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Background

Molecularly targeted therapies and immunotherapy are increasingly being employed in the treatment of aggressive, recurrent thyroid cancer. Evidence from several studies indicates that a significant proportion of tumor patients derive limited benefit from immunotherapy as a monotherapy, with vascular abnormalities in solid tumors contributing to immune evasion. Numerous studies, both domestic and international, have assessed the efficacy of combining immune checkpoint inhibitors with antiangiogenic agents across various tumor types. These studies suggest that such combination therapies are effective in controlling disease progression and extending survival, among other outcomes. Nevertheless, further research is warranted to substantiate these findings and optimize treatment protocols.





Methods

This study aims to describe a patient diagnosed with anaplastic thyroid carcinoma (ATC) combined with primary squamous cell carcinoma of the thyroid (PSCCT) and concurrent thyroid abscess. The patient experienced local recurrence and metastasis following surgical intervention, radiotherapy, and chemotherapy, and was found to be PD-1 negative. Disease progression was effectively controlled through combination therapy with anlotinib and tislelizumab. Additionally, a comprehensive review of the relevant literature was conducted.





Results

The patient exhibited disease recurrence 8 months postoperatively, notwithstanding the administration of adjuvant radiotherapy and chemotherapy. The local recurrent mass demonstrated minimal reduction following 4 cycles of targeted therapy with anlotinib. However, subsequent treatment with a combination of anlotinib and tislelizumab resulted in a substantial reduction of the neck mass and enlarged cervical lymph nodes after 12 cycles. The patient tolerated the combination therapy well, experiencing no significant adverse effects aside from pronounced fatigue. Thus, the combination therapy with anlotinib and tislelizumab proved effective in controlling the disease.





Conclusion

The management of postoperative recurrence of ATC-PSCCT presents significant challenges, as recurrent tumors typically demonstrate increased aggressiveness and resistance to pharmacological interventions, necessitating multimodal therapeutic approaches. Tislelizumab, an immune checkpoint inhibitor, may facilitate immune-mediated tumor clearance through the activation of various immune cells, including natural killer cells and macrophages. Despite the patient’s PD-1 negativity, the combination of anlotinib and tislelizumab may exert synergistic effects through distinct mechanisms, thereby potentially enhancing therapeutic efficacy. The integration of a multi-targeted tyrosine kinase inhibitor within this combination therapy regimen warrants further investigation.
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1 Introduction

Anaplastic thyroid carcinoma (ATC) constitutes approximately 1% to 2% of all thyroid malignancies (1) and is characterized by its highly aggressive and malignant nature. Thyroid squamous cell carcinoma can be categorized as either primary or secondary. According to the fifth edition of the WHO classification of thyroid tumors published in 2022, thyroid squamous cell carcinoma is classified as a subtype of ATC (2). Both primary squamous cell carcinoma of the thyroid (PSCCT) and ATC exhibit high malignancy. Patients typically present with a prolonged history of thyroid nodules, followed by a rapid enlargement of the neck mass or tumor invasion into adjacent structures such as nerves or the trachea (3–5).

Thyroid abscess is an exceedingly rare infectious condition of the thyroid gland, predominantly observed in patients with congenital pyriform sinus fistulae. Additionally, secondary infections may develop following the liquefaction necrosis of thyroid adenomas and thyroid tumors (6, 7). To date, no cases of ATC concomitant with thyroid abscess have been documented. Herein, we report a case of a patient who presented with a neck abscess and had untreated thyroid nodules for over two decades. The initial diagnosis of thyroid abscess was established through imaging and ultrasound-guided aspiration, with a consideration of potential malignancy. Based on the intraoperative cryosurgery findings, a total thyroidectomy and functional lymph node dissection of the left cervical region were performed. Postoperative histopathological analysis confirmed the diagnosis of ATC-PSCCT in conjunction with Hashimoto’s thyroiditis and a thyroid abscess. Adjuvant radiotherapy was administered post-surgically; however, chemotherapy was discontinued due to grade IV myelosuppression and neurotoxic side effects. The patient received symptomatic treatment and was closely monitored. Despite these interventions, the patient experienced a local recurrence 8 months postoperatively.

