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Abstract

Background Anaplastic  thyroid carcinoma (ATC)
accounts for only 1 to 2% of all thyroid carcinomas, but it
is one of the most lethal neoplasms in humans. To date,
most findings about ATC have been derived from single-
institution studies with limited numbers of cohorts. To
obtain further insights into this “orphan disease,” we have
established a multicenter registry, the ATC Research
Consortium of Japan (ATCCJ). We analyzed prognostic
factors and treatment outcomes using the large cohort
database of the ATCC]J.
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Methods Most of the Japanese centers involved in the
treatment of thyroid cancer were invited to join the ATCCJ
and have provided information on ATC patients treated
between 1995 and 2008. The database includes 677 cases
from 38 registered institutions. Survival curves were
determined using Kaplan-Meier methods and were com-
pared using the log-rank test. Cox’s proportional hazards
model was used for multivariate analysis.

Results Clinical varieties of ATC were classified into
four types: common type (n = 547); incidental type
(n = 29); anaplastic transformation at the neck (n = 95);
anaplastic transformation at a distant site (n = 6). The
incidental type followed by anaplastic transformation at the
neck showed better outcomes than the other types. Ana-
plastic transformation at a distant site showed the worst
outcomes. The 6-month and 1-year cause-specific survival
(CSS) rates for common-type ATC were 36 and 18%,
respectively. In all, 84 (15%) achieved long-term (>1 year)
survival. Multivariate analysis identified age >70 years,
presence of acute symptoms, leukocytosis (white blood cell
count le,OOO/mm3 ), large tumor >5 cm, T4b tumor, and
distant metastasis as significant risk factors for lower sur-
vival. CSS rates also differed significantly depending on
UICC stages, with 6-month CSSs of 60% for stage IVA,
45% for IVB, and 19% for IVC. For 36 of 69 (52%) stage
IVA patients who underwent radical surgery, adjuvant
therapies, including radiation therapy (RTX) and chemo-
therapy (CTX) did not show additional benefit statistically.
Conversely, among 242 stage IVB patients, 80 (33%)
underwent radical surgery. For those patients, therapies
combining RTX with CTX significantly improved CSS.
Conclusions Long-term survival is possible for selected
patients with ATC. To determine the treatment strategy,
UICC stage (disease extent) and other prognostic factors
(e.g., biologic malignancy grade) should be considered.
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Introduction

Anaplastic thyroid carcinoma (ATC) is one of the most
lethal neoplasms in humans, with a disease-specific mor-
tality approaching 100% [1]. Although some patients sur-
vive for a fairly long time after aggressive multimodal
treatment combined with radical surgical resection, suffi-
cient doses of external-beam radiation therapy (RTX), and
chemotherapy (CTX), no definitely effective therapy exists
for ATC. Given the poor outcomes with current standard
therapy, several clinical trials have been introduced [2].
However, clear evidence of efficacy for any particular
regimen is still lacking.

Anaplastic thyroid carcinoma is uncommon, represent-
ing only 1 to 2% of all thyroid carcinomas. It accounts,
however, for 14 to 39% of thyroid cancer deaths [3, 4].
Because of the aggressive nature and rarity of this disease,
it is difficult to improve the quality of evidence with regard
to ATC. To date, most existing knowledge about ATC is
derived from single-institution studies with limited num-
bers of cohorts and short-term follow-up. To obtain further
insights into this “orphan disease,” we established the
ATC Research Consortium of Japan (ATCCJ) in January
2009 as a multicenter registry that accumulates, analyzes,
and reviews all the information for ATC that available in
Japan. This represents the first report using the ATCCJ
database. We analyzed data from a large cohort of 677
ATC patients to determine prognostic factors and treatment
outcomes for ATC.

