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Remarkable response to
alectinib for metastatic papillary
thyroid cancer with STRN-ALK
fusion: A case report

Lucheng Zhu1,2, Shenglin Ma1* and Bing Xia1,3*

1Department of Thoracic Oncology, Affiliated Hangzhou Cancer Hospital, Zhejiang University
School of Medicine, Hangzhou, China, 2Department of Oncology, Affiliated Hangzhou Cancer
Hospital, Zhejiang Chinese Medical University, Hangzhou, China, 3Cancer Center, Zhejiang
University, Hangzhou, China
Little is known about the efficacy of alectinib for papillary thyroid cancer with

STRN-ALK fusion. A 64-year-old female presented with metastatic papillary

thyroid cancer, widespread to lungs, mediastinal lymph nodes and brain 20

years after surgery. Disease progression still occurred after radioactive iodine

therapy, chemotherapy, and radiotherapy. Tissue obtained from left cervical

lymph node confirmed metastatic papillary thyroid cancer. Molecular profiling

from re-biopsy tissue identified an STRN-ALK fusion rearrangement. After

multidisciplinary discussion, alectinib was administered to the patient.

Treatment was well tolerated, and follow-up images confirmed a partial

response. ALK occurs rarely, with limited data suggesting the efficacy of ALK

inhibitors in thyroid cancer. We presented the first case of a patient with PTC

and STRN-ALK fusion to be treat effectively with alectinib.
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Introduction

Anaplastic lymphoma kinase (ALK) rearrangement can be detected in various solid

tumors, including non-small cell lung cancer, colon cancer, kidney cancer (1). ALK

rearrangement is seen in about 5% of all non-small cell lung cancer patients (2). In

thyroid cancer, data from TCGA showed the prevalence of ALK rearrangement was 0.8%

(3). Currently, little is known about the efficacy of ALK inhibitors on patients with STRN-
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ALK fusion tumors. Here we present a case showing remarkable

response to alectinib for metastatic pulmonary metastases from

papillary thyroid cancer with STRN-ALK fusion.
Case presentation

A 64-year-old female was affected by a metastatic papillary

thyroid cancer (PTC), widespread to lungs, mediastinal lymph

nodes and brain. The treatment timeline is shown in Figure 1.

Over the 20 years from the initial diagnosis, the patient

underwent total thyroidectomy with central lymph node

dissection. The patient also received 2 cycles of radioactive

iodine therapy after surgery. After 7 years from surgery, the

patient experienced progression of disease (lungs and

mediastinal lymph nodes); therefore, another cycle of

radioactive iodine therapy was performed. Three years after,

the patient experienced progression of disease again (lungs) in

2011. Tissue obtained from lung lesions confirmed metastatic

thyroid cancer. Two cycles of pemetrexed (500mg/m2, day 1),

carboplatin (AUC=5, day1) and Rh-Endostatin (15mg days 1 to

14) were administrated. The patient showed a partial response of

the disease, without grade 3 to 4 adverse events. After 5 years of

treatment, progression was confirmed by computed tomography

scan (lungs). She also experienced cough and hemoptysis.

Imaging showed lung mass near the bronchus, responsible for

hemoptysis. Thoracic radiotherapy was carried out with

stabilization of the lung metastases and absence of hemoptysis

symptoms. Disease remained stable for about 5 years until brain

metastasis appeared.

Brain magnetic resonance imaging revealed brain metastasis

(right frontal lobe). The patient experienced headache.

Fractionate stereotactic radiotherapy (FSRT) was performed

with brain metastasis. Headache was relief after FSRT. A
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computed tomography scan revealed progression of disease in

lungs and cervical lymph nodes. Tissue obtained from left

cervical lymph node confirmed metastatic papillary thyroid

cancer with the immunohistochemistry results of CK (+),

TTF-1 (+), CEA (-), and Tg (+). The DNA of re-biopsy tissue

was profiled with a capture-based targeted DNA sequencing

panel (Burning Rock Biotech, Guangzhou, China) that targets 18

genes (BRAF, NRAS, HRAS, KRAS, RET, NTRK1, ETV6, ALK,

PPARG, TERT, EIF1AX, PTEN, AKT1, PIK3CA, TP53,

CTNNB1, TSHR, and GNAS) and spans 140 kb of the human

genome. STRN-ALK fusion rearrangement (S3:A20) with variant

allele fraction (VAF) 33.72% and NRAS (1p13.2) copy number

loss were identified by targeted NGS of the biopsy sample.

After multidisciplinary discussion and consent to treatment

by the patient, alectinib (600mg twice daily) was administered to

the patient. CT and MR scans showed radiological partial

response at 1 and 3 months on treatment (Figure 2). The

treatment was well tolerated, except for grade 1 diarrhea. To

date, the duration of response is more than 8 months. She

continues on alectinib.
Discussion

PROFILE 1014 showed ALK inhibitor crizotinib prolonged the

survival time compared to chemotherapy in ALK rearrangement

NSCLC patients (4). ALEX study showed alectinib had a

significantly longer PFS than crizotinib (5). Moreover, the OS

benefit of alectinib was seen in patients with brain metastases.

STRN-ALKwas found as themost common type of ALK fusion (6).

Kelly et al. showed ALK inhibitors suppressed thyroid cancer cells

harboring STRN-ALK fusion proliferation (6). Currently, there is

no randomized control study targeting ALK rearrangement in
FIGURE 1

Treatment timeline. CR, complete response; SD, stable disease; PD, progression disease; PR, partial response; LNs, lymph nodes; RT,
radiotherapy; SBRT, stereotactic body radiotherapy.
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thyroid cancer. A few researchers found dramatic response of ALK

inhibitors in ALK rearrangement thyroid patients. Aydemirli et al.

reported a partial response in an EML-ALK fusion patient treated

with lorlatinib after resistance to crizotinib (7). de Salins et al.

reported a complete response in an ALK rearrangement patient

treated with crizotinib (8). In lung cancer, breast cancer and

peritoneal mesothelioma, reports had showed the dramatic

response of alectinib in patients with STRN-ALK fusion (9–11).

While the value of alectinib in patients with STRN-ALK fusion

thyroid cancer was unknown.

Currently, more than 90 distinct ALK fusion types have

been identified in ALK+ tumors (12). Their response to ALK

inhibitors varied differently. Furugaki et al. evaluated the

sensitivity to alectinib of eight ALK+ type (EML4-ALK variant

1-4, KIF5B-ALK, KLC1-ALK, STRN-ALK, and TFG-ALK) and

no difference were found between them (13).
Conclusion

ALK occurs rarely, with limited data suggesting the efficacy

of ALK inhibitors in thyroid cancer. To the best of our
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knowledge, we presented the first case of a patient with PTC

and STRN-ALK fusion to be treat effectively with alectinib.
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