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Equity Commitment

• In preparing for this presentation, we have considered the 
Health Equity Resource for Presenters provided by the 
conference planning committee.

• This was provided to help presenters reflect on how these 
topics and content can have good effects or bad effects on 
people or populations that are underserved.
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Learning Objectives 

• List common immunotherapy agents

• List new immune checkpoint inhibitor treatment 
regimens and dosing schedules based on recent 
Health Canada approvals

• List the common side-effects associated with 
immunotherapy and their typical presentation

• Describe the treatment of the adverse events 
associated with immunotherapy 
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Health Canada approved immune 
checkpoint inhibitors

PD-1 inhibitors

• nivolumab -
2015

• pembrolizumab -
2017

• cemiplimab -
2019

• dostarlimab -
2022

PD-L1 inhibitors

• atezolizumab -
2017

• durvalumab -
2017

• avelumab -
2017

CTLA-4 inhibitors

• ipilimumab -
2012

• tremelimumab* 
(not approved 
In Canada; FDA 
approval 
October 2022)
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Neoadjuvant Treatment

use of systemic 
therapy (such as 
chemotherapy, 

radiation therapy, 
hormonal therapy 
or a combination) 
prior to definitive 
curative surgery

Goal: Improve the rate of cure, improve patient survival
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Neoadjuvant immune checkpoint 
inhibitor treatment
• The use of immune checkpoint inhibitors in the 

neoadjuvant setting is rapidly expanding

• currently being explored in over 100 clinical trials

Regimens include:

• monotherapy (PD-(L)1 inhibitor) 

• combination immune checkpoint inhibitors (PD-(L)1 inhibitor + CTLA-4 inhibitor) 

• immune checkpoint inhibitor in combination with chemotherapy
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Proposed Mechanisms for ICI in the 
neoadjuvant setting

Enhance immune system against 
tumor antigens

Increase T cell priming by using high 
levels of tumor antigen found in the 
primary tumor before resection

T cells are primed within the primary 
tumor via dendritic cells, as well as 
within tumor-draining lymph nodes

Activated T cells can reach 
micrometastases outside of primary 
tumor
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Balance

Benefit Risk
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Neoadjuvant Immunotherapy in 
Manitoba
• Currently no provincially funded indications in Manitoba

• Two Health Canada approved indications available through 
manufacturer access program for immune checkpoint inhibitors

Triple 
Negative 

Breast 
Cancer

pembrolizumab + 
BrighTNess, followed by 
adjuvant pembrolizumab

• KeyNote522

Resectable
Non Small 

Cell Lung 
Cancer

nivolumab + platinum 
doublet

• CheckMate 816 
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Triple Negative Breast Cancer
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Keynote 522
• Phase III, double-blind, randomized controlled trial

• 1174 adults with previously untreated Stage II or Stage III 
breast cancer

• “Triple Negative”: ER/PR receptor negative, HER2 
negative

• Randomized to receive pembrolizumab/placebo + 
neoadjuvant chemotherapy followed by definitive 
surgery
• chemotherapy consisted of PACLitaxel + CARBOplatin x 4 

cycles, followed by anthracycline + cyclophosphamide x 4 
surgery

• Following surgery, patients received adjuvant 
pembrolizumab/placebo to complete 1 year of treatment



2022 Provincial Cancer Care Conference



2022 Provincial Cancer Care Conference

Primary Endpoint: pcR

• Pathological Complete response (pcR)
• Defined as no residual invasive cancer tissue in resected 

specimen and all sampled regional lymph nodes
• Pathological stage ypT0-Tis yp N0
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Primary Endpoint: EFS
• Event-Free Survival

• disease progression 
that precluded surgery, 

• local or distant 
recurrence, 

• occurrence of a second 
primary cancer 

• Death from any cause
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Pembrolizumab + BrighTNess
• Treatment regimen adopted in Manitoba: pembrolizumab in 

combination with BrighTNess protocol chemotherapy

• BrighTNess regimen received provincial funding in March 2021

4 cycles of CARBOplatin q 3 weeks plus PACLitaxel weekly (21 day cycle)

