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Abstract

Introduction: Differentiated thyroid cancer (DTC), the most common endocrine malignancy is subdivided
into papillary (the most common) and follicular type. Generally, DTC has a good prognosis with standard
treatments such as surgery and, in some cases, radioactive iodine (RAI). Post-treatment follow-up includes
thyroglobulin (Tg) and anti-thyroglobulin antibody (TgAb) measurement and imaging to assess treatment
success and detect recurrence. However, TgAb can interfere with Tg measurements, making it essential to
measure TgAb at different times (months).

Aim of the study: The aim of this study was to evaluate the changes in TgAb level in DTC patients after
thyroidectomy and its association with recurrence.

Methods: This was a retrospective cohort study done at the Faiha Specialized Diabetes, Endocrine, and
Metabolism Center (FDEMC), Basrah, Iraq, for individuals diagnosed with DTC between 2008 and 2023. The
data collected were analyzed using IBM SPSS Statistics for Windows, Version 21.0 (Released 2012; IBM Corp.,
Armonk, New York, United States). The categories were classified according to the TgAb level as: (i) elevated
(>115 TU/ml) and (ii) normal (<115 IU/ml), where TgAb levels measured at 0-6 months, 6-12 months, 24-36
months, 36-48 months, and beyond 48 months.

Results: The mean age at diagnosis of the study population (n=108) was 40.15 years with a female-to-male
ratio of 4:1. Among these individuals, 52.8% (n=57) were found to be obese. Total thyroidectomy was
performed on 84.3% (n=91). Papillary thyroid cancer was diagnosed in 69.5% (n=75). TgAb levels were

influenced by body mass index (BMI); higher BMI (>30kg/m2) was associated with less consistent TgAb
normalization, particularly beyond 48 months (P = 0.04). The study found no significant differences in TgAb
normalization based on gender, age, BMI, type of surgery, type of cancer, American Thyroid Association
(ATA) risk of recurrence, or radioactive iodine (RAI) treatment.

Conclusion: Factors including gender, age, type of surgery, type of cancer, ATA risk of recurrence, and RAI
treatment did not significantly affect TgAb normalization in DTC individuals over the study period. However,
higher BMI is associated with less consistent TgAb normalization in the long term.

Categories: Endocrinology/Diabetes/Metabolism, Internal Medicine
Keywords: thyroid cancer, changes of antithyroglobulin antibody, thyroid cancer recurrence, thyroglobulin
antibodies (tgab), differentiated thyroid cancer (dtc)

Introduction

Differentiated thyroid cancer (DTC) is the most prevalent endocrine malignancy, accounting for over 85% of
thyroid cancer cases. The majority of these cases are papillary thyroid cancer, with a smaller proportion
being follicular thyroid cancer [1]. Fortunately, they have a good prognosis if managed appropriately.
Standard management of DTC includes surgery with either total thyroidectomy or lobectomy in low-risk
cases in addition to RAI when required [2].

Thyrotropin or thyroid-stimulating hormone (TSH) is secreted by the pituitary gland and stimulates thyroid
gland growth through its receptors, playing a significant role in thyroid cancer risk [3]. The rate of thyroid
cancer recurrence is more than three times higher when TSH levels exceed 4 mIU/L compared to when TSH
levels are low [4]. Long-term treatment with levothyroxine is used to suppress TSH levels, thereby
preventing its stimulatory effects on thyroid cells and inhibiting regrowth [5].
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Although both normal and malignant thyroid cells produce serum thyroglobulin (Tg), Tg is not suitable for
diagnosing DTC. However, following thyroidectomy or RAI therapy, the lowest serum Tg can serve as a long-
term tumor marker for monitoring patients [6]. After surgery, monitoring levels of Tg are typically observed
within three to four weeks, although it may take several months for Tg to disappear from the serum
following RAI treatment or total thyroidectomy [7]. Monitoring serum Tg levels postoperatively is crucial for
assessing evidence of biochemical recurrence or not and therefore success of treatment [8].