Materials and methods

Most of the Japanese centers involved in the treatment of
thyroid carcinoma were invited to complete a form con-
taining the following information for any patient with ATC
treated during the 14-year period between 1995 and 2008:
It was made anonymous by labeling each case with a
connectable identification number; age and sex of the
patient; dates of diagnosis, start of treatment, and last fol-
low-up; methods of ATC diagnosis; acute symptoms
(duration of severe complaints such as dysphonia, dys-
phagia, dyspnea, and rapid growth of the tumor <1 month);
leukocytosis [white blood cell (WBC) count > 10,000/
mm3]; hypercalcemia; tumor size; distant metastasis; T
status (T4a: tumor limited to the thyroid, T4b: tumor
extends beyond the thyroid capsule) and stage (IVA: T4a
anyN MO; IVB: T4b anyN MO; IVC: anyT anyN M1)
according to the 7th edition of the Union for International
Cancer Control (UICC) classification; previous or con-
comitant differentiated thyroid carcinoma (DTC); methods
of treatment; outcome and cause of death. When data were
considered imprecise, an additional query was sent to the
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physician in charge of the patient. A database recording the
collected information was organized at the Cancer Institute
Hospital. The institutional review board of the Cancer
Institute Hospital approved all study protocols.

As of July 28, 2011, the ATCC]J database included 721
patients with ATC from 38 institutions. One patient treated
in 1978 was excluded. Ten data entries, considered to
represent multiple inclusions of the same patient treated at
multiple institutions, were unified. Another 33 patients for
whom diagnosis was not achieved by pathology or cytol-
ogy examination (i.e., only by clinical presentation) were
excluded from the study. Eventually, the study population
comprised 677 patients with ATC.

Clinical varieties of ATC were classified into four types:
common type (n = 547); incidental type (n = 29); ana-
plastic transformation at the neck lymph node(s) (n = 95);
anaplastic transformation at a distant site (n = 6). Inci-
dental ATC was largely DTC accompanied by a minute
(1-2 cm) region of ATC. Anaplastic transformation type
was ATC at a site other than the thyroid gland, which was
associated with previous or concomitant DTC at the thy-
roid. Duration of survival was calculated from whichever
occurred earlier—date of diagnosis or start of treatment for
ATC—until the date of death or last follow-up.

Data analysis was performed using Statistical Analysis
System software (SAS Institute, Cary, NC, USA). Survival
curves were determined using the Kaplan-Meier method,
and the statistical significance of differences was evaluated
using the log-rank test. For multivariate survival analysis,
the Cox proportional hazards model was used. Values of
p < 0.05 were considered statistically significant.

