
 

 

 

IMMUNE-RELATED ADVERSE EVENTS (irAE) 

 

“Self Portrait in a Velvet Dress”, oil on canvas, 1926, Frida Kahlo. 



One night as I was painting high on the scaffold and Lupe was sitting and weaving down 

below, there was a loud shouting and pushing against the auditorium door. All of a 

sudden the door flew open, and a girl who seemed to be no more than ten or twelve was 

propelled inside.  

 

She was dressed like any other high school student, but her manner immediately set her 

apart. She had an unusual dignity and self-assurance, and there was strange fire in her 

eyes. Her beauty was that of a child, yet her breasts were well developed. 

 

She looked straight up at me. “Would it cause you any annoyance if I watched you at 

work?”, she asked.  

 

“No young lady, I’d be charmed”, I said. 

 

She sat down and watched me silently, her eyes riveted on every move of my paint brush. 

After a few hours Lupe’s jealousy was aroused, and she began to insult the girl. But the 

girl paid no attention to her. This, of course, enraged Lupe the more. Hands on hips, 

Lupe walked toward the girl and confronted her belligerently. The girl merely stiffened 

and returned Lupe’s stare without a word.     

 

Visibly amazed, Lupe stared at her a long time, then smiled and in a tone of grudging  

admiration, said to me. “Look at that girl! Small as she is, she does not fear a tall strong 

woman like me. I really like her”. 

 

The girl stayed about three hours. When she left, she said only “Good night”. A year 

later I learned that she was the hidden owner of the voice that had come from behind the 

pillar and that her name was Frida Kahlo..... 

 

Diego Rivera, “My Art, My Life”.  

 

In 1922 a brilliant young student by the name of Frida Kahlo was selected to enter the 

prestigious National Preparatory School in Mexico City, the leading school in the 

country, which marked out students for future entry into one of Mexico’s  Universities. 

Frida was just one of 35 girls amoung over 2000 boys, but in startling contrast to what 

would have been expected of a young girl at the time, Frida immediately ruled the roost, 

she was the most extroverted student in the entire school. She chose subjects that she 

hoped would one day get her into a medical career, a stunning ambition for a young girl 

in Mexico City in the 1920s. In quick time she took up with the intellectual elite, and also 

the most mischievous gang in her year - “Los Cachuchas” She became the girlfriend of 

the leader of the gang, a dashing and most popular young man by the name of Alejnadro 

Gomez Arias. Frida had the world at her feet… but then the two greatest accidents of her 

life occurred, accidents that would irrevocably change her life -  one would be a horrific 

bus accident, the other, as she would later relate, was that she met Diego Rivera.  

 

Rivera was the greatest Mexican painter of the day. He was one of the three great 

Mexican Muralists (the other two being, David Alfaro Siqueiros and José Clemente 

Orozco) who painted monumental public murals on important government buildings. 

Rivera was the public face of the recently fought Mexican Revolution of 1910 - 1920, that 

saw the overthrow of the long reigning dictator Porfirio Diaz, and established the 



socialist Mexican state. Rivera brought the Revolution to the illiterate masses, he was the 

darling of the visionary new minister of education, Jose Vasconcelos and he was the most 

famous man in all of Mexico. So when Frida learnt that the maestro was at her school 

painting one of his murals for the Ministry of Education, she felt compelled to meet him.  

 

With stunning audacity for a fifteen year old girl, she went to spy on him while he was 

working, and then to actually introduce herself to the national celebrity. To her 

amazement Rivera was not what she expected at all, he was ugly and very fat. But for 

Frida looks were unimportant - she would always be strongly attracted to the creative, 

the intelligent, and above all the famous, it was in these qualities she craved a soul-mate. 

Though she outrageously taunted Rivera, constantly calling him a fat frog and a big 

elephant, in her mind she adored him for his astonishing creativity, his flamboyance, his 

often outrageous personality, his unparalleled celebrity and his communist sympathies. 

Rivera for his part was simply charmed and amused by the brazen young girl, and he 

enjoyed having her watch him work, but rather more enjoyed the aggravating effect she 

had on his most recent love, Guadalupe (Lupe) Marín.  

