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Abstract

Background: Metastasized Adrenocortical Carcinoma (ACC) ranks
high among tumors with a dismal prognosis. Antibodies blocking
PD-1, such as nivolumab, have proven efficacy against a variety
of metastasized malignancies. In this case report, we present a
long-term survivor with metastasized ACC who responded well to
treatment with nivolumab but showed disease progression after
discontinuation of PD-1 blockade due to intolerable immunotherapy-
associated Polymyalgia Rheumatica (PMR).

Case Presentation: A 38-year-old woman was subjected to
adrenalectomy due to newly diagnosed adrenocortical carcinoma.
Over the next 15 years, multiple metastases were treated using
surgery, radiotherapy, chemotherapy, mitotane and targeted
radionuclide therapy. The histological examination of brain
metastases that occurred 16 years after primary diagnosis
revealed high PD-L1 expression on adrenocortical carcinoma
cells prompting the initiation of nivolumab therapy. The patient
displayed a pronounced response to immunotherapy with significant
regression of pulmonary and abdominal metastases. After 28 cycles
of nivolumab, however, the patient complained about intolerable
pain and stiffness of proximal muscles compatible with polymyalgia
rheumatica. Thus, nivolumab was discontinued and corticosteroids,
as well as cyclophosphamide, were administered. While the muscle
pain could be alleviated using intensified immunosuppression,
Positron Emission Tomography (PET) imaging performed after
suspension of nivolumab showed progressive disease of formerly
controlled metastases and the manifestation of entirely new
metastatic lesions.

Conclusion: This case report showcases the clinical efficacy
of PD-1 blocking therapy in a heavily pre-treated patient with
metastasized adrenocortical carcinoma. Moreover, we present

*Corresponding author: Dennis Harrer, Department of Hematology and Internal
Oncology, University Hospital Regensburg, D-91052 Erlangen, Germany, Franz-
Josef-Strauss-Allee 11, D-93053 Regensburg, Germany, Tel: 09419445510;
E-mail: dennis.harrer@ukr.de

Received: March 27, 2020 Accepted: April 15, 2020 Published: April 27, 2020

the first case report of disease progression after discontinuation
of PD-1 blocking therapy due to PMR highlighting PMR as a rare but
severe immunotherapy-related adverse event. Finally, we compiled
published cases about PMR arising during therapy with nivolumab or
pembrolizumab.
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Introduction

Adrenocortical Carcinoma (ACC) constitutes rare endocrine
neoplasia with a poor prognosis. In advanced ACC, five-year-survival
rates are clearly below 20%, and the long-term survival of patients with
metastasized ACC is extremely rare [1-3]. The current therapeutic
armamentarium for ACC comprises surgery, the adrenolytic agent
mitotane, other localized treatment modalities and cytotoxic
chemotherapy [4].

The Programmed Death 1 (PD-1)/Programmed Death 1 Ligand
(PD-L1) axis assumes a crucial role in protecting tumor cells from T-cell
mediated anti-cancer immune attack. Antibodies blocking PD-1 on T
cells, such as nivolumab or pembrolizumab, have caused spectacular
tumor regressions across a variety of different cancer entities [5].
Nevertheless, the unselected induction of T cell activation by PD-1
blocking antibodies harbors the potential for serious autoimmune
toxicities. Recurrent immune-related adverse events (irAEs) include
hepatitis, colitis, pancreatitis, hypophysitis, thyroiditis, dermatitis,
neurotoxicity, myositis and arthritis. Depending on the severity,irAEs
are treated with immunosuppression and discontinuation of
immunotherapy.

Polymyalgia Rheumatica (PMR), which predominantly affects
females above 50 years of age, is characterized by pain and morning
stiffness of proximal muscles, such as thighs, shoulders, hips, and
neck [6]. Whereas elevation of Creatine-Kinase (CK) is uncommon
in patients suffering from PMR, C-Reactive Protein (CRP) and
Erythrocyte Sedimentation Rate (ESR) are suitable indicators for
active PMR [6]. Therapy of PMR usually requires the administration
of moderate-dose corticosteroids resulting in the swift resolution of
symptoms [6].

In this case report, we present a rare long-term survivor with
metastasized ACC who responded well to treatment with nivolumab
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but showed disease progression after discontinuation of PD-1
blockade due to intolerable immunotherapy-associated polymyalgia
rheumatica. This report aims to corroborate the clinical efficacy of
nivolumab in the treatment of metastasized ACC and to highlight
PMR as a rare but severe and treatment-limiting immunotherapy-
related adverse event.

