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Abstract

Background: Combined therapy with dabrafenib plus trametinib was approved in several 

countries for treatment of BRAF V600E-mutant anaplastic thyroid cancer (ATC) based on an 

earlier interim analysis of 23 response-assessable patients in the ATC cohort of the phase II Rare 

Oncology Agnostic Research (ROAR) basket study. We report an updated analysis describing the 

efficacy and safety of dabrafenib plus trametinib in the full ROAR ATC cohort of 36 patients with 

~4 years of additional study follow-up.

Patients and methods: ROAR (NCT02034110) is an open-label, nonrandomized, phase II 

basket study evaluating dabrafenib plus trametinib in BRAF V600E-mutant rare cancers. The ATC 

cohort comprised 36 patients with unresectable or metastatic ATC who received dabrafenib 150 

mg twice daily plus trametinib 2 mg once daily orally until disease progression, unacceptable 

toxicity, or death. The primary endpoint was investigator-assessed overall response rate (ORR) per 
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Response Evaluation Criteria in Solid Tumors version 1.1. Secondary endpoints were duration of 

response (DOR), progression-free survival (PFS), overall survival (OS), and safety.

Results: At data cutoff (14 September 2020), median follow-up was 11.1 months (range, 0.9–

76.6 months). The investigator-assessed ORR was 56% (95% confidence interval, 38.1% to 

72.1%), including three complete responses; the 12-month DOR rate was 50%. Median PFS 

and OS were 6.7 and 14.5 months, respectively. The respective 12-month PFS and OS rates were 

43.2% and 51.7%, and the 24-month OS rate was 31.5%. No new safety signals were identified 

with additional follow-up, and adverse events were consistent with the established tolerability of 

dabrafenib plus trametinib.

Conclusions: These updated results confirm the substantial clinical benefit and manageable 

toxicity of dabrafenib plus trametinib in BRAF V600E-mutant ATC. Dabrafenib plus trametinib 

notably improved long-term survival and represents a meaningful treatment option for this rare, 

aggressive cancer.
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INTRODUCTION

Anaplastic thyroid cancer (ATC) is an undifferentiated form of thyroid cancer arising from 

follicular cells.1,2 While ATC is rare, accounting for only ~2% of all thyroid cancers, it 

is the most aggressive form.1–3 Most patients present with extensive locoregional invasion, 

and distant metastases are found at diagnosis in 15%−50% of cases.4,5 As such, all ATCs 

are categorized as stage IV per the American Joint Committee on Cancer Cancer Staging 
Manual,4,6 and prognosis is extremely poor. Median survival from diagnosis is 5 months, 

and the 1-year survival rate is only 20%.7

Therapeutic approaches that are standard in other thyroid cancers, including thyroidectomy 

and radioiodine therapy, are less effective in ATC due to the extent of disease and the 

fact that most ATCs do not take up iodine.3,8 Instead, given the advanced stage of many 

ATCs at diagnosis, patients are typically considered for systemic therapy.3,4,8 However, 

response rates with most systemic therapeutic classes often considered for the treatment 

of ATC, including chemotherapy and multikinase inhibitors, are ~15%.3,8–16 Cytotoxic 

chemotherapy regimens (such as paclitaxel/carboplatin, docetaxel/doxorubicin, or paclitaxel 

or doxorubicin monotherapy) alone or in combination with radiotherapy are the mainstay 

of treatment, but overall survival (OS) remains poor and has not substantially improved in 

decades.5–7 Thus there remains an unmet need for more effective therapies with evidence of 

longer-term benefit in this rare indication.5

Recent treatment approvals for tumor-agnostic or general thyroid cancer indications have 

created new therapeutic opportunities for some patients with ATC and specific genetic or 

clinical characteristics, such as RET fusion (pralsetinib or selpercatinib), NTRK fusion 

