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Abstract
According to various authors, thyroid disorders like Hashimoto’s thyroiditis (HT), diffuse goiter or 
multinodular goiter, Graves’disease, medullary or papillary carcinoma could be found in a number 
of patients with primary hyperparathyroidism (PHPT). This association is more common in elderly 
women. Neck irradiation, lithium treatment and elevated TSH levels have been suggested as some 
of the possible causes of this co-existance. The aim of this study was to investigate and determine 
the prevalence of patients having both HT and PHPT, and the possible relation between these 
two diseases. We conducted a prospective study during three and a half years. This study included  
45,231 patients, which were referred by their general practitioner or endocrinologist, under sus-
picion of having thyroid and/or parathyroid disease. In these patients we measured serum levels 
of the following parameters: anti-thyroid peroxidase antibodies (antiTPO-Ab), anti-thyroglobulin 
antibodies (Tg-Ab), anti-TSH-receptor antibodies (TSHR-Ab), thyroid-stimulating hormone (TSH), 
parathyroid hormone (PTH) and calcium (Ca). In 2,267 of these 45,231 patients (5.01%) we noticed 
elevated antiTPO-Ab (3542±3407IU/mL), with statistical significant difference from normal val-
ues (normal range 0-70IU/mL), P<0.05, and normal levels of other antithyroid antibodies (Tg-Ab, 
TSHR-Ab). All patients with elevated antiTPO-Ab were assumed to have HT. Within this group, 43 
patients (1.89%) also had elevated serum levels of PTH (112.4±33.2pg/mL, normal range 8-76pg/
mL) as well as elevated serum levels of calcium (2.92±0.06mmol/L, normal range 2.2-2.65mmol/L). 
These laboratory findings, accompanied with clinical symptoms, satisfied the criteria for PHPT. 
The mean age in this subgroup was 60.5±12.2 years. All 2,267 patients had normal or slightly el-
evated TSH levels. In conclusion, under the reported rate of prevalence of PHPT in the general 
population of about 0.3%, our results indicated a 1.89% occurrence of PHPT in 2267 patients with 
HT in central Serbia. This may be due to the autoimmune inflammatory process in HT supporting 
PHPT to PTH or calcium supporting HT or to common genetical predisposition of both entities.

Introduction

E levated serum levels of parathyroid hormone (PTH) are the result of hypersecre-
tion from one or more parathyroid glands due to primary hyperparathyroidism 
(PHPT). In case of PHPT this excessive secretion of PTH is accompanied by hy-

percalcemia and hypophosphatemia. Less frequent causes of the elevated PTH are 
secondary and tertiary hyperparathyroidism, caused by a chronic calcium loss, which 
is characteristic for patients undergoing hemodialysis for chronic renal failure. Serum 
concentrations of PTH in these patients are elevated due to chronic hypocalcemia. 
While PHPT is accompanied by hypophosphatemia, in case of secondary HPT phos-
phate serum levels are elevated [1]. Tertiary hyperparathyroidism is a state of excessive 
secretion of parathyroid hormone (PTH) after a long period of secondary hyperpar-
athyroidism and resulting in hypercalcemia. It reflects development of autonomous 
parathyroid function following a period of persistent parathyroid stimulation. Never-
theless, the parathyroid glands fail to respond to the normal signals for PTH secretion 
and regulation of calcium levels. In these patients, the PTH and the calcium level are 
both high [2]. Parathyroid hormone radioimmunoassay and serum calcium levels are 
sufficient for establishing the diagnosis of PHPT, according to various authors [1, 3, 4]. 
It should be kept in mind that some patients with PHPT especially those in early course 
of disease, may have serum PTH levels that fluctuate close to the normal range. In such 
case multiple PTH measurements by more than one PTH assay can help to resolve the 
differential diagnosis [5]. 

