo and Chest RT 

1. Epoetin or Darbepoetin
2. Blood transfusion
3. Iron supplementation
4. All of above

ൗ𝟏 𝟓







Iron : 100 (60~160 ug/dL) TIBC : 300 (250~430 ug/dL) 
TSAT (% Transferrin Saturation) : 30 %
Ferritin : 600 ng/mL (5~270 ng/mL)

Dizziness, Hb 8.5g/dL
While EP chemo and Chest RT 

1. Epoetin or Darbepoetin
2. Blood transfusion
3. Iron supplementation
4. All of above
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Case SCLC, LD, 53/F
after EP6 & chest Radiation
Now what would you do?
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Prophylactic Cranial Irradiation (PCI): 

25 Gy, 10 fx. 

LD : PCI decreases BM and increases OS

ED : PCI decreases BM

Neurocognitive Toxicity : 

Old age and High dose are Predictive factors

Concurrent Chemo and high dose RT should be avoided.

Consider adding memantine during and after RT



5 Cases

• 1/5. Small Cell Ca. Limited Stage

– Neutropenia, Anemia, PCI

• 2/5. Small Cell Ca. Extensive Stage

– Safety guideline, Antiemetics

• 3/5. Squamous Cell Ca. IV

– Extravasation

• 4/5. Adenocarcinoma. IV

– Response evaluation

• 5/5. Adenocarcinoma. IV

– Adding Local Treatment



56/F, SCLC, ED

ൗ𝟐 𝟓





항암치료 개시 전에 필요한 사항은 ?

1. Explain the Patients Illness
2. Explain the Natural Course, Prognosis
3. Explain the Purpose of Treatment
4. Get the Informed Consent
5. All of above

ൗ𝟐 𝟓



Checklist before Chemotherapy

• Patient’s Illness & Burden 
– Histology, Stage, Molecular profile, Performance status

– Natural course : Expected Symptoms & Survival

– Comorbidities : 
COPD, HTN, IHD, DM, Neurologic ds,
Liver, Kidney, Depression and Dental problem

– Economic status, Private insurance

– Attitude and Expectations of Patients and Family

6m            12m            18m            24m    



Checklist before Chemotherapy

• Patient’s Illness & Burden 
– Histology, Stage, Molecular profile, Performance status

– Natural course : Expected Symptoms & Survival

– Comorbidities : 
COPD, HTN, IHD, DM, Neurologic ds,
Liver, Kidney, Depression and Dental problem

– Economic status, Private insurance

– Attitude and Expectations of Patients and Family

• Preparation and Consultation
– Consider Chemo-port insertion 

– Consult to Specialties, + Psychiatry, Dent, Social workers. 



J Oncol Practice 12(12), 2016

1. Creating Safe Environment

• Qualifications of clinical staff, Education programs

2. Treatment Planning, Consent, Education

• Information to Patients (Informed consent)

3. Ordering, Preparing, Dispensing and Administration

• Approval by Independent practitioners

• Essential Elements of Orders, Drug Labels

4. Monitoring after chemo, Toxicity, Complications



Information for Patients

• Diagnosis – Cancer type, Stage, Natural course

• Cure or Palliation (Prolong Life & Reduce Symptoms)

• Drug Name, Schedule, Duration, Drugs or Food interactions

• Potential AEs, short-term or long-term AEs

• Sx or AEs requiring report or seek immediate attention

• Sx or AEs requiring immediate discontinuation

• Storage, Handling medications in the Home

• Follow-up plans including laboratory, imaging studies

• Contact information of health care settings 
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Emetogenic Potential of IV and Oral agents

Intravenous infusion Oral medication

High 
(>90%)

Cisplatin
Carboplatin (AUC ≥4) Ceritinib

Crizotinib
Etoposide

TemozolomideModerate
(30-90%)

Carboplatin (AUC <4)
Irinotecan

Low
(10-30%)

Taxanes, 
Pemetrexed
Gemcitabine, 
Etoposide, Topotecan

Afatinib
Alectinib
Elotinib
Gefitinib

OsimertinibMinimal
(<10%)

Immune Checkpoint Inhibitors
Vinorelbine
Ramucirumab



Hesketh PJ, et al. 
Eur J Cancer. 
2003;39:1074-80

NK1 RA5-HT3 RA 



Prophylaxis of CINV

Intravenous infusion Oral medication

High 
(>90%)

NK1 RA + 5-HT3 RA + Steroid

5-HT3 RA

Moderate
(30-90%)

5-HT3 RA + Steroid

Low
(10-30%)

Steroid

Minimal
(<10%)

No Routine Prophylaxis



Case SCLC, ED
ൗ𝟐 𝟓



1-EP-6 : February ~ June, 2018
@ PD in September, 2018

ൗ𝟐 𝟓



어떠한 항암 처방이 좋을까요 ?