Tg levels can be measured while TSH is suppressed by levothyroxine therapy withdrawal. Similarly, levels
can also be measured following TSH stimulation to elevate serum TSH above 30 mIU/L [6]. Tg concentration
can be increased significantly by TSH stimulation in both normal and thyroid cancer tissue. Therefore,
measuring serum TSH alongside serum Tg is essential for accurate interpretation [5].

Antithyroglobulin antibodies (TgAb) are autoantibodies targeting Tg, a glycoprotein produced by thyroid
cells and subsequently inserted into the follicular lumen of the thyroid gland [8]. TgAb can interfere with the
measurement of serum Tg, potentially leading to false-negative results. The presence of TgAb is significant
in the context of DTC follow-up because it complicates the interpretation of serum Tg levels. When TgAb are
present, they can bind to Tg, making Tg levels appear lower than they actually are, which could mask the
detection of residual or recurrent disease. TgAb can also cause interference in immunoassays by either
hindering Tg detection or, in some cases, falsely elevating measured Tg levels through assay interference
mechanisms. Therefore, TgADb levels should be measured concurrently with Tg to ensure accurate
monitoring [9].

By considering both Tg and TgADb levels, clinicians can more accurately assess the presence of thyroid tissue
and the effectiveness of treatments. This dual measurement approach is crucial for the long-term
monitoring and management of patients with DTC, ensuring timely detection of recurrence and appropriate
intervention [9]. The aim of this study was to evaluate the changes in TgAb level in DTC patients after
thyroidectomy and its association with recurrence.

Materials And Methods
Study design

This was a retrospective cohort study conducted at the Faiha Specialized Diabetes, Endocrine and
Metabolism Center (FDEMC), Basrah, Iraq, for patients diagnosed with DTC between 2008 and 2023. The
patients included had confirmed DTC by postoperative histopathology and were over 18 years of age. We
exclude patients aged less than 18 years, with non-DTC, pregnancy, and missing data as shown in Figure 1.
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FIGURE 1: Flowchart showing inclusion and exclusion criteria with
surgery type and radioactive iodine status.

DTC: differentiated thyroid cancer; RAI: radioactive iodine

Clinical procedures

Patients were selected depending on whether they had DTC diagnosed by histopathology postoperatively,
the type of surgery, and whether they received RAI or not. Categories were divided into two groups based on
TgAb levels: elevated (>115 IU/ml) and normal (<115 IU/ml). The disease was staged according to the
American Joint Committee on Cancer (AJCC) [10]. Treatments followed the American Thyroid Association
(ATA) guidelines 2015, involving lobectomy or total thyroidectomy, with lymph node dissection, when
necessary, levothyroxine suppression therapy, and RAI (I131) post surgery [2].

Data collection

The data collected in this study was age, age at diagnosis, gender, body mass index, and family history of
DTC. Laboratory results during follow-up comprised serum TSH, free thyroxin, Tg, and TgAb levels
measured at 0-6 months, 6-24 months, 24-36 months, 36-48 months, and beyond 48 months. Recurrence
was assessed using ultrasound imaging performed with Affiniti 50 G (Koninklijke Philips N.V., Amsterdam,
Netherlands) with probe L12-4 done by an endocrinologist specializing in thyroid ultrasound, whole-body
scans, and tissue samples from fine-needle aspiration biopsies or reoperations.

Laboratory methods

Tg measurements were performed using the chemiluminescent immunoassay Cobas® e411 platform (F.
Hoffmann-La Roche AG, Basel, Switzerland). Reference values according to the kit device are as follows:
TSH, 0.27-4.2 plU/mL; Free T4, 0.93-1.7 ng/dL; Tg, 1.4-78 IU/mL; TgAb, 0-115 IU/mL. Participants were
divided into two groups based on TgAb levels: (i) elevated (>115 IU/ml) and (ii) normal (€115 IU/ml),
according to the kit device.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for Windows, Version 21.0 (Released 2012; IBM Corp., Armonk,
New York, United States). Continuous variables such as age, BMI, and TgAb were summarized using mean,
standard deviation (SD), median, and interquartile range (IQR). Categorical variables like gender, clinical
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Variables

Age at diagnosis (years)

Gender

Body mass index (kg/m?)