The prevalence of PHPT is relatively low, but varies in different geographical regions. 
In Europe, the number of new cases of PHPT per 100,000 inhabitants is 100 annually 
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and breast and lung cancers which may lead to secretion of 
parathyroid hormone-related protein. 

The study was approved by the Ethical Board of the Clini-
cal Center of Kragujevac, and all patients gave their written 
consent for this study. 

Serum levels of TSH, antiTPO-Ab, anti-TSHR-Ab, antithy-
roglobulin (Tg-Ab) antibodies and PTH were measured by 
radioimmunoassay kits Company INEP, Serbia, for TSH, and 
Cisbio Bioassays, France for the rest of the measurements. 
Serum urea, creatinine and calcium were measured pho-
tometrically by Olympus AU 400 photometer, using kits of 
Olympus Life manufacturer and materials of Science Europa 
Gmbh (Irish Branch) Lismeehen O’ Callaghan’s Mills, Co. 
Clare, Ireland. Table 1 provides data about used kits and ref-
erence values.

We divided our patients into two groups: Group I included 
patients with only HT (increased antiTPO-Ab) and Group II 
patients having HT and also elevated PTH. 

The data were processed by the statistical program SPSS, 
version 13. Statistical significance was defined as P<0.05. The 
age of the patients, the antiTPO-Ab, TSH, PTH and calcium 
levels were expressed by the mean±SD, and also by the me-
dian (Me), since the data were not evenly distributed. 

Results 

Group I included 2267 patients (5.01%) with HT, who had 
elevated serum levels of antiTPO-Ab, without elevated 
concentration of antiTSHR-Ab or antiTg-Ab. This Group in-
cluded 96.7% women and 3.3% men, with a mean age of 
47.3±12.2 years. The average value of serum antiTPO-Ab was 
3542±3407IU/mL and Me was 2209IU/mL, (range from 135-
11231IU/mL) quite above the upper limit of normal range 
with statistical difference between normal and abnormal 
values of antiTPO-Ab (P<0.05). Our normal range of serum 
antiTPO-Ab is 0-70IU/mL. In all patients of Group I, serum 
TSH level was slightly elevated or within the normal range. 
Mean value of TSH was 3.41±3.29mIU/L, Me 2.4mIU/L, with 
a range of 0.3-10.2mIU/L (normal range for TSH: 0.3-5.5mIU/
L). There was no statistical difference between normal TSH 
level and TSH level in Group I.

Patients in Group II included 43 out of the 2267 patients 
with HT (1.89%), where we found increased serum PTH, with 
a mean value of 112.4±33.2pg/mL, Me 89.6pg/mL and range 
79.2-238pg/mL (the normal range for PTH is 8-76pg/mL). All 
patients in Group II also had hypercalcemia. The average val-
ue of serum calcium was 2.92±0.06mmol/L, Me 2.81mmol/L, 
range 2.73-2.98mmol/L (reference range: 2.20-2.65mmol/L). 
Serum PTH and calcium concentrations were significantly 
higher (P<0.05) than in Group I, and were also significantly 
higher (P<0.05) than the reference values for PTH and cal-
cium. In Table 2 and Figure 1, the concentrations of TSH, 
antiTPO-Ab, PTH and calcium are shown. The prevalence of 
patients with PHPT in the population of patients with HT was 
1.89% and significantly higher than the prevalence of PHPT 
in the general population, which is 0.3% (P<0.05). In Group 
II, concentrations of antiTPO-Ab and TSH were elevated 
(antiTPO-Ab=3025±1058IU/mL, Me 3828IU/mL, range 1131-
6109IU/mL; TSH=3.9±3.5mIU/l, Me 2.65, range 0.4-12.1mIU/L). 
These values were not significantly different from the Group 
I, with statistical difference between normal and abnormal 
values of antiTPO-Ab (P<0.05). There was no statistical dif-

