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SUMMARY - This study aimed to investigate the association between type 2 diabetes mellitus
(T2DM), antidiabetic therapy, hypothyroidism, and thyroid cancer. We analyzed data from 320 pa-
tients who underwent thyroid surgery for suspicion of cancer. The diagnosis of thyroid cancer was
confirmed by histopathological analysis in 95 patients. No significant difference was found in the di-
agnosis of T2DM and hypothyroidism concerning the presence of thyroid cancer (p=0.13; p=0.85),
nor in the gender of patients with T2DM and hypothyroidism with respect to the type of thyroid
cancer (p=0.19; p=0.25). Patients with T2DM (Odds ratio [OR] 1.89; 95% CI, 0.856-4.163) and
patients with hypothyroidism (OR, 1.05; 95% CI, 0.530-2.164) had higher prevalence of thyroid
cancer, as did those who had both diagnoses combined (p=0.37; OR, 2.39; 95% CI, 0.333-17.278),
compared with the patients who did not have those diagnoses. Men with T2DM (OR, 6.19; 95% CI,
1.180-32.513) had higher prevalence of thyroid cancer than women. Patients who were on oral anti-
diabetics (OR, 1.91; 95% CI, 0.804-4.512) had higher prevalence of thyroid cancer than those receiv-
ing insulin. According to the results of this study, we can conclude that there is an association between
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T2DM, hypothyroidism, oral antidiabetics, and thyroid cancer.
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Introduction

In a large number of people, all sorts of knots can
occur in the thyroid gland throughout their lifetime,
and can be smaller or larger, solitary or multiple, and
with a much higher incidence in women than in men,
with a ratio of 3-4:1'. If we look at thyroid cancer ex-
clusively, it is also more frequently diagnosed in wom-
en, with a ratio of 2-3:1".The thyroid gland is the com-
monest site of malignancy in the endocrine system?.
The most frequent malignant tumors of the thyroid
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gland are papillary, follicular, and other differentiated
carcinomas of the thyroid gland**. Over the last few
decades, there have been multiple increases in the inci-
dence of thyroid cancer worldwide, including in Croa-
tia®”. The incidence of thyroid cancer is increasing in
Croatia, and according to the Croatian Institute of
Public Health the incidence rate is highest (29/100
000) in women 55-59 years of age®. Higher thyroid
cancer incidence can be partially explained as due to
more diagnostic procedures in the purpose of detect-
ing thyroid cancer, such as ultrasound, but these diag-
nostics cannot fully explain the higher incidence of
newly developed thyroid malignomas®°.

Risk factors for thyroid cancer are not yet fully es-
tablished. Only neck irradiation and iodine deficiency
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are well-known factors that increase the risk of thyroid
cancer*''2, The relationship between type 2 diabetes
mellitus (T2DM) and several carcinomas is well-es-
tablished, but the relationship between T2DM and
thyroid cancer is still controversial. One prospective
cohort study from 2011* has shown that women with
T2DM have a higher risk of thyroid cancer, and one
meta-analysis from 2014 clearly supported that claim
and did indeed find that women have a greater risk of
thyroid cancer if they have T2DM. The same meta-
analysis did not establish a relationship between dura-
tion of T2DM and thyroid cancer but found that pa-
tients who had diabetes mellitus (DM) not longer
than 5 years had significantly lower risk of developing
thyroid cancer®. In contrast to previous studies that
showed an association between T2DM and thyroid
cancer, studies such as that of Luo et al.* do not sup-
port the hypothesis that DM or antidiabetic medica-
tions are associated with a risk of thyroid cancer in
women. Given the possible effects of medications that
are being used in treating T2DM and occurrence of
thyroid carcinoma, recent studies, such as the one by
Cho et al.”’; show that metformin facilitates apoptosis
of thyroid cancer cells and can lower the risk of devel-
oping thyroid malignancy.

