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Abstract: Thyroid metastases secondary to triple-negative breast cancer are sporadic. Diagnosis usually requires fine needle
aspiration biopsy (FNAB) and immunohistochemistry. There are no treatment guidelines for this type of cancer, and to date, reports
of chemotherapy combined with immunotherapy in thyroid metastases are very rare. Here, we first report the effectiveness of anti-PD
-1 inhibitor in combination with chemotherapy for the treatment of metastatic thyroid cancer secondary to advanced triple-negative
breast cancer with high expression of programmed cell death ligand 1 (PD-L1). Following six cycles of albumin paclitaxel (400mg d1/
21 days) plus PD-1 antibody inhibitor (Sindilizumab 200mg d1/21 days), the patient experienced significant relief of neck swelling and
obstructive feeding, both the thyroid metastases and the right breast lesion regressed completely following six cycles of treatment.
Chemotherapy combined with immunotherapy may provide a new direction for unresectable advanced thyroid metastases.
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Case Presentation
A 54-year-old middle-aged woman presented to our hospital with a swollen and uncomfortable neck with a feeling of
obstruction to eating.

One week ago, she went to a local hospital where ultrasound of the neck showed diffuse enlargement of the thyroid
gland, bilateral enlarged lymph nodes in the neck. The lymph nodes in the supraclavicular fossa were enlarged bilaterally.
Ultrasound-guided fine-needle aspiration biopsy of the thyroid mass showed: invasive ductal carcinoma of mammary
origin (Figure 1A), grade II, immunohistochemistry: ER (-), PR (-), GATA-3 (+), P120 (+), Ecad (+), TTF-1 (-), CK7 (+),
CK20 (-), Villin (-), CK5/6 (-). PD-L1 expression was assessed by immunohistochemistry using a rabbit monoclonal anti-
human PD-L1 antibody (Ventana SP142); the percentage of positive tumour cells was 26-49% (Figure 1B).

After admission, thyroid function tests: thyroglobulin autoantibodies (A-TG) 20.20 IU/mL (0-60); free triiodothyr-
onine (FT3) 8.36 pmol/L (3.5-6.5); free thyroxine (FT4) 36.15 pmol/L (11.5-22.7); thyrotropin (TSH) 0.01 ulU/mL
(0.55-4.78); thyroid peroxidase autoantibodies (A-TPO) <28.00 IU/mL (0-60). Breast MR showed a right breast nodule,
BI-RADS category 4 (1.1cm x 0.8cm x 0.8cm) (Figure 1C). CT of the neck, chest and abdomen showed primary breast
cancer with thyroid metastases (Figure 1D), multiple enlarged lymph nodes in the neck and bilateral axillae, solid
occupancy in the upper lobe of the left lung, mediastinal and bilateral hilar lymph node metastases, left pleural effusion
and increased density in the S1 vertebrae. Ultrasound-guided puncture biopsy of the right breast mass: invasive
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Figure | (A) HE staining of the thyroid mass showed invasive ductal carcinoma of mammary origin. (B) IHC examination revealed the thyroid mass was positive for PD-LI.
(C) Breast MR showed a right breast nodule (red arrow), BI-RADS category 4 (I.Icm x 0.8cm x 0.8cm). (D) CT of the neck, chest and abdomen showed primary breast
cancer with thyroid metastases (red arrow meant metastatic lesion).

carcinoma of the breast (Figure 2A), NOS, grade III (3 points for glandular ducts + 2 points for nuclear grade + 3 points
for nuclear schizophrenia = 8 points). Immunohistochemistry: GATA-3 (+), CK7 (+), CA153 (partial +), AR (-), ER (),
PR (-), C-erbB-2 (1+), CK5/6 (-), TTF-1 (-), GCDFP-15 (-), Ki-67 index (65%). Expression of the PD-L1 protein was
evaluated with an immunohistochemical method using a mouse monoclonal anti-human PD-L1 antibody (Clone 22C3,
Dako); PD-L1 positive tumor cells within the tumor tissue specimen were 80% (Figure 2B). The BRCA test germline
was benign (BRCA1: C.4884T > C p.M1628T heterozygous mutation, germline, etc., benign mutation, BRCA2¢.3396A
> G p.K1132 = heterozygous mutation germline, etc., benign mutation). The diagnosis was triple negative adenocarci-
noma of the right breast (cT1cN3M1, stage IV) according to the AJCC 8™ edition staging criteria.

