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Abstract

Objective—Post-operative thyroglobulin (Tg) levels can predict the likelihood of residual cancer, 

including distant metastases, thereby influencing postsurgical treatment strategies even in patients 

with low-risk disease. Circulating anti-thyroglobulin antibodies (anti-Tg Abs) interfere with Tg 

measurement preventing this clinical use. It is not known if the presence of anti-Tg Abs predicts 

metastatic disease on post-therapy scan in patients with low-risk disease or if they should 

influence the use or dose of I-131 therapy. In the present study, we compare post-therapy scans in 

low-risk patients with and without anti-Tg Abs.

Methods—This is a single-institution retrospective study. The study population (Group A) 

included all patients with low-risk differentiated thyroid cancer (DTC) who underwent total 

thyroidectomy and RAI between 1/1/2006 to 9/11/2015 with intrathyroidal T1–T2, Nx, N0 or N1a 

(≤5 nodes all measuring, when reported, <2 mm) that had anti-thyroglobulin antibodies. Patients 

were excluded if they had known distant metastases and/or extensive vascular invasion. A second 

group of patients (Group B) treated during the same period but without anti-Tg antibodies was 

selected to match group A by propensity core matching with a logistic regression model.

Results—Each group included 37 patients. In group A: Median age was 40 years, 86% female 

and 76% PTC. Median tumor size was 2 cm (0.2–3.8), 32% had multifocal disease, 16% were N1a 

and 4% had vascular invasion. Parameters in group B were not statistically different from Group 

A, as expected based on the selection criteria, except being less likely to have Hashimoto’s 

thyroiditis on pathology (p < 0.001). Post-therapy scan results were compared by Chi-square test 
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with 86% negative post therapy scan frequency in group A and 92% in group B without evidence 

of a difference (p = 0.45).

Conclusion—In patients with low-risk DTC, anti-Tg Abs did not significantly predict metastatic 

disease on post-therapy scan. If confirmed, these data suggest that the presence of anti-Tg Abs 

alone should not influence initial therapy in patients with low-risk DTC.
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Introduction

The decision to prescribe radioactive iodine (RAI) after total thyroidectomy is based on the 

risk stratification according to the pathological findings and the postoperative assessment of 

disease status including serum thyroglobulin (Tg) level [1]. Detecting radioactive iodine avid 

metastases on post-therapy (Post-Tx) scan is one potential benefit of treating with RAI. The 

level of Tg measured after total thyroidectomy can predict the likelihood of radioactive 

iodine avid metastases [2, 3], and therefore can help select the group of patients in whom 

RAI may help detecting unknown iodine avid disease and thus help guide the decision of 

whether to prescribe RAI. This role of Tg in clinical decision-making is particularly 

important in patients with low risk thyroid cancers in whom RAI administration may not be 

indicated based on pathology information alone [1].

Anti-Thyroglobulin antibodies (anti-Tg Abs) interfere with the measurement of Tg [4, 5] 

making Tg not a useful test in these patients. Because many thyroid cancer studies exclude 

patients with positive anti-Tg Abs there is a relative paucity of data in this population to 

make definitive management recommendations, including whether their presence should 

influence decisions regarding RAI therapy. The NCCN guidelines, for example, use Tg level 

cutoff as part of the overall approach to the decision-making regarding RAI and recommend 

“consideration” of RAI if the patient has positive anti-Tg Abs [6]. Such recommendations 

suggest that an important knowledge gap exists in management of these individuals.

In this study, we evaluate whether the presence of anti-Tg antibodies is associated with 

specific aspect of the rationale for using RAI, which is to detect or exclude radioactive 

iodine avid metastatic disease on Post-Tx scans. Our aim is to compare the Post-Tx scans in 

patients with and without anti-Tg Abs after total thyroidectomy in patients with pathological 

findings indicating low-risk disease.

