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The development of immune checkpoint 
inhibitors has been a major breakthrough in 
cancer therapy. Despite their benefits, these 
agents are frequently associated with 
cutaneous side effects1. Here, we report the 
effective use of the Goeckerman regimen in 
the treatment of an evolving immune 
checkpoint inhibitor dermatosis.  
 

 
 
The patient is a 67-year-old male who was 
diagnosed with mesothelioma in April 2015 
and was started on pembrolizumab (200 mg 
IV every 6 weeks) in October 2015 at 
another institution. In July 2016, he 
developed a non-specific rash described in 
oncology records as: desquamation and 
induration on his extremities and crusting 

and fissuring of his hands. This improved 
with holding pembrolizumab and use of 
triamcinolone ointment.  
 
In August 2016 he re-started 
pembrolizumab. One month later, he 
developed an eruption described in outside 
oncology records as having well demarcated 
morphology and fissuring concerning for a 
psoriasiform dermatitis.  Pembrolizumab 
was held and he was treated with 75 mg of 
prednisone with subsequent taper and 
triamcinolone ointment with partial 
improvement. In December 2016 his 
pembrolizumab was discontinued due to 
persistent skin rash and hospitalization for 
adrenal insufficiency secondary to 
pembrolizumab.  
 
Approximately four months after his last 
dose of pembrolizumab, in April 2017, the 
patient first presented to University of 
California, San Francisco, Department of 

ABSTRACT 

The development of immune checkpoint inhibitors has been a major breakthrough in cancer therapy. 
Here, we report the effective use of the Goeckerman regimen in the treatment of an evolving immune 
checkpoint inhibitor dermatosis. The patient is a 67-year-old male who was diagnosed with 
mesothelioma in April 2015 and was started on pembrolizumab presenting with subsequent skin 
eruptions (psoriasiform dermatitis and bullous disease). He received eight months of Goeckerman 
therapy at University of California, San Francisco, Psoriasis and Skin Treatment Center. Within days 
of starting Goeckerman therapy, he had rapid improvement in his skin lesions along with a reduction 
in pruritus. The Goeckerman regimen is further discussed as a novel treatment method for checkpoint 
inhibitor dermatoses.  
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Dermatology given persistence of his rash. 
He had well defined erythematous papules 
and plaques with silvery scale involving 
approximately 20% body surface area 
consistent with a psoriasiform dermatitis 
(Figure 1).  

 

 
 
Figure 1. Presentation of psoriasiform dermatitis  
after 14 doses of pembrolizumab. The bilateral arms 
demonstrated well demarcated erythematous 
papules and plaques with overlying silvery scale. 

 
A skin biopsy was obtained at this time and 
revealed lichenoid psoriasiform dermatitis 
with cytotoxicity (Figure 2).  
 
The unique histological characteristics from 
this biopsy were as follows: thin band-like 
infiltrate of lymphocytes (some enlarged) 
and melanophages, and exocytosis of many 
lymphocytes into the surface epithelium that 
are coupled with scattered necrotic 
keratinocytes in outer epidermal layers 
along with a band of parakeratosis laced 
with serum. 
 
The decision to start Goeckerman therapy 
was based on the persistence of his rash 
and the previous failure of topical and oral 
steroids. 
 

 
 
Figure 2. Psoriasiform epidermis with parakeratosis 
in the stratum corneum above a thin band-like 
infiltrate of lymphocytes and melanophages, with 
exocytosis of lymphocytes into the surface 
epithelium. A few scattered necrotic keratinocytes are 
noted as well in the epidermis.  

 
He received eight months of Goeckerman 
therapy at University of California, San 
Francisco, Psoriasis and Skin Treatment 
Center (UCSF PSTC) which is a “day-care” 
outpatient phototherapy center equipped to 
treat patients with the Goeckerman regimen 
by a trained nursing staff. After eight months 
he noticed significant improvement with only 
residual plaques on his legs. However, he 
was also noted to have tense bullae twice, 
at sites unaffected by his psoriasiform 
dermatitis, during the treatment regimen. He 
was positive for bullous pemphigoid (BP) 
antibodies 180 and 230 on enzyme-linked 
immunoassay (ELISA) blood test, but his 
skin biopsy was negative on direct 
immunofluorescence (DIF). This eruption 
cleared with triamcinolone ointment.   
 
He restarted Pembrolizumab in March 2020, 
approximately three years after his last 
dose, given radiologic evidence of 
mesothelioma progression and after six 
doses developed a severely pruritic 
eruption. The patient again presented to the 
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USCF PSTC in late July 2020, with 
generalized, pink plaques with a violaceous 
hue involving approximately 60% body 
surface area (Figure 3).  
 

 
 
Figure 3.  Well defined erythematous papules 
coalescing into plaques covering approximately 60% 
BSA with several tense bullae with serosanguinous 
fluid and superficial erosions atop the plaques. 

 
There were a few scattered erosions on his 
back and left knee and two tense bullae 
filled with serosanguinous fluid on the 
proximal right upper arm. At this time skin 
biopsy showed a sub-epidermal vesicle with 
a few lymphocytes and eosinophils in the 
papillary dermis which was consistent with 
BP. There was also positive DIF with linear 
junctional deposition of IgG and C3. Bullous 
pemphigoid antibodies BP 180 and 230 
were also positive at a higher titer than 
previously.  
 
