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Abstract 

Purpose 

Selumetinib can increase radioactive iodine (RAI) avidity in RAI-refractory tumors. We investigated 
whether selumetinib plus adjuvant RAI improves complete remission (CR) rates in patients with 
differentiated thyroid cancer (DTC) at high risk of primary treatment failure versus RAI alone. 

Methods 

ASTRA (ClinicalTrials.gov identifier: NCT01843062) is an international, phase III, randomized, 
placebo-controlled, double-blind trial. Patients with DTC at high risk of primary treatment failure 
(primary tumor > 4 cm; gross extrathyroidal extension outside the thyroid gland [T4 disease]; or 
N1a/N1b disease with ≥ 1 metastatic lymph node(s) ≥ 1 cm or ≥ 5 lymph nodes [any size]) were 
randomly assigned 2:1 to selumetinib 75 mg orally twice daily or placebo for approximately 5 
weeks (no stratification). On treatment days 29-31, recombinant human thyroid-stimulating 
hormone (0.9 mg)–stimulated RAI (131I; 100 mCi/3.7 GBq) was administered, followed by 5 days 
of selumetinib/placebo. The primary end point (CR rate 18 months after RAI) was assessed in the 
intention-to-treat population. 

Results 

Four hundred patients were enrolled (August 27, 2013-March 23, 2016) and 233 randomly 
assigned (selumetinib, n = 155 [67%]; placebo, n = 78 [33%]). No statistically significant difference 
in CR rate 18 months after RAI was observed (selumetinib n = 62 [40%]; placebo n = 30 [38%]; odds 
ratio 1.07 [95% CI, 0.61 to 1.87]; P = .8205). Treatment-related grade ≥ 3 adverse events were 
reported in 25/154 patients (16%) with selumetinib and none with placebo. The most common 
adverse event with selumetinib was dermatitis acneiform (n = 11 [7%]). No treatment-related 
deaths were reported. 

Conclusion 

Postoperative pathologic risk stratification identified patients with DTC at high risk of primary 
treatment failure, although the addition of selumetinib to adjuvant RAI failed to improve the CR 
rate for these patients. Future strategies should focus on tumor genotype–tailored drug selection 
and maintaining drug dosing to optimize RAI efficacy.  
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Introduction 

Thyroid surgery followed by radioactive iodine (RAI) is standard management for patients with 
differentiated thyroid cancer (DTC) at high and intermediate risk of disease persistence or 
recurrence. In the adjuvant setting, RAI is administered to consolidate complete remission (CR), 
although prospective trials verifying benefit have not been performed.1 Successful initial therapy is 
crucial because most patients with DTC who achieve remission do not experience recurrence 
(approximately 1%–4% over median follow-up periods of 5-10 years).2-4 

Retrospective studies have identified primary tumor size/extent of invasion (> 4 cm or gross 
extrathyroidal extension outside the thyroid gland [T4 disease]) and lymph node status (N1a/N1b 
disease with ≥ 1 metastatic lymph node ≥ 1 cm or ≥ 5 lymph nodes of any size) as predictive for a 
high risk for failing initial therapy (unpublished analysis on the basis of studies by Tuttle et al3 and 
Vaisman et al4). Approximately 70% of patients whose disease met any one of these criteria failed 
to achieve CR with surgery and RAI, requiring more intensive surveillance, tests/evaluations, and 
therapies. Novel approaches to enhance RAI activity could improve outcomes for these patients. 

Up to approximately 70% of DTCs harbor mutations that activate the RAS/RAF/MEK/ERK (RAS-ERK) 
pathway,5-9 which represses gene expression required for iodine avidity to mediate RAI-
refractoriness.10,11 In mouse models of BRAF-mutant thyroid cancer, ablation of BRAF activation 
restored iodine avidity.12 Selumetinib is a potent and highly selective allosteric MEK 1/2 inhibitor 
(AZD6244, ARRY-142886)13-15 with a short half-life. A pilot clinical trial demonstrated that 
selumetinib increased iodine avidity and efficacy in 8/20 patients with recurrent/metastatic RAI-
refractory thyroid cancer.16 