Materials and methods

Patients

This is a retrospective cohort study conducted at The Ohio State University (OSU)Wexner 

Medical Center and Arthur G. James Cancer Hospital and Solove Research Institute, the 

Ohio State Comprehensive Cancer Center, and was approved by the Ohio State University 

Institutional Review Board. Patients were identified through a query of the Ohio State 

University Endocrine Neoplasia Repository database. This repository is open to all thyroid 
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cancer patients seen at any time during the course of treatment and follow-up for their 

disease. We evaluated records of consecutive patients who were treated with RAI from 

1/1/2006 until 9/11/2015. We included only patients with histological well-differentiated 

follicular cell-derived thyroid cancer (DTC) with T1 or T2 tumor size that had either no or 

minimal (≤5 nodes and all, when reported, measured <2 mm) node involvement who 

underwent total thyroidectomy (with or without central neck dissection) and received 

radioactive iodine therapy with available post therapy scan reports. We excluded those with 

known distant metastases, high-risk cell variants, extra thyroidal extension, extensive nodal 

metastases (see above), and extensive vascular invasion (if it was reported in the pathology 

report or if the number of vascular space invasion exceeded 4). We also excluded patients 

with lateral neck lymph node metastases as lateral neck dissection will be performed only if 

macroscopic disease is found pre-operatively. The patients were then divided into two 

groups: group A which included all patients who met the above criteria and were positive for 

anti-Tg Abs at the time of radioactive iodine ablation and group B which was selected to 

match group A (see statistical analysis below) from those patients who were low risk, treated 

with RAI but who were negative for anti-Tg Abs at the time of RAI. Patients were included 

if they had their RAI whether at our institutions or other institutions as long as there was a 

post therapy scan result available and Tg and anti-Tg Abs were measured. RAI was 

administered following either recombinant TSH injections or thyroid hormone withdrawal 

(THW) achieving a TSH >30 mIU/L.

Tg and anti-Tg Abs assays

Over the course of time of the data acquisition, there were changes in the Tg and Tg 

antibody assays utilized. Depending on the time of the thyroid cancer diagnosis, Tg was 

measured by two different immunometric assays (referred to in paper as Tg-IMA, whether 

by Siemens Immulite or Beckman Coulter assays). The two assays used for Tg measurement 

were the following: (1) Immulite 2000 XPi Thyroglobulin assay (Siemens Inc., Deerfield, 

IL; catalog no. PIL2KTY, Tg-I in the manuscript) which has an analytical sensitivity (limit-

of-detection) defined as <0.2 ng/mL and a functional sensitivity (limit-of-quantitation) 

defined by a CV <20% of 0.9 ng/mL. (2) Beckman Access Tg (Beckman Coulter, Tg-B in 

manuscript) was performed at Mayo Clinic Laboratories (Rochester, MN). The functional 

sensitivity was at 0.1 ng/ml. Anti Tg antibodies were detected using three assay systems 

during the course of time of the study: (1) Immulite 2000 XPi anti-Thyroglobulin Antibody 

assay (Siemens Inc., Deerfield IL; catalog no. L2KTG2; anti-Tg Abs-I in manuscript) which 

is a two-step chemilu-minescent immunoassay for quantitation of antibodies against Tg. The 

manufacturer analytical functional sensitivity is listed as 20 IU/mL or (2) Roche assay (anti-

Tg Abs-R) performed at Mayo Medical Laboratories (Rochester, MN) with functional 

sensitivity of 20 IU/ml and (3) Access Thyroglobulin Antibody II assay (Beckman Coulter, 

Anti Tg Abs-B.). This was also performed at Mayo Medical Laboratories (Rochester, MN). 

The reported functional sensitivity was 1.8 IU/ml. For this analysis, a detectable level of 

anti-Tg Abs according to the functional sensitivity (limit of quantification) on any one of the 

assays was reported as a positive result.
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Statistical analysis

Patients were divided into group A with positive anti-Tg Abs and group B with negative 

anti-Tg Abs. Group A included all patients who were of low risk, received RAI and were 

positive for anti-Tg Abs at the time of RAI. From the rest of low risk patients who received 

RAI and were negative for anti-Tg Abs, we selected patients (Group B) to match group A 

using propensity score matching with logistic regression model including age, gender, 

histology, N stage, and anti-Tg Abs assay. Post-therapy scans between the two groups were 

compared by Chi-square test.