Considering the patient’s intolerance to surgery and ongoing radiotherapy, the lesion exhibited minimal reduction following four cycles of anlotinib-targeted therapy. Consequently, a combined regimen of anlotinib and tislelizumab was initiated, leading to a significant reduction in the lesion size after 12 cycles of the combined therapy. The therapeutic efficacy assessment revealed a partial response (PR), effectively controlling disease progression. The patient has been receiving treatment for over 13 months following the relapse, and their overall condition is presently considered satisfactory. This report aims to present a detailed account of the patient’s treatment process, including the post-relapse phase, to provide a reference for the management of similar cases.




2 Case presentation

A 57-year-old woman patient with a 20-year history of thyroid nodules presented with a sudden enlargement of a neck mass, characterized by erythema, swelling, and pain persisting for two weeks. Additionally, she reported experiencing generalized fever in the absence of recent upper respiratory tract infections, neck trauma, hoarseness, or dysphagia. There was no documented history of radiation exposure to the neck, nor was there a family history of thyroid cancer. Physical examination identified erythema, edema, and elevated skin temperature in the left anterior cervical region, accompanied by a 5cm×5cm mass with indistinct borders, restricted mobility, and movement during deglutition. Thyroid ultrasonography revealed a mixed echogenic mass measuring 61mm×51mm×45mm in the left lower pole of the thyroid, categorized as TI-RADS (Thyroid Imaging Reporting and Data System) category 3, with normal morphology observed in the right thyroid lobe. Additionally, the ultrasound detected lymphadenopathy in the left cervical region. CT scan revealed a 5.8cm×5.0cm hypodense mass with ring-shaped calcifications in the left thyroid, compressing the trachea to the right (Figure 1). Ultrasound-guided fine needle aspiration biopsy (FNAB) confirmed the presence of necrotic material, neutrophils, and metastatic squamous carcinoma cells in the enlarged lymph nodes(Figure 2A). Punctured tissue bacterial culture and gamma-interferon release test were negative. The laboratory results for this patient indicated an elevated leukocyte count (14.70×10^9/L) and neutrophil count (10.76 × 10^9/L). Additionally, there were slight increases in the erythrocyte sedimentation rate (29.00 mm/h), C-reactive protein level (17.90 mg/L), thyroglobulin level (77.12 ng/mL), and thyroglobulin antibody level (55.55 IU/mL). All other test results were within normal limits.




Figure 1 | Preoperative contrast-enhanced computed tomography (CT) of the thyroid demonstrated an enlarged left lobe, characterized by internal ring-shaped calcifications and indistinct margins. The trachea was observed to be displaced to the right as a result of compressive forces. Within the mass, areas of low density were identified, suggesting the presence of a lesion, likely indicative of a nodule undergoing liquefaction and necrosis.






Figure 2 | Pathological findings at 20× magnification with Hematoxylin and Eosin (HE) staining: (A) Metastasis of squamous cell carcinoma in the cervical lymph nodes, as identified through fine-needle aspiration biopsy (FNAB). (B) Tumor cells are organized in solid nests, demonstrating marked cellular heterogeneity.