Family history of positive DTC

Type of surgery

Type of cancer

AJCC stage

ATA risk recurrence

RAI

presentation, and treatment type were summarized using frequency and percentage. The Chi-square test was
used to assess the association between TgAD status and recurrence rates.

Ethical considerations

The study was approved by the FDEMC Research Committee (approval number: #56/35/32). Direct informed
consent from each patient was not required due to the retrospective nature of the study. Confidentiality and
data anonymity were rigorously maintained throughout the research according to the Helsinki Agreement
and its later amendments or comparable ethical standards.

Results

A total of 108 patients diagnosed with DTC were included in the study, with a mean age at diagnosis of 40.15
years (SD = 11.20) and an average BMI of 30.68kg/m2 (SD = 5.89) (Table 7). Women constituted about 81.5%
of the cohort (n=88). Regarding surgical interventions, 84.3% (n=91) underwent a total thyroidectomy, and
15.7% (n=17) had a lobectomy. The most common type of cancer was papillary, affecting 69.5% (n=75), with
non-papillary types in 30.5% (n=33).

Mean * SD Number (Percentage)

40.15+11.20
Female 88 (81.5%)
Male 20 (18.5%)

30.68+5.89

7 (6.5%)

Lobectomy 17 (15.7%)
Total thyroidectomy 91 (84.3%)
Papillary 75 (69.5%)
Non-papillary 33 (30.5%)
Stage 1 98 (90.7%)
Stage 2 6 (5.5%)
Low 76 (70.4%)
Intermediate 20 (18.5%)
High 8 (7.4%)
Received 48 (44.4%)
Not received 60 (55.6%)

TABLE 1: Demographic and clinical characteristics of the study cohort (N=108)

DTC: differentiated thyroid cancer; AJCC: American Joint Committee on Cancer; ATA: American Thyroid Association; RAl: Radioactive lodine

The ATA risk of recurrence staging system was classified as low in 70.4% (n=76), intermediate in 18.5%
(n=20), and high in 7.4% (n=8). Most patients were diagnosed at an early stage, with 90.7% (n=98) at AJCC
stage 1 and 5.5% (n=6) at stage 2. Additionally, 6.5% (n=7) reported a positive family history of DTC in first-
and second-degree relatives. In terms of treatment, 44.4% (n=48) received RAI therapy, while 55.6% (n=60)
did not.

Table 2 presents data on factors associated with TgAb levels across different categories, including age at
diagnosis, gender, BMI, type of surgery, type of cancer, ATA risk of recurrence, RAI treatment, and

AJCC staging. Comparisons between men and women across different time intervals show slightly lower
percentages of normal TgAb in men, although not statistically significant (p > 0.05).
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Factors

Gender

BMI (kg/m?)

Age (years)

Type of surgery

Type of cancer

ATA risk of
recurrence

RAI

Male
Female
p-value
<30

>30
p-value
<55

>55
p-value
Lobectomy

Total
thyroidectomy

p-value
Papillary
Non-papillary
p-value

Low

Intermediate -
high

p-value
Not received
Received

p-value

Normal TgAb, n (%)

0-6 months 6-12 months 12-24 months 24-36 months 36-48 months >48 months

(n=32) (n=50) (n=29) (n=23) (n=19) (n=29)
8 (100) 8 (72.3) 6 (100) 6 (100) 4 (80) 7 (87.5)
24 (82.8) 42 (80.8) 23 (85.2) 17 (89.5) 15 (88.2) 22 (84.6)
05 06 1.0 1.0 1.0 1.0

13 (76.5) 24 (75) 16 (84.2) 12 (100) 11 (100) 16 (100)
19 (95) 26 (83.9) 13 (92.9) 11 (84.6) 8 (72.7) 13 (72.2)
0.1 05 0.62 0.48 0.2 0.04

