
P
os

te
d

on
A

ut
ho

re
a

7
Ju

l2
02

0
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

41
32

84
.4

51
92

85
2

|T
hi

s
a

pr
ep

ri
nt

an
d

ha
s

no
t

be
en

pe
er

re
vi

ew
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y. Prognostic factors and survival score for patients with anaplastic
thyroid carcinoma: a retrospective study from a regional registry

Charles MARCHAND CRETY1, Madeline PASCARD1, Adeline
DEBREUVE-THERESETTE1, Leila Ettalhaoui1, Claire Schvartz1, Mohamad Zalzali1,
Sara Bellefqih1, and Stéphanie Servagi-Vernat2
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Abstract

BACKGROUND AND PURPOSE Anaplastic thyroid carcinoma (ATC) is the least common but most lethal of thyroid cancers
despite various therapeutic options with limited efficacy. Some prognostic factors were identified in patients with ATC and a
few patients survive for a relatively long time after modern intensive treatment. In order to help therapeutic decision-making,
the purpose of this study was to develop a new prognostic score providing survival estimates in patients with ATC. METHODS
Based on a multivariate analysis of 149 retrospectively analyzed patients diagnosed with ATC from 1968 to 2017 at a referral
center, a propensity score was developed. A model was generated providing survival probability at 6 months and median overall
survival estimates. RESULTS The median survival was 96 days. The overall survival rate was 35% at 6 months, 20% at 1 year
and 13% at 2 years. Most of the patients (86%) died within 17 month, 17% died within the first month, 35% lived for 1–6
months and 47 % of the patients lived longer than 6 months after the initial consultation. The stepwise Cox regression revealed
that the most appropriate death prediction model included metastatic spread, tumor size and age class as explanatory variables.
This model made it possible to define three categories of patients with survival profiles which seems different: patients with no
pejorative prognostic factor which had a survival probability at 6 months = 0,84 (95% CI: 0,69-1), patients with one or two
pejoratives prognostics factors which have a survival probability at 6 months = 0,32 (95% CI: 0,22-0,46), and those with three
pejoratives prognostics factors which had a survival probability at 6 months = 0,11 (95% CI: 0,018 - 0,71). CONCLUSION
Distant metastasis, age and primary tumor size are strong independent factors that affect prognosis in patients with ATC.
Using these significant pretreatment factors, we developed a score to predict survival in these poor prognosis patients in order
to provide easy-to-use tools for clinical practice. External validation in an additional dataset is needed for further outlooks.

Keywords
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Five key points

1. The data used in this study come from a regional registry of patients with anaplastic thyroid carcinoma
(ATC) treated from 1962 to 2017.

2. Prognosis of patients with ATC is very poor (in this study, median survival was 96 days)

3. Still, some patients with ATC (10-15%) survive for a relatively long time after aggressive treatment.

4. Distant metastasis, advanced age and tumor size > 75 millimeters are strong significant independent
factors for predicting death in ATC patients.
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5. A prognostic score was developed to classify ATC patients into three groups, providing an easy-to-use
tool for clinical practice.

Background

Although anaplastic thyroid carcinoma (ATC) is rare it is one of the most aggressive malignancies. This
carcinoma accounts for 1.7% of all thyroid malignancies and one-half of all thyroid cancer deaths (1,2).
The median survival for ATC is 3-6 months with a one-year survival rate of 20% (3-6). Indeed, ATC
most commonly presents in elderly patient with poor Performance Status making it difficult to tolerate an
active therapeutic approach (7). Though, some patients survive for a relatively long time after aggressive
treatment (8,9). In such frail patients, aggressive treatment may worsen the quality of life and occasionally
even shorten survival; therefore, the selection of patients who will benefit from such aggressive multimodal
therapy seems important. Optimal ATC treatment is questionable due to lack of randomized trials; most
studies validate the benefit of surgery. Although improved survival has been reported with post-operative
radiotherapy, other reports questioned the benefit of radiotherapy (10,11). Combined chemoradiotherapy was
favored over radiation alone (12,13). However, several series reported no benefit for chemotherapy (6,14,15).
Retrospective studies identified some prognostic factors such as age, gender, presence of acute symptoms,
tumor size, multicentricity, metastatic spread, white blood cell level, blood platelet level and serum albumin
level influenced survival of ATC patients (13,16,17). Here, we reviewed data from 149 ATC patients in an
attempt to identify subset of patients either that would benefit from more aggressive treatment strategy or
those that are part of palliative care.