Based on the patient’s medical history, thyroid function tests, and puncture results, the likelihood of subacute thyroiditis was excluded. Preliminary consideration was given to metastatic cancer in the cervical lymph nodes, left-sided thyroid swelling combined with a thyroid abscess. In view of the fact that the patient had obvious signs and symptoms of infection, but the pathogen had not been identified. Therefore, we empirically used antibiotics combined with local abscess drainage treatment for one week, which resulted in significant improvement of the patient’s infectious symptoms and limitation of the swelling. To further elucidate the origin of squamous epithelial carcinoma cells in the cervical lymph nodes, comprehensive imaging and endoscopic examinations were conducted; however, no primary foci of metastatic carcinoma were identified. A thorough analysis was undertaken to ascertain whether the carcinoma originated from the thyroid gland. Following meticulous preoperative preparation, the patient underwent incision and drainage of a left neck abscess, left thyroid lobectomy, and cryosurgery. Intraoperatively, it was noted that the left thyroid gland was enlarged, the peritoneal membrane of the left lobe was ruptured, the abscess broke down, and a substantial amount of necrotic material was present. After irrigating the operative field, inflammation of the surrounding thyroid tissue was evident, characterized by an indistinct border. Intraoperative frozen section analysis confirmed malignancy in the left thyroid mass, prompting a total thyroidectomy and a left neck functional lymph node dissection. Thyroid tissue and some of the tumor tissue are tightly adherent to surrounding vital tissues and surgery fails to achieve R0 resection. Postoperative pathological examination revealed anaplastic thyroid carcinoma with a squamous cell carcinoma component in the left thyroid, with tumor remnants present at the margins. The squamous cell carcinoma component constituted approximately 50% of the tumor, and an extensive necrotic area was observed, surrounded by changes consistent with Hashimoto’s thyroiditis (Figure 2B). Lymph node metastasis of carcinoma was observed in 6 out of 18 nodes. Immunohistochemistry results (Figure 3) indicated positive staining for P40, TTF-1, Vimentin, and Ki-67 (60%). Additionally, diffuse positivity for P53, as well as positive staining for P63 and AE1/AE3, were noted. Based on these findings, in conjunction with relevant auxiliary tests, the final diagnosis was determined to be the ATC-PSCCT subtype, accompanied by Hashimoto’s thyroiditis.




Figure 3 | Postoperative immunohistochemistry at 10× magnification: (A) Ki-67 (60%), (B) TTF-1 (+), (C) P40 (+), (D) P53 (saturate +), (E) P63 (+), (F) AE1/AE3 (+), (G) Vimentin (Vim) (+).



After undergoing calcium supplementation and levothyroxine tablet replacement therapy postoperatively, the patient received whole neck radiation therapy directed at the cervical lymph nodes in regions Ib, II, III, IV, V, and VI (50 Gy/25 fractions). Following the completion of radiotherapy, the patient was administered four cycles of cisplatin (30 mg, days 1-4) in combination with albumin-bound paclitaxel (300 mg, days 1-2). However, due to the onset of severe adverse effects, including grade IV myelosuppression, chemotherapy was discontinued after the fourth cycle. The patient underwent only a single baseline assessment at the completion of radiotherapy and did not return for follow-up evaluations as scheduled due to personal reasons. Unfortunately, the patient presented voluntarily with dysphagia more than 8 months after surgery. Subsequent enhanced computed tomography (CT) imaging identified a mass in the left thyroid region, accompanied by enlarged lymph nodes in the left cervical and submandibular areas. Coarse needle aspiration of the thyroid gland, along with immunohistochemical analysis, suggested that the recurrent tumor was an anaplastic thyroid carcinoma with a squamous cell carcinoma component(approximately 50%). Genetic analysis revealed no mutations in the BRAF, TP53, TERT, RET, or NTRK genes. Immunohistochemical evaluation indicated a negative PD-1 status. The Circulating Tumor Cells (CTC) test results, as presented in Table 1, indicated the detection of 41 single-cell CTCs. These comprised 20 epithelial, 17 mixed, and 4 mesenchymal cells, with no clusters of other CTC types identified. Upon further assessment, it was determined that complete resection of the mass was currently unfeasible. Additionally, the patient’s Eastern Cooperative Oncology Group (ECOG) performance status score was 3, rendering radiotherapy inappropriate.


Table 1 | Monitoring circulating tumor cells (CTCs) in patients pre- and post-combination therapy.