A meta-analysis of 61 studies by Han et al.’®
showed a higher prevalence of subclinical hypothy-
roidism in patients with T2DM. The prevalence of hy-
pothyroidism among patients with DM varies from
4.8 to 31.4%". Since the association of T2DM and
thyroid cancer has been suggested, a correlation be-
tween hypothyroidism and thyroid cancer has also
been suggested, with a higher incidence of hypothy-
roidism in patients with T2DM. To our knowledge,
there is no study in the literature examining the asso-
ciation of T2DM in combination with hypothyroid-
ism and thyroid cancer.

This study aimed to investigate the association be-
tween T2DM, antidiabetic medication, hypothyroid-
ism, and thyroid cancer. A secondary aim was to inves-
tigate whether T2DM and hypothyroidism affected
the size of thyroid cancer.

Patients and methods

Patients

This retrospective study included data from the
hospital records of 320 patients who underwent sur-
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gery for suspicion of thyroid cancer from January 2018
to December 2019 at the Clinic for Otorhinolaryngol-
ogy and Head and Neck Surgery in the Osijek Clinical
Hospital Centre. The pathohistological diagnosis
(PHD) confirmed thyroid cancer in 95 patients. The
tollowing data were analyzed: age, gender, diagnosis of
hypothyroidism before surgery, diagnosis of T2DM,
type of antidiabetic medication (insulin or peroral an-
tidiabetic medications), the type of thyroid cancer ac-
cording to PHD, and size of the cancer. The size of the
cancer was divided into two groups according to the
classification of the American Cancer Society: <2cm
and >2cm. The exclusion criteria were as follows: diag-
nosis of type I diabetes mellitus and hyperthyroidism.
All data were entered into a computer database, and
the data were only available to the researcher. This
study was approved by the Ethical Committee of our
institution. Given that this was a retrospective study,
the patients did not sign informed consent.

Statistical analysis

All the data were analyzed using SPSS (IBM Corp.
Released in 2013. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp.). The normal-
ity of the distribution of numerical variables was tested
with the Shapiro-Wilk test. Differences of categorical
variables were tested with the Chi-squared test and
Fisher’s exact test. Differences in numerical variables
between the two independent groups were tested us-
ing the Mann-Whitney U test. Conditional logistic
regression models were used to evaluate the effects of
T2DM, antidiabetic medication, and hypothyroidism
on thyroid cancer and the size of cancer. Adjusted
odds ratios (OR) with 95% confidence intervals (CI)
were calculated for each variable from the results of the
logistic regression model. All P values were two-sided.
'The significance level was set at a = 0.05.

Results

Out of 320 patients, 95 of them had thyroid cancer
confirmed by pathohistological analysis. Papillary can-
cer was the type of thyroid cancer with the highest
frequency (Table 1).

Out of 95 patients with thyroid cancer, 18 (18.9%)
were men and 77 (81.1%) were women. The median
age of all patients with thyroid cancer was 53.5 years
(interquartile range, 42.5-64.2 years). There was no
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significant difference in age regarding the gender of
patients with thyroid cancer (Mann Whitney U test,
p=0.43).

Out of 320 patients, 28 (8.8%) of them had T2DM,
5 (1.6%) patients were on insulin therapy, and 23
(7.2%) patients were on oral antidiabetics. Hypothy-
roidism before surgery was present in 42 (13.1%) out
of 320 patients.

There was no significant difference in the number
of patients with T2DM with respect to the number of
patients with hypothyroidism (Fisher’s exact test,
p=0.77) and with the type of antidiabetic therapy with
respect to the diagnosis of hypothyroidism (Fisher’s
exact test, p=0.57).

Table 1. Type of thyroid cancer according fo
pathohistological diagnosis

Diagnosis Frequency | Percent
Papillary cancer 72 75.8
Micropapillary cancer 7 7.3
iagiliigi Scancer with neck 5 53
Follicular cancer 5 53
Hurthle cell cancer 5 53
Medullary thyroid cancer |1 1

Total 95 100

There were 12 (12.6%) patients with T2DM and
thyroid cancer; 7 of them were men, while 5 of them
were women. No significant difference was found in
the presence of T2DM diagnosis compared with the
presence of thyroid cancer diagnosis (Fisher’s exact
test, p=0.13) or in the gender of patients with T2DM
regarding the type of thyroid cancer (Chi-squared test,
p=0.19).

