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Quality of Life in patient’s perspectives: 
5 items

• Adequate pain and symptom management
• Avoid inappropriate prolongation of dying
• Achieving a sense of control
• Relieving burden
• Strengthening relationships with loved ones

• Quality End-of-Life Care: Patient’s Perspectives, JAMA 
1999 281(2) 163-168



The Missing Voice of Patients

Cumulative Incidence of Adverse Symptom Events over Time as Reported by Patients versus 
Clinicians at Successive Office Visits.

n engl j med 362;10 march 11, 2010

Assessment and Recognition is the heart of nursing care





Benefit vs Risk Ratio of
Adjuvant Chemotherapy



Side effects of chemotherapy

• 1. Immediate

- Anaphylactic shock

- Cardiac arrhythmia

- Pain at the site of injection



Side effects of chemotherapy

2. Early

- Nausea, vomiting

- Fever

- Hypersensitivity reactions

- Flu-like syndrome

- Cystitis



Side effects of chemotherapy

3. Intermediate (within days)
a) Bone-marrow depression

- after 1-3 weeks (majority of drugs)
- after 4-6 weeks (nitrosoureas)

b) Stomatitis
c) Diarrhea
d) Alopecia
e) Peripheral neuropathy, loss of reflexes
f) Paralytic ileus
g) Renal toxicity
h) Immunosuppression



Side effects of chemotherapy

4. Late (within months)

 - Injury to vital organs or system 

 heart adriamycin;

 Lung bleomycin and busulfan

 Liver methotrexate

• Effects on reproductive capacity

(amenorrhea, decreased sperm Conc.)

• Carcinogenic effects



Alkylating agent
Cyclophosphamide: Hemorrhagic cystitis

• A unique toxicity of cyclophosphamide and other 
oxazaphosphorines

• Due to irritation of the bladder mucosa by urinary 
metabolites (esp. acrolein, but phosphoramide
mustard and chloroacetaldehyde may contribute to 
this toxicity). 

• Mesna and careful attention to hydration of 
patients and emptying of the bladder are crucial for 
high-dose administration. 



Alkylating agent–associated secondary leukemia

• More than ten years of onset.

• Frequently preceded by a preliminary 
myelodysplastic syndrome.

• Commonly have deletions of chromosome 5 
or 7. 



Cisplatin: Toxicities 

• Nephrotoxicity:

• Dose related and cumulative 

• Manifested primarily by decrease in CCr.

• Defects in tubular (especially proximal) 
resorption. 

• Hyponatremia, hypokalemia, hypomagnesemia, 
hypocalcemia

• Higher doses require aggressive hydration. 



Cisplatin: Toxicities 

Prevention for nephrotoxicity, 

• Prehydrate with at least 500 mL of NSS

• Diuresis: before administration, mannitol (12.5-25.0 
g) IV , even though there is no evidence of 
renoprotection. ?

• Magnesium supplementation

• Amifostine - demonstrated statistically significant 
protection, while preserving the antitumor efficacy of 
cisplatin. 

• Not combined with renal tubular toxins



Cisplatin: Toxicities 

• Ototoxicity:

• Recognition

• cumulative and irreversible side effect 

• results from damage to the inner ear. 

• Audiograms are recommended every two to 
three cycles.

• The initial audiographic manifestation is loss 
of high-frequency acuity (4000 to 8000 Hz). 



Vincristine: Toxicities

• Neurotoxicity:
• peripheral, symmetric mixed sensory-motor, 

and autonomic polyneuropathy.
• Severe neurotoxicity is observed infrequently 

with VBL and VDS. 

• Initial manifestations of neurotoxicity are 
depression of the DTRs and paresthesias of 
the distal extremities. 

• Vibration sense, position sense, pinprick 
sensation, and two-point discrimination are 
generally unaffected. 