(larotrectinib or entrectinib), high tumor mutational burden (pembrolizumab), or high 

microsatellite instability/deficient mismatch repair (pembrolizumab).5,6,17–22 However, none 
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of these therapies have received regulatory approvals specific to ATC, and few have reported 

clinical data in this indication.17,23 In the LIBRETTO-001 trial, 19 patients with RET 
fusion-positive thyroid cancer were treated with selpercatinib, and the overall response rate 

(ORR) was 79%. However, only two of those patients had ATC, with one response.23 

Meanwhile, a pooled analysis of 28 patients with NTRK fusion-positive thyroid cancer 

across two trials of larotrectinib included seven with ATC; the ORR was 75% in the overall 

population but just 29% in the ATC subpopulation.17 Overall, the rarity and aggressiveness 

of ATC have limited clinical trials of potential therapies,3 making it challenging to identify 

treatments with substantial evidence of efficacy.

The only guideline-recommended systemic therapy option specifically approved for the 

treatment of advanced ATC remains the combination of the BRAF inhibitor dabrafenib and 

the mitogen-activated protein kinase kinase (MEK) inhibitor trametinib, approved by the 

United States Food and Drug Administration (FDA) and >15 other regulatory authorities 

worldwide since 2018 for the treatment of locally advanced or metastatic BRAF V600E-

mutant ATC with no satisfactory locoregional treatment options.4,5,24,25 BRAF V600E 

mutation is an early driver mutation common in differentiated thyroid tumors, and ~50% 

of patients with ATC have had a prior or coexistent differentiated thyroid cancer (e.g. 

papillary).2,26,27 Thus BRAF V600E mutation is found in 10%−50% of ATCs and may be 

associated with poor prognosis.26–28 Additional late-event mitogen-activated protein kinase 

(MAPK) pathway alterations are also common in ATC, such as p53 loss (in 50%−80% of 

ATCs), and are implicated in dedifferentiation, although the precise mechanisms that give 

rise to anaplastic transformation are unclear.2,27 Other genetic features common in ATCs 

include activating TERT promoter mutations (40%−70%) and programmed death ligand 1 

expression (up to 30%), but there are as of yet no therapies against these targets approved for 

ATC.8,27,29

The approval of dabrafenib plus trametinib for ATC was based on earlier analyses of the 

phase II, open-label Rare Oncology Agnostic Research (ROAR) basket trial in patients with 

BRAF V600E-mutant rare cancers. Initial results reported for the ATC cohort, including 15 

patients from the primary analysis cohort and 1 from the expansion cohort, demonstrated 

an investigator-assessed ORR of 69% (11 of 16 patients), including one complete response 

(CR), with 12-month duration of response (DOR), progression-free survival (PFS), and OS 

rates of 90%, 79%, and 80%, respectively.30 A subsequent analysis following enrollment of 

an additional 12 patients in the expansion cohort yielded a consistent investigator-assessed 

ORR of 67% (18 of 27 assessable patients), including an additional CR.31 Twelve of 18 

responders had a DOR >6 months. Dabrafenib plus trametinib was well tolerated, and 

the safety profile was consistent with that observed in other tumor types in which the 

combination has been explored, such as melanoma, biliary tract cancer, and glioma.30–35

These analyses from ROAR established dabrafenib plus trametinib as a key addition to the 

historically limited ATC therapeutic landscape, representing a clinically meaningful advance 

for patients with BRAF V600E-mutant disease. To confirm and extend these findings, we 

present updated efficacy and safety data from continued follow-up of the ROAR ATC 

cohort, now representing the full enrollment of 36 patients.
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METHODS

Study design and participants

ROAR (NCT02034110) is a phase II, open-label, multicenter, nonrandomized basket study 

of dabrafenib plus trametinib in patients with BRAF V600E-mutant rare cancers, including 

ATC (Supplementary Figure S1, available at https://doi.org/10.1016/j.annonc.2021.12.014). 

