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Abstract

Purpose Anti-thyroglobulin antibodies (TgAb) can be
used as a surrogate tumor marker in the follow-up of
papillary thyroid carcinoma (PTC). We try to determine if
the change in TgAb levels in the first post-operative year is
a good predictor of persistence/recurrence risk in TgAb-
positive PTC patients.

Methods/patients 105 patients with PTC who underwent
thyroidectomy between 1988 and 2014 were enrolled. We
calculated the percentage of change in TgAb levels with
the first measurement at 1-2 months after surgery and the
second one at 12—14 months.

Results TgAb negativization was observed in 29 patients
(27.6%), a decrease of more than 50% was observed in 57
patients (54.3%), less than 50% in 12 patients (11.4%) and
in 7 patients (6.7%) the TgAb level had increased. The
percentage of persistence/recurrence was 0, 8.8, 16.7 and
71.4% in each group, respectively (p < 0.001). In the
multivariate analysis, only the percentage of change in
TgAb showed a significant association with the risk of
persistence/recurrence, regardless of other factors such as
age, size and TNM stages.

Conclusions Changes in TgAb levels in the first year after
surgery can predict the risk of persistence/recurrence of
TgAb-positive PTC patients. Patients who achieved nega-
tivization of TgAb presented an excellent prognosis.
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Introduction

Serum thyroglobulin (Tg) is a useful biochemical marker in
the post-operative surveillance of differentiated thyroid
carcinoma (DTC), since it is only produced in the thyroid
tissue [1, 2]. In the last decades, interest in anti-thy-
roglobulin antibodies (TgAb) have increased, from being a
simple marker of thyroid autoimmunity to being necessary
for the interpretation of Tg, since they interfere with its
measurement [1-3]. The presence of TgAb commonly
causes falsely low serum Tg measurements; therefore, a
reliable detection of TgAb is necessary before evaluating
the validity of a Tg measurement. In these cases, the cur-
rent American Thyroid Association (ATA) guidelines
recommend that serum TgAb should be measured in con-
junction with serum Tg assay by an immunometric method
[4].

The prevalence of TgAb is higher in women and
increases with age. A higher frequency has also been
observed following iodine supplementation in iodine-defi-
cient areas (as well as autoimmune thyroid diseases such as
Hashimoto’s thyroiditis) [5].

In the last years, the prevalence of TgAb has increased
in patients with DTC, and the presence of these antibodies
is approximately twofold higher in patients with DTC than
that of the general population [6—13]. Some studies suggest
that the presence of TgAb may be a risk factor for malig-
nancy in patients with thyroid nodules [14, 15]. The
prevalence of these antibodies is significantly higher in
papillary thyroid cancer (PTC) than in follicular thyroid
cancer [7]. In addition, the presence of TgAb shortly after
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thyroidectomy may be associated with an increased risk of
persistence/recurrence of the disease and the higher the
level of TgAb the higher the risk [9, 10, 16-20]. It should
be noted that TgAb may rise transiently post-operatively as
an apparent immune reaction to the surgery itself and may
also rise after radioiodine (RAI) ablation therapy [11].

Since the concentration of TgAb depends on the amount
of Tg-secreting thyroid tissue [21], monitoring the levels of
these antibodies may be a surrogate marker in the follow-
up of DTC in patients with TgAb. Destruction of thyroid
tissue should considerably reduce or even eliminate the
levels of these antibodies, since it should remove the
antigenic stimulus that drives their production. Recent
studies suggest that patients in whom TgAb concentration
decreases more than 50% after surgery have very low risk
of persistence/recurrence during the follow-up; in addition,
the risk increases if the levels do not fall bellow 50% and it
may be even higher if the TgAb concentration increases
[22-26]. Following total thyroidectomy and RAI remnant
ablation, TgAb levels usually disappear over a median of
3 years in patients without evidence of persistent disease
[21].

The aim of this study is to assess whether the change in
TgAb levels in the first post-operative year is a good pre-
dictor of the risk of persistence/recurrence in TgAb-posi-
tive PTC patients.

The secondary aims are to observe when the nega-
tivization of TgAb occurs in patients who achieve remis-
sion of the disease and if the higher levels are associated
with a worse prognosis.

Materials and methods

We analyzed retrospectively the data of 105 patients with
PTC and a positive serum TgAD titer at the first post-op-
erative assay (1-2 months after surgery, and always before
RALI therapy), who underwent a total thyroidectomy in our
hospital between January 1988 and June 2014. Patients
with other types of thyroid carcinoma and those in whom
TgAb levels were not available were excluded.

99 patients (94.3%) received complementary treatment
with 50-115 mCi RAI, following the recommendations of
the ATA DTC management guidelines. One patient was
treated with chemotherapy (0.9%) and other with radio-
therapy (0.9%) in follow-up. TNM classification and
staging were based on the American Joint Committee on
Cancer Staging Manual, seventh edition 2010 [27].

The outcome of the primary treatment was assessed at
12-14 months after surgery with measurement of TgAb in
all patients (including those who had also been evaluated
earlier during the first year). We have calculated the per-
centage of change in the first year with the first

measurement (1-2 months after surgery) and that of
12—-14 months after surgery.

