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Abstract

Background: Anaplastic thyroid carcinoma (ATC) is the most aggres-
sive thyroid gland malignancy. Several consensuses support the concept 
of multimodal therapy that combines surgery, radiation, chemotherapy, 
and targeted therapy. However, patient’s comorbidity, poor performance 
status, and metastasis often make it impossible for patients to undergo 
multimodal therapy. Therefore, this study aimed to evaluate the survival 
analysis of ATC patients with different therapeutic modalities.

Methods: This study was a retrospective cohort study using data 
from the Cancer Registry in our institution. All patients with ATC 
who visited Prof Ngoerah Hospital between 1998 and 2024 were in-
cluded in this study. Data regarding the survival duration of patients 
who received treatment modalities, and clinical data were analyzed 
using SPSS 20.0 with Kaplan-Meier and log-rank tests.

Results: Forty-two subjects with ATC were included in the analysis, 
of which 57.1% were female, with a mean age of 62.57 ± 13.42 years 
old. The median survival is 27.5 days. This study found no association 
between survival time and clinical characteristics of the patients (P > 
0.05). This study found that patients who received combination therapy 
such as surgery + chemotherapy/radiotherapy (RT) had a longer sur-
vival time (64 days), compared to other patients who received surgery 
only (26 days), chemotherapy/RT only (49 days), or patients who died 
before receiving any therapy (19 days). However, the log-rank test 
showed that it was not statistically different (P > 0.05).

Conclusion: ATC survival rates have remained low, and aggressive 
strategies are still needed to improve the prognosis.

Keywords: Anaplastic thyroid carcinoma; Survival; Therapeutic mo-
dalities

Introduction

Anaplastic thyroid carcinoma (ATC) is one of the most ag-
gressive thyroid cancers with low survival, regardless of any 
therapeutic modalities [1]. ATC had a very aggressive behavior 
with rapidly enlarging local mass growth and distant spread 
[2]. The therapeutic modalities for ATC were surgery, radio-
therapy (RT), chemotherapy, or targeted therapy as B-rapidly 
accelerated fibrosarcoma/mitogen-activated protein kinase 
(BRAF/MEK) inhibitor. The American Thyroid Association 
(ATA) recommended surgical resection for patients with con-
fined stage (IVA/IVB) since it offers longer overall survival 
(OS) compared to chemotherapy and/or RT. Meanwhile, pa-
tients with unresectable disease at diagnosis may be advised 
of an RT approach and/or systemic therapy (chemotherapy or 
BRAF/MEK inhibitors) [3].

Although the survival rate of ATC patients has not im-
proved much in the last six decades, some consensus sup-
ports the concept of multimodal therapy that combines 
surgery, RT, chemotherapy, and targeted therapy [4]. Previ-
ous studies showed that multimodal therapy gives a better 
insight into longer survival [5-7]. However, ATC patients 
come with advanced-stage or even metastatic conditions 
which causes the choice of therapy that can be given to be 
limited. Comorbid factors and patient performance status 
also often make it impossible for patients to undergo multi-
modal therapy [8].

This condition causes the prognosis of ATC patients to be 
poor with a low survival rate. Differences in the availability 
of health facilities, especially in low-to-middle-income coun-
tries (LMIC) also cause limited therapeutic options for ATC 
patients. Therefore, this study aimed to conduct the survival 
analysis of ATC patients with various therapeutic modalities 
for 27 years in a single cancer center.

Materials and Methods

Study design and patient selection

This was a retrospective cohort study sourced from the Cancer 
Registry in Bali, Indonesia. The inclusion criteria in this study 
were all patients with a diagnosis of ATC who underwent treat-
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ment at Prof Ngoerah Hospital during the period 1998 - 2024. 
The diagnosis of ATC was established based on the results of 
histopathological examination of biopsy specimens performed 
by a pathologist. Incomplete data were excluded from this 
study.

Institutional review board approval and ethical compli-
ance

This study has received ethical clearance from The Research 
Ethics Committee Faculty of Medicine Udayana University 
with number 2381/UN14.2.2.VII.14/LT/2024. This study was 
conducted in compliance with the ethical standards of the re-
sponsible institution on human subjects as well as with the 
Helsinki Declaration.

