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Abstract
Anaplastic thyroid carcinoma (ATC) is an aggressive malignancy with dismal outcome especially in metastatic setting. 
Consensus for ideal treatment of advanced and metastatic ATC remains elusive. This study aimed to analyze the impact of 
palliative chemotherapy versus supportive care on overall survival in patients with metastatic anaplastic thyroid carcinoma. 
Patients diagnosed with ATC between the period January 2018 and December 2019 were prospectively followed. The 
patients opting for palliative chemotherapy received 3 weekly Paclitaxel (175 mg/m2) and Carboplatin (AUC-5). Out of the 
31 patients diagnosed with ATC, clinicopathological profile of 29 patients was analyzed (2 patients who underwent upfront 
surgical resection with curative intent were excluded), out of which 20 patients were included in the survival analysis. The 
median age of presentation was 55.8 years with male:female ratio 1.9:1. Seventeen out of the total 29 patients presented with 
anaplastic transformation in long-standing goiter. Nineteen out of 20 (95%) patients presented with distant metastasis with 
lungs being the most common site. Nodal metastasis was present in all patients. Invasion of the strap muscles (90%) and 
trachea (80%) was the most common peri-thyroidal tissue invasion followed by invasion of the esophagus (40%), internal 
jugular vein (30%), and carotid artery (5%). Twelve out of the 20 patients opted for palliative chemotherapy. Overall, median 
survival from the time of diagnosis was 2.6 months, with median survival in patients receiving chemotherapy 3.1 months 
and those opting for supportive care 1.6 months (p=0.004). Out of all the factors analyzed, male sex (HR 6.521, 95% CI 
1.143–37.206, p value 0.03) and vascular invasion (HR 0.066, 95% CI 0.009–0.499, p value 0.008) were poor prognostic 
indicators. Palliative chemotherapy showed increased survival benefit in patients with metastatic ATC. Male sex and vascular 
invasion were found to be significant factors associated with poor outcomes on Cox regression analysis.
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Introduction

Anaplastic thyroid carcinoma (ATC) accounts for less than 
1% of thyroid malignancies worldwide but is responsible 
for 14–39% of mortality attributable to thyroid malignan-
cies [1]. Despite multimodal treatment, the median sur-
vival in ATC ranges between 1 and 5 months [2]. Fifteen 
percent patients present with extensive local disease and 
distant metastasis is found in 50% patients on further work 
up [3]. Older age, male gender, bilateral tumors, large pri-
mary tumors at presentation, presence of distant metastasis, 
extensive local invasion, and elevated leucocyte count are 
unfavorable prognostic factors in patients of ATC [4]. Sur-
gery followed by external beam radiotherapy (EBRT) and 
chemotherapy are preferred options for resectable tumors. 
Options for locally advanced and metastatic ATC include 
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radiation with chemotherapy, kinase inhibitors, and immune 
modulator. Stand-alone chemotherapy is rarely used alone 
for control of locally advanced disease; but same is recom-
mended by American Thyroid association in a setting of 
metastatic disease and remains a valid option for metastatic 
disease due to dearth of RT slots, and also because the meta-
static foci may be determinant of overall survival [2]. Doxo-
rubicin, platins, and taxanes have been used as palliative 
chemotherapy in various combinations [5, 6]. These regimes 
are affordable compared to newer kinase inhibitors and 
immunomodulators and remain a valid option in resource 
constrained setting. Also, clinical trials of potentially effec-
tive agents for ATC are hampered by its low incidence and 
aggressive behavior that limits enrollment and treatment 
time frame. This study aims to evaluate the impact of pallia-
tive combination chemotherapy as a stand-alone therapy on 
overall survival in patients with inoperable metastatic ATC.