4 cycles of dose dense AC – DOXOrubicin + cyclophosphamide (14 day cycle)
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Pembrolizumab + BrighTNess
• Challenge: scheduling pembrolizumab q 21 days with q 14 day 

chemotherapy

• Extended dosing interval for pembrolizumab: every 42 day administration 
• allows for pembrolizumab treatment to align with chemotherapy treatment days

• Schedule can be quite confusing – pembrolizumab administered only on specific cycles
• Cycles 1 and 3 during Phase 1 (CARBOplatin + PACLitaxel)
• Cycles 1 and 4 during Phase 2 (dose dense AC)
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Dosing Schema from RRO
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Toxicity
• Over 80% of patients 

experienced at least one 
grade 3 or higher adverse 
event

Overlapping toxicity profile 
can make determination of 
the causative agent quite 
challenging 

• Pembrolizumab has 
extended dosing interval 
and potential for delayed 
onset of immune related 
adverse events
• toxicity may not 

have temporal 
relationship with 
most recent cycle
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Infusion Related Reactions

PACLitaxel: 

• approximately 4-10% (1-2% severe)

CARBOplatin

• Frequency increases after repeated administration. Significant 
increase after 6 doses (from < 1% to 6.5% and higher)

Immune checkpoint inhibitors

• Highest incidence with avelumab (25%)

• Pembrolizumab – Generally considered uncommon (less than 
10%) but have been reported in clinical trials
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Dermatologic Toxicity

• Maculopapular reactions

• Pruritis

• alopecia

• Onycholysis 

• Delayed infusion 
reactions

Cutaneous 
reactions 

can be 
caused by 

both taxanes
and immune 
checkpoint 
inhibitors
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Hematologic toxicity
• Generally associated with 

cytotoxic chemotherapy

• Immune-related hematologic 
toxicity 
• Rare, but adverse events 

reported in literature include 
neutropenia, ITP, hemolytic 
anemia, Hemophagocytic 
lymphohistocytosis (HLH), 
cytopenia, thrombosis

• 2019 study examined 5923 
patients from 19 clinical trials, 
estimated the hematologic irAE
rate to be 3.6% (all grades)



2022 Provincial Cancer Care Conference

Pembro + BrighTNess takeaways

Complicated treatment schedule

Local experience has demonstrated higher than expected 
toxicity rates

Collaboration between health care teams is essential 
to optimize success of treatment

• Surgical oncology has requested morning cortisol and thyroid levels 
to be ordered prior to the end of Phase 2 to evaluate for 
preoperative endocrine abnormalities 
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Neoadjuvant treatment of NSCLC
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CheckMate 816
• Phase 3 randomized controlled trial
• Open label (no placebo)
• Stage IB to IIIA (7th edition AJCC; 

differences from current 8th edition)
• Health Canada approval: Tumor 

≥4 cm or node positive

• 358 patients were randomized to 
receive either: 
• nivolumab 360 mg every 3 

weeks in combination with a 
platinum doublet for 3 cycles

• Platinum doublet for 3 cycles,
followed by surgery
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Platinum doublet options based 
on Histology

Squamous

nivolumab + 
gemcitabine+ 

CISplatin

nivolumab + 
gemcitabine + 
CARBOplatin

Non-
Squamous

nivolumab + 
PEMEtrexed + 

CISplatin

nivolumab + 
PEMEtrexed + 
CARBOplatin

All 
Histologies

nivolumab + 
PACLitaxel + 
CARBOplatin
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Primary Endpoint: Pathological 
Complete Response (pCR)
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Primary Endpoint: Event-Free Survival
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Takeaways from CM816

Very new – access program opened in September 2022

• Only one patient enrolled as of November 2022, but expect more patients in 
the upcoming months

Only 3 cycles of immune checkpoint inhibitor therapy

• Patients can receive adjuvant chemotherapy after surgery if clinically 
appropriate, but nivolumab does not continue in the adjuvant setting