Vinca Alkaloids :Vesicant

• Vesicants: Vinca alkaloids may cause tissue 
damage if extravasation occurs and should not be 
administered IM, SQ, intravesically, or 
intraperitoneally. 

Treatment 

• Discontinued, and 

• Aspiration of any residual drug remaining in the 
tissues should be attempted. 



Vinca Alkaloids :Vesicant

• The immediate application of heat for 1 hour four 
times daily for 3 to 5 days. 

• The injection of hyaluronidase, 150 to 1500 U (15 
U/mL in 6 mL 0.9% sodium chloride solution) SQ, 
q 6hr in a circumferential tissue

• A surgical consultation to consider early 
débridement is also recommended. 



TAXANES : Side effect

• Major hypersensitivity reactions:
• 1% to 3% after development of effective prophylaxis.
• Characterized by dyspnea, bronchospasm, urticaria, 

hypotension, chest, and abdominal and back pain
• Usually occur within the first 10 minutes after the 

first (and less frequently after the second) treatment 
and resolve completely after stopping treatment. 

• Recommended premedication: 
• dexamethasone, 20 mg po or IV, 12 and 6 hr before 

treatment; 
• an H1-receptor antagonist (e.g., diphenhydramine, 50 mg 

intravenously) 30 min before treatment; 
• an H2-receptor antagonist (e.g., cimetidine, 300 mg; or 

ranitidine, 150 mg intravenously) 30 min before treatment



Docetaxel: side effect

• Fluid retention syndrome

• Premed: steroids

• Characterized by edema, weight gain, and 
third-space fluid collection.

• Cumulative and not appear to be due to 
hypoalbuminemia or cardiac, renal, or 
hepatic dysfunction. 



5-Fluoropyrimidines: Toxicities

• Gastrointestinal toxicity:

– Mucositis. 

• Diarrhea 

-watery or bloody, and the combination of 
nausea, vomiting, and profuse diarrhea can lead, 
in some cases, to profound dehydration. 

- Antidiarrheal agents such as diphenoxylate and 
loperamide :mild to moderate diarrhea.

- Not response to medications, the somatostatin
analogue octreotide has been effective. 



Dermatologic toxicities
5-Fluoropyrimidines

• Photosensitivity reactions:

- increased pigmentation over the veins into 
which 5-FU administered. 

- more generalized hyperpigmentation, and 
atrophy also occur.

• Hand-foot syndrome, Palmar-Plantar 
Erythrodysesthesia



5-Fluoropyrimidines: side effect

• Cardiotoxicity:

• chest pain, cardiac enzyme elevations, and 
ECG changes consistent with myocardial 
ischemia. 

• vasospasm as a possible mechanism.



Irinotecan: Toxicities

• Cholinergic syndrome

• Irinotecan is a weak inhibitor of 
acetylcholinesterases
• Early-onset diarrhea, flushing, bradycardia, 

tearing, diaphoresis, and visual 
accommodation symptoms, abdominal 
cramping, fatigue, alopecia, nausea, and 
vomiting. 

• Treated : atropine premedication to those patients 
who experience this adverse reaction



Irinotecan: Toxicities

Diarrhea: Dose limiting toxicity
1. Acute diarrhea: seen immediately after drug 
administration 

2. Delayed-onset diarrhea: occurring at least 24 
hours after drug administration 

- potentially life threatening
 Patients should be instructed to take high-dose 

loperamide at the first onset of diarrhea, and 
administered continuously until all diarrhea has 
stopped for at least 12 hours. 



Anthracyclines : side effect

• Cardiac toxicity:
• characterized by acute and chronic effects. 

• Cumulative exposures 

• Total doses of bolus doxorubicin greater than 
400 to 550 mg/m² should not be exceeded 
during a patient's lifetime, 

• Serious cardiac dysfunction can occur with 
any anthracycline. 

• Chronic effects: Most often starting after 1 
year of treatment. 

