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Patient with cancer 

 

Agha R, et al. Oncology (Williston Park). 2007 
Balagula Y, et al. J Am Acad Dermatol. 2011 

Presentator
Presentatienotities
 45% huidafwijkingen > 50 dermatologic diagnoses ↓ Kwaliteit van leven Balans effect & QoL



Chemotherapy 

 

Goodman & Gillman’s: The Pharmacological Basis of Therapeutics, 3rd Edition 
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Chemotherapy work by targeting cells at different phases of the cell cycle. There are several mechainisms, and these can include direct toxic effects, or by interferingWith enzymes needed for DNA replication. The use is limited by the balance of effectiveness and toxic events which don’t make a distinction between cancer and healthy cells.



Targeted therapy 

 

Macdonald JB, et al. J Am Acad Dermatol. 2015 
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By having more insight in the molecular pathways needed for tumor growth, survival and proliferations we can now also treat different types of cancers by targeted therapies. By blocking a specific signal the cancer is attacked. While the hope was there would be less toxic side effects, the side effects of targeted therapy are mainly caused by the specific molecules being blocked , also being present in specific healthy tissue. Leading to sometimes very speficic dermatologic side effects like hand-foot skin reaction or acneiform rashes.



Chen DS, et al. Immunity. 2013 

Cancer-immunity cycle 

Presentator
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This is an oversimplified diagram of the cancer immunity cycle. Cancer cell antigens are released and presented by dendritic cells to the T cells in lymph node tissue, where they are primed and released into the bloodstream, where they infiltrate the the tumor, and if all goes well bind to and kill the cancer cells, which releases more antigens to increase the extend of the immunological respons. However in cancer patients this cycle has not performed optimally.



Tolerance 

Abbas, et al. Basic Immunology 6th edition. 
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The immune system is in a continuous balance between reacting to micro-organisms and cancerous cells, while not reacting to the individuals own anitgens. The lack of respons to ones own cells is called immunological tolerance.To achieve this lymphocytes may be inactivated, suppressed by regulatory t-cells or killed.If this does not happen and an immune response is produced against someone own antigens this could be the cause of auto-immune diseases.



Cytotoxic T-lymphocyte-associated protein 4  

© 2018 Bristol-Myers Squibb Company 
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Once an antigen is presented to T-cells they need costimulation for full activation, such as the CD28 receptor.One of the possible inhibitory signals is CTLA-4, which blocks the interaction between CD28 and CD80/86 and so downregulating the function of the activate T-cel.Tumors may develop tolerance to this inhibitory signaling thereby enhancing the survival potential of the cancer cells.



Programmed cell death protein 1 

Keir ME, et al. Annu Rev Immunol. 2008 
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Another so called ummunologic checkpijnt is PD-1, which when binds to PD-L-1/2 results in an downstream inhibitory signal.•PD-L1 is found on both immune and non-immune cells in peripheral tissues•PD-L2 is mostly found on immune cells in response to inflammatory stimuliThe PD-1 imunologic checkpoint is expressed on activated T cells both in the lymph node (early stage) and tumors (late stage) in the tumor microenvironment. Interactions between PD-1 and its ligand PD-L1 and PD-L2 are complex because they occur at multiple steps of an immune response. In both early and late stage, PD-1 maintains immunologic balance by downregulating the function of activated T cells. As mentioned, tumors may develop tolerance to this inhibitory signaling thereby enhancing the survival potential of the cancer cells. As with anti-CTLA-4 immunotherapy, the aim is to block the negative signaling and restore (or boost) the immune system’s function to destroy the cancer cells PD-1. PD-1 is expressed on CD8+ and CD4+ T cells after antigen stimulation. Its cytoplasmic tail has inhibitory signaling motifs with tyrosine residues that are phosphorylated upon recognition of its ligands PD-L1 or PD-L2. Once phosphorylated, these tyrosines bind a tyrosine phosphatase that inhibits kinase-dependent activating signals from CD28 and the TCR complex (see Fig. 9-5B). Because the expression of PD-1 on T cells is increased upon chronic T cell activation and expression of the ligands is increased by cytokines produced during prolonged inflammation, this pathway is most active in situations of chronic or repeated antigenic stimulation. This may happen in responses to chronic infections, tumors, and self antigens, when PD-1–expressing T cells encounter the ligand on infected cells, tumor cells, or APCs.



