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THYROID CANCER AND NODULES

Prognostic Factors and Treatment Outcomes
of 100 Cases of Anaplastic Thyroid Carcinoma
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Kaori Kameyama,? Kazuo Shimizu,® Kunihiko Ito,' and Koichi Ito’

Background: Anaplastic thyroid carcinoma (ATC) is a malignancy with one of the highest fatality rates. Here we
report a retrospective study of the treatment and other factors associated with its outcomes.

Materials and Methods: The medical records of 100 patients diagnosed with ATC at Ito Hospital between 1993
and 2009 were reviewed and pertinent information was extracted and analyzed.

Results: There were 80 women and 20 men, and their median age at diagnosis was 68 years (range, 41-90
years). Thirteen patients had a history of well-differentiated thyroid carcinoma. Six patients had a small ATC
focus within a differentiated carcinoma. All cases were retrospectively staged according to the Union for
International Cancer Control classification system, and the results were stage IVA in 11 cases, stage IVB in 31
cases, and stage IVC in 58 cases. Seventy patients underwent surgical treatment, and complete resection was
performed in 24 of them. Seventy-eight patients received radiotherapy, and 58 of them received a total dose of
240 Gy. Twenty-seven patients received chemotherapy. Only 15 patients received multimodal therapy (sur-
gery, radiotherapy, and chemotherapy). The 1-year survival rates according to stage were as follows: stage
IVA, 72.7%; stage IVB, 24.8%; and stage IVC, 8.2%. Multivariate analysis identified age >70 years, white blood
cell >10,000mm?®, extrathyroidal invasion, and distant metastasis at the time of diagnosis as prognostic
factors. Survival after complete resection was significantly better than after incomplete resection or no re-
section. The results also suggested that radiation doses of >40Gy were associated with significantly longer
survival.

Conclusion: Although the prognosis of most patients with ATC continues to be poor, surgery, radiotherapy,
and a combination of both improved the survival of patients with ATC.

Introduction

NAPLASTIC THYROID CARCINOMA (ATC) is uncommon,
but it has one of the highest fatality rates (1-7). ATC is a
difficult disease to manage, because most patients are elderly,
have extrathyroidal invasion and distant metastases at the
time of the initial examination, are in poor general condition,
and cannot tolerate aggressive treatment. However, a very
few patients survive for a relatively long time after multi-
modal treatment (1-7). Several protocols for the treatment of
ATC have been tried at our institution, and the results have
suggested that surgery played an important role in patients’
survival (7).
Several recent studies have reported that a number of fac-
tors, including age, gender, tumor size, leukocytosis, the

presence of acute symptoms, distant metastasis, coexistence
of well-differentiated thyroid carcinoma, surgical resection,
and multimodal therapy, affect the prognosis of ATC patients
(8-12).

In this retrospective study, we reviewed the medical re-
cords of ATC patients treated in our hospital to determine
which treatments improved the outcome ATC patients and to
select patients who would benefit from such treatment.

Materials and Methods

We reviewed the medical records of 100 patients with ATC
diagnosed at Ito Hospital in Tokyo between January 1993 and
December 2009. The diagnosis of ATC was based on a com-
bination of the results of the clinical findings and fine-needle
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aspiration (FNA) biopsy findings. Open biopsy was per-
formed when the FNA biopsy was inadequate in terms of
making a diagnosis.

Several treatment protocols consisting of surgery followed
by external radiotherapy and/or chemotherapy have been
conducted at our institution. Radiation was delivered to the
neck or mediastinum, or both, at doses ranging from 40 to
80 Gy. Various chemotherapy protocols were tried: between
1993 and 1995, 4 patients were treated with a combination of
cisplatin, adriamycin, etoposide, and peplomycin; between
1996 and 2003, 14 patients were treated with a combination of
cisplatin, doxorubicin, and etoposide; and after 2004, 9 pa-
tients were treated with a combination of paclitaxel and car-
boplatin or with paclitaxel alone.

The survival rates were calculated and compared accord-
ing to several factors. The Kaplan-Meier method was used to
calculate the cumulative survival rate of patients from the
date of diagnosis to the date of death or the most recent
follow-up examination. The impact of various factors on
survival was analyzed by means of the log-rank test. Multi-
variate analyses of prognostic factors were based on the Cox
proportional hazards model. A p-value less than 0.05 was
considered statistically significant. All data were calculated
with computer software (JMP version 8.0; SAS Institute Inc.,
Cary, NC).