 

After thrusting herself upon Diego, Frida went to get ice creams with some of her 

girlfriends. The girls began discussing their plans for the future. Frida came out with the 

astonishing statement that her ambition was to have a baby with Diego Rivera, even 

though he was twenty one years older than her, and furthermore she was going to tell 

him this. Her friend Adelina Zendejas, horrified, exclaimed, “But he’s a pot-bellied, 

filthy, terrible looking old man!”  Frida replied, “No, Diego is so gentle, so tender, so 

wise, so sweet, I will bathe him and clean him and I will have his baby just as soon as I 

convince him to cooperate”. Frida recalled years later that while she continuously 

taunted Rivera with names like “Old Fat-so” in her mind she was always thinking, 

“You’ll see panzon (fat-belly), now you don’t pay any attention to me, but one day I’ll 

have a child by you!” 

 

Then came the accident. On 17 September 1925, Frida was almost crushed to death in a 

bus accident. She suffered horrific injuries, and given the primitive state of Medical 

science at the time, it was a miracle that she survived. She suffered multiple fractures of 

her spine, pelvis, ribs and legs. For months she was immobilized in elaborate plaster 

body casts. Her studies at the Preparatory School came to an end. Rather than her less 

then helpful mother, it would be her beloved father that would stand by her all those 

months bringing her books to read and brushes to paint with. It was during this tedious 

and endless convalescence that Frida began to develop a love of history and in particular 

of the history of European Art. And she began to paint.  

 

In 1926 she painted the first of her many self-portraits. She did this immobilized in bed, 

looking at herself in a mirror. By now her celebrity crush on Diego and tempered 

somewhat and all she wanted was that her boyfriend Alejnadro pay her more attention as 

she suspected that he had been unfaithful to her while she was in hospital. When 

Alejnadro told her he was leaving for a long trip to Europe, she became frantic. Her self-

portrait would be a gift to him and her attempt to win him back. “I implore you”, she 

wrote to him, “to put it in a low place where you can see it, as if you were looking at 

me”. The work, today known as “Self-Portrait in a Velvet Dress”, was an astonishing 

accomplishment for a first portrait, at such a young age. The influence of her studies on 

Renaissance Art are clear. She wears an exquisite wine-red velvet dress, her long neck 



and hands evoke the Mannerist style of the Late Renaissance. She stares back at the 

viewer with an intense gaze - a strong motif she would retain in all her future self-

portraits. Her plunging neckline and alabaster swan like neck evokes elements of the 

ethereal aura of a Pre-Raphaelite “stunner”. But there is also the suggestion of a hidden 

melancholy in the manner of Modigliani. The backdrop is dark and mysterious. We see a 

roiling and treacherous ocean as if in imitation of some Van Goghian Post Impressionist 

inner turmoil, or the last fading echoes of a sinister Art Nouveau. It is the best example of 

Frida’s early work. The European influence is very strong.  

 

When Frida finally got out of hospital her world had irrevocably changed. Despite her 

heartfelt portrait, Alejnadro had abandoned her and she was by now so far behind in her 

studies that it was clear that her dream of becoming a doctor was now just that - a 

dream. But she had already decided on a new direction to her life - she wanted to become 

a painter - a great painter. But if she was to earn any sort of living from her Art, she had 

to know now. She decided to seek the opinion of the greatest Artist alive - Diego Rivera. 

It had been six years since she first accosted him in at the Preparatory School as an 

annoying young girl - but now she would approach him as adult and as a serious fellow 

Artist in need of an honest opinion. Rivera was dumfounded with the quality of her work, 

as he stood and carefully examined it he turned to Frida and said, “You have talent!” 

Coming from Diego Rivera, that was enough. Frida Kahlo had begun her career as a 

painter- but her style would not remain European - under the mentorship of Rivera she 

would become a quintessential Mexican painter - the greatest Mexican Artist in history.      

  

 Frida Kahlo radically changed the direction not only of her own life but that of Art itself 

- and while her new directions were wondrous, they also came at some cost - the hyper-

charged passions of many of her images could reach an intensity that could be unsettling, 

even confronting. In the Medical Sciences the recent development of the Immune 

Checkpoint Inhibitors, now promises to radically change the direction of the Art of 

Oncology. Whilst wondrous advances are being daily made, these novel directions also 

bring with them some novel and unsettling consequences as well - we see these in the 

form of a hyper-charged immune system!     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IMMUNE-RELATED ADVERSE EVENTS (irAE) 

 

Introduction 

 

Astonishing advances have been made in the field of cancer immunotherapy in recent 

years. 