There was no significant difference in the diagnosis
of T2DM with respect to the type of thyroid cancer
(Table 2).

There was no significant difference in the type of
antidiabetic therapy with respect to the type of thyroid
cancer (Table 3).

The total number of patients with hypothyroidism
and thyroid cancer was 13 (13.7%), and 4 of them were
men and 9 were women. There was no significant dif-
terence between the presence of a diagnosis of hypo-
thyroidism and the presence of a thyroid cancer diag-
nosis (Fisher’s exact test, p=0.85) or in the gender of
patients with hypothyroidism with respect to the type
of thyroid cancer (Chi-squared test, p=0.25).

There was no significant difference in the diagnosis
of hypothyroidism regarding the type of thyroid can-
cer (Table 4).

In the group of cancers that were larger than 2 cm,
the majority of them (17.9%) were papillary cancers.

Table 2. Diagnosis of type 2 diabetes mellitus with regard fo the type of thyroid cancer

Number (%) of patients with regard to the type of thyroid cancer
Papillary MIC.I‘O- Pa..plllary U Follicular | Hurthle Medl.lllary Total p*
papillary | with neck thyroid
cancer . cancer cell cancer
cancer metastasis cancer
TODM YES |10(13.9) |0(0) 0(0) 1(20) 1(20) 0(0) 12 (12.6)
NO [62(86.1) |7(100) 5(100) 4 (80) 4 (80) 1 (100) 83 (87.4) |0.78
Total 72 (100) |7 (100) 5 (100) 5 (100) 5(100) 1 (100) 95 (100)
*Chi-squared test; T2DM: type 2 diabetes mellitus
Table 3. Type of antidiabetic therapy with regard to the type of thyroid cancer
Type of therapy Number (%) with 'regard ‘to the type of thyrf)id cancer | p
Papillary cancer | Micropapillary cancer | Follicular cancer
Insulin 2 (20) 0 (0) 0 (0) 2(16.7)
Peroral antidiabetics |8 (80) 1 (100) 1 (100) 10(83.3) |0.78
Total 10 (100) 1 (100) 1 (100) 12 (100)
*Chi-squared test
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Table 4. The diagnosis of hypothyroidism before surgery with regard to type of thyroid cancer

Number (%) of patients with regard to the type of thyroid cancer
Diagnosis ‘of' Papillary Mic.ro— P:itpillary cancer | oo o | Hurthle Medl.lllary Total p*
hypothyroidism papillary | with neck thyroid
cancer ) cancer cell cancer
cancer metastasis cancer

YES |11(15.3) |1(14.3) |0(0) 1 (20) 0 (0) 0 (0) 13 (13.7)

NO [61(84.7) |6(85.7) |5 (100) 4 (80) 5(100) 1 (100) 82 (86.3) |0.84
Total 72 (100) |7 (100) 5(100) 5(100) 5(100) 1 (100) 95 (100)

*Chi-squared test

Table 5. Diagnosis of type 2 diabetes mellitus with regard
to the cancer size

Number (%)
with regard'to the Total p
cancer size
<2cm |>2cm
YES [10(14.1)|2(8.3) |12 (12.6)
T2DM
2 NO 61(85.9)|22(91.7)83(87.4)|0.72
Total 71 (100) |24 (100) |95 (100)

*Fisher’s exact test

Table 6. Diagnosis of hypothyroidism with regard
to the cancer size

Number (%)
L
<2cm  |>2cm
Hypo- YES |16 (22.5) |2 (8.3) |18 (18.9)
thyroidism [NO |55 (77.5) |22 (91.7) |77 (81.1) |0.15
Total 71 (100) (24 (100) |95 (100)

*Fisher’s exact test

Most of the patients (74.7%) had a cancer size of less
than 2 cm. There was no significant difference in can-
cer size with respect to the type of thyroid cancer
(Chi-squared test, p=0.49).

There was no significant difference between a diag-
nosis of T2DM, hypothyroidism, and cancer size (Ta-
bles 5 and 6).