Therapeutic modalities

Therapeutic modalities used in this study included surgery, 
chemotherapy, RT, or a combination of them. The selection 
of therapeutic modalities for each patient was based on the 
patient’s age, tumor size (resectable/non-resectable), perfor-
mance status, distant metastasis, comorbidity, or presence 
of airway obstruction. The surgery options included partial 
(isthmectomy and isthmolobectomy) or total thyroidectomy. 
Tracheostomy was done in patients with impending airway 
obstruction, in conjunction with other surgery approaches or 
tracheostomy only. The chemotherapy regimen given to the 
patients in this study was either doxorubicin or paclitaxel-
based chemotherapy. RT was given at 50 - 70 Gy in 20 - 35 
fractions.

Data collection

Data collected in this study included clinicopathological data 
such as age at diagnosis, gender, stage, location of metastasis, 
Karnofsky performance score, type of therapy received, and 
patient clinical outcomes. The data were obtained from medi-
cal records and the cancer registry. This study followed the 
American Joint Committee on Cancer (AJCC) fifth-eighth edi-
tion to categorize the stage of the patients. The survival time 
is defined as the duration between the first time when patients 
were diagnosed with ATC until the patients had died.

Statistical analysis

The collected data were then analyzed using SPSS ver. 20 us-
ing non-parametric Mann-Whitney analysis and survival anal-
ysis using Kaplan-Meier and log-rank test. The results were 
considered significant if P < 0.05.

Results

This study successfully collected 66 samples of ATC patients 
treated at Prof Ngoerah Hospital during the period 1998 - 2024. 
The trend of ATC cases is shown in Figure 1. The number of 
ATC cases per year is fluctuating and there is an uptrend in the 
last decade. Unfortunately, due to incomplete data, a total of 24 
cases were not included for further statistical analysis.

A total of 42 cases were included in the statistical analysis. 
This study found that the average age of patients was 62.57 ± 
13.42 years, and 57.1% of the patients were female. Based on 
clinical conditions, stages T4a (57.1%), N1 (40.5%), and M0 

Figure 1. The trend of ATC cases during 1998 - 2024. ATC: anaplastic thyroid carcinoma.
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(61.9%) were most commonly found in patients in this study. 
Most patients were found with stage IVc (40.5%), with the 
most metastatic locations being found in the lungs (82.3%), 
and as much as 64.3% of the patients had Karnofsky perfor-
mance score ≤ 80 (Table 1).

The median survival of patients in this study was 27.5 
days. Only five (11.9%) patients received a combination of 
surgery and chemotherapy/RT. The most common surgical 
therapy option in this study was isthmectomy + tracheostomy 
(26.9%). Other surgical options found in this study included 
isthmolobectomy (23.1%), total thyroidectomy (19.2%), isth-
mectomy (3.8%), tracheostomy only (19.2%), and total thy-
roidectomy + tracheostomy (7.8%). A total of five (11.9%) 
patients received RT or chemotherapy only. While a total of 
11 patients (26.2%) had died without receiving any therapy 
in this study (Table 1). This is due to the patient’s very poor 
condition when first arrived, so it is not possible to continue 
the treatment plan.

Non-parametric analysis using the Mann-Whitney U test 
was used to evaluate the relationship between survival and 
clinical characteristics of ATC patients. Young patients (≤ 60 
years) had better survival time compared to patients aged > 
60 years (44.63 ± 32.83 vs. 38.76 ± 31.07 days) although not 
significantly different (P = 0.567). Male patients had longer 
survival compared to female patients (48.11 ± 35.71 vs. 35.52 
± 27.30 days) although not significantly different (P = 0.208). 
Uniquely, this study found that patients with T4b status (42.28 
± 26.13 vs. 40.09 ± 35.69 days) had longer survival times com-
pared to T4a patients although not statistically significant (P = 
0.828). Patients with N0 and M0 in this study had longer sur-
vival compared to patients with N+ (52.06 ± 37.13 vs. 34.00 
± 25.67 days) and M1 (42.23 ± 34.76 vs. 39.00 ± 25.87 days) 
although not statistically significant (P = 0.073 and 0.756). Pa-
tients with stage IVc had a shorter survival time compared to 
patients with stage IVa/IVb (35.18 ± 26.23 vs. 45.21 ± 34.68 
days) although it was not statistically different (P = 0.321). 
Patients with poor performance status (Karnofsky score ≤ 80) 
had shorter mean survival compared to patients with better 
performance status (Karnofsky score > 80) (37.59 ± 33.60 vs. 
57.33 ± 53.47 days) but not statistically different (P = 0.149) 
(Table 2).