Materials and Methods

Patient Selection

Patients diagnosed with inoperable ATC between January 
2018 and December 2019 in the Department of Endocrine 
Surgery (King George’s Medical University, Lucknow, 
India) were prospectively followed. The diagnosis of ATC 
was made by fine needle aspiration cytology (FNA) and core 
needle biopsy specimens along with immunohistochemistry. 
Imaging included high-resolution ultrasound (HR USG) of 
neck, plain radiographs, contrast enhanced computed tomog-
raphy (CECT) of neck and thorax, and laryngoscopy/upper 
GI endoscopy for determining the extent of locoregional 
invasion and staging. USG/CECT abdomen was done to rule 
out metastasis. FDG PET scan was used selectively. Staging 
was done according to the AJCC-TNM 8th edition. Patients 
with operable tumors at the time of presentation (stage IVA), 
performance status-ECOG (Eastern Cooperative Oncology 
Group) 3–4, those lost to follow-up, with discordant FNA 
and core needle biopsy reporting, and incomplete records/
lack of imaging were excluded from the survival analysis 
(Fig. 1).

Fig. 1   Proposed protocol for 
patient selection for palliative 
chemotherapy. Abbrevia-
tions: ATC anaplastic thyroid 
carcinoma, HRUSG high-
resolution ultrasonography, 
CECT contrast-enhanced 
computed tomography, FNAC 
fine needle aspiration cytology, 
IHC immunohistochemistry, 
MRI magnetic resonance imag-
ing, PET-CT positron emission 
tomography, PS performance 
status, ECOG Eastern Coopera-
tive Oncology Group
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In view of limited life expectancy, locally advanced meta-
static disease, and restricted resource setting, systemic con-
trol of disease with chemotherapy was planned alternatively 
to radiotherapy for locoregional control. Patients with ECOG 
0–2 were given option of palliative chemotherapy versus 
supportive care, after due discussion with the patients and 
their caregivers. Patients opting for chemotherapy received 
3 weekly Paclitaxel (175 mg/m2) and Carboplatin (AUC-
5). Patients not opting for chemotherapy received only sup-
portive care and symptomatic treatment. As patients were 
metastatic at the time of presentation, none of the patients 
received locoregional radiotherapy. The records of all 
patients were retrospectively analyzed (Fig. 2).

Statistical Analysis

Data of all 29 patients were used for evaluation of demo-
graphic and clinical presentation. Nine patients were 
excluded from radiological and survival analysis. Patient 
characteristics were summarized using counts and 

percentages for categorical variables, and medians and 
interquartile range for continuous variables. Cox regression 
models were used to identify risk factors contributing to 
overall survival (OS). Survival rates were estimated using 
the Kaplan-Meier method, and the significance of compari-
sons was calculated by the log-rank test. All statistical analy-
ses were conducted with IBM SPSS version 24 (Chicago, 
IL, USA). A two-sided P value < 0.05 was considered to be 
statistically significant.

Results

Of the 29 patients, 19 (65.51%) were males and 10 (34.49%) 
were females. The median age of presentation was 55.8 years 
(range 32–78 years), with 10 patients (34.49%) less than 55 
years of age. Seventeen (58.62%) out of the total 29 patients 
had history of long-standing goiter (Table 1).

The median duration between onset of symptoms and 
diagnosis was 3.5 months. This duration was calculated 

Fig. 2   Patient enrollment and 
selection. Abbreviations: ATC 
anaplastic thyroid carcinoma, 
AUC area under curve, PS per-
formance status, ECOG Eastern 
Cooperative Oncology Group 31 pa�ents with ATC 

evaluated (January 
2018- December 2019)

2 pa�ents underwent 
surgery- excluded 

Received adjuvant 
radia�on therapy 

followed by systemic 
therapy 

29 advanced ATC 
pa�ents enrolled 

(Januray 2018-
December 2019)

20 Pa�ents included  
(n=20)

12 pa�ents-
Chemotherapy 

3 weekly Carbopla�n 
(AUC 5) and Paclitaxel 

(175 mg/m2) 

