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Established Facts

shows increased programmed cell death-1 (PD-L1).

o It is already known that papillary thyroid cancer arising in a background of Hashimoto thyroiditis

o Itisalready known that metastases to the thyroid gland are uncommon, but frequently associated with
renal cancer, especially when presenting as a fast growing nodule.

Novel Insights

in the treatment of papillary thyroid carcinoma.

the hypothesis of an immune-mediated tumor regression.

o Our case strongly supports the evaluation of nivolumab and possibly other forms of immune therapy

o The presence of histiocyte aggregates on the site where the prior nodule had been observed supports
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Abstract

Immune checkpoint inhibitors have been recently approved
for cancer treatment. Nivolumab is a monoclonal antibody
specific for programmed cell death-1 (PD-1) that modulates
T-cell response. It was initially used for the treatment of ma-

lignant melanoma and then approved in other cancers, such
as non-small cell lung cancer and clear cell renal cell carci-
noma (ccRCQ). So far, the activity of nivolumab in patients
with thyroid malignancies has been reported in a single case
of anaplastic thyroid cancer. Here, we report the case of a
patient with ccRCC who developed a papillary thyroid carci-
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noma (PTC) under first-line sunitinib treatment. During
nivolumab, the second-line treatment for ccRCC, we unex-
pectedly observed a complete regression of PTC.

© 2020 European Thyroid Association
Published by S. Karger AG, Basel

Introduction

Immune checkpoint inhibitors have been recently ap-
proved for cancer treatment. Programmed cell death-1
(PD-1) and cytotoxic T-lymphocyte antigen 4 (CTLA-4)
are checkpoint proteins expressed on the surface of cyto-
toxic T-cells which interact with their ligands to regulate
immune response in physiologic conditions. Monoclonal
antibodies that target either PD-1 or its ligands (e.g., PD-
L1) can restore the host immune reaction against cancer
cells [1]. Nivolumab is a monoclonal antibody specific for
PD-1 that modulates T-cell response. It was initially used
for the treatment of malignant melanoma and then ap-
proved in other cancers, such as non-small cell lung can-
cer and clear cell renal cell carcinoma (ccRCC) [2]. More
recently, a case of anaplastic thyroid cancer treated with
vemurafenib and nivolumab has been described, achiev-
ing substantial regression and complete radiographic and
clinical remission [3].

Case Report

In February 2014, a 54-year-old male was referred to our cen-
ter, 1 month after resection of a right ccRCC pT1a, with evidence
of two suspect osteolytic lesions localized in the L1 and L2 verte-
brae. A bone biopsy was performed, confirming the presence of
carcinoma cells compatible with ccRCC. The prognostic Motzer
risk score, which is used to predict patient prognosis based on clin-
ical and hematological parameters [4], was intermediate (i.e.,
around 10-12 months). In March, the patient received antalgic
radiation therapy to L1 and L2 for a total dose of 36 Gy and was
then started on first-line sunitinib 50 mg per day (4-weeks-on/2-
weeks-off schedule) and zoledronic acid. In April 2014, due to G2
asthenia and G2 hand-foot syndrome, the sunitinib schedule was
switched to 2-weeks-on/1-week-off, with better tolerability. In
February 2015, due to worsening of hand-foot syndrome, the dose
of sunitinib was reduced to 37.5 mg per day (Fig. 1), which the pa-
tient continued until November 2017 due to stability of the bone
lesions at periodic CT and MRI scans.

As often observed during treatment with sunitinib [5], in Novem-
ber 2014 the patient presented subclinical hypothyroidism (Fig. 1),
with negative antibodies against thyroglobulin and thyroperoxidase.
No L-thyroxine replacement therapy was initiated. The neck ultra-
sound (US) showed a thyroid gland of normal volume, without nod-
ules or parenchymal abnormalities. Serological values of TSH nor-
malized without therapy in March 2015, after reduction of the suni-
tinib dose. In July 2016, the follow-up neck US showed a thyroid
micronodule (4 x 4 X 5 mm, vol 0.042 mL) solid in nature, strongly
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Fig. 1. Timeline of sunitinib treatment and subclinical hypothy-
roidism. Blue and red horizontal lines and areas delimitate normal
values for TSH and FT4, respectively.

hypoechoic, with taller-than-wide shape, ill-defined margins, and
little peripheral vascularity on Doppler US. Based on the small di-
mensions of the nodule, periodic US follow-up was scheduled.

In October 2017, spine MRI scans showed appearance of a sus-
pect metastatic bone lesion in C4 vertebra. Bone scintigraphy, per-
formed in November 2017, confirmed tracer hyper-fixation in the
cervical spine. The patient refused radiation therapy, and second-
line therapy with nivolumab was planned for December 2017.

Before starting nivolumab, the patient underwent follow-up
neck US, in which a significant volumetric increase in the nodule
was detected (dimensions of 14 x 10 x 18 mm, vol 1.3 mL) (Fig. 2a),
and fine needle aspiration was performed. Cytological smears
showed scanty atypical thyrocytes in a bloody background. These
cells had overlapping oval nuclei with grooves (Fig. 2b) and were
positive for thyroid transcription factor 1 (TTF1) immunostaining
(Fig. 2¢). The diagnosis was of cytology suspicious for papillary
thyroid carcinoma (PTC), category TIR4 according to the Italian
consensus for the classification and reporting of thyroid cytology
[6]. Based on the cytology and the radiological evolution of the le-
sion, a diagnosis of PTC was made. After a multidisciplinary meet-
ing, in consideration of the progressive bone disease secondary to
ccRCC, it was decided to postpone thyroidectomy and to start
treatment with nivolumab as planned.