Considering the limitations of existing therapeutic options and the current complexities in treatment decisions, managing this patient’s postoperative recurrence presents significant challenges. The multidisciplinary team (MDT) has recommended the administration of a multi-targeted tyrosine kinase inhibitor, tailored to her specific clinical condition. She commenced oral administration of anlotinib at a dosage of 8 mg per day, with each cycle lasting 21 days, starting on July 4, 2023. Upon review of a neck-enhanced CT scan after four cycles, the lesion size remained relatively unchanged at 4.9cm×4.5cm (Table 2). Given the promising potential of combining targeted therapy with immunotherapy for the treatment of solid tumors (8, 9), we decided to initiate a treatment regimen combining anlotinib with tislelizumab. Beginning on September 26, 2023, a treatment regimen consisting of anlotinib 8 mg (administered in 21-day cycles) combined with tislelizumab 200 mg (also in 21-day cycles) was initiated. The reduction of the recurrent neck mass was assessed through CT imaging at the completion of the 4th, 6th, 8th, and 12th cycles, respectively (Table 2). Follow-up computed tomography(CT) scans indicated a continuous reduction in the neck mass, with no detectable left cervical and submandibular lymph nodes. The treatment efficacy was evaluated as a partial response (PR). Subsequent circulating tumor cell (CTC) tests revealed a significant decrease in single-cell CTCs compared to previous measurements (Table 1). After 12 months of combination therapy, there was a significant reduction in the patient’s recurrent tumor and metastatic lymph nodes, effectively inhibiting tumor progression. The patient underwent a total thyroidectomy, effectively excising all thyroid tissue potentially involved in Hashimoto’s thyroiditis. The diagnosis of Hashimoto’s thyroiditis did not alter our subsequent treatment decisions. Postoperatively, we continued to monitor the patient’s thyroid function and administered thyroid hormone replacement therapy as needed. However, during the treatment period, the patient experienced discomforting symptoms, including grade III skin damage, grade IV myelosuppression, neurotoxic reactions, and pronounced fatigue. Given the significant response to the combination regimen of anlotinib and tislelizumab, the survival benefit outweighed the short-term toxicities. Consequently, the targeted combination immunotherapy was continued following aggressive symptomatic management of the adverse effects encountered during the treatment period. Currently, the patient is able to engage in some daily activities with light physical exertion, as indicated by an ECOG performance status score of 1, and she remains under active treatment. The entire treatment process of the patient from initial diagnosis with ATC-PSCCT to the present (Figure 4).


Table 2 | Comparative enhanced CT of the neck illustrating lesion size pre- and post-treatment.






Figure 4 | Timeline scheme depicted the major clinical events experienced by the patient since initial diagnosis.






3 Discussion



3.1 The pathogenesis of ATC-PSCCT

ATC is an exceptionally aggressive thyroid malignancy characterized by a markedly poor prognosis, with a median survival duration of only 3 to 6 months (10). PSCCT represents an exceedingly rare form of thyroid malignancy. According to the 2022 World Health Organization (WHO) classification of thyroid tumors, PSCCT is categorized as a subtype of undifferentiated carcinoma of the thyroid (2). The pathogenesis of PSCCT is primarily explained by three prevailing theories. One of these, the embryonic residual theory, posits that PSCCT arises from malignant transformations in epithelial cells that persist from embryonic development within the thyroglossal ducts and parotid fissure tissues. The follicular cell chemotaxis theory posits that follicular epithelial cells, or the squamous chemotaxis of the follicular epithelium, may transform into PSCCT under conditions of chronic irritation. Conversely, the dedifferentiation theory suggests that PSCCT may arise from cellular dedifferentiation in benign or malignant thyroid diseases (11–14). Considering the pathological findings in this case, which include ATC combined with a squamous carcinoma component and Hashimoto’s thyroiditis, the follicular chemotaxis theory appears to be a more plausible explanation for the pathogenesis of this case.