Results

Survival curves for each clinical variety of ATC are shown
in Fig. 1. For the incidental type, the median survival time
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Fig. 1 Cause-specific survival curves for each clinical type of
anaplastic thyroid carcinoma
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Table 1 Characteristics of 547 patients with common-type ATC Table 1 continued
Characteristic No. of patients Characteristic No. of patients
Age at diagnosis Concomitant follicular tumor 35 (6%)
>70 years 284 (52%) Previous follicular tumor 8 (2%)
<70 years 263 (48%) Surgery
Sex None 233 (43%)
Male 208 (38%) Palliative 156 (29%)
Female 339 (62%) Radical 145 (26%)
Method for diagnosing ATC Unknown 13 (2%)
Cytology 194 (35%) External-beam radiation therapy
Biopsy 107 (20%) No 210 (38%)
Surgical pathology 246 (45%) <40 Gy 79 (15%)
Acute symptoms >40 Gy 240 (44%)
Absent 218 (49%) Unknown 18 3%)
Present 325 (59%) Chemotherapy
Unknown 4 (1%) No 273 (50%)
Leukocytosis Yes 255 (47%)
Absent (<10,000/mm”*) 326 (60%) Unknown 19 (3%)
Present (> 10,000/mm?) 181 (33%) Outcome
Unknown 40 (7%) Alive 23 (4%)
Hypercalcemia Died of the disease 463 (85%)
Absent 505 (92%) Died of other disease 9 2%)
Present 26 (5%) Unknown 52 (9%)
Unknown 16 3%) ATC anaplastic thyroid carcinoma
Tumor size
>5 cm 348 (64%)
<5cm 174 (32%) (MST) was 395 days, and the 1-year cause-specific sur-
Unknown 25 (5%) vival (CSS) rate was 57%. These values were significantly
T status better than those for the other ATC types (p < 0.0001).
4a 109 (20%) Survival for anaplastic transformation at the neck lymph
4b 429 (78%) node(s) (MST 175 days; 1-year CSS 30%) was also better
X 9 (2%) than that for the common type (p = 0.0082). Anaplastic
N status change at a distant site had the worst prognosis (MST
0 161 (29%) 48 days; 1-year CSS 0%; p < 0.0001, compared to the
la 36 (7%) common type). Subsequent analysis focused on the 547
b 283 (52%) patients with common-type ATC.
X 67 (12%) Clinical characteristics for common-type ATC are
M status shown in Table 1. Age at diagnosis ranged from 28 to
0 312 (57%) 100 years (mean 68.7 & 11.0 years). MST was 113 days.
| 203 (41%) The 6-month, 1-year, 3-year, and 5-year CSS rates were 36,
X 12 2%) 18, 7, and 6%, respectively. Among the 463 patients who
Stage died of the disease, causes of death were attributable to
local disease including upper airway obstruction (suffoca-
IVA 69 (13%) . . . . .
tion) and bleeding in 113 patients (24%), distant metastasis
IVB 242 (44%) S S .
Ve 223 (41%) or general debility (cachex1a). in 293. patients (63%),
. 13 (2%) problems related to .treatmenlt in 9 patients (2%), other
Previous or concomitant thyroid tumor reasons or unknown in 48 patients.
A total of 84 patients (15%) achieved long-term survival
None or unknown 382 (70%) . R .
. ) . exceeding 1 year after diagnosis of or start of treatment for
Concomitant papillary carcinoma 17 1%) ATC. Those patients comprised 31 men and 53 women.
Previous papillary carcinoma 5 (1%)

Mean age was 66.4 + 10.4 years (range 40-87 years).
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Among them, 52 (62%) underwent radical surgery, 64
(76%) had >40 Gy RTX, and 58 (69%) received some kind
of CTX. In all, 29 (35%) patients underwent all three
procedures.

Univariate and multivariate analyses of clinical risk
factors for survival in the 547 patients with common-type
ATC are shown in Table 2. Age >70 years, presence of

acute symptoms, leukocytosis, large tumor (>5 cm), T4b
tumor, and distant metastasis were significant risk factors
in both univariate and multivariate analyses. Presence of
lymph node metastasis was significant in the univariate
analysis but not in the multivariate analysis.

The CSS curves for each UICC stage are shown in
Figure 2. The MST and 6-month CSS rate were 236 days

Table 2 Univariate and
multivariate analysis of
prognostic factors in patients

Univariate analysis

Multivariate analysis

with common-type ATC

Bold values indicate statistical
significance (p < 0.05)

HR hazard ratio, CI confidence
interval

@ Springer

Prognostic factors Median 6-Month 1-Year p HR 95% CI P
survival survival  survival
(days) rate (%) rate (%)

Pretreatment factors
Age (years)

