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Introduction: Patients with unresectable anaplastic thyroid cancer have poor prognosis and treatment usually
includes radiation therapy. Due to the long radiation courses, many patients may spend a significant portion of
their remaining lives receiving radiation.

Methods: The National Cancer Database (NCDB) was queried to identify patients with unresectable anaplastic
thyroid cancer who received radiation. The Percent Remaining Life Spent Receiving Radiation Therapy (PRLSRT)
was calculated for each patient. Treatment intent was determined by total dose and dose per fraction actually
received by patient. Randomly assigned test and validation cohorts were used to develop and test the Anaplastic
Prognosis Score.

Results: Overall 859 patients received radiation with 69 % being treated definitively. Completion rates were low
at 43 % and 49 % for definitive vs palliative intents. Patients receiving definitive RT had longer median survival
(3.6 m vs 1.3 m), and had a higher PRLSRT. Patients treated with definitive hypofractionated radiation had
similar survival, but lower PRLSRT.

Anaplastic Prognostic Score (APS) significantly predicted for OS in both the test and validation cohorts. Overall,
the median OS of 5.1 m, 2.7 m, and 1.3 m for group 1, 2, and 3, respectively (p < 0.001). The mean and median
PRLSRT and the > 50 % PRLSRT all increased with APS score.

Conclusions: Many patients treated with definitive intent spent a significant portion of their remaining lives
receiving radiation therapy. Anaplastic prognostic score (APS) could accurately discriminate prognosis and may
help guide treatment intent. Due to the high PRSPRT and high incompletion rates, definitive hypofractionated
radiation could be considered and warrants further study.

Introduction

Anaplastic thyroid cancer is a rare form of thyroid cancer with very
poor prognosis with about 1-2 people diagnosed per million every year.
Given it’s rarity, there is limited prospective data to guide management.
The typical survival is around 3 — 6 months due to the aggressive nature
of the tumor. ATC can invade local structures and typically presents as a
rapidly enlarging neck mass and causes death through asphyxiation. As
a result, the consensus is that surgery should be attempted if resectable
followed by adjuvant chemotherapy and radiation as per the National
Cancer Center Network 2023 guidelines [1]. Patients who present with
unresectable disease and those with good performance score can receive

definitive chemotherapy and radiation. Chemotherapy regimens vary
and can include paclitaxel/carboplatin, docetaxel/doxorubin or pacli-
taxel alone, or docetaxel alone. Many follow RTOG 0912 which delivers
66 Gy in 33 fx with concurrent paclitaxel and other options also exist
with hyperfractionation such as 60 Gy/40 fx BID with weekly doxoru-
bicin [2,3]. Definitive long course radiation therapy regimes such as
these are often attempted when possible [4].

It is likely that many patients treated with definitive intent spend a
significant portion of their remaining lives receiving radiation therapy
without a significant difference in mortality compared to those treated
palliatively. To measure and test this hypothesis various metrics can be
used to measure the burdens and benefits of care. The Percentage of
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Remaining Life Spent Receiving RT (PRLSRT) is a metric that was
developed in the setting of palliative radiation near the end of life to
evaluate the burden of care for a radiation regimen and reflects how
much remaining life is spent receiving treatment [5]. High PRLSRT
numbers indicate a significant treatment burden or even death on
treatment, while low PRLSRT reflect an effective treatment that required
only a small portion of the remaining life. In the palliative treatment of
bone metastases, some have suggested a goal for a PRLSRT of < 10 %
[6]. Another measure of treatment burden is incomplete treatment.
When patients fail to complete a long course of treatment, they fail to
derive a palliative or therapeutic benefit from their resource investment
and considerations should have been made for no treatment or a less
intense course of therapy. This is true in both the definitive and pallia-
tive setting. The purpose of the current study is to evaluate how the
treatment decision regarding definitive versus palliative course of ra-
diation therapy and the dose per fraction impacts the percentage of
remaining life spent receiving RT and radiation completion rates for
patients with unresectable anaplastic thyroid cancer.