Between 17 April 2014 and 25 July 2018, a total of 206 patients were enrolled in eight of 

nine histological cohorts; the study is ongoing but no longer enrolling new patients. The 

ATC cohort consisted of 36 patients accrued from subspecialty centers with expertise in 

head and neck and/or endocrine pathology. The study was approved by the institutional 

review board at each participating institution and was conducted in accordance with the 

Guideline for Good Clinical Practice and ethical principles described in the Declaration of 

Helsinki. All patients provided written informed consent.

Eligible patients were aged ≥18 years and had histologically or cytologically confirmed, 

unresectable or metastatic BRAF V600E-mutant ATC with at least one measurable 

lesion per Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 and no 

standard treatment options available. BRAF V600E mutation status for enrollment was 

determined using local assays and retrospectively tested centrally using the THxID-BRAF 

kit (bioMérieux, Durham, NC). Eastern Cooperative Oncology Group performance status 

of ≤2, the ability to swallow pills, and resolution of any adverse events (AEs) related 

to previous therapy prior to enrollment were required. All patients were required to 

have undergone prior surgery and/or external beam radiotherapy to the primary tumor; 

those with small primary tumors resected without radiotherapy or with metastatic disease 

who did not undergo surgery or radiotherapy were also eligible. Prior treatment with 

BRAF and/or MEK inhibitors was prohibited, as was radiotherapy within 7 days prior to 

enrollment. Patients with thyroid lymphomas, sarcomas, metastatic disease from other sites, 

or squamoid-differentiated ATC were excluded. Full inclusion and exclusion criteria for the 

ATC cohort were previously described.30

All patients received a starting dose of dabrafenib 150 mg twice daily plus trametinib 

2 mg once daily orally until disease progression, unacceptable toxicity, or death; dose 

adjustments were permitted if needed to manage certain toxicities per protocol. Local 

disease assessments were performed every 8 weeks during treatment, within 28 days of 

discontinuation, and then every 4 weeks for the first 6 months, and every 3 months 

thereafter. AEs and serious AEs were reported from the time the first dose was administered 

until 30 days after discontinuation of study treatment, after which AE reporting was at 

investigator discretion.

Outcomes

The primary endpoint was investigator-assessed ORR per RECIST version 1.1. Independent 

radiology review for the ATC cohort was performed by Parexel Informatics and Medical 

Imaging (Waltham, MA). Secondary endpoints included DOR, PFS, OS, and safety. DOR 

was defined as time from first documented CR or partial response (PR) until disease 

progression or death due to any cause and was analyzed only in those patients with a 
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confirmed response per RECIST version 1.1. PFS was defined as time from the first dose to 

disease progression or death due to any cause. OS was defined as time from the first dose to 

death due to any cause.

Statistical analysis

Given the small sample size per histological cohort, statistical power was increased by 

borrowing information across cohorts while controlling type I error using an adaptive 

Bayesian hierarchical model design. Up to 25 patients were enrolled in a primary analysis 

cohort for each histological subtype, which could be closed early due to efficacy or futility 

based on interim analyses conducted every 12 weeks. For histological subtypes with primary 

analysis cohorts that closed early for efficacy, expansion cohorts for additional patients 

could be opened. Data from expansion cohorts did not contribute to the Bayesian model for 

analysis of the primary endpoint but provided additional efficacy and safety information.

Based on efficacy, the ATC primary analysis cohort was recommended for early closure 

on 6 November 2015, and an expansion cohort was opened, as previously described.30 The 

primary analysis cohort included 15 patients, while an additional 21 patients were enrolled 

in the expansion cohort; together, these 36 patients comprised the intent-to-treat (ITT)-

assessable population for efficacy analyses. Investigator-assessed ORR was also evaluated 

in the BRAF V600E-assessable population, consisting of those patients with BRAF V600E 

status confirmed by central assessment. All treated patients were included in safety analyses.

The results presented here are based on frequentist methodology. ORRs per investigator 

and independent assessment were summarized descriptively with exact two-sided Clopper—

Pearson 95% confidence intervals (CIs). DOR, PFS, and OS were estimated via the Kaplan

—Meier method. AEs were summarized by preferred term and graded according to the 

National Cancer Institute Common Terminology Criteria for Adverse Events version 4.0.

