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Antitumor Granuloma Formation by CD4* T
Cells in a Patient With Rapidly Progressive
Melanoma Experiencing Spiking Fevers,
Neuropathy, and Other Immune-Related
Toxicity After Treatment With Ipilimumab

Case Report

A 61-year-old woman was diagnosed in 1990 with malignant
melanoma arising on the left shoulder and underwent wide local
excision. No other details are available regarding the initial histology
or work-up. Inlate 2011, the patient developed a left axillary mass. An
attempted resection took place in early 2012. This procedure was
aborted after the mass was deemed unresectable as a result of close
proximity to essential neurovascular structures. However, a biopsy
revealed metastatic melanoma with immunohistochemistry positive
for Melan-A and S100. Histologically, this biopsy revealed sparse,
individually disposed CD4" and CD8" T cells that were scattered
throughout the tumor nodule (Figs 1A through 1C; H&E, CD4 and
CD8, respectively). Mutational analysis of the tumor revealed a point
mutation in codon 61 of NRAS resulting in replacement of glutamine
for arginine in the product protein. Only wild-type sequences were
found in BRAF. A positron-emission tomography scan revealed ex-
tensive hypermetabolic left axillary, infraclavicular, supraclavicular,
and cervical lymphadenopathy as well as a hypermetabolic intrapa-
rotid lymph node.

The patient was then referred to our institution, where she began
receiving treatment with ipilimumab at a dose of 3 mg/kg every 3
weeks. In the 3 weeks between doses one and two, the patient was
noted to have a massive increase in axillary lymphadenopathy. Before
treatment, she had palpable disease within the axilla, although it did
not affect her left arm. By the second dose, the mass had grown such
that adduction of the patient’s arm was limited in the final 45 degrees
of motion. Two days after the second dose of ipilimumab, the patient
began experiencing twice-daily relapsing fevers. These were consis-
tently in the range of 38.9°C to 40°C and were associated with drench-
ing sweats. The patient was evaluated on two occasions in emergency
departments over the next 7 days, where blood cultures were negative,
CBC was unremarkable, chest x-ray was clear, computed tomography
(CT) of the abdomen was unremarkable, and no localizing signs of
infection were observed. By day 10 of these fevers, the patient was
admitted for palliative support. On physical examination, the left
axillary lymphadenopathy had decreased to the size noted at her initial
consultation. In the context of what seemed clinically to be an
ipilimumab-induced cytokine storm, a biopsy of the left axillary tu-
mor was obtained. This biopsy revealed focally brisk infiltration of
tumor by T cells, with a marked CD4 predominance over CD8 (Figs
1D through 1F; H&E, CD4 and CDS8, respectively) and multinucleated
histiocytes (Fig 1D and 1H, arrows) that also stained for CD4 (Fig 11,
arrow) and formed small microgranulomas. The T cells varied from
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being singly disposed to aggregated at the perimeter of small tumor
micronodules (Figs 1D through 1I). As opposed to the pretreatment
specimen (Fig 1]), post-treatment infiltrating CD4 " T cells and his-
tiocytes surrounded and obliterated small tumor nodules (Figs 1K and
1L, respectively). Correlation with adjacent hematoxylin and
eosin—stained sections revealed that the obliterated micronodules
were composed of both lymphocytes and multinucleated histiocytes
that formed discrete granulomatous foci. Forkhead box P3—positive T
cells were rare. The patient continued to experience high fevers and
drenching sweats that were refractory to antipyretic agents (including
acetaminophen, nonsteroidal anti-inflammatory drugs, and meperi-
dine) for 2 additional days. Fifteen days after the second dose of
ipilimumab, the patient experienced defervescence, although she was
noted to have lost 11 kg in weight during the fever episode. After
discharge, the patient developed facial asymmetry, low energy, and
vision changes, which she described as like looking through a piece of
paint-specked glass. Biochemical interrogation of the pituitary axis
revealed no abnormalities, and magnetic resonance imaging of the
brain with pituitary cuts indicated no stroke or hypophysitis. Neuro-
logic and ophthalmologic consultations suggested diagnoses of Bell’s
palsy and uveitis, with supportive care and prednisolone eye drops as
therapy, respectively.