After a multidisciplinary consultation and discussion, the metastatic thyroid cancer was advanced and not indicated
for surgery. We recommended albumin paclitaxel combined with anti-PD-L1 inhibitor as the first-line therapy for her,
which the patient refused for financial reasons and requested chemotherapy alone. Then, we administered TE regimen
chemotherapy (docetaxel 75mg/m? d1 + epirubicin 75mg/m? d1).

The neck symptoms were reduced following one cycle of treatment. Unfortunately, after three cycles, the patient
again developed a sensation of neck swelling and a repeat breast MR showed a significantly enlarged right breast mass
(1.6cm x 1.2cm x 1.1cm) (Figure 2C). CT scan of the neck, chest and abdomen showed significantly enlarged metastases
in the thyroid gland (Figure 2D) and multiple lymph node metastases in the bilateral neck and clavicular region, which
were larger than before; solid occupancy in the upper lobe of the left lung did not change significantly and the overall

evaluation was progressive disease. Considering that the anti-PD-1 antibody was covered by medical insurance, we chose
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Figure 2 (A) HE staining of the right breast mass showed invasive carcinoma of the breast. (B) IHC examination revealed the right breast mass was positive for PD-LI. (C)
Breast MR showed a significantly enlarged right breast mass (I.6cm x 1.2cm x |.1cm) (red arrow) after 3 cycles of TE regimen chemotherapy. (D) CT scan of the neck, chest
and abdomen showed significantly enlarged metastases (red arrow) in the thyroid gland after 3 cycles of TE regimen chemotherapy. (E) CT showed thyroid metastases
regressed completely following 6 cycles of albumin paclitaxel plus PD-1 antibody. (F) MR showed right breast lesion regressed completely following 6 cycles of albumin
paclitaxel plus PD-| antibody.

the second-line treatment of (Sindilizumab 200mg d1/21 days). Excitingly, both the thyroid metastases (Figure 2E) and
the right breast lesion (Figure 2F) regressed completely following six cycles of treatment. In addition, the metastatic
lymph nodes in the neck were significantly reduced. The patient felt numbness in the hands and feet (Grade 2) and
myelosuppression (Grade 3), which was considered to be an adverse reaction to albumin paclitaxel, and was then given
monotherapy with Sindilizumab (once every 3 weeks), and the patient now leads a high quality of life for seven months.
The institution and the patient consented for the publication of the present case report.

Discussion
Up to now, we first reported thyroid metastases from triple-negative breast cancer with high PD-L1 expression. Because
the thyroid is the second most arterialized organ in the body, metastases to the thyroid are rare. In recent years, cases of
thyroid metastases have increased because of fine needle cytology and proton-emitting tomography of 18F-
fluorodeoxyglucose.'* Large autopsy studies found that the incidence of thyroid metastases in patients with a history
of cancer ranges from 1.9% to 24%.'~> Two studies showed that thyroid metastases were more frequent than primitive
thyroid cancer.® In addition, the incidence of thyroid metastases in clinical and surgical series is 3%.°

Thyroid metastases are more common among women and appear independent of age.! Time to detection and time
from onset to death vary in different reports. The former ranged from 2 months to 15 years after the diagnosis of the
primary cancer,”’ while the latter ranged from 1 to 34 months.® In one case, thyroid metastases were synchronized with
the primary breast cancer.’