• Typically irreversible 



Anthracycline cardiotoxicity

Doxorubicin-induced cardiotoxicity is related with 
cumulative dose
Conventional doxorubicin-related CHF was
• 5% at a cumulative dose of 400 mg/m2,
• 16% at a dose of 500 mg/m2
• 26% at a dose of 550 mg/m2
Age was risk factor,
• hazard ratio (HR) of 2.25 in patients older than 65 

years compared with those aged 65 years or 
younger.



Anthracyclines : side effect

• Potent vesicant

• Severe tissue necrosis requiring surgical 
débridement and skin grafts can ensue after 
drug extravasation. 

• Acute treatment with ice and dimethyl 
sulfoxide (DMSO) may minimize 
extravasation-induced tissue damage.



Bleomycin: Toxicities

• Pulmonary toxicity:

• Dose-limiting toxicity 

• ~ 10% of patients

• The risk is increased in 

• patients older than 70 years of age

• total cumulative dose > 400 units.

• underlying lung disease; 

• prior irradiation to the chest or mediastinum

• exposure to high concentrations of FIO2. 



Requirement before starting 
chemotherapy administration

Review history of previous treatment
• Monitoring of tumor response
• Management of chemotherapy induced 

toxicities

Disease factors

Pathological report of malignancy
Evidence of chemotherapy regimen efficacy
Goal of treatment



Chemotherapy with limited 
cumulative toxicity



Management of chemotherapy induced toxicities

http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf



Management of chemotherapy induced toxicities



Requirement before starting 
chemotherapy administration

Review history of previous treatment

Disease factors

- - Team

--Host factors 
AGE?

Performance status
Underlying disease
Safety factors



Cancer chemotherapy administration: 
Team

1. Specific knowledge and experience of the side 
effects and toxicities of the various cytostatic 
drugs

2. Broad medical knowledge

3. Knowledge of the natural course of all 
neoplastic diseases

4. Staging and therapeutic strategy







Chemobrain: elderly

• CNS (encephalopathy of various severities):

– methotrexate, vincristine, ifosfamide, fludarabine, 
cytarabine, 5-fluorouracil, cisplatin ,cyclosporine 
and the interferon

– PNS: Falling risk



Bone marrow Tolerance to
Chemotherapy Lessens With Age



Comorbidity

• The impact of comorbidity on overall survival 

• three or more comorbid conditions: frail 
patient

• breast cancer who had 3 or more of seven 
selected comorbid conditions had a 20-fold 
higher rate of mortality

William A et al. annual internal med.

15 jan 1994, Vol 12 issue 12



Performance status



Basic chemotherapeutic 
agent calculation

• BSA (body surface area)

• morbid obesity : BSA > 2.0 m2 

– 1. Ideal body weight for male

• = 51.65 + (1.85 x (height – 60))

– Ideal body weight for female 

• = 48.67 + (1.65 x (height – 60))

• 2. BSA limit at 2.2



DRUGS AFFECTED BY CHANGES IN 
HEPATIC METABOLISM



Drugs requiring dose modification in 
renal dysfunction



Palliative chemotherapy VS Futility

• Is it therapeutic futility at the end of life?

• “Life is short, the art long”--Medical decision:   
Hippocrates 

• ถามตนเองก่อนเสมอ วา่เราให ้benefit  or risk ใหผู้ป่้วย



Complication of radiation:

• two types of toxicity ,acute and long term toxicity.

• Systemic symptoms such as Fatigue, local skin 
reaction, GI toxicity, oropharyngeal
mucositis&xerostomia. myelosuppression.

• Long-term squeale : may occur many months or 
years after radiation therapy.

• Radiation therapy is known to be mutagenic, 
carcinogenic, and teratogen, and having increased 
risk of developing both secondary leukemia and solid 
tumor.