Pembrolizumab was held. He started the 
next day on Goeckerman therapy. This 
treatment was selected given his prior 
response to Goeckerman therapy and also 
to avoid a systemic agent which may have 
complicated his cancer treatment. Given the 
possible risk of precipitating bullae with 
phototherapy, the decision was made to first 
initiate a cool-down period with intense 
topical therapy only and to hold 
phototherapy.   
 
Within days of starting Goeckerman therapy, 
he had rapid improvement in his skin lesions 
along with a reduction in pruritus. His itch 
level was greatly reduced from a 9 out of 10 
to 1 out of 10 in this time period with 
sustained response. Six weeks after 
treatment initiation his skin was clear with no 

new blisters while on Goeckerman treatment 
(Figure 4).  He discontinued Goeckerman 
treatment after approximately two months 
total of treatment and with discontinuation 
had recurrence of skin blistering 
approximately two months later, which again 
resolved with Goeckerman therapy (without 
phototherapy). As of this writing, he has 
completed an additional 23 days of 
Goeckerman therapy with resolution of 
blisters and near resolution of rash. 
 

 
 
Figure 4. Six weeks after starting Goeckerman 
Therapy demonstrating clear skin with post-
inflammatory hyperpigmentation and with no new 
bullae  

 

 
 
The therapeutic use of immune checkpoint 
inhibitors is rapidly increasing given their 
unique mechanism of action and ability to 
treat advanced cancers. These agents 
include PD-1 inhibitors, such as 
pembrolizumab, and PD-L1 inhibitors. It is 
not surprising that cutaneous toxicities 
(irCAEs) represent one of the most frequent 
immune-related adverse events, as the 
etiology of many types of dermatitis are the 
result of overactive T-cells. This case is 
unique in that the patient developed two 
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different pathological morphologies 
(psoriasiform dermatitis and bullous 
pemphigoid) while on the same treatment 
and that the psoriasiform dermatitis, on 
histology, had characteristics of a cytotoxic 
reaction commonly seen in deficiency 
dermatitides and HIV-associated 
photodermatitis. These histological 
characteristics were as follows: thin band-
like infiltrate of lymphocytes (some enlarged) 
and melanophages, and exocytosis of many 
lymphocytes into the surface epithelium that 
are coupled with scattered necrotic 
keratinocytes in outer epidermal layers 
along with a band of parakeratosis laced 
with serum. 
 
There are several different methods for 
treating irCAEs which may depend on the 
severity of the presentation. Treatment for 
psoriasiform dermatitis induced by immune 
checkpoint inhibitors includes high potency 
topical corticosteroids, vitamin D3 
analogues, narrowband ultraviolet B 
phototherapy, and if lesions persist, retinoids 
or biologics2.  
 
The Goeckerman regimen, consisting of 
exposure to ultraviolet B (UVB) light and 
application of crude coal tar (CCT), was first 
introduced in 1925 for psoriasis. Based on 
the safety and efficacy of the therapy, the 
Goeckerman regimen is an excellent 
treatment modality for any patient with 
moderate to severe psoriasis, eczema, and 
other severe pruritic and/or inflammatory 
skin conditions3. One case report has even 
successfully documented the Goeckerman 
regimen in the treatment of eruptive 
keratoacanthomas and lichenoid dermatitis 
due to pembrolizumab4. Goeckerman 
therapy, to the authors’ knowledge, has 
never been reported as treating BP and a 
psoriasiform dermatitis due to an immune 
checkpoint inhibitor. Our patient rapidly 
improved with Goeckerman therapy which 

reduced his itch level from 9 out of 10 to 1 
out of 10 and cleared the erythematous 
plaques and papules with no new blister 
formation. His positive response was 
maintained for two months while enrolled in 
therapy. His blisters have recurred off 
therapy but have briskly responded to repeat 
Goeckerman therapy.  
 
There have been a few case reports and 
case series regarding the development of 
bullous disease in psoriasis patients treated 
with both UVA and UVB phototherapy5,6,7,8,9. 
In a series of 7 patients with psoriasis who 
subsequently developed pemphigus, 30% 
had been treated with phototherapy7. 
Pearson et. al. presented 3 cases of 
psoriasis patients presenting with BP 
induced by the Goeckerman regimen8. It is 
hypothesized that the reduced barrier 
function of the diseased psoriatic epidermis 
combined with the irritant effects of coal tar 
and UV light, together with a low-grade 
immunological basement membrane zone 
insult may precipitate blister formation in an 
otherwise subclinical BP process9. However, 
no clear mechanistic link or association has 
been described in large scale studies. Given 
the fact that BP may have been induced by 
pembrolizumab and exacerbated by UVB 
phototherapy, the decision was made to 
subsequently withhold phototherapy when 
the patient re-presented to Goeckerman 
therapy in March 2020.  
 

 
 
In conclusion, Goeckerman therapy may 
present a safe, rapid and effective method 
for checkpoint inhibitor dermatoses.   
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