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Abstract
Objective. The study was designed to evaluate the relationship between thyroid antibodies and gland dysfunction, with 
the aim of finding a clinically useful threshold value of thyreoperoxidase antibodies, which could prove to be predictive 
for thyroid failure.  
Materials and method. The study was conducted on 99 women, ages ranging from 18–91 years (mean age: 45.5 ±17.0), 
were treated as outpatients in the Department of Endocrinology, Metabolism and Internal Medicine. Analysis of serum 
samples for TSH concentration and anti-TPO titers was conducted.  
Results. The most common disorder was hypothyroidism. Anti-TPO titers above reference range values were observed in 35 
patients (35.4%): 21 (60%) were hypothyroid and 11 (31.4 %) were euthyroid. The anti-TPO and TSH serum levels correlated 
both in patients with high thyroid antibody titers, and in the anti-TPO negative groups. To find the threshold value of anti-
TPO that would help predict hypothyroidism, receiver operating curves were used. With this approach, TPO antibody titers 
over 17 IU/ml indicated hypothyroidism with a 90% sensitivity and 75% sensibility.  
Conclusion. It can be postulated that the cutoff values of anti-TPO in the general population should be decreased in order 
to improve autoimmune thyroid disorder screening. Obviously, using that margin may lead initially to the detection of some 
false positive subjects. However, with lower cut-off values, more patients can be enrolled into thyroid follow-up groups. In 
this way, many people could avoid complications of undiagnosed, insidious thyroid failure.
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INTRODUCTION

Thyreoperoxidase (TPO) is a membrane-bound 
glycoproteinaceous enzyme which plays a crucial role in 
thyroid hormone synthesis. Iodination and successive 
coupling of tyrosine residues catalysed by TPO, finally results 
in T3 and T4 production [1]

Inadequate immunological response against TPO triggers 
the onset of autoimmune thyroid disease (ATD). Not only 
does anti-TPO induce antibody-mediated cytotoxicity, but 
it also contributes to complement cascade activation, and is 
probably able to directly inhibit TPO activity. Consequently, 
thyroid cell damage, as well as direct enzyme blocking, 
may lead to insufficient hormone production, occasionally 
preceded by transient hyperthyroidism [2]. Both hypo- and 
hyperthyroidism are among the most common endocrine 
disorders [3, 4, 5]. In addition, elevated titers of anti-TPO 
were revealed in a wide range of diseases affecting various 
body organs, including Biermer’s pernicious anaemia, viral 
hepatitis treated with INFα, systemic lupus erythematosus, 

insulin-dependent diabetes mellitus, breast cancer, vitiligo 
[6] and thyroid nodular disease [7, 8]. Moreover, relationships 
between anti-TPO and obstetric complications, such as 
postpartum thyroiditis [9] or depression after labour, are 
well known [10].

In spite of the information presented above, the detection 
of TPO antibodies may sometimes create confusion: 
although detecting markers of immunological response 
acts as a hallmark for diagnosis of ATD on the one hand 
[11], on the other, anti-TPO may be discovered in 10% of 
the population without overt thyroid impairment [12]. In 
addition, the impact of increased anti-TPO titers on future 
thyroid dysfunction also remains controversial. Some 
studies have shown that the presence of anti-TPO in the 
bloodstream is related to an increased risk of thyroid failure 
in future life [13]. Nevertheless, TPO antibodies are elevated 
in some euthyroid individuals who will never demonstrate 
insufficient hormone production [14]. Therefore, the 
question of the relationship between anti-TPO and thyroid 
dysfunction remains unclear, and under these circumstances, 
finding the exact level of anti-TPO that is diagnostic for any 
particular thyroid disease would shed some light on the 
problem. This approach was used in the presented study: as 
the prevalence of TPO antibodies may vary in different types 
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of thyroid diseases, it would be of interest to investigate the 
complicated relationship between autoimmunity and fragile 
thyroid hormone balance. In this way, one could observe 
the associations between the presence of autoimmunity 
and the type of thyroid disorder. In addition, it would be 
clinically useful to try to find some cutoff value for anti-
TPO levels that would be characteristic for a given thyroid 
disease. Therefore, the presence of anti-TPO was examined 
in a population of patients with different hormonal thyroid 
status, and the relationships between anti-TPO and thyroid 
function investigated.