To test the hypothesis that selumetinib enhances RAI efficacy in the adjuvant setting, we 
conducted the phase III Adjuvant Selumetinib for differentiated Thyroid cancer, Remission after 
RAI (ASTRA) trial to compare the CR rate achieved with adjuvant RAI in combination with placebo 
versus selumetinib in patients with DTC at high risk of primary treatment failure.17 

 

Methods 

Study design and participants 

ASTRA was a phase III, randomized, placebo-controlled, double-blind trial (Fig 1) that enrolled 

patients from 42 sites in eight countries (Data Supplement). 

Eligible patients were age ≥ 18 years with pathologically confirmed DTC. Patients with anaplastic, 

medullary, and Hürthle cell thyroid cancers were excluded. Patients must have undergone a one- 

or two-stage total thyroidectomy with therapeutic neck dissection of clinically apparent metastatic 

lymph nodes. Patients also had to have disease with at least one of the following high-risk 

pathologic features: primary tumor > 4 cm; gross extrathyroidal extension (T4 disease); and at 

least one metastatic lymph node ≥ 1 cm or involvement of ≥ 5 lymph nodes (any size). Patients had 

to undergo neck ultrasound, magnetic resonance imaging (MRI) of the neck with contrast, and a 
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computed tomography (CT) scan of the chest ≥ 4 weeks after surgery to document the absence of 

gross disease. Patients with antithyroglobulin antibodies were excluded. 

The intention-to-treat (ITT) population included all randomly assigned patients. The safety analysis 

set included patients who received ≥ 1 dose(s) of randomized treatment. The treatment-compliant 

analysis set was a subset of the ITT population, consisting of patients who took study treatment 

for the crucial time period (≥ 7 consecutive days before RAI, on the day of RAI, and for 5 

consecutive days after RAI). 

The study was performed in accordance with ethical principles outlined by the Declaration of 

Helsinki and consistent with the Good Clinical Practice guidelines of the International Conference 

on Harmonisation, applicable regulatory requirements, and the AstraZeneca policy on Bioethics 

and Human Biological Samples. The Protocol (online only) was approved by local institutional 

review board/independent ethics committees. All patients provided written informed consent. 

Protocol details are in the Data Supplement. 

Procedures 

Patients were randomly assigned 2:1 via an interactive voice-response/web-response system to 

receive selumetinib or placebo (Biostatistics Group, AstraZeneca). Investigators and patients were 

blinded to treatment allocation. 

Patients received selumetinib (AstraZeneca, Wilmington, DE) 75 mg twice daily or matched 

placebo (AstraZeneca) for approximately 5 weeks (typically 36 days). Therapy was started 

approximately 4 weeks before the planned RAI treatment (≥ 6 and ≤ 16 weeks after thyroid cancer 

surgery). Patients were started on a low-iodine diet ≥ 1 week before RAI and continued until the 

day after RAI. On days 29 and 30, patients received 0.9 mg of recombinant human thyroid-

stimulating hormone (rhTSH; Thyrogen, Sanofi/Genzyme, Cambridge, MA). On day 31, all patients 

received RAI (131I) 100 mCi/3.7 GBq (± 10%). Patients were required to remain on treatment during 

the crucial time period. 

Outcomes 

The primary end point was CR rate at 18 months after RAI treatment in the ITT population. CR was 

defined as meeting the following criteria at the 18-month post-RAI time point, evaluated in three 

consecutive stages: stage I, serum thyroglobulin < 1 ng/mL without TSH stimulation (suppressed 

TG assessment by central laboratory analysis) and neck ultrasound negative for structural disease 