Results

The characteristics of all 100 ATC patients are shown in
Table 1. There were 80 women and 20 men, and their median
age at diagnosis was 68 years (range, 41-90 years). The most
initial manifestations were a mass in the neck (93%), hoarse-
ness (24%), pain (19%), and dyspnea (4%). The diagnosis of
ATC was confirmed histopathologically in 91 patients and
cytopathologically in 9 patients. Thirteen patients had a his-
tory of well-differentiated thyroid carcinoma. Six patients
with a small focus of ATC underwent surgery for a preoper-
ative diagnosis of differentiated thyroid carcinoma, and a
small focus of ATC was identified as an incidental finding
during histological examination of the surgical specimen in all
six cases. All cases were retrospectively staged according to
the Union for International Cancer Control classification
system, and the results were stage IVA in 11 cases, stage IVB
in 31 cases, and stage IVC in 58 cases. Seventy patients un-
derwent surgery: total thyroidectomy in 35, subtotal thy-
roidectomy in 11, lobectomy in 23, and partial lobectomy in 1.
In 24 of them the resection was complete (R0), and surgical
debulking (R1/R2), which was indicated if reduction of more
than 90% of the tumor volume was expected, was performed
in the other 46. Nine patients underwent extensive surgery:
partial resection of the trachea in 5, partial resection of the
esophagus in 5, and a combination of both in 1. Some patients
had no surgery because of the extent of extrathyroidal inva-
sion such as that involving the esophagus and the carotid
artery. Patients with a preoperative diagnosis of papillary
thyroid carcinoma underwent lymph node dissection.

Seventy-eight patients received radiotherapy, and in 58 of
them the dose was >40Gy. Sixty patients received radio-
therapy as postoperative adjuvant therapy, 5 received a
combination of radiotherapy and chemotherapy, and 10 re-
ceived radiotherapy alone. In 20 of the 78 patients, radio-
therapy was discontinued because of side effects, including
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TABLE 1. CLINICAL CHARACTERISTICS OF 100 CASES
WITH ANAPLASTIC THYROID CARCINOMA

Clinical characteristics No.

Age (years)

40-49 6

50-59 12

60-69 27

70-79 28

80-89 13

90-99 1
Sex

Male 20

Female 80
Tissue

Primary thyroid tumor 87

Lymph node metastasis 13
Tumor size (cm)

<5 79

>5 21
Symptoms

Mass in the neck 93

Hoarseness 24

Pain 19

Dyspnea 4

Dysphagia 1
Extrathyroidal invasion

Absent 11

Present 89
Distant metastasis at diagnosis

Absent 42

Present 58
Leukocytosis (WBC count >10,000/mm?)

Absent 67

Present 33
Stage (UICC classification)

IVA 11

IVB 31

vC 58

UICC, Union for International Cancer Control; WBC, white blood
cell.