Material and methods

The National Cancer Database (NCDB) was used to identify all pa-
tients with unresectable anaplastic thyroid cancer at diagnosis who
subsequently received head and neck radiation therapy. There were a
total of 859 patients. The medical records of these patients were retro-
spectively reviewed and information on patient’s baseline characteris-
tics and general treatment as well as survival outcomes were compiled.

The Percent Remaining Life Spent Receiving Radiation Therapy
(PRLSRT) was calculated for each patient by dividing the time spent
receiving RT by survival from the start of RT. The total dose and number
of fractions that were actually received by the patient was recorded in
the database. Since unresectable ATC has a poor prognosis and many
patients may have progression during treatment and not finish, dose per
fraction was used as a surrogate marker for treatment intent. Given the
current ATA guidelines recommend using 66 Gy at 33 fractions (fx)
1.8-2 Gy per fx as definitive treatment, patients who received less than
2.2 Gy per fx were classified as definitive intent as well as those between
2.2-3 Gy who received more than 45 Gy total. For patients who received
3 or more Gy per fraction and those receiving 2.2 — 3 Gy/fx but less than
45 Gy total were classified as palliative intent treatment. For an
exploratory analysis, patients who receive more than 50 Gy with at least
2.2 Gy per fraction were classified as definitive hypofractionated RT.
Regarding the timing of chemotherapy, concurrent chemoradiation was
defined as starting chemotherapy less than 90 days prior or during the
course of radiation therapy. Sequential chemotherapy was any chemo-
therapy started after the completion of RT.

Survival outcomes were calculated using the Kaplan-Meier Method
and Log-rank testing using SPSS (IBM Corp. Released 2021. IBM SPSS
Statistics for Windows, Version 28.0. Armonk, NY: IBM Corp). Overall
survival was defined as the time from the date of the first treatment to
the time of death from any cause or last follow-up. Cox regression was
used for analysis of independent prognostic factors for overall survival.
Comparisons of basic characteristics between groups were done using
chi-square test. T test was used to determine differences between
continuous variables of two different groups. P- value of less than 0.05
was considered to be statistically significant. Event is defined as death.

To generate a prognostic score, the patients were randomly assigned
to either a Test (n = 429) or Validation (n = 430) cohort. Using the Test
cohort, factors found to be significant on multivariate analysis were used
to create the Anaplastic Prognosis Score. Points were assigned for
various characteristics (metastatic disease at presentation, able to
receive chemotherapy, and Charlson-Deyo classification). Using the
total score patients were assigned to three groups and evaluated for
overall survival and the discriminatory strength of the index. The index
would be considered sufficiently discriminatory if it were able to
generate three distinct patient groups with significant survival
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differences between each group (Group 1 vs Group 2, Group 1 vs Group
3, and Group 2 vs Group 3) based on a Kaplan-Meier plot and log rank
testing and p-value < 0.001 for each comparison in both the test and
validation cohort.

Results

A total of 859 patients were identified. Patient and treatment char-
acteristics are detailed in Table 1. The average and median time from
diagnosis to starting radiation therapy was 25 days and 19 days. By
treatment intent, 595 received definitive radiation and 264 received
palliative radiation. Fig. 1 shows the overall survival for patients treated
with palliative vs definitive intent. The palliative treatment group were
slightly older with a median age 73 versus median age 70 (p < 0.01) in
definitive group. The palliative group were also more likely to be
uninsured (7.2 % vs 2.4 % (p < 0.001)) and were more likely to have
metastatic disease at presentation (62.5 % vs 42.7 %). For the entire
cohort the median and 6-month overall survival from the time of diag-
nosis were 3.6 months and 32 %. While the median and 6-month overall
survival from the start of radiation were 2.8 months and 26.4 %. For
patients treated with definitive intent, the median survival of 3.5 months
and for those treated palliatively, the median survival of 1.3. Overall the
median percentage of remaining life spent receiving radiation therapy
was 31.8 %. Palliative-intent patients received fewer fractions of radi-
ation (mean 8.28 fx vs 26.2 fx) but had similar PRLSRT metrics (PRLSRT
> 50 %: 30.5 % vs 34.2 %; PRLSRT > 33 %: 46.9 % vs 50.8 %) and
radiation completion rates (49 % vs 43 %) compared to definitively
treated patients. Overall 40 patients (4.7 %) died during treatment and
7.7 % had PRLSRT > 90 %, 14.1 % having PRLSRT > 80 %, 33 % had
PRLSRT > 50 % and 33 % had PRLSRT < 20 %. Patients who did not
complete radiation had lower median overall survival regardless of
treatment intent (mOS completed RT: 2.1 m vs 5.9 m; Incomplete RT:
0.8 m vs 2.3 m, for palliative-intent and definitive intent, respectively).