while in USA, this rate is 21.6 new cases per 100,000 inhabit-
ants per year [6, 7]. In the general population the prevalence 
of PHPT in Europe is about 0.3% [8], while in the USA is 0.1% 
[7].  Over the last few decades, the epidemiology of PHPT 
has undergone marked changes. The introduction of rou-
tine serum calcium measurements in the 1970s, facilitated 
the diagnosis of asymptomatic PHPT. Epidemiological stud-
ies reported a higher prevalence than previously presumed. 
In a study analysing the changes in prevalence of newly 
diagnosed PHPT in Danish hospitals, the mean patient age 
at the time of diagnosis increased significantly from 1980 
to 1999 [9], thus suggesting a change in age pattern of the 
disease. In Scandinavian and in other countries the preva-
lence of PHPT in 55-75 years old post-menopausal women 
rose to 2.1%-3% [4, 10]. Gender difference was documented 
by other researchers who reported a female predominance 
of 5:1 in elderly European PHPT patients [8]. 

Primary hyperparathyroidism is sometimes associated 
with disorders of other endocrine glands, especially of the 
thyroid gland [11-13], like Hashimoto’s thyroiditis (HT) [11], 
multinodular or nodular goiter [11, 14], Graves’ disease [13], 
papillary or medullary thyroid carcinoma [11, 12], multiple 
endocrine neoplasia (MEN syndrome) [15] and in other types 
of polyglandular syndromes [16].

It is known that in some cases of thyroid diseases, autoan-
tibodies like thyroid stimulating hormone receptor antibod-
ies (TSHR-Ab) may induce Graves’ disease, and autoantibod-
ies to thyroid peroxidase (TPO-Ab) may also induce chronic 
autoimmune HT [17]. According to some researchers, 73.5% 
to 99.3% of patients with HT have elevated levels of serum 
antiTPO-Ab [18-20]. 

Elevated serum levels of parathyroid hormone (PTH) in 
case of PHPT are accompanied by hypercalcemia [1, 3, 4]. 
According to some researchers PHPT is related to HT.  In 
these studies, the rate of thyroid diseases coexisting with 
PHPT is reported to be 1.4%-10.9%, in different geographic 
regions [11, 21-26]. Additionally, no difference in calcitonin 
levels or in the frequency of elevated calcitonin was found 
at patients with and without HT, irrespective of sex [27]. 
Thus, we studied the prevalence of PHPT in patients with 
HT in central Serbia.

Subjects and methods

This prospective study included 45,231 patients of both 
genders (1945 men and 43286 women). The average age of 
men was 52.4±19.1 years old, median age was 54 and the 
age range was 18-84 years. On the other hand, the average 
age of women was 50.4±14.2 years old, median age was 53, 
and the age range was 18-83 years. These patients lived in 
Sumadija region of central Serbia. The study was conducted 
from January the 1st 2009 to June the 1st 2012 at the Depart-
ment of Nuclear Medicine, Clinical Center Kragujevac. All 
patients were referred by their general practitioner or endo-
crinologist, under clinical suspicion of having thyroid and/or 
parathyroid disease. Patients with Graves’ disease (elevated 
serum antiTSHR-Ab), subacute thyroiditis (low uptake of 131I), 
renal disease (elevated urea and creatinine were excluded 
from the study). Based on data from the personal history of 
the patient, we also excluded other autoimmune diseases, 
like Sjogren’s syndrome, systematic lupus, rheumatoid ar-
thritis, pernicious anemia, celiac disease, Addison’s disease 
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signs or symptoms of hypothyroidism, 
such as dry skin, a pale, oedematous face 
and constipation (8.16% were sympto-
matic). 