Results

Baseline characteristics

The study included 37 patients in each group. Table 1 describes the characteristics of each 

group. Median age in group A was 40 years (range of 18–67), 86% were female and 76% 

were Papillary Thyroid Cancer (PTC) with the rest being Follicular Thyroid Cancer (FTC) 

and Hurthle Thyroid Cancer (HTC). Median size was 2 CM with range of 0.2–3.8 cm where 

49% were T1 and 51% were T2. Thirty-two percent (32%) had multifocal disease. Sixteen 

percent (16%) were N1a with 54% being at N0 and 30% at Nx. Fourteen percent (14%) had 

minimal vascular invasion Table 1. Parameters in group B were not statistically different 

from group A except for the presence of Hashimoto’s thyroiditis, which was more common 

in group A at 83 versus 27% in group B (p < 0.001). In group B and depending on available 

data on unstimulated versus stimulated Tg levels, mean levels of unstimulated Tg was 1.1 

ng/ml (SD = 1) and stimulated Tg was 15 ng/ml (SD = 16.4).

Post-therapy scan results

The median dose of RAI in the study group (A) was 50 mCi (range of 30–151) compared to 

a median of 50 mCi (30–150) in the matched group (B). Post therapy scan results were 

compared by Chi-square test with 86% negative post therapy scan frequency in group A and 

92% in group B without evidence of a difference (p = 0.45; Table 2).

Most recent follow-up status

Median follow-up was at a median of 37 months in the study group and 35 months in the 

matched group. According to ATA classification, (1), in group A, 38% were free of disease, 

51% were indeterminate (19 patients, 16 of whom were considered indeterminate due to 

detectable anti-Tg Abs) and 11% unknown. None had biochemical incomplete response or 

structural disease. In the matched group (group B) with negative anti-Tg Abs, 76% where 

free of disease, 19% were indeterminate, 3% were biochemically incomplete and 3% had 

structural disease. Since the assay for anti-Tg Abs was different at the final follow-up from 

the assay used at the time of RAI in the majority of patients, we could not report trend of 

anti-Tg Abs from time of RAI to final follow-up (Table 3).

Discussion

One of the rationales for administration of RAI is to assess presence of metastatic disease in 

post-tx scans in patients felt to be at risk for metastatic disease, to complete staging of the 
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tumor at diagnosis. One of the features that helps define that risk is the post-thyroidectomy 

Tg level [2, 3]. Because Tg levels in patients with positive anti-Tg Abs are unreliable and 

often underestimate disease burden, it cannot be used in that circumstance to help with 

treatment planning [4, 5]. It is not conclusively known if the presence of anti-Tg antibodies 

after surgery predicts a higher or lower likelihood of distant metastases on post-therapy scan 

in patients with thyroid cancer. In this study, we evaluated the post-tx scan results of patients 

with low risk disease after total thyroidectomy that have positive anti-Tg Abs and compared 

that to a matched group with a similar risk but negative for anti-Tg Abs.

The key finding in this study is that a case-matched population of patients with low risk 

thyroid cancer; the likelihood of detecting iodine avid metastases was the same in patients 

with or without circulating anti-Tg Abs. Both groups indeed had a low frequency of iodine 

avid metastases on the post-tx scan, which is in agreement with prior reports in low risk 

patients [7, 8]. The second key finding is that both groups had similar numbers of patients 

who developed structural disease during follow-up.

A number of studies have evaluated the clinical course of thyroid cancer patients with anti-

Tg Abs in comparison to individuals without Tg antibodies. The results have been mixed. 

Some studies reported that patients with positive anti-Tg Abs have a more aggressive clinical 

course [9, 10] or have evidence of more metabolically active disease on positron emission 

tomography (PET) [11] while others did not demonstrate that [12]. These results make 

clinical recommendations challenging. For example, Durante et al. [10] compared the course 

of patients with and without anti-Tg Abs and found that the anti-Tg Abs positive patients 

had a higher likelihood to present with high-risk disease than the anti-Tg Abs negative 

patients. In addition, individuals with anti-Tg antibodies were more likely to have recurrent 

or persistent disease during follow-up. In the present study, no such difference was 

identified; however, there are important distinctions between the two study populations: In 

the present study, all patients were low risk and all received RAI while in Durante et al. [10] 

the patients included were at variable risk and some did not receive RAI. The number of 

patients in our study was smaller than that in Durante et al. [10], which also may contribute 

to the absence of a significant difference being identified. Another difference is that the low 

risk disease in the present study was defined using criteria that were closer to the most 

updated ATA guidelines [1] including acceptance of low volume central cervical nodal 

metastases and minimal vascular invasion. It is noted, however, that even with the difference 

in risk of recurrent/persistent disease in our study as compared to Durnate et al. [10], both 

studies showed similarities in the rate of finding distant metastases on initial post-treatment 

scans between the positive and negative anti-Tg Abs patients.