MATERIALS AND METHOD

The patients were being treated in an Endocrine Outpatient 
Clinic for various thyroid disorders. The study group 
comprised 99 women, ages ranging from 18–91 years (mean 
age: 45.5±17.0). In the morning after an overnight fast, 
venous blood samples were collected from all participants 
and evaluated for anti-thyreoperoxidase antibodies and TSH 
serum concentration. Both anti-TPO titers and TSH levels 
were assessed with electrochemiluminescence immunoassay 
(ECLIA). The former with sensitivity of 0.005 uIU/mL, the 
later – 5 IU/mL (Roche TSH III gen. and Roche Anti-TPO; 
analyzer Roche Cobas e 601, production 2009).

The patients were classified according to anti-TPO 
serum levels. Based on the reference range, they were 
divided into anti-TPO positive (≥34 IU/ml) and anti-TPO 
negative (<34  IU/ml) groups. Moreover, according to the 
thyroid function, the patients were also divided into hypo-, 
hyper- and euthyroid subjects. Participants who received 
L-thyroxin were assigned to the group with insufficient 
hormone production, while those treated with methimazole 
were classified as hyperthyroid. Further, in order to assess 
correlations between anti-TPO serum titers and TSH level, 
patients on medication were set aside, thereby creating a 
group of 73 people. This excluded the impact of L-thyroxin 
and methimazole treatment on TSH levels that would 
otherwise influence the results.

RESULTS

In the entire study group, the mean TSH serum level was 
2.95 IU/ml (SD ± 3.79), varying from 0.01–24.92. There were 
30 hypothyroid patients (TSH levels: 0.97–24.92 IU/ml), 
9 with thyroid hormone overproduction (TSH levels: 0.01–
4.47 IU/ml), and 60 were classified as being euthyroid (TSH 
levels: 0.56–3.95 IU/ml). Anti-TPO assay showed values 
above the threshold in 35 subjects (35.4%). Those markers 
of immunological response were significantly more prevalent 
in hypothyroid individuals than in those who were euthyroid 
(p=0.00001) (Fig. 1). It is essential to note that in the anti-
TPO positive patients, the most common thyroid disorder 
was hypothyroidism – 21 subjects (60%), while 3 (8.6%) were 
hyperthyroid. On the other hand, up to 11 patients (31.4%) in 
that subdivision were euthyroid. Furthermore, individuals 
without elevated antibody titers were most frequently 
reported to have normal thyroid function – 49 subjects 
(76.6%), whereas 9 participants (14.1%) displayed impaired 
hormone production. Hyperthyroidism was disclosed in 6 
individuals (9.4%) (p=0.00001).

Analysis which encompassed 73 subjects, concerning the 
relationship between TSH and anti-TPO serum level, was 
conducted. A significant correlation was observed in the 
entire examined group, as well as in the anti-TPO positive 
group. In addition, a similar connection was also found in 
the negative subdivisions (Fig. 2, 3) (p=0).

Figure 2. Correlation between TSH serum levels and anti-TPO titers in anti-TPO 
positive group
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Figure 1. Anti-TPO and thyroid hormonal status

Figure 3. Correlation between TSH serum levels and anti-TPO titers in anti-TPO 
negative group
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Finally, the measurement of TPO antibodies in the 
bloodstream was found to be a useful tool for predicting 
scanty hormone production. A proposed threshold value of 
anti-TPO titers over 17 IU/ml indicated hypothyroidism with 
a 90% sensitivity and 75% sensibility (Fig. 4).

Conversely, the TSH serum concentration could not serve 
to prognosticate the occurrence of TPO antibodies. The best 
chosen threshold for TSH of 2.6 IU/ml was associated with 
only 43.75% sensitivity and 80.7% specificity. When the 
cutoff value was lower, more false positive results emerged, 
whereas with an increased TSH threshold, the opposite effect 
was observed.

DISCUSSION

As shown by the presented study, the major thyroid disorder 
was hypothyroidism, whereas exaggerated hormone 
excretion occurred rarely. This notion was not surprising 
because Poland is an iodine-replete intake country [15]. In 
such regions, thyroid failure occurs more frequently than 
thyrotoxicosis, which dominates in iodine-deficient areas 
[16]. Despite the fact that medical staff are well-trained in the 
recognition and treatment of thyroid impairment, the rates 
of overlooked disorders are still high. Referring to previous 
studies, formerly undiagnosed overt hypothyroidism ranged 
from 0–7/1000 in male subjects, and from 3.3–20.5/1000 
female subjects [17]. Therefore, due to severe side effects 
of thyroid impairment [18, 19], a tool for predicting such 
abnormalities would be useful.

