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Abstract

The aim of this study was to determine the role of antithyroglobulin antibody (ATA) serum as a marker of successful 1-131
ablation therapy in differentiated thyroid cancer (DTC) patients with low serum thyroglobulin (Tg). A retrospective study was
conducted on 60 patients (10 males and 50 females). All patients underwent posttotal thyroidectomy and received 2.96 to 3 GBq
I-131 ablation. Subjects were divided into two groups with succesful and unsuccessful I-131 ablation therapies. The data of age,
gender, histopathologic type, tumor size, and metastasis were collected. Preablation serum Tg and ATA level (Tg1 and ATA1)
6—12 months after ablation (Tg2 and ATA2) were measured. The success of ablation therapy was evaluated by diagnostic whole
body scan (DxWBS) 6-12 months after ablation. There were no significant differences in age, gender, type of histopathology,
tumor size, and nodal metastasis between the two groups. ATA2 <30 kIU/L were found in 23 (62.2%) subjects with successful
ablation therapy, and ATA2 >30 klU/L in 16 (69.6%) subjects belonged to the unsuccessful group (P =0.017). Changes between
ATA1 and ATAZ2 levels did not differ significantly in both the groups (P = 0.062). Tg1 <10 pg/L was found in 26 (57.8%) subjects
with successful therapy (P = 0.037). Multivariate analysis showed ATA2 and Tg1 as the independent factors for the success of
ablation therapy (P = 0.007 and 0.015). Adjusted odds ratio of postablation ATA was 5.379 [95% confidence interval (CI) 1.590
to 18.203] and preablation Tg was 5.822 (95% Cl 1.418 to 23.902). ATA levels at 6—12 months after ablation, by considering the
preablation Tg levels, is a useful marker to determine successful ablation therapy in WDTC patients with low serum Tg. Changes
in serum ATA levels, although not statistically significant, can provide additional information about the course of the disease.
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Introduction

Survival of differentiated thyroid cancer (DTC) is
relatively good with adequate therapy and follow-up.
However, 35% of DTCs are likely to relapse.!’!
Successful ablation of functional thyroid remnant
with I-131 plays an important role in reducing the
incidence of recurrence and improves the survival
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rate in DTC patients.'® Serum thyroglobulin (Tg)
level during follow-up serves as a biological marker
of residual or recurrent DTC,*8! with high negative
predicitive value (98-99.5%).2°1 The presence of
antithyroglobulin antibody (ATA) in 25% DTC patients
can interfere with Tg measurement, particularly with
immunoradiometric assay (IRMA) method, resulting
in unreliable low Tg value.*”! ATA has been proposed
as a surrogate tumor marker for DTCII although
many literatures showed no correlation between
ATA and DTC outcome.® The aim of this study is
to determine the role of ATA serum as a marker of
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successful I-131 ablation therapy in DTC patients with
low serum Tg level.

Materials and Methods

Patients

This study was conducted after approval from the Health
Research Ethics Committee of the Faculty of Medicine,
Universitas Padjadjaran. This retrospective study
involved 332 posttotal thyroidectomy DTC patients
receiving 1-131 ablation therapy from 2009 to 2014 in
the Department of Nuclear Medicine and Molecular
Imaging, Dr. Hasan Sadikin General Hospital. Subjects’
characteristic such as tumor type, tumor size, and nodal
metastasis at the time of surgery were noted. Subjects
were followed up clinically, biochemically, and with
diagnostic whole body scan (DxWBS). Subjects with
uptake outside the thyroid bed on postablation whole
body scan (RxWBS) and those with Tg2 >3 ug/L were
excluded.

Serum thyroglobulin and antithyroglobulin

antibody measurement

Serum Tg and ATA measurements were performed
under stimulated thyrotropin [thyroid-stimulating
hormone (TSH)] condition through thyroid hormone
withdrawal (TSH 230 mIU/L). The first measurement
was done at least 4 weeks after surgery (Tgl, ATA1, and
TSH1) and then monitored at 6-12 months after ablation
of 2.96-3 GBq I-131 (Tg2, ATA2, and TSH2). Serum ATA
level was determined using the radioimmunoassay (RIA)
method (Izotop Anti-hTG '*I RIA KIT, The Institute of
Isotopes Co. Ltd., Budapest, Hungary, reference range 30-
3,000 kIU/L. A serum level above functional sensitivity
value with interassay variation coefficient 20% (30 kIU /L)
was considered positive. Serum Tg level determination
was conducted using IRMA method (Izotop hTG I
IRMA KIT, The Institute of Isotopes Co. Ltd.), reference
range 0-250 ug/L. The value of analytical sensitivity
was 0.022 pg/L. Serum TSH was measured by IRMA
method (Izotop TurboTSH »I IRMA KIT, The Institute
of Isotopes Co. Ltd.) with reference range 0-100 mIU/L.
Changes of ATA level were measured by subtracting
ATA1 level by ATA2 level. Changes were further
classified as decreased = 50%, constant, and increase.
Constant ATA level was defined as no change in ATA
level or <50% decrease in ATA2 level.