Materials and Methods

Patients

We reviewed the medical records of 149 patients with ATC treated at the Institut Godinot (Reims, France)
between 1962 and 2017 (regional registry). We included all patients for whom ATC diagnosis had been
confirmed in pathology. Other histologies such as malignant lymphoma, medullary carcinoma, or poorly
differentiated insular carcinoma were excluded. For each patient, the following variables were collected : gen-
der, age, metastatic spread, Eastern Cooperative Oncology Group-Performance Status (ECOG-PS), nodes
involvement, tumor size, clinical symptoms (dysphagia, hoarseness and/or dyspnea), hematological markers
before treatment (white blood cells count, lymphocyte count, neutrophil count, neutrophil-lymphocyte ratio
and platelet count), patient latest status and treatment received (surgery, radiotherapy, chemotherapy).

Statistical analysis

All available data on the registry were used to maximize the power and generalizability of the results. Patient
characteristics were reported as frequencies and proportions, and mean and standard deviation. Kaplan-
Meier curve was used to visualize the cumulative probability of survival. Comparison between groups was
performed only for variables with less than 50% missing data, using the likelihood ratio test. Continuous
variables for which the hypothesis of log-linearity was not acceptable were dichotomized using a relevant
clinical threshold or median and were included in this form in the multivariate model. A multivariate Cox
proportional hazards model was used to examine overall survival (OS) after adjustments for clinical and
demographic factors. A complete case analysis was undertaken. Each of the variables was entered into a
stepwise regression (forward and backward) designed to minimize the Akaike Information Criteria (AIC).
This allowed select a model taking into account n prognostic variables (Xi à Xn) with ci categories. The
patients were then divided into c1*c2*. . . *cncategories according to the prognostic variables they presented.
And finally, the categories were grouped together to propose a way of classifying patients in a simple way.
Significance was determined to be p<0.05 for all statistical tests.

Results

Baseline patient and tumor characteristics are shown in Table 1. Of the 149 patients, 93 (62.50%) were
women. The median age of patients was 72.9 years (range 20 to 91 years). 25% had an ECOG-PS score equal
or more than 2. Clinical data was unknown in 67 cases. Of the 82 remaining patients, 46% had hoarseness,
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44% had dysphagia and 34 % dyspnea. Fifty eight patients had at least one of these three physical symptoms
(71%). At the time of diagnosis, 49 had metastatic spread (35%) Nodes involvement data was missing in
72 cases. Of the 77 remaining patients, 56 had lymph nodes involvement (72%). Tumor median size was 70
millimeters (range from 20 to 200 millimeters). Concerning hematological markers, 56% (n=84) was missing.
The median count for white blood cells, neutrophil, lymphocyte and platelet was respectively 10.2 G/l,
7.9 G/l, 1.3 G/l and 253 G/l. The median neutrophil-lymphocyte ratio was 5.7 (mean = 7.8). Regarding
management, 125 (86%) underwent surgery, 98 (70%) received radiotherapy (median 4500 cGy, range: 2000–
7400 cGy), 55 (37%) received chemotherapy. The median survival was 96 days as shown in Figure 1. One
hundred thirty one patients died of their disease; twelve patients died of other causes. The overall survival
rate at 6 months was 35%, 20% at 1 year and 13% at 2 years. Most of the patients (86%) died within 17
month, 17% died within the first month, 35% lived for 1–6 months and 47 % of the patients lived longer
than 6 months after the initial consultation.

Univariate analysis of prognostic variables was carried out based on the length of survival of the 149 patients,
and the results are shown in Table 2. Patients with metastatic spread at presentation, with nodes involvement
with tumor size greater than 75 millimeters, age greater than 75 years old, ECOG-PS score equal or more
than 1 and presence of at least one of clinical signs had a significantly shorter survival time. Dysphagia
alone, dyspnea alone and hoarseness alone were not statistically significant. Multivariate analysis (Table 3)
revealed that metastatic spread (p=0,026), advanced age (p=0,013) and tumor size (p=0,026) were the most
important and independent factors for predicting death from ATC.