Of the patients who received chemotherapy, 54.7 % received single
agent drug, 42.1 % received multiagent regimen, and for 3.1 % the
regimen was not reported. Overall patients who received definitive-
intent radiation were more likely to receive chemotherapy than those
receiving palliative-intent RT (71.3 % vs 34.8 %). Regarding the timing
of chemotherapy, 1.5 % started chemotherapy greater than 90 days
prior to starting RT, 92.2 % received concurrent chemoradiation, and
6.3 % started chemotherapy after radiation. For those patients receiving
chemotherapy, definitively treated patients were more likely to receive
concurrent chemotherapy (94.7 % vs 80.6 %, p < 0.001)), while
palliative-intent RT patients were more likely to receive chemotherapy
after completing radiation (19.4 % vs 3.4 %, p < 0.001)).

While patients treated with definitive hypofractionation (n = 67)
had median overall survival of 4.9 months which was similar to defin-
itive treatment and better than palliative treatment, they had a lower
median PRLSRT of 25.9 % and a lower PRLSRT > 50 % of 25.4 %
compared to others receiving definitive or palliative treatment although
it was not statistically significant.

As shown in Table 2, the factors of tumor size greater than 60 mm (p
= 0.055) and age greater than 65 (p = 0.109) were not found to be
significant. It was found that patients who received chemotherapy had a
HR of 0.607 [0.5-0.7] p < 0.001 was found to improve survival. A
Charlson-Deyo score 1 or greater was found to have a negative effect on
overall survival that is significant (p = 0.035). For Charlson-Deyo score
of 1, the HR was 1.23 [0.99-1.5] p = 0.059. For Charlson-Deyo of 2,
there was a HR of 1.56 [1.0 — 2.4] p = 0.048. Patients who had metas-
tasis at presentation were found to have worse survival with a HR of 1.89
[1.59-2.26] p < 0.001. Table 3 illustrates the scoring system and group
composition for the Anaplastic Prognosis Score (APS).

Based on the group assignment from the APS, distinct prognostic
populations were identified with statistically different survival out-
comes between in both the test and validation groups. All comparisons
had a p-value of < 0.001. Those with lower score achieved improved
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Table 1
Patient Characteristics.
Characteristic Definitive Palliative P-value
intent intent
(n = 595) (n = 264)
Age, Median [min, max] 70 [21-90] 73 [39-90] <0.001

Sex — Female 304 [51 %] 151 [57.2 %] 0.10

Race
White 517 [87 %] 228 [86.4 %] 0.35
Non-white 67 [11 %] 27 [10.2 %]
Unknown 11 [2 %] 9 [3.4 %]
Tumor size cm
Mean [SD] 7.4 [92] 7.5 [60.6] 0.95
Median [min, max] 6.3 [1-995] 6.8 [8-72]
Unknown n = 201 n =86
missing missing
Insurance status <0.001
Not insured 14 [2.4 %] 19 [7.2 %]
Private insurance 201 [33.8 %] 62 [23.5 %]
Medicaid 32 [5.4 %] 13 [4.9 %]
Medicare 331 [55.6 %] 164 [62.1 %]
Other government 7 [1.2 %] 4 [1.5 %]
Unknown 10 [1.7 %] 2 [0.8 %]
Facility Type 0.61
Community Cancer Program 46 [7.7 %] 15 [5.7 %]

Comprehensive Community 179 [30.1 %] 75 [28.4 %]
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Fig. 1. Survival based on radiation Intent.
Table 2

Significant clinical variables for survival, HR: Hazard Ratio; CI: Confidence In-
terval; ref: reference.