RESULTS

The ATC cohort totaled 36 patients in the ITT-assessable population, including 15 from 

the primary analysis cohort and 21 from the expansion cohort (Supplementary Figure 

S1, available at https://doi.org/10.1016/j.annonc.2021.12.014). Baseline demographics and 

disease characteristics are presented in Table 1. Most patients [20/36 (56%)] were female, 

and the median age was 71.0 years (range, 47–85 years). A total of 35 out of 36 patients 

had stage IVC ATC, with a median time since diagnosis of 4.1 months (range, 0.5–151.3 

months). All patients had ≥1 prior therapy, most commonly surgery or radiotherapy [30/36 

patients (83%) each]; 11 patients had received two prior direct radiotherapy regimens to 

different tissues. A total of 33 out of 36 patients (92%) had BRAF V600E mutation 

confirmed by central assessment.

As of the data cutoff (14 September 2020), the median follow-up was 11.1 months (range, 

0.9–76.6 months; Table 2, Supplementary Figure S1, available at https://doi.org/10.1016/

j.annonc.2021.12.014); 6 of 36 patients (17%) remained on study, with 2 (6%) on treatment 

and 4 (11%) in follow-up. Of the remaining patients, 24 (67%) had died and 6 (17%) 

had withdrawn from the study. Of the 34 patients who discontinued treatment, reasons for 
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discontinuation were progressive disease [22 patients (61%)], AEs [6 patients (17%)], and 

patient withdrawal [6 patients (17%)].

Investigator-assessed confirmed responses were reported in 20 of 36 patients (56%) in 

the ITT-assessable population, including 3 CRs (8%) and 17 PRs (47%; Table 3, Figure 

1); an additional 11 patients (31%) had stable disease. All patients with responses had 

centrally confirmed BRAF V600E-mutant disease. Thus in the BRAF V600E-assessable 

subpopulation, the ORR (CR + PR) was 61% (20/33 patients), slightly higher than in the 

ITT-assessable population (56%). Median investigator-assessed DOR was 14.4 months (95% 

CI, 7.4–43.6 months), and the 12- and 24-month DOR rates were 50.0% (95% CI, 27.1% to 

69.2%) and 43.7% (95% CI, 21.6% to 64.0%), respectively. Independent radiological review 

of response was consistent with investigator assessment, with ORRs of 53% (including 2 

CRs and 17 PRs) in the ITT-assessable population and 58% (19/33 patients) in the BRAF 
V600E-assessable subpopulation (Table 3). Median DOR per independent assessment was 

also consistent, at 13.6 months (95% CI, 3.8 months-not reached), and the 12- and 24-month 

DOR rates were 55.6% (95% CI, 30.5% to 74.8%) and 38.1% (95% CI, 16.6% to 59.5%), 

respectively.

At the data cutoff, 27 of 36 patients (75%) had experienced a PFS event, including 21 

patients who experienced disease progression and 6 patients who died prior to documented 

disease progression (2 due to ATC and 4 due to AEs unrelated to study treatment, as 

described below). Median investigator-assessed and independently assessed PFS was 6.7 

months (95% CI, 4.7–13.8 months) and 5.5 months (95% CI, 3.7–12.9 months), respectively. 

The 12- and 24-month investigator-assessed PFS rates were 43.2% (95% CI, 26.6% to 

58.8%) and 27.0% (95% CI, 13.2% to 42.9%), respectively (Figure 2A). There were 

24 deaths (67%) overall, mostly attributable to ATC (20 of 24). Four patients died of 

other causes unrelated to study treatment: three due to serious AEs (pulmonary embolism; 

pneumonia, pleural effusion, and sepsis; and digestive hemorrhage) and one due to acute 

respiratory failure that occurred >30 days following the last dose of study treatment. Median 

OS was 14.5 months (95% CI, 6.8–23.2 months), and the 12- and 24-month OS rates were 

51.7% (95% CI, 33.6% to 67.1%) and 31.5% (95% CI, 16.3% to 47.9%), respectively 

(Figure 2B).

