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CASE REPORT

Increased Infiltration of CD8+ T Cells by Dacarbazine 
in a Patient with Mucosal Penile Melanoma Refractory 
to Nivolumab

Masato Funazumi, Takeshi Namiki, Yumi Arima, Kohei Kato, Kohei Nojima, Kentaro Tanaka1, 
Keiko Miura2, Hiroo Yokozeki
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Primary penile melanomas are rare tumors that represent less 
than 0.1% of all melanomas. We report a case of a 
60-year-old Japanese male with a mucosal penile melanoma 
and describe an increased CD8+ T cell infiltration in brain af-
ter dacarbazine (DTIC) administration. After partial penec-
tomy and left inguinal lymphadenectomy, he developed 
multiple lung, bone, spleen, brain and skin metastases. He 
was treated with interferon-β, DTIC and nivolumab. 
However, the metastases were not reduced in size. Immuno-
histochemistry showed an increase of CD8+ T cell infiltra-
tion and programmed death-ligand 1 (PD-L1) expression af-
ter the administration of DTIC, but the expression of pro-
grammed cell death protein 1 (PD-1) was negative. We spec-
ulate that DTIC exerted immunostimulatory effects, but nivo-
lumab was ineffective due to the negative expression of PD-1 
and/or an insufficient infiltration of CD8+ T cells. Although 
this is only one case, this case report could be the first step 
to discuss the development of effective therapies against mel-
anoma to take advantage of the increased CD8+ T cell in-
filtration elicited by chemotherapeutic agents. It would be 
beneficial to pay more attention to the relationship between 

DTIC and immune checkpoint modulators. (Ann Dermatol 
28(4) 486∼490, 2016)
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INTRODUCTION

Primary penile melanomas are rare tumors that represent 
less than 0.1% of all melanomas and their prognosis is 
quite poor1. The development of effective therapeutic mo-
dalities against penile melanomas is imperative. Here, we 
present a 60-year-old Japanese male with a mucosal pen-
ile melanoma treated with dacarbazine (DTIC) and 
nivolumab. Previous studies show that DTIC exerts im-
munostimulatory effects by inducing the local activation 
of natural killer (NK) and T cells2. We found an increased 
CD8+ T cell infiltration after the administration of DTIC. 
Although this is only one case, this case report could be 
the first step to discuss the development of effective thera-
pies against melanomas to take advantage of the increased 
CD8+ T cell infiltration elicited by chemotherapeutic 
agents. Our results emphasize the importance of the clas-
sification of patients and the discovery of appropriate diag-
nostic markers for that classification.

CASE REPORT

A 60-year-old Japanese male presented with a pigmented 
nodule at his urethral orifice and palpable nodes at his left 
inguinal lymph node (Fig. 1A). The patient had a history of 
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Fig. 1. (A) A pigmented nodule on the urethral orifice (indicated by the white arrow). (B) An atypical melanocytic proliferation arranged 
in sheets and in nests. (H&E, ×40). (C) Eosinophilic cytoplasm and vesicular pleomorphic nuclei with prominent nucleoli and frequent 
mitoses (H&E, ×200).

urination trouble and hematuria a half year before the pig-
mentation developed. A diagnosis of penile melanoma 
had been made from a biopsy at the previous hospital and 
he was referred to Department of Dermatology, Tokyo 
Medical and Dental University in May 2014. A partial pe-
nectomy and left inguinal lymphadenectomy had been 
performed. Histopathological findings showed melanin 
deposition and an atypical melanocytic proliferation ar-
ranged in sheets and in nests (Fig. 1B). The tumor cells 
had an eosinophilic cytoplasm and vesicular pleomorphic 
nuclei with prominent nucleoli and frequent mitoses (Fig. 
1C). Immunohistochemical examinations showed positive 
reactions for Melan-A, HMB-45 and S-100. A histopatho-
logical diagnosis of penile melanoma was made. Immu-
nostaining for CD8 revealed that few CD8+ T cells had in-
filtrated into the primary tumor (4.70±4.75 cells/field) and 
few CD8+ T cells were observed at the periphery of the 
tumor (16.15±12.16 cells/field), using a definition of 
“peripheral” as “both edge and its surrounding of the tu-
mor” (Fig. 2A). Immunostaining for programmed cell 
death protein 1 (PD-1) revealed a negative reaction on 
lymphocytes (Fig. 2B). Immunostaining for programmed 
death-ligand 1 (PD-L1) revealed a slight positive reaction 
on tumor cells (Fig. 2C). In October 2014, multiple lung 
metastases and splenic metastases were suspected by con-
trast-enhanced computed tomography (CT) (Fig. 3A), and 
positron emission tomography (PET)-CT revealed multiple 
lung, bone and splenic metastases. From November 2014, 
one course of DTIC 1,000 mg/m2 and 4 courses of inter-
feron (IFN)-β 3.0×106 IU local injection had been 
started. However, a metastatic lesion at the left frontal 
lobe of his brain was detected by magnetic resonance 
imaging. Tumorectomy in addition to γ-knife therapy was 
then performed. Immunostaining revealed an increased 
peripheral infiltration of CD8+ T cells in the brain meta-
static lesion (44.65±24.53 cells/field). This infiltration was 