Evaluation of tumor status

Subjects were classified as having successful remnant
ablation or failure based on DxWBS performed
6-12 months after ablation therapy. Subjects were
defined as successful ablation when there was no uptake
on the thyroid bed.

Statistical analysis

Statistical analysis was done using Chi-square and
Fisher’s tests. P value of less than 0.05 was considered
significant. Logistic regression analysis was conducted
to measure a relationship between variables.

Results

Sixty subjects (10 males and 50 females) aged
45,67 + 12,108 years were divided into two groups
based on ablation outcomes. Papillary type was the most
common type found in the study (83.3%), with follicular
as the rest of it [Table 1].

Evaluation of treatment outcomes

As described in Table 1, postoperative staging showed
that most of the subjects, i.e. 23 (38.3%) belonged to the T1
group™ of American Joint Committee of Cancer (AJCC)
classification. Nodal metastasis was found in four subjects
who had neck dissection. On 6-12 months of postablation
follow-up, ATA2 were negative in 37 subjects (61.67 %)
and positive on the other subjects. WBS at 6-12 months
after ablation showed I-131 nodal uptakes in two subjects.
Two subject showed metastases, one with bone metastasis
and the other with pulmonary metastasis.

Comparison of antithyroglobulin antibody

2 between groups

ATAZ2 significantly differed in both the groups (P =0.017).
Negative ATA2 was present in 23 out of 30
subjects (median 4.5 kIU/L) in the successful group.
Those subjects had ATA1 levels ranging 0-105.80
kIU/L (median 13.0 kIU/L). Fifteen of those 23 subjects
were aged 245 years. Postoperative assessment showed
11 of 23 subjects (47.8%) classified as T1, and most of
the subjects (95.7%) had no nodal metastasis. In the
unsuccessful group, 16 subjects showed positive ATA2,
one of which reached 3,000 kIU/L. ATA1 levels ranged
0-3,000 kIU/L (median 50.85 kIU/L). Ten out of 16
subjects were aged 245 years. On the postoperative
assessment, more than half (nine subjects) were in the
advanced stage (T3 and T4). No nodal metastasis was
found in these subjects.

Comparison of thyroglobulin 1 between
groups

Tgl levels differed significantly in both the groups
(P =0.037) [Tablel]. Tgl <10 ug/L was found in 26 out
of 30 subjects (57.8%) in the successful group (median 1.5
ug/L). From these subjects, 15 (57.7%) were 245 years.
On postoperative assessment, 50% of the subjects were
classified as T1 and none as T4. Nodal metastases were
found in two subjects. Eleven out of 30 subjects in the
unsuccessful group had Tgl levels 210 pg/L (median
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23.70 ug/L). Follicular histopathologic types were found
in four subjects. Postoperative assessment showed that
one subject was T3, whereas two subjects were T4. One
subject showed nodal metastasis.

Antithyroglobulin antibody 1 and changes
between antithyroglobulin antibody 1 and

antithyroglobulin antibody 2

ATA1 and changes of ATA levels showed no significant
difference in both the groups (P = 0.299 and P = 0.062).
In the successful group, 19 (55.9%) subjects showed
negative ATA1. Changes of ATA levels were as follows:
17 (68%) subjects showed 250% ATA decrease, 4 (36.4%)
subjects with ATA remained constant, and 9 (37.5%)
subjects were with increased ATA. In the unsuccessful
group, half (15 subjects) of the subjects showed levels that
were ATA1-positive. Change of ATA levels were noted to
be increased in 15 (62.5%) subjects while they remained
constant in 7 (63.6%) subjects, and a decrease 250% was
seen in 8 (32%) subjects.