Cancer Program p-value HR 95.0 % CI
Academic Program 293 [49.2 %] 139 [52.7 %] Lower —Upper
0, 0,
Pr(I)r;trei;ated Network Cancer 71 [11.9 %] 34 [12.9 %] Tumor 6 em 0.055 1.183 0.997-1.403
Chemo received 0<.001 0.607 0.509-0.724
Missi 1% 1[0.4 %
1ssin8 6 11 % 104 %] Age > 65 0.109 1188 0.962-1.467
Charlson-Deyo Classifications Metastatic disease at staging 0<.001 1.895 1.590-2.259
Charlson-Deyo Score 0 449 [75.5 %] 189 [71.6 %] 0.40 Charleson-Deyo score 0 0.035 ref ref
Charlson-Deyo Score 1 118 [19.8 %] 58 [22 %] Charleson-Deyo score 1 0.059 1.232 0.992-1.531
Charlson-Deyo Score 2 28 [4.7 %] 17 [6.4 %] Charleson-Deyo score 2 0.048 1.564 1.004-2.436
Metastatic disease at diagnosis 254 [42.7 %] 165 [62.5 %] <0.001
Received Chemotherapy 424 [71.3 %] 92 [34.8 %] <0.001
Single agent 239 [40.2%] 50 [18.8 %] Table 3
Multiagent 183 [30.8 %] 38 [14.5 %] Anaplastic prognostic score (APS) table was created using the criteria found to
Agent not recorded 2 [0.3 %] 4 [1.5 %] be significant for survival, including the CDCC score, presence of metastasis, and
Time of Chemotherapy <0.001 whether or not patients received chemotherapy. CDCC: Charlson-Deyo Comor-
Prior to RT 11 1.8 %] 0 [0.01% bidity Index.
Concurrently with RT 563 [94.7 %] 213 [80.7 %] Anaplastic Prognostic Score (APS)
Sequential after RT 20 [3.4 %] 52 [19.7 %] Criteria points
Radiation parameters CcDCC 1 1
Mean number of fractions [SD] 26.2 [11.4] 8.28 [4.65] <0.001 CDCC > 2 2
Median Total Dose [min, max] 57.4 27.8 [2.5-72] <0.001 Metastases at diagnosis 2
[1.5-86.4] Not Receiving chemo 2
Median Dose per fraction [min, 2[1-3] 3 [2.22-25] <0.001 Groups total points
max] 1 0-1
PRLSRT 2 23
mean [SD] 39.7 [28.4] 36.9 [30.4] 0.252 3 >3
median [min, max] 33.3 28.5 0.086
[0.05-100] [0.51-100] APS 2 and about 40 % for APS 3. By all metrics, definitive-intent patients
Completed RT 256 [43 %] 128 [49 %] 0.101 had higher PRLSRT metrics for all APS groups. The number of patients
Median follow up post-RT (m) [min, 3.5 [0-160] 1.3 [0-105] 0.0001 receiving palliative intent treatment increased from 10.9 % to 30.3 % to
max] 56.6 % for APS 1, APS 2, and APS 3 respectively. Although definitive-
Dead at last follow-up 562 [95 %] 255 [97 %] 0.18 intent patients experienced longer survival it came at the cost of a
higher proportion of their remaining life spent receiving treatment. For
median Overall Survival post-RT [CI] 3.6 [3.2-4.0] 1.3 0.0001

[1.03-1.57]

survival. (Fig. 2) APS significantly predicted for OS with median OS of
5.1 m, 2.7 m, and 1.3 m for group 1, 2, and 3, respectively (p < 0.001).
Fig. 3 shows overall survival for definitive and palliative treatments
based on APS score. As shown in Table 4, the mean and median PRLSRT
and the > 50 % PRLSRT all increased with APS score. In fact the number
of patients who spent more than half of their remaining life receiving
radiation treatments were roughly one fourth for APS 1, one third for

definitive vs palliative intent the > 50 % PRLSRT was 26.5 % vs 17.8 %
for APS1, 36.7 % vs 30.3 % and 46.5 % vs 33.9 % for APS3.