pharyngoesophagitis, tracheitis, and bleeding into the airway.
A partial response (PR) was achieved in 10 patients, and 10
patients treated with radiotherapy after a curative operation
survived more than 1 year without local recurrence.
Chemotherapy was used to treat 28 patients, 25 of whom
received chemotherapy as adjuvant therapy after surgery,
and 4 of whom received weekly paclitaxel as neoadjuvant
therapy. Only 15 patients were treated with multimodal
therapy consisting of surgery, radiotherapy, and chemother-
apy. Bone-marrow depression and renal failure developed in
1 patient who had been treated with combination chemo-
therapy consisting of cisplatin, doxorubicin, and etoposide.
The median overall survival time was 3.9 months (range,
0.06-151.3). The overall 6-month, 1-year, and 2-year survival
rates were 40.4%, 21.3%, and 12.3%, respectively. The clinical
characteristics and treatments of the 19 patients who survived
for more than 1 year after their diagnosis, 7 of whom are alive
and free of disease, are shown in Table 2. The 6-month, 1-year,
and 2-year survival rates were 100%, 72.7%, and 62.3%, re-
spectively, in the stage IVA cases, 49.6%, 24.8%, and 10.6%,
respectively, in the stage IVB cases, and 22.4%, 8.2%, and 0%,
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TABLE 2. CLINICAL CHARACTERISTICS AND TREATMENTS OF THE 19 PATIENTS WHO SURVIVED
FOR MORE THAN 1 YEAR AFTER DIAGNOSIS
Adjuvant
Tumor  Leukocytosis Distant therapy
Age size (WBC count metastasis Small (RT and Survival Cause
No. (years) Sex >5cm >10,000/mm®)  Ex  at diagnosis Staging focus Surgery  chemotherapy)  (months) of death
1 81 F Present Absent  Present Present IVC Absent Debulking Done 16.9; Alive
(CR)
2 58 F Absent Absent Absent  Absent  IVA Absent Complete Done 13.9 Local
resection progression
3 41 F Absent Absent Absent  Absent  IVA Present Complete Done 18.9; Alive
resection (CR)
4 79 F Present Absent Absent  Absent  IVA Present Complete Done 32.8; Alive
resection (CR)
5 59 F Present Absent ~ Absent Absent IVA Absent Complete Done 12.8; Alive
resection (CR)
6 66 F Present Absent  Present  Absent IVB  Absent Complete Done 36.6; Alive
resection
7 69 F Absent Absent  Absent Absent  IVA Present Complete Done 43.7; Alive
resection (CR)
8 64 F Absent Absent  Absent Absent IVA Present Complete Done 43.0; Alive
resection (CR)
9 59 F Absent Absent  Absent Present IVC Absent Debulking Done 19.2 Distant
metastasis
10 68 F Present Absent Absent  Absent  IVA Absent Complete Done 34.1 Distant
resection metastasis
11 63 F Absent Absent Present  Present IVC  Absent Debulking Done 15.4; Alive
12 52 F Present Absent ~ Absent Absent  IVA Absent Complete Done 84.9 Local
resection progression
13 49 F Present Absent  Present Absent IVB  Absent Debulking Done 20.5 Distant
metastasis
14 61 F Present Present Present  Absent IVB  Absent Probe Done 13.0 Distant
metastasis
15 61 M Present Present Present  Present IVC  Absent Debulking Done 153 Distant
metastasis
16 68 F Absent Absent  Present Absent IVB  Present Debulking Done 108.5 Distant
metastasis
17 48 F Absent Absent Present  Absent IVB Present Complete None 151.3; Alive
resection (CR)
18 66 F Present Absent Present  Absent IVB  Absent Debulking Done 13.3 Distant
metastasis
19 67 F Absent Absent ~ Present  Absent IVB  Absent Complete Done 16.6 Distant
resection metastasis

Ex, extrathyroidal invasion; RT, radiotherapy; CR, complete remission evaluated by CT, ultrasonography, and fine needle aspiration

biopsy cytology.

respectively, in the stage IVC cases (Fig. 1). The median sur-
vival time was 33.5 months in stage IVA, 6.1 months in stage
IVB, and 2.5 months in stage IVC. The six patients with an
incidentally detected small focus of ATC had a significantly
better outcome than the other ATA patients with ordinary
ATC (p<0.0001) (data not shown). All of these were alive
after more than 1 year and only one of them had died (with
lung metastasis at 9 years after their diagnosis). The 6-month,
1-year, and 2-year survival rates were 67.8%, 53.2%, and
42.6%, respectively, after complete resection; similarly they
were 44.9%, 16.5%, and 3.9%, respectively, after debulking
and 10.9%, 3.6%, and 0%, respectively, after no resection (Fig.
2). The survival rate was significantly higher after complete
resection than after incomplete resection (debulking) or no
resection (p <0.0001). Further, as shown in Figure 3, the group
of patients irradiated with a dose of >40Gy had a higher
survival rate than the group irradiated with a dose <40Gy
(p<0.0001). The results of this study showed no statistically
significant difference in survival rate between the patients

with primary ATC and the patients with anaplastic transfor-
mation in metastatic lymph nodes. Death was related to the
ATC in 81 patients (to local progression in 21, to distant me-
tastasis in 55, and to both in 3). The relationship of death to
ATC was unknown in two patients and it was related to other
diseases in three patients.

Univariate analysis showed that a patient age of >70 years,
male gender, a white blood cell (WBC) count of >10,000 mm?,
a tumor size of >5cm, extrathyroidal invasion (extension
beyond the thyroid capsule), and distant metastasis at diag-
nosis were associated with significantly shorter survival
(Table 3). Surgery, radiation, and multimodal therapy were
associated with significantly longer survival, but chemo-
therapy was not. Multivariate analysis demonstrated that age
>70 years, WBC >10,000 mm?, extrathyroidal invasion, dis-
tant metastases, not having had a surgical resection of the
tumor, and radiation therapy with a dose of <40 Gy were risk
factors for poorer survival (Table 4). We also studied out-
comes in the group of 16 metastases-free patients who had
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FIG. 1. Survival curves of three groups (stages IVA, IVB,
and IVC) of cases. There was a significant difference between
the groups (p <0.0001, log-rank test).

complete tumor resection (Group MF-CTR), the group of 26
metastases-free patients who had incomplete tumor resection
(Group MF-ITR), and the group of 58 patients with metastases
(Group M). In the MF-CTR and MF-ITR groups, adjuvant
radiotherapy was associated with significant longer survival,
but chemotherapy was not. In the Group M, surgery and ra-
diotherapy were associated with prolonged survival.