Bivariate analysis showed that two consecutive variables,
ATA2 and Tgl, had a significant relationship with the
successful of ablation therapy. Changes in ATA levels
could be considered as an indication of successful remnant
ablation (P <0.25) and was thus, included in the multivariate
analysis. Multivariate analysis on these variables showed
ATA2 and Tgl as independent prognostic factors for the
success of remnant ablation [Table 2], with P value 0.007
and 0.015, respectively. Adjusted odds ratios (ORs) ATA2
was significant [OR = 5.379; 95% confidence interval (CI)
=1.590 to 18.203] and increased compared to the previous
analysis.

Discussion

In this study, age, sex, type of histopathology, tumor size,
nodal metastasis as well as pre- and postablation TSH
levels were not related to the success of therapy, which
supported previous studies by Tobeau et al. and Lee
et al.B%1 Those variables are known to be a prognostic
factor of recurrence in many previous studies on the
long-term DTC monitoring."** In general, those clinical
factors reflect DTC prognosis in long-term follow-up but
do not depict short-term end point such as success or
failure of the therapy and the presence of recurrence.>**!

Based on bivariate analysis, ATA2 was the most
important marker for successful ablation therapy
compared to other parameters. ATA2-positive was
most commonly found in subjects with unsuccessful
ablation. The results supported some previous studies
in that there was a significant correlation between ATA
levels with DTC recurrences. In those studies, the levels
of ATA <100 kIU/L were considered negative,!0!

Table 1: Subjects’ characteristics

Characteristics Successful  Unsuccessful Total P
(n=30) (n=30) (n=60)
Age 44.80+12.110 48.00%£11.252 0.566
Gender
Female 24 26 50 0.488
Male [¢) 4 10
Type of tumor
Papillary 26 24 50 0.488
Follicular 4 6 10
Tumor size®
T1 13 10 23 0.726
T2 7 8 15
T3 and T4 10 12 12
Nodal metastasis
N1 2 2 4 1.000
NO 28 28 56
TSH level median
(minimum-maximum)
TSH1 69.55 79.97 60 0.679
(0.30-100.00) (1.10-100.00)
TSH2 100.0 100.00 60 0.487
(50.00-100.00) (30.70-100.00)
Tg1 level
<10 pg/L 26 19 45 0.037
>10 pg/L 4 11 15

°T1, tumor 2 cm or less in greatest dimension limited to the thyroid. T2, tumor more than
2 cm but not more than 4 cm in greatest dimension limited to the thyroid. T3, tumor
more than 4 cm in greatest dimension limited to the thyroid or any tumor with minimal
extrathyroid extension (e.g., extension to sternothyroid muscle or perithyroid soft tissues).
T4, advanced disease. TSH: Thyroid-stimulating hormone

Table 2: Multivariate analysis of factors that
influence the success of ablation therapy

Variables Crude OR' (95% CI¥) Adjusted OR (95% ClI)
ATA2 3.755(1.239-11.385) 5.379 (1.590-18.203)
Tg1 3.763 (1.038-13.646) 5.822 (1.418-23.902)

fOR: Odds ratio; ‘Cl: Confidence interval; ATA: Antithyroglobulin antibody

which was inappropriately high to use for postsurgical
and postablation DTC.*! Verburg, et al. recommended
functional sensitivity as cutoff value for determining
ATA positivity in DTC, as used in this study.®!

Seven of the 23 subjects with positive ATA2 levels
showed successful ablation. Those seven subjects had
Tgl levels <10 ug/L (median 0.40 pg/L) and were
ATA1l-positive (median 254.0 kIU/L). A decrease of
serum ATA levels 250% was found in four of the seven
subjects, whereas one subject showed a 29% rise of ATA
serum levels, which on 6 months of follow-up was no
longer detected. On those subjects, decreased ATA
level might be slower than most subjects, as described
by Chiovato, et al. Memory cells may contribute to the
synthesis of ATA in a long time so that in such cases
the levels of ATA remained positive even up to 3 years
after Tg no longer being produced.'*#2! Verburg, et al.
recommended measuring ATA levels at 6 months after
ablation, as it was good enough to be evaluated. In
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such cases, as long as ATA levels decreased or were
constant, tumor remission can be assumed. Clinicians are
advised to perform further clinical monitoring and other
examinations. However, if there is increasing ATA level
during monitoring, recurrences should be suspected.*!
Another explanation is that on those subjects, there
may still be residual malignancy that is too small to
be detected in 1-131 DxWBS.[##1 1-131 DxWBS has
been known to have lower sensitivity than the RxWBS.
A study by Keizer, et al. demostrated 1-131 uptakes
on RxWBS in 11 out of 16 patients with previously
negative DxWBS despite detectable Tg. In the subsequent
monitoring, administration of those empiric therapies
effectively reduced Tg. In addition, examination of the
F-18 FDG PET may be useful in those cases. Seo, et al.
reported recurrence detection in 37 patients with positive
ATA yet DxWBS and ultrasound were negative.*” Thus,
empiric therapy and F-18 FDG PET imaging need to be
considered in such cases.

