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ABSTRACT

Background: Papillary thyroid carcinoma (PTC) is the most common type 
of differentiated thyroid carcinoma and accounts for 70–80% of all thyroid 
carcinomas. After the global iodine fortification of salt and food, the 
incidence of PTC has been increasing throughout the world in recent years.

Aims: To determine the relationship between excessive dietary iodine 
intake and PTC.

Patients and methods: This cross-sectional study was carried out at the 
National Institute of Nuclear Medicine & Allied Sciences (NINMAS), 
Dhaka, from March 2020 to June 2021. A total of 111 patients were 
included in this study, of whom 53 were pre-operative papillary thyroid 
carcinoma patients and the rest, 58, were age- and sex-matched healthy 
individuals. Their urinary iodine concentrations were measured in the 
laboratory of the Bangladesh Reference Institute for Chemical 
Measurements (BRICM). Urinary iodine concentration is a good marker 
of dietary iodine intake. Statistical analysis of the results was obtained 
using Windows-based computer software devised with Statistical 
Packages for Social Sciences (SPSS) version 23.0.

Results: The mean urinary iodine concentration was 223.54±55.78 
microgram/liter in the PTC group and 154.29±61.83 microgram/liter in the 
healthy group. A remarkable number of participants in both the PTC group 42 
out of 53 (79.3%) and the healthy group 18 out of 58 (31.0%) had biochemical 
evidence of excess iodine intake. Excess iodine intake significantly (p<0.05) 
increased with 8.48 times odds (95% CI 3.30-22.33) in PTC patients.

Conclusion: This study revealed that a significant number of participants 
in the PTC group had evidence of excess iodine intake compared to that of 
the healthy group, which suggests that excess dietary iodine intake may be 
related to the occurrence of PTC. 
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INTRODUCTION 

Thyroid cancer (TC) is the most common endocrine 
malignancy, and incidence rates have been steadily 

increasing in most countries over the last few decades, 
particularly in women (1). Comparing populations 
around the world, there is a greater than ten-fold 
difference in incidence; high incidence areas (incidence 
rates greater than 10 per 100,000 women) are Japan and 
the Pacific Islands, Italy, and several countries in the 
Americas. Incidence rates in developed countries are 
more than twofold higher than in developing countries (in 
women, 11.1/100,000 versus 4.7/100,000) (2). If such 
trends continue, thyroid cancer will be the fourth most 
common cancer in the U.S. by 2030 (3). Papillary thyroid 
cancer (PTC) is by far the most prevalent subtype in most 
countries, accounting for greater than 80 percent of 
thyroid cancer, but anaplastic thyroid cancer (ATC), 
because of its poor prognosis, accounts for a large portion 
of the mortality. Increased screening and diagnostic 
testing are likely the major, but may not be the only, 
contributors to the rising incidence of thyroid cancer (4, 
5). Suspected risk factors include radiation exposure 
during childhood (whether from nuclear accidents, 
natural radiation, or medical imaging) (6); obesity and the 
metabolic syndrome (7, 8); environmental pollutants (9); 
a family history of thyroid cancer or thyroid disorders; 
and possibly iodine intake (1).

During these decades of increasing iodine intake 
worldwide, population studies have demonstrated a 
significant rise in the incidence of thyroid cancer (10). 
Gharib (11) reported that increasing iodine intake seems 
to result in less aggressive thyroid cancers like papillary 
thyroid carcinoma (PTC), whereas iodine deficiency is 
associated with more aggressive forms such as follicular 
and anaplastic cancers in the general population.

Dietary iodine intake might also be a risk factor for 
thyroid cancer (12). Iodine is an essential micronutrient 
and a vital component of the thyroid hormones, 
thyroxine (T4) and triiodothyronine (T3), that are 
involved in various biochemical and metabolic 
pathways throughout the human body (13). Thyroid 
hormones maintain homeostasis through the thyroid 
function feedback loop between the 
hypothalamus-pituitary axis and the thyroid gland. Even 
if there is a temporary excess or insufficient intake of 
iodine, thyroid hormones are in a balanced state. 
However, both chronic iodine deficiency and excess can 
lead to thyroid dysfunction by interfering with 
homeostasis (12, 14).

This study is aimed at evaluating the association of 
excess dietary iodine intake with PTC.

PATIENTS AND METHODS 

This cross-sectional study was carried out at the 
National Institute of Nuclear Medicine & Allied 
Sciences (NINMAS), Dhaka, from March 2020 to June 
2021 as part of the fulfillment of an MD degree in 
nuclear medicine (residency). A total of 53 FNAC- or 
biopsy-proven PTC patients from different areas of 
Bangladesh waiting for surgery were enrolled in this 
study. On the other hand, 58 age- and sex-matched 
healthy individuals were included in a comparison 
group. The total number of participants was 111. 
Patients with known renal disease, patients recently 
treated with Lugol's iodine, or patients who have 
undergone investigations using iodinated contrast media 
were excluded from the study. The research work was 
approved by the Scientific Review Committee (SRC) 
and Medical Research Ethics Committee (MREC) of 
NINMAS, and proper permission was obtained from the 
institutions and departments concerned for this study. 
Informed written consents were taken from all the 
participants. Confidentiality was strictly maintained, 
and participants had the freedom to withdraw 
themselves from the study at any time.

Personal information, clinical history, physical 
examination, an ultrasonogram of the thyroid gland, and 
the serum thyroid stimulating hormone (TSH) level of 
each participant were collected. Urinary iodine 

concentrations were measured in the laboratory of the 
Bangladesh Reference Institute for Chemical 
Measurements (BRICM). Urinary iodine concentration 
is a good marker of dietary iodine intake. Age, sex, body 
weight, home district, frequency of intake of seafood, 
commercial brand of dietary iodized salt, and 
socio-economic condition were independent variables, 
and urinary iodine concentration was a dependent 
variable of this study. All findings were collected on a 
pre-designed data collection sheet. Iodine nutrition 
status was assessed according to the urinary iodine 
concentration recommended by the World Health 
Organization (WHO).