Serum antiTPO-Ab could also be de-
tected in 50%-90% of patients with 
Graves’ disease where antibodies to other 
structures of the thyroid gland could also 
be found. On the contrary, in HT other an-
tibodies are rarely found [17, 20]. The link 
between HT and PHPT was not explored 
in sufficient detail so far, although it was 
first described in 1947 [31]. Various au-
thors investigated the association of si-
multaneous pathology in the two glands, 

to determine the best surgical approach [11, 12, 32-34]. These 
researchers found that the significant association of simul-
taneous pathology in the two glands justifies preoperative 
and intraoperative thyroid examination in patients with 
PHPT to avoid misdiagnosis or delayed diagnosis of thyroid 
pathologies and to determine the best surgical approach for 
patients [11, 12, 32-34].

According to the results of our research, PHPT prevalence 
in patients with diagnosed HT was 1.89%. Patients also had 
been observed and referred by their primary care physician 
or endocrinologist under the suspicion of dysfunction of 
parathyroid glands. Most of them had nonspecific symp-
toms like getting easily tired, weakness and forgetfulness. 
Only seven patients (16.27%) had signs and symptoms of 
advanced clinical stage of PHPT like loss of appetite, nausea, 
vomiting, constipation, bone and joint pain. This finding is in 
agreement with the literature, where about 80% of people 
with PHPT were having few or no symptoms [35].

In the general population, in Europe the prevalence of 
PHPT is reported to be about 0.3% [8]. Our results indicat-
ed that in HT patients, PHPT is significantly more frequent 
1.89%. Other studies confirmed our results and also showed 
that the incidence of thyroid disease is higher in patients 
with PHPT than in the general population [11-14, 25, 26, 32].

Table 2. Concentrations of antiTPO-Ab, TSH , PTH and Ca in Groups I and II 

 Group I Group II P

antiTPO-Ab 3542±3407 IU/mL 3025±1058IU/mL ns

TSH 3.30±3.17mIU/L 3.9±3.5mIU/L ns

PTH 40.5±17.2pg/mL 112.4±33.2pg/mL P<0.05

Ca 2.2-2.65mmol/L 2.92±0.06mmol/L P<0.05

* antiTPO-Ab: anti-thyreoperoxidase antibody; TSH: thyroid-stimulating hor-
mone;  PTH: parathyroid hormone; Ca: calcium; HT: Group of patients with HT; 
HT+PHPT: Group of patients with HT and PHPT; ns: non-significant 

Table 1. The used kits and reference values

Kit Methodology Manufacturer Device Reference range

TPO-AB-CT RIA

Cisbio Bioassays, France

Wallac 1470 
Automatic 

Wizard

0-70IU/mL

TR-AB-CT » 0-1IU/mL

TGAB one step » 0-30IU/mL

ELSA-PTH » 8-76pg/mL

IRMA TSH IRMA INEP, Serbia 0.3-5.5mIU/L

Urea

photometric 
color test

Olympus Life and material Science Eu-
ropa GmbH (Irish Branch) Lismeehan 
O’ Callaghan’s Mills, Co. Clare, Ireland

Olympus AU 
400

3.5–7.5mmol/L

Creatinin 49-106µmol/L

 Calcium ARSENAZO III 2.2-2.65mmol/L

*TPO-Ab-CT: anti-thyreoperoxidase antibody kit; TRAB-CT: antiTSHR-Ab kit; Tg-Ab one step: antiTgAb kit, ELISA-PTH kit; IRMA TSH kit; 
RIA: radioimmunoassay; IRMA: immunoradiometric assay

ference between normal TSH level and TSH level in Group II. 
The average age of patients in Group II was 60.5±12.2 years, 
range from 19-78 years. From the 43 patients in the Group II, 
41 (95.4 %) were females, and only two (4.6%) were males. 
The average age of women was 60.9±12.6, and the age of the 
two male patients was 45 and 68 years. 