 

Immune checkpoint inhibitors (ICIs) have revolutionised the treatment of advanced 

cancers over the past 5 years, with 15 - 20 % of these patients now achieving long term 

disease control beyond 5 years. 

 

The use of ICIs will continue to increase in coming years as the evidence of their benefit 

in a range of cancers increases. 

 

Toxicities associated with these immunotherapies are very different to those of 

traditional chemotherapies.  

 

Chemotherapy patients are immunosuppressed, whereas immunotherapy causes 

immune over-activation and autoimmune toxicity. 

 

Adverse events caused by these drugs are specifically termed immune related Adverse 

Events (or “irAE”s). 

 

ICI prescription is limited to oncology specialists, however, Emergency Physicians 

must have a good knowledge of ICI toxicities, as patients will present to Emergency 

Departments with these toxic effects.   

 

While severity is generally mild, life-threatening complications can occur and if these 

are not recognised and treated promptly, adverse outcomes will occur including multi-

organ failure and death or in permanent discontinuation of an effective anti-cancer 

therapy. 

 

Immune related adverse reactions (i.e irARs) that may be seen include the following:  

 

Most commonly: 

 

1. Dermatological toxicity. 

 

2. Gastrointestinal toxicity. 

 

3. Endocrinopathies. 

 

Less commonly, the following may be seen: 

 

4. Hepatotoxicity. 

 

5. Pulmonary toxicity. 

 

6. Rheumatological toxicity. 



 

7. Neurological toxicity. 

 

8. Nephrotoxicity. 

 

9  Ocular toxicity. 

 

Management of irAEs will principally depend on 

 

● Severity of the reaction  
 

● The exact organ affected.  

 

Treatment of irAEs include:   

 

● Systemic steroids  

 

● ICI therapy being withheld or discontinued.  

 

● Additional immunosuppressive agents in steroid-refractory cases. 

 

Patient and carer education regarding irAEs is also extremely important. Patients and 

carers should be advised to seek urgent medical attention should they suspect an irAE is 

occurring.   

 

It should be noted that infection and disease progression are important differential 

diagnoses to irAEs and that the distinction between these 3 entities may be difficult 

in the first instance and so investigation and treatment may have to empirically 

cover all possibilities in the first instance.         

 

History 

 

Ipilimumab was the first ICI antibody introduced into clinical practice in 2011 for 

treatment of melanoma 

 

Pembrolizumab was approved by the FDA to treat metastatic melanoma in 2014.  

   

In 2017 however the FDA approved it for any unresectable or metastatic solid tumor 

with certain genetic anomalies such as mismatch repair deficiency or microsatellite 

instability 

 

This was the first time in history the FDA had approved a cancer drug based on tumor 

genetics rather than tissue type or tumor site. 

 

Physiology 

 

Immune checkpoints are regulator molecules (proteins) of immune cell activation.  

 

They play a key role in maintaining immune homeostasis and preventing autoimmunity.  



 

They are crucial pathways for self-tolerance, which prevents the immune system from 

attacking cells indiscriminately. 

 

In cancer, immune checkpoint mechanisms are unfortunately often activated to suppress 

the early anti-tumor immune response.  

 

This has led to the development of several checkpoint inhibitor antibody drugs that are 

currently being tested in ongoing clinical trials or have already been approved for a 

number of cancers. 

 

Currently approved checkpoint inhibitors block CTLA4 and PD-1 and PD-L1 (a ligand 

of PD-1) 

 

See also Appendix 1 below. 

 

Classification 

 

Immune checkpoint inhibitors currently used in Australia include: 

 

1. Anti-PD-1 antibodies: 

 

 ● Nivolumab  

 

 ● Pembrolizumab 

 

 ● Pidilizumab 

 

2. Anti-PD-L1 antibodies: 

 

 ● Avelumab 

 

 ● Atezolizumab 

 

 ● Durvalumab 

 

3. Anti-CTLA-4 antibodies: 

 

 ● Ipilimumab 

 

 ● Tremelimumab 

 

Clinical Presentations 

 

Immune-related adverse events (irAEs) are a direct consequence of impaired self-

tolerance from loss of T cell inhibition and altered immune regulation.  

 

They encompass a distinctive range of autoimmune toxicities, which differ significantly 

from the side effects of cytotoxic chemotherapy.  