While the presence of iodine avid metastases was not statistically significant between the 

two groups in the present study, it is recognized that the number of patients is small due in 

part to the strict exclusion criteria. In addition, since all iodine avid metastases found in 

group A were cervical nodes, many may have been discovered with other imaging tests such 

as ultrasound, without the need to administer RAI. Many studies reported that lack of 

benefits of RAI treatment in low-risk patients without positive anti-Tg Abs based on the 

absence of a reduction of recurrence risk or improved disease-specific survival [13–18]. Our 

data support this less aggressive approach, even in the presence of anti-Tg Abs.
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The present retrospective study cannot address the potential benefit of higher rate of 

disappearance of anti-Tg Abs in these patients after receiving I-131 compared to those who 

did not receive I-131 as it was not randomized to determine this result. It is notable, 

however, that 46% of patients with antibodies at diagnosis did not have anti-Tg antibodies 

by the end of the study. This could be due to I-131, time from diagnosis and surgery, or be 

due to changes in assays over time (although the switch was to a more sensitive assay 

system). The disappearance in anti-Tg Abs would be useful in rendering Tg level reliable for 

surveillance in these patients but further studies are required to determine if RAI causes a 

more rapid reduction in anti-Tg Abs.

Our results support a conservative approach in low-risk patients with well-differentiated 

thyroid cancer that have positive anti-Tg Abs. Although not rigorously tested here, our 

results further suggest that an active surveillance approach to these patients using neck 

ultrasound and with sequential anti-Tg Abs levels may be a reasonable alternative to routine 

RAI administration. Indeed, the trend of anti-Tg Abs may predict the likelihood of active 

disease on imaging. The median time for disappearance of anti-Tg Abs is 3 years [19]. It has 

been reported that trend of change in anti-Tg Abs over time using the same assay system can 

predict the likelihood of metastatic structural disease on imaging [10, 20–22]. Therefore, the 

trend of anti-Tg Abs can be used to further determine the extend of further evaluation [23]. 

If the trend of anti-Tg Abs is concerning (i.e., rising), especially, with the absence of disease 

on neck ultrasound, evaluation for distant metastases on cross-sectional imaging and even 

empiric therapy may be justified.

Limitations of the study include that this is a retrospective study and administration of RAI 

was based on the treating physician’s discretion, creating a possible selection bias in the 

population of patients who received RAI. The impact of this we believe is minimized by the 

strict inclusion criteria for defining low-risk disease. Another limitation is that some of the 

patients in group B had Hashimoto’s thyroiditis (27%) on initial pathology and that while 

they had no circulating anti-Tg Abs on the assays used in this study, it is possible that they 

were positive for anti-Tg Abs if that was evaluated using multiple anti-Tg Abs assays 

simultaneously as showed by Latrofa et al. [24].

In conclusion, the finding of iodine avid metastatic thyroid cancer disease in low-risk thyroid 

cancer patients appear to be similar in patients with positive anti-Tg Abs versus those with 

negative anti-Tg Abs in a carefully matched population of patients. While there was a trend 

in finding more iodine avid lesions in the positive anti-Tg Abs group, this was not 

statistically significant and was limited primarily to cervical nodal metastases that could 

have been potentially found with other imaging tests. The findings of this retrospective 

cohort study suggest that conservative management without RAI of low-risk thyroid cancer 

patients after total thyroidectomy may also be appropriate for low-risk patients with positive 

anti-Tg Abs. Further prospective studies are warranted to confirm these data.
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Table 3

Follow-up and disease status at the most recent follow-up

Tg Abs positive (n = 37) Tg Abs negative (n = 37)

Follow-up time since RAI (months), median (range) 37 (0–118) 35 (3–115)

Disease status at the most recent follow-up

 Free of disease 14 (38%) 28 (76%)

 Indeterminate 19 (51%) 7 (19%)

 Unknown 4 (11%) 0 (0%)

 Biochemical incomplete 0 (0%) 1 (3%)

 Structural 0 (0%) 1 (3%)
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