3.2 Thyroid abscess

Thyroid abscesses are exceedingly uncommon, constituting less than 0.7% of surgical thyroid pathologies (6). These abscesses typically present unilaterally, and their diagnosis is frequently delayed due to nonspecific clinical manifestations. As the condition advances, it can become life-threatening, potentially leading to complications such as thyroid storm and descending necrotizing mediastinitis (15). Conversely, the occurrence of ATC concomitant with an abscess is extraordinarily rare (16). Furthermore, the reduced thickness of the squamous epithelial cell layer and the increased permeability of intercellular tight junctions can elevate the susceptibility to bacterial infections (17). Chronic inflammation in the adjacent tissues may further compromise the local immune response, thereby facilitating the dissemination of infections (18). The management of thyroid abscesses typically involves a combination of antibiotic therapy and local drainage, with surgical intervention being necessary in cases of persistent infection or extensive necrosis. Ilyin et al. (19) recommended needle drainage for small lesions (< 3 cm) and tubular drainage for lesions exceeding 3 cm or involving the thyroid or parotid glands. Given the rarity and complexity of this case, a multidisciplinary team initially opted for tube drainage and antibiotic therapy to alleviate symptoms. Subsequently, the patient’s prognosis was enhanced through a combination of surgical intervention, radiotherapy, and additional treatments.




3.3 Treatment



3.3.1 Surgery and radiotherapy

ATC exhibits rapid progression and a high propensity for local invasion and metastasis. Surgical intervention remains a prevalent treatment modality for ATC. According to the American Thyroid Association (ATA) guidelines, patients who undergo surgical resection demonstrate a higher overall survival rate compared to those who do not, particularly in cases of limited lesions (Stage IVA/Stage IVB) and when complete resection of the lesion (R0/R1) is achieved (20). Given the rapid progression of ATC, radiotherapy represents a critical modality for systemic treatment. Paclitaxel, often administered in conjunction with anthracyclines or platinum-based chemotherapeutic agents, is the most prevalent therapeutic option for patients diagnosed with ATC (20). Notably, even after receiving multimodal therapy (surgery, radiotherapy, chemotherapy), most patients still relapse or metastasize within a short period of time. We integrated the current novel targeted therapy and immunotherapy strategies for recurrent or metastatic ATC through literature analysis (Table 3) (21–25). The management of PSCCT remains in the investigational stage, with the extant data predominantly derived from case reports and limited-scale studies. Surgical resection continues to be the principal therapeutic approach. Cho et al. (5) conducted a systematic meta-analysis of PSCCT, indicating that complete surgical resection of the tumor was the sole factor influencing patient prognosis. For patients with PSCCT exhibiting peripheral tissue invasion, surgical intervention presents numerous challenges, often precluding complete resection. Consequently, postoperative adjuvant therapy is employed to manage distant tumor metastasis, thereby enhancing patient survival rates (26, 27). Furthermore, several studies have indicated that paclitaxel exhibits therapeutic efficacy in patients diagnosed with papillary thyroid cancer that includes a squamous carcinoma component, and that postoperative adjuvant therapy may effectively manage distant metastases associated with PSCCT (26, 28). The ineffectiveness of 131I and thyroid-stimulating hormone (TSH) suppression therapy, among other treatments, in managing the tumor can be attributed to the lack of thyroid-stimulating hormone receptors and follicular cells in PSCCT cells (29). This patient presented with PSCCT accompanied by cervical lymph node metastasis. Despite the implementation of a comprehensive treatment strategy that included total thyroidectomy, functional left cervical lymph node dissection, and adjuvant radiotherapy and chemotherapy, the patient experienced local recurrence of metastasis eight months postoperatively. Consequently, the formulation of an effective follow-up treatment plan poses a significant challenge.


Table 3 | Summary of treatment after ATC recurrence or metastasis.