STATISTICAL ANALYSIS

Statistical analyses were carried out using the Statistical 
Package for Social Sciences, version 23.0 for Windows 
(SPSS Inc., Chicago, Illinois, USA). The unpaired t-test 
was used to test quantitative variables that were 
presented as means and standard deviations. The 
quantitative observations were represented by 
frequencies and percentages, and they were analyzed 
using the Chi-Square test, as shown in the 
cross-tabulation. An odds ratio with a 95% confidence 
interval (CI) was performed, and P < 0.05 was 
considered a statistically significant difference.

RESULTS

The mean age was 38.09±15.52 years in the PTC group 
and 37.74±16.78 years in the healthy control group. 
Female participants in the PTC and healthy comparison 
groups were found to be 38 (71.7%) and 43 (74.1%), 
respectively. The mean body weight was 64.66±10.12 
kilograms in the PTC group and 63.55±12.42 kilograms 
in the healthy group. The difference was not statistically 
significant (p > 0.05) between the two groups.

Table 1 shows the distribution of the study subjects 
according to their iodine nutrition status based on 
urinary iodine concentrations recommended by the 
WHO. It was observed that 73.6% of patients had 
biochemical evidence of mild iodine excess, and 5.7% 
of patients had evidence of iodine excess with a risk of 
adverse health consequences in the PTC group. On the 
other hand, 31.0% of individuals had evidence of mild 
iodine excess, and no one (0%) had evidence of marked 

iodine excess in the healthy group. The mean urinary 
iodine concentration was 223.54±55.78 microgram/liter 
in the PTC group and 154.29±61.83 microgram/liter in 
the healthy group. The difference between the two 
groups was statistically significant (p 0.05). 

Table 1: Distribution of the study subjects according 
to iodine nutrition status on the basis of urinary 
iodine concentration recommended by WHO (n=111)

Table 2 shows the distribution of the study subjects 
according to the presence or absence of high iodine 
intake. It was observed that the majority (79.3%) of 
patients had biochemical evidence of excess iodine 
intake in the PTC group as their urinary iodine 
concentrations were 200 microgram/liter or above. On 
the other hand, only 31.0% of individuals had 
biochemical evidence of excess iodine intake in the 
healthy group. Excess iodine intake significantly (p < 
0.05) increased with 8.48 times odds (95% CI 
3.30-22.33) in PTC patients.

Table 2 : Distribution of the study population according 
to presence or absence of excess iodine intake (n=111)

DISCUSSION

Papillary thyroid carcinoma (PTC) is the most common 
type of differentiated thyroid carcinoma, and the most 
common established risk factors for PTC are head-neck 
irradiation, a positive family history, and a few genetic 
disorders. In recent years, the global incidence of PTC 
has increased, and lifestyle changes that have occurred 
include the avoidance of head neck irradiation and 
global iodine fortification of salt and food to avoid 
thyroid disorders. According to information from the 
archives of the National Institute of Nuclear Medicine & 
Allied Sciences (NINMAS), the number of new PTC 
patients is also increasing in the Bangladeshi 
population. The number of new patients with 
differentiated thyroid carcinoma (DTC) in the last 
decade (2010–2019) was 4666, which was 14.8 times 
higher than the decade 1990–1999. The Bangladesh 
government introduced iodine-fortified dietary salt 
throughout the country in 1995. Evaluation is needed to 
ascertain whether the proportion of iodine in iodized salt 
is within the healthy limit or is excessive enough to 
cause over-iodization. Evaluation is also necessary to 
determine the possibility of any association between 
excess dietary iodine intake and the occurrence of PTC.

Lee et al. (15) showed that the mean age was 44.7±12.3 
years in PTC, which is comparable with the current study. 
Another study by Choi et al. (16) found the mean age was 
48.9 years in patients with thyroid cancer and 48.0 years 
in those without thyroid disease, which is higher than the 
present study. Here it was observed that the age of the 
majority of PTC patients was in the third and fourth 
decades of life. A study by Kim et al. (16) observed that 
the mean age was 47.7±12.4 years in the PTC group and 
47.8±11.3 years in the healthy group. The distribution of 
two matching variables, age and gender, was not 
significantly different between the PTC and healthy 
groups, which is also higher than the present study. The 
higher mean age and age range obtained by the studies of 
the above authors may be due to geographical variations, 
racial, ethnic differences, and genetic causes, which may 
significantly influence their study subjects.

It was discovered that women dominated PTC in the 
current study. However, the difference was not 
statistically significant (p > 0.05) between the two 

groups. The study by Choi et al. (16) showed the 
proportions of female subjects were 86.4% in the PTC 
group and 51.8% in subjects without thyroid disease. 
Similar observations were also noted regarding the PTC 
predominance in female subjects (17, 18, 19).

Regarding body weight, a study by Lee et al. (19) 
suggested that the prevalence of PTC is supposed to be 
related to obesity, which may affect the prognosis for 
PTC patients. Middle-aged, morbidly obese people are 
more vulnerable to PTC. However, the mechanisms 
implicated in the association between obesity and PTC 
are a matter of debate. They found a positive association 
between body mass index and the BRAF mutation and 
supported the hypothesis that excessive body weight 
influences tumor progression. Another study by Hwang 
et al. (20) suggested that body weight gain, as well as an 
annual elevation in the obesity indicators in middle-aged 
adults, have significant effects on the occurrence of 
PTC. Their results indicated that the PTC risk increases 
with rapidly increased weight and body mass index in 
comparison to stable body weight during the transition 
from middle-aged to late adulthood. Moreover, the 
effects of increases in weight or obesity on the risk of 
developing PTC with a tumor size of one centimeter are 
evident, suggesting that environmental or nutritional 
factors, rather than improved screening strategies for 
small tumors, should be a focus. Postmenopausal 
women show increased PTC risks attributable to 
middle-aged weight gain, supporting the need for 
intensive weight management. By considering 
modifiable aspects of weight change during adulthood, 
their results can provide substantial evidence for 
prioritizing the primary prevention of PTC about weight 
gain and mid-life obesity.

