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ABSTRACT

Background: The most common well-differentiated thyroid
carcinomas are papillary thyroid carcinoma (PTC) and follicular
thyroid carcinoma (FTC). PTC accounts for 80-90% of al thyroid
cancers, and follicular carcinoma accounts for 10-15% of al thyroid
cancers. Common established risk factors for thyroid carcinoma are
head-neck irradiation, a positive family history, and a few genetic
disorders. High anti-thyroglobulin antibodies (TgAb) have already been
established as predictive markers for thyroid carcinoma, but
anti-thyroid peroxidase antibodies (TPO Ab) have not been established
as predictive markerstill now.

Objective: To find out the association of high TPO Ab titer with
differentiated thyroid carcinoma (DTC).

Patients and Methods: This case-control study was carried out at the
Nationa Ingtitute of Nuclear Medicine & Allied Sciences (NINMAS),
Dhaka, from September 2020 to November 2021. A total of 52
cytologically diagnosed DTC patients who underwent thyroidectomy
were selected as cases. Another 52 age- and sex-matched hedlthy
individuals who had sonographically norma thyroid glands and a
biochemically euthyroid state were selected as controls. The total number
of participants was 104. Written informed consent was obtained from
each of the participants. A detailed history was taken, and a thorough
clinical examination was carried out on each patient. High resolution
ultrasonography (HRUS) of the thyroid gland, serum thyroid-stimulating
hormone (TSH) level, and fine needle aspiration cytology (FNAC) report
of the thyroid nodule of each participant were collected. Serum TPO
antibody levels were measured in patients with DTC prior to thyroid
surgery, aswell asin the control group, in the NINMAS |aboratory using
the CLIA method. After the collection of al the required data, analysis
was done by SPSS 24.0.

Results: The mean age of the caseswas 35.8 + 13.3 yearsand 34.6 + 13.0
yearsin the control groups. Female patients were predominant in both the
case and control groups (63.5% and 69.2%, respectively). Both groups
were statistically almost similar in terms of age and sex. Around 46.2 %
(n=24) patientsin the case group had high serum TPO Ab levelsand 15.4
% (n=8) of participants in the control group had high serum TPO Ab
levels. The mean serum TPO Ab level in the case group was 306.77+
452.57 U/mL, and the mean serum TPO Ab |level in the control group was
75.85+181.47 U/mL. Serum TPO antibody level was significantly higher
in the case group compared to the control group (306.77+452.57 vs
75.85+181.47 U/mL, p = 0.001).
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Conclusion: There was a significant association of high TPO Ab titer
found with DTC
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INTRODUCTION

Thyroid cancer isthe most frequent endocrine malignancy,
accounting for around 1% of all malignancies and 90% of
al endocrine tumors (1, 2). Thyroid carcinomas that are
well-differentiated include papillary thyroid carcinoma
(PTC) and follicular thyroid carcinoma (FTC). Papillary
thyroid carcinoma accounts for 80-90% of al thyroid
cancers, and follicular carcinoma accounts for 10%-15%
of al thyroid cancers (3). Because of the biological nature
of differentiated thyroid carcinoma (DTC) and the existing
therapeutic options, roughly 85% of DTC has a favorable
10-year prognosis (4,5).

Thyroid nodules are the most common thyroid problem.
More than 85% to 95% of these nodules are benign (6),
and the remaining 5% to 15% are malignant (7). Thyroid
cancer is becoming more prevalent around the world. It
has been increasing at a rate of 1.9 percent in the United
States in recent years, affecting 50,000 individuas and
killing 2,000 people each year (8). The increased use of
imaging modalities, which boosted the discovery of tiny
and non-symptomatic tumors, can be attributed to the
increase in the incidence of thyroid malignancy (9).

Antithyroid ~ peroxidase antibody (TPO Ab) and
antithyroglobulin antibody (TgAb) are common in patients
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with autoimmune thyroid disease (10). Graves diseaseand
autoimmune hypothyroidism are the most common
autoimmune thyroid diseases (11). Hashimoto's disease,
on the other hand, is the most common autoimmune
disease characterized by thyroid damage caused by
lymphocyte infiltration, affecting 2 to 15% of the
population (12). It has two different clinica variants,
namely diffuse and nodular variants. Papillary thyroid
cancer isthe most common cause of the nodular type (13).
Chronic inflammation is related to the formation of
malignant tumors, as evidenced by several human tumors
(14). Positive serum thyroid peroxidase antibody (TPO
ADb) titers are associated with an increased risk of thyroid
cancer in individuals suffering from chronic thyroid
inflammatory disease (12). In the genera population,
however, one or hoth of these antibodies are often
identified (15). The prevalence of serum positive for TPO
Ab and TgAb was 13.1 percent and 13.0 percent,
respectively, in acase-control study donein areas of iodine
deficit in Denmark among adults with no present or recent
thyroid illness (15).

There have been conflicting findings about the link
between thyroid cancer and Hashimoto's thyroiditis.
Dailey et a. were the first ones to discover arelationship
between Hashimoto's thyroiditis (HT) and PTC in 1955.
The purpose of this study was to see whether there is an
association between ahigh TPO Ab titer and differentiated
thyroid carcinoma.