Another two subjects showed constant ATA level. In
those subjects, although there was no longer any I-131
uptake in the thyroid-bed; one of whom suffered nodal
metastasis (ATA2 = 575.40 kIU/L) and the other one had
bone metastasis (ATA2 =3000.00 kIU/L). The presence of
metastasis even without residual tumor on the thyroid bed
could be expected to trigger the synthesis of ATA. Previous
studies reported ATA seroconversion to positive in five
DTC patients who developed metastasis during follow-up.
Other studies reported that ATA levels >400 kIU/L were
found in 88% of the subjects with metastasis.!'>*!

Unsuccessful ablation therapy was found in 14 out of
37 subjects with negative ATA2 (median 11.95; kIU/L).
ATA2 levels were undetectable in two subjects, whereas
in other subjects, it varied 1-21.40 kIU/L. Undetected
ATA might be due to lack of normal Tg morphology
synthesis. Tg with abnormal morphology may have
a different epitope and faster plasma clearance than
normal Tg, causing undetected Tg by routine IRMA
methods, even in the absence of ATA, or if ATA was
present, it seems to have an abnormal morphology as
Tg.B%% Another thing that might explain this condition
is the use of RIA as ATA evaluation method. As in
Tg measurement, RIA is relatively less sensitive to
detect low levels of analytes. In such cases, the Tg and
ATA measurements using different kit from other
manufacturers may be useful to confirm the results.*!
Another 12 subjects have ATA levels below the cutoff
value. Cubero, et al. also reported that ATA levels below
the cutoff value could still affect the Tg measurement,
and may caused falsely undetected Tg.*!

Multivariate analysis showed a Tg of pre-ablation effect
on the relationship between the ATA and the success
of postablation therapy. Value of adjusted OR Tgl was

5.882 (95% CI5.822;1.418 to 23.902), with P value =0.017.
Tgl has been widely knon to have predictive value for
disease reccurence or DTC metastases with diferent
cutoff values.'**%! Previous studies suggested that a
cut-off value of 10 ug/L in condition of negative ATA,
is good in predicting therapeutic efficacy in DTC with
86.7% sensitivity and 83.6 % specificity.'®! Another study
showed, Tgl >10 pg/L has a sensitivity and specificity
values of 40.7% and 96.7% respectively, at ATA
level >27.8 kIU /L, which increased to 68.3% and 90.0% .57
In this study, 12 of 21 subjects with Tgl <10 pug/L and
positive ATA1 showed unsuccessful ablation therapy. It
may be caused by ATA interference on Tg measurement
resulting falsely low Tg IRMA assay.*!

Another study showed that the diagnostic value of
postablation Tg was a higher value of preablation Tg.[""!
All subjects selected in this study showed uniformly
low Tg2 levels according to the cutoff value used in our
institution, which was 3 pg/L. Thus, the relationship
between Tg2 and the successful ablation therapy was
not further analyzed.

In contrast to some previous studies, """ this study
showed no significant relationship between the changes
of ATA levels with the success of therapy. Previous
studies only assessed ATA changes in subjects with ATA
levels above the cutoff value. To avoid selection bias,
ATA changes of all subjects in this study were assessed,
regardless of the levels. This may explain the discrepancy
between the results. Smooke-Praw, et al. also showed no
association of ATA changes with the course of the disease
on the subject either with a low or high Tg levels.* ATA
changes may have a prognostic value only in a limited
population such as in patients with positive ATA2 with
low Tg levels.

Conclusion

ATA levels on 6-12 months after ablation can be used as
a surrogate marker for assessing the outcome of ablation
therapy in DTC with low Tg level. The prognostic value
was increase after taking into account the preablation Tg
levels. In such circumstances, when postablation ATA
and Tg are below the cutoff value there may still be a
chance for a residual disease, that should be confirmed
with other diagnostic modalities. Although the changes
of ATA levels did not differ significantly in both the
groups, changes ATA gave important information that
was useful in patient management. Further research
should be conducted with a larger sample size and
a longer follow-up to determine the role of ATA in
long-term DTC management, and its relation with other
prognostic factors.
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