(assessed by investigator site review); stage II, following rhTSH stimulation, serum thyroglobulin 

level < 1 ng/mL without interfering thyroglobulin antibodies (stimulated TG assessment by central 

laboratory analysis) and no evidence of thyroid cancer on diagnostic whole-body scan (assessed by 

blinded independent central review [BICR]); and stage III, no evidence of thyroid cancer by MRI 

neck with gadolinium and CT chest without contrast (assessed by BICR). If patients were 

determined not to be in CR, subsequent stages of CR evaluation were not performed to minimize 

patient burden. Histopathologic evidence of thyroid cancer on a fine needle aspirate/biopsy 

and/or administration of additional thyroid cancer treatment after RAI (except levothyroxine) 

were considered failures to achieve CR. The 18-month time point was chosen on the basis of 

retrospective data that 94% of patients with DTC who achieve CR do so by 18 months.18 
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Secondary end points included assessment of clinical CR at 18 months after RAI treatment; 

complete and clinical remission in patients with a BRAF or NRAS mutation at 18 months after RAI 

treatment; safety and tolerability; and drug pharmacokinetics. Clinical CR definition was limited to 

standard surveillance evaluations, which includes all CR evaluations above, except MRI neck and 

CT chest scans. Prespecified sensitivity analyses were also performed. 

Statistical Analysis 

The primary analysis was of CR rate at 18 months, comparing selumetinib versus placebo with RAI 

in the ITT population, using a logistic regression model including treatment as the only covariate. 

The results were presented with the odds ratio (OR), 95% profile likelihood CI, and associated 2-

sided P value. Assuming CR rates in the overall study population were 50% and 30% for the 

selumetinib and placebo arms, respectively, 228 patients, randomly assigned 2:1 (152 selumetinib 

and 76 placebo), would provide at least 80% power to show statistical significance, on the basis of 

a two-sided 5% significance level. Patients missing any 18-month time point assessments were 

categorized as not in CR. 

Secondary analyses were also performed using a logistic regression model including treatment as 

the only covariate. For analysis of the BRAF and NRAS mutation–positive population, only patients 

from the ITT population with genetic samples that were positive for BRAF or NRAS mutations were 

included. 

A sensitivity analysis for each of the primary and secondary analyses was performed using a 

logistic regression model including treatment and adjusted for the covariates of mutation status 

(ITT population only), histology status, and age, provided there were enough data points for a 

meaningful analysis. In addition, analyses were repeated using the treatment-compliant 

population, which included patients who received treatment during the crucial period. 

The trial design did not include interim analyses or a data monitoring committee. This study is 

registered with ClinicalTrials.gov identifier: NCT01843062. 

 

Results 

Of the 400 patients enrolled between August 27, 2013, and March 23, 2016, 233 were randomly 

assigned (155 [67%] in the selumetinib and 78 [33%] in the placebo arms; ITT population; Data 

Supplement) and 204 completed study treatment (selumetinib, n = 128/155 [83%]; placebo, n = 

76/78 [97%]). Patient demographics and disease characteristics were similar between both arms 

and representative of the intended patient population (Table 1). These outcomes are based on the 

data cutoff date of May 18, 2018. 

In the ITT population, there was no statistically significant improvement in CR rate at 18 months in 

patients receiving selumetinib plus RAI (n = 62, 40%) versus those receiving placebo plus RAI (n = 

30, 38%; OR, 1.07; 95% CI, 0.61 to 1.87; P = .8205; Table 2). Reasons for patients not being in CR 

are summarized in Table 2. The difference in CR rate at 18 months between treatment arms was 

numerically greater, but not statistically significant, when the analysis was restricted to the 
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treatment-compliant analysis set only (see the Methods section for definition of this analysis set), 

with 56 patients (47%) and 27 patients (38%) having CR in the selumetinib and placebo arms, 

respectively (OR, 1.46; 95% CI, 0.81 to 2.67; P = .2131; Table 2). A prespecified sensitivity analysis 

of the primary end point also found no significant difference between treatment arms in CR rate at 

18 months using logistic regression analysis adjusted for mutation status, histology, and age. All 

patients who met 18-month clinical remission criteria (negative rhTSH-stimulated 

thyroglobulin/diagnostic whole-body scan and neck ultrasound) also met the primary CR criteria 

(which also required negative MRI neck and CT chest scans), suggesting that standard clinical 

surveillance is sufficient for detecting persistent or recurrent disease. 