MATERIALSAND METHODS

This case-control study was carried out at the Thyroid
Division of NINMAS, the Department of Otolaryngology
a BSMMU, the Department of Otolaryngology at DMC,
and the National ENT Hospital, Tejgaon, Dhaka, from
September 2020 to December 2021. A total of 52 patients
with FNAC proven DTC who underwent thyroidectomy
later on were selected as cases based on the inclusion and
exclusion criteria. All cancer patients provided informed
written consent, including personal information. Clinical
history, physical examination findings, HRUS of the neck,
serum TSH level, and FNAC reports of the thyroid gland
were noted. Except for the FNAC report, similar clinical
information was recorded for the control group also.
However, if sonographic and laboratory investigations
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were within the normal limit, they were included in the
control group. Patients with a history of head and neck
irradiation, previous thyroid surgery, recurrence of thyroid
carcinoma, or pregnancy were excluded from the study.
After getting approval for his study from the Scientific
Review Committee (SRC) and the Medical Research
Ethics Committee (MREC), NINMAS obtained proper
permission from the ingtitutions and departments
concerned for this study. Serum TPO antibody levels of
both case and control groups were measured in the
laboratory of NINMAS by the CLIA method. This is to
mention that in the case group, serum TPO-Ab was
collected prior to thyroidectomy. The participants did not
gain financial benefits from this study. Confidentiality was
strictly maintained, and participants had the freedom to
withdraw themselves from the study at any time.

STATISTICAL ANALYSIS

The required collected data were checked, verified for
consistency, and tabulated using the SPSS 24 software.
Exploratory data analysis was carried out to describe the
study population. Statistical significance was set at a 95%
confidence level. Categorical variables were expressed by
frequency and percentage. The mean and standard
deviation were used to express continuous variables. A
chi-square test was done to determine the association
between categorical variables. To determine the difference
between continuous variables, an independent sample
t-test was used for normally distributed continuous
variables. For skewed data, a non-parametric test (the
Mann-Whitney U) was also used for analyzing continuous
variables. For all statistical tests, a p-value less than 0.05
was considered statistically significant.

RESULTS

A total of 52 patients were in the case group, and the same
number of patients were in the control group. The
distribution of the study population by age is shown in
Table 1. It was discovered that 32.7% of patients between
the ages of 31 and 40 were in the case group, while 34.6%
of individuals between the ages of 31 and 40 were in the
control group. Furthermore, 30.8% of patients in the case
group were between the ages of 21 and 30, while 34.6% of
individuals in the control group were between the ages of
21 and 30. The mean age of the case group was 35.8 +
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13.3(SD) years, and the mean age of the control group was
(34.6£ 13.0) years. The independent student t-test resulted
in a p-value of 0.64. The difference between the two
groups was not statistically significant (P> 0.05).

Table 1. Distribution of the study population by age
(n=104)

Age (Years) Case Control Total p-value

(n=52) (n=52) (n=104)

n (%) n (%) n (%)
Age group

10-20 6 (11.5) 4(1.7) 10 (9.6) 0.505*
21-30 16 (30.8) 18 (34.6) 34 (32.7) 0.676*
31-40 17 (32.7) 18 (34.6) 35(33.7) 0.836*
41-50 5(9.6) 6 (11.5) 11 (10.6) 0.749*
51-60 6(11.5) 3(5.8) 9(8.7) 0.295*
61-70 1(1.9) 2(3.8) 3(2.9) 0.558*
71-80 1(1.9) 1(1.9) 2(1.9) 1.000*

Total 52 (100) 52 (100) 104 (100)
Mean + SD 358+133  34.6+13.0 0.64**

Chi-squaretest* and I ndependent student t-test** were
performed to compare between two groups.

The magjority of the study populations were female in both
case and control groups. In this study, 63.5 % (n=33)
participants in the case group were female, and 69.2 %
(n=36) participants in the control group were female
(Figure 1). In terms of gender distribution, both groups
were statistically similar (p >0.05).

{Cuse Control
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Figure-1: Piediagram showing the gender distribution
of the study subjects

*Data were analyzed using the Chi-square test to compare
between two groups
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Table 2 shows the distribution of study subjects according
to normal or high serum TPO Ab levels. It was observed
that 46.2% (n = 24) of the case group had a high TPO-Ab
level. On the other hand, 15.4% (n = 8) of the control
group had high TPO Ab levels. The mean serum TPO Ab
level in the case group was 306.77+452.57(SD), whereas
the mean serum TPO Ab level in the control group was
75.85+£181.47(SD). High TPO Ab level swere significantly
associated with the case group and were 4 times higher in
the case group in comparison to the control group.