3.3.2 Targeted therapy

BRAF mutations have been identified in approximately 45%-74% of ATC patients (30), with BRAF inhibitors demonstrating a 94% overall survival rate one year post-surgery for patients harboring these mutations (10). Recent studies indicate that inhibitors targeting NTRK, RET, and ALK mutations have shown potential in enhancing the prognosis of ATC patients with alterations in these specific genes (31–34). In the present case, where local recurrence of metastasis was observed eight months post-surgery, re-operation and radiotherapy were considered inappropriate following a comprehensive evaluation. The lack of mutations or gene rearrangements in critical genes such as BRAF, TP53, TERT, RET, and NTRK presents significant challenges for subsequent therapeutic interventions. Multi-target Tyrosine Kinase Inhibitors (MTKIs) have emerged as a promising approach, as they are capable of concurrently targeting multiple signaling pathways. This capability potentially mitigates tumor cell resistance and addresses the limitations inherent in single-target therapies (35). Furthermore, multitarget kinase inhibitors (MTKIs) possess the capability to concurrently inhibit multiple critical signaling pathways, including RAS/RAF/MEK and PI3K/AKT/mTOR, which are integral to their broad-spectrum antitumor efficacy. Previous research has indicated that MTKIs exhibit significant antitumor activity and favorable safety profiles in the treatment of various malignant tumors (36). Consequently, we contemplated the application of MTKIs as a subsequent therapeutic intervention for this patient. The FDA has approved Lenvatinib for the management of advanced differentiated thyroid cancer following radioactive iodine therapy; however, the efficacy rate of Lenvatinib in ATC patients is limited to 17-24% (37). Anlotinib, a novel oral MTKI, exhibits a broad spectrum of activity by targeting vascular endothelial growth factor receptors 2 and 3 (VEGFR2/3), fibroblast growth factor receptors 1 through 4 (FGFR1-4), platelet-derived growth factor receptors α and β (PDGFRα/β), stem cell factor receptor (c-Kit), and rearranged during transfection (RET) genes. Anlotinib exhibits a manageable safety profile and has demonstrated significant efficacy in the treatment of various solid tumors (38). According to Ruan et al. (39), anlotinib interferes with spindle assembly and arrests the cell cycle at the G2/M phase in thyroid tumor cells, resulting in the inhibition of cell proliferation and the induction of TP53-mediated apoptosis.

Additionally, anlotinib inhibits cell migration by disrupting the formation of actin filaments (F-actin). Hu et al. (40) demonstrated that anlotinib suppresses the growth of head and neck squamous cell carcinoma both in vivo and ex vivo by inhibiting cell proliferation and promoting apoptosis. Furthermore, anlotinib has been shown to inhibit tumor growth by inducing tumor vascular normalization and remodeling the immune-tumor microenvironment through the modulation of CD4+ T cells (41). These findings provide a theoretical foundation for the personalized, targeted therapy of ATC.




3.3.3 Immunotherapy

Anti-PD-1/PD-L1 immunotherapy has demonstrated significant therapeutic efficacy in patients with locally advanced, unresectable, or metastatic tumors that express PD-1 or PD-L1 (programmed cell death receptor 1 and programmed cell death ligand 1, respectively) (42). However, some studies have indicated that, regardless of PD-1/PD-L1 expression levels, PD-1 inhibitors can benefit patients in immunotherapy (43, 44). Potential mechanisms underlying the response of PD-1/PD-L1 negative tumors to PD-1 inhibitors include challenges in detection techniques, compensatory effects of multi-dimensional biomarkers, and the dynamic interplay of exogenous microbiome interventions with the immune microenvironment (45–48). First, the detection target and spatial heterogeneity may result in insufficient sample representation, potentially missing local characteristics of such tumors. PD-1 is expressed on immune cells rather than tumor cells, and biopsy samples may miss areas with high PD-1 expression (e.g., at the tumor invasion margins) due to sampling bias. Furthermore, PD-1 expression is influenced by factors such as T-cell activation status, cytokines, and treatment interventions (chemotherapy or radiation), meaning that pre-treatment static assessments may not reflect dynamic changes in PD-1 expression (45). Second, several studies have reported that independent PD-1/PD-L1 expression may not be the sole determinant for the application of immune checkpoint inhibitors (ICI). Other high-immunogenicity biomarkers, such as Tumor Mutational Burden (TMB) and Microsatellite Instability (MSI), can also influence immune efficacy. TMB, which quantifies the number of non-synonymous mutations in the tumor genome’s coding regions, reflects the tumor’s neoantigen load. High TMB tumors produce abundant neoantigens, which activate more naïve T-cells, creating an immunogenic microenvironment and thereby enhancing sensitivity to anti-PD-1 immunotherapy (46). The MSI-H/dMMR phenotype is caused by defects in the DNA mismatch repair (MMR) system, leading to high-frequency mutations across the genome, particularly in microsatellite regions. This generates immunogenic neoantigens and creates an “inflammatory microenvironment,” significantly enhancing the efficacy of PD-1 inhibitors (47). Finally, studies have reported that exogenous microbiome interventions that reprogram T-cell functional states can also enhance anti-tumor immune responses. In microsatellite stable colorectal cancer, butyrate produced by Fusobacterium inhibits histone deacetylase in CD8+ T-cells, inducing the expression of the TBX21 gene, which suppresses PD-1 expression, alleviates T-cell exhaustion, and thus enhances the efficacy of immunotherapy (48). In summary, even in PD-1 negative tumors, PD-1 inhibitors can exert anti-tumor effects through these mechanisms.