Hormone: Tamoxifen Toxicity





AI: Bone health

• Adjuvant AI vs TAM: statistically significant increase in 
bone loss and fractures with AI, regardless of which AI or 
strategy (upfront or sequential) was used



AI and Tamoxifen VS Cognition

• After 1 year of adjuvant therapy, tamoxifen
use is associated with statistically significant 
lower functioning in verbal memory and 
executive functioning (vs healthy controls ), 

• whereas exemestane use is not associated 
with statistically significant lower cognitive 
functioning in postmenopausal patients with 
BC.

Schilder CM et al J Clin Oncol 2011



Targeted therapy

• http://www.capho.org
/sites/default/files/pa
ge-
files/2015%20OnTarge
t.pdf

http://www.capho.org/sites/default/files/page-files/2015 OnTarget.pdf










http://www.mascc.org/assets/documents/skin_toxicity_egfri_patientbrochure.pdf



The Oncologist December 2007 vol. 12 no. 12 1443-1455



Targeted therapy: Cardiac side effects

Crit Rev Oncol Hematol. 2011 Dec;80(3):369-79



Eur J Endocrinol. 2014 Feb 
1;170(2):R43-55



bevacizumab



WHICH SIDE EFFECTS OF PD1 ANTIBODIES?

• Increased activity of the Immune System may elicit 
auto-immune events

-Inflammations of the Colon with severe Diarrhea

-Pneumonitis with interstitial inflammatory infiltration

-Autoimmune inflammation of Thyroid or Pituitary or 
Adrenal Gland with hormonal deficiency

-neutropenia, thrombocytopenia or pancitopenia

-etc..

- Low incidence but potentially fatal: aggressive 
treatment with steroids or immunosuppressive drugs



Adverse Events Associated With Checkpoint Inhibitors 
Are Immune Related

irAE (All Grades), %
Ipilimumab + Dacarbazine[1]

(n = 247)
Ipilimumab + Placebo[2]

(n = 251)

Total 77.7 61.1

 Grade 3/4 41.7 14.5

Dermatologic

 Pruritus 26.7 24.4

 Rash 22.3 19.1

Gastrointestinal

 Diarrhea 32.8 27.5

 Colitis 4.5 7.6

Hepatic

 Increase in ALT 29.1 1.5

 Increase in AST 26.7 0.8

 Hepatitis 1.6 0.8

1. Robert C, et al. N Engl J Med. 2011;362:2517-2526. 2. Hodi FS, et al. N Engl J Med. 2010;363:711-723.



Summary of CTLA-4 Blockade Immune-
Mediated Toxicities

• Toxicity related to ipilimumab appears to be dose related

• Toxicity-related death occurred in < 1% of cases

Common (> 20%)

• Rash, pruritus 

• Fevers, chills, lethargy

• Diarrhea/colitis

Occasional (3% to 20%)

• Hepatitis/liver enzyme abnormalities

• Endocrinopathies: hypophysitis, 
thyroiditis, adrenal insufficiency

Rare (< 2%)

• Episcleritis/uveitis

• Pancreatitis

• Nephritis

• Neuropathies, Guillain-Barré, myasthenia 
gravis

• Lymphadenopathy (sarcoid)

• Thrombocytopenia

• Toxic epidermal necrolysis, Stevens-Johnson 
syndrome

Weber JS, et al. J Clin Oncol. 2012;30:2691-2697. 

Weber JS, et al. J Clin Oncol. 2015;[Epub ahead of print].



Alberto Fusi



Summary of PD-1/PD-L1 Blockade 
Immune-Mediated Toxicities

• Toxicity less common than with anti–CTLA-4 but can be fatal

Occasional (5% to 20%)

• Fatigue, headache, arthralgia, 
fevers, chills, lethargy

• Rash: maculopapular, pruritus,
vitiligo 

– Topical treatments

• Diarrhea/colitis

– Initiate steroids early, taper slowly

• Hepatitis, liver/pancreatic enzyme 
abnormalities

• Infusion reactions

• Endocrinopathies: thyroid, adrenal, 
hypophysitis

Rare (< 5%)

• Pneumonitis

– Grade 3/4 toxicities uncommon

– Low grade reversible with steroids and 
discontinuation

• Anemia

Weber JS, et al. J Clin Oncol. 2012;30:2691-2697. Weber JS, et al. J Clin Oncol. 2015;[Epub ahead of print].