Chen DS, et al. Immunity. 2013 

Immune checkpoint inhibtion 
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The numerous factors that come into play in the Cancer-Immunity Cycle provide a wide range of potential therapeutic targets which are currently a hot topic in cancer research.As some tumors express ligands for PD-1 or induce preferential binding of CTLA-4 this mechanism is the foundation of immune checkpoint inhibition therapy.



Checkpoint inhibitors 
Target Checkpoint inhibitor Indication 

CTLA-4 Ipilimumab (2011) Melanoma, RCC 

PD-1 Nivolumab (2014) Melanoma, NSCLC, RCC, Hodgkin’s lymphoma, SCC (head & neck), 
urothelial cancer 

Pembrolizumab (2014) Melanoma, NSCLC, Hodgkin’s lymphoma, SCC (head & neck), 
urothelial cancer 

Cemiplimab (2018) SCC (cutaneous) 

PD-L1 Atezolizumab (2016) Urothelial cancer, NSCLC 

Avelumab (2017) Merkel-cell carcinoma 

Durvalumab (2017) NSCLC 

RCC: renal cell carcinoma; NSCLC: non-small-cell lungcancer; SCC: squamous cell carcinoma 

Source: Farmacotherapeutisch Kompas 
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In the Netherlands these are the current on-label indication for immunotherapy, with a huge impact on the survival rate of stage IV melanoma.The list of indications however expanding at a high rate and also include merkel cell carcinoma and non small cell lungcarcinoma.



Immune-mediated adverse events 

Haanen JBAG, et al. Ann Oncol. 2017 
Postow MA, et al. N Engl J Med. 2018 
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Simply said chickpoint inhibition removes the break from t-cel mediated immunological responses leading tot up to 60% of the treated patients end up having some sort of immune related adverse events. These can potentially affect an organ system, but one of the most frequent adverse events are the dermatological ones.Which also tend to develop early in the course of the treatment. The majority luckily doe not lead to treatment discontinuation, but there are exepctions and can significantly affect the quality of life.



Lee L, et al. J Clin Pharmacol. 2016 
Postow MA, et al. N Engl J Med. 2018 

Mechanism?  

Early:  
 ↑ inflammatory cytokines 
Late:  
 organ-specific T-cells / antibodies 
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The exact mechanism of the side effects is unknown and might differ between the different events.One of the theories is that due to increased T-cel cell activity there is a general increase of inflammatory cytokines leading to the early side effect as seen during immunotherapy.Another could be that antigens present on the tumors can be present on healthy tissue as well, or it could possible be caused by an increase in antibodies or organ specific t-cells.



Case: 68 ♂, stage IV melanoma 

 July 2016: pembrolizumab 
 Week 9: muco-cutaneous side-effects (biopsies) 
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He started treatment with pembrolizumab so anti-PD-1 in 2016.And at week 9 developed painful erosive mucosal lesions, as well as itchy papules on the chest area.PCR for herpes was negative and biopsies were taken.
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Here you see the mucosal biopsy, taken next to the erosive area, without  a hornlayer, with a band-like lichenoid infiltrate showing…..
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At higher power an interface dermatitis  with limited apoptosis.Combined with the clinical presentation the histology we diagnosed it as an erosive lichen planus.
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The second biopsy from the chest area shows another interface dermatitis.
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However,  compared to the previous biopsy we saw a lot of apoptosis, focally transepidermal.
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With marked hypergranulosis, like can be seen in LP, however the transepidermal apoptosis  is atypical for lichen planus.