Control arm was neoadjuvant chemotherapy - not a standard of 
care in Manitoba

• More challenging to evaluate benefit of treatment 
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Adjuvant update

Esophageal cancer: Checkmate 577 

•Patients with completely resected (R0) 
esophageal or gastroesophageal cancer, 
received prior neoadjuvant chemoradiation 
and had residual disease

•1 year of adjuvant nivolumab or placebo

•Dosing schedule: 3 mg/kg (max 240 mg) q 
14 days for 8 doses (cycles 1 to 4, day 1 + 
15) followed by 6 mg/kg (max 480 mg) q 28 
days for 9 doses (cycles 5-13)

• Improved Disease-free Survival

•Provincially funded as of October 21, 2022 
(previously prescribed through access 
program)
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Adjuvant Update

Stage IIB/IIC melanoma: KeyNote 
716

• Newly diagnosed, completely 
resected, high risk Stage IIB/IIC 
melanoma

• 1 year of adjuvant pembrolizumab 
200 mg or placebo q 21 days

• Estimated recurrence free survival 
at 18 months: 86% with 
pembrolizumab, 77% with placebo

• Available through manufacturer 
access program
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Adjuvant Update

Urothelial Carcinoma: 
Checkmate 274

• Muscle invasive urothelial 
carcinoma at high risk of 
recurrence, after radical 
resection

• 1 year of nivolumab or 
placebo

• Improved Disease Free 
Survival

• Available through 
manufacturer access program
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Immune Related Adverse Events

ASCO GU 2020: Challenging Clinical Scenarios in the Management of Renal Cell Carcinoma: Rechallenge with ICI Following Immune-Related Adverse Events (urotoday.com)

https://www.urotoday.com/conference-highlights/asco-gu-2020/asco-gu-2020-kidney-cancer/119335-asco-gu-2020-challenging-clinical-scenarios-in-the-management-of-renal-cell-carcinoma-rechallenge-with-ici-following-immune-related-adverse-events.html
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Case 1:

• Mr. DV is a 70 year old with unresectable
adenocarcinoma of the colon on pembrolizumab
every 3 weeks.  He comes in prior to his 4th cycle.

PMH: Type 2 diabetes, HTN, BPH, OA

• Apart from the occasional headache he feels well.  
He uses a walker to get around, but has required 
one for the last couple of years.

• You review recent bloodwork
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Case 1: Mr. DV

Labs:

CBC – unremarkable

Na 134 (N 135-147) K 4.8 (N 3.5-5.1)

Cl 97 (N 97-106) CO2 25 (N22-30)

Urea 6 (N 2.8-7.1) Creat 94 (N 44-106)

TSH 0.25 (N 0.4-4.2)
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Question 1

You note that his TSH is low at 0.25.   What would 
you like to do next.

a) He’s mildly hyperthyroid.   As he’s asymptomatic, I 
will wait and see what his repeat TSH is at the next 
visit.

b) He’s hyperthyroid and should start treatment

c) I would like to know what his T4 is.
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Case 1: Mr. DV

TSH - 0.25 (N 0.4-4.2)

T4 - 6 (N 9.7 -27.5)

T3 - 1.6 (N 3.7-6.9)

You also obtain:

Cortisol 485 ( N am 140-690, pm 80-440)

ACTH 15.6 (N 0-10)
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Question 2

On review of the TSH, T4 and T3 you diagnose him 
with

a) Hyperthyroidism

b) Hypothyroidism

c) I may need to review this with my friendly 
neighborhood endocrinolgist
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Case 1: Mr. DV

• Given the low TSH along with a low T3 and T4 there 
is concern this represents a central hypothyroidsm.

• You speak with endocrinology.  They state it is 
possible this is a central hypothyroidism, but it may 
also represent an evolving thyroiditis.

• Given his age, it is suggested that levothyroxine be 
started at 25 mcg daily and increased every 4 week 
by 25 mcg until T4 ~ 20. 