Patients with T2DM (p=0.11; Odds ratio [OR]
1.89; 95% CI, 0.856-4.163) and patients with hypo-
thyroidism (p=0.84; OR, 1.05; 95% CI, 0.530-2.164)
had higher prevalence of thyroid cancer than patients
without T2DM and hypothyroidism. Patients with
T2DM and hypothyroidism also had higher preva-
lence of thyroid cancer (p=0.37; OR, 2.39; 95% CI,
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0.333-17.278) than patients without those diagnoses.
Patients who were on oral antidiabetics had higher
prevalence of thyroid cancer (p=0.13; OR, 1.91; 95%
CI, 0.804-4.512) than those receiving insulin (p=0.63;
OR, 0.62; 95% CI, 0.068 - 5,620). Women had higher
prevalence of thyroid cancer (p=0.53; OR, 1.20; 95%
CI,0.637-2.295) than men. Men with T2DM (p=0.01;
OR, 6.19; 95% CI, 1.180-32.513) had higher preva-
lence of thyroid cancer than women with T2DM
(p=0.48; OR, 1.41; 95% CI, 0.538-3.705). Patients
with T2DM (p=0.72; OR, 0.82; 95% CI, 0.286 -
2.379) and hypothyroidism (p=0.15; OR, 0.53; 95%
CIL, 0.172-1.652) did not have higher prevalence of
cancer sizes greater than 2 cm compared with those

without T2DM and hypothyroidism.

Discussion

In this study, we investigated the association be-
tween T2DM, antidiabetic medication, hypothyroid-
ism, and thyroid cancer. We also investigated the as-
sociation between T2DM, hypothyroidism, and the
size of the thyroid cancer. Diabetes mellitus and hypo-
thyroidism diagnoses are associated with an increased
risk of thyroid cancer®?!. Two recent large-sized stud-
ies indicate that a history of DM may be a risk factor
for thyroid cancer™?. In our study, 8.8% of subjects
had T2DM, which is slightly higher than the preva-
lence in Europe. In 2010, the prevalence of DM in
European regions including Russia was 8.5%, and the
global prevalence was 6.6%. Hypothyroidism prior to
surgery was present in 13.1% of patients, which is sig-
nificantly higher than the prevalence in the US. In the
National Health and Nutrition Examination Survey
(NHANES III study), a survey of 17.353 subjects rep-
resenting the US population, hypothyroidism was
found in 4.6% of subjects®. In their meta-analysis, Yeo
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et al. indicated that T2DM was associated with a sta-
tistically significant increase in thyroid cancer risk of
approximately 20% of overall study populations, with a
30% increase among women, but not among men'.
Results of the updated meta-analysis indicated that
patients with DM had a 20% increase in thyroid can-
cer incidence compared with those without DM. Fur-
thermore, women with DM had an impact on the risk
of thyroid cancer, and no significant difference was
detected when pooling for men*. Our retrospective
study showed that 39% of men with histopathologi-
cally proven thyroid malignancy also had T2DM,
whereas in women with T2DM only 6.5% had malig-
nant thyroid disease. Plausible biologic pathways link-
ing diabetes to thyroid cancer risk include chronic
thyroid-stimulating hormone (T'SH) stimulation, in-
sulin resistance, elevated circulating insulin levels, vita-
min D deficiency in diabetics, and antidiabetic medi-
cation-mediated effects'.

'The major weakness of our study was its retrospec-
tive design. We do not have data on how long patients
had T2DM and hypothyroidism. Tseng et al.”® showed
the lack of an overall association between diabetes and
thyroid cancer. Patients with DM of duration of less
than 5 years may have a significantly reduced risk®.
Nevertheless, the present study had several strengths.
We were able to conduct sex-specific analyses which
suggested that men with T2DM had higher odds of
thyroid cancer than women with T2DM.