Table 2. Association of serum TPO antibody levels
among the study population (n=104)

TPO Ab Case Control OR  p-value*
(U/mL) (n=52) (n=52) (95%CI)
Normal (<60) ~ 28(53.8%)  44(84.6%)

471
. 0.001*
High(>60)  24(46.2%)  8(154%) (186¢-11.94)
MeantSD  306.77+452.57 75.85£181.47
Median 45.93 28
Range 28-1300 28-1300

Data were analyzed using Chi-square test to see the
association between two groups,

Independent samples Mann-Whitney U test was
performed to compare between two groups.

DISCUSSION

Thereis an association between chronic inflammeation and
the development of malignant tumors, which has aready
been proven in many human tumors such as colorectal
cancer due to inflammatory bowel disease, hepatocellular
carcinoma due to hepatitis B and C, and cervica cancer
due to HPV infection. Hashimoto's thyroiditis is the most
common chronic illness of the thyroid gland. It is thought
that there may be an association between Hashimoto's
thyroiditis and DTC, dthough there are many
controversies regarding this issue.

In this study, the mean age of the case group was 35.8 +
13.3(SD) years, and the mean age of the control group was
34.6 + 13.0 (SD) years. The mean age difference between
the two groups was nearly similar, and there was no
statistically significant (p > 0.05) difference between them.
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A previous study conducted by Graceffa et a. found the
mean age to be 47.5 years in patients with differentiated
thyroid carcinoma, with a range of 13-82 years (13).
Another study by SA Fish reveaed that, of 2651 patients,
the average age was 52.2 years in thyroid cancer patients
(16). The findings of the above mentioned study are not
similar to the findings of this study. The higher mean age
and age range found by the studies of the above authors
may be due to geographical variation, racial factors, and
genetic factors that significantly influenced their study
subjects.

In this study, the magjority of the study populations were
female in both case and control groups. It was observed
that 63.5 % (n = 33) of patients in the case group were
female, with amale femaleratio of 1:1.7, and 69.2 % (n =
36) of participants in the control group were female. In
terms of gender distribution, the difference between both
groups was not statistically significant (p >0.05). A
previous study conducted by Graceffa et al, observed that
84.6% of the patients were female and 15.4% weremalein
the differentiated thyroid carcinoma group, resulting in a
male to female ratio of 1.5 (13). Another prospective
cohort study found that 83.9 percent of the population was
female (16). A previous retrospective study conducted by
Uhliarovaet a, showed atotal of 2117 patients underwent
partial or total thyroidectomy for thyroid cancer, and there
were 1738 (82%) femal e participants and 379 (18%) male
participants in the study group (1). The above mentioned
findings were similar to the findings of this study.

In this study, the mean serum TPO Ab level in the control
group was four times higher in the case group in
comparison to the control group, which is significant. A
study by Larson et al. showed patients with Hashimoto's
thyroiditis were three times more likely to have
differentiated thyroid cancer in comparison to patients
without Hashimoto's thyroiditis, suggesting a strong link
between Hashimoto's thyroiditis and differentiated thyroid
carcinoma (17). A previous study conducted by Graceffaet a
discovered that the association between differentiated
thyroid carcinoma and Hashimoto's thyroiditis was very
significant (p 0.001) (13). According to a meta-analysis,
the Hashimoto's thyroiditis incidence in patients with
differentiated thyroid carcinoma s 2.77 times higher than

Sama et. a

in patients with benign thyroid diseases. Furthermore, the
relationship of Hashimota's thyroiditis with differentiated
thyroid carcinoma is 1.99 times greater in patients with
thyroid carcinoma than in individuals with other clinical
forms of thyroid cancer (18). Kratky et al. discovered a
significant association between the presence of both
antithyroid antibodies (anti-TPO and anti-TG) and thyroid
cancer (positivity of anti-TPO 44% in the thyroid
carcinoma group vs. 27% in patients with benign nodules,
positivity of anti-TG 35% in the thyroid carcinoma group
vs. 21% in patients with benign nodules). When compared
to the benign group, the thyroid cancer group had
considerably higher serum TSH levels. When compared to
anti-TPO-negative individuals, positive anti-TPO was
found to be an independent predictor of thyroid nodule
malignancy, increasing the risk 2.28 times. Indirectly,
these findings may suggest that Hashimoto's thyroiditis
patients are more likely to develop thyroid cancer (19).
Another study by Mazokopakis et a. found there was no
statistically significant relationship between the presence
of Hashimoto's thyroiditis and the presence of thyroid
carcinoma (20).

Although the findings of a few previous studies are not
conclusive or supportive of establishing any relationship
between high serum TPO Ab and differentiated thyroid
carcinoma, the current study suggests an increased risk of
differentiated thyroid carcinoma in a patient with high
serum TPO Ab, which is also supported by a few other
previous studies.

CONCLUSION

The findings of this study indicate that there is an
association between elevated TPO antibodies and DTC,
which may be beneficia for predicting the probability of
developing DTC in patients with high serum TPO
antibodies. Further multicenter studies with a larger
sample size are recommended. Anti-TPO antibody
estimation may be used as a predictive marker of
developing DTC. A diagnosed case of Hashimoto's
thyroiditis needs more careful follow-up and close
monitoring, especially those with nodular variants.

Conflict of interest: The authors have no conflicts of
interest
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