Most iodine absorbed in the body eventually appears in 
the urine. Therefore, urinary iodine concentration is a 
good marker of recent dietary iodine intake. In 
individuals, urinary iodine levels can vary somewhat 
from day to day and even within a given day; however, 
various studies have convincingly demonstrated that a 
profile of iodine concentrations in the morning or other 
casual urine specimens (child or adult) provides a 
sufficient assessment of a population’s iodine nutrition 
status. Round-the-clock urine samples are difficult to 

collect and are usually not necessary. Moreover, urinary 
iodine/creatinine ratios are unreliable, particularly when 
protein intake and consequently creatinine excretion is 
low (21).

In the current study, it was observed that the mean 
urinary iodine concentration was significantly (p < 0.05) 
higher in the PTC group than in the healthy group. A 
case-control study in China reported the median urinary 
iodine concentration was 517.2 microgram/Liter in PTC 
patients compared to 194.3 microgram/Liter in a control 
group (22). Another study in Korea reported a mean 
urinary iodine level of 786.0 microgram/Liter in PTC 
patients compared to 112.0 microgram/Liter in the 
control group (15). The urinary iodine concentration in a 
spot urine sample is regarded as a sensitive biomarker of 
excessive iodine intake, but the urinary iodine 
concentration alone does not adequately clarify the role 
of iodine intake in thyroid cancer or disorders (23). 

It was observed that a remarkable number of 
participants in both the PTC group (42 out of 53) and 
healthy comparison group (18 out of 58) had 
biochemical evidence of excess iodine intake as their 
urinary iodine concentrations were 200 microgram/liter 
or above. Excess iodine intake significantly (p < 0.05) 
increased with 8.48-fold odds (95% CI 3.30-22.33) in 
PTC patients. The findings of this study raise the 
suspicion that excess iodine intake may have a causal 
relationship with the occurrence of PTC. The study by 
Choi et al. (16) elucidates the role of dietary iodine in 
the development of thyroid cancer or thyroid disorders 
and signifies the importance of estimating people’s 
dietary iodine intake. Katagiri et al. (24) estimated the 
usual iodine intake in Japanese adults. They reported 
that the median iodine intake of each subject was 1,031 
microgram/day, whereas the median iodine intake 
overall for all subjects in the survey was only 273 
microgram/day in men. This was because the subjects 
consumed iodine-rich foods (kelp or soup stock) on at 
least one or more days of the 16 days. Yan et al.'s (25) 
study mentioned that high iodine intake is not a risk 
factor for PTC and that high urinary iodine is just a 
specific characteristic of this disease. Iodine retention 
was found in urinary iodine even with a large single 
dose iodine administration, e.g., oral administration or 

injection of iodinated contrast (about 30 grams of 
iodine), and the urinary iodine levels were transiently 
increased after receiving iodinated contrast and soon 
reverted back to baseline either in euthyroid subjects or 
in PTC patients regardless of thyroidectomy operation 
(26, 27). In animal studies, long-term excess iodine 
intake could not induce the onset of PTC. Although 
epidemiological evidence suggests that excessive iodine 
intake is related to the occurrence of PTC, the role of 
iodine in this process has not been firmly established. 
Therefore, the authors of a few studies supported the 
conclusion that high iodine intake is not a risk factor for 
PTC, either with a large single dose of iodine 
administration or long-term high iodine intake (28, 29).

On the other hand, a good number of studies suggest the 
possibility of an association between excess iodine 
intake and the occurrence of PTC. It has been well 
known that the relationship between the iodine intake 
level of a population and the occurrence of benign 
thyroid diseases is U-shaped, with an increase in risk 
from both low and high iodine intake levels. Several 
types of benign thyroid nodules, e.g., nodular goiter 
(NG), are associated with either high iodine intake or 
chronic iodine deficiency (18, 30). Deficient iodine 
intake leads to endemic goiter, whereas excessive iodine 
intake results in iodine-induced hyperthyroidism and 
autoimmune thyroid diseases (31). The study by Guan et 
al. (32) suspected the association between urinary iodine 
levels and the risk of PTC occurrence but could not 
definitively be established in that research work. The 
case-control study done by Lee et al. (15) indicated that 
iodine nutrition status differs significantly between PTC 
patients and healthy controls, suggesting that iodine 
may be involved in the occurrence of PTC. Zhou et al. 
(18) suggested that higher urinary bisphenol A 
concentrations and excessive iodine intake are 
associated with NG and PTC. A study by Wang et al. 
(33) showed excessive urinary iodine concentrations in 
67.0% of PTC patients compared to 19.9% in the 
healthy subjects. It demonstrated a significant 
association of high urinary iodine with benign thyroid 
nodules and PTC. The study by Huang et al. (34) 
showed excess urinary iodine concentrations in 44.3% 
of PTC patients compared to 22.2% of persons without 

PTC. Results of a few more studies demonstrated that 
urinary iodine levels in PTC patients were higher than 
those of healthy individuals (18, 25, 30).

Although the findings of a few previous studies are not 
conclusive or supportive of establishing any relationship 
between excess iodine intake and PTC, the findings of 
the current study suggest an increased risk of PTC in 
people with excess dietary iodine intake, which is also 
supported by a few other previous research studies.

CONCLUSION

This study revealed that a remarkable number of 
participants in both the PTC and healthy groups had 
biochemical evidence of excess dietary iodine intake as 
their urinary iodine concentrations were high. 
Moreover, a significant number of participants had 
biochemical evidence of excess iodine intake in the PTC 
group compared to that of the healthy group, which 
indicates a causal relationship between excess dietary 
iodine intake and the increased incidence of PTC. A 
large-scale study is needed to assess the iodine nutrition 
status of the Bangladeshi population and to ascertain the 
association between excess dietary iodine intake and 
PTC. Further studies are needed to assure whether the 
currently recommended iodine concentration in 
commercially available iodized dietary salt is within the 
healthy limit or is excessive enough to cause 
over-iodization.
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ABSTRACT

Thyroid disorders are among the most common endocrinopathies, and a 
wide array of patients are referred to Nuclear Medicine (NM) institutes 
for different thyroid-related investigations. In this study, we analyzed the 
findings of thyroid scintigraphy, high-resolution thyroid gland 
ultrasound, and thyroid hormone assays of 279 referred patients in the 
thyroid division of the Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Mitford. The complementary role of the aforementioned 
investigations not only helped portray the pattern of thyroid disease in the 
historic southern part of Dhaka but also once again emphasized the 
importance of multidisciplinary diagnostic tools in disease management.