The patients were then divided, based on their achieved 
treatments, into three groups. The Kaplan-Meier analysis (Fig. 
2) shows that patients with combination therapy including sur-
gery + chemotherapy or RT had longer median survival (64 
days), compared to the patients who only had chemotherapy/
RT (49 days) or surgery only (26 days), or patients who died 
before receiving any therapy (19 days). Even though, this re-
sult was not statistically different based on the log-rank test (P 
= 0.457) (Table 3).

Discussion

ATC only accounted for the least common thyroid cancer sub-
type, but the rate of mortality was the highest [9]. Worldwide 
the trend incidence of ATC fluctuated, where there was a de-
cline of cases in 1970 - 1980, but since that, it increased slight-

Table 1.  Baseline Characteristics of the Samples

Variables N = 42
Age (years) (mean ± SD) 62.57 ± 13.42
Gender
    Female 24 (57.1%)
    Male 18 (42.9%)
T
    T4a 24 (57.1%)
    T4b 18 (42.9%)
N
    N0 16 (28.1%)
    N1 17 (40.5%)
    N1b 1 (2.4%)
    N2a 1 (2.4%)
    N2b 2 (4.8%)
    N2c 4 (9.5%)
    N3 1 (2.4%)
M
    M0 26 (61.9%)
    M1 16 (38.1%)
Metastasis location
    Lung 14 (82.3%)
    Bone 3 (17.6%)
    Others 3 (17.6%)
Karnofsky performance score
    ≤ 80 27 (64.3%)
    > 80 15 (35.7%)
Stage
    IVa 15 (35.7%)
    IVb 10 (23.8%)
    IVc 17 (40.5%)
Survival time (days)
    Mean ± SD 44.64 ± 42.23
    Median 27.50
Therapeutic modalities
    Surgery + chemotherapy/RT 5 (11.9%)
    Surgery only 21 (50.0%)
    Chemotherapy/RT only 5 (11.9%)
    No therapy 11 (26.2%)
Types of surgery
    Isthmectomy 1 (3.8%)
    Isthmolobectomy 6 (23.1%)
    Total thyroidectomy 5 (19.2%)
    Tracheostomy only 5 (19.2%)
    Isthmectomy + tracheostomy 7 (26.9%)
    Total thyroidectomy + tracheostomy 2 (7.8%)

RT: radiotherapy; SD: standard deviation.
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Table 2.  Survival Time Based on Patient Clinical Characteristics

Variables Survival time (days) (mean ± SD) Mean difference P-value 95% CI
Age
    > 60 years 38.76 ± 31.07 -5.86 0.567 -26.43 to 14.70
    ≤ 60 years 44.63 ± 32.83
Gender
    Female 35.52 ± 27.30 -12.58 0.208 -32.48 to 7.30
    Male 48.11 ± 35.71
T
    T4a 40.09 ± 35.69 -2.19 0.828 -22.48 to 18.10
    T4b 42.28 ± 26.13
N
    N0 52.06 ± 37.13 18.06 0.073 -1.74 to 37.87
    N+ 34.00 ± 25.67
M
    M0 42.23 ± 34.76 3.23 0.756 -17.66 to 24.12
    M1 39.00 ± 25.87
Stage
    IVa/IVb 45.21 ± 34.68 10.03 0.321 -30.22 to 10.16
    IVc 35.18 ± 26.23
Karnofsky score
    ≤ 80 37.59 ± 33.60 -19.74 0.149 -46.84 to 7.36
    > 80 57.33 ± 53.47

Mann-Whitney U test was used. CI: confidence interval; SD: standard deviation.