All patients experienced ≥1 AE, including 27 patients (75%) who experienced AEs 

related to dabrafenib plus trametinib (Table 4). The most common all-cause AEs 

were pyrexia (47%); anemia (36%); and decreased appetite, fatigue, and nausea (33% 

each). Twenty patients (56%) experienced serious AEs, including seven (19%) with 

serious treatment-related AEs (Supplementary Table S1, available at https://doi.org/10.1016/

j.annonc.2021.12.014). Serious AEs reported in >1 patient included pneumonia [8 patients 

(22%)]; pleural effusion [3 patients (8%)]; and urinary tract infection, acute kidney injury, 

decreased neutrophil count, hematochezia, and leukopenia [2 patients (6%) each]. Serious 

AEs were fatal in three patients, but none were related to study treatment.

The median duration of exposure to both dabrafenib and trametinib was 7.0 months 

(range, 1–63 months; Supplementary Table S2, available at https://doi.org/10.1016/

j.annonc.2021.12.014). Permanent discontinuation of any study treatment due to AEs 
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was reported in six patients (17%); AEs that led to discontinuation in >1 patient were 

dyspnea and pleural effusion (2 patients each; Supplementary Table S3, available at https://

doi.org/10.1016/j.annonc.2021.12.014). Four of six patients discontinued both dabrafenib 

and trametinib due to AEs at the same time; the remaining two patients discontinued 

trametinib before dabrafenib. Most AE-related discontinuations (5/6 patients) occurred early 

during treatment (~6 months or earlier; Supplementary Table S4, available at https://doi.org/

10.1016/j.annonc.2021.12.014).

Dose reductions or interruptions of any study treatment due to AEs were reported 

in 17 (47%) and 18 (50%) patients, respectively. Pyrexia was the most common AE 

leading to both dose reduction [6 patients (17%)] and interruption [5 patients (14%); 

Supplementary Table S3, available at https://doi.org/10.1016/j.annonc.2021.12.014]. In 

total, 28 patients (78%) experienced ≥1 dose reduction of dabrafenib and 11 (31%) 

experienced ≥1 dose reduction of trametinib. The most common reason for dose reduction 

of dabrafenib was patient noncompliance (53%), while the most common reason for dose 

reduction of trametinib was AEs (63%). Similarly, 28 patients (78%) experienced ≥1 

dose interruption of dabrafenib and 27 patients (75%) experienced ≥1 dose interruption 

of trametinib. Most dose interruptions of dabrafenib and trametinib were due to AEs 

(67% and 43%, respectively; Supplementary Table S3, available at https://doi.org/10.1016/

j.annonc.2021.12.014). Overall, patients received close to the full daily doses of dabrafenib 

(300 mg) and trametinib (2 mg), with mean (standard deviation) daily doses of 252.7 

(56.59) and 1.7 (0.35) mg, respectively (Supplementary Table S2, available at https://doi.org/

10.1016/j.annonc.2021.12.014).

DISCUSSION

This updated analysis of the ROAR ATC cohort confirms earlier observations that the 

combination of dabrafenib plus trametinib has meaningful clinical activity in BRAF V600E-

mutant advanced or metastatic ATC. Dabrafenib plus trametinib was associated with an 

investigator-assessed ORR of 56% and 12-month DOR rate of 50%. The respective 12-

month PFS and OS rates of 43.2% and 51.7% are notable, considering that the median OS in 

patients with ATC is historically <6 months.12,14 These results build upon the initial report 

for this cohort, at which time enrollment was 16 patients and median response duration and 

survival had not been reached.30 The current analysis includes an additional 20 patients and 

~4 years of additional study follow-up, enabling assessment of 12- and 24-month survival 

rates. Dabrafenib plus trametinib continued to be associated with manageable toxicity and 

durable responses and survival.