The stepwise regression selected a model taking into account three binary prognostic variables: the metastatic
stage, the age class and the size class of the lesion (less or more 75). The patients were divided into 8 categories
according to the prognostic variables they presented. Then patients with one or two pejorative prognostic
factors were grouped together resulting in three categories of patients: patients with no pejorative prognostic
factors which had a survival probability at 6 months = 0,84 (95% CI: [0,69-1]) (median survival = 3769
days), patients with one or two pejoratives prognostics factors which have a survival probability at 6 months
= 0,32 (95% CI: [0,22-0,46]) (median survival = 109 days, HR = 5,17 [2,66; 10,02]), and those with three
pejoratives prognostics factors which had a survival probability at 6 months = 0,11 (95% CI: 0,018 - 0,71)
(median survival = 48 days, HR = 11,94 [4,66; 30,60]). The Kaplan-Meier survival curves of the three groups
are shown in Figure 2.

Discussion

Anaplastic thyroid carcinoma is a rare (1-2%), extremely aggressive malignancy that has a very poor pro-
gnosis with median survival of 4-6 months and a 20% one-year survival rate (1). In our study, the median
survival time was 96 days and 128 (86%) of the 149 patients died within 17 months of being diagnosed with
ATC, which is extremely lethal. However, 18 (12%) survived more than 4 years. A long remission therefore
seems achievable in a limited number of patients with certain favorable factors at the time of diagnosis. These
results are in line with the literature (1,3,4, 6,18,19). This study focused on pretreatment prognostic factors in
order to provide assistance to the initial consultation with ATC patient. An increasing number of studies are
investigating molecular prognostic factors that can potentially be identified at the time of diagnosis (20-26).
Thus, high expression of Enhancer of Zeste Homolog 2 (EZH2), β-catenin, Anti-Apoptotic Protein MCL1
and PD-1 seems associated with a worse prognosis (20,22,24,25). At the opposite, PAX8 positivity correlated
with statistically significantly better overall survival (21). Epidermal Growth Factor Receptor (EGFR) is
overexpressed in ATC and in vivo results show that gefitinib has significant antitumor activity against ATC
in a subcutaneous nude mouse tumor model (26). However gefitinib did not demonstrate efficacy in patients
with advanced thyroid cancer (27). Furthermore, between 20% and 50% of ATCs harbor activating B-Raf
kinase (BRAF) V600 mutations with unknown prognostic significance (23,28). For patients with BRAF
V600E–mutated ATC, combined BRAF plus MEK inhibition (dabrafenib plus trametinib) appears to be a
promising new targeted therapy, demonstrating a high overall response rate, prolonged duration of response,
and prolonged survival with manageable toxicity (29). However, the routine use of such targeted treatments
or molecular markers does not seem feasible in the near future.
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We identified several studies in the last two decade that focused on non-molecular pretreatment prognostic
factors in patients with ATC (11,13,30-41). Only one provides prognostic index based on data from 44
patients (40). The following factors were significantly associated with survival in patients suffering from
ATC : metastatic disease (shown in nine studies or 64% of these studies), tumor size (64%), age (50%),
white blood cells count (36%), presence of acute symptoms (21%), extrathyroidal invasion (14%), lymph
node involvement (14%). The following variables showed association with survival in only one of these
studies: blood platelet level, swollen thyroid gland, serum albumin level, ECOG-PS score, duration of
symptoms and gender.

Concerning hematological markers, we also looked at neutrophil-to-lymphocytes ratio (NLR). A high NLR
is associated with an adverse OS in many solid tumors (43,44). Most studies use a cutoff ranging from 2
to 6 (45-52). In our study, median NLR was 5.2 (mean 7.8). This high median ratio is consistent with the
fact that ATC patients have a poor prognosis. We failed to include NLR in the score due to missing values
(56%). To our knowledge, no studies have analyzed the prognostic value on the overall survival of NLR in
ATCs. Still, one study showed that NLR can discriminate anaplastic thyroid cancer against poorly or well
differentiated cancer with a 3.8 cutoff value (53).

While this study has the strength to include many patients from a regional registry, it suffers from the
lack of data. This is mainly due to the long period of patient inclusion (from 1962 to 2017); most of the
missing data came from patients treated prior 2000. Indeed, biological data, node status, ECOG-PS score
and clinical signs failed to be collected in 58%, 46%, 46% and 45% of patients respectively. Thus, although
significantly associated with overall survival in multivariate analysis, clinical signs and lymph node invasion
were not included in the scoring system.

The final score took into account only the following three factors, making it easy to use in a practical way:
distant metastases, advanced age and tumor size. Using this score, a new patient with ATC can therefore
be classified into one of three groups, allowing physicians to guide management. If a patient experiences
all these three pejorative factors (survival probability at 6 months = 11%), management should be directed
towards palliative care. On the contrary, if a patient has none of these factors (survival probability at 6
months = 84%), the treatment should be as exhaustive as possible. Finally, in the delicate situation where
a patient presents one or two of these factors (survival probability at 6 months = 32%), a balance between
aggressive treatment and preservation of quality of life should be found (54). External validation of the score
is still recommended before using in clinical practice.

