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Introduction 
In 1985, Wolf and Wolf first described an isotopic 
response, characterized as the occurrence of a new 
skin disorder at the site of previous skin lesion that 
has already healed [1]. To-date, many of the 
descriptions of Wolf isotopic response (WIR) have 
been of dermatoses or lesion development at the 
site of a healed viral infection. 

 

Case Synopsis 
A man in his 60s presented to dermatology clinic for 
evaluation of a rash. He had a past medical history of 
metastatic hepatocellular carcinoma and had  

received palliative radiation to the left side of his 
back for bony metastases a few months prior to 
starting pembrolizumab immunotherapy for 
treatment of his malignancy. Shortly after starting 
pembrolizumab, he developed a pruritic, scaly rash 
on the trunk. To the left side of his back, there was a 
well demarcated hyperpigmented patch in the site 
of previous radiation, with numerous colonizing and 
coalescing erythematous-to-violaceous scaly 
papules (Figure 1). A biopsy demonstrated a 
lichenoid infiltrate with numerous eosinophils 
(Figure 2). A lichenoid cutaneous immune-related 
adverse event (cirAE) localized to a site of previous 
radiation was diagnosed, representing an isotopic 
response. The patient passed away shortly after 
evaluation of the cirAE and no outcome regarding 
this diagnosis is available. 

Abstract 
Wolf isotopic response refers to a new skin disorder 
manifesting in the area of a previous skin lesion that 
has healed. A variety of disease processes and 
dermatoses have been described that evoke an 
isotopic response. We report a man with metastatic 
hepatocellular carcinoma who received palliative 
radiation and later experienced a pembrolizumab-
induced lichenoid dermatitis at the same site of 
radiation, representing a cutaneous immune-related 
adverse event displaying an isotopic response. 

Figure 1. Coalescing erythematous-to-violaceous scaly papules 
localized to a well demarcated hyperpigmented patch at the site 
of previous radiation therapy on the back. 
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Case Discussion 
In 2017, Wolf and Wolf altered their definition of WIR, 
given that the original requirement for a new disease 
appearing on apparently healthy and unaffected 
skin may not fit, as previously affected or injured skin 
may exhibit ongoing damage or long-lasting 
changes to the local microenvironment [2]. The 
updated and expanded definition of WIR notes that 
“an isotopic response occurs when the site of the 
healed disease determines the site of the second 
entirely unrelated disease.” The first disease may 
now include pigmentary changes, scars, or other 
minimal changes left by the first disease. It is 
postulated that the second dermatosis follows a 
“path of least resistance” and appears at sites that 
carry memory from previous inflammation or injury. 
It is important to differentiate WIR from the 
isomorphic response of Koebner, which describes 
the appearance of an existing disease at another 
location, such as in patients with psoriasis or lichen 
planus who may develop new lesions of the same 
disease at sites of injury. 

Potential conflicts of interest 

Conclusion 
Cutaneous immune-related adverse events 
secondary to immunotherapy have diverse clinical 
presentations with variable timing of onset [3], but 
they are not commonly known to display isomorphic 
or isotopic responses. Post-radiation changes are 
also not commonly reported as the first disease that 
dictates the location of the second disease in WIR. 
Many cirAEs, such as lichenoid eruptions, spongiotic 
dermatitides, or bullous pemphigoid, may mimic 
their idiopathic counterparts clinically. Although 
lichenoid dermatitides are known to exhibit 
isomorphic responses, they have rarely been 
reported to display isotopic responses [4]. It is 
presumed that the patient’s lichenoid cirAE in the 
case discussed here followed the “path of least 
resistance” and its presence was determined by the 
site of previous radiation therapy. Herein, we report 
a lichenoid cirAE dictated by the site of cutaneous 
radiation changes, representing Wolf isotopic 
response. 
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Figure 2. H&E histopathology of biopsy of rash on patient’s back demonstrating a lichenoid infiltrate A) at low power, 12×; B) with the 
presence of eosinophils, 42×. 
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