>70 (n = 284) 94 33 17 0.015 1.28 1.04-1.58  0.020

<70 (n = 263) 118 40 21
Sex

Male (n = 208) 106 35 18 0.53 1.09 0.88-1.36 042

Female (n = 339) 112 37 19
Acute symptoms

Absent (n = 218) 176 52 27 <0.0001

Present (n = 325) 85 26 13 1.34 1.06-1.69  0.0014
Leukocytosis

Absent (n = 326) 144 44 22 <0.0001

Present (n = 181) 62 19 11 148 1.18-1.87  0.0008
Hypercalcemia

Absent (n = 505) 110 37 19 0.13

Present (n = 26) 94 21 4 1.29 0.81-2.05 0.29
Tumor size

>5 cm (n = 348) 103 30 14 0.0001 1.42 1.12-1.81 0.0037

<5cm (n = 174) 133 49 26
T status

4a (n = 109) 171 49 30 0.0005

4b (n = 429) 104 34 16 147 1.11-1.96  0.0079
N status

0 (n=161) 149 46 24 0.0031

1 (n=319) 98 34 17 1.17 093-147  0.19
M status

0 (n =312) 157 48 25 <0.0001

1 (n = 223) 74 21 10 1.83 1.48-227 <0.0001
Treatment factors
Surgery

None or palliative (n = 389) 89 27 10 <0.0001

Radical (n = 145) 243 61 39 0.35 0.28-0.43 <0.0001
External irradiation

<40 Gy (n = 289) 72 19 8 <0.0001

>40 Gy (n = 240) 189 56 31 0.46 0.38-0.56 <0.0001
Chemotherapy

No (n = 273) 86 25 11 <0.0001

Yes (n = 255) 164 48 26 0.63 0.52-0.76 <0.0001
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Fig. 2 Cause-specific survival curves for each International Union
Against Cancer (UICC) stage of anaplastic thyroid carcinoma

and 60%, respectively, for stage IVA; 147 days and 45%
for stage IVB; and 81 days and 19% for stage IVC
(p < 0.0001).

We also looked at the relations between treatment
methods and outcomes in patients with common-type ATC.
We found that radical surgery compared to no or palliative
surgery, >40 Gy of RTX compared to no or <40 Gy RTX,
and any CTX compared with no CTX were associated with
significantly better outcomes (Table 2).

To investigate the effects of each treatment on individ-
ual patients, the relations between treatment methods and
outcomes were evaluated separately for each stage of
common-type ATC (Table 3). For stage IVA patients,
radical surgery and >40 Gy of RTX showed a significant
association with better outcomes. In contrast, among
patients with stage IVA common-type ATC who under-
went radical surgery, there was no significant benefit from
adjuvant therapies including RTX and CTX according to
the Cox proportional hazards model.

As for stage IVB patients, all three treatments (radical
surgery, >40 Gy RTX, CTX) were significantly associated
with favorable outcomes. In stage IVB patients who
underwent radical surgery, adjuvant multimodal therapy
with both RTX and CTX significantly improved the CSS
compared to radical surgery only or surgery with RTX.
Altogether, 80 of the 242 patients (33%) with stage IVB
disease underwent radical surgery (i.e., macroscopically
complete resection). Among these patients, 20 also were
subjected to extended resection of the surrounding major
organs including the trachea, larynx, and/or esophagus.
Survival rates for these patients (MST 131 days; 6-month
CSS 37%) were no better than for those who underwent
gross curative surgery by resection only of the strap mus-
cles, recurrent laryngeal nerve, or internal jugular vein in
addition to the thyroid gland and neck lymph nodes (MST
318 days, 6-month CSS 70%; p = 0.67). In all, 14 of 20
(70%) patients who underwent extended radical resection

required a permanent tracheostomy, whereas 59 (27%) of
the other patients underwent the procedure (p = 0.00015).
The frequency of death due to local disease (suffocation or
bleeding) was not different between patients who under-
went extended surgery and the others (20 vs. 23%,
p = 0.98).

The three treatment methods were also associated with
significant effects even in patients with stage IVC disease.
However, only 27 patients (12%) could undergo radical
surgery. All differences in MST between the presence and
absence of treatment were within only 2 months.

Discussion

Several prognostic factors have been reported for patients
with ATC [5]. In 2005, Kebebew et al. conducted a study
using the U.S. National Cancer Institute’s Surveillance,
Epidemiology, and End Results (SEER) database [6]. The
cohort consisted of 516 patients with ATC reported to 12
population-based cancer registries between 1973 and 2000.
They analyzed prognostic factors in the greatest number of
patients ever reported and concluded that age <60 years,
intrathyroidal tumor, and combined use of surgery and
RTX were independent predictors of lower cause-specific
mortality. Kim et al. also retrospectively reviewed the
medical records of 121 patients with ATC from 1995 to
2004 at five major referral centers in Korea [7]. Their
multivariate analysis showed that age <60 years, tumor
size <7 cm, and lesser extent of disease were independent
predictors of lower disease-specific mortality. Besic et al.
conducted a multivariate survival analysis of 188 patients
with ATC in Slovenia, an iodine-deficient region [8]. They
demonstrated that the survival time of patients with ATC
was influenced by factors related to the patient (perfor-
mance status and age), the tumor (rapidity of tumor
growth), and the extent of disease (local tumor extension
and distant metastasis).