In total, 205/233 patients had BRAF genomic status known (positive or not detected); of those, 

203 patients also had a known RAS mutation status (Data Supplement). For the subgroup with a 

BRAF (n = 125) or NRAS (n = 17) mutation, no significant difference was found for complete/clinical 

remission rate at 18 months for selumetinib (34/91, 37%) versus placebo (21/51, 41%; OR, 0.85; 

95% CI, 0.42 to 1.73; P = .6549; Fig 2). No significant difference was found among patients with 

mutant BRAF (30/84, 36% with selumetinib and 15/41, 37% with placebo, OR, 0.96; 95% CI, 0.45 to 

2.12; P = .9242) or wild-type BRAF (24/54, 44% with selumetinib and 10/26, 38% with placebo, OR, 

1.28; 95% CI, 0.50 to 3.40; P = .6112). No other significant differences were observed in subgroup 

analyses of CR rate at 18 months when patients were categorized by histology, age, sex, or 

ethnicity (Fig 2). 

Overall, 147 important protocol deviations (IPDs) were captured and 95 patients (41%) had at least 

one IPD. Most commonly, patients were recorded to have a deviation related to procedures not 

being adhered to during the 18-month assessment (n = 67 [29%]; Data Supplement). The second 

most frequently reported IPD subgroup was consumption of < 4,320 mg (ie, 80% of the total dose) 

of study treatment, reported in 12% of patients overall. The mean selumetinib compliance of 84% 

(standard deviation 29%) of the planned study doses was lower than placebo (102%; standard 

deviation 10%). 

More adverse events (AEs; any grade), regardless of causality, were observed with selumetinib 

compared to placebo (n = 151 [98%] and [n = 58 [75%], respectively; Data Supplement). Most AEs 

were Common Terminology Criteria for Adverse Events grade 1 or 2. Grade 3 AEs were reported in 

18% of patients receiving selumetinib and 1% of those receiving placebo (related grade ≥ 3 AEs 

were 16% and 0%, respectively; Data Supplement). The most frequent selumetinib grade 3 AEs 

were dermatitis acneiform and increased blood creatine phosphokinase (Table 3). Serious AEs 

(SAEs) in four patients were considered related to selumetinib (dermatitis acneiform, n = 2; drug 

hypersensitivity, n = 1; and gastric hemorrhage, n = 1). The drug hypersensitivity occurred 40 days 

after treatment initiation and 1 day after the last dose of selumetinib. Selumetinib was 

permanently discontinued for one of the rash SAEs and interrupted for the other rash SAE 

followed by dose reduction to 100 mg. All patients recovered or were recovering at data cutoff. 

Three patients died > 30 days after treatment: one patient in the selumetinib arm because of 

thyroid cancer and one case each of thyroid cancer and cerebrovascular accident in the placebo 

arm. 
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AEs leading to treatment discontinuation occurred in 18 patients (12%) with selumetinib and none 

with placebo. The most frequent AE leading to selumetinib discontinuation was dermatitis 

acneiform in seven patients (5%). Four patients discontinued for ophthalmologic AEs (one each of 

chorioretinopathy, macular detachment, macular edema, and reduced visual acuity); all recovered 

after drug withdrawal. Compared with placebo, more patients receiving selumetinib had dose 

interruptions (3% v 21%, respectively) and reductions (1% v 27%, respectively); nine patients 

required two selumetinib dose reductions. Only one patient in the placebo arm (1%) required a 

dose reduction. 

 

Discussion 

In this phase III trial, the addition of selumetinib to adjuvant RAI did not significantly improve 18-

month CR rate versus placebo plus RAI in patients with DTC at high risk of primary treatment 

failure. No selumetinib advantage was identified in the secondary analyses of CR rate in mutant 

BRAF/NRAS patients or clinical remission for the ITT population. However, the results are 

noteworthy as this is the first prospective data generated regarding the efficacy of adjuvant RAI. 