 

Any organ can potentially be involved 

 

The time to onset of irAEs varies depending on the ICI and the organ affected. 

 

Dermatological irAEs typically emerge first, followed by gastrointestinal, hepatic and 

then endocrine side effects. 

 

Early symptoms of toxicity can be non-specific; therefore, patients may initially present 

to general practitioners or to local hospitals that have less familiarity with ICIs and irAEs.  

 

Even within tertiary care hospitals, doctors practising outside of medical oncology often 

lack awareness of these drugs and their potential toxicities.  

 

However, owing to the diverse manifestations of irAEs, many different specialties will 

encounter patients with such problems. 

 

The duration of autoimmune toxicity can be prolonged and toxicity might still develop 

after the offending agent has been ceased. 

 

If irAEs remain unrecognized and untreated, rapid deterioration can occur. 

 

Immune related adverse events (i.e irAEs) that may be seen include the following:  

 

Most commonly: 

 

1. Dermatological toxicity: 

 

Skin irAEs generally develop within a few weeks of commencing treatment, 

although delayed onset of rash has also been reported. 

 

Reactions can range from mild to severe and potentially life-threatening. 

 

Mild reactions may be maculopapular and are frequently accompanied by 

troublesome pruritis    

 

Vitiligo has been reported in patients treated for melanoma but not in other 

cancers. Interestingly, however, vitiligo is considered to be potentially predictive 

of durable response to ICIs. 

 

Severe / life threatening reactions have included: 

 

 ● Stevens - Johnson syndrome  

 

 ● Toxic epidermal necrolysis 

 

 ● DRESS 

 

 ● Pyoderma gangrenosum-like ulceration 



 

2. Gastrointestinal toxicity: 

 

GIT complications include:  

 

● Colitis with:    

 

  ♥ Diarrhoea - this occurs frequently with ICIs. 

 

  ♥ GIT perforation  

 

  ♥ Obstruction 

 

 ● Ischaemic gastritis 

 

 ● Pancreatitis 

 

3. Endocrinopathies: 

 

Early manifestation of endocrinopathies can simply present as vague non-specific 

symptoms such as fatigue or malaise, nausea or vomiting.  

 

Endocrinopathies related to ICIs include:  

 

● Thyroid dysfunction  

 

♥ Transient, asymptomatic elevation of thyroid-stimulating hormone 

 occurs in some patients and may progress to hypothyroidism. 

 

♥ Hyperthyroidism is less common and may be due to transient 

 thyroiditis which then progresses to hypothyroidism. 

 

Thyroid dysfunction is more commonly seen with anti-PD-1 than with 

anti-CTLA-4 therapy. 

 

● Hypophysitis, (i.e inflammation of the pituitary gland). 

 

 ♥ Hypophysitis can result in hypopituitarism leading to: 

 

♥♥ Hypoadrenalism 

 

♥♥ Hypothyroidism 

 

♥♥ Hypogonadism 

   

 There may be visual disturbances.  

 

● Primary adrenal insufficiency (rare) 

 



♥ Primary (or secondary) adrenal insufficiency can present as an 

 adrenal crisis. 

 

● Type 1 diabetes mellitus (rare)  

 

Less commonly, the following may be seen: 

 

4. Hepatotoxicity: 

 

Immune-mediated hepatitis causing abnormal liver function tests occurs quite 

frequently with ICIs, particularly with combination therapies.  

 

Fulminant hepatitis causing liver failure however is fortunately rare. 

 

Other causes of liver dysfunction should be also considered, particularly viral 

hepatitis, other hepatotoxic drugs, alcohol or liver metastases. 

 

Liver biopsy may ultimately be necessary to exclude alternative diagnoses. 

 

5. Pulmonary toxicity: 

 

Pneumonitis may occur uncommonly. 

 

Interestingly, the incidence is higher with anti-PD-1 therapy for lung cancer than 

for melanoma.  

 

Symptoms include dry cough, dyspnoea and hypoxia.  

 

6. Rheumatological toxicity: 

 

The following may be seen: 

 

● Arthralgia and myalgia are relatively frequent with all ICIs. These are 

 predominantly mild or moderately severe.  

 

 Less commonly: 

 

 Polyarticular inflammatory arthritis 

 

 ● Myositis 

 

 ● Vasculitis 

 

7. Neurological toxicity: 

 

Neurological toxicity is uncommon, but the following have been reported: 

 

● Peripheral neuropathies which may be sensory, motor or mixed. 