Given the BRAF V600E mutation rate of up to 50% in ATC, inhibition of MAPK pathway 

signaling has long been considered an attractive target in this disease.27,28,36 Previously, 

BRAF inhibitor monotherapy using vemurafenib had modest efficacy, perhaps due to 

reactivation of related pathways via alternative mechanisms.3,37 Noting the caveats of 

cross-trial comparison, the ORR observed with vemurafenib in a phase II basket trial of 

that agent in patients with ATC was 29%,37 substantially lower than the ORR observed 

with the dabrafenib plus trametinib combination therapy in the current report. In addition, 
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vemurafenib monotherapy had weaker antitumor activity than combined inhibition of both 

BRAF and MEK in transgenic mouse models of BRAF V600E-mutant ATC.38

Other therapeutic classes have also been explored in ATC, with mixed success. In clinical 

trials, ORRs with multikinase inhibitors such as sorafenib, pazopanib, and lenvatinib 

were low, ranging from <15% to 24%, and median PFS ranged from 1.9 to 7.4 

months.10,11,14,16,39,40 Lenvatinib appeared most promising, with an ORR of 24% and a 

median PFS rate of 7.4 months in a phase II study of Japanese patients with ATC.40 

However, another phase II study of lenvatinib in a broader demographic of patients with 

ATC was terminated as only 1 of 20 patients had a response.16 Lenvatinib was also evaluated 

in combination with the anti-programmed death receptor-1 (PD-1) antibody pembrolizumab 

in a small, retrospective study of six patients, in which the CR rate was 66% and the median 

PFS and OS were 16.8 and 17.3 months, respectively; the combination was well tolerated 

and appears promising to achieve long-term remission in ATC.41 Anti-PD-1 monotherapy 

has also been explored: in a study of 42 patients with ATC treated with the anti-PD-1 

antibody spartalizumab, the ORR was 19%.29 Although the subpopulation with BRAF 
V600-mutant disease in this study was small, the ORR appeared to be lower in those patients 

than in those with BRAF wild-type disease [8% (1 of 12 patients) versus 23% (6 of 26 

patients)],29 highlighting the particular challenge of treating BRAF V600E-mutant ATC. 

Overall, our results with dabrafenib plus trametinib reported here compare favorably with 

those from these other therapies that have been explored.

Current guidelines reflect the value of dabrafenib plus trametinib in the therapeutic 

landscape for ATC. At the time of this writing, the latest ESMO Clinical Practice 

Guidelines, published in 2019, recommend BRAF V600E mutation testing in patients with 

unresectable ATC.4 Dabrafenib plus trametinib is recommended for those harboring this 

mutation, while options for those with wild-type BRAF are support, palliative care, and 

opportunities to participate in relevant clinical trials, reflecting a continued unmet need.4 

This coincides with the National Comprehensive Cancer Network (NCCN) guidelines, 

which advise BRAF molecular testing during the diagnostic work-up for ATC and 

dabrafenib plus trametinib treatment in patients with BRAF V600E-mutant disease.5 Other 

options include tropomyosin receptor kinase (TRK) inhibitors in patients with NTRK 
fusion-positive disease, RET inhibitors in those with RET fusion-positive disease, and 

pembrolizumab in those with high tumor mutational burden; however, these fusions are 

rare, and mutational burden is usually low in ATC.5 Consistent with these other guidelines, 

the recently updated American Thyroid Association comprehensive guidelines for ATC 

recommend BRAF V600E testing in all patients and dabrafenib plus trametinib in those with 