Case Presentation

A 38-year-old woman diagnosed with glucocorticoid-secreting
adrenocortical carcinoma underwent laparoscopic adrenalectomy in
2001. One year later, a retro-pancreatic metastasis was detected and
surgicallyremoved. In the followingyear, anotherabdominal metastasis
was resected, and on the suspicion of pulmonary metastases, mitotane
treatment was initiated. Over the ensuing six years, progressive
disease was observed in both lungs prompting repetitive surgical
interventions and the application of three cycles of streptozotocin
as well as seven cycles of carboplatin/etoposide (Figure 1).
In 2010, a scapular metastasis was excised. Within the next seven
years, continuous progression of pulmonary metastases necessitated
counteraction with a multimodal therapeutic approach involving
gemcitabine/capecitabine chemotherapy, stereotactic radiation and
targeted radionuclide therapy using I-131-iodometomidate (Figure 1).
In December 2017, the patient was hospitalized with sudden
cognitive impairments and headache. Magnetic resonance imaging
revealed metastases in the temporal and occipital lobes (Figure 2).
Histopathological examination of the fully resected occipital lesions

revealed less differentiated epithelial carcinoma cells showing high
proliferation and an immunohistochemistry profile concordant with
the known adrenal carcinoma. Also, carcinoma cells displayed high-
grade microsatellite instability (MSI-H). Moreover, five percent of
the tumor cells stained positive for PD-L1 (2/6 Cologne proportion
score), and PD-L1 could be detected on up to 25% percent of the
tumor surrounding cells. Hence, after radiotherapy of the temporal
metastasis and the occipital resection field, immunotherapy with the
PD-1 blocking antibody Nivolumab was started at 240 mg biweekly
in March 2018. After two months, Positron Emission Tomography
(PET) imaging revealed metabolicresponse in pulmonary metastases
(Figure 3A). In August 2018, both pulmonary and abdominal lesions
showed significant tumor regression (Figure 3A and 3B).

However, approximately oneyearafterinitiation ofimmunotherapy
the patient complained about progressive diffuse muscle pain clustered
around the shoulders, the pelvic girdle, and the thighs. Physical
examination revealed subfebrile temperatures. Indicators of muscle
damage, such as CK and Lactate Dehydrogenase (LDH) remained
at baseline. Elevated levels of C-Reactive Protein (CRP: 39 mg/dl,
normal: <5 mg/dl) suggested an ongoing inflammatory process. Based
on those clinical findings a diagnosis of immunotherapy-associated
PMR was made. Nivolumab therapy was suspended after 29 cycles.
Furthermore, Prednisolone was started at 50mg daily resulting in
mitigation of muscle pain and normalization of CRP. Subsequent
efforts to taper the Prednisolone dose led to a re-emergence of PMR
with a concomitant rise in CRP up to 100 mg/dl (normal <5 mg/dl).

disease manifestation date treatment
adrenalcortical carcinoma 2001 adrenalectomy
retro-pancreatic metastasis 2003 resection
new abdominal metastasis and new resection,
pulmonary metastases 2004 mitotane
new solitary pulmonary metastasis 2005 resection. lymph node dissection
new pulmonary metastases 2006 resection. lymph node dissection
two new pulmonary metastases 2007 slreptozotopin (3 cyt?les}, resection,
carbaplatinfetapaoside (7 cycles)
new pulmonary metastases 2009 resection
scapular metastasis 2010 resection
new pulmonary metastases 2011 gemcitabine/capecitabine
growing pulmonary metastases, 2011 stereotactic radiation
pancytopenia 8 x5 Gy
multiple pulmonary metastases 2013 stereotactic radiation 8 x 6 Gy
growing pulmonary metastases 2014 I-131-iodometomidate 19.4 GBq
growing pulmonary metastases 2017 I-131-iodometomidate 25,3 GBq
brain metastases 2017 resection and radiation
nivolumab 240mg biweekly
Figure 1: Chronology of disease progression and therapeutic countermeasures from initial diagnosis to onset of nivolumab treatment.
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Figure 2: Cranial magnetic resonance imaging before (A) and after (B) resection of occipital metastases.
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Figure 3: Serial staging of pulmonary (A) and abdominal (B) metastases
(yellow arrows) using positron emission imaging at the indicated time-
points. Nivolumab was started in March 2018 and discontinued in April
2019.

Finally, sufficient control of PMR could be achieved with 100 mg
Prednisolone daily in combination with oral cyclophosphamide at 50
mg twice daily. Gradually, the Prednisolone dose could be successfully
lowered to 10mg without additional cyclophosphamide. Currently,
no clinical manifestations of PMR are present. Unfortunately, PET-
imaging performed after discontinuation of Nivolumab treatment
revealed the progressive disease of previously controlled pulmonary
metastases (Figure 3A). Besides, a new metastasis was found in the
cerebellum. Given the initially difficult control of PMR requiring
ongoing intensified immunosuppression, a re-exposure to Nivolumab
was dismissed. Pulmonary metastases were surgically removed, and
the patient underwent radiotherapy for the cerebellar lesion. Most
recently, PET-imaging performed seven months after discontinuation
of Nivolumab treatment showed new soft-tissue metastases located
around the pelvic girdle (Figure 4). The patient is currently being
prepared for re-exposure to Nivolumab therapy.