29 (85.3) 42(80.8) 25 (86) 18 (90) 14 (93.3) 23 (88.5)
3 (100) 8 (72.7) 4(100) 5 (100) 5 (71.4) 6 (75)
1.00 0.68 1.0 1.0 0.2 0.57

8 (100) 13 (81.3) 3 (75) 2(100) 2(100) 2(100)
24 (82.8) 37 (78.7) 26 (89.7) 21(91.3) 17 (85) 27 (84.4)
05 1 0.4 05 1 1

29 (85.3) 46 (79.3) 26 (86.7) 20 (90.9) 15 (83.3) 25 (83.3)
3 (100) 4 (80) 3(100) 3(100) 4 (100) 4 (100)

1 1 1 1 1 1

21 (95.5) 36 (76.6) 19 (82.6) 16 (94.1) 14 (82.4) 19 (82.6)
11(73.3) 12 (85.7) 9 (100) 6 (85.7) 5 (100) 9 (90)
0.13 07 03 05 1 1

23 (95.8) 34 (85) 14 (82.4) 9 (100) 7 (100) 11 (100)
9 (75) 16 (69.6) 15 (93.8) 14 (87.5) 12 (80) 18 (78.3)
0.61 0.1 06 05 05 0.1

TABLE 2: Analysis of changes in normal TgAb levels by various factors over time

BMI: body mass index; ATA: American Thyroid Association; RAI: radioactive iodine; TgAb: anti-thyroglobulin antibody

Note: There was no specific guideline for the timeframe. The comparisons were made at different follow-up times: (0-6 months, 6-12 months, 12-24
months, 24-36 months, 36-48 months, and >48 months)

Patients under 55 years of age tend to have higher percentages of normal TgAb compared to those over 55
years, without statistical significance (p > 0.05), indicating no clear age-related effect on TgAb
normalization.

Comparisons between individuals with BMI <30 kg/m2 (n=51, 47.2%) and those with BMI >30kg/m2 (n=57,

52.8%) reveal that those with BMI <30 kg/m? generally have higher percentages of normal TgAb, with
statistical significance at > 48 months (p = 0.04), suggesting a potential long-term association between lower
BMI and better TgAb normalization which is barely significant given that it has not been statistically
significant for the past four years. Therefore, to make a definitive conclusion based on BMI (obesity vs non-
obesity) in relationship to TgAb normalization is not a strong argument.

Comparison between lobectomy and total thyroidectomy shows similar percentages of normal TgAb with no
statistically significant differences (p > 0.05), suggesting that the type of surgery does not significantly
impact TgAb normalization.
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Papillary and non-papillary thyroid cancer patients exhibit comparable percentages of normal TgAb, without
significant differences (all P values = 1.0), indicating that the type of cancer does not strongly affect TgAb
normalization.

Lower ATA risk patients tend to have higher percentages of normal TgAb, especially noticeable in the 0-6
months period (p = 0.13) but not statistically significant, suggesting a potential association between lower
risk of recurrence and early TgAb normalization. Patients not treated with RAI generally show higher
percentages of normal TgAb, particularly noticeable in the 6-12 months period (p-value = 0.1) suggesting a
potential association between RAI therapy and slower TgAb normalization.

Figure 2 illustrates the variation in TgAb (IU/mL) levels across different time intervals for patients, depicted
by colored circles. Initially, at baseline, TgAb levels are generally below 600 IU/mL. However, at the 6-12-
month mark, several patients exhibit notably higher levels, reaching up to 4200 IU/mL in some cases.
Subsequently, TgAb levels tend to decline, with most follow-up periods showing levels predominantly under
600 IU/mL. Although occasional spikes occur in later follow-up periods, they are less frequent and lower in
magnitude compared to the 6-12 months period. Overall, the highest TgAb levels are observed at 6-12
months, followed by a general decline in subsequent periods. The black line likely indicates a median across
the time points.
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FIGURE 2: Changes in antithyroglobulin antibodies at various times
(months)

Baseline: 0-6 months

Discussion

This study shows individuals with relatively young age (mean age 40.15 years) that are consistent with
similar epidemiology [10], showing that thyroid cancer affects individuals in their 30s and 40s. The
prevalence of DTC was higher in females in comparison to males (F:M ratio =4:1). The reproductive age
factor and hormonal changes may explain this discrepancy and its similarity in nearby regions like Iran (F:M
ratio =3:1) [11,12].

