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Toxicities in Immunotherapy



Objectives 

1. Recognize benefits of immune checkpoint inhibitors
2. Monitor some Immune-Related Adverse Events
3. Appropriately recognize and treat irAE  



Immunotherapy has revolutionized the treatment of many different types of 

cancers; such as melanoma, non-Hodgkin lymphoma, lung, renal, bladder, 
breast, head and neck.

• Target cytotoxic T-Lymphocytes associated with antigen-4 (CTLA-4)
• Programmed cell death -1 (PD-1), and PD ligand 1(PD-L1) work by preventing 

the receptors and ligands from binding to each other, thereby disrupting signaling 

so that T cells can recognize and attack cancer cells
• They are currently the standard of care in several solid organ and hematologic 

malignancies.
• The use of  ICP’s is rising. 



Immunotherapy by the Numbers
2011
First immunotherapy for cancer approved in 2011.

70
More than 70 immunotherapy drugs are in the clinical pipeline.

2017
FDA has approved four immunotherapy checkpoint inhibitors as of early 2017.

25
There is so much pharmaceutical R&D that cancer immunotherapy has its own stock index of 25 companies worth $100 million or more.

$21.36
It is predicted to be USD 75.36 billion by 2028 from USD 21.36 billion in 2023.

15-20%
15-20% of patients achieve durable results with immunotherapy.

1,000
More than 1,000 immunotherapy clinical trials are underway across the country.

https://www.hopkinsmedicine.org/inhealth/about-us/immunotherapy-precision-medicine-action-policy-brief



CHECKPOINT INHIBITORS (CPI) MAY PROVOKE UNPREDICTABLE, 
POTENTIALLY SEVERE AND POSSIBLY PERMANENT IMMUNE RELATED SIDE 

EFFECTS 
• Pre-existing active autoimmune diseases requiring immune suppression, generally are 

considered contraindication for treatment with CPI’s (clinical trials)
• Generally, ICPi therapy should be continued with close monitoring for grade 1 

toxicities, except for some neurologic, hematologic, and cardiac toxicities
• ICPi therapy may be suspended for most grade 2 toxicities, with consideration of 

resuming when symptoms revert ≤ grade 1.
• Corticosteroids may be administered. Grade 3 toxicities generally warrant suspension 

of ICPis and the initiation of high-dose corticosteroids. Corticosteroids should be 
tapered over the course of at least 4-6 weeks. Some refractory cases may require 
other immunosuppressive therapy

OI: 10.1200/JCO.21.01440 Journal of Clinical Oncology 39, no. 36 (December 20, 2021) 4073-4126.
Published online November 01, 2021.
PMID: 34724392

https://pubmed.ncbi.nlm.nih.gov/?term=34724392


EXAMPLES OF IF IMMUNE CHECKPOINT 
INHIBITORS

CTLA-4 Ipilimumab

PD1 Pembrolizumab, Nivolumab

PDL1 Atezolizumab, Durvalumab, Avelumab



Onset and Duration of irAEs

• irAEs may occur at any time during treatment. 
• Time to irAE onset can range from within 

the first few weeks, months, to up to a year 
after treatment initiation.

• Most irAEs will occur during the first few 
doses

• The pattern of onset may vary by organ 
system. 

• Risk of irAEs does not appear to be dose-
dependent for anti-PD-1 agents. 

• irAEs from immunotherapy can have a delayed 
onset and prolonged duration, in part due to 
PK/PD differences in comparison with chemo. 

• Moreover, the relationship between irAEs and 
dose/exposure remains to be fully established. 

• Understanding immunotherapy side effects - NCCN. National Comprehensive Cancer Network. (n.d.). https://www.nccn.org/docs/default-
source/patient-resources/immunotherapy_infographic.pdf?sfvrsn=f92249ca_2 



HYPO-TIME TO 
ONSET .0.7 WKS-
19MOS
HYPER 24DAYS -19 
MOS

TIME TO ONSET 3-6 
WEEKS

TIME TO ONSET 
6-8 WEEKS

TIME TO ONSET 
VARIABLE

TIME TO ONSET 
DIFFERS 
BETWEEN 
AGENTS  

TIME TO ONSET
VARIABLE 8-12 WEEKS

Uveitis,  Myesthemia Gravis, Vasculitis, 
Encephalitis, myocarditis, solid organ 
transplant rejection, and hypophysitis
Diabetes 
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HOW CAN WE MONITOR FOR ADVERSE EVENTS RELATED TO 
IMMUNOTHERAPY – PROVIDER and  PATIENT’S PERSPECTIVE

PRIOR TO STARTING IMMUNOTHERAPY

• ASSESS PT’S MEDICAL HISTORY FOR ANY 
AUTOIMMUNE DISEASE

• REVIEW AND RECORD ALL MEDICATIONS 
INCLUDING OTC AND HERBALS

• DOCUMENT UNDERLYNING MEDICAL CONDITIONS 
AFFECTING NAY ORGAN SYSTEM (PULMONARY, 
CARDIAC, NEUROLOGIC, MUSCULOSKELETAL

• ASSESS REPRODUCTIVE STATUS
• ASSESS SUPPORT /FAMILY STATUS
• EDUCATE PATIENT: ON IMMUNE THERAPY MOA, 

POTENTIAL TOXICITY PROFILE INCLUDING 
PRESENTING SYMPTOMS AND TIMING AND 
AVAILABLE RESOURCES

SYMPTOMS TO REPORT

• ANY NEW SYMPTOMS INCLUDING SEVERE 
FATIGUE, HEADACHE, RASH, COUGH, SOB, CHEST 
PAIN, ABDOMINAL BLOATING, CHANGE IN 
BOWEL PATTERN, WEIGHT LOSS, VISION 
CHANGES OR EYE PAIN, SEVERE MUSCLE 
WEAKNESS , SEVERE MUSCLE OR JOINT PAINS 
AND OR MOOD CHANGES