Clinical hypothyroidism was found in around one-
tenth of patients with T2DM, which is in agreement
with a study by Nair et al.*, where clinical hypothy-
roidism was observed in around one-tenth of Indian
patients with type 2 diabetes. Subclinical hypothyroid-
ism was found in another 5% of patients®. In our study,
hypothyroidism was present in 13 (13.7%) subjects
with thyroid cancer. In their meta-analysis, Zheng et
al.?* addressed serum thyroid-stimulating hormone
(T'SH) and thyroid cancer risk. Their results indicate
that patients with thyroid cancer have significantly in-
creased levels of serum TSH. This hormone stimulates
the production and release of thyroid hormones and
promotes thyroid cancer growth as well as invasion
and angiogenesis. TSH also has growth effects in thy-
roid cancer?. There are differences in TSH levels be-
tween differentiated thyroid carcinoma and benign
thyroid enlargement. Patients with high TSH levels
have a higher risk of differentiated carcinoma than pa-
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tients with low T'SH levels. Thyroid-stimulating hor-
mone levels are an independent predictor for the diag-
nosis of thyroid malignancies in patients with thyroid
gland enlargement”. The role of hyperthyroidism in
the production of thyroid cancers is unclear. Nayci et
al.?® concluded that the rate of malignancy among pa-
tients with hyperthyroidism was significantly higher
than those with hypothyroidism. On the other hand,
the conclusion of the study by Rieger et al.?® which
included 1848 patients was that the rate of cancer is
lower among patients with hyperthyroidism in regions
endemic for goiter. There is no difference in glucose
tolerance, insulin sensitivity, lipid profile, and gluco-
regulatory hormone levels between TSH-suppressed
and euthyroid patients*’, which was also evident in the
present study because there was no significant differ-
ence in the diagnosis of T2DM with respect to the
diagnosis of hypothyroidism. Poor glycemic control is
associated with a significantly elevated risk of subclin-
ical hypothyroidism. The prevalence of subclinical hy-
pothyroidism is similar between patients with T2DM
and patients without T2DM?*. Mild hypothyroidism
in T2DM confers a protective effect with respect to
glucose tolerance, whereas the presence of overt hypo-
thyroidism in T2DM has a deleterious effect. The in-
creased incidence of subclinical hypothyroidism could
be a repercussion of a physiological attempt by the
body to mitigate the damage wrought by diabetes®’. In
our study, there was no significant difference in the di-
agnosis of diabetes regarding the type of thyroid can-
cer. Furthermore, there was no significant difference in
the type of antidiabetic therapy with respect to the
type of thyroid cancer and the diagnosis of hypothy-
roidism. Neither metformin nor any other anti-diabe-
tes medication was statistically significantly associated
with an altered relative thyroid cancer risk*?. On the
other hand, Seo et al. concluded that individuals who
were taking medication for T2DM had higher risk of
thyroid cancer compared with those individuals who
were not taking T2DM medication®. Among insulin
users, those on Glargine (an insulin analog) may have
an increased risk of cancer compared with those on
human insulin®. In our study, patients who were on
oral antidiabetics had higher prevalence of thyroid
cancer than patients who were on insulin. According
to our results, a diagnosis of diabetes or hypothyroid-
ism does not aftect the size of thyroid cancer.
Although there was no significant difference in the
presence of the diagnosis of T2DM and hypothyroid-
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ism or the type of antidiabetic therapy with respect to
thyroid cancer, patients with T2DM as well as with
hypothyroidism had a higher prevalence of thyroid
cancer than patients who did not have those diagnoses.
'The highest prevalence of thyroid cancer was found in
patients with T2DM and hypothyroidism in combina-
tion. There was therefore an association between
T2DM, hypothyroidism, oral antidiabetics, and thy-
roid cancer, but those variables were not associated
with the size of the thyroid cancer. Furthermore, the
limitations of this study, such as the number of thyroid
cancer patients who had T2DM and hypothyroidism
as comorbidity and the retrospective structure of the
study, should be taken into account when interpreting
the results. Due to the sampling method and the rela-
tively small sample size, the findings of this study are a
preliminary representation of the association between
T2DM, hypothyroidism, antidiabetic therapy, and
thyroid cancer. In conclusion, this study provides pre-
liminary evidence on the impact of T2DM, types of
antidiabetic therapy, and hypothyroidism on thyroid
cancer, and is a good basis for further research. How-
ever, future prospective studies with a larger number of
patients are expected to achieve stronger statistical sig-
nificance and confirmation of the obtained results.