Combination Therapy With Ipilimumab
and Nivolumab: Toxicity Summary

 The safety profile of ipilimumab and nivolumab is characterized by 
immune related adverse events

 There is the potential for increased frequency of drug related adverse 
events with nivolumab combined with ipilimumab over either agent as 
monotherapy, in particular for lipase / amylase, AST / ALT

 Skin toxicity, uveitis, neurological, renal

 No new toxicities have been identified with the combination treatment

 Toxicities with the combination have been manageable and reversible 
following intervention with systemic steroids in alignment with established 
AE management algorithms









General Management Algorithm



Diarrhea

• G3-4 Diarrhea occurs in 7% of pts on ipilimumab and around 2% of pts on 
anti-PD-1 antibodies

• Colitis was observed in 5% of pts on ipilimumab (dose-dependent) and 
around 1.5% of patients on anti-PD-1 antibodies

• Grade 1 and 2 diarrhea should be managed with antidiarrheal 
medications, oral hydration and electrolyte supplements

• Persistent (>5 days) grade 2 diarrhea should be treated with oral steroids 
(0.5 mg/kg of prednisolone or equivalent)

• Grade 3-4 diarrhea should be treated with high dose intravenous steroids 
(methylprednisolone 1–2 mg/kg/day or equivalent) and consider further 
immunosuppresion (e.g infliximab, etc) if symptoms not improve within 2-
3 days.

• Colonoscopy should be considered to assess ulceration and need for more 
aggressive immunosuppression (! risk of perforation)

• Steroids and infliximab are contraindicated if perforation is suspected



Skin Toxicity

• Rash (maculopapular), pruritus and occasionaly vitiligo and 
depigmentation

• Most common irAE with ipilimumab (40% any grade; 2% 
G3-4)

• Rash common with anti-PD-1 inhibitors (nivolumab > 
pembrolizumab)

• Grade 1 and 2 skin toxicity should be managed supportively 
with emollients, steroid creams (1% hydrocortisone) and 
topic or oral antihistamines.

• Grade 3 or 4 toxicity may manifest as Stevens-Johnson 
syndrome or toxic epidermal necrosis and requires 
evaluation by a dermatologist and treatment with iv high 
dose steroids





Hepatic Toxicity

• Hepatotoxicity is reported in 3–9% of patients receiving ipilimumab and in 
4– 10% of patients receiving anti-PD-1 antibodies, with grade 3 or 4 
toxicity in 1%

• On biopsy hepatic inflammation with ballooning degeneration with diffuse 
lymphocytic infiltrates. Immunohistochemistrydemonstrated
predominantly CD4+ cells in the periportal regions and CD8+ cells in 
hepatic lobules

• Exclude other causes (viral, disease, etc)
• Grade 1 and 2 hepatic toxicity requires close monitoring of the LFTs and in 

case of grade 2 hepatic toxicity persisting for more than 5-7 days 
intermediate dose steroids and liver biopsy should be considered

• Grade 3 or 4 should be treated with iv high dose steroids. If no improve 
within 48 h immunosuppression with mycofenolate mofitel should be 
considered.

• case report describes successful use of anti-thymocyte globulin in a 
patient with severe ipilimumab related hepatic failure



Endocrine Toxicity

• Endocrine toxicity can easily be overlooked, grade 1 endocrine irAE are 
asymptomatic and identified by routine testing

• Monitor of thyroid function tests recommended
• For ipilimumab, the most commonly reported endocrine toxicities are 

hypopituitarism, hypothyroidism and adrenal insufficiency; grade 3 or 4 toxicity 
occurred in <2%

• For anti-PD-1 antibodies the most commonly reported endocrine toxicity is thyroid 
dysfunction. Grade 3 or 4 toxicities in <1%

• Grade 1 or 2 endocrine toxicity may be monitored and hormone replacement 
therapy instituted where appropriate.