The patients in this study were obese with high BMI, which has been recognized as a risk factor for different
types of cancer including DTC. This association may be affected by hormonal imbalances and chronic
inflammatory processes [13].

There was a small percentage with a positive family history of DTC first- and second-degree relatives while
most cases are sporadic [14]. This means that there is a need for genetic screening for patients with positive
family history [15].

Regarding the surgical intervention, the majority underwent total thyroidectomy while a small percentage
did lobectomy. Total thyroidectomy was preferred in those with confirmed malignancy or a high recurrent
rate, removing the essential disease sites and facilitating RAI therapy [2]. The most common type of DTC in
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this study was papillary, which is similar to global data and has a good prognosis with high survival [16].

AJCC data shows most patients were diagnosed at stage 1 while a small percentage were at stage 2 so the
diagnosis at an early stage is important in diagnosis and effective treatment which puts the patient at a good
prognosis and survival rate [17].

The ATA risk stratification shows most patients were classified as low risk while less than one-third was
classified as intermediate risk and a small percentage as high risk. The stratification risk is crucial for post
thyroidectomy guiding those with high risk to receive more treatment and follow-up [18].

The RAI was administered in less than half of the individuals. RAI is commonly used in DTC to ablate
thyroid residual and treat metastasis. The decision for RAI administration depends on several factors like
tumor size, staging, and recurrence risk [19].

This retrospective study analysis of TgAb normalization revealed no significant differences between male
and female patients over various time intervals. This result aligns with existing literature, which indicates
that gender does not significantly impact TgAb levels post-treatment in DTC patients. Studies have shown
that while thyroid cancer is more prevalent in women, gender does not affect the recurrence rates or TgAb
dynamics significantly [3,20].

A significant finding of this study is the influence of BMI on TgAb normalization, particularly at the > 48-

month interval. Patients with a higher BMI (>30 kg/m?) exhibited significantly lower TgAb normalization
rates. This observation is consistent with a previous study that links obesity with poorer thyroid cancer
outcomes [21]. Higher BMI can create an inflammatory environment, which may interfere with TgAb
normalization and overall cancer prognosis [22,23].

The study found no significant impact of age on TgAb normalization, with similar rates observed in patients
younger than 55 and those older than 55. This is supported by existing evidence showing that age, while
influencing the overall prognosis and aggressiveness of thyroid cancer, does not directly affect the levels of
TgAb post-treatment [17,24].

Whether patients underwent lobectomy or total thyroidectomy, this study did not show a significant effect
of the type of surgical intervention on TgAb normalization. This finding is in agreement with the current
understanding that both surgical methods can effectively manage TgAb levels, provided they are selected
based on individual risk and disease characteristics. The choice between lobectomy and total thyroidectomy
is often based on the extent of disease and risk factors rather than TgAb normalization potential [17,25,26].

The study observed no significant differences in TgAb normalization between patients with papillary and
non-papillary thyroid cancers. These findings are similar to those of previous studies showing that TgAb
dynamics are comparable within different types of DTC [24,27].

Furthermore, the risk of recurrence classification according to ATA shows no significant impact on TgAb
normalization. This suggests that even patients with a high risk of recurrence can achieve TgAb
normalization in a similar way; thus, an effective management strategy should be designed to their risk
profile. The finding of this study is comparable with previous studies indicating that risk adapting
management approach can reduce the effect of high recurrence risk on TgAb level [28,29].

In this study, the normalization of TgAb between patients who received RAI treatment and those who did not
was not significant. This result is comparable with previous results showing that RAI, while effective as an
adjuvant therapy, does not uniformly impact TgAD levels. The effectiveness of RAI in reducing TgAb levels
may depend on factors such as initial surgical interference and the disease extent [2,20].

