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Impact of Thyroid Hormones on Serum Prostate Specific Antigen
Level in Patients with Benign Thyroid Disorders

Benign Tiroid Bozuklugu Olan Hastalarda Tiroid Hormonlarinin Serum Prostat Spesifik
Antijen Diizeyleri Uzerine Etkisi
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What’s known on the subject? and What does the study add?

Previous studies showed that patients with benign prostatic hyperplasia and prostate cancer have lower serum TSH and a higher serum T3
levels. Also it's known that PSA, the most common used biomarker in prostate cancer diagnosis is influenced by several factors. In the present
study serum PSA levels in patients diagnosed with hypothyroidism and hyperthyroidism were measured and compared. In addition impact of
medical treatment of these disorders on serum PSA levels were assessed. Our results showed that, lower serum TSH and higher serum T3 and
T4 levels were associated with increased serum PSA levels.

Abstract E T

Objective: The aim of the present study was to evaluate whether thyroid hormone levels in benign thyroid disorders resulting in hypothyroidism or
hyperthyroidism had an impact on the levels of serum prostate specific antigen (PSA).

Materials and Methods: A total of 50 male patients aged between 40 and 75 years who had newly diagnosed benign thyroid disorders were
enrolled in this study. Patients with hypothyroidism (n=19) were enrolled as group 1 and patients with hyperthyroidism (n=31) as group 2. Before
the initiation of medical treatment, levels of serum total, free PSA, and thyroid hormones were measured. Patients then received appropriate
medical treatment for their thyroid disease. Once patients were noted to have achieved normal thyroid function tests in the second month following
treatment initiation, serum total and free PSA levels were once again measured.

Results: The mean age of the patients was 56.7 years. The mean pretreatment serum total PSA levels in group 1 and 2 were 1.5 and 2.6 ng/mL,
respectively (p=0.03). Although group 1 patients had lower posttreatment mean serum total PSA levels (1.7 ng/mL) compared to group 2 (2.5 ng/
mL), the difference was not statistically significant (p=0.15). In the comparisons of pre and posttreatment serum total PSA, free PSA and free/total
PSA (%) levels in both groups, no statistically significant difference was found (p>0.05).

Conclusion: Our results showed that decreased serum thyroid stimulating hormone and increased serum T3 and T4 levels were associated with
increased serum PSA levels. It was also observed that there was no alteration in serum PSA level in relationship to medical treatment received.
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0 Z
Amag: Bu calismada serum prostat spesifik antijen (PSA) diizeylerinin hipotiroidizm ve hipertiroidizm ile degiskenlik gdsterip géstermedigini
degerlendirmeyi amacladik.

Gerec ve Yontem: Yeni tani almis benign tiroid bozuklugu olan 40-75 yas arasi 50 erkek hasta calismaya dahil edildi. Hastalar hipotiroidizmi olanlar
(n=19) grup 1 ve hipertiroidizmi olanlar (n=31) grup 2 olarak ayrildi. Medikal tedaviye baslanmadan 6nce serum total ve serbest PSA ile tiroid
hormon diizeyleri 6lciildi. Sonrasinda hastalar tiroid hastaligi icin uygun tedavi baslandi. Tedavinin ikinci ayinda tiroid fonksiyon degerleri normale
gelen hastalarin serum total ve serbest PSA degderleri yeniden 6l¢iildi.
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Bulgular: Hastalarin ortalama yasi 56,7 idi. Tedavi 6ncesi serum total PSA diizeyleri grup 1 ve 2'de sirasi ile 1,5 ve 2,6 ng/mL (p=0,03) idi. Grup 1'de
tedavi sonrasi serum total PSA diizeyleri (1,7 ng/mL) grup 2'den (2,5 ng/mL) daha disiik olmasina ragmen bu fark istatistiksel olarak anlamli degil idi
(p=0,15). Her iki grupta tedavi dncesi ve sonrasi serum total PSA, serbest PSA ve serbest/total PSA (%) diizeyleri karsilastirildiginda ise istatistiksel

olarak anlaml bir farklilik bulunmadi (p>0,05).

Sonuc: Sonuglarimiz diisiik serum ve yiiksek serum T3 ile T4 diizeylerinin artmis serum PSA degerleri ile iliskili oldugunu gdstermistir. Ayrica
calismamizda medical tedavi ile serum PSA diizeylerinde degisiklik olmadi§r bulunmustur.

Anahtar Kelimeler: ilac tedavisi, Prostat spesifik antijen, Tiroid hastaliklari

Introduction

Serum prostate specific antigen (PSA) measurement has been
widely used in screening (early detection), diagnosis, and
monitoring treatment response in various stages of prostate
cancer (PCa) (1). A major disadvantage of PSA-based PCa
detection is the considerable number of false positive results
that occur; many patients undergo unnecessary prostate biopsy
procedures due to the false positive elevation in the serum
PSA level. It is well documented that various diagnostic and
therapeutic procedures, benign and physiologic conditions can
elevate serum PSA concentration (2-7).

Although it is common knowledge that PSA is a prostate-
specific marker, immunometric measurements have shown
that low levels of PSA occur in several non-prostatic tissues,
including thyroid, ileum, pancreas, trachea, seminal vesicle,
mammary, and salivary glands (8). Although some earlier studies
that measured thyroid hormone levels in patients with PCa and
benign prostatic hyperplasia (BPH) have suggested a possible
association between thyroid hormones and prostatic disorders
(9-11), the precise impact of thyroid hormones on serum PSA
levels remains unclear.

In this study, we evaluated whether the level of serum PSA