8 pa�ents- Suppor�ve 
care

9 pa�ents excluded 

1. Incomplete records
2. Loss to follow up

3. Discordant FNA and Core 
needle biopsy

4. Not consen�ng to 
par�cipate in study 

5. PS ECOG 3-4

Table 1   Patient demographic factors

Number Percentage

Gender (ratio 1.9:1) n=29
  Male 19 65.51%
  Female 10 34.49%
Age (median-55.8) n=29
  <55 years 10 34.49%
  >55 years 19 65.51%
Long-standing goiter n=29 (>2years) (range 2–35 years)
  Yes 17 58.62%
  No 12 41.38%
Population distribution n=29
  Rural 22 75.86%
  Urban 7 24.14%
Treatment taken n=20
  Chemotherapy 12 60%
  Supportive care 8 40%
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from the point of acute onset of symptoms and excluded 
the duration of long-standing goiter. Most common clinical 
presentation was rapid progression of neck mass seen in 28 
(96.55%) out of 20 patients, followed by dyspnea (75.86%), 
voice change (62.06%), neck and shoulder pain (55.17%), 
dysphagia (41.32%), and stridor (27.58%). Laboratory 
investigations revealed leukocytosis in 25 (86.20%) patients 
with mean leucocyte count of 17846.6/mm3. Two (6.89%) 
patients had suppressed serum TSH levels with elevated 
serum T4 levels at the time of presentation (Table 2).

Radiologically (n=20), both lobes were involved in 4 
(20%) patients, right lobe in 10 (50%), and left lobe in 6 
(30%) patients. Infiltration was most commonly seen in the 
strap muscles (90%), followed by the trachea (80%), esopha-
gus (40%), recurrent laryngeal nerve (40%), internal jugular 
(30%), and least in carotid artery (5%). Nodal metastasis was 
seen in all patients, and the lung was the most common site 
of distant metastasis (Table 3).

Out of the 20 patients included for survival analysis, 12 
(60%) patients opted for palliative chemotherapy and rest 

received supportive care. Seven male patients and 5 female 
patients opted for palliative chemotherapy (OR 0.467, 95% 
CI 0.65–3.34, p-value 0.48). Out of the 12 patients that 
received palliative chemotherapy, only 2 patients com-
pleted all 6 cycles of 3 weekly palliative chemotherapy 
regimen. Overall, the median time of survival was 2.8 
months after diagnosis. For the patients who received 
chemotherapy, the median survival was 3.46 months as 
compared to those who received only supportive care 
whose median survival was 1.64 months (p-value 0.004, 
significant) (Fig. 3). As far as the chemotherapy-related 
toxicities were concerned, 3 (15%) patients developed 
grade I neutropenia and 1 (5%) patient had significant 
chemotherapy-induced nausea and vomiting (CINV), 
which responded to neurokinin1 inhibitors. The 3 weekly 
taxane- and platin-based chemotherapy regimen was other-
wise well tolerated. Partial response, in terms of reduction 
in size of swelling, dysphagia, and dyspnea, was seen in 
7 out of the total 12 patients who received chemotherapy, 
after 2 cycles. However, these patients subsequently pro-
gressed and succumbed to the disease. Down-staging was 
not seen in any of the patients.

On preforming Cox regression analysis to identify fac-
tors affecting overall survival, it was found that only male 
sex (HR 6.521 95% CI 1.143–37.206 p value 0.03) and 
vascular invasion (HR 0.066 95% CI 0.009–0.499 p value 
0.008) were significantly associated with reduced overall 
survival. Other factors like age >55 years, long-standing 
goiter, infiltration of trachea and esophagus, distant metas-
tasis, and leukocytosis did not significantly affect the out-
come in patients with advanced ATC (Table 4) (Fig. 4).

Table 2   Clinical presentation

Number (n=29) Percentage

Rapid progression of neck mass 28 96.55%
Voice change 18 62.06%
Dysphagia 12 41.37%
Dyspnea 22 75.86%
Pain 16 55.17%
Stridor 8 27.58%
Stage
  IVB 1 3.44%
  IVC 28 96.55%
Leukocytosis (mean WBC count- 

17846.6/cumm)
25 86.20%

Table 3   Radiological and laryngoscopy features

Number (n=20) Percentage

Lobe Unilateral
Bilateral

16
4

80%
20%

Infiltration
  Trachea 16 80%
  Esophagus 8 40%
  Strap muscles 18 90%
  Recurrent laryngeal nerve 8 40%
  Carotid artery 1 5%
  Internal jugular vein 6 30%
Metastasis
  Distant
  Nodal