Without prior data to guide trial design, the study was powered on the basis of retrospective 

analyses,3,4 predicting a 30% CR rate in patients with DTC and the high-risk pathologic criteria used 

in this trial. The observation that only 38% of patients in the RAI plus placebo arm achieved CR 

suggests that the high-risk disease criterion successfully identified a cohort for whom standard 

surgery and RAI is largely insufficient for disease cure. This innovative study uses CR rate at 18 

months as an end point and these results could serve as reference for future adjuvant trials. 

Preclinical work has established that oncogenic mitogen-activated protein kinase (MAPK) signaling 

via BRAF, RAS, and other genetic alterations suppresses thyroid differentiation to diminish tumor 

iodide uptake and RAI efficacy.10-12,19 Our initial pilot clinical trial demonstrated that MAPK 

pathway inhibition with selumetinib could enhance RAI avidity and efficacy in a subset of RAI-

refractory patients.16 Subsequent RAI-refractory trials with other drugs targeting MAPK signaling 

have confirmed this finding.20-23 Having observed these promising results in the most challenging 

setting of RAI-refractory disease, we hypothesized that incorporating this approach into the 

adjuvant setting could improve CR rates. 

The reason for the lack of benefit observed with selumetinib in ASTRA may be informed by recent 

work identifying factors requisite for successful redifferentiation. Sustained and potent MAPK 

inhibition is essential for successful restoration of the thyroid-specific gene expression required for 

RAI avidity.22 Given that MAPK pathway inhibition and differentiation status are readily reversible 

phenomena in our preclinical studies, we reasoned that missed or inconsistent drug dosing could 

result in loss of the redifferentiation effects achieved, and planned to investigate the importance 

of drug compliance peri-131I administration, specifically the 7 consecutive days before RAI, on the 

day of RAI, and for 5 consecutive days after RAI (the crucial time period). The patients compliant 

with selumetinib or placebo for this period were designated the treatment-compliant set. The 

increased absolute difference in 18-month CR rate in favor of selumetinib for the treatment-

compliant set is consistent with the hypothesis that uninterrupted treatment during this period 
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may be important. More work is needed to definitively determine the duration and critical period 

of therapy necessary to optimize redifferentiation. Additionally, 21%, 27%, and 12% of 

selumetinib-treated patients required dose interruptions, reductions, and drug discontinuation, 

respectively. Difficulty maintaining full-dose selumetinib continuously suggests that drug toxicity 

may have compromised the ability to elicit sustained, potent MAPK pathway inhibition to enhance 

RAI efficacy, highlighting the potential importance of drug tolerability to achieve better outcomes 

in future studies. 

Not all DTC oncogenic driver mutations activate MAPK signaling to the same degree. The BRAFV600E 

mutation induces a significantly higher MAPK transcriptional output versus RAS mutations or RET 

rearrangements,8 and is associated with more profound suppression of thyroid differentiation.8 

These distinctions also translate to differences in susceptibility to MEK inhibition with selumetinib. 

In the pilot RAI-refractory selumetinib trial, only one of nine BRAFV600E-mutant patients achieved 

sufficient iodine uptake to warrant RAI, whereas all five NRAS-mutant patients had positive 

responses.16 We hypothesized that redifferentiation achieved with selumetinib may be more 

favorable in the adjuvant setting, regardless of BRAF status, since tumors are likely to be more 

differentiated and hence susceptible to MEK inhibition in this earlier disease stage. Results from 

ASTRA prove this is not the case as no benefit was observed with selumetinib in BRAF-mutant 

patients, highlighting the need for a biomarker-directed strategy. BRAF-targeted drugs are 

superior to MEK inhibitors for redifferentiation in BRAF-mutant, RAI-refractory patients.21,23 

Our ongoing work in RAI-refractory patients also suggests that there is likely a genomic subset of 

patients whose tumors are refractory to RAI and all MAPK inhibitor redifferentiation strategies 

tested to date.24 We also have a limited understanding of how resistance to radiation, 

independent of the capacity to concentrate iodide, may contribute to RAI-refractoriness. For these 

patient subgroups, developing non–RAI-based adjuvant therapies may be required to improve 

outcomes. Other debated topics regarding RAI therapy not addressed by this trial include the 

potential importance of using higher RAI activities, implementing thyroid hormone withdrawal in 

lieu of rhTSH, or the impact of the theoretical sink effect (ie, minimal residual normal thyroid 

tissue competing RAI away from malignant cells). 