The limitations of this study were retrospective design, small sample size, incomplete data, time interval
analysis difficulty, uncontrollable confounders, and single-center nature. Furthermore, the management of
the patients was not only handled by endocrinologists but also involved general surgeons, nuclear medicine
specialists, and internal medicine physicians, emphasizing the importance of teamwork; however, this may
lead to overlapping of missing information. Additionally, some patients were initially managed outside our
center and were either referred to us by other doctors or came on their own to complete their treatment.
Hence, a part of their earlier data may have been missing.

Conclusions

This study indicates that gender, age, type of surgery, type of cancer, ATA risk of recurrence, and RAI
treatment do not significantly affect the normalization of TgAb in DTC patients over time. However, a higher
BMI is associated with less consistent TgAb normalization, particularly in the long term.

Additional Information

2024 Jebur et al. Cureus 16(8): €66557. DOI 10.7759/cureus.66557 70of9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Mustafa M. Jebur, Ibrahim H. Hussein, Haider A. Alidrisi, Abbas A. Mansour

Acquisition, analysis, or interpretation of data: Mustafa M. Jebur, Ibrahim H. Hussein, Haider A.
Alidrisi, Abbas A. Mansour

Drafting of the manuscript: Mustafa M. Jebur, Ibrahim H. Hussein, Haider A. Alidrisi, Abbas A. Mansour

Critical review of the manuscript for important intellectual content: Mustafa M. Jebur, Ibrahim H.
Hussein, Haider A. Alidrisi, Abbas A. Mansour

Supervision: Mustafa M. Jebur, Ibrahim H. Hussein, Haider A. Alidrisi, Abbas A. Mansour

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Faiha Specialized
Diabetes, Endocrine and Metabolism Center (FDEMC) Research Committee issued approval #56/35/32. The
study was conducted according to the 1964 Declaration of Helsinki and its later amendments or comparable
ethical standards. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

We would like to thank the FDEMC for supporting and providing the data for this study and special thanks
for the patients participating in this study. We also thank the medical and laboratory staff involved in the
data collection and analysis.

References

1. Stewart LA, Kuo JH: Advancements in the treatment of differentiated thyroid cancer. Ther Adv Endocrinol
Metab. 2021, 12:20420188211000251.

2. Haugen BR: 2015 American Thyroid Association Management guidelines for adult patients with thyroid
nodules and differentiated thyroid cancer: what is new and what has changed?. Cancer. 2017, 123:372-81.
10.1002/cncr.30360

3. Soleimanisardoo L, Rouhani M, Sardoo FS, Gozashti MH: The effect of thyroid-stimulating hormone on
stage of differentiated thyroid carcinoma. Endocrinol Diabetes Metab. 2021, 4:e00266. 10.1002/edm?2.266

4.  Alaraifi AK, Alessa M, Hijazi LO, Alayed AM, Alsalem AA: TSH level as a risk factor of thyroid malignancy for
nodules in euthyroid patients. Acta Otorhinolaryngol Ital. 2023, 43:183-8. 10.14639/0392-100X-N2288

5. Evans C, Tennant S, Perros P: Serum thyroglobulin in the monitoring of differentiated thyroid cancer . Scand
] Clin Lab Invest Suppl. 2016, 245:5119-23. 10.1080/00365513.2016.1210339

6.  Prpi¢ M, Franceschi M, Romi¢ M, Juki¢ T, Kusi¢ Z: Thyroglobulin as a tumor marker in differentiated thyroid
cancer - clinical considerations. Acta Clin Croat. 2018, 57:518-27. 10.20471/acc.2018.57.03.16

7. Paudel J: Establishing a cutoff serum thyroglobulin value for the diagnosis and management of well-
differentiated thyroid cancer. World ] Nucl Med. 2023, 22:208-16. 10.1055/5-0043-1771286

8.  Spencer C, Fatemi S: Thyroglobulin antibody (TgAb) methods - Strengths, pitfalls and clinical utility for
monitoring TgAb-positive patients with differentiated thyroid cancer. Best Pract Res Clin Endocrinol Metab.
2013, 27:701-12. 10.1016/j.beem.2013.07.003