Conflict of interest

The authors declare that there was no conflict of
interest.

References

1. Kusi¢ Z, Prgomet D. Karcinom stitne i dostitne Zljezde. In:
Prgomet D, editor. Tumori glave i vrata. Zagreb:Medicinska
naklada; 2019.p. 262-73.

2. Ron E, Schneider AB. Chapter 50: Thyroid Cancer. In: Schot-
tenfeld D, Fraumeni JF Jr, editors. Cancer Epidemiology and
Prevention. 3rd ed. New York, NY: Oxford University Press;
2006. p. 975-94.

3. Xing M. Molecular pathogenesis and mechanisms of thyroid
cancer. Nat Rev Cancer. 2013 Mar;13(3):184-99. doi: 10.1038/
nrc3431

4. Bumber B, Marjanovic Kavanagh M, Jakovcevic A, Sincic N,
Prstacic R, Prgomet D. Role of matrix metalloproteinases and
their inhibitors in the development of cervical metastases in
papillary thyroid cancer. Clin Otolaryngol. 2020 Jan;45(1):
55-62. doi: 10.1111/c0a.13466

5. Prgomet D, Bili¢ M, Kovac L, Hutinec Z, Topi¢ I. Locally in-
vasive papillary thyroid cancer--our experience. Lijec Vjesn.

2012 Sep — Oct;134(9-10):266-70.

134

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. NCD Risk Factor Collaboration (NCD-RisC). “Worldwide

trends in diabetes since 1980: a pooled analysis of 751 popu-
lation-based studies with 4.4 million participants”. Lancet.
2016 Apr 9;387(10027):1513-30. doi: 10.1016/50140-6736
(16)00618-8

. Prstaci¢ R, Bumber B, Marjanovi¢ Kavangh M, Jurlina M,

Ivkovi¢ I, Prgomet D. Metastasis predictors for neck sublevel
IIb in papillary thyroid carcinoma. Clin Otolaryngol. 2020
May;10.1111/coa. 13562. Epub 2020 May 3. doi:10.1111/
c0a.13562

. Hrvatski zavod za javno zdravstvo [Internet]. Zagreb; c2001 —

2020 [cited 2020 Apr 25]. Epidemiologija raka stitnjace; [about
2 screens]. Available from: https://www.hzjz.hr/sluzba-epide-
miologija-prevencija-nezaraznih-bolesti/epidemiologija-raka-
stitnjace/.

. Busco S, Paolo GR, Isabella S, Pezzotti P, Buzzoni C, Pannoz-

zo F. Increased incidence of thyroid cancer in Latina, Italy: A
possible role of detection of subclinical disease. Cancer Epide-
miol. 2013 Jun;37(3):262-9. doi: 10.1016/j.canep.2013.02.007
Prpi¢ M, Franceschi M, Romi¢ M, Juki¢ T, Kusi¢ Z. Thyro-
globulin as a Tumor Marker in Differentiated Thyroid Cancer
- Clinical Considerations. Acta Clin Croat. 2018 Sep;57(3):
518-27.d0i:10.20471/acc.2018.57.03.16

Ron E, Kleinerman RA, Boice JD Jr, LiVolsi VA, Flannery JT,
Fraumeni JF Jr. A population-based case-control study of thy-
roid cancer. ] Natl Cancer Inst. 1987 Jul;79(1):1-12.

Hirohata T. Radiation Carninogenesis. Semin Oncol. 1976
Mar;3(1):25-34.

Aschebrook-Kilfoy B, Sabra MM, Brenner A, Moore SC, Ron
E, Schatzkin A, et al. “Diabetes and thyroid cancer risk in the
National Institutes of Health-AARP Diet and Health Study”.
Thyroid. 2011 Sep;21(9):957-63. doi: 10.1089/thy.2010.0396
Yeo Y, Ma SH, Hwang Y, Horn-Ross PL, Hsing A, Lee KE, et
al. Diabetes mellitus and risk of thyroid cancer: a meta-analysis.
PLoS One. 2014 Jun 13;9(6):¢98135. PubMed PMID:
24927125. doi: 10.1371/journal.pone.0098135