The present study used the ATCCJ database, which
included information for 677 patients with ATC treated
between 1995 and 2008 at 38 institutions in Japan. As
previously described by Sugino et al. [9], patients with
incidental-type ATC showed relatively favorable out-
comes. In the case of the 547 patients with common-type
ATC, age >70 years, acute symptoms, leukocytosis, tumor
size >5 cm, T4b tumor, and distant metastasis were inde-
pendent risk factors for cause-specific death on multivari-
ate analysis. In 2001, Sugitani et al. devised a “prognostic
index” (PI) based on the number of four unfavorable
prognostic factors present in patients with ATC [10]. PI
was a useful tool for predicting the prognosis and deciding
on the proper therapeutic strategy in individual patients
[11]. All four factors for the PI (acute symptoms,
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Table 3 Treatment for patients with common-type ATC

Treatment Univariate analysis Multivariate analysis
Median 6-Month 1-Year survival p HR  95% CI )4
survival (days) survival rate (%) rate (%)

Treatment methods and outcomes for patients with each stage of common-type ATC

Stage IVA (n = 69)

Surgery

None or palliative (n = 32) 130 37 26 0.005

Radical (n = 36) 295 77 43 0.25 0.12-0.50  0.0001
External irradiation

<40 Gy (n = 28) 146 44 15 0.016

>40 Gy (n = 40) 277 72 50 0.39 0.20-0.73  0.0035
Chemotherapy

No (n = 29) 179 54 31 0.49

Yes (n = 37) 258 63 40 0.54 0.27-1.08  0.083

Stage IVB (n = 242)

Surgery

None or palliative (n = 155) 110 36 12 <0.0001

Radical (n = 80) 243 62 41 0.39 0.28-0.53 <0.0001
External radiation

<40 Gy (n = 110) 89 23 11 <0.0001

>40 Gy (n = 120) 204 63 33 046 0.35-0.62 <0.0001
Chemotherapy

No (n = 117) 107 31 12 <0.0001

Yes (n = 114) 194 57 32 0.68 0.51-091  0.0088

Stage IVC (n = 223)

Surgery

None or palliative (n = 193) 63 19 7 0.0002

Radical (n = 27) 113 39 31 043 0.27-0.68  0.0003
External irradiation

<40 Gy (n = 144) 54 12 5 <0.0001

>40 Gy (n = 77) 108 37 19 0.54 0.40-0.72 <0.0001
Chemotherapy

No (n = 119) 55 12 7 <0.0001

Yes (n = 102) 107 32 14 0.59 0.45-0.79  0.0003

Efficacy of adjuvant therapies on patients who underwent radical surgery for stage IVA and IVB common-type ATC*

Stage IVA

Radical surgery only (n = 9) 186 56 22 -

Radical surgery + external irradiation >40 Gy 389 100 67 0.078 0.37 0.12-1.13 0.081

(n=29)
Radical surgery + external irradiation 314 80 50 0.21 0.51 0.18-1.41 0.19
>40 Gy + chemotherapy (n = 11)

Stage IVB

Radical surgery only (n = 25) 175 46 21 -

Radical surgery + external irradiation >40 Gy 194 55 36 0.68 0.82 0.38-1.75 0.60

(n=12)
Radical surgery + external irradiation 420 79 57 0.0062 045 0.25-0.81 0.0083

>40 Gy + chemotherapy (n = 35)

% The p values were derived with comparisons to radical surgery only

Patients with unknown data were excluded

Bold values indicate statistical significance (p < 0.05)
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Table 4 Therapeutic strategy for anaplastic thyroid carcinoma

Condition Stage IVA

Stage IVB Stage IVC

Patients who can expect longer survival
owing to the presence of few risk factors irradiation
Patients who cannot expect longer survival
owing to the presence of many risk factors

Radical surgery +

Local control + best
supportive care

Local control +
chemotherapy

Radical surgery
(if rational) + irradiation
+ chemotherapy

Best supportive care

leukocytosis, tumor size >5 cm, distant metastasis) were
also significant risk factors in the present series.