The clinical presentation of thyroid metastases is heterogeneous, with clinical manifestations in only a minority of
patients and often incidentally detected by ultrasonography during postoperative follow-up. Thyroid metastases usually
appear in the context of extensive metastatic disease, where the thyroid presentation is not clinically significant. On the
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other hand, when thyroid metastases are the first manifestation of recurrent disease, they usually present as a palpable
painless neck mass or, although less frequently, as dysphagia, massive tracheal involvement, or dysphonia.’

In autopsy series, breast cancer, lung cancer and melanoma are the most frequent malignancies that metastasize to the
thyroid gland.'® Clinical and surgical series of patients showed that breast cancer was the second most frequent primary
tumor causing metastases to the thyroid after primary clear cell renal cancer.'®™'' In reports containing histological
information, the most prevalent breast cancer secondary to thyroid metastases was ductal invasive carcinoma.**'? In six
cases, the thyroid was the first and only site of recurrence.® In 11 cases, breast cancer recurred at different sites, but
metastatic sites other than the thyroid were not reported.'*'*

In terms of diagnosis, thyroid ultrasound is currently considered difficult to distinguish between primary and secondary
thyroid cancer, and ultrasonography generally shows irregular and heterogeneous lesions.” In CT scans, thyroid metastases
are hypodense, while in MR imaging, they appear isohyperintense compared to normal thyroid tissue.” Fine needle cytology
(FNA) is an effective method to diagnose benign and malignant thyroid nodules with an accuracy rate of more than 90%."*
Immunohistochemistry is another important diagnostic tool. GATA3 is a member of the important family of GATA
transcription factors that mediates genetic differentiation of many cells and is a sensitive and specific immunomarker for
breast cancer.'>'® GCDFP-15 is a highly specific and sensitive marker for breast cancer and can be used for differential
diagnosis of breast cancer.'” It has been shown that GATA3 in combination with GCDFP-15 improves the diagnostic
accuracy of metastatic breast carcinoma.'® TTF-1 is frequently expressed in thyroid cancer cells and lung adenocarcinoma
1920 studies are still rare. PD-L1
expression in TNBC is approximately 20%.?' In our case, GATA3 and GCDFP-15 were positive, whereas TTF-1 was

cells. Although TTF-1 has been reported to be positively expressed in breast cancer,

negative, which supports the diagnosis of secondary thyroid cancer; the expression of PD-L1 in tumor cells was 80%.

Treatment of thyroid metastases depends on the site of the primary tumor, the presence of other metastases, and the
symptoms caused by the thyroid mass. Patients with single thyroid metastases should be treated surgically, whereas
patients with multiple metastases from different organs should be given hormone therapy or chemotherapy for advanced
breast cancer.”” Data on radiotherapy or chemotherapy for thyroid metastases are sporadic and limited.® Atezolizumab,
a PD-L1 inhibitor, combined with nab-paclitaxel, achieved remarkable success in a Phase III clinical study in advanced
TNBC.** In this patient, a PD-1/PD-L1 pathway inhibitor might lead to a good outcome given the high PD-L1 expression
on the tumor cell surface. Currently, only the anti-PD-1 antibody Sintilimab is covered by medical insurance in our
hospital. Considering the possible efficacy and the patients’ financial situation, we chose Sintilimab in combination with
nab-paclitaxel. During the treatment, hyperthyroidism was present on admission and hypothyroidism developed after
treatment was given, with possible causes being 1) destruction of thyroid tissue by the metastatic tumour, 2) effects of
immunotherapy, and 3) effects of chemotherapeutic agents. Thyroid function tests were maintained in the normal range
after adjustment of oral medication.

Conclusion

In our case, we first reported that nab-paclitaxel combined with anti-PD-1 inhibitor achieved complete response in the
treatment of thyroid metastases secondary to breast cancer. We sincerely hope this case will draw more attention to
researchers exploring the promise of immunotherapy in metastatic thyroid cancer and molecular indicators that may
predict efficacy.
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