9. Morbelli S, Ferrarazzo G, Pomposelli E, et al.: Relationship between circulating anti-thyroglobulin
antibodies (TgAb) and tumor metabolism in patients with differentiated thyroid cancer (DTC): prognostic
implications. ] Endocrinol Invest. 2017, 40:417-24. 10.1007/s40618-016-0578-6

10.  James BC, Mitchell JM, Jeon HD, Vasilottos N, Grogan RH, Aschebrook-Kilfoy B: An update in international
trends in incidence rates of thyroid cancer, 1973-2007. Cancer Causes Control. 2018, 29:465-73.
10.1007/s10552-018-1023-2

11. Kitahara CM, Sosa JA: The changing incidence of thyroid cancer . Nat Rev Endocrinol. 2016, 12:646-53.
10.1038/nrendo.2016.110

12. Balajam NZ, Mousavian AH, Sheidaei A, et al.: The 15-year national trends of endocrine cancers incidence
among Iranian men and women; 2005-2020. Sci Rep. 2023, 13:7632. 10.1038/s41598-023-34155-2

13.  Kitahara CM, Platz EA, Freeman LE, et al.: Obesity and thyroid cancer risk among U.S. men and women: a
pooled analysis of five prospective studies. Cancer Epidemiol Biomarkers Prev. 2011, 20:464-72.
10.1158/1055-9965.EPI-10-1220

14. XulL, Li G, Wei Q, El-Naggar AK, Sturgis EM: Family history of cancer and risk of sporadic differentiated

2024 Jebur et al. Cureus 16(8): €66557. DOI 10.7759/cureus.66557 8of9


https://pubmed.ncbi.nlm.nih.gov/33796254/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/cncr.30360?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/cncr.30360?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/edm2.266?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/edm2.266?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14639/0392-100X-N2288?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14639/0392-100X-N2288?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/00365513.2016.1210339?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/00365513.2016.1210339?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.20471/acc.2018.57.03.16?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.20471/acc.2018.57.03.16?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0043-1771286?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0043-1771286?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.beem.2013.07.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.beem.2013.07.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40618-016-0578-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40618-016-0578-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10552-018-1023-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10552-018-1023-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrendo.2016.110?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrendo.2016.110?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41598-023-34155-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41598-023-34155-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1055-9965.EPI-10-1220?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1055-9965.EPI-10-1220?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/cncr.26398?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

thyroid carcinoma. Cancer. 2012, 118:1228-35. 10.1002/cncr.26398

Duggan MA, Anderson WF, Altekruse S, Penberthy L, Sherman ME: The Surveillance, Epidemiology, and
End Results (SEER) program and pathology: toward strengthening the critical relationship. Am J Surg
Pathol. 2016, 40:€94-e102. 10.1097/PAS.0000000000000749

Carling T, Udelsman R: Thyroid cancer. Annu Rev Med. 2014, 65:125-37. 10.1146/annurev-med-061512-
105739

Tuttle RM, Haugen B, Perrier ND: Updated American Joint Committee on Cancer/tumor-node-metastasis
staging system for differentiated and anaplastic thyroid cancer (Eighth Edition): what changed and why?.
Thyroid. 2017, 27:751-6. 10.1089/thy.2017.0102

Durante C, Montesano T, Torlontano M, et al.: Papillary thyroid cancer: time course of recurrences during
postsurgery surveillance. ] Clin Endocrinol Metab. 2013, 98:636-42. 10.1210/jc.2012-3401

Mazzaferri EL, Kloos RT: Clinical review 128: current approaches to primary therapy for papillary and
follicular thyroid cancer. ] Clin Endocrinol Metab. 2001, 86:1447-63. 10.1210/jcem.86.4.7407

Phan HT, Jager PL, van der Wal JE, et al.: The follow-up of patients with differentiated thyroid cancer and
undetectable thyroglobulin (Tg) and Tg antibodies during ablation. Eur ] Endocrinol. 2008, 158:77-83.
10.1530/EJE-07-0399