Discussion

This study, which is one of the largest reports of outcomes for
unresectable ATC treated with radiation and confirms that these patients
have a dismal prognosis with overall survival of only 2.8 months for the
entire cohort, 3.6 months after definitive intent treatment, and 1.3
month for those treated palliatively. For unresectable patients, radiation
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Fig. 3. Survival based on APS for palliative and definitive radiation, A-Palliative-Intent RT, B-Definitive-Intend RT.
Table 4

APS Groups and survival outcomes, APS: Anaplastic Prognosis Score; mOS: median Overall Survival; PRLSRT: Percentage of remaining life spent receiving radiation

therapy; D: definitive-intent; P: palliative-intent.

APS mOS mOS Median

mOS (P) Median PRLSRT Median PRLSRT Mean Mean mean PRLSRT PRLSRT PRLSRT
Groups Entire (D) PRLSRT (D) P) PRSPRT PRLSRT PRLSRT >50 % > 50 % (D) > 50 % (P)
Entire Entire (D) P) Entire
1 5.1 5.2 4.1 25.29 % 25.8 % 18.1 % 40.4 % 33.7 % 25.4 % 25.6 % 26.5 17.8
2 2.7 3.2 1.8 33.3% 34.5 % 26.1 % 32.8% 41.9 % 37.1% 34.7 % 36.7 30.3
3 1.3 1.9 0.8 38.5 % 44.5 % 33.3% 43.3% 47.6 % 40.1 % 39.4 % 46.5 33.9

therapy is a backbone of their treatment paradigm, and the decisions
regarding the intent and schema have an impact on their outcomes, the
burden of care, and the benefits of treatment. In this study, patients
treated with definitive intent with long courses delivered at a standard
dose per fraction had improved survival but spent a significant pro-
portion of their remaining lives getting radiation treatments (median
PRLSRT 33.3 %) compared to those who received palliative intent RT
with fewer fractions and a higher dose per fraction (median PRLSRT of
28.5 %) even though they had shorter survival. This does not take into
account the time spent for consultation, simulation, and planning. To
put the significance of the PRLSRT experienced in this population into
context, it is more than 3 times higher than the recommended PRSPRT of
less than 10 % for those treated with palliative intent radiation for
painful bone metastases [6]. While this may not be a completely fair
comparison, it does signify the treatment burden in this population.
Another reasonable metric for the burden of care and the potential for
disease progression during treatment can been seen in the percentage of
patients who were unable to complete their treatments. In this study,

only 43 % of patients treated with definitive intent were able to finish
radiation. This begs the questions of whether the increased survival
which was mostly spent receiving treatment is worthwhile for those
receiving definitive treatment as the cost to achieve improved survival
was high. When the prognosis is overall poor, even among the best pa-
tients, understanding the implications of treatment intent, the length of
treatment, and the burden of care is critically important to patients and
their families. When so much of the patient’s remaining time is spent
receiving treatment and the burden of treatment is high, the benefits of
extended treatment may not justify the cost of time, energy, and re-
sources necessary.

Others have confirmed the poor prognosis in this scenario. A sys-
tematic review by Oliinyk et al. 2020 also supports the poor overall
survival of ATC which is typically 4 months with survival at one, three,
and six months were 82 %, 55 %, and 36 %, respectively [7]. Do to the
short survival, it may be reasonable to consider shorter courses with
higher dose per fraction for these patients. In the current study, an
exploratory analysis suggested that the survival was similar between
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those treated with standard faction compared to definitive hypo-
fractionation, but the PRLSRT metrics were improved. A recent systemic
review also suggested that hypofractionated radiation was noninferior
to standard fractionation in this patient cohort [7]. With hypofractio-
nated definitive treatment, patients may derive the benefit of definitive
biological doses for symptom relief and durability while spending less of
their remaining life receiving treatment.