Keywords: Thyroid scan, thyroid ultrasound, thyroid hormone assay.
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INTRODUCTION

Thyroid diseases are among the most common endocrine 
disorders worldwide, including in Bangladesh. Early 
diagnosis and treatment are the cornerstones of 
management, and so wide arrays of patients are referred to 
NM institutes for different types of thyroid-related 
investigations. Radionuclide imaging or thyroid 
scintigraphy plays a pivotal role in the evaluation of 
thyroid disease as it provides excellent functional 
information; hence, it has been a part of the thyroid 
evaluation for many years. High-resolution ultrasound 
(HRUS) imaging is another important tool and the most 
sensitive modality for understanding the morphological 
change and detecting intra-thyroidal lesions. Last but not 
least is the detection of thyroid hormone levels by different 
methods. In this study, we have tried to explore and share 
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our experiences by analyzing the correlation between the 
findings in thyroid hormone assays, neck ultrasounds, and 
thyroid scintigraphy done in our institute.

PATIENTS AND METHODS

The prospective observational study, which took place at 
the Institute of Nuclear Medicine and Allied Sciences 
Mitford in Dhaka, lasted two years, from January 2020 to 
December 2021.The study population consisted of 279 
patients referred to the thyroid division for thyroid 
scintigraphy from different local hospitals and clinics in 
the southern part of Dhaka city. Each patient underwent a 
thyroid scan with a Dual Head Siemens Gamma Camera 
20 minutes after intravenous administration of 99mTc 
pertechnetate. Each of them also had thyroid hormone 
assays by the RIA and IRMA methods and an ultrasound of 
the neck with a Medison Accuvix A30 machine using a 
high-resolution linear transducer of 5–13 MHz frequency.

All patients were grouped into three categories,  euthyroid, 
hyperthyroid, and hypothyroid, according to their 
biochemical profiles. Findings from HRUS and thyroid 
scintigraphy were documented under the subheadings of 
these three groups. For simplification, ultrasound findings 
were divided into six categories, namely no thyroid tissue, 
normal thyroid gland, non-homogeneous normal-sized 
thyroid gland, non-homogeneous thyromegaly, and single 
or multiple nodular goiters. Similarly, thyroid scan 
findings were categorized into absent, normal, reduced, or 
increased radiotracer concentration, hot, cold, or poorly 
outlined thyroid glands.
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ABSTRACT

Background: Papillary thyroid carcinoma (PTC) is the most common type 
of differentiated thyroid carcinoma and accounts for 70–80% of all thyroid 
carcinomas. After the global iodine fortification of salt and food, the 
incidence of PTC has been increasing throughout the world in recent years.

Aims: To determine the relationship between excessive dietary iodine 
intake and PTC.

Patients and methods: This cross-sectional study was carried out at the 
National Institute of Nuclear Medicine & Allied Sciences (NINMAS), 
Dhaka, from March 2020 to June 2021. A total of 111 patients were 
included in this study, of whom 53 were pre-operative papillary thyroid 
carcinoma patients and the rest, 58, were age- and sex-matched healthy 
individuals. Their urinary iodine concentrations were measured in the 
laboratory of the Bangladesh Reference Institute for Chemical 
Measurements (BRICM). Urinary iodine concentration is a good marker 
of dietary iodine intake. Statistical analysis of the results was obtained 
using Windows-based computer software devised with Statistical 
Packages for Social Sciences (SPSS) version 23.0.

Results: The mean urinary iodine concentration was 223.54±55.78 
microgram/liter in the PTC group and 154.29±61.83 microgram/liter in the 
healthy group. A remarkable number of participants in both the PTC group 42 
out of 53 (79.3%) and the healthy group 18 out of 58 (31.0%) had biochemical 
evidence of excess iodine intake. Excess iodine intake significantly (p<0.05) 
increased with 8.48 times odds (95% CI 3.30-22.33) in PTC patients.

Conclusion: This study revealed that a significant number of participants 
in the PTC group had evidence of excess iodine intake compared to that of 
the healthy group, which suggests that excess dietary iodine intake may be 
related to the occurrence of PTC. 

Keywords: Papillary Thyroid Cancer, Dietary iodine intake, Urinary 
iodine concentration.
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INTRODUCTION 

Thyroid cancer (TC) is the most common endocrine 
malignancy, and incidence rates have been steadily 

increasing in most countries over the last few decades, 
particularly in women (1). Comparing populations 
around the world, there is a greater than ten-fold 
difference in incidence; high incidence areas (incidence 
rates greater than 10 per 100,000 women) are Japan and 
the Pacific Islands, Italy, and several countries in the 
Americas. Incidence rates in developed countries are 
more than twofold higher than in developing countries (in 
women, 11.1/100,000 versus 4.7/100,000) (2). If such 
trends continue, thyroid cancer will be the fourth most 
common cancer in the U.S. by 2030 (3). Papillary thyroid 
cancer (PTC) is by far the most prevalent subtype in most 
countries, accounting for greater than 80 percent of 
thyroid cancer, but anaplastic thyroid cancer (ATC), 
because of its poor prognosis, accounts for a large portion 
of the mortality. Increased screening and diagnostic 
testing are likely the major, but may not be the only, 
contributors to the rising incidence of thyroid cancer (4, 
5). Suspected risk factors include radiation exposure 
during childhood (whether from nuclear accidents, 
natural radiation, or medical imaging) (6); obesity and the 
metabolic syndrome (7, 8); environmental pollutants (9); 
a family history of thyroid cancer or thyroid disorders; 
and possibly iodine intake (1).