Discussion

Metastasized ACC is a rare entity with a sinister prognosis. While
localized ACC (stage I and II according to ENSAT classification)
exhibit survival rates well above 50%, 5-year survival for stage III
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Figure 4: Positron emission imaging conducted in December 2019 revealing
new metastases (red and yellow arrows).

(lymph node involvement)is around 50% and for patients with
metastasized ACC (stage IV) overall survival rates approximate
13% [3]. Thus, clinical courses with stage IVACC extending over
more than a decade are rather uncommon. Given the paucity of
effective treatment options in case of ineligibility for surgery, novel
treatment strategies beyond chemotherapy and mitotane are urgently
needed. Unfortunately, the molecular architecture of ACC is rather
heterogenous lacking signature oncogenic drivers that are druggable
[7-9].

Antibodies blocking the checkpoint molecule
programmed death 1 (PD-1), up-regulation of which is frequently
observed on tumor-infiltrating T cells impeding tumor-destruction
by tumor-specific T cells, have mediated spectacular tumor
regressions in metastasized solid tumors, such as melanoma, renal

immune

cell carcinoma and non-small cell lung cancer [5]. Concerning
ACC, a phase-II clinical trial evaluating the efficacy of the anti-PD1
antibody nivolumab administered at 240 mg biweekly to ten patients
with metastasized ACC pretreated with mitotane and platinum-
based chemotherapy was published recently [10]. Stable disease
was found in two patients lasting several months and one patient
showed an unconfirmed partial response [10]. Two trials exploring
the PD-1 blocking antibody pembrolizumab yielded similar results
with objective response rates of 14% and 25%, respectively [11,12]. No
complete remissions could be induced in either trial [11,12]. To date,
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the only durable complete remission of metastasized ACC using PD-1
blocking agents was achieved in a patient concomitantly harboring
a high mutational burden and a mismatch-repair deficiency [13].
The patient in the present case-report did also evince mismatch-
repair deficiency and the decision to initiate nivolumab therapy
was corroborated by the abundant presence of PD-L1 on carcinoma
cells and stromal cells. Interestingly, PD-L1 expression on ACC cells
is not essential for the anti-tumor activity of PD-1 blocking agents
as evidenced by impressive partial responses of patients with PD-
L1 negative ACC to pembrolizumab therapy [12,14]. In aggregate,
PD-1 blocking antibodies demonstrate variable anti-tumor activity
against ACC necessitating the quest for suitable biomarkers to a priori
identify ACC patients benefiting from immunotherapy.

During treatment with PD-1/PD-L1 blocking agents, immune-
related adverse events (irAEs) are observed (or develop/occur) in
more than half of treated patients within the first six months [5].
Mechanistically, irAEs are attributed to a general lowering of self-
tolerance resulting inactivation of auto-reactive T cells with ensuing
autoimmunereactions. Here,wereportacaseofpolymyalgiarheumatica
occurring approximately one year after the start of nivolumab therapy.
PMR is an autoimmune disease caused by synovitis of the proximal
joints resulting in morning stiffness and pain of the proximal muscle
groups [6]. Four other case reports on nivolumab-induced PMR
[15-18] and four other patients with pembrolizumab-induced PMR
[15,19,20] have been published. Therapeutically, PMR is managed by
discontinuation of immunotherapy and initiation of moderate-dose
steroids followed by tapering of the steroid dose and resumption of
immunotherapy with variable corticosteroid maintenance after a
restart of immunotherapy [21]. Strikingly, in the present case report
standard immunosuppression with corticosteroids did not suffice
to entirely relieve from PMR symptoms after discontinuation of
nivolumab. Hence, intensified immunosuppression using higher
doses of prednisone combined with oral cyclophosphamide was
necessary preventing swift tapering of immunosuppression required
for a rapid restart of nivolumab. Unfortunately, the patient showed
disease progression after discontinuation of nivolumab. Currently,
the immunosuppression could be lowered to 10 mg prednisone
daily and the re-introduction of immunotherapy is planned. While
data obtained from melanoma patients treated with corticosteroids
for irAEs induced by nivolumab did not indicate a disadvantage
concerning overall survival [22], a similar study evaluating lung
cancer patients found reduced overall survival as well as reduced
progression-free survival if the prednisone doses were greater than
10 mg per day [23]. Nevertheless, comprehensive studies evaluating
cancer control after initiation of immunosuppression to treat irAEs
are still rare. Especially, reports on cancer control after the start of
combinational immunosuppression as utilized in this case are missing.

Conclusion

In sum, we report a profound regression of metastases in a patient
with ACC during nivolumab treatment. Furthermore, we present the
fifth case of PMR-associated with nivolumab therapy and the first case
showing disease progression after discontinuation of PD-1 blocking
therapy due to intolerable PMR. Thus, we want to raise awareness
for PMR as a severe irAE requiring appropriate immunosuppressive
therapy and enhanced vigilance for potential disease progression dur-
ing immunosuppression.
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