Others have evaluated the outcomes of anaplastic thyroid cancer, but
most of the data include a proportion of patients who have resectable
disease and therefore show longer average survival. Sun et al. found that
patients older than 45, PS > 1, pathologic tumor stage pT4b, > N1 had
worse outcomes with radiation [8]. Multimodal treatment, gender, cu-
mulative radiation dose were also correlated with improved overall
survival [9]. A retrospective study at Mayo Clinic with newly diagnosed
ATC treated with multimodality treatment vs palliative intent showed
that the median survival was 21 months with 68 % alive at 1 year for the
multimodality treatment vs the palliative intent median survival of 3.9
months and 0 % alive at one year [10]. Rao et al found that trimodality
therapy of surgery, EBRT, and chemotherapy has a median OS of 22.1
months vs 6.5 months in those who received dual therapy of EBRT and
chemotherapy [11]. Similarly, a retrospective review from MSK found
poor outcomes in patient who were unresectable and treated with
curative intent chemoRT with doxorubicin with median dose of 57.6 Gy
with an OS of 28 % at 1 year and PFS of 45 % [12]. In contrast to these
studies, the current study shows real-world outcomes specifically for
unresectable anaplastic thyroid cancer across multiple institution and
facility types and gives insight into the actual outcomes for this patient
population.

One of the recent advances in the management of unresectable ATC
is an improved understanding of the mechanisms and mutations of this
disease and systemic therapy that has been used to address it. The
general treatment paradigm is that patients with unresectable ATC
should be considered for molecular testing to identify specific systemic
agents to best select their systemic therapy [13]. Common genetic mu-
tations tested are BRAF, RAS, TP53, TERT, RET and NTRK. Alterations in
PI3/AKT/mTOR, SWI/SNF, histone methytransferase pathway muta-
tions, DNA repair genes, tumor suppressor genes have also been asso-
ciated with increased risk of developing ATC [14-16]. For example,
neoadjuvant BRAF therapy have been shown to be associated with sig-
nificant increases in survival. In the metastatic setting, dabrafenib and
trametinib BRAF inhibitors have been showing to have improved sur-
vival with a 12 month PFS of 42 % and OS of 52 % as shown in a phase II
study [17]. Other agents such as pazopanib were not found to be as
effective and had increased treatment-related serious adverse events of
44 % in pazopanib vs 35 % in placebo group [18]. More research is
needed to help determine the optimal systemic therapy based on the
genetics of the tumor. Efforts to improve systemic therapy may also lend
credence for shortening the RT course through hypofractionation,
because some of the systemic agents like the BRAF inhibitors signifi-
cantly interact with radiation therapy. Short radiation courses would
create less delay in starting these systemic therapies. Certainly further
study is needed regarding the timing and sequencing of radiation and
systemic therapies in this population.

Even in unresectable ATC, many patients and providers may want to
pursue a definitive chemoRT course in an effort to maximize their OS.
Given the aforementioned negative implications of extended treatments,
methods to appropriately select the best patients for extended treatment
is imperative. To help aid in this determination and appropriately assign
risk a scoring system, the Anaplastic Prognostic Score (APS), was
developed. This tool can help clinicians determine which patients have
potential for the longest survival and prescribe treatment appropriately.
It also opens the door for effective communication of prognosis and
expected outcomes with the patient and their families. The APS can
reasonably classify patient based on prognosis and uses three simple
factors: Charlson-Deyo Comorbidity score, the presence of metastatic
disease at presentation, and not being able to receive chemotherapy.
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Using this tool may help manage the burden of care with their desired
treatment and life goals.