Case: 68 ♂, stage IV melanoma 

 July 2016: pembrolizumab 
 Week 9: muco-cutaneous side-effects (biopsies) 
 Week 13: ↑ pruritic cutaneous lesions 

 Treatment delayed + prednisone 
 Week 15: lesion suspicious for SCC (biopsy) 
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Later during treatment the lesions spread and due to extensive pruritus, treatment was delayed and the patient was treated with prednisone.While improving the symptoms patient presented himself with a hyperkeratotisch nodule on the lower right leg.Under the suspicion of a squamous cell carcinoma a biopsy was performed.
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The biopsy showed an extensive squamous cell proliferation, at first view suspect for SCC…
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At a closer look at the surface we saw hypergranulosis…
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…and at the base an infiltrate with a stromal reaction
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At a closer look we see an interface dermatitis the base of the rete ridges with apoptosis, and only reactive atypia.�Combined these features can be seen in hypertrophic lichen planus and was treated with the addition of local corticosteroids



Case: 68 ♂, stage IV melanoma 

 July 2016: pembrolizumab 
 Week 9: muco-cutaneous side-effects (biopsies) 
 Week 13: ↑ pruritic cutaneous lesions 

 Treatment delayed + prednisone 
 Week 15: lesion suspicious for SCC (biopsy) 
 Week 22:↓ prednisone, ↑ side-effects 
 Week 26: progression  BRAF-MEK 
 Week 92: progression  nivolumab 
 Week 99: ↑ mucocutaneous side effects (biopsy) 
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When trying to taper of the prednisolone the side effect recurredEventually due to tumor progressions BRAF-MEK inhibition was started and eventually switched to nivolumab, another anti-PD-1 inhibitor due to further progressions.Now on to week 99 (7 weeks after treatment started), patient saw in increase in mucocutaneous side effect
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The most debilitatin were painfull hyperkertotisch erythematous plaques on the feet
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As well as lesions clinically suspect for lichen planus.
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In which you can clearly see the Whickham striae when we enlarge the image, which are the irregular white reticular lines corresponding to hypergranulosis.On the right  we see the overview of the biopsy of the knee
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With marked acanthosis, hypergranulosis, and a band-like infiltrate…
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…as well as vacuolar changes….
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…and apoptotic keratinocytes….As can be seen in idopathic lichen planus.Erytrocytes extravasation with signs of vasculitis



Case: 68 ♂, stage IV melanoma 

 July 2016: pembrolizumab 
 Week 9: muco-cutaneous side-effects (biopsies) 
 Week 13: ↑ pruritic cutaneous lesions 

 Treatment delayed + prednisone 
 Week 15: lesion suspicious for SCC (biopsy) 
 Week 22:↓ prednisone, ↑ side-effects 
 Week 26: progression  BRAF-MEK 
 Week 92: progression  nivolumab 
 Week 99: ↑ mucocutaneous side effects (biopsy) 
 Week 100-102: prednisone + progression (stop nivolumab) 
 Week … : ipilimumab 
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We now arrive at today where patient is once again being treated by prednisone, and sadly due to progression the nivolumab was stopped.In close deliberation with the oncologists we are now in the process of starting treatment with other immunsuppressant  in the hope patient can taper of the dose of prednisolone low enough so immune therapy can be restarted.



Lichenoid reactions 

 Pathogenesis LP unclear 
 5 P’s  (hyperkeratotic) plaques, erosive 
 Onset (mean): 2-4 months (up to 13 months) 
 5-20% mucosal 
 Localized, generalized 
 80% concurrent ”trigger” medication. 
 Histology 
 Band-like lichenoid, interface changes 
 ↑ epidermal necrosis 
 Limited eosinophilia 

Le Cleach L, et al. N Engl J Med. 2012 
Shi VJ, et al. JAMA Dermatol. 2016 
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Clinical variancePathogenesis unclearAuto-immuneCytotoxic CD8+ T lymphocytesTrigger antigen unknownDrug-induced



♀ 70 - stage IV coloncancer 
Nivolumab 
Week 12 
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Hardly visible pink reddish asymoptomatic lenticular papules.



T19-6184 
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Here you see the biopsy
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which showed wedge shaped hypergranulosis, with vacular changes and apoptosis at the junction. Classical picture of LP , however with eosinophils
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Upon closer inspection patient also showed reticular white lines in the oral mucoa, typical for lichen planus.These can be very painful and erosive, but are often asymptomatic.