BRAF V600E-mutant disease, including as neoadjuvant therapy prior to resection in those 

with stage IVA/IVB disease. Continuation of dabrafenib plus trametinib following surgery is 

recommended to maintain disease control.24

With 20 additional patients and ~4 years of additional study follow-up since the first 

report for the ROAR ATC cohort, the overall safety of dabrafenib plus trametinib remained 

manageable, consistent with both the initial findings from this cohort30 and previous reports 

for other approved indications, such as melanoma42 and non-small-cell lung cancer.43 No 

new safety signals were noted with additional follow-up, and the most common AE, pyrexia, 
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is typical of dabrafenib plus trametinib treatment and often resolves with temporary dose 

interruption.32,42,43 The mean daily doses of dabrafenib (252.7 mg) and trametinib (1.7 mg) 

were close to the full target doses of each drug, and only 6 of 36 patients permanently 

discontinued any treatment due to AEs, suggesting that long-term treatment with dabrafenib 

plus trametinib was well tolerated.

The initial data reported for this ROAR ATC cohort (n = 16)30 were the first clinical 

trial results demonstrating the promise of a BRAF plus MEK inhibitor regimen in 

the treatment of BRAF V600E-mutant ATC, subsequently leading to FDA approval of 

dabrafenib plus trametinib for this indication.6,25 Numerous retrospective studies and case 

reports of antitumor activity and clinical responses with dabrafenib plus trametinib in BRAF 
V600E-mutant ATC join these findings in providing further support for this approach to 

treatment.44–50 While the present analysis confirms and extends the previous results from 

the ROAR ATC cohort, some limitations remain. Study inclusion criteria permitted only 

patients who could swallow dabrafenib plus trametinib; this may have introduced bias in 

the ATC cohort by limiting enrollment to those with a lower disease burden, considering 

that a feature of advanced ATC is dysphagia. This is reflected in the median time since 

diagnosis of 4.1 months in our study, which is close to the historically observed OS of 

patients with ATC. Consistently, a recent real-world analysis of dabrafenib plus trametinib 

in an unselected patient population with ATC reported an ORR comparable to our results in 

patients with BRAF V600E-mutant disease (50%), but with a lower median PFS and OS of 

13 weeks and 18.4 weeks, respectively.50

Additional limitations may include the lack of central confirmation of ATC histology and 

the nonrandomized design of the ROAR basket trial, though such trials are beneficial in 

understanding rare tumor types such as ATC. Dabrafenib plus trametinib has shown promise 

in a number of rare BRAF V600E-mutant indications, including in other ROAR cohorts 

(biliary tract cancer, low-grade glioma, high-grade glioma) and in another tumor-agnostic 

study of BRAF V600E-mutant solid tumors, lymphomas, and multiple myeloma.33–35 Thus 

the updated results for the ROAR ATC cohort reported here add further evidence of the 

broad potential of dabrafenib plus trametinib in the treatment of BRAF V600E-mutant 

cancers.
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Figure 1. (A) Waterfall plot of tumor shrinkage and (B) swimmer plot of response and duration 
per investigator assessment.
AE, adverse event; CR, complete response; NA, not assessable; PD, progressive disease; PR, 

partial response; SD, stable disease.
aData on change from baseline were missing for one patient with a best response of PD and 

one patient with a best response of NA.
bOne patient with a best response of SD had a 100% reduction in target lesion for one 

assessment but subsequently developed a new lesion.
cDuration on treatment is the time from the date of the first dose of study drug to the date of 

the last dose before data cutoff.
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Figure 2. 
Kaplan—Meier plots of (A) progression-free survival per investigator assessment and 

overall survival.
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Table 1.

Baseline characteristics of the ROAR ATC cohort

Characteristic, n (%) (n = 36)

Age, median (range), years 71.0 (47–85)

 18–64 9 (25)

 65–74 13 (36)

 75–84 12 (33)

 ≥85 2 (6)

Male 16 (44)

Race

 White 18 (50)

 Asian 16 (44)

 Unknown 2 (6)

ECOG PS

 0 3 (8)

 1 31 (86)

 2 2 (6)

BRAF V600E status (central)

 Confirmed 33 (92)

 Not detected 2 (6)

 Insufficient quantity 1 (3)

ATC stage

 IV 1 (3)

 IVC 35 (97)

TNM staging (primary tumor)