• Grade 3 or 4 toxicities requires hospitalization, institution of high dose iv steriods
and review by an endocrinologist to direct hormone replacement.

• Patients with hypopituitarism may present with headache, fatigue and visual 
disturbance. Diagnosis is confirmed with pituitary dedicated MR imaging and 
assessment of pituitary hormones

• Endocrine damage is usually irreversible 
• Once a patient’s hormone replacement needs are addressed, immunotherapy can 

be resumed



Pneumonitis

• Rare with ipilimumab; it occurs in 9% of the patients on anti-PD-1 
antibodies (3% grade 3 or 4)

• Grade 3-4 toxicities more common for pts who received thoracic 
radiotherapy or concurrent chemotherapy (up to 7%)

• Can present with dyspnea, cough, fatigue or respiratory failure 
• Exclude other causes (! pts with lung cancer or pulmonary 

metastases)
• Grade 1 pneumonitis (asymptomatic radiological changes) may 

be monitored with no change in immunotherapy treatment. For 
grade 2 toxicity, immunotherapy therapy should be withheld and 
oral steroids commenced

• 17% of grade 2 pneumonitis can re-occur
• Grade 3 or 4 pneumonitis requires hospitalization, review by a 

respiratory physician, together with high dose intravenous 
steroids. If no benefit from steroids consider bronchoscopy to 
refine diagnosis and additional immunosuppression

• For grade 3 or 4 pneumonitis treatment should be permanently 
discontinued



What might impact the occurrence of AEs with
immune checkpoint inhibitors?





Less Common Immune-Related 
Adverse Events

• Hematologic (hemolytic anemia, thrombocytopenia)

• Cardiovascular (myocarditis, pericarditis, vasculitis)

• Ocular (blepharitis, conjunctivitis, iritis, scleritis, uveitis)

• Renal (nephritis)

• Several case reports of rare autoimmune-based toxicities in pts 
treated with ipilimumab

– Lupus nephritis

– Inflammatory enteric neuropathy

– Tolsosa-Hunt syndrome

Ipilimumab adverse reaction management guide. 

– Myocardial fibrosis

– Acquired hemophilia A

– Autoimmune polymyositis



Toxicity Guidelines 

• TFTs, CBCs, LFTs and metabolic panels should be 
obtained at each treatment and q6-12 wks for 6 mos 
posttreatment in all pts receiving checkpoint protein 
antibodies 

• ACTH, cortisol should also be checked in pts with 
fatigue and nonspecific symptoms, plus testosterone in 
men

• Frequency of follow-up testing should be adjusted to 
individual response and AEs that occur

• Corticosteroids can reverse nearly all toxicities 
associated with these agents, but should be reserved 
for grade 3/4, or prolonged grade 2, irAEs

Weber JS, et al. J Clin Oncol. 2015;[Epub ahead of print].



Take home points

 educate pts

 exclude other causes: Infection

 Toxicity is mostly low grade 

 start promptly i.v. steroids if G3-G4 toxicity

 The majority of both nivolumab and ipilimumab related AEs to date have 
been reversible and manageable by delaying study drug ± administration of 
corticosteroids; other immunosuppressants may also be needed

 Consider adding further immune-suppresant if symptoms do not resolve 
within 2-3 days from iv steroids or as steroid spare agents if pts on long term 
steroidal treatment or severe steroid-related AE

 Add immune-prophylaxis for opportunistic infections

 Taper down steroids slowly (risk of rebound)

 Monitor pts closely

 Seek expert advice