Tislelizumab is a novel humanized IgG4 monoclonal antibody characterized by a high affinity for the PD-1 receptor and a large binding interface, which facilitates a more comprehensive blockade of the PD-1/PD-L1 interaction (49). It has been meticulously engineered to minimize binding to Fcγ receptors and macrophages, thereby preventing T-cell elimination and reducing phagocytosis-related resistance to anti-PD-1 therapy. This approach aids in maintaining T-cell numbers and preserving the antitumor efficacy of the treatment (50, 51). Approved by the National Medical Products Administration (NMPA) in China in December 2019, Tislelizumab is indicated for the treatment of Hodgkin’s lymphoma, non-small cell lung cancer, hepatocellular carcinoma, and other solid tumors under clinical supervision. It currently holds the record for the PD-1 inhibitor with the highest number of approved indications, demonstrating significant efficacy, safety, and broad therapeutic accessibility (52). A 42-year-old female patient with ATC developed recurrence and multifocal lung metastases. After receiving a combination of radiotherapy and toripalimab, the patient’s recurrence and metastatic lesions significantly shrank (22). This suggests that toripalimab has demonstrated significant efficacy in treating this ATC patient, highlighting the advantages of combination therapy. Combination therapy not only enhances anti-tumor effects by directly activating the immune system but also exhibits synergistic effects through targeted therapy.