1. EP or ECb
2. Irinotecan, Topotecan, Belotecan
3. Paclitaxel
4. CAV
5. Nivolumab, Pembrolizumab

ൗ𝟐 𝟓
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5 Cases

• 1/5. Small Cell Ca. Limited Stage

– Neutropenia, Anemia, PCI

• 2/5. Small Cell Ca. Extensive Stage

– Safety guideline, Antiemetics

• 3/5. Squamous Cell Ca. IV

– Extravasation

• 4/5. Adenocarcinoma. IV

– Response evaluation

• 5/5. Adenocarcinoma. IV

– Adding Local Treatment



63/M, SQC
T4, N2, M1c
EGFR wild, ALK FISH negative
SP263 5%, SP142 (-), 22C3 1%
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63/M, SQC
T4, N2, M1c
EGFR wild, ALK FISH negative
SP263 5%, SP142 (-), 22C3 1% → 1-GP-2
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63/M, SQC
T4, N2, M1c
EGFR wild, ALK FISH negative
SP263 5%, SP142 (-), 22C3 1% → 1-GP-8
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63/M, SQC
T4, N2, M1c
EGFR wild, ALK FISH negative
SP263 5%, SP142 (-), 22C3 1%  → 1-GP-8, 2-D-2

ൗ𝟑 𝟓
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Initial management of Extravasation

• Stop the infusion, Do Not Flush the Line. 
• Elevate the affected Extremity. 
• Needle should be Left in Place to attempt to aspirate 

fluid from the extravasated area and to facilitate the 
administration of an antidote to the local area
• Hyaluronidase : Vinorelbine, Etoposide, Taxanes
• Sodium Thiosulfate : Cisplatin

• If an antidote will not be injected into the 
extravasation site, the catheter/needle can be removed 
after attempted aspiration of the subcutaneous tissues.

• Topical Cold packs is recommended for extravasation 
of all vesicant or irritant drugs except the  vinorelbine
and etoposide (Hot pack).
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5 Cases

• 1/5. Small Cell Ca. Limited Stage

– Neutropenia, Anemia, PCI

• 2/5. Small Cell Ca. Extensive Stage

– Safety guideline, Antiemetics

• 3/5. Squamous Cell Ca. IV

– Extravasation

• 4/5. Adenocarcinoma. IV

– Response evaluation

• 5/5. Adenocarcinoma. IV

– Adding Local Treatment



66, F, ADC, T4, N2, M1a
EGFR (w), ALK FISH (-), 
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66, F, ADC, T4, N2, M1a
EGFR (w), ALK FISH (-), 
→ Pem-Cis 2x from 2014 Aug  

ൗ𝟒 𝟓



66, F, ADC, T4, N2, M1a
EGFR (w), ALK FISH (-), 
→ 1-AP 28x : 2014 Aug ~ 2016 Sep

ൗ𝟒 𝟓





1-AP 28x, 2014~2016
2-G 14x, 2016~2018
3-Vin 15x ongoing
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Progression by RECIST

5

6

7

8

9

10

11

12

13

Baseline After 2 After 4 F/U

12 → 8

- 400/12

- 33.3%
PR

8 → 9

100/8

+ 12.5%
SD

8 → 9.6

160/8

+ 20.0%
PD

기준 시점

Response : 
Baseline

Progression : 
Nadir diameter

Sum of 
Longest Diameter



5 Cases

• 1/5. Small Cell Ca. Limited Stage

– Neutropenia, Anemia, PCI

• 2/5. Small Cell Ca. Extensive Stage

– Safety guideline, Antiemetics

• 3/5. Squamous Cell Ca. IV

– Extravasation

• 4/5. Adenocarcinoma. IV

– Response evaluation

• 5/5. Adenocarcinoma. IV

– Adding Local Treatment



68/M Adenocarcinoma 2018 Apr
EGFR/ALK : -/-
# Craniotomy TR 2018 Apr 
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68/M Adenocarcinoma 2018 Apr
EGFR/ALK : -/-
# Craniotomy TR 2018 Apr 
1- Pem-Cis 4x
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68/M Adenocarcinoma 2018 Apr
EGFR/ALK : -/-
# Craniotomy TR 2018 Apr 
1- Pem-Cis 4x, Pememetrexed maintenance till now. 

ൗ𝟓 𝟓
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Quality practice benchmarks established in 2012 by 
National Quality Forum and ASCO Quality Onology Practice Initiative

Focus on  minimizing chemotherapy in the last 14 days of life.

Final Rule of Centers for Medicare & Medicaid Services (CMS) 2018
Chemo use in Last 14 days - Key Clinical Process Quality measure



정부 지원
암사망자 호스피스 이용율 :  2016 (17.5%), 2017 (22%)
입원, 가정, 자문, 요양병원 : ? 콜센터 운영

환자와 가족
부정적 인식 → 홍보, 교육

의료인들의 태도
Hospice 평균 생존 < 1   → Early Intervention



Canadian Hospice Palliative Care Nursing Standards Committee. 
(2014). Canadian hospice palliative care nursing standards of practice. 
Retrieved from http://www.chpca.net/interest_groups/nurses_ig.html 



Role of Lung Physician

Diagnosis
MDT
decision

Surgery
Radiation
Medicine

End of Life
Care

Screen



Safety Standard
Qualification & Education
Informed Consent
Double Check Routine

AE management 
Extravasation, CINV   
Prevention & Prompt Care

Anemia, Neutropenia
Proper use of stimulants

Prepare End of Life Care
From Diagnosis to Bereavement

Team Approach