Dermatologic Reactions 

 Rash (10-24%)  75% pruritic 
1. Maculopapular (14-24%) 
2. Lichenoid  
3. Psoriasiform 
4. Eczematous 

 Pruritus (14-47%) 
 Vitiligo (melanoma-associated)(7.5-25%) 
 Flare pre-existing AI diseases 
 

Coleman, et al. J AM Acad Dermatol, 2018.  
Cortellini A, et al. Oncologist. 2019  
Ensslin CJ, et al. J Am Acad Dermatol. 2013 

😥😥 
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While lichenoid reactions are some of the more specific dermatoloigc events, there is a range of different clinical presentations. In most trials there is no distinction made between types of rashes, let alone histological correlation.But the side effect with the highest incidence are nonetheless rashes of which 75% are pruritic and can be macuopapular, lichenoid, etc.Pruritis itself is also very common, as well as vitiligo in melanoma patients.It is know that patient with auto immune diseases usually get a flare up during checkpoint inhibition, like in the case of psoriasis, but they can also appear de novo.



Curry JL, et al. J Cutan Pathol. 2017 

Inhibitor CTLA-4 PD-(L)1 

Inflammatory  Neutrophile dermatoses 
 CD30 lymphomatoid reaction 

 Lichenoid 
 Psoriasiform 
 Eczematous 
 Erythema multiforme 
 Pityriasis lichenoides 

 Maculopapular rash (↑ CTLA-4) 
 Other: acneiform, pruritus, dermatomyositis, AGEP, photosensitivity reactions, radiation-

associated dermatitis, sarcoidosis 

Immunobullous  Dermatitis herpetiformis  Bullous pemphigoid 

Keratinocytes  Grover’s disease 

Melanocytes  Vitiligo, regression of nevi, tumoral melanosis 

SCAR  DRESS (?) 
 

 Exfoliative rash 

 Stevens Johnson syndrome, toxic epidermal necrolysis 



Maculopapular rash 

 ↑ anti-CTLA-4 

 Clinic: drug eruption 

 Histology: nonspecific 

hypersensitivity reaction. 

 Peak 6 weeks (range 4-10) 

 Drug eruption: <2 weeks 

 DRESS up to 40 days 

 Prodromal: SJS/TEN (7-140 dagen) 

 
Sibaud V, et al. Am J Clin Dermatol. 2018  
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…



♂ 74 - stage IV UCC 
Pembrolizumab 
Week 11 
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Within a couple of weeks patient developed these lesions with no history of skin disease.A biopsy was performed with the differential diagnosis of psoriasis of drug eruption
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The biopsy showed psoriasiform acanthosis…
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With at higher power compact parakeratosis with exudate in the horn layer, as well as exocytosis and spongiosis.�In the dermis we see oedema as well as some focal vacuolisation and large amount of eosiniphilsMore fitting with eczema and not psoriasis



♂ 76 - stage IV HNSCC 
Nivolumab 
Week 6 



♂ 76 - stage IV HNSCC 
Nivolumab 
Week 6 
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Biopsy showed a spongiotic dermattiis with eosinophils, which can be seen in both eczema or a drug hypersensitivity reaction.



♂ 83 – stage 4 NSCLC 

 Nivolumab 

 12 months: itching rash +/- 1 week 

 Biopsy: perivascular dermatitis with high amount of 

eosinophils as can be seen in a drug hypersensitivity 

reaction 

 Persistent complaints: Nivolumab stopped 

 



♂ 83 – stage 4 NSCLC 

 Nivolumab 

 12 months: itching rash +/- 1 week 

 Biopsy: perivascular dermatitis with high amount of 

eosinophils as can be seen in a drug hypersensitivity 

reaction 

 Persistent complaints: Nivolumab stopped 

 1 month later: wife has itchy rash…. 

 



♂ 83 – stage 4 NSCLC 

 Nivolumab 

 12 months: itching rash +/- 1 week 

 Biopsy: perivascular dermatitis with high amound of 

eosinophils as can be seen in a drug hypersensitivity 

reaction 

 Persistent complaints: Nivolumab stopped 

 1 month later: wife has itchy rash…. 