Discussion

It is well known that some ATCs arise as a result of ana-
plastic transformation of differentiated thyroid carcinoma
(1,13-19). In our series, 19% of the 100 patients had evidence
of differentiated thyroid cancer. Six of the patients had a small
focus of anaplastic transformation in a papillary carcinoma,
and 13 patients had a history of previous surgery. This was for
papillary carcinoma in 12 patients and for follicular carcinoma
in 1 patient. The results of molecular biological studies have
suggested that mutations of the genes encoding p53, beta-
catenin, RAS, BRAF, and MIB-1 may be associated with
anaplastic transformation (20-25). It would be potentially
beneficial if it were possible to use molecular target markers to
predict the differentiated thyroid carcinomas that are most
likely to undergo anaplastic transformation.
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FIG. 2. Comparison between the survival rates of patients
treated with complete resection, incomplete resection (de-
bulking), or without resection. Survival was significantly
better after complete resection than after incomplete resec-
tion (debulking) or no resection (p <0.0001, log-rank test).
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FIG. 3. Comparison between the survival rates of the group
of patients irradiated with a dose of 240Gy and the group
irradiated with a dose <40Gy. The group of patients irra-
diated with a dose of 240Gy had a better survival than
those the group irradiated with a dose of <40 Gy (p<0.0001,
log-rank test).

In contrast to differentiated thyroid carcinoma, the prog-
nosis of ATC is poor. There is no standardized treatment
protocol for ATC. Several studies have shown that complete
resection prolonged the survival of ATC patients (7,9,10,26—
32). Pierre ef al. treated 44 of 67 patients surgically over a 31-
year period and reported 6-month, 1-year, and 3-year survival
rates of 92%, 92%, and 83%, respectively, after complete re-
section; 53%, 35%, and 0%, respectively, after debulking; and
22%, 4%, and 0%, respectively, after no resection (6). Haigh
et al. reported a median survival time of 43 months in patients
treated by potentially curative resection when compared with
3 months in patients treated by palliative resection (p=0.002),
and a multivariate analysis revealed that potentially curative
surgery was the only discriminating variable that retained a
significant association with prolonged survival (4). In con-
trast, neither extent of the operation nor complete resection
was found to have improved the survival of 96 of the 134 ATC
patients treated surgically at the Mayo Clinic during a 50-year
period (5). In the recent study of 25 ATC patients at Mayo
Clinic, it was reported that an aggressive approach combining
intensity-modulated radiation therapy and radiosensitizing
plus adjuvant chemotherapy appears to improve outcomes,
including survival in stages IVA and IVB (33). In the present
study, survival was found to be significantly better after
surgical resection than after incomplete resection or no re-
section. Surgical treatment, including debulking neck tumors,
is a better approach in terms of both local control and im-
provement of survival.

Postoperative radiotherapy has been recommended to
achieve complete and partial remission (4,6,27-30,33-35). Our
results suggested that significantly prolonged survival was
associated with radiation doses of >40Gy. Radiotherapy
seems to be warranted to control local disease and improve
quality of life.

Evaluating the efficacy of chemotherapy was even more
difficult. The doses of the drugs given and the timing of their
administration varied from patient to patient. In 2000, Ain
et al. reported that paclitaxel appeared to be the only agent
with significant systematic clinical activity against ATC in a
phase 2 trial of administration by 96-hour infusion (36), and
Higashiyama ef al. reported better overall survival of stage
IVB patients who underwent induction chemotherapy with
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TABLE 4. MULTIVARIATE ANALYSIS PROGNOSTIC FACTORS
RELATED TO CLINICAL CHARACTERISTICS AND TREATMENT

Survival time

Factor (months) p-Value

Age (years)
<70 10.9+2.8 0.02
>70 4.0+05

Gender
Male 3.6+£0.9 0.01
Female 99+23

Tissue
Thyroid 93+£2.2 0.78
Lymph node 5.6£1.5

Acute symptom
Absent 11.7+5.9 0.36
Present 6.5+£0.9

Leukocytosis
WBC count <10,000/mm?> 11.3+2.8 0.0002
WBC count >10,000/mm?® 3.6+0.7