 



● Myasthenia gravis 

 

● Chronic inflammatory demyelinating polyneuropathy 

 

● Transverse myelitis  

 

● Guillain-Barré syndrome. 

 

● Aseptic meningitis 

 

● Cranial nerve palsy  

 

● Posterior reversible encephalopathy syndrome (PRES) 

  

8. Nephrotoxicity: 

 

The following have been reported: 

 

● Interstitial nephritis 

 

● Granulomatous nephritis  

 

● Lupus-like glomerulonephritis  

 

9. Ocular: 

 

 ● Uveitis 

 

Severity Rating 

 

Severity ratings for individual irAEs are currently based on a generic system known as 

the Common Terminology Criteria for Adverse Events version 4.0 (CTCAE). 

 

CTCAE describes grades 1 to 5 with unique clinical descriptions of severity for each 

individual adverse event based on this general guideline. 

 

The severity ratings are as follows: 1 

 

 

GRADE  

 

DEFINITION 

 

 

 

1 

 

Mild 

 

Or 

 

Asymptomatic or mild symptoms 

 



 

Or 

 

Clinical or diagnostic observations only 

 

Or 

 

Intervention not indicated 

 

 

2 

 

 

Moderate 

 

Or 

 

Minimal, local or non-invasive intervention indicated 

 

Or 

 

Limiting age-appropriate instrumental activities of daily living† 

 

 

3 

 

 

Severe or medically significant but not immediately life threatening 

 

Or 

 

Hospitalisation or prolongation of hospitalisation indicated 

 

Or 

 

Disabling 

 

Or 

 

Limiting self-care activities of daily living‡ 

 

 

 

4 

 

 

Life-threatening consequences 

 

Or 

 

Urgent intervention indicated 

 

 

5 

 

 

Death related to adverse event 

 

† “Instrumental activities” of daily living refer to preparing meals, shopping for groceries 

or clothes, using the telephone, managing money, etc. 



 

‡ “Self-care activities” of daily living refer to bathing, dressing and undressing, feeding 

self, using the toilet, taking medications, and not bedridden. 

 

Rates of severe grade 3 - 4 toxicity are high and have been quoted as follows: 2  

 

● Single agent anti - PD-1:      10 - 20% 

 

● Single agent anti - CTLA-4:      20 - 27%  

 

● Combination anti - PD-1 & CTLA-4 immunotherapy:  42 - 57%  

 

Investigations 

 

Investigations will be directed by: 

 

1 How unwell the patient is 

 

2. The actual irAE that is suspected 

 

3. The index of suspicion for other secondary complications   

 

The following may need to be considered: 

 

Blood tests  

 

1. FBE 

 

2. CRP 

 

3. U&Es/ glucose  

 

4. LFTs: 

 

● Steroids are currently initiated if aspartate aminotransferase or alanine 

 aminotransferase are elevated more than 2.5 - 3 times the upper limit of 

 normal based on published and clinical trial algorithms. 2 

 

5. Troponin 

 

 ● Myocarditis  

 

6. Lipase  

 

7. Coagulation profile   

 

8. TFTs 

 

9. CK / myoglobin: 



 

 ● If myositis is suspected.  

 

10. For suspected hypophysitis:  

 

● TFTs 

 

● Cortisol (for primary or secondary adrenal failure)  

 

● ACTH 

 

● LH/FSH / testosterone/ oestrogen 

 

● Prolactin 

 

● GH 

 

● Blood glucose 

 

ECG: 

 

Should be done in any unwell patient 

 

Myocarditis could be a suggested by arrhythmias or conductions delays.    

 

Stool microscopy and culture: 

 

Stool microscopy and culture should be performed to exclude infectious causes of 

diarrhoea. 

 

CXR: 

 

For any pulmonary symptoms 

 

CT scan: 

 

CT scan can detect features of colitis 

 

HR-CT imaging of the chest in pneumonitis shows ground glass or nodular lung 

infiltrates. Exclusion of infection is also necessary, which may ultimately require 

bronchoscopy with bronchoalveolar lavage. 

 

CT scan of the brain may be required for any CNS symptoms, (the possibility of cerebral 

metastases must always be kept in mind with any oncology patient).   