In iodine sufficient areas, acquired inadequate hormone 
excretion develops mostly due to an autoimmune reaction or 
treatment for thyrotoxicosis [20]. Own research revealed that 
70% of hypothyroid patients were anti-TPO positive, which 
strongly suggested an autoimmune background. Based on 
that data, the role of anti-TPO was evaluated in relation with 
gland function. Obviously, to avoid the influence of treatment 
on TSH levels, patients who received any thyroid medication 
were excluded. With this approach, the natural relationships 
between anti-TPO levels and TSH concentrations could be 

observed. This analysis disclosed a significant correlation 
between TSH levels and anti-TPO titers in the group 
composed of individuals without medication for thyroid 
disorders. Surprisingly, this connection was present in 
either negative or positive subdivision (R=1; p< 0.05). It was 
therefore concluded that even within blood samples in which 
antibody llevels were under the cutoff value, the increase of 
their titers is connected with the rise in TSH.

The novelty of the current study is that other investigators 
have shown similar outcomes, but only in populations with 
elevated anti-TPO in the bloodstream. Besides, they revealed 
that not only hypo- but also hyperthyroidism was associated 
with positive anti-TPO [21]. This may point to the possibility 
of determining an anti-TPO threshold for predicting 
hypothyroidism. Consequently, in the current study, 
mathematical analyses were performed to find a new threshold 
for anti-TPO that would be indicative of hypothyroidism, and 
conversely, a TSH threshold that would be specific for anti-
TPO increase. This analysis determined a cutoff value for 
anti-TPO titers of over 17 IU/ml, which indicated insufficient 
hormone production with 90% sensitivity and 75% specificity. 
Obviously, one should be aware that using that margin leads 
to the detection of some false positive subjects, although the 
sensitivity is satisfactory. This data could be supported by the 
results research by Whickham, in which both elevated serum 
TSH and TPO antibodies levels, separately or together, were 
presented as a risk factor for hypothyroidism [22]. Moreover, 
referring to Prummel, accidental disclosure of elevated anti-
TPO serum titers should obligate us to evaluate thyroid 
function. Anti-TPO antibodies evaluation can be performed 
as a first laboratory test in the case of the presence of other 
autoimmune diseases in relatives of patients with ATD, 
prone pregnant women, subjects on specific drug therapy, as 
well as women planning gestation with certain risk factors 
for autoimmune disorders [14]. These are valuable clinical 
implications.

Although the detection of anti-TPO proves to be useful in 
predicting hypothyroidism, the significance of the markers 
of immunological response remains undetermined.

Recent cross-sectional studies have demonstrated a high 
prevalence of those antibodies within the general population. 
In Holland, such globulins were shown in 8.6% of males 
and in 18.5% of females, respectively [23]. In the presented 
study, higher rates of elevated titers of anti-TPO antibodies 
(35.4% participants, all women) were discovered, presumably 
due to the character of the studied group. Besides, it was 
demonstrated that 11.1% euthyroid participants were anti-
TPO positive. It is known that individuals without any 
thyroid disorder, as well as patients, who are afflicted with a 
wide range of disorders, may reveal a presence or elevation in 
anti-TPO antibody titres. However, in the 20-year follow-up 
to Whickham’s study, it was disclosed that the annual risk for 
apparent impaired gland function was 2% for a women with 
raised antithyroidal antibodies. Not every subject become 
hypothyroid after observation, a few even eliminated markers 
of immunological response from their bloodstream.

Finally, in the current study, approximately one-third of the 
anti-TPO positive patients were euthyroid. This phenomenon 
could be explained by the thesis that antithyroidal antibodies 
are heterogeneous; thus their presence does not always 
indicate impelling thyroid failure [24]. The other possible 
illustration for the presence of markers of immunological 
response in healthy subjects has been described by Zöphel 
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Figure 4. Sensitivity and specificity of serum TPO measurement
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et al. When the measurement of anti-TPO was conducted 
by chemiluminescence assay, a highly sensitive method, 
the authors showed that the euthyroid population followed 
Gaussian distribution for those antibodies under very low 
values, namely 1.1  IU/ml. Antithyroidal antibodies were 
detected in sera of almost every euthyroid participant [25], 
which may suggest that anti-TPO are commonly present in 
human serum.

CONCLUSIONS

The presented study shows that the relationship between 
thyroid markers of immunological response and its function 
remains unsettled. Although thyroid antibodies act as a 
hallmark for autoimmune reactions, euthyroid subjects may 
either disclose their presence, or adversely, even within the 
anti-TPO negative group, autoantibodies were positively 
correlated with TSH concentration. In spite of this, the aim 
was to define a new lower cutoff value for anti-TPO in order 
to predict hypothyroidism. This proposed new threshold 
value may help distinguish afflicted patients from the healthy 
subjects, but certainly cannot serve to establish a definitive 
diagnosis. Instead, it may indicate a need for further clinical 
evaluation in a given individual.
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