• There is no evidence of primary or secondary 
adrenal insufficiency.
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ENDOCRINE TOXICITY
• Symptoms to be vigilant for:

• new headaches
• visual changes
• palpitations
• diaphoresis
• fatigue
• myalgia
• weight changes
• dizziness
• polydipsia &polyuria
• hair loss
• mood changes
• Constipation
• nausea/vomiting
• abdominal pain
• cold intolerance
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ENDOCRINE TOXICITY

• Pembrolizumab – incidence based on monograph
• Hypothyroid 8% all grades
• Hyperthyroid 3.4% all grades
• Adrenal insufficiency 0.8% all grades
• Hypophysitis 0.6% all grades
• Thyroiditis 0.3%
• Type 1 DM 0.2%
Safety Data for KEYTRUDA® (pembrolizumab) | HCP (keytrudahcp.com)

• TSH should be checked with each cycle.  Test for other 
endocrine disorders based on symptoms.

• Once an endocrinopathy is diagnosed, most patients 
are going to require long term treatment.

https://www.keytrudahcp.com/safety/adverse-reactions/#incidence-of-selected-immune-mediated-adverse-reactions
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ENDOCRINE TOXICITY 
– PITUITARY HYPOPHYSITIS

• Inflammation of the pituitary
• Can lead to adrenal insufficiency, hypothyroidism, 

diabetes insipidus and hypogonadism

• Work-up includes: ACTH, cortisol, TSH, T4, 
electrolytes.    Also consider LH, FSH, testosterone 
(men), estrogen (females)

• Imaging  of the brain with CT or MRI
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ENDOCRINE TOXICITY - Treatment

• This depends on the specific diagnosis.

• Things to remember:

• If both adrenal insufficiency and hypothyroidism are 
present, treat the adrenal dysfunction first before 
initiating treatment of the hypothyroidism.  Thyroid 
hormones can increase clearance of the cortisol, thus 
causing  even lower cortisol levels.

• Don’t forget about stress dosing in patients with adrenal 
insufficiency.

• Often immunotherapy is held until the patient is 
stabilized.
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Case 1: Mr. DV – 2 weeks later

• You receive a note that Mr. DV was in emergency.  
He presented with fatigue, generalized weakness, 
muscle cramping and felt short of breath with 
activity.  His oral intake had been poor.

• He was noted to have a BP 96/67, HR 105, afebrile, 
O2 sat 100% on RA

• Physical exam was normal, EKG showed NSR and 
CXR was unremarkable.   CBC and a chem 10 were 
normal.  

• He was given fluids and sent home.
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Case 1: Mr. DV

• Concerned, you call him.  He reports he feels better 
since the fluids.  

• He agrees to go to ER should his symptoms reoccur 
and you schedule a follow-up in the clinic early next 
week.
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Case 1: Mr. DV – F/U 1 week later

• He comes in for his scheduled follow-up in a 
wheelchair as he can no longer ambulate 
independently.  He states he has no energy and is 
generally weak.  He has been getting muscle 
cramps.  He has decreased oral intake. 

• He is short of breath at rest and has developed a 
cough.  He has noted significant edema to his lower 
extremities.  He denies chest pain or palpitations

• He is not eating or drinking.

• He looks AWFUL!!
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Case 1: Mr. DV – 1 week later

ON EXAMINATION

• BP 83/59, HR 103, O2 sat 100%  Temp 36.8

• He appears unwell, slumped in his wheelchair, 
notably short of breath

• His heart sounds are normal, lungs are surprising 
clear.  He is noted to have Gr 3 pitting edema 
bilaterally.  Abdominal exam is normal.
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Question 3

You realize that Mr. DV is going to require further 
work-up and likely admission to hospital.  You are 
concerned this may represent:

a) Pneumonia or other infectious cause

b) PE

c) Pneumonitis related to his immunotherapy

d) CHF

e) All of the above
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PNEUMONITIS
• Incidence of ~ 5% (higher in combination vs 

monotherapy

• Suspect in new or worsening cough, shortness of 
breath, hypoxia

• Differential diagnosis – PE, infectious, pleural 
effusion, CHF, COPD, radiation pneumonitis

• Work-up – physical exam, CXR, CT, consider viral 
studies for respiratory viruses, sputum culture