In terms of appropriate radiation management, it is important to take
into account the poor survival, the incurable nature of the disease, and
the propensity for distant metastasis. Local control of the primary tumor
is beneficial in terms of symptoms control and prevention of asphyxia-
tion and dysphagia. Maintaining the airway and providing option for
alimentation are essential for survival both in the long and short term
[19]. The anaplastic prognostic score (APS) which helps prognosticate
and evaluate overall survival and risk of death from a patient’s disease
can help guide treatment decision. For those with low APS score and
reasonable prognosis, definitive radiation course with standard frac-
tionations should be considered. If pursuing definitive radiation, IMRT
should be considered for optimal sparing of OAR. In a recent study,
IMRT was found to be significantly better than 3D-CRT, with median OS
of 7.2 months for IMRT and 4.5 months for 3D-CRT [3]. Patient can be
treated with 59.4 — 66 Gy to the gross disease in addition to risk adapted
elective nodal RT to levels II-IV and VI with complete inclusion of
mediastinal levels 1 to 6. These patients had favorable outcomes with
cumulative incidence of local regional recurrence at 3 and 12 months of
26.1 % and 35.7 % respectively [20]. For those who have a higher APS
score of 2 or 3 with more unfavorable risks, a more hypofractionated
approach can be considered such as 5 to 20 fractions. If patients insist on
definitive treatment in those with APS score 2-3, a more hypofractio-
nated and accelerated RT for equivalent BED can be considered in
definitive cases as multiple studies have shown there is a RT dose-
survival correlation for higher (60-75 Gy) versus lower (45-59.9 Gy)
doses in 2 Gy/fx [9]. Using the APS score to help determine the radiation
regimen could improve patient care. Appropriately choosing hypo-
fractionated regimens could result in shortening the duration of radia-
tion therapy and would likely benefit the patients by reducing the
amount of their remaining time spent on treatment and increasing the
likelihood of finishing the prescribed treatment course. Given the poor
prognosis, for those with high APS scores, adjusting the dose fraction-
ation can have a big impact on the burden of care for the patients and
their family. Given the fact that in the definitively managed patients in
this study, the average PRLSRT was 33 %, meaning on average they
spent one-third of their time from the start of treatment to death
receiving radiation therapy, additional considerations could be made for
slight hypofractionation even among patients with good prognosis based
on APS score.

This study is limited by the retrospective nature of the database and
the rare nature of the disease. The reporting in NCDB databases are not
tailored for essential details about local/locoregional tumor control or
patient reported quality of life outcomes, which would further illumi-
nate this project. Since treatment intent was not recorded in the NCDB
database, the methodology for determining definitive or palliative
intent based on fraction size and total dose received may have several
limitations, but appeared to be the best way of determining intent since
dose could not be relied on entirely since so many patients did not
complete the treatment course. Likewise the definitions used for calcu-
lating radiation completion rates may have some inaccuracies since only
the actual number of delivered fractions and not the intended number of
fractions were recorded. In the database, only general details about
chemotherapy like single vs multiagent regimens and the timing of
starting chemotherapy were reported. Likewise there were limited
numbers of patients receiving immunotherapy or targeted therapy or
reporting regarding specific genetic alterations. This limits further dis-
cussion regarding systemic or targeted therapies, which are an impor-
tant new avenue of treatment.

Conclusion
Unresectable ATC patients typically have very poor outcomes with

overall survival in the months making the decision regarding the most
appropriate radiation regime difficult. Many patients receiving
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definitive treatment spend a significant proportion of their lives
receiving treatment adding to patient’s treatment burden. Exploration of
more hypofractionated regimes may be beneficial in reducing symptoms
while limiting treatment burden by decreasing the PRLSRT. In this
unresectable setting, patients who may benefit most from definitive
treatment are those without metastasis, able to receive chemotherapy,
and have fewer comorbidities. The APS can be a helpful tool for treat-
ment selection in unresectable ATC, reducing incomplete treatment, and
decreasing PRLSRT.

Conversely, when patients have significant disease and a high APS
score, conventionally fractionated radiation regimens with definitive
intent may not benefit the patient. This treatment in these situations can
result in many incomplete treatments and a significant PRSLRT. If pa-
tients insist on maximum treatment despite having a higher APS, a
shorter course or a hypo fractionated regime in the definitive setting can
also be pursued to limit the PRLSRT and to still provide a local control
benefit.

Due to the poor prognosis of patients with unresectable ATC, efforts
to improve outcomes, minimize treatment burden, and effectively
communicate prognostic information with patients and their families is
essential. Further study evaluating the validity of the APS and the role of
hypofractionated radiation therapy are needed and may be helpful for
achieving patient and treatment goals of care.
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