The patient returned to the clinic approximately 3 weeks later,
after treatment with corticosteroid eye drops, and demonstrated res-
olution of facial asymmetry and no observable immune-related toxic-
ity. A restaging CT scan confirmed that the melanoma had decreased
in size to approximately the size seen on the patient’s initial CT scan at
diagnosis. Given that lymphadenopathy persisted and given the lack of
future treatment options with significant expected efficacy, the patient
requested a third dose of ipilimumab, and this was administered after
a discussion of risks and benefits. Two weeks later, the patient de-
scribed a return of the visual symptoms as well as the development of
peripheral neuropathy involving the fingers, toes, and soles of her feet.
Uveitis was again treated with corticosteroid eye drops. The neu-
ropathy pain was described as a constant burning and tingling
sensation. This increased over time, eventually involving her feet
up to her knees bilaterally as well as her fingertips and the T10
right-sided cutaneous distribution. Functionally, the patient be-
came unable to knit and began to have unsteadiness when walking
down stairs. Interventions, including high-doses of gabapentin and
prednisone, failed to provide benefit. Electromyography demon-
strated a distal symmetric polyneuropathy with degeneration of
sensory and motor axons in the feet as well as sensory axons in the
hands. Given these symptoms, the fourth dose of ipilimumab was
held, and over time, these neuropathy symptoms improved some-
what without other intervention. A subsequent restaging CT scan 6
weeks later showed near resolution of the adenopathy in the left
axilla. This is shown in Figure 2, where two CT cuts demonstrate
tumor shrinkage over time. Pretreatment scans are shown in Fig-
ures 2A and 2B, scans after two doses of ipilimumab and immune
induction with fevers are shown in Figures 2C and 2D, and scans
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after three doses of ipilimumab and the development of neuropa-
thy are shown in Figures 2E and 2F.

Discussion

Although T-cell infiltrates in primary melanomas are not un-
common and are linked to prognosis,"* similar findings are rare in
untreated metastases. Ipilimumab is a recombinant human monoclo-
nal antibody that binds the cytotoxic T-lymphocyte—associated anti-
gen 4 (CTLA-4). The rationale for its use in the treatment of
melanoma is to block immune system downregulation by CTLA-4,
which is normally achieved by competing with the costimulatory
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molecule CD28 for their common ligands CD80 and CD86.>* Cur-
rent reports of ipilimumab-induced antimelanoma immune re-
sponses implicate antigen-specific CD8 ™ T cells as dominant effectors,
although CD4™ T cells also are activated.>® In our patient, the domi-
nant immune response was mediated by CD4 ™ rather than CD8* T
cells and discrete microgranulomas formed by activated CD4™* multi-
nucleated histiocytes that seemed to collaborate in the destruction of
tumor micronodules.

Antitumor granulomatous reactions have been described previ-
ously in primary tumors as well as in draining lymph nodes with or
without metastases in a wide variety of solid tumors including breast,
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larynx, lung, stomach, colon, and kidney.”"* In terms of their patho-
physiology, it has been speculated that such granulomatous responses
could represent hypersensitivity reactions to certain tumor antigens or
constitute innate immune reactions to tumor cell necrosis.'>"> Ipili-
mumab, by unleashing T-cell-mediated immune responses, facilitates
local and systemic production of cytokines.* Granulomatous reac-
tions are known to be triggered and sustained by cytokines such as
interferon gamma, tumor necrosis factor «, and interleukin-12 that
are produced by activated T cells and macrophages.'® In our patient,
the antitumor granulomatous response was associated with tumor
regression clinically and features of cytokine storm, both potentially
relevant to the extent and nature of the immunohistochemical find-
ings. Unfortunately, it has not been determined yet whether this type
of immune reaction has any prognostic relevance.'®'”

Although, to our knowledge, this is the first report documenting
an active and effective granulomatous antimelanoma response as a
result of ipilimumab treatment, previous granulomatous phenomena
have been associated with this agent. Interstitial nephritis and pulmo-
nary sarcoid-like infiltrates have been described in patient-derived
samples, with dendritic cells, macrophages, as well as variable popula-
tions of CD4", CD8™, and forkhead box P3—positive T cells being
documented.'®*° However, these granulomas were described in the
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context of toxicity to the drug and were not directly implicated in the
antitumor activity of anti-CTLA-4 therapy.

Preclinical studies have suggested that melanomas harboring
activation of the mitogen-activated protein kinase pathway are asso-
ciated with an immunosuppressive phenotype.*' However, paradox-
ically, patients with NRAS-mutated melanomas, as in our patient,
have been preliminarily associated with increased response rates to
high-dose interleukin-2 immunotherapy.** Although it is unknown
whether this association holds for immune checkpoint blockade ap-
proaches, it is of interest to speculate that the robust and effective
antimelanoma response noted herein may relate to upstream factors
that are integral to this patient’s melanoma.

Clinically, this case highlights the diversity of immune-related
adverse effects that are possible after anti-CTLA-4 treatment. Several
reviews have described the incidence and management of these so-
called events of special interest,>>** as they are termed by the US Food
and Drug Administration, although, to our knowledge, this is the first
report of a syndrome of relapsing, spiking fevers associated with signifi-
cant morbidity. Our patient case also highlights potential challenges re-
lated to achieving a balance between patient expectations for therapeutic
benefit and the risk of immunotherapy-related toxicities. Early clinical
trial data suggested a correlation between the development of
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immune-mediated toxicity and survival. However, this has not
been validated in larger studies.>> Therefore, it is understandable
that some patients are willing to risk additional toxicity with sub-
sequent immunotherapy. This case emphasizes the ongoing need
for improved therapeutic options for patients with unresectable or
metastatic BRAF wild-type malignant melanoma.
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