3.3.4 Combination therapy

In recent years, synergistic antitumor therapies have become a prominent strategy in the treatment of various malignancies. A retrospective analysis demonstrated that the concurrent administration of darafenib and trametinib with pembrolizumab significantly prolonged survival in ATC patients harboring BRAF mutations (53). Another study revealed that the combination of nivolumab and vemurafenib led to a substantial reduction in tumor lesions in ATC patients (24). Furthermore, the combination of sintilimab and anlotinib has demonstrated significant and durable efficacy in the treatment of ATC with postoperative recurrence (23). Given the vascular abnormalities present in certain solid tumors, which contribute to the development of immunosuppression, some patients may not derive benefit from immunotherapy as a monotherapy. Anlotinib inhibits tumor angiogenesis, improves the hypoxic state within tumor tissues, and promotes immune cell infiltration. When combined with PD-1 inhibitors, it demonstrates significant synergistic effects (54). A study conducted by Su et al. (41) indicated that the combination of anlotinib with PD-1 inhibitors mitigated the immunosuppression induced by PD-L1 upregulation following monotherapy. This combination therapy reversed the early depletion of CD4+ T-cells, enhanced the inhibitory effect of PD-1 checkpoints on tumor cells, and improved the overall immunotherapeutic response. Additionally, Liu et al. (55) observed that high expression of PD-L1 on vascular endothelial cells inhibited the infiltration of CD8+ T cells and promoted the accumulation of FoxP3+ T cells within tumor tissues, thereby establishing an immunosuppressive barrier. Simultaneously, anlotinib down-regulated the expression of PD-L1, thereby enhancing the immune microenvironment and overcoming the immunosuppressive barrier, which in turn inhibited tumor growth. Tislelizumab, an immune checkpoint inhibitor, restores T-cell activity and augments antitumor effects by blocking the interaction between PD-1 and PD-L1. Additionally, tislelizumab may facilitate the immune-mediated clearance of tumors through other immune cells, such as natural killer cells and macrophages (56, 57). Therefore, the dynamic regulation of the immune microenvironment and the synergistic effects of combination therapy suggest that PD-1/PD-L1 negativity should not be a criterion for excluding PD-1 inhibitor treatment. Anlotinib combined with PD-1 inhibitors enhances efficacy through different mechanisms, such as modulating the immune microenvironment (41, 54, 55). This synergistic anti-tumor effect provides a new perspective on the use of PD-1 inhibitors in PD-1/PD-L1 negative or low-expression tumors. In this particular case, significant reductions in both the primary tumor lesion and metastatic lymph nodes were observed following 12 cycles of combination therapy. Furthermore, CTC monitoring revealed a marked decrease in mesenchymal CTCs and CTC cell clusters, which are known to exhibit higher metastatic potential and drug resistance compared to other CTC subtypes (58). The patient experienced no notable adverse effects during the combination treatment regimen, except for significant malaise, which was well tolerated. The clinical benefit has persisted for over 20 months, indicating that the treatment regimen of anlotinib combined with tislelizumab demonstrated both efficacy and safety in this patient with ATC with a squamous carcinoma component.





3.4 Clinical management and long-term follow-up

The management of postoperative recurrence in ATC-PSCCT presents significant challenges. Recurrent tumors typically demonstrate increased aggressiveness and resistance to pharmacological treatments, necessitating a comprehensive evaluation of various therapeutic strategies. Firstly, meticulous postoperative surveillance is essential for the early identification and intervention of recurrences. Secondly, for recurrent localized lesions, reoperation or localized radiotherapy may be considered to mitigate tumor progression. In this instance of ATC combined with PSCCT and concurrent thyroid abscess, we administered multi-targeted tyrosine kinase inhibitors and immune checkpoint inhibitors following tumor recurrence. This therapeutic approach significantly inhibited tumor progression, resulting in a survival period exceeding 21 months post-diagnosis. These findings indicate that the treatment protocol employed is effective in prolonging patient survival. Immunotherapy has the potential to induce immune-related adverse effects, including skin inflammation and autoimmune diseases, among others, which necessitate vigilant monitoring and appropriate symptomatic management. The clinical management of ATC-PSCCT demands a multidisciplinary approach and tailored treatment strategies. Prognosis can be optimized through the continuous enhancement and refinement of therapeutic protocols, coupled with long-term, close follow-up.




3.5 Conclusion

In summary, we present a rare case of ATC-PSCCT characterized primarily by a thyroid abscess. Local recurrence and lymph node metastasis were observed eight months post-radical surgery. Following 12 cycles of combined anlotinib and tislelizumab therapy, the recurrent tumor lesions exhibited significant size reduction, thereby effectively controlling disease progression. The observed efficacy in patients experiencing recurrence following ATC is notably uncommon, indicating that this treatment modality may hold therapeutic potential for individuals with ATC and concurrent postoperative recurrence of the squamous carcinoma component. This warrants further rigorous investigation. Moreover, thyroid abscess, a rare infectious condition, necessitates thorough diagnostic evaluations to elucidate its underlying etiology. Clinicians should heighten their vigilance for potential thyroid malignancy in patients presenting with thyroid abscesses and enhance the diagnostic protocols and examinations to facilitate early detection and intervention.
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