 T2 1 (3)

 T3 3 (8)

 T4a 5 (14)

 T4b 10 (28)

 TX 17 (47)

Time since diagnosis, median (range), months 4.1 (0.5–151.3)

Prior radiotherapy regimens

 0 7 (19)

 1 18 (50)

 2 11 (31)

Prior therapy 36 (100)

 Surgery 30 (83)

 Radiotherapy 30 (83)

 Chemotherapy 15 (42)

 Radioactive therapy (131I) 11 (31)

 Small-molecule targeted therapy 7 (19)

 Immunotherapy 4 (11)
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ATC, anaplastic thyroid cancer; ECOG PS, Eastern Cooperative Oncology Group performance status; 131I, radioiodine; ROAR, Rare Oncology 
Agnostic Research; TNM, tumor—node—metastases.
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Table 2.

Patient disposition (n = 36)

Status, n (%) Values

Died 24 (67)

Withdrawn from study 6 (17)

 Withdrawn consent 5 (14)

 Lost to follow-up 1 (3)

Ongoing 6 (17)

 On treatment 2 (6)

 In follow-up 4 (11)

Ann Oncol. Author manuscript; available in PMC 2022 July 30.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subbiah et al. Page 18

Table 3.

ORRs per investigator and independent assessment

Response, n (%) Investigator assessment Independent assessment

ITT Assessable (n = 36)
BRAF V600E Assessable

a
 (n 

= 33)

ITT Assessable (n = 36)
BRAF V600E Assessable

a
 (n 

= 33)

ORR 20 (56) 20 (61) 19 (53) 19 (58)

 95% CI 38.1–72.1 42.1–77.1 35.5–69.6 39.2–74.5

 CR 3 (8) 3 (9) 2 (6) 2 (6)

 PR 17 (47) 17 (52) 17 (47) 17 (52)

SD 11 (31) 8 (24) 8 (22) 6 (18)

PD 4 (11) 4 (12) 8 (22) 7 (21)

NA 1 (3) 1 (3) 1 (3) 1 (3)

CI, confidence interval; CR, complete response; ITT, intent-to-treat; NA, not assessable; ORR, overall response rate; PD, progressive disease; PR, 
partial response; SD, stable disease.

a
Includes patients with centrally confirmed BRAF V600E-mutant disease.
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Table 4.

Summary of safety and most common AEs (n = 36)

Category, n (%) Values

Any AE 36 (100)

 Treatment related 27 (75)

AEs leading to discontinuation of any study treatment 6 (17)

AEs leading to dose reduction 17 (47)

AEs leading to dose interruption 18 (50)

Serious AEs 20 (56)

 Treatment related 7 (19)

 Fatal 3 (8)

  Treatment related 0 (0)

AEs, n (%)
a Any Grade Grade 3/4

Any 36 (100) 21 (58)

 Pyrexia 17 (47) 0 (0)

 Anemia 13 (36) 7 (19)

 Decreased appetite 12 (33) 1 (3)

 Fatigue 12 (33) 3 (8)

 Nausea 12 (33) 0 (0)

 Rash 10 (28) 0 (0)

 Dyspnea 9 (25) 1 (3)

 Pneumonia 9 (25) 7 (19)

 Chills 8 (22) 0 (0)

 Constipation 8 (22) 0 (0)

 Dizziness 8 (22) 1 (3)

 Hyponatremia 8 (22) 6 (17)

 Diarrhea 7 (19) 1 (3)

 Headache 7 (19) 0 (0)

 Hypoalbuminemia 7 (19) 2 (6)

 Blood AP increased 6 (17) 2 (6)

 Dysphagia 6 (17) 0 (0)

 Hypotension 6 (17) 2 (6)

 Vomiting 6 (17) 0 (0)

AE, adverse event; AP, alkaline phosphatase; ATC, anaplastic thyroid cancer.

a
All-cause AEs of any grade that occurred in >15% of patients in the ATC cohort.
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