During these decades of increasing iodine intake 
worldwide, population studies have demonstrated a 
significant rise in the incidence of thyroid cancer (10). 
Gharib (11) reported that increasing iodine intake seems 
to result in less aggressive thyroid cancers like papillary 
thyroid carcinoma (PTC), whereas iodine deficiency is 
associated with more aggressive forms such as follicular 
and anaplastic cancers in the general population.

Dietary iodine intake might also be a risk factor for 
thyroid cancer (12). Iodine is an essential micronutrient 
and a vital component of the thyroid hormones, 
thyroxine (T4) and triiodothyronine (T3), that are 
involved in various biochemical and metabolic 
pathways throughout the human body (13). Thyroid 
hormones maintain homeostasis through the thyroid 
function feedback loop between the 
hypothalamus-pituitary axis and the thyroid gland. Even 
if there is a temporary excess or insufficient intake of 
iodine, thyroid hormones are in a balanced state. 
However, both chronic iodine deficiency and excess can 
lead to thyroid dysfunction by interfering with 
homeostasis (12, 14).

This study is aimed at evaluating the association of 
excess dietary iodine intake with PTC.

PATIENTS AND METHODS 

This cross-sectional study was carried out at the 
National Institute of Nuclear Medicine & Allied 
Sciences (NINMAS), Dhaka, from March 2020 to June 
2021 as part of the fulfillment of an MD degree in 
nuclear medicine (residency). A total of 53 FNAC- or 
biopsy-proven PTC patients from different areas of 
Bangladesh waiting for surgery were enrolled in this 
study. On the other hand, 58 age- and sex-matched 
healthy individuals were included in a comparison 
group. The total number of participants was 111. 
Patients with known renal disease, patients recently 
treated with Lugol's iodine, or patients who have 
undergone investigations using iodinated contrast media 
were excluded from the study. The research work was 
approved by the Scientific Review Committee (SRC) 
and Medical Research Ethics Committee (MREC) of 
NINMAS, and proper permission was obtained from the 
institutions and departments concerned for this study. 
Informed written consents were taken from all the 
participants. Confidentiality was strictly maintained, 
and participants had the freedom to withdraw 
themselves from the study at any time.

Personal information, clinical history, physical 
examination, an ultrasonogram of the thyroid gland, and 
the serum thyroid stimulating hormone (TSH) level of 
each participant were collected. Urinary iodine 

concentrations were measured in the laboratory of the 
Bangladesh Reference Institute for Chemical 
Measurements (BRICM). Urinary iodine concentration 
is a good marker of dietary iodine intake. Age, sex, body 
weight, home district, frequency of intake of seafood, 
commercial brand of dietary iodized salt, and 
socio-economic condition were independent variables, 
and urinary iodine concentration was a dependent 
variable of this study. All findings were collected on a 
pre-designed data collection sheet. Iodine nutrition 
status was assessed according to the urinary iodine 
concentration recommended by the World Health 
Organization (WHO).

STATISTICAL ANALYSIS

Statistical analyses were carried out using the Statistical 
Package for Social Sciences, version 23.0 for Windows 
(SPSS Inc., Chicago, Illinois, USA). The unpaired t-test 
was used to test quantitative variables that were 
presented as means and standard deviations. The 
quantitative observations were represented by 
frequencies and percentages, and they were analyzed 
using the Chi-Square test, as shown in the 
cross-tabulation. An odds ratio with a 95% confidence 
interval (CI) was performed, and P < 0.05 was 
considered a statistically significant difference.

RESULTS

The mean age was 38.09±15.52 years in the PTC group 
and 37.74±16.78 years in the healthy control group. 
Female participants in the PTC and healthy comparison 
groups were found to be 38 (71.7%) and 43 (74.1%), 
respectively. The mean body weight was 64.66±10.12 
kilograms in the PTC group and 63.55±12.42 kilograms 
in the healthy group. The difference was not statistically 
significant (p > 0.05) between the two groups.

Table 1 shows the distribution of the study subjects 
according to their iodine nutrition status based on 
urinary iodine concentrations recommended by the 
WHO. It was observed that 73.6% of patients had 
biochemical evidence of mild iodine excess, and 5.7% 
of patients had evidence of iodine excess with a risk of 
adverse health consequences in the PTC group. On the 
other hand, 31.0% of individuals had evidence of mild 
iodine excess, and no one (0%) had evidence of marked 

iodine excess in the healthy group. The mean urinary 
iodine concentration was 223.54±55.78 microgram/liter 
in the PTC group and 154.29±61.83 microgram/liter in 
the healthy group. The difference between the two 
groups was statistically significant (p 0.05). 

Table 1: Distribution of the study subjects according 
to iodine nutrition status on the basis of urinary 
iodine concentration recommended by WHO (n=111)

Table 2 shows the distribution of the study subjects 
according to the presence or absence of high iodine 
intake. It was observed that the majority (79.3%) of 
patients had biochemical evidence of excess iodine 
intake in the PTC group as their urinary iodine 
concentrations were 200 microgram/liter or above. On 
the other hand, only 31.0% of individuals had 
biochemical evidence of excess iodine intake in the 
healthy group. Excess iodine intake significantly (p < 
0.05) increased with 8.48 times odds (95% CI 
3.30-22.33) in PTC patients.