 

Endoscopy:  

 

Lower gastrointestinal endoscopy with colonic biopsy may help confirm or exclude 

colitis. 



 

MRI scan: 

 

Magnetic resonance imaging scans can demonstrate typical changes of diffuse pituitary 

enlargement, in cases of hypophysitis.  

 

MRI scan of the brain may be required for any CNS symptoms (the possibility of cerebral 

metastases must always be kept in mind with any oncology patient).    

 

Skin biopsy & Microscopy and Culture 

 

For skin rashes, especially when a serious reaction os suspected.  

 

Swabs should be taken of skin ulcerations for microscopy and culture if infection is 

suspected.   

 

Management 

 

It should be noted that infection and disease progression are important differential 

diagnoses to irAEs and that the distinction between these 3 entities may be difficult 

in the first instance and so investigation and treatment may have to empirically 

cover all possibilities in the first instance.         

 

Patient education: 

 

Patient and carer education regarding irAEs is extremely important.  

 

Patients and carers should be advised to seek urgent medical attention should they 

suspect an irAE is occurring.   

 

Medical alerts: 

 

Detailed education and written information should be provided to all patients along with 

a medical immunotherapy alert card highlighting the name of the drug and who to 

contact in case of emergency.  

 

Electronic alerts should appear in patient’s electronic medical records.  

 

Specialist Support Nurses: 

 

Specialist oncology nurses should be involved in ongoing patient education and support.   

 

They should maintain regular contact to monitor for adverse effects. 

 

Treatment: 

 

No prospective trials have been performed to date to determine optimal management 

regimens. 

 



Management of irAEs will principally depend on 

 

1. Severity of the reaction  

 

2. The exact organ affected.  

 

In general terms the principles of treatment of irAEs include:   

 

1. ICI therapy being withheld or discontinued: 

 

● ICIs are usually withheld while irAEs are treated, and permanently 

 discontinued in severe cases.  

 

For mild or moderate irAEs, the decision to reintroduce ICIs requires 

careful consideration of the risks and benefits. 

 

The ongoing need for additional immunosuppression has been considered 

a contraindication to reintroducing ICIs, however, the actual risk of 

developing a recurrence of irAEs in this situation is not known.  

 

It may be reasonable to consider further cautious use of ICIs if irAEs are 

controlled with low dose immunosuppression, depending on the balance of 

risks and benefits for each individual patient. 

 

The decision to resume ICI therapy or not following an irAE can be 

complicated, considering possible further serious toxicity with potential 

for sustained remission.  

 

Most patients have a poor prognosis if untreated and are often more 

willing to accept the risk of adverse events related to therapy.  

 

It is known that a high proportion of patients are unable to complete 

therapy due to irAEs, particularly with combination CTLA-4 and PD-1 

inhibitor therapy. However, there is evidence that the overall survival of 

patients who discontinue ICIs because of irAEs is not reduced compared 

with patients who complete therapy. 1 

 

Use of anti-PD-1 therapy has been reported in patients with previous 

severe irAEs related to ipilimumab, (an  Anti-CTLA-4 antibody). 

Recurrence of the previous irAE appears to be rare in this situation; 

however, new irAEs may still occur. 1 

 

2. Systemic steroids: 

 

● Oral or IV corticosteroids are frequently used in the management of irAEs, 

 depending upon the grade of toxicity.  

 



Most of the irAEs can be managed with early detection and prompt 

initiation of high dose steroids which will often be required for prolonged 

periods.   

 

Steroid tapering should be gradual over 2 - 4 weeks once patient 

symptoms are improving. 

 

Before resuming ICIs, irAE severity should return to grade 1 or have 

resolved entirely. 

 

Timely intervention with steroids has benefits that are several-fold. It 

might prevent multi-organ failure and fatality, and enable patients to 

remain on effective therapy for their advanced cancer. 

 

Complications of long-term steroids might occur and include 

opportunistic infections such as Pneumocystis jiroveci pneumonia, 

steroid-induced myopathy and diabetes. 

 

If a patient presents with steroid-related toxicities, steroids must not be 

ceased abruptly as rebound of the immune phenomena toxicity might 

occur. 

 

3. Additional immunosuppressive agents in steroid-refractory cases: 

 

● Other immunosuppressive or immunomodulatory therapies may be 

 indicated for severe or steroid-refractory cases.  

