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Abstract 

Simultaneous or sequential, planned administration of ipilimumab could significantly en-

hance the antitumor effects of nivolumab in advanced melanoma patients. On the other 

hand, the efficacy of ipilimumab for nivolumab-resistant advanced melanoma is extremely 

poor. Therefore, additional supportive therapy for anti-PD-1 antibody therapy-resistant ad-

vanced melanoma has been widely investigated. In this report, we describe a case of multiple 

in-transit melanomas developing in a nivolumab-resistant patient successfully treated with 

ipilimumab in combination with imiquimod. Our present case suggested a possible therapy 

for nivolumab-resistant multiple in-transit melanomas using ipilimumab in combination with 

topical imiquimod. © 2018 The Author(s) 
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Introduction 

Simultaneous or sequential, planned administration of ipilimumab could significantly 
enhance the antitumor effects of nivolumab in advanced melanoma patients [1–3]. On the 
other hand, the efficacy of ipilimumab for nivolumab-resistant advanced melanoma is only 
3.6% [4], suggesting the need for an additional supportive therapy for anti-PD-1 antibody 
therapy-resistant advanced melanoma. In this report, we describe a case of multiple in-
transit melanomas developing in a nivolumab-resistant patient successfully treated with 
ipilimumab in combination with imiquimod. Our present case suggested a possible therapy 
for nivolumab-resistant multiple in-transit melanomas using ipilimumab in combination 
with topical imiquimod. 

Case Report 

A 67-year-old Japanese male visited our outpatient clinic with multiple nodules and 
prominent lymph edema on his left foot. He had been treated for acral lentiginous melanoma 
and had undergone excision of the tumors and left inguinal lymph node dissection 
(pT4aN3cM0 stage III C). In addition, after the surgical treatment, he had developed multiple 
pelvic lymph node metastases and was treated with nivolumab for 1 year with a complete 
response. The physical examination revealed multiple, skin-colored, dome-shaped, nodules 
on the left lower extremities. A biopsy specimen revealed dense infiltration of spindle-
shaped atypical cells with pigmentation from the superficial dermis to the deep dermis (Fig. 
1A). From the above findings, we diagnosed this patient as having multiple in-transit mela-
nomas. We continued to administer nivolumab at 2 mg/kg every 3 weeks with intensity-
modulated radiotherapy (5 Gy, 6 fractions). Four months after the radiation therapy, multi-
ple in-transit metastases on the scrotum (Fig. 1B) and right external iliac lymph node had 
developed. Then, we administered ipilimumab (3 mg/kg every 3 weeks). In addition, we 
topically administered 5% imiquimod 3 weeks after the first administration of ipilimumab. 
Six weeks after we had started to administer topical imiquimod, all in-transit melanoma 
lesions had disappeared with scaring (Fig. 1C); however, the right external iliac lymph node 
remained swollen.  

Discussion 

Immune checkpoint inhibitors, such as nivolumab and ipilimumab, significantly prolong 
the overall survival and improve the response rate of unresectable metastatic melanoma [1–
3]. Therefore, the enhancement of antitumor effects of anti-PD-1 antibody has been widely 
investigated [1–6]. Indeed, Larkin et al. [1] reported that the rate of overall survival at 3 
years was 52% in the nivolumab group and 34% in the ipilimumab group. Moreover, simul-
taneous administration of nivolumab and ipilimumab or sequential, planned switching to the 
administration of nivolumab followed by ipilimumab significantly improved the response 
rate, suggesting that these methods are among the most effective protocols for unresectable 
metastatic melanoma, though the ratio of immune-related adverse events was also signifi-
cantly increased [2, 3]. On the other hand, recently, Fujisawa et al. [4] reported that the re-
sponse rate of nivolumab followed by ipilimumab was extremely low in nivolumab-resistant 
patients in spite of the development of severe immune-related adverse events. These reports 
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suggested the need for a combined therapy that enhances the antitumor effects of ipili-
mumab for nivolumab-resistant advanced melanoma patients. 

Imiquimod is an immunomodulatory, small-molecule compound in the imidazoquino-
line family that induces antitumor effects through Toll-like receptor 7 [7, 8]. Recent reports 
suggested that topical imiquimod is useful for the treatment of melanoma both in mice and 
humans [7–10]. Furudate et al. [7] reported the immunomodulatory effects of imiquimod on 
tumor-associated macrophages, leading to a decrease in the ratio of regulatory T cells and an 
increase in the cytotoxic T cells in vivo. In another report, Singh et al. [10] reported that in-
tratumoral administration of Toll-like receptor 7/8 agonist significantly enhanced the thera-
peutic effect of anti-CTLA4 antibody to suppress B16F10 melanoma growth in vivo. Moreo-
ver, Joseph et al. [11] described two cases of in-transit melanoma patients successfully treat-
ed with ipilimumab together with topical imiquimod. From the above findings, we hypothe-
sized that topical imiquimod could enhance the antitumor effects of ipilimumab even in 
nivolumab-tolerated melanoma patients. Indeed, the administration of ipilimumab in com-
bination with ipilimumab dramatically reduced the multiple in-transit melanomas in our 
present case. As in a mouse model, imiquimod might decrease regulatory T cells to abrogate 
the immunosuppressive microenvironment at the tumor site [7]. Since this report presents 
only a single case, further cases are needed to clarify the efficacy of ipilimumab in combina-
tion with imiquimod. 
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Fig. 1. Dense infiltration of spindle-shaped atypical cells with pigmentation from the superficial dermis to 

the deep dermis (A). Multiple in-transit metastases on the scrotum that are ingrown: before imiquimod 

treatment (B) and after imiquimod treatment (C). 

 

http://dx.doi.org/10.1159%2F000485612

	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtStart
	A20_KeywordsTitle
	StartKeywords
	A21_Keywords
	A22_AbstractTitle
	A23_Abstract
	FigText_1
	H01_RefTitle
	T21_References
	H02_Ref
	EndeReferenzen
	Fig_1
	FigStart
	Weiter

	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 
	CitRef_10: 
	CitRef_11: 