Table 2 : Distribution of the study population according 
to presence or absence of excess iodine intake (n=111)

DISCUSSION

Papillary thyroid carcinoma (PTC) is the most common 
type of differentiated thyroid carcinoma, and the most 
common established risk factors for PTC are head-neck 
irradiation, a positive family history, and a few genetic 
disorders. In recent years, the global incidence of PTC 
has increased, and lifestyle changes that have occurred 
include the avoidance of head neck irradiation and 
global iodine fortification of salt and food to avoid 
thyroid disorders. According to information from the 
archives of the National Institute of Nuclear Medicine & 
Allied Sciences (NINMAS), the number of new PTC 
patients is also increasing in the Bangladeshi 
population. The number of new patients with 
differentiated thyroid carcinoma (DTC) in the last 
decade (2010–2019) was 4666, which was 14.8 times 
higher than the decade 1990–1999. The Bangladesh 
government introduced iodine-fortified dietary salt 
throughout the country in 1995. Evaluation is needed to 
ascertain whether the proportion of iodine in iodized salt 
is within the healthy limit or is excessive enough to 
cause over-iodization. Evaluation is also necessary to 
determine the possibility of any association between 
excess dietary iodine intake and the occurrence of PTC.

Lee et al. (15) showed that the mean age was 44.7±12.3 
years in PTC, which is comparable with the current study. 
Another study by Choi et al. (16) found the mean age was 
48.9 years in patients with thyroid cancer and 48.0 years 
in those without thyroid disease, which is higher than the 
present study. Here it was observed that the age of the 
majority of PTC patients was in the third and fourth 
decades of life. A study by Kim et al. (16) observed that 
the mean age was 47.7±12.4 years in the PTC group and 
47.8±11.3 years in the healthy group. The distribution of 
two matching variables, age and gender, was not 
significantly different between the PTC and healthy 
groups, which is also higher than the present study. The 
higher mean age and age range obtained by the studies of 
the above authors may be due to geographical variations, 
racial, ethnic differences, and genetic causes, which may 
significantly influence their study subjects.

It was discovered that women dominated PTC in the 
current study. However, the difference was not 
statistically significant (p > 0.05) between the two 

groups. The study by Choi et al. (16) showed the 
proportions of female subjects were 86.4% in the PTC 
group and 51.8% in subjects without thyroid disease. 
Similar observations were also noted regarding the PTC 
predominance in female subjects (17, 18, 19).

Regarding body weight, a study by Lee et al. (19) 
suggested that the prevalence of PTC is supposed to be 
related to obesity, which may affect the prognosis for 
PTC patients. Middle-aged, morbidly obese people are 
more vulnerable to PTC. However, the mechanisms 
implicated in the association between obesity and PTC 
are a matter of debate. They found a positive association 
between body mass index and the BRAF mutation and 
supported the hypothesis that excessive body weight 
influences tumor progression. Another study by Hwang 
et al. (20) suggested that body weight gain, as well as an 
annual elevation in the obesity indicators in middle-aged 
adults, have significant effects on the occurrence of 
PTC. Their results indicated that the PTC risk increases 
with rapidly increased weight and body mass index in 
comparison to stable body weight during the transition 
from middle-aged to late adulthood. Moreover, the 
effects of increases in weight or obesity on the risk of 
developing PTC with a tumor size of one centimeter are 
evident, suggesting that environmental or nutritional 
factors, rather than improved screening strategies for 
small tumors, should be a focus. Postmenopausal 
women show increased PTC risks attributable to 
middle-aged weight gain, supporting the need for 
intensive weight management. By considering 
modifiable aspects of weight change during adulthood, 
their results can provide substantial evidence for 
prioritizing the primary prevention of PTC about weight 
gain and mid-life obesity.

Most iodine absorbed in the body eventually appears in 
the urine. Therefore, urinary iodine concentration is a 
good marker of recent dietary iodine intake. In 
individuals, urinary iodine levels can vary somewhat 
from day to day and even within a given day; however, 
various studies have convincingly demonstrated that a 
profile of iodine concentrations in the morning or other 
casual urine specimens (child or adult) provides a 
sufficient assessment of a population’s iodine nutrition 
status. Round-the-clock urine samples are difficult to 

collect and are usually not necessary. Moreover, urinary 
iodine/creatinine ratios are unreliable, particularly when 
protein intake and consequently creatinine excretion is 
low (21).

In the current study, it was observed that the mean 
urinary iodine concentration was significantly (p < 0.05) 
higher in the PTC group than in the healthy group. A 
case-control study in China reported the median urinary 
iodine concentration was 517.2 microgram/Liter in PTC 
patients compared to 194.3 microgram/Liter in a control 
group (22). Another study in Korea reported a mean 
urinary iodine level of 786.0 microgram/Liter in PTC 
patients compared to 112.0 microgram/Liter in the 
control group (15). The urinary iodine concentration in a 
spot urine sample is regarded as a sensitive biomarker of 
excessive iodine intake, but the urinary iodine 
concentration alone does not adequately clarify the role 
of iodine intake in thyroid cancer or disorders (23). 

It was observed that a remarkable number of 
participants in both the PTC group (42 out of 53) and 
healthy comparison group (18 out of 58) had 
biochemical evidence of excess iodine intake as their 
urinary iodine concentrations were 200 microgram/liter 
or above. Excess iodine intake significantly (p < 0.05) 
increased with 8.48-fold odds (95% CI 3.30-22.33) in 
PTC patients. The findings of this study raise the 
suspicion that excess iodine intake may have a causal 
relationship with the occurrence of PTC. The study by 
Choi et al. (16) elucidates the role of dietary iodine in 
the development of thyroid cancer or thyroid disorders 
and signifies the importance of estimating people’s 
dietary iodine intake. Katagiri et al. (24) estimated the 
usual iodine intake in Japanese adults. They reported 
that the median iodine intake of each subject was 1,031 
microgram/day, whereas the median iodine intake 
overall for all subjects in the survey was only 273 
microgram/day in men. This was because the subjects 
consumed iodine-rich foods (kelp or soup stock) on at 
least one or more days of the 16 days. Yan et al.'s (25) 
study mentioned that high iodine intake is not a risk 
factor for PTC and that high urinary iodine is just a 
specific characteristic of this disease. Iodine retention 
was found in urinary iodine even with a large single 
dose iodine administration, e.g., oral administration or 

injection of iodinated contrast (about 30 grams of 
iodine), and the urinary iodine levels were transiently 
increased after receiving iodinated contrast and soon 
reverted back to baseline either in euthyroid subjects or 
in PTC patients regardless of thyroidectomy operation 
(26, 27). In animal studies, long-term excess iodine 
intake could not induce the onset of PTC. Although 
epidemiological evidence suggests that excessive iodine 
intake is related to the occurrence of PTC, the role of 
iodine in this process has not been firmly established. 
Therefore, the authors of a few studies supported the 
conclusion that high iodine intake is not a risk factor for 
PTC, either with a large single dose of iodine 
administration or long-term high iodine intake (28, 29).