 

Prophylactic antibiotics to prevent opportunistic infections should be 

considered during immunosuppression, including prolonged systemic 

steroid therapy. 

 

4. Supportive as required: 

 

 For example: 

 

 ● ABC measures for the very unwell  

 

● Antihistamines are given for pruritis 

 

● IV fluids for any fluid losses 

 

 ● Anti-diarrhoeal agents are used for diarrhea  

 

● Endocrine replacement therapies, as required for endocrine failures  

 

Disposition: 

 

Ongoing care will involve multiple treating specialties. 

 



Any patient with a suspected irAE should be urgently discussed with: 

 

1. The treating Oncology Unit 

 

2. The relevant specialist unit, according to the organ system involved and the 

 severity of illness.  

 

3. The Oncology support Nurse Practitioner.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

T Cell Immunology: 2 

 

APC:  

 

Antigen-presenting cells (APCs) are a heterogeneous group of immune cells that 

mediate the cellular immune response.  They process captured (or phagocytized) antigens 

and then present them for recognition by certain lymphocytes such as T cells. Classical 

APCs include dendritic cells, macrophages and B cells. 

 

MHC: 

 

The major histocompatibility complex (MHC) is a set of cell surface proteins 

essential for the acquired immune system to recognize foreign molecules in vertebrates, 

(which in turn determines histocompatibility). The main function of MHC molecules is to 

bind the processed antigens derived from pathogens and display them on the cell surface 

for recognition by the appropriate T-cells. 

 

TCR: 

 

The T-cell receptor, (or TCR), is a molecule found on the surface of T cells, or T 

lymphocytes, that is responsible for recognizing fragments of antigen bound to major 

histocompatibility complex (MHC) molecules. 

 



PD-1: 

 

Programmed cell death protein 1, (PD-1) is an “immune checkpoint molecule”, i.e a 

cell surface receptor that plays an important role in down-regulating the immune 

system and promoting self tolerance by suppressing T cell inflammatory activity. 

 

It binds to two “ligand” molecules  

 

B7 protein: 

 

B7 protein is membrane protein found on activated antigen presenting cells (APC) that, 

when paired with either a CD28 or CTLA-4 surface protein on a T cell, can produce a 

co-stimulatory signal or a co-inhibitory signal to enhance or decrease the activity of a 

MHC-TCR signal between the APC and the T cell, respectively.  

 

Binding of the B7 of APC to CTLA-4 of T-cells causes inhibition of the activity of T-

cells 

 

CTLA-4: 

 

CTLA-4 (cytotoxic T-lymphocyte-associated protein 4) is a protein receptor that, 

functions as an “immune checkpoint”, that down regulates (i.e suppresses) immune 

responses. 

 

CD28: 

 

CD28 (Cluster of Differentiation 28) is one of the proteins expressed on T cells that 

provide co-stimulatory signals required for T cell activation and survival.  

 

T cell stimulation via CD28 in addition to the T-cell receptor (TCR) stimulation can 

provide a potent signal for the production of various interleukins (IL-6 in particular). 

 

PD-L1: 

 

PD-L1 (Programmed death-ligand 1) is (like CTLA-4) a protein receptor that, 

functions as an “immune checkpoint”, that down regulates (i.e suppresses) immune 

responses. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Frida Kahlo as a schoolgirl, c. 1922, she appears to wear prohibited lipstick and 

mascara, her hair is bobbed in the fashionable flapper style of the 1920s.    

 

 

 



 

 

Left: Mary Magdalene oil on canvas c.1577, El Greco.  

 

Middle: “A Study for a Vision of Fiammetta”, colored chalks on paper, 1878. Dante 

Gabriel Rossetti. 

 

Right: Jeanne Hebuterne, oil on canvas, 1919, Amedeo Modigliani. 

 

Three examples from three different centuries of the motif of the exaggeration of the 

female neck. It could be argued that the latter two are “evolutionary” points of style 

derived from the Mannerism of El Greco in the mid-Sixteenth century. This is most likely 

not the case - rather these are more likely examples of what evolutionary biologists 

would call “convergence” - the idea that the same end design has been arrived at not by 

direct liner descent - but rather by a common “selection pressure” that brings unrelated 

species to a similar morphological form. In other words, the same survival solution end-

point is derived from different origins. In the realm of the visual Arts, a powerful 

“selection pressure” is sexual allure.     
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