significantly increased compared to the primary tumor 
(p＜0.0001) (Fig. 2D, J, K). Immunostaining for PD-1 re-
vealed a negative reaction (Fig. 2E) and immunostaining 
for PD-L1 revealed a slight positive reaction (Fig. 2F). 
According to PET-CT and contrast-enhanced CT in De-
cember, a local relapse on the remaining penis was found, 
and multiple lung and bone metastatic lesions and a 
splenic metastatic lesion had become larger than the last 
time (Fig. 3B). From January 2015, a first course of nivol-
umab administration was started. However contrast-en-
hanced CT after that treatment showed an increased num-
bers of lung metastatic lesions, a metastasis to the left 
Gerota fascia and a slight enlargement of the splenic meta-
static lesion (Fig. 3C). From February 2015, a second course 
of nivolumab administration was started. However, we 
discovered several subcutaneous nodules, which were 
considered to be new metastases, on his nasolabial sulcus 
and the right medial surface of his thigh. We performed a 
biopsy from a nodule (6 mm) at the nasolabial sulcus. 
Immunostaining revealed a CD8+ T cell infiltration at the 
peripheral site (18.20±10.16 cells/field) and inner site 
(6.15±6.54 cells/field) of the tumor. The increase of 
CD8+ T cell infiltration in the skin metastasis was not sig-
nificant compared to the primary tumor (Fig. 2G, J, K). 
Immunostaining for PD-1 revealed a negative reaction 
(Fig. 2H). Immunostaining for PD-L1 revealed a slight pos-
itive reaction (Fig. 2I). We evaluated the effect for a sec-
ond course of nivolumab administration by CT. The num-
ber of lung metastases had increased dramatically and a 
splenic metastatic lesion had become 33 mm (Fig. 3D). 
We estimated that the response to nivolumab admin-
istration was progressive disease (PD). 
The continuation of a treatment has come to be difficult 
due to a rapid enlargement and an increased number of 
metastases in the brain. He was discharged in order to 
transfer to the previous hospital for the purpose of pallia-
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Fig. 2. Immunohistochemistry for CD8 in the primary tumor (A), the brain metastatic lesion (D) and a skin metastatic lesion (G). 
Immunohistochemistry for programmed cell death protein 1 in the primary tumor (B), the brain metastatic lesion (E) and a skin metastatic 
lesion (H). Immunohistochemistry for programmed death-ligand 1 in the primary tumor (C), the brain metastatic lesion (F) and a skin 
metastatic lesion (I) (A∼I: ×100). Number of cells staining for CD8 expressed as means±standard deviations measured over 10 
high-power fields (×400) in the peripheral (J) and inner (K) layer of the tumor. Counting was performed independently by two observers. 
*p＜0.0001.
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Fig. 3. Contrast-enhanced computed 
tomography for a splenic metastatic 
lesion (A) before dacarbazine ad-
ministration, after dacarbazine ad-
ministration (B), after the first course 
of nivolumab administration (C), 
and after the second course of 
nivolumab administration (D). Dia-
meters of the splenic metastatic 
lesion (indicated by white arrows) 
are 13 mm (A), 20 mm (B), 21 mm 
(C) and 32 mm (D), respectively. 
Arrows indicate splenic metastatic 
lesions.

tive therapy.