19
20

95%
100%
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Discussion

ATC is one of the most aggressive solid malignancies in 
humans, with extremely poor prognosis. There is no con-
sensus on the appropriate management in advanced and 
metastatic ATC, with focus on palliation and quality of 
life. There are no randomized trials to conclusively dem-
onstrate the efficacy of one regime over another among 
the various chemotherapy agents used in advanced ATC. 
Moreover, response to chemotherapy cannot be assessed 
on the conventional basis using RECIST criteria, mak-
ing results of the of various trials difficult to interpret [7, 
8]. Some studies have shown better survival benefit when 

chemotherapy is combined with radiotherapy as compared 
to chemotherapy alone [1]. This study assessed the effect 
of palliative chemotherapy on overall survival in patients 
with advanced and metastatic ATC and factors assessing 
the overall survival.

The reported mean age of presentation is seventh dec-
ade, with less than 10% patients less than 50 years of age. 
Age has been found to be an independent prognostic factor 
in patients with ATC [7]. This is in contrast to the present 
study, where 34.49% of patients were less than 55 years of 
age. As far as gender is concerned, 60–70% of all tumors 
occur in women [8]. However, in the present study, more 
than half of the study population are males. In relation to 
the Indian subcontinent, the distribution of ATC is almost 
equal between males and females as demonstrated by Prad-
han et al. with male:female ratio 1:1.2 [9]. The median time 
elapsed between onset of symptoms to diagnosis was 3.5 
months, which was more than the international average 
of 1.5 months [10]. Such a delay may be the cause of late 
presentation with advanced inoperable disease and metasta-
sis. The delay may be due to the higher percentage of rural 
dwellers (75.86%), with difficult access to tertiary health 
care facilities and thyroid surgeons. Pre-existing goiters have 
been identified as a risk factor for malignant transformation 
[11], which were present in more than half the population 
in the present study. The most common presentation was a 
rapidly enlarging neck mass which was present in 96.55% 
of the whole study group. The same results were shown by 
Nagaiah et al. [12] and Giuffrida et al. [13]. Overall, distant 
metastasis at the time of presentation are seen in 15–50% 
patients and nodal metastasis in 40% patients [8, 10]. This 

Fig. 3   Kaplan-Meier survival 
plot

Table 4   Factors affecting overall survival

Variable
(n=20)

HR ratio (95% CI) P-value

Age (<55 versus >55) 1.491 (0.265–8.392) 0.65
Sex (male versus female) 6.521 (1.143–37.206) 0.03
Long-standing goiter 0.99 (0.220–4.530) 0.99
Infiltration
  Trachea 0.456 (0.30–6.932) 0.57
  Straps 0.733 (0.89–6.023) 0.73
  Esophagus 1.727 (0.499–5.985) 0.38
  RLN 1.35 (0.290–6.337) 0.69
  Vascular 0.066 (0.009–0.499) 0.008
Metastasis 0.394 (0.028–5.567) 0.49
WBC (<10,000 versus >10,000) 0.23 (0.01–2.612) 0.11
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is in contrast the present study where distant metastasis was 
seen in 95% of the study population (most common site 
being the lungs) and nodal metastasis in all patients.

Radiologically, infiltration into the strap muscles was 
most commonly seen (90%) followed by the trachea. The 
involvement of the recurrent laryngeal nerve was seen in 
40% patients. Both FNAC and core needle biopsy were 
performed in all patients for confirmation of diagnosis, as 
FNA alone may be inconclusive due to extensive necrosis. 
Histopathological diagnosis was supplemented by immuno-
histochemistry markers.

Only 12 out of the total 20 patients accepted palliative 
chemotherapy. The rest consented for supportive care. 
Based on the ATA recommendations for palliative therapy 
in ATC [2], locally available agents, and patient afforda-
bility, patients received 3 weekly platin- and taxane-based 
regimen. Chemotherapy as a single modality of treatment 
for advanced ATC has been sparsely studied across litera-
ture. This may be due to the variable response of ATC to 
chemotherapeutic agents due to overexpression of multidrug 
resistance-associated protein, under expression of multiple 
drug resistance (mdr1) mRNA and P-glycoprotein and high 
volume of tumor-associated macrophages (TAMs) occupy-
ing about 50% of tumor [14]. Doxorubicin and taxane are 
commonly used chemotherapeutic agents with response rates 
of up to 22% and 54%, respectively [15, 16]. Platin-based 
therapies have been shown to have a poor response rate as 
compared to doxorubicin and paclitaxel [17]. In the pre-
sent study, partial response, in terms of reduction in size 