Conclusion

Anaplastic thyroid carcinoma is extremely lethal. Most patients with ATC derive only a small benefit
from even aggressive treatments, particularly those with pretreatment poor prognostic factors. However,
multimodal treatment might significantly improve overall survival in highly selected patients with favorable
prognostic factors. In this study, we found that age, metastatic spread and primary tumor size are strong
independent factors that affect prognosis in patients with ATC. Using these pretreatment factors, a score
was developed to predict survival in order to provide easy-to-use tools for clinical practice before starting
treatment for a patient with ATC. External validation in an additional dataset is needed for further outlooks.

List of abbreviations

ATC: anaplastic thyroid carcinoma

OS: overall survival

ECOG-PS: Eastern Cooperative Oncology Group Performance Status

NLR: neutrophil-to-lymphocytes ratio

EGFR: Epidermal Growth Factor Receptor

EZH2: Enhancer of Zeste Homolog 2
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PD-1: Programmed cell death 1

MLC1: Induced myeloid leukemia cell differentiation protein Mcl-1

PAX8: Paired box gene 8

BRAF: serine/threonine-protein kinase B-Raf

MEK: Mitogen-Activated Protein Kinase
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Table 1. Patient and tumor characteristics of the 149 ATC patients.

Characteristics (patients eligible for analysis) N (%)
Age (n = 149)
Median 72.9 years (range: 20-91)
< 75 years 85 (57)
>75 years 64 (43)
Gender (n = 149)
Male 56 (38)
Female 93 (62)
ECOG-PS score (n = 77)
0 28 (36)
1 30 (39)?¿?
2 19 (25)
Clinical signs (n = 82)
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No signs 24 (30)
At least one clinical signs 58 (70)
Dyspnea 28 (34)
Dysphagia 36 (46)
Hoarseness 38 (44)
Tumor size (n = 97)
Median (mm) 70 mm (range : 20-200)
<75 mm 51 (51)
>75 mm 46 (46)
Nodes involvement (n = 77)
Yes 56 (72)
No 21 (27)
Distant metastasis (n = 139)
Yes 49 (35)
No 90 (65)
Hematological markers (n = 65) Mean
White blood cells count 10,4 G/l
Neutrophil count 8,2 G/l
Lymphocyte count 1,4 G/l
Neutrophil-lymphocyte ratio 7,8
Platelet count 270,8 G/l

Abbreviations: ATC: anaplastic thyroid carcinoma, mm: millimeters, ECOG-PS: Eastern Cooperative On-
cology Group-Performance Status.

Table 2. Univariate analysis for overall survival (OS).

HR (95% CI) P-value
Nodes involvement 2,7 (1,5-5) < 0,001*
Metastatic spread 2,2 (1,5-3,2) < 0,001*
At least one of local clinical signs 1,7 (1,1-2,8) 0,025*
Dysphagia 1,5 (0,94-2,3) 0,093
Dyspnea 1,1 (0,69-1,7) 0,69
Hoarseness 1,2 (0,79-1,9) 0,35
Age (>75 years) 2,1 (1,5-3) < 0,001*
Tumor size (> 75 mm) 2,1 (1,4-3,3) < 0,001*
ECOG-PS [?] 1 2,7 (1,6-4,5) < 0,001*

Abbreviations: mm: millimeters, ECOG-PS: Eastern Cooperative Oncology Group-Performance Status, OS:
overall survival.

Table 3. Multivariate Cox proportional hazard models for overall survival (OS).

HR (95% CI) P-value
ECOG-PS score >1 1,9 (0,8-4,7) 0,16
Metastatic spread 2,0 (1,1-3,7) 0,026*
Age >75 years 2,2 (1,2-4,0) 0,013*
At least one of local clinical signs 3,0 (1,1-8,7) 0,038*
Tumor size > 75 mm 2,1 (1,1-3,9) 0,026*
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Abbreviations: mm: millimeters, ECOG-PS: Eastern Cooperative Oncology Group-Performance Status, OS:
overall survival.

Figure 1. Overall survival (OS) of anaplastic thyroid cancer (ATC) patients (n=149).

Figure 2. Kaplan-Meier survival curves for patients with anaplastic thyroid cancer stratified by number of
pejorative(s) prognostic(s) factor(s).
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