Tumor size
<5cm 8.0+1.9 0.35
>5cm 8.5+2.1

Extrathyroidal invasion
Absent 33.6+14.7 0.0022
Present 5.3%0.6

Distant metastasis
Absent 13.4+3.8 0.0005
Present 44+0.7

Surgery
Done 11.5+2.7 <0.0001
None 2.6x05

Radiation
>40Gy 11.3+2.7 <0.0001
<40Gy 3.2+0.6

Chemotherapy
Done 73+1.2 0.37
None 9.6+£2.7

Multimodal therapy
Done 10.8+1.7 0.01
None 8.4+22

weekly paclitaxel and in a group that received chemotherapy
with a different drug than in a group that did not receive
any chemotherapy (37). Although a PR was achieved in one
patient who was treated with paclitaxel in our study, there
was no significant difference in survival rate between the
9 patients in our study who received paclitaxel and the 91
who did not.

Multimodal therapy with a combination of surgery, radi-
ation, and chemotherapy has been reported to improve out-
come (3,28,29,34,36,38—42). Tennvall et al. treated 55 patients
with one of three protocols that combined doxorubicin, hy-
perfractionated radiotherapy, and surgery between 1984 and
1999 and found a strong correlation between local tumor
control and acceleration of radiotherapy (39).

Nineteen patients survived for more than 1 year after di-
agnosis in our study. Six of these 19 patients had a small focus
of ATC, 6 were treated with multimodal therapy consisting of
surgery, radiotherapy, and chemotherapy, 12 were treated
with surgery and radiotherapy, and the only 1 was treated
with radiotherapy and chemotherapy alone, and not surgi-
cally because of local spread of the disease.

Factor Risk ratio 95% CI p-Value
Age (year) 1.03 1.01-1.05 0.014
Gender (male) 1.40 0.77-2.48 0.33
Leukocytosis 2.04 1.26-3.24 0.004
(WBC count
>10,000/mm°)
Extrathyroidal 3.02 1.17-10.39 0.021
invasion
(present)
Distant metastasis 1.94 1.18-3.25 0.009
(present)
No resection 3.99 2.37-6.66 <0.0001
Radiation therapy 2.96 1.86-4.72 <0.0001

<40Gy

CI, confidence interval.

Sugitani et al. found that the presence of acute symptoms, a
large tumor (>5cm), distant metastasis, and WBC
>10,000 mm® were significant risk factors in a multimodal
analysis and that these factors (prognostic index) were useful
as a means of selecting patients for aggressive multimodal
therapy (8). Smallridge ef al. reported that in clinical studies of
1771 patients, the variables associated with survival in some
series included age, tumor size, extent of surgery, higher dose
radiotherapy, absence of distant metastases at presentation,
coexistence of differentiated thyroid cancer, and multi-
modality therapy (43). In our study, multivariate analysis
demonstrated that older age, high WBC, extrathyroidal in-
vasion, distant metastasis at diagnosis, incomplete resection,
and radiation therapy with a dose of <40 Gy were risk factors
for poorer survival. The results of our study were similar to
those of previous studies; however, leukocytosis was found to
be associated with reduced survival, and tumor size was not.
It is thought that ATC produces various growth factors, and
multiple cytokines contribute to the neutrophilia associated
with ATC. Sato et al. have implicated granulocyte colony-
stimulating factor (CSF), interleukin 6, and macrophage CSF
as possible causes of high neutrophil counts in ATC (44).

In this retrospective study, selection bias existed in deter-
mining the effect of treatment on outcome, because most of
the patients who received surgery, radiotherapy, and che-
motherapy had less extensive disease. We therefore studied
outcomes in small groups: a group of patients without me-
tastasis in whom complete surgical resection was possible, a
group of patients in whom surgery was incomplete, and a
group of patients with metastasis. In the group of patients
without metastasis, adjuvant radiotherapy was associated
with significant longer survival, but chemotherapy was not.
In the group of patients with metastasis, surgery and radio-
therapy were associated with prolonged survival.

We devised a treatment strategy in which patients without
distant metastasis (stage IVA and IVB) are treated with mul-
timodal therapy (surgery, radiotherapy, and chemotherapy),
and patients with distant metastasis (stage IVC) are treated
with radiotherapy and chemotherapy as neoadjuvant therapy
before surgery. It seems that surgery should be performed as
soon as possible to prevent death from asphyxiation in pa-
tients with distant metastases.
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Conclusions

Although the prognosis of most patients with ATC con-

tinues to be poor, treatment at an early stage with combina-
tion of surgery, radiation, and chemotherapy is the only
current way to improve the outcome. Further multicenter
prospective studies are required to determine appropriate
treatment for patients with ATC.
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