DISCUSSION

Chemotherapeutic agents such as DTIC are capable of in-
ducing tumor cell death and shrinking tumor masses while 
concurrently facilitating antigen uptake and subsequently 
activating tumor-resident dendritic cells that prime anti-
gen-specific CD4+ and CD8+ T cells3. Previous studies 
suggest that DTIC exerts immunostimulatory effects by in-
ducing the local activation of NK and T cells2. DTIC trig-
gers the up-regulation of NKG2D ligands on melanoma 
cells, leading to NK cell activation and IFN-γ secretion 
by engagement of NKG2DL and NKG2D on NK cells. The 
NK cell-derived IFN-γ subsequently favors the up-regu-
lation of major histocompatibility complex class 1 mole-
cules on tumor cells, rendering them sensitive to cytotoxic 
CD8+ T cells2,4. In our case, we found an increased pe-
ripheral CD8+ T cell infiltration in a brain metastatic le-
sion after the administration of DTIC (Fig. 2D). Compared 
with the primary tumor, the infiltration of CD8+ T cells 

was significantly increased (p＜0.0001). This observation 
may suggest a potentiation of the cancer immune re-
sponse by a chemotherapeutic agent. One study showed 
that tumor-associated PD-L1 confers resistance to CD8+ 
cytotoxic T lymphocyte lysis5. This resistance system 
could be eliminated by blockade of PD-L1 and/or PD-1; 
however, other molecules such as PD-L2 also participate 
in this resistance mechanism. As for PD-1 expression, 
none of these 3 lesions was PD-1 positive in this patient 
(Fig. 2B, E, H). We speculate that there are two major rea-
sons why nivolumab was ineffective. One reason is that, 
since PD-1 was negative, other molecules on CD8+ T 
cells that participate in immune checkpoint regulation 
such as LAG-3 or TIM-3 may be key molecules in this pa-
tient and the blockade by nivolumab was ineffective. The 
other reason is the insufficient induction of CD8+ infiltra-
tion in order to induce sufficient responses to suppress tu-
mor growth. We also speculate that the decrease of CD8+ 
T cell infiltration from the brain metastasis to the skin 
metastasis might be due, at least in part, because the im-
munostimulatory effect of DTIC couldn’t last since the 
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DTIC administration was 5 months before the skin 
metastasis. 
Although we cannot deny that the increased infiltration of 
CD8+ T cells might be due to clonal heterogeneity of mel-
anomas and statistical significances were not exactly rig-
orous due to a comparison from different metastatic sites 
including skin and brain, this case is still of great interest 
because there’s few reports6,7, regarding the increased 
CD8+ T cells infiltration after an administration of DTIC 
and a limitation of obtaining biopsy specimens from ap-
propriate metastatic sites of melanoma patients. Recent 
studies have revealed that immune checkpoint modulators 
have better effects in cases of high intratumoral CD8+ T 
cell infiltration8, so the classification of melanoma patients 
in terms of the effectiveness of nivolumab and its markers 
to distinguish nivolumab-sensitive patients will be 
imperative. We also should be cautious about an in-
creased CD8+ T-cell infiltration by nivolumab in analyz-
ing data in order to exclude unnecessary biases. If a strat-
egy targeting PD-1 is ineffective due to the low expression 
of PD-1 in a melanoma patient, alternative strategies tar-
geting other molecules participating in immune check-
points should be considered. Although this is only one 
case, this could be the first step for us to speculate that a 
novel strategy to control metastatic sites of melanomas in 
nivolumab-insensitive patients is to take advantage of the 
enhancing effect on CD8+ T cell infiltration by DTIC. The 
administration of DTIC prior to nivolumab should have a 
benefit in a subset of melanoma patients. An appropriate 
selection of melanoma patients in addition to the develop-
ment of appropriate markers to identify those patients is 
important.
In conclusion, we presented a case with an increased 
CD8+ T cell infiltration after the administration of DTIC. 
We speculate that this supports a potentiation of the can-
cer immune response by chemotherapeutic agents. This 
analysis based on different metastatic sites including skin 
and brain, and a bias due to clonal heterogeneity of mela-
nomas is not exactly excluded in this study. An accumu-
lation of such cases is required to substantiate this result 
by correcting those biases and eventually develop more 

effective strategies as therapeutics using immune check-
point modulators such as nivolumab.
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