of swelling, dysphagia, and dyspnea, was seen in 7 out 
of 12 patients who received chemotherapy, after 2 cycles 
(Fig. 5). For the patients who received chemotherapy, the 
median survival was 3.46 months as compared to those who 
received only supportive care whose median survival was 
1.64 months (p-value 0.004, significant). Various studies 
have shown conflicting evidence regarding use of chemo-
therapy in patients with ATC, and most of these studies 
have enrolled operable patients of ATC with focus on the 
post-operative outcomes with chemotherapy. In meta-anal-
ysis by Xin et al. [17], the overall survival was unaltered by 
chemotherapy alone. Sosa et al. [18], Koussis et al. [19], 
and Busnardo et al. [20] showed improved overall survival 
with the use of chemotherapy when compared to patients 
who did not receive any systemic therapy. As more data 
becomes available regarding the molecular pathogenesis of 
ATC, newer agents like tyrosine kinase inhibitors, BRAF 
inhibitors (Dabrafenib/Trametinib), fusion inhibitors (ALK 
fusion-Crizotinib/Ceritinib, RET fusion - Pralsetinib/Selper-
catinib, NTRK fusion-Larotrectinib/Entrectinib), anti-EGFR 
agents, agents targeting NF-kB pathway, farnesyl-trans-
ferase, and PPAR have shown promising results [2]. Aver-
age cost of locally available targeted therapy with agents 
like dabrafenib, which have shown increased progression 
free survival, range from INR 6lacs-10lacs (8000–13600 
USD) per cycle versus INR 10000–14000 (135–190 USD) 
per chemotherapy cycle (Fig. 6). Hence, due to high cost, 
restricted patient affordability, and limited local availability, 
conventional chemotherapy continues to remain a feasible 

Fig. 4   Varied presentation of 
advanced ATC​
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option compared to the newer agents in a resource-limited 
setting.

Prognostication of patients with thyroid malignancy 
depends upon age, sex, size, extrathyroidal extension, 
and metastasis among other factors. Sugitani et al. [8] and 
Smallridge et al. [21] found that presence of acute symp-
toms, large tumor (>5cm), distant metastasis, and leuko-
cytosis > 10,000/cumm (collectively called prognostic 

index), along with age, sex, extent of surgery, higher-dose 
radiotherapy, coexistence of differentiated thyroid cancer, 
and multi-modality therapy were significant factors affect-
ing prognosis; and were useful for selecting patients for 
aggressive multimodal therapy. In the present series, only 
male sex and vascular invasion were associated with poor 
prognosis on Cox regression model.

Fig. 5   Response to 2 cycles of 
chemotherapy

Fig. 6   Response to 4 cycles of 
chemotherapy
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Although patients who received chemotherapy showed 
improvement in symptoms and overall survival, the present 
study had certain limitations. Retrospective nature of the 
study comes with its own set of biases. As anaplastic thy-
roid carcinoma is less common, the number of patients in 
the study is limited. Histological subclassification of ATC 
was lacking, which could have impacted the prognostica-
tion of patients. Patients who received systemic therapy 
did not undergo radiation which may have added benefit on 
locoregional disease and symptom control. The response to 
palliative chemotherapy was subjective in terms of symp-
tom improvement and size reduction. Lastly, quality of life 
assessment for patients on chemotherapy versus those on 
supportive care is warranted, as chemotherapy in the setting 
of advanced ATC is palliative. The study of newer agents in 
the setting of a metastatic disease and its impact on overall 
survival is also essential.

Conclusion

Although the prognosis of patients with ATC, whether oper-
able or advanced, continues to be poor, palliative treatment 
with single modality like chemotherapy can bring symp-
tom relief along with improvement in overall survival of 
patients with metastatic disease. Further prospective studies 
are required to determine appropriate palliative treatment 
protocols for advanced ATC.
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