On the other hand, a good number of studies suggest the 
possibility of an association between excess iodine 
intake and the occurrence of PTC. It has been well 
known that the relationship between the iodine intake 
level of a population and the occurrence of benign 
thyroid diseases is U-shaped, with an increase in risk 
from both low and high iodine intake levels. Several 
types of benign thyroid nodules, e.g., nodular goiter 
(NG), are associated with either high iodine intake or 
chronic iodine deficiency (18, 30). Deficient iodine 
intake leads to endemic goiter, whereas excessive iodine 
intake results in iodine-induced hyperthyroidism and 
autoimmune thyroid diseases (31). The study by Guan et 
al. (32) suspected the association between urinary iodine 
levels and the risk of PTC occurrence but could not 
definitively be established in that research work. The 
case-control study done by Lee et al. (15) indicated that 
iodine nutrition status differs significantly between PTC 
patients and healthy controls, suggesting that iodine 
may be involved in the occurrence of PTC. Zhou et al. 
(18) suggested that higher urinary bisphenol A 
concentrations and excessive iodine intake are 
associated with NG and PTC. A study by Wang et al. 
(33) showed excessive urinary iodine concentrations in 
67.0% of PTC patients compared to 19.9% in the 
healthy subjects. It demonstrated a significant 
association of high urinary iodine with benign thyroid 
nodules and PTC. The study by Huang et al. (34) 
showed excess urinary iodine concentrations in 44.3% 
of PTC patients compared to 22.2% of persons without 

PTC. Results of a few more studies demonstrated that 
urinary iodine levels in PTC patients were higher than 
those of healthy individuals (18, 25, 30).

Although the findings of a few previous studies are not 
conclusive or supportive of establishing any relationship 
between excess iodine intake and PTC, the findings of 
the current study suggest an increased risk of PTC in 
people with excess dietary iodine intake, which is also 
supported by a few other previous research studies.

CONCLUSION

This study revealed that a remarkable number of 
participants in both the PTC and healthy groups had 
biochemical evidence of excess dietary iodine intake as 
their urinary iodine concentrations were high. 
Moreover, a significant number of participants had 
biochemical evidence of excess iodine intake in the PTC 
group compared to that of the healthy group, which 
indicates a causal relationship between excess dietary 
iodine intake and the increased incidence of PTC. A 
large-scale study is needed to assess the iodine nutrition 
status of the Bangladeshi population and to ascertain the 
association between excess dietary iodine intake and 
PTC. Further studies are needed to assure whether the 
currently recommended iodine concentration in 
commercially available iodized dietary salt is within the 
healthy limit or is excessive enough to cause 
over-iodization.
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Statistical analyses were performed using Microsoft Excel 
and SPSS version 25. Quantitative data were described as 
mean, standard deviation, and range, and qualitative 
values were given as numbers and percentages. The 
chi-square test was used in the evaluation of categorical 
data. In the analyses, values at the P 0.05 level were 
considered statistically significant. 

RESULTS

The majority of the 279 patients (88.9%) were female, 
with ages ranging from three to 65 years, with a mean of 
41.6 ± 11.6 years. In terms of biochemistry, 113 patients 
were euthyroid, 126 were hyperthyroid, and 40 were 
hypothyroid. The most common findings in thyroid 
scintigraphy were reduced tracer uptake (35.4%) in the 
euthyroid group, hyperfunctioning gland (50.8%) in the 
hyperthyroid group, and absent or reduced uptake (40% 
each) in the hypothyroid group (Figures A, B, and C).

Figure 1: Distribution of thyroid scan findings in euthyroid 
(A), hyperthyroid (B) and hypothyroid (C) groups.

On the other hand, predominant findings from HRUS 
were normal thyroid gland (36.3%) in the euthyroid 
group, multinodular goiter (33.3%) in hyperthyroid 
group, post-thyroidectomy state (40%) in hypothyroid 
group (Figure 2 A, B, C).

Figure 2: Distribution of thyroid HRUS findings in 
euthyroid (A), hyperthyroid (B) and hypothyroid (C) 
groups. MNG- Multinodular goiter.

We also observed the distribution of thyroid HRUS 
findings in relation to thyroid scintigraphy results (Figure 
3). Statistical analyses of the findings revealed high 
significance (P < 0.001).

Figure 3: Bar chart showing distribution of thyroid HRUS 
and scan findings.

DISCUSSION

Abnormalities of the thyroid's function and structure are 
commonly encountered, and despite recent advances in 
thyroid imaging, scintigraphy and ultrasound remain the 
mainstays of the diagnostic work-up. Besides, while a 
thyroid scan can reveal the functional status of the gland, a 
hormone assay is ultimately required to assess the actual 
levels of thyroid hormones in the blood.

Most of the studies observed a correlation between these 
investigations and the background of diagnosed pathology, 
e.g., Grave’s disease, autoimmune thyroiditis, thyroid 
malignancy, etc. (1, 2). The data we represent is the 
cross-sectional picture of a tertiary-level institute in 
southern Dhaka where multitudes of patients are referred 
in various stages of disease course with a view to not only 
confirming the diagnosis but also monitoring treatment 
response and follow-up. Therefore, the depicted picture 
may not reveal the thyroid profile of the general 
population, but rather the prevailing pattern of diagnosed 
thyroid patients in the adjacent region.