Discussion 

Hashimoto’s thyroiditis is characterized by chronic immuno-
logical damage of thyrocytes which leads to hypothyroidism 
[28]. Prevalence of HT in the general population ranges from 
0.1% to 5%, making it the most common autoimmune dis-
ease of the thyroid gland, mainly in women from 45 to 65 
years old (ratio women: men 10-20:1) [29, 30]. In our study 
prevalence of HT was 5.01%, as elevated level of antiTPO-Ab 
was present at 2267 patients (ratio women: men 29:1). This 
disease is characterized by the presence of circulating anti-
bodies specific for thyroid peroxidase in the serum (antiT-
PO-Ab, previously called “anti-microsomal antibodies“) [18]. 
Most of our patients with HT have no typical signs or symp-
toms. In some cases, patients with elevated serum TSH level, 
depending on the severity of the hormone deficiency, had 
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The underlying mechanism that possibly links HT to PHPT 
is not quite clear. Data from animal experiments indicated 
that chronically elevated TSH in the advanced stage of HT 
may cause hyperplasia of parathyroid glands [36], especially 
if hypothyroidism arises. We found an increased serum TSH 
in 8.16% of patients but the difference in TSH levels between 
Groups I and II was not significant, indicating that TSH could not 
be the factor that linked these two diseases. Human [14] and 
animal [37] research studies reported increased endogenous 
calcium concentrations in PHPT as a growth factor for the de-
velopment of goiter. These studies concluded that elevated 
serum PTH [14] and elevated calcium [37] are the main factors 
that associate PHPT with HT. All our patients from Group II had 
elevated both serum PTH and calcium levels, which imposed 
the theoretical possibility of this being the cause of HT. Direct 
experimental evidence is lacking in humans [37]. The specula-
tion about the possible role of PTH acting by itself as a goitro-
genic factor in hyperparathyroid patients is undetermined, by 
the observation that the prevalence of concurrent thyroid dis-
ease was significantly lower in patients with secondary HPT, 
in whom the average serum PTH concentrations were greater 
than those in patients with primary HPT [14].

Considering that a small number of patients with HT had 
elevated serum PTH and serum calcium, development of HT 
in these patients could be due to genetic and environmental 
factors [38-40].

Serum antiTPO-Ab were elevated in both groups of our 
patients and varied in a wide range of several thousand IU/
mL. There are reports in the literature that in certain PHPT 
patients anti-parathyroid-Ab were found, so it seems that 
an immunological relation between HT and PHPT exists 
[41]. For published data, we could speculate that in some HT 
patients, increased PTH secretion is due to chronic inflam-
mation, as during HT thyroid cells participate in the immune 
response, due to their ability to produce cytokines and to 
react on their presence. In the HT, serum interleukins IL-1, IL-
6 and IL-8 were found elevated and in PHPT IL-6 and tumor 
necrosis factor- α (TNF-α) were also found elevated [42-45]. 

Some researchers suggested that previous lithium treat-
ment and also neck irradiation especially in childhood were 
a possible cause of the association of HT and PHPT [4, 18, 46]. 
According to the past histories of our patients, none was ex-
posed to these two factors.

It is widely known that thyroid gland diseases are more 
common in women. According to the literature, after the age 
of 50, 1/10, and after the age of 60, 1/6 woman will become 
hypothyroid [33]. Our results showed that simultaneous ele-

vation of both serum antiTPO-Ab and PTH were mainly found 
in women at the age of 60.9±12.6 and that the prevalence of 
PHPT in this age group was significantly higher than in the 
general population. This is in accordance with the findings of 
others [3, 9]. Aging may lead to an increase in PTH levels and 
a decrease in vitamin D concentrations in postmenopausal 
women [47, 48].

This may be due to change of regulatory mechanisms, 
such as estrogen levels, especially the estrogen withdrawal 
at menopause, that might cause or trigger autoimmune dis-
eases in women. The production of cytokines IL-6, IL-1 and 
TNF-α increased after menopause, as does the physiological 
response to those cytokines during and after menopause 
[49]. These serum interleukins were found elevated in HT 
[42, 44, 45] and also tumor necrosis factor-α (TNF-α) and IL-6 
were also found elevated in PHPT [43-45].This may explain 
the connection between menopause and these diseases.