Executing the novel study design internationally presented logistical challenges, resulting in 

protocol deviations that may have influenced outcomes. In total, 32% of patients receiving 

selumetinib and 23% of those receiving placebo had missing 18-month assessments that 

designated them as treatment failures. This observation highlights that streamlining protocol 

assessments and procedures should be prioritized in future studies. For assessing 18-month CR, 

we observed complete concordance between the CR criteria used for the primary end point and 

the more limited clinical remission CR definition (all evaluations, excluding the MRI neck and CT 

chest), verifying that the latter, simpler approach could serve as a reliable primary end point for 

future studies. The lack of benefit observed with selumetinib should also be considered in the 

context of the ambitious end points targeted. Instead of the palliative end point of partial 

response in recurrent/metastatic RAI-refractory studies, the goal of this trial was to increase the 

absolute cure rate for a high-risk population by 20% with selumetinib versus placebo. This 

substantial degree of benefit was judged by investigators to be necessary to justify implementing 

additional therapy for this patient population and to limit the trial sample size to ensure feasibility. 
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In conclusion, addition of selumetinib to adjuvant RAI did not sufficiently improve CR rate in 

patients with DTC at high risk of primary treatment failure. The study results demonstrate that risk 

stratification using pathologic criteria can identify patients for whom standard treatment is 

insufficient to elicit cure. Future efforts to enhance RAI efficacy must focus on tailoring the 

pharmacologic approach to tumor genotype and improving treatment tolerability/compliance to 

optimize clinical efficacy. 
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Table 1. Patient Demographics and Disease Characteristics at Baseline (full analysis set) 

 

Characteristics Selumetinib plus RAI (n = 155) Placebo plus RAI (n = 78) 

Sex (No, %)   

   Female 92 (59) 40 (51) 

   Male 63 (41) 38 (49) 

Median age, years (range) 47 (20-80) 47 (23-81) 

Ethnicity, No. (%)   

   White 145 (94) 73 (94) 

   Other 10 (6) 5 (6) 

Ethnicity, No. (%)   

   Hispanic/Latin American 27 (17) 14 (18) 

   Other 128 (83) 64 (82) 

Histology, No (%)   

   Follicular carcinoma 20 (13) 9 (12) 

   Papillary carcinoma 93 (60) 50 (64) 

   Papillary carcinoma, follicular variant 30 (19) 11(14) 

   Papillary carcinoma, othera 12 (8) 8 (10) 

Primary tumor TMN class, No. (%)   

   ≤ T2 30 (19) 15 (19) 

   T3 107 (69) 57 (73) 

   T4 17 (11) 5 (6) 

   Missing 1 (1) 1 (1) 

≥ 5 lymph nodes and/or at least 1 lymph 
node > 1 cm, No. (%) 

  

   Yes 87 (56) 46 (59) 

   No 68 (44) 32 (41) 

Data cutoff on May 18, 2018 

Abbreviations: RAI, Radioactive iodine; T, Tumor 
a Including papillary carcinoma, tall cell variant; papillary carcinoma, other variant; and poorly differentiated 

carcinoma 
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Table 2. CR Rate at 18 Months (ITT and treatment-compliant analysis sets) and Reasons for 

Exclusion From CR Designation at 18 Months (ITT analysis set) 

 

CR Rate Selumetinib plus RAI Placebo plus RAI 

CR rate at 18 months, No. (%) 62/155 (40) 30/78 (38) 

   Full analysis set (primary analysis) OR 1.07 (95% Cl, 0.61 to 1.87), P = .8205  

   Treatment compliant analysis seta 56/120 (47) 27/72 (38) 

OR 1.46 (95% Cl, 0.81 to 2.67), P = .2131  

   

CR designation Selumetinib plus RAI (n = 155) Placebo plus RAI (n. = 78) 

   Not in CR, No. (%) 93 (60) 48 (62) 