Figure 2. Kaplan-Meier survival analysis based on therapeutic modalities.
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ly again [10, 11]. This study found that the average age of ATC 
patients was > 60 years and there were more female than male 
patients. This finding is in accordance with the findings of sev-
eral previous studies showing that ATC patients are more likely 
to be over 60 years old [12], and present a female predominance 
(female/male ratio 5.2:1) [11]. Epidemiologically, ATC occurs 
more in the elderly, especially in the seventh and eighth decades. 
The prognosis of younger ATC patients is generally better than 
that of older patients [13], which was also found in this study. 
Similar results were also found in the study by Kong et al, which 
found that patients aged > 70 years had a 1.6-fold shorter sur-
vival risk than patients aged < 70 years [12].

ATC patients generally have advanced-stage conditions, 
with the most common stage at diagnosis being IVb (35%) 
and IVc (55%) [11], which was also found in this study. Clini-
cal symptoms of ATC were aggressive with a rapidly growing 
neck mass, the presence of neck lymph node enlargement, and/
or distant metastasis. This study found that 38.1% of patients 
were found to be positive for metastasis at the initial diagnosis. 
This is in accordance with the theory that half of the diagnosed 
cases presented with metastases, mostly to the lungs and bone 
[14]. The most common metastasis site of ATC is lung (80%) 
[15], which was also found in this study (82.3%).

Most studies showed that ATC had a median survival of 
5 - 6 months with a 1-year survival rate below 20% [16]. It was 
higher than this study’s findings that the median survival of the 
patients was only 27.50 days after being diagnosed with ATC. 
This finding was due to several things, with one of them be-
ing poor performance status. Based on ATA recommendations, 
ATC patients who have undergone R0 and R1 surgery, with 
good performance status and no evidence of metastasis, can 
be advised of an aggressive approach with intensity-modulat-
ed radiotherapy (IMRT) and systemic therapy which showed 
better survival [3]. However, 64.3% of patients in this study 
had poor performance status and 40.5% had distant metasta-
sis which causes aggressive therapeutic options to be limited. 
Furthermore, the application of multimodal therapy to ATC 
patients in this research center is not always possible due to 
limited resources and low levels of health awareness among 
patients, so they often come at an advanced stage.

However, several previous studies have shown that an 
aggressive approach with multimodal therapy has shown in-
creased survival in ATC patients. Nachalon et al found that 
patients who received curative RT (dose 70 Gy) showed a 
longer survival time (11 months), compared to patients with 
an aggressive palliative RT approach (dose 50 Gy) (6 months), 

palliative RT (dose ≤ 30 Gy) (3 months), and no therapy (1 
month). The same study also showed that patients who re-
ceived chemotherapy had a longer survival than patients who 
did not receive chemotherapy (11 vs. 4 months). This suggests 
that an aggressive approach with RT can prolong patient sur-
vival even in patients with metastases (stage IVc), without 
causing significant side effects [17].

In ATC patients, the goal of management can be therapeu-
tic and/or palliative depending on the stage and prognosis of 
the patient. One of the currently recommended therapeutic ap-
proaches is multimodal therapy which combines surgery, RT, 
chemotherapy, and/or targeted therapy [11]. This study found 
that only five patients received multimodal therapy consisting 
of surgery and chemotherapy or RT. A total of 11 patients in 
this study have died before receiving surgery or chemotherapy/
RT. The 2021 ATA consensus recommends complete tumor re-
section (R0/R1 surgery) for patients with stage IVa/IVb disease 
followed by IMRT and systemic therapy if the performance sta-
tus is good and there is no evidence of metastasis. Meanwhile, 
patients who have undergone debulking resection (R2 surgery) 
or unresectable disease and have a good performance status 
can be offered IMRT and systemic therapy or a combination 
with BRAF/MEK inhibitors if they have positive BRAFV600E 
mutations. In patients with unresectable disease at diagnosis 
and who have the potential to become resectable with RT and/
or systemic therapy, surgery should be reconsidered [3]. This 
was in line with this study’s findings which showed that pa-
tients who received combination therapy such as surgery + 
chemotherapy/RT had longer survival time, compared to the 
surgery or chemotherapy/RT only and un-therapied patients, 
even though it was not statistically significant.