• IMMUNETHERAPY RELATED ADVERSE EVENTS 
CAN OCCUR NAFTER COMPLETON OF THERAPY 
AND PT SHOULD MONITOR FOR SYMPTOMS FOR 
2 YEARS AFTER COMPLETION F OF THERAPY

• VACCINES THAT ARE INACTIVATED OR KILLED 
PREPARATIONS ARE PERMISSIBLE DURING 
IMMUNOTHERAPY . LIVE VACCINES ARE NOT 



PRE-THERAPY ASSESSMENT MONITORING 
TIMELINESS

ABNORMALS

CLINICAL:
• PHYSICAL EXAM
• COMPREHENSIVE HISTORY
• NEUROLOGIC EXAM
• BOWEL HABITS 
• INFECTIOUS DISEASE SCREENING

EACH VISIT ASSESS WITH CLINICAL 
EXAM FOR AE SYMPTOMS

FOLLOW-UP BASED ON FINDINGS OR 
SYMPTOMS

IMAGING:
• CROSS-SECTIONAL IMAGING
• BRAIN MRI (IF INDICATED)

PERIODIC IMAGING AS INDICATED FOLLOW UP TESTING AS INDICATED BASED 
ON IMAING FINDINGS

GENERAL BLOODWORK
• CBC/PL/DIFF
• CMP

REPEAT PRIOR TO EACH TREATMENT  
OR EVERY 4 WEEKS DURING 
IMMUNOTHERAPY , THEN 6—12 WEEKS 
OR AS INDICATED

HbA1c FOR ELEVATED GLUCOSE 

DERMATOLOGIC:
• SKIN EXAM

REPEAT AS NEEDED BASED ON 
SYMPTOMS

MONITOR AFFECTED BSA AND LESION TYPE: 
PHOTOGRAPHIC DOCUMENTATION.SKIN 
BIOPSY IF INDICATED 

THYROID
• TSH/FREE T4

EVERY 4-6 WEEKS DURING 
IMMUNOTHERAPY AND THEN FOLLOW 
UP EVERY 12 WEEKS AS INDICATED

TOTAL T3 AND FREE T4 IF ABNORMAL 
FUNCTION THYROID IS SUSPECTED



PRE-THERAPY ASSESSMENT MONITORING 
TIMELINESS

ABNORMALS

ADRENAL/PITTUITARY:
• ADRENAL: SERUM CORTISOL 

(MORNING PREFERRED)
• PITUITARY: TSH, FREE T4 

REPEAT PRIOR TO EACH TREATMENT OR 
EVERY 4 WEEKS DURING 
IMMUNOTHERAPY, THEN FOLLOW UP 
EVERY 6-12 WEEKS
REPEAT CORTISOL AFTER SURGERY 

LH, FSH, TESTOSTERONE (MALES), 
ESTRADIOL(FEMALES), ACTH

PULMONARY
• OXYGEN SATURATION (RESTING AND 

WITH AMBULATION
• PFTs FOR HIGH-RISK PATIENTS

REPEAT O2 SAT TESTS BASED ON 
SYMPTOMS

CHEST CT WITH CONTRAST TO EVALUATE 
FOR PNEUMONITIS , BIOPSY IF NEEDED 
TO EXCLUDE OTHER CAUSES

CARDIOVASCULAR
• CONSIDER BASELINE EKG
• INDIVIDUALIZED ASSESS IN CONSULT 

WITH CARDIOLOGY IF INDICATED

CONSIDER PERIODIC TESTING FOR THOSE 
WITH ABNORMAL BASELINE 

INDIVIDUALIZED FOLLOW UP  IN 
CONJUNCTION WITH CARDIOLOGY 

PANCREATIC
• BASELINE TESTING NOT REQUIRED

NO ROUTINE MONITORING NEEDED IF 
SYMPTOMATIC

AMYLASE, IPASE AND CONSIDER 
ABDOMINAL CT WITH CONTRAST OR 
MRCP FOR SUSPECTED PANCREATITIS

MUSCOLOSKELETAL
• JOINT EXAM/FUNCTIONAL 

ASSESSMENT AS NECESSARY FOR PTS 
WITH PRE-EXISTING DISEASE

NO ROUTINE MONITORING NEEDED IF 
ASYMPTOMATIC

CONSIDER RHEUMATOLOGY REFERRAL. 
DEPENDING ON CLINICAL SITUATION, 
CONSIDER: CRP, ESR, OR CPK



Conclusions
• Immunotherapy has revolutionized the treatment of many different types of cancers

• The management of most immune-related adverse effects requires prompt referral,  
assessment and treatment; patient education is critical. 

• We must be prepared to recognize and treat immune-related adverse events, which can 
be unpredictable and severe. 

• Best care practice model, should include a multi-disciplinary team – including specialists 
in Ophthalmology, Endocrinology, Pulmonology, Gastroenterology, Cardiology, 
Nephrology and others. 

• Interruption and steroids are the main treatments of ir-AE management to-date.  



Thank You