Franchini F, Palatucci G, Colao A, Ungaro P, Macchia PE, Nettore IC: Obesity and thyroid cancer risk: an
update. Int ] Environ Res Public Health. 2022, 19: 10.3390/ijerph19031116

Kitahara CM, Pfeiffer RM, Sosa JA, Shiels MS: Impact of overweight and obesity on us papillary thyroid
cancer incidence trends (1995-2015). ] Natl Cancer Inst. 2020, 112:810-7. 10.1093/jnci/djz202
Gasior-Perczak D, Patyga [, Szymonek M, et al.: The impact of BMI on clinical progress, response to
treatment, and disease course in patients with differentiated thyroid cancer. PLoS One. 2018, 13:e0204668.
10.1371/journal.pone.0204668

Haymart MR, Reyes-Gastelum D, Caoili E, Norton EC, Banerjee M: The relationship between imaging and
thyroid cancer diagnosis and survival. Oncologist. 2020, 25:765-71. 10.1634/theoncologist.2020-0159
Adam MA, Pura ], Gu L, et al.: Extent of surgery for papillary thyroid cancer is not associated with survival:
an analysis of 61,775 patients. Ann Surg. 2014, 260:601-7. 10.1097/SLA.0000000000000925

Vaisman F, Shaha A, Fish S, Michael Tuttle R: Initial therapy with either thyroid lobectomy or total
thyroidectomy without radioactive iodine remnant ablation is associated with very low rates of structural
disease recurrence in properly selected patients with differentiated thyroid cancer. Clin Endocrinol (Oxf).
2011, 75:112-9. 10.1111/j.1365-2265.2011.04002.x

Barbaro D, Basili G, Materazzi G: Total thyroidectomy vs. lobectomy in differentiated thyroid cancer: is
there a reasonable size cut-off for decision? A narrative review. Gland Surg. 2021, 10:2275-83. 10.21037/gs-
21-242

Filetti S, Durante C, Hartl D, et al.: Thyroid cancer: ESMO clinical practice guidelines for diagnosis,
treatment and follow-up. Ann Oncol. 2019, 30:1856-83. 10.1093/annonc/mdz400

Romei C, Elisei R: A narrative review of genetic alterations in primary thyroid epithelial cancer . Int ] Mol
Sci. 2021, 22:1726. 10.3390/ijms22041726

2024 Jebur et al. Cureus 16(8): €66557. DOI 10.7759/cureus.66557

90f9


https://dx.doi.org/10.1002/cncr.26398?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PAS.0000000000000749?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PAS.0000000000000749?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1146/annurev-med-061512-105739?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1146/annurev-med-061512-105739?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/thy.2017.0102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/thy.2017.0102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2012-3401?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2012-3401?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jcem.86.4.7407?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jcem.86.4.7407?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1530/EJE-07-0399?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1530/EJE-07-0399?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph19031116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph19031116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jnci/djz202?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jnci/djz202?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0204668?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0204668?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1634/theoncologist.2020-0159?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1634/theoncologist.2020-0159?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SLA.0000000000000925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SLA.0000000000000925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1365-2265.2011.04002.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1365-2265.2011.04002.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/gs-21-242?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/gs-21-242?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/annonc/mdz400?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/annonc/mdz400?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms22041726?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms22041726?utm_medium=email&utm_source=transaction

	Changes in Thyroglobulin Antibody Levels in Differentiated Thyroid Cancer Patients After Thyroidectomy: A Retrospective Study in Basrah, Iraq
	Abstract
	Introduction
	Materials And Methods
	Study design
	FIGURE 1: Flowchart showing inclusion and exclusion criteria with surgery type and radioactive iodine status.

	Clinical procedures
	Data collection
	Laboratory methods
	Statistical analysis
	Ethical considerations

	Results
	TABLE 1: Demographic and clinical characteristics of the study cohort (N=108)
	TABLE 2: Analysis of changes in normal TgAb levels by various factors over time
	FIGURE 2: Changes in antithyroglobulin antibodies at various times (months)

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