Tseng CH. Metformin reduces thyroid cancer risk in Taiwan-
ese patients with type 2 diabetes. PLoS One. 2014 Oct
10;9(10):€109852. PubMed PMID: 25303400. doi: 10.1371/
journal.pone.0109852

Luo J, Phillips L, Liu S, Wactawski-Wende], Margolis KL. In-
cidence of Thyroid Carcinoma Among Patients With Hyper
and Hypothyroidism. ] Clin Endocrinol Metab. 2016 Mar;
101(3):1243-8. doi: 10.1210/¢.2015-3901

Cho SW, Yi KH, Han SK, Sun HJ, Kim YA, Oh BC, et al.
Therapeutic potential of metformin in papillary thyroid cancer
in vitro and in vivo. Mol Cell Endocrinol. 2014 Aug 5;393
(1-2): 24-9. doi: 10.1016/j.mce.2014.05.021

Han C, He X, Xia X, Li Y, Shi X, Shan Z, et al. Subclinical
hypothyroidism and type 2 diabetes: a systematic review and
meta-analysis. PLoS ONE. 2015 Aug 13; 10(8):¢0135233.
PubMed PMID: 26270348. doi: 10.1371/journal.pone

Wang C. Te relationship between type 2 diabetes mellitus and
related thyroid diseases. J Diabetes Res. 2013;2013:390534.
doi: 10.1155/2013/390534

Acta Clin Croat, Vol. 59, (Suppl. 1) 2020


https://www.hzjz.hr/sluzba-epidemiologija-prevencija-nezaraznih-bolesti/epidemiologija-raka-stitnjace/
https://www.hzjz.hr/sluzba-epidemiologija-prevencija-nezaraznih-bolesti/epidemiologija-raka-stitnjace/
https://www.hzjz.hr/sluzba-epidemiologija-prevencija-nezaraznih-bolesti/epidemiologija-raka-stitnjace/

7. Zub&ié et al. The Risk of Thyroid Cancer

20. Nayci AE, Arikan S, Akkus O, Segmen O, Gunver F.Incidence ~ 27. Rianto BUD, Wibowo AS, Herdini C. The Difference in Thy-

of Thyroid Carcinoma Among Patients With Hyper and Hy- roid Stimulating Hormone Levels between Differentiated Car-
pothyroidism. Int Surg. 2017 Jul — Aug;102(7-8):328-33. doi: cinoma and Benign Enlargement. Int Arch Otorhinolaryngol.
10.9738/INTSURG-D-17-00021.1 2020 Jan;24(1):e73-€79. PubMed PMID: 31892961. doi:

21. Li H, Qian J. Association of diabetes mellitus with thyroid can- 10.1055/5-0039-1692406
cer risk: A meta-analysis of cohort studies. Medicine (Balti- 28. Rieger R, Pimpl W, Money S, Rettenbacher L, Galvan G. Hy-

more). 2017 Nov;96(47):¢8230. PubMed PMID: 29381912. perthyroidism and concurrent thyroid malignancies. Surgery.
doi: doi:10.1097/MD.0000000000008230 1989 Jul;106(1):6-10.

22. Meinhold CL, Ron E, Schonfeld SJ, Alexander BH, Freedman 29. Parker WAE, Edafe O, Balasubramanian SP. Long-term treat-
DM, Linet MS, et al. Nonradiation Risk Factors for Thyroid ment-related morbidity in differentiated thyroid cancer: a sys-

tematic review of the literature. Pragmat Obs Res. 2017 May
16;8:57-67. doi: 10.2147/POR.5130510

30. Cho JH, Kim HJ, Lee JH, Park R, Moon JS, Yoon JS, et al. Poor
glycemic control is associated with the risk of subclinical hypo-
thyroidism in patients with type 2 diabetes mellitus. Korean J
Intern Med. 2016 Jul;31(4):703-11. doi: 10.3904/kjim.2015.198

31. Ashwini S, Bobby Z, Joseph M. Mild hypothyroidism impro-
ves glucose tolerance in experimental type 2 diabetes. Chem

Cancer in the US Radiologic Technologists Study. Am ] Epi-
demiol. 2010 Jan 15;171(2):242-52. doi: 10.1093/aje/kwp354