Nivolumab was started in December 2017, with good tolerabil-
ity. In March 2017, a minimally progressive disease was recorded
(appearance of small non-painful bone lesions in D9, D11, and
D12 vertebrae), but treatment was continued beyond progression
in absence of cancer-related symptoms. At the last available scans
(November 2018), the bone lesions were stable in dimension.
Treatment with nivolumab is still ongoing.

At the 6-month follow-up visit after detection of PTC (i.e., in
July 2017 after 6 months of nivolumab therapy), the neck US
showed a thyroid gland with slightly irregular texture, without
clear evidence of the previously diagnosed nodule. In order to con-
firm the regression of the lesion, a thyroid core biopsy was per-
formed on the site where the prior nodule had been observed. Mi-
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Fig. 2. Characteristics of the nodule; pre-nivolumab treatment. a Neck US findings. Solid, strong hypoechoic
thyroid nodule with ill-defined margin. b Nodule FNA cytology. Sparse groups of atypical thyrocytes with nu-
clear grooves and pseudoinclusion. High-power field. Papanicolaou stain. ¢ Cytological smears stained with im-
munohistochemistry for TTF1. Positive reaction in brown in the irregular nuclei supports the thyroid origin of

the lesion. High-power field.

Fig. 3. Characteristics of nodule; post-nivolumab treatment. a Thyroid core biopsy: hematoxylin/eosin. Normal
follicular architecture with lymphocytic infiltrate and thin collagen bundles and initial fibrosis. Medium-pow-
er field. b Thyroid core biopsy: CD68 (histiocyte marker) immunohistochemistry. Aggregate of brown positive
cells within the thyroid parenchyma. Medium-power field. ¢ CD4 immunohistochemistry. Lymphocytes, sub-
type of T-cells, and histiocytes show positive stain. Medium-power field.

croscopic evaluation of the core showed a thyroid parenchyma
with normal follicles and lymphomonocytic infiltrate, as observed
in thyroiditis (Fig. 3a). An area of focal cellular reaction with his-
tiocyte aggregates was observed and confirmed by immunohisto-
chemistry for CD68 (Fig. 3b). Immunostaining for CD4 and CD8
showed CD4-positive lymphocytes and histiocytes (Fig. 3¢), with-
out relevant presence of CD8-positive lymphocytes. The final di-
agnosis was chronic thyroiditis with focal granulomatous features
and no residual cancer. Follow-up neck US, as well as TSH and FT4
values have been stable within normal limits so far.

Discussion

The association between a first diagnosis of ccRCC
and a subsequent thyroid cancer is strong and often un-
derrecognized by clinicians. Although, as in our case, it

Nivolumab and Thyroid Cancer

might be partially explained as a result of continued sur-
veillance bias [7]. Metastases to the thyroid gland are un-
common, but frequently associated with renal cancer, es-
pecially when presenting as a fast growing nodule as in
our case [8]. For this reason, we performed TTF1 immu-
nostaining on the cytological sample, which confirmed
the thyroidal origin.

PTC accounts for approximately 85% of thyroid can-
cers and is generally associated with a good prognosis.
Treatment modalities most often include surgery and ra-
dioiodine therapy. Systemic therapies with tyrosine ki-
nase inhibitors are reserved for metastatic radioiodine-
resistant cases [9]. Interestingly, in our patient, PTC was
originally diagnosed when the patient was under treat-
ment with the tyrosine kinase inhibitor sunitinib, possi-
bly an even rarer occurrence. In animal models, TSH
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stimulation contributes to the development of thyroid
cancer, and high serum TSH has been associated with
higher risk of thyroid cancer in patients with thyroid nod-
ules [10]. It is difficult to establish whether fluctuating
levels of TSH over time might have influenced the devel-
opment and growth of PTC in our case.

Since tyrosine kinase inhibitors as well as immune
checkpoints inhibitors may induce thyroid dysfunction
and thyroiditis [11, 12], cytopathologists should carefully
consider the interpretation of nuclear changes, such as
clearing or membrane irregularities, mimicking papillary
carcinoma. In thyroiditis, however, nuclear alterations
are usually mild and focal. In our case, well-developed
papillary nuclear features were observed in bloody, pauci-
cellular smears. Due to this limiting factor, the patholog-
ical report was classified as suspicious for papillary carci-
noma.

The therapeutic effect of nivolumab monotherapy in
ccRCC hasbeen reported in phase III clinical trials. In this
study, nivolumab showed a significantly longer overall
survival compared to the mTOR inhibitor everolimus
[13]. On the contrary, the use of checkpoint inhibitors is
not part of the standard therapeutic algorithm for PTC
[14]. Positivity of PD-L1 has been in fact consistently re-
ported in PTC, especially in aggressive cases [15-20], as
well as in a subset of patients with advanced follicular and
anaplastic thyroid cancers [21]. In particular, PTC arising
in a background of Hashimoto thyroiditis shows in-
creased PD-L1 expression [22]. Whether the sunitinib-
induced thyroid dysfunction might be associated with in-
creased PD-L1 expression is only speculative. Although
our patient was eventually diagnosed with a chronic thy-
roiditis, autoantibodies were negative during the diag-
nostic workup. The presence of histiocyte aggregates sup-
ports the hypothesis of an immune-mediated tumor re-
gression. Other potential biomarkers predictive of
response to checkpoint inhibitors have also been assessed
in PTC: the tumor mutation burden is generally low —
consistent with what is observed with other endocrine tu-
mors — although immunogenic mutation might still be
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