 



Time of onset 

 Maculapapular rash: 6 weeks 

 Lichenoid: mean 2-4 months 

 Other (sarcoidosis, eczematous, psoriasiform, lupus-like, …): 

 71% ≥ 3 months (median 4.2; range 0.5-38) 

 25% following cessation 

 Bullous pemphigoid: median 6-8 months 

Wang LL. et al. JAMA Dermatol. 2018 
Coleman, etal. J Am Acad Dermatol. 2018. 
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Durable respons even after treatment discontinuation of therapy. The effects of PD-1 inhibitors almost certainly last longer. Cutaneous irAEs associated with PD-1 inhibitor therapy therefore do not fit the profile of more traditional medication reaction



Phillips GS, et al. J Clin Oncol. 2019 
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In this graph you see the distribution of almost 300 adverse events seen in an oncodermatology outpatient clinic.On a side note, around 70 biopsies were performed so most are a clinical diangose.What stands is that 5% of the patients had a bullous eruption



 

♂ 59 - stage IV NSCLC 
Pembrolizumab 
Week 12 
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Intensie itchy plaques followed by
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Frozen section showed a subepidermal split blisterAnd the H&E stain showed a minimal infiltrate with some eosinophilsDirect immunofloresence showed a linear deposition of IgG as well as C3.



Bullous eruptions: anti-PD-(L)1 

 Incidence 1% 
 Large majority BP (1/5 oral lesions) 

 Other: bullous IgA dermatosis, bullous lichenoid 
 Classic: 
 Subepidermal blister + eosinophils 
 DIF/IIF positive (IgG, C3); BP180 antibodies 

 Onset 
 Nonspecific/ pruritus (57%): median 4 months 
 Bullae: median 6-8 months 

Lopez AT, et al. Int J Dermatol. 2018 
Siegel J, et al. J Am Acad Dermatol. 2018 



♀ 65 - stage IV UCC 
Pembrolizumab 
Week 10 
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On overview significant epidermal and dermal changes
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More comparable to one of the earlier patients with a lichenoid reaction
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With at closer inspection vacuolar changes with a sharply demarcated area of full thickness apoptosis of the epidermis.



♀ 65 - stage IV UCC 
Pembrolizumab 
Week 22 



Vitiligo 

Sibaud V, et al. Am J Clin Dermatol. 2018  

Associated with a prolonged overall survival  



79 ♂  T3b SSM on the left arm 

Staser K, et al. Br J Dermatol. 2016 

 Negative sentinal node 

 Developed in-transit metastases 

  T3bN2cM0 (IIIC) melanoma 

 Four courses of ipilimumab (2mo) 

Presentator
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Following the treatment multiple coalescing blue/black papules and nodules developed, which was excised.



Staser K, et al. Br J Dermatol. 2016 
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Histopathology revealed large nodular aggregates of heavily pigmented mononuclear cells within the dermis (Fig. 2a,b). A high melanin content obscured cell morphology (Fig. 2c), but postmelanin bleaching specimens showed plump histiocytes without evidence of atypia (Fig. 2d). Further immunohistochemical stains to evaluate for the presence of cells of melanocytic origin with Sox10, S100 and HMB-45 were negative.



Tumoral melanosis 

 Clinically suspicious for melanoma 

 Completely regressed melanoma (primary/metastatic) 

 Other: halo/blue, pigmented epithelial neoplasms 

 Work-up (!) Hx without melanoma 

 Histology:  

 Nodular/ sarcoid-like dermal aggregates of melanophages + melanine 

 No (atypical) melanocytes 

 Immunohistochemical: CD68 positive, S100, HMB-45, Melan-A negative 

 Staser K, et al. Br J Dermatol. 2016 
Laino A, et al. JAAD Case Rep. 2018 



Bari O, et al. Cureus. 2017 

15 cycles of pembrolizumab 



Concluding 

 Wide range of immunologic mediated side effects 

 “Rash” ≠ drug hypersensitivity reaction (?) 

 Anti-PD(L)-1: spectrum of lichenoid/interface dermatitis 

 Time relation!  Rule out other causes 

 Histology: atypical/extensive/refractory rashes/pruritus 

 Quality of life 



Thank you for your attention! 

y.elshot@amsterdamumc.nl 
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