23. Pavlov R, Toplican I, Vrci¢ Keglevi¢ M. Ten-year trends in the
morbidity of diabetes mellitus and antidiabetic drug utilization

in Croatia: A study based on routinely collected data. Int J
Family Med. 2016;2016:9837496. doi: 10.1155/2016/9837496

24. Hage M, Zantout MS, Azar ST. Thyroid Disorders and Diabe-

tes Mellitus. J Thyroid Res. 2011;2011:439463. doi: 10.4061 Biol Interact. 2015 Jun 25;25(235):47-55. doi: 10.1016/j.
/2011/439463 cbi.2015.04.007
25. Abilash Nair C, Jayakumari PK, Jabbar RV. Prevalence and As- 35 Becker C, Jick SS, Meier CR, Bodmer M. No evidence for a
sociations of Hypothyroidism in Indian Patients with Type 2 decreased risk of thyroid cancer in association with use of met-
Diabetes Mellitus. ] Thyroid Res. 2018 Aug 9;2018:5386129. formin or other antidiabetic drugs: a case-control study. BMC
doi.org/10.1155/2018/5386129 Cancer. 2015 Oct 16;15:719. doi: 10.1186/512885-015-1719-6
26. Zheng J, Li C, Lu W, Wang C, Ai Z. Quantitative assessment 33, Seo YG, Choi HC, An AR, Park DJ, Park YJ, Lee KE, et al.
of preoperative serum thyrotropin level and thyroid cancer. The Association between Type 2 Diabetes Mellitus and Thy-
Oncotarget. 2016 Jun 7;7(23):34918-29. doi: 10.18632/onco- roid Cancer. ] Diabetes Res. 2017;2017:5850879. doi.org/
target.9201 10.1155/2017/5850879
Sazetak

POVEZANOST DIABETES MELLITUSA TIP 2, HIPOTIREOZE I KARCINOMA STITNJACE

Zeljko Zubcic, Anamarija Sestak, Hrvgje Mihalj, Zeljko Kotromanovié, Andrijana Veeva, Tin Prpic,
Matej Rezo, Stjepan Grga Milankovic, Vieran Bogovici Ivan Abicic

Cilj ove studije je bio ispitati povezanost diabetes mellitusa tip 2 (T2DM), antidijabeticke terapije, hipotireoze i karcino-
ma §titnjace. Analizirani su podaci od 320 pacijenata koji su operirani zbog sumnje na karcinom stitnjace. Dijagnoza karci-
noma stitnjace je potvrdena patohistologkom analizom kod 95 pacijenata. Nije nadena znacajna razlika u prisutnosti dijagno-
ze T2DM 1 hipotireoze u odnosu na prisutnost karcinoma §titnjace (p=0.13; p=0.85), kao niti u spolu ispitanika s T2DM i
hipotireozom s obzirom na tip karcinoma §titnjace (p=0.19; p=0.25). Pacijenti s T2DM (Odds ratio [OR] 1.89; 95% CI,
0.856-4.163) i pacijenti s hipotireozom (OR, 1.05; 95% CI, 0.530-2.164) su imali ve¢u vjerojatnost od karcinoma §titnjace,
kao i ispitanici koji su imali obje dijagnoze u kombinaciji (p=0.37; OR, 2.39; 95% CI, 0.333-17.278), u odnosu na pacijente
koji nemaju te dijagnoze. Muskarci s T2DM (OR, 6.19; 95% CI, 1.180-32.513) su imali vecu vjerojatnost od karcinoma
§titnjae od Zena. Veéu vjerojatnost od karcinoma §titnjace imali su pacijenti koji uzimaju peroralne antidijabetike (OR, 1.91;
95% CI, 0.804-4.512) u odnosu na one koji uzimaju inzulin. Prema rezultatima ove studije mozemo zaklju¢iti da postoji
povezanost T2DM, hipotireoze, peroralnih antidijabetika i karcinoma §titnjace.

Klju¢ne rijedi: diabetes mellitus tip 2; hipotireoza; karcinom Stitnjace
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