Subsequent follow-up visits were scheduled every
6—-12 months. Each visit included measurement of serum
Tg levels, TgAb and a neck ultrasound (US). Patients were
defined as having no evidence of disease if they did not
show residual cervical tissue detected by US or other
imaging studies (computed tomography, magnetic reso-
nance, or fluorodesoxyglucose positron emission tomog-
raphy) when indicated. Suspicious neck lesions were
confirmed by positive findings on fine-needle aspiration
cytology (FNAC). Disease status was defined as persistent
or recurrent only when lesions were observed by imaging
studies (distant metastases) or by US and FNAC (thyroid
bed or lymph node disease).

The frequency of persistence/recurrence was observed
in four groups: those whose TgAb concentrations had been
negativized in the first post-operative year, those who had
it below 50% of its initial value, those who had it above
50%, and those whose TgAb concentration had increased.

This study was conducted in compliance with ethical
principles based on the Declaration of Helsinki and with
the approval of the ethics committee of our center. We used
anonymous data for the research.

Laboratory

TgAb levels were measured by radioimmunoassay (RIA)
until June 2000 (Brahms, Hennigsdorf/Berlin, Germany)
and then using an automated chemiluminescence assay,
Immulite 2000 system and Siemens kits (Siemens Health-
care Diagnostics Products Limited, Munich, Germany)
after that date.

Statistical analysis

Quantitative variables are reported as mean and standard
deviation except for variables that did not follow a normal
distribution, such as TgAb values, for which the median
and interquartile range were used. Absolute numbers and
percentages are used to describe qualitative variables.

The comparison of quantitative variables between the
groups was performed with ANOVA test and with Krus-
kal-Wallis test if the distribution was not normal or the
variances were not homogeneous. A Chi square test was
performed to compare qualitative variables, and a Fisher’s
test was conducted if the expected frequency in any of the
assumptions was less than five patients.

A logistic regression model was used to predict which
factors were associated with the persistence/recurrence of
the disease. For the multivariate analysis, we used the
significant factors in the univariate analysis. The level of
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significance was set at p < 0.05. The results are shown
with their 95% confidence limits.

All statistical analyses were performed using the SPSS
statistical software (version 21.0; SPSS Institute, Chicago,
IL, USA).

Results

Our cohort consisted of 105 patients with TgAb who
underwent a total thyroidectomy for PTC. Baseline cohort
characteristics are shown in Table 1. During the follow-up
[median 8.2 years (range 1.5-26.9)], 12 patients (11.4%)
showed persistence/recurrence. In 27.6% of the patients,
TgAb negativization was observed in the first year and in
60.9% during the follow-up. A decrease of more than 50%
in TgAb was observed in 57 patients (54.3%), 12 patients
(11.4%) presented a decrease of less than 50% and in 7
patients (6.7%) TgAb had increased in the first year.

We observed statistically significant differences of per-
sistence/recurrence in the four groups, according to the
percentage of change of TgAb in the first year (Table 2).

Table 1 Baseline characteristics of the patients

N =105

Age (years) 459 £+ 15.7
Sex

Male 13 (12.4%)

Female 92 (87.6%)
Tumor size (mm) 20 + 13.3
TNM

I 73 (69.5%)

I 11 (10.5%)

I 9 (8.6%)

v 12 (11.4%)

TgAb 1-2 months after surgery (Ul/ml)
Change of TgAb levels in the first year

173 (66.8-704.5)

Negativization 29 (27.6%)

Fall > 50% 57 (54.3%)

Fall < 50% 12 (11.4%)

Rise 7 (6.7%)
Negativization during follow-up

Yes 64 (60.9%)

No 41 (39.1%)
Time until negativization (years) 2 (1-3)
Persistence/recurrence

Yes 12 (11.4%)

No 93 (88.6%)

Age and size are expressed as mean = SD and TgAb after surgery
and time until negativization as median (interquartile range)

@ Springer

The risk of persistence/recurrence is especially high in the
group in which the TgAb increased. Moreover, we did not
observe any persistence/recurrence in the group that
showed TgAb negativization (Fig. 1). There were also
differences in TNM stage between the different groups,
with a greater frequency of stage IV in the group in which
the TgAb increased.

In this group, age and size were considerably, but not
significantly, higher.

We found differences in TgAb levels among the dif-
ferent groups, with a higher median in the group where the
decrease was greater than 50%.

As shown in Table 3, we observed a relationship
between age, size, TNM stage, percentage of change in
TgAb and a worse prognosis of the disease. However, in
the multivariate analysis, only the percentage of change in
TgAb showed a statistically significant association with the
risk of persistence/recurrence. A 1% higher decrease in
TgAb levels leads to a 1.6% (95% CI 0.02-3%) decrease in
the risk of persistence/recurrence during the follow-up. We
did not find differences between TgAb levels and a worse
prognosis.

In patients in whom negativization of TgAb was
achieved, this occurred in a median of 2 years (interquar-
tile range 1-3 years) and, in two cases, this happened more
than 10 years after surgery.