   Not in clinical remission, No. (%) 6 (4)b 1(1)b 

   Retreatment for thyroid cancer before 
18 monthsc, No. (%)  

6 (4) 9 12) 

   Missing assessment in 18 months, No. 
(%) 

49 (32) 18 (23) 

   Not in biochemical remission, No. (%) 32 (21) 20 (26) 

      Positive suppressed TG (stage I) 17 (11) 5 (6) 

      Positive stimulated TG (stage II) 14 (9)d 14 (18) 

      Positive TgAB (stage I and stage II) 1 (1) 1 (1) 

Abbreviations: CR, Complete Remission; ITT, Intention-To-Treat; OR, Odds Ratio; RAI, RadioActive Iodine; 

Tg, thyroglobulin; TgAb, interfering thyroglobulin antibodies; WBS, whole-body scan. 

a Patients who received selumetinib/placebo twice daily from 7 days before to 5 days after RAI, as a 

minimum. 
b Six patients in the selumetinib arm and one patient in the placebo arm were not in clinical remission 

because of a positive stimulated RAI WBS in the stage II assessment. 
c Patients who received further cancer therapy before 18-month assessment (525 days after RAI) are 

tabulated. 
d One selumetinib patient had both a positive stimulated Tg and positive RAI WBS. 
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Table 3. Frequently Reported Adverse Events (safety analysis set) 

 

AE categorya Selumetinib plus RAI (n. = 154) Placebo plus RAI (n. = 77) 

 All grades, No. (%) CTCAE grade 3, No. (%) All grades, No. (%) CTCAE grade 3 

Dermatitis acneiform 69 (45) 11 (7) 4 (5) 0 

Diarrhea 68 (44) 0 12 (16) 0 

Fatigue 44 (29) 1 (1) 13 (17) 0 

Nausea 44 (29) 0 8 (10) 0 

Blood creatine 
phosphokinase increasedb 

31 (20) 5 (3) 1 (1) 0 

Edema peripheral 30 (19) 0 4 (5) 0 

Pruritus 21 (14) 0 3(4) 0 

Hypertension 20 (13) 2 (1) 3(4) 0 

Rash maculopapular 19 (12) 0 4 (5) 0 

Stomatitis 17 (11) 0 4 (5) 0 

Vision blurred 16 (10) 0 5 (6) 0 

Headache 8 (5) 1 (1) 10 (13) 0 

 
NOTE. Data cutoff on May 18, 2018. All-causality AEs reported from the first dose of randomized treatment 

up to 30 days after the final dose, in ≥  10% of patients in either treatment arm, by frequency in the 
selumetinib plus RAI arm. 
Abbreviations: AE, adverse event; CTCAE, common terminology criteria for adverse events; RAI, radioactive 
iodine. 
a Includes AEs with an onset date on or after the date of the first dose, and up to and including 30 days 
following the date of the last dose of selumetinib or placebo. 
b All AEs of increased blood creatine phosphokinase were nonserious and none were associated with 
significant muscle-related AEs. 
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Figure 1. ASTRA trial design 
 

 
 
a Including papillary thyroid cancer, follicular thyroid cancer, and poorly differentiated thyroid 
cancer.  
DTC, differentiated thyroid cancer; RAI, radioactive iodine; rhTSH, recombinant human thyroid-
stimulating hormone. 
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Figure 2. Forest plot of complete remission rate at 18 months by subgroup data (ITT analysis set) 
 
 

 
 
 
 
Population: full analysis set, data cutoff on May 18, 2018. Minimum 10 patients per treatment by 
factor levels are considered for calculation of OR and CI. Size of circle is proportional to the 
number of events. The teal band represents the 95% CI for the overall OR. When BRAF/NRAS 
mutations are summarized together, the status is summarized as known if (1) either BRAF or NRAS 
mutation is positive or (2) both BRAF and NRAS mutations are not detected. In case one mutation 
was not detected while the other mutation was unknown, the status is summarized as unknown. 
ITT, intention-to-treat; OR, odds ratio; RAI, radioactive iodine. 