• Radiologic findings – ground-glass opacities, patchy 
nodular infiltrates, increased interstitial markings
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Management of Immune-Related Adverse Events in Patients Treated With Immune Checkpoint Inhibitor Therapy: American Society of Clinical Oncology Clinical Practice Guideline | Journal of 
Clinical Oncology (ascopubs.org)

https://ascopubs.org/doi/10.1200/JCO.2017.77.6385
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Case 1: Mr. DV – in hospital

• He is admitted to hospital

• CT chest – no PE, no evidence of pneumonitis

• CT abdomen – evidence of disease progression

• CT head - unremarkable

• EKG – normal

• ECHO – Normal EF > 60%



2022 Provincial Cancer Care Conference

Case 1: Mr. DV – in hospital

WBC – 9.8 Phosphate 0.91

Hg – 99 Mg 0.65 

Plt – 318 cortisol 68 ( N am 140-690)

Na – 129 ACTH < 1

K – 3.6 LH - 1.7 (N 1.5-15)

Cl – 92 FSH – 1.7 (N 9.7-3.8) 

Creat -89 testosterone < 0.1 

cor Ca 2.32  
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Case 1: Mr. DV

• Results ACTH stimulation:

Cortisol: basal    - 77

30 min - 136
60 min - 189

• He was started on prednisone 10 mg am and 5 mg 
pm as a stress dose.  On discharge this was 
decreased to 5 mg am and 2.5 mg pm.

• You see him in follow-up after he is discharge and is 
feeling much better.  Pembrolizumab is not 
reinitiated
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Case 2 - Mr. LS

• 70 year old with metastatic urothelial carcinoma of 
the bladder who presents prior to cycle 12 of q 3 
week pembrolizumab

• He has had this rash to his hands and feet for 2 
months, but recently it has been getting worse.

• It is mildly itchy.  He is using an OTC hydrocortisone, 
but finds it is not beneficial.  

• He has a history of rosacea, but otherwise no other 
significant dermatological issues.
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Case 2 
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Case 2 - Mr. LS

• You speak with dermatology and the differential 
they provide is

Lichen planus

Prurigo

Hypertrophic lupus erythematous

Lichen simplex chronicus
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SKIN TOXICITY

• 30-50% of patients treated with immunotherapy

• Inflammatory dermatitis 

- eczematous, psoriasiform, erythema multiforme, 
lichenoid, morbilliform

- assess for other causes such as infection, drug 
reaction, cutaneous metastases

- work-up is based on your physical exam.  This may 
include culture, cbc, liver and renal function.  Autoimmune 
work-up if underlying autoimmune condition is suspected.  

- if the diagnosis is unclear a skin biopsy should be 
considered

- monitor for progression to severe cutaneous adverse 
reaction (SJS, TEN, DRESS)
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Management of Immune-Related Adverse Events in Patients Treated With Immune Checkpoint Inhibitor Therapy: ASCO Guideline Update | Journal of Clinical Oncology 
(ascopubs.org)

https://ascopubs.org/doi/full/10.1200/JCO.21.01440
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Case 2 - Mr. LS

• A biopsy is done and pathology is consistent with 
lichen planus

• He is started on clobetasol 0.05% daily with 
resolution of his symptoms
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Resources:

Updated 
November 2021

Helpful appendix 
tables at the end 
of guideline
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Resources:

updated 
October 
2022
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Resources:

Updated June 
2021

comprehensive 
recommendations

No visual 
tables/chart
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Resources:

SCIMMUNE 
protocol –
revised 
February 2022

Toxicity 
grading chart
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Resources:
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Resources:
https://aimwithimmunotherapy.org/
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Take Home Messages

• Neoadjuvant immune checkpoint inhibitor therapy 
is a rapidly developing field 
• requires collaboration with multiple health care teams

• Toxicity diagnosis and management is important to 
ensure patients can undergo surgery in a timely matter

• Immune related toxicities can affect multiple organ 
systems.

• Have a high level of suspicion that any new 
symptoms are treatment related.  
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