In our study the average age of patients of Group II was 
60.9±12.6, and that of patients of Group I was 47.3±12.2 years, 
so the influence of age on these two diseases can be further 
investigated. Besides, socio-medical factors shouldn’t be 
disregarded, since others have shown that older women un-
dergo more often medical check-ups [50].

In conclusion, under the reported rate of prevalence of 
PHPT in the general population of about 0.3%, our results in-
dicated a 1.89% occurrence of PHPT in 2267 patients with HT 
in central Serbia. This may be either due to the autoimmune 
inflammatory process in HT causing PHPT or due to PTH or 
calcium hyperproduction causing HT or due to common ge-
netical predisposition of both entities.

 
The authors declare that they have no conflicts of interest.

   Bibliography

1. MacKenzie-Feder J, Sirrs S, Anderson D et al. Primary Hyperpar-
athyroidism: An Overview. Int J Endocrinol 2011; 2011: 251410. 

2. Tominaga Y.  Surgical and medical management of tertiary hy-
perparathyroidism. WJOES 2010: 2(3): 105-9.

3. Siilin H, Rastad J, Ljunggren Ö, Lundgren E. Disturbances of 
Calcium Homeostasis Consistent with Mild Primary Hyperpar-
athyroidism in Premenopausal Women and Associated Mor-
bidity. J  Clin  Endocrinol Metab 2008; 93: 47-53.

4. Bilezikian JP, Silverberg SJ. Primary hyperparathyroidism: Epi-
demiology and clinical consequences. Clinic Rev Bone Miner 
Metab 2002; 1: 25-34. 

5. Deftos LJ. Immunoassays for PTH and PTHrP: clinical applica-
tions. In: Bilezikian JP, Marcus R, Levine MA, Eds. The parathy-
roids. 2nd ed. New York: Academic Press; 2001: 143-65.  

6. Deshmukh RG, Alsagoff SAL, Krishnan S et al. Primary hyper-
parathyroidism presenting with pathological fracture. JRCS Ed 
1998; 43: 424-7.

7. Wermers RA, Khosla S, Atkinson EJ et al. Incidence of Primary 
Hyperparathyroidism in Rochester, Minnesota, 1993–2001: An 
Update on the Changing Epidemiology of the Disease. J Bone 
Miner Res 2006; 21: 171-7.  

8. Adami S, Marcocci C, Gatti D. Epidemiology of primary hyper-
parathyroidism in Europe. J Bone Miner Res 2002; 17 (Suppl 2): 
N18-23. 

9. Vestergaard P, Mosekilde L. Incidence of primary hyperparath-
yroidism, frequency of  surgical interventions and mortality 
based on the data from the National Patient Registry. Ugeskr 
Laeger 2004; 166: 41-5.

Figure 1. *Concentration of TPO-Ab, PTH, TSH and Ca in Groups I and II. 
*antiTPO-Ab: anti-thyreoperoxidase antibody; TSH: thyroid-stimulating hor-
mone;  PTH: parathyroid hormone; Ca: calcium.

Original Article



Hellenic Journal of Nuclear Medicine www.nuclmed.gr90 May - August 2013

10. Palmer M, Jakobsson S, Akerstrom G, Ljunghall S. Prevalence 
of hypercalcemia in a health survey: a 14-year follow-up study 
of serum calcium values. Eur J Clin Invest 1988; 18: 39-46.

11. Kösem M, Algün E, Kotan C et al. Coexistent thyroid patholo-
gies and high rate of papillary cancer in patients with primary 
hyperparathyroidism: controversies about minimal invasive 
parathyroid surgery. Acta Chir Belg 2004; 104: 568-71.

12.  Alavi MS, Azarpira N, Mojallal M. Incidental finding of bilateral 
papillary thyroid carcinoma in a patient with primary hyper-
parathyroidism. Hell J Nucl Med 2010; 13: 56-8.  