Discussion

In this study, we showed that the percentage of change in
TgAb in the first year after thyroidectomy is one of the
most important prognostic factors in patients with PTC and
TgAb. In addition, we can assert that patients who nega-
tivize the TgAb in the first year have a practically null risk
of presenting persistence/recurrence of the disease. In our
study, patients with increased levels of TgAb presented
more advanced stages of the disease, and a trend towards
an older age, and larger tumors. However, regardless of
these factors, we observed a statistically significant rela-
tionship between the percentage of change in TgAb and the
risk of persistence/recurrence.

Several studies have demonstrated the relationship
between the persistence of TgAb positivity and worse
prognosis in PTC patients [9, 10, 22, 24]. Removal of all
thyroid tissue, which eliminates the antigenic stimulus,
should lead to a progressive decrease of TgAb and, finally,
to its disappearance. The presence of persistently positive
TgAb titers is considered as evidence of the existence of
functional thyroid cells [21].

Tsushima et al. demonstrated that the lack of a decrease
or increase of post-operative TgAb was an independent
prognostic factor for disease-free survival with respect to
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Table 2 Inter-group differences according to the change of the TgAb levels in the first year
Negativization (n = 29) Fall > 50% (n = 57) Fall < 50% (n = 12) Rise (n = 7) P
Age (years) 442 + 135 442 + 15.6 49.8 + 15.9 59.7 £ 19.8 0.064
Sex 0.551
Male 4 (13.8%) 6 (10.5%) 1 (8.3%) 2 (28.6%)
Female 25 (86.2%) 51 (89.5%) 11 (91.7%) 5 (71.4%)
Size (mm) 18.4 £9.3 19.1 £ 13.1 22.6 £ 19.6 294 £ 14.7 0.200
TNM 0.001
I 20 (69%) 45 (78.9%) 7 (58.3%) 1 (14.3%)
I 4 (13.8%) 5 (8.8%) 0 (0%) 2 (28.6%)
I 4 (13.8%) 3 (5.3%) 2 (16.7%) 0 (0%)
v 1 (3.4%) 4 (7%) 3 (25%) 4 (57.1%)
TgAb 1-2 months 82 (42.7-275) 302 (101-1611.5) 140.5 (48-269) 74 (21-1000) 0.001
before surgery (Ul/ml)
Persistence/recurrence <0.001
Yes 0 (0%) 5 (8.8%) 2 (16.7%) 5 (71.4%)
No 29 (100%) 52(91.2%) 10 (83.3%) 2 (28.6%)
Follow-up (months) 68.8 (29.1-106.7) 91.4 (38.8-137.5) 112 (50.2-146.5) 89.8 (48.9-100.9) 0.481

Age and size are expressed as mean + SD and TgAb levels after surgery and follow-up as median (interquartile range)
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Fig. 1 Percentage of persistence/recurrence depending on the
decrease in TgAb levels in the first year after surgery

conventional static prognostic factors such as tumor size,
extrathyroid extension, and patient age [24]. Therefore, it
might be better to use the change rate in the TgAb levels
instead of specific TgAb levels to evaluate the disease
condition of TgAb-positive PTC patients and to predict
patient prognosis. Based on these data, they propose that

post-operative changes in TgAb can be used as a surrogate
tumor marker.

Our analysis found no prognostic significance of base-
line TgAb status. Li et al. found a higher frequency of
multifocality, capsular invasion and nodal infiltration in
patients with TgAb > 1; however, the influence of high
TgAb levels on these factors was not analyzed [28].

The median time of negativization in patients who
achieved complete remission was 2 years (interquartile
range 1-3 years). Chiovato et al. reported that complete
ablation of thyroid tissue by thyroidectomy and treatment
with RAI resulted in the disappearance of antithyroid
antibodies [21]. They reported that the median disappear-
ance time was 6.3 years for thyroid peroxidase antibody
and 3 years for TgAb. It is important to note that in our
study, this occurred more than 10 years after treatment in
two cases; thereby, the long-term follow-up of these
patients is essential.

Our study has some limitations: first, this is a single-
center retrospective study with a relatively small number of
patients. Second, we used two TgAb assay methods during
the entire study period.

In summary, we demonstrated that changes in TgAb in
the first year after surgery can be an essential factor in the
prognosis of TgAb-positive PTC patients. Based on our
data, disappearance of TgAb titers within the first post-
operative year seems to be associated with a null risk of
persistence/recurrence of the disease.
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Table 3 Relationships between
selected variables and

Univariable analysis

Multivariable analysis

persistence/recurrence RR 95% CI p RR 95% CI p
Age per 1 year 1.05 1.01-1.09 0.022 1.02 0.96-1.07 0.594
Sex male 1.63 0.19-13.78 0.654
Size per | mm 1.06 1.02-1.10 0.004 1.04 0.98-1.10 0.172
TNM per stage 2.65 1.58-4.47 <0.001 1.58 0.73-3.43 0.245
TgAb per 1 Ul/ml 1.00 1.00-1.01 0.165
TgAb change per 1% 0.98 0.96-0.99 0.002 0.984 0.97-0.988 0.049
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