Worldwide, thyroid-related disorders are more common in 
females, which was also evident in our data (3). The 
highest number of patients in our study sample were in the 
hyperthyroid group, with hyperfunctioning scan pictures 
and non-homogeneous enlarged glands in ultrasound. 
Alswat et al. also found a similar picture in hyperthyroid 
subjects but with a normal-sized thyroid gland (1).
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We had 32 post-total thyroidectomy cases who showed no 
remnant of thyroid tissue both in ultrasound and 
scintigraphy. These cases are usually referred to nuclear 
medicine centers after surgery for radio-iodine ablation 
therapy while they are not on thyroxin supplements and 
also for follow-up while they are taking the prescribed 
dosage. As a result, the biochemical profiles of our total 
thyroidectomy study subjects revealed both hypothyroid 
and euthyroid status.

In a study conducted in 2015, the hormone assay of 303 
individuals with normal thyroid ultrasound showed 
euthyroid status in 77.6% (4). In our study, the percentage 
of euthyroid patients is slightly lower, at about 64.1% in 
the normal ultrasound category and 58.3% in the normal 
thyroid scan category.

Reduced radiotracer concentrations in thyroid scans may 
indicate a variety of pathological conditions, as well as the 
impact of diet and medication (5). Among the pathologies, 
autoimmune and subacute thyroiditis are two commonly 
encountered disorders, and these may produce 
hyperthyroidism, subclinical hypothyroidism, or overt 
hypothyroidism depending on the stage of the disease. Our 
findings also reveal no definite pattern or preponderance 
of any pathological trait in the 64 patients with decreased 
tracer uptake.

Thyrotoxicosis is a frequent reason for referring patients to 
nuclear medicine centers for radio-iodine therapy, while 
Grave’s disease and toxic nodular goiter are the two most 
common pathologies causing thyrotoxicosis (1). All of our 
subjects with a hyperfunctioning thyroid gland had 
ultrasound findings consistent with either of these two 
disorders. The majority were also biochemically 
hyperthyroid; the remainder (27.3%) were euthyroid, 
which was most likely due to ongoing treatment.

All the patients showing a hot or cold nodule in the thyroid 
scan also had single or multiple nodular goiters in the 
ultrasound, except only one case showed 
non-homogeneous thyromegaly. Toxic nodule patients 
were also predominantly hyperthyroid, and cold nodule 
cases revealed a mixed pattern biochemically.

A poorly outlined thyroid bed in scintigraphy with an 
intact gland in ultrasound having various degrees of 
echotextural change is typical of thyroiditis, which also 

produces an initial hyperthyroid state due to the release of 
pre-formed hormones into the bloodstream. The 
hyperthyroid phase is usually short-lived (about one to 
three months), whereas symptoms often last three to six 
months (2, 6, 7). Our findings showed a very good overall 
agreement between thyroid scintigraphy, ultrasound 
findings, and hormone level, as 71.8% of subjects with 
poorly outlined thyroid glands at scan revealed 
non-homogeneous thyroid echotexture with or without 
enlargement. More than 90% of them also had increased 
thyroid hormone levels.

CONCLUSION

This study indicates that most of the patients from southern 
Dhaka referred to our institute have thyroid profiles 
concordant with hyperthyroidism and a female 
preponderance. It is also evident from the study that 
nuclear medicine techniques, e.g., scintigraphy and 
hormone assay, are time-proven methods for evaluation of 
thyroid gland function that complement each other, 
whereas neck ultrasound provides the anatomical details. 
The combination of these diagnostic tools is very 
beneficial and often essential in the detection and 
management of different types of thyroid disease.
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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 all thyroid 
cancers, and follicular carcinoma accounts for 10–15% of all 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 markers till 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 
National Institute 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 healthy 
individuals who had sonographically normal 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, as well as in the control group, in the NINMAS laboratory using 
the CLIA method. After the collection of all the required data, analysis 
was done by SPSS 24.0.

Results: The mean age of the cases was 35.8 ± 13.3 years and 34.6 ± 13.0 
years in 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) patients in the case group had high serum TPO Ab levels and 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).

Conclusion: There was a significant association of high TPO Ab titer 
found with DTC

Keywords: Papillary thyroid carcinoma, Follicular thyroid carcinoma, 
anti-thyroid peroxidase antibody. 
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INTRODUCTION

Thyroid cancer is the most frequent endocrine malignancy, 
accounting for around 1% of all malignancies and 90% of 
all 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 all thyroid 
cancers, and follicular carcinoma accounts for 10%–15% 
of all 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 individuals 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 

with autoimmune thyroid disease (10). Graves’ disease and 
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 clinical variants, 
namely diffuse and nodular variants. Papillary thyroid 
cancer is the 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 
Ab) titers are associated with an increased risk of thyroid 
cancer in individuals suffering from chronic thyroid 
inflammatory disease (12). In the general population, 
however, one or both 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 a case-control study done in 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 al. were the first ones to discover a relationship 
between Hashimoto's thyroiditis (HT) and PTC in 1955. 
The purpose of this study was to see whether there is an 
association between a high TPO Ab titer and differentiated 
thyroid carcinoma.

MATERIALS AND METHODS

This case-control study was carried out at the Thyroid 
Division of NINMAS, the Department of Otolaryngology 
at 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 

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 institutions 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 ± 

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)

Chi-square test* and Independent student t-test** were 
performed to compare between two groups.

The majority 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).

Figure-1: Pie diagram showing the gender distribution 
of the study subjects

*Data were analyzed using the Chi-square test to compare 
between two groups

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 levels were 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)

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

There is an association between chronic inflammation and 
the development of malignant tumors, which has already 
been proven in many human tumors such as colorectal 
cancer due to inflammatory bowel disease, hepatocellular 
carcinoma due to hepatitis B and C, and cervical 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, although 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. 

A previous study conducted by Graceffa et al. 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 revealed 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 majority 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 a male female ratio 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% were male in 
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 
Uhliarova et al, showed a total of  2117 patients underwent 
partial or total thyroidectomy for thyroid cancer, and there 
were 1738 (82%) female 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 Graceffa et al 
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 is 2.77 times higher than 

in patients with benign thyroid diseases. Furthermore, the 
relationship of Hashimoto'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 al. 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 beneficial 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.
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