13. Xiao H, Yu B, Wang S, Chen G. Concomitant Graves’ disease 
and primary hyperparathyroidism: the first case report in 
mainland of China and literature review. Chin Med J (Engl) 
2002; 115: 939-41.

14. dell’Erba L, Baldari S, Borsato N et al. Retrospective analysis of 
the association of nodular goiter with primary and secondary 
hyperparathyroidism. Eur J Endocrinol 2001; 145: 429-34.

15. Callender GG,  Rich TA, Perrier ND. Multiple Endocrine Neopla-
sia Syndromes. Surg Clin N Am 2008; 88: 863-95.                     

16. Dittmar M, Kahaly G. Polyglandular Autoimmune Syndromes: 
Immunogenetics and Long-Term Follow-Up. J Clin Endocrinol 
Metab 2003; 88: 2983-92. 

17. Zivancevic-Simonovic S, Djukic A, Matovic M, Dimitrijevic Lj. 
Autoimmune thyroid diseases: in vitro diagnostics. Medicus 
2003; 4: 23-30.

18. Kasagi K, Kousaka T, Higuchi K et al. Clinical significance of 
measurements of antithyroid antibodies in diagnosis of Hashi-
moto’s thyroiditis:comparison with histological findings. Thy-
roid 1996; 6: 445-50.

19. Leslie D, Lipsky P, Notkins AL. Autoantibodies as predictors of 
disease. J Clin Invest 2001; 108: 1417-22.

20.  Mariotti S, Caturegli P, Piccolo P et al. Antithyroid peroxidase 
autoantibodies in thyroid diseases. J Clin Endocrinol Metab 
1990; 71: 661-9. 

21. Gul K, Ozdemir D, Korukluoglu B et al. Preoperative and post-
operative evaluation of thyroid disease in patients undergoing 
surgical treatment of primary hyperparathyroidism. Endocr 
Pract 2010; 16: 7-13. 

22. Bentrem DJ, Angelos P, Talamonti MS, Nayar R. Is preoperative 
investigation of the thyroid justified in patients undergoing 
parathyroidectomy for hyperparathyroidism? Thyroid 2002; 
12: 1109-12. 

23. Ozuguz U, Isik S, Akbabal G et al. Evaluation of the relation be-
tween primary hyperparathyroidism and concomitant thyroid 
disease. Acta Endocrinologica 2010; 6: 191-202. 

24. Ogawa T, Kammori M, Tsuji E et al. Preoperative evaluation 
of thyroid pathology in patients with primary hyperparathy-
roidism. Thyroid 2007; 17: 59-62.

25. Masatsugu T, Yamashita H, Noguchi S et al. Thyroid evaluation 
in patients with primary hyperparathyroidism. Endoc J 2005; 
52: 177-82. 

26. Sidhu S, Campbell P. Thyroid pathology associated with pri-
mary hyperparathyroidism. Aust NZJ Surg 2000; 70: 285-7.

27. Rosario PW, Calsolari MR. Influence of chronic autoimmune 
thyroiditis and papillary thyroid cancer on serum calcitonin 
levels. Thyroid 2013; 23: 671-4. 

28. Dayan CM, Daniels GH. Chronic autoimmune thyroiditis. N Engl 
J Med 1996; 335: 99-107.

29. Staii A, Mirocha S, Todorova-Koteva K et al. Hashimoto thy-
roiditis is more frequent than expected when diagnosed by 
cytology which uncovers a pre-clinical state. Thyroid Res 2010; 
3: 11. 

30. Tunbridge WM, Vanderpump MP. Population screening for 
autoimmune thyroid disease. Endocrinol Metab Clin North Am 
2000; 29: 239-53.

31. Kissin M, Bakst H. Co-existing myxedema and hyperparathy-
roidism: case report. J Clin Endocrinol Metab 1947; 7: 152-8. 