In terms of treatment methods for ATC, complete
resection is considered the cornerstone for longer survival
[12-14], and adjuvant RTX and CTX are effective for
attaining favorable outcomes [15-17]. Meanwhile, ade-
quate combinations and sequences of therapy for prolonged
survival have not yet been sufficiently clarified. Chen et al.
noted that the addition of RTX to surgery improved sur-
vival for patients with disease extending into adjacent tis-
sue, whereas patients with disease confined to the capsule
or who showed further extension or distant metastatic
disease did not benefit from RTX after surgery [18]. Our
study also showed that adjuvant therapies including RTX
and CTX did not provide significant benefits for patients
with stage IVA ATC who underwent radical surgery.
However, patients who underwent RTX after radical sur-
gery tended to show better outcomes (without statistical
significance) than those who underwent radical surgery
alone. Further prospective analysis is necessary to evaluate
the effectiveness of RTX after radical surgery in stage IVA
patients.

On the other hand, for patients with stage IVB ATC with
extracapsular disease involving adjacent tissue but no dis-
tant metastases, adjuvant multimodal therapy with both
RTX and CTX significantly improved the CSS compared to
radical surgery alone or surgery with RTX. However, as
Passler et al. [12] mentioned, excision of locally advanced
tumor causes substantial morbidity on patients. Most of the
stage IVB patients who underwent extended radical surgery
required tracheostomy and lost their voice, and prolonga-
tion of life was limited. The surgical strategy for ATC
should be determined by the local tumor extent and the
general condition of the patient.

Regarding the selection of CTX for patients with com-
mon-type ATC in this study, 98 received etoposide and
cisplatin (EP) or etoposide, doxorubicin, and cisplatin
(EAP) [19]; 24 underwent chemoradiotherapy using low-
dose daily cisplatin, 5-fluorouracil, and doxorubicin [20];
and 14 received induction CTX with weekly paclitaxel
[21]. No significant difference in CSS was seen between
the three groups. Docetaxel has been introduced more
recently as an effective drug for treating ATC [22, 23].

Further prospective comparative studies are necessary to
determine the best regimen for CTX.

Although our attempt to collect a large cohort for ATC
has been realized in this study with 677 patients, including
547 patients with common-type ATC, we acknowledge that
there are some limitations regarding the reliability of data,
as this study used a multicenter, retrospective database.
Several deficits in data were seen and a pathologic diag-
nosis was not confirmed in some cases. Detailed evaluation
of the extent of thyroidectomy and lymph node dissection
[24] and RTX techniques such as hyperfractionation
[25, 26] could not be performed in this study. Moreover,
the methods applied to assess the extent of disease and
indications for therapy were not unified among institutions.
Owing to this wide degree of diversity, potential bias
remains regarding promising patients with less-advanced
disease receiving more-aggressive treatment. When deter-
mining the appropriate treatment strategy for patients with
ATC, consideration should be given to both UICC stage as
an indication of disease extent and other prognostic factors
representing the grade of biologic malignancy [11]. For
patients who have few risk factors and can expect longer
survival, intensive treatment combined radical surgery with
RTX and/or CTX is recommended to achieve the best
survival results. In such cases, avoiding morbidity is of
crucial importance. On the other hand, for patients who
cannot anticipate good survival results based on the anal-
ysis of prognostic factors, aggressive therapy is likely to
worsen the quality of life and occasionally even shorten
survival. Best supportive care and local disease control to
maintain quality of life and to prevent death from suffo-
cation, dysphagia, and/or bleeding is justifiable for such
patients despite the lack of survival benefit (Table 4).
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