The recommended surgery for patients with resectable tu-
mors is total thyroidectomy. In this study, only 19.2% of pa-
tients could undergo total thyroidectomy, while the rest under-
went partial resection. This caused most of the patients in this 
study to come with a terminal state condition which made the 
definitive radical surgery like total thyroidectomy not always 
available. The most common surgical modality being taken 
was the isthmectomy or isthmolobectomy as palliative surgery 
to remove thyroid mass, reduce pain, and prevent compression 
to the trachea or esophagus [18]. Another surgical approach 
found in this study was tracheostomy (19.2%) or a combina-
tion of isthmectomy + tracheostomy (26.9%) or total thyroid-
ectomy + tracheostomy (7.8%). This condition is caused by 
airway disorders which are one of the common complaints 
found in ATC patients. Tashima et al found that at least 40% of 
ATC patients require tracheostomy [19]. Although intended as 
a life-saving procedure in patients with airway obstruction, tra-
cheostomy is associated with decreased survival due to more 
aggressive tumor development or delayed onset of RT [3].

Apart from surgery, chemotherapy and RT are the main 
treatment options for ATC patients [3, 20]. This study found 
that 11.9% of patients underwent a combination of chemo-
therapy and/or RT, having a better median survival compared 
to patients who underwent surgery only. A study by Park et 
al found that IMRT provided better progression-free survival 
(PFS) and OS compared to three-dimensional conformal ra-
diotherapy (3D-CRT) [21]. Another study by Jacob et al found 
that RT with a dose of 50 Gy or more provided a longer OS 

Table 3.  Survival Analysis Based on Therapeutic Modalities

Therapeutic modalities Median sur-
vival (days)

Standard 
error

P-
value

Surgery + chemotherapy/RT 64 39.43 0.457
Surgery only 26 1.52
Chemotherapy/RT only 49 28.48
No therapy 19 12.11

RT: radiotherapy.
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(13 months) compared to surgery only (9.8 months) (P < 0.05) 
[22]. In the postoperative setting, Kwon et al found that RT 
reduced the risk of death in postoperative ATC patients, com-
pared to patients who underwent surgery alone (hazard ratio = 
0.556; 95% confidence interval (CI): 0.419 - 0.737) [23]. Fur-
thermore, the main purpose of chemotherapy combined with 
RT is to increase the possibility of local tumor control and the 
effect of tumor cytoreduction which aims to control the pres-
ence of systemic micrometastasis [3]. A study by Wang et al 
found that the combination of chemotherapy with RT showed 
a median OS of 6 months and a median PFS of 3.2 months. 
The study also found that the objective response rate (ORR) 
and disease control rate (DCR) of patients who received the 
combination reached 21% and 64% [24].

One of the current approaches in the management of ATC 
is by administering targeted therapy in the form of BRAF/MEK 
inhibitors. This is because BRAF mutations can be found in 
40-70% of ATC cases. Immunohistochemistry (IHC) examina-
tion of BRAFV600E mutations can help establish the diagnosis 
of ATC and determine the choice of therapy [25, 26]. Phase 2 
clinical trials showed that the administration of BRAF inhibi-
tors (dabrafenib) and MEK inhibitors (trametinib) provided 
significant response rate results in ATC patients and have been 
approved by the United States Food and Drug Administration 
(FDA) [27]. Another study by Keam et al also found that the 
combination of dabrafenib + trametinib in BRAFV600E muta-
tion-positive ATC patients showed an ORR of 67%, with a me-
dian PFS of 1.2 years, while the median OS was 1.7 years [28].

However, this study also has several limitations. Even 
though this study included patients for 27 years, it still lacks 
data to gather, due to the low prevalence of ATC in the com-
munity. This study also did not evaluate the disease-free sur-
vival due to the short duration of observation on each patient. 
This may be caused by lack of facility which made a long wait 
for the patients to get the treatment. Nevertheless, this study 
still has important value on how aggressive this type of thyroid 
cancer is and provides data regarding the effect of different 
therapeutic modalities on its prognosis, especially in LMIC 
settings. Our center also will continue to observe and record 
ATC cases in the future.

Conclusion

Survival rates of ATC have remained low and aggressive strat-
egies are still needed to improve the prognosis of ATC. Further 
research is needed to find new therapeutic modalities for ATC.
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