32. Stoffer SS, Szpunar WE, Block M. Hyperparathyroidism and 
thyroid disease. A study of their association. Postgrad Med 
1982; 71: 91-4.  

33. Walker RP, Oslapas R, Ernst K et al. Hyperparathyroidism in-
duced by hypothyroidism. Laryngoscope 1993; 103: 263-8.

34. Sidhu S, Campbell P. Thyroid pathology associated with pri-
mary hyperparathyroidism. Aust NZJ Surg 2000; 70: 285-7.

35. Bilezikian JP, Silverberg SJ. Clinical practice. Asymptomatic pri-
mary hyperparathyroidism. N Engl J Med 2004; 350: 1746-51.

36. Walker RP, Oslapas R, Ernst K et al. Hyperparathyroidism in-
duced by hypothyroidism. Laryngoscope 1993; 103: 263-8.

37. Taylor S. Calcium as a goitrogen. J Clin Endocrinol Metab 1954; 
14: 1412-22.

38. Cross-Disorder Group of the Psychiatric Genomics Consorti-
um. Identification of risk loci with shared effects on five major 
psychiatric disorders: a genome-wide analysis. Lancet 2013; 
381: 1371-9.

39. Carling T, Kindmark A, Hellman P et al. Vitamin D receptor 
genotypes in primary hyperparathyroidism. Nat Med 1995; 1: 
1309-11.  

40. Ban Y, Taniyama M, Ban Y. Vitamin D Receptor Gene Polymor-
phismsin Hashimoto’s thyroiditis. Thyroid 2001; 11: 607-8.

41. Bjerneroth G, Juhlin C, Gudmundsson S et al. Major histocom-
patibility complex class II expression and parathyroid autoan-
tibodies in primary hyperparathyroidism. Surgery 1998; 124: 
503-9.

42. Rasmussen AK. Cytokine actions on the thyroid gland. Dan 
Med Bull 2000; 47: 94-114.   

43. Gray A, Mitnick M, Shapses S et al. Circulating levels of inter-
leukin-6 and tumor necrosis factor-alpha are elevated in pri-
mary hyperparathyroidism and correlate with markers of bone 
resorption-a clinical research center study. J Clin Endocrinol 
Metab 1996; 81: 3450-4.

44. Andrew G, Gianoukakis MD, Terry J, Smith MD. The Role of Cy-
tokines in the Pathogenesis of Endocrine Disease. Can J Diabe-
tes 2004; 28: 30-42.

45. Paschke R, Schuppert F, Taton M, Velu T. Intrathyroidal cy-
tokine gene expression profiles in autoimmune thyroiditis. J 
Endocrinol 1994; 141: 309-15.

46. Tezelman S, Rodriguez JM, Shen W et al. Primary hyperparath-
yroidism in patients who have received radiation therapy and 
in patients who have not received radiation therapy. J Am Coll 
Surg 1995; 180: 81-7. 

47. Marcus R, Madvig P, Young G. Age related changes in parathy-
roid hormone and parathyroid hormone action in normal 
humans. J Clin Endocrinol Metab 1984; 58: 223-30. 

48. Mezquita-Raya P, Muñoz-Torres M, De Dios Luna J et al. Rela-
tion Between Vitamin D Insufficiency, Bone Density, and Bone 
Metabolism in Healthy Postmenopausal Women. J Bone Miner 
Res 2001; 16: 1408-15. 

49. Pfeilschifter J, Koditz R, Pfohl M, Schatz H. Changes in Proin-
flammatory Cytokine Activity after Menopause. Endocr Rev 
2002; 23: 90-119. 

50. Ohe MN, Santos RO, Barros ER et al. Changes in clinical and 
laboratory findings at the time of diagnosis of primary hyper-
parathyroidism in a university hospital in São Paulo from 1985-
2002. Braz J Med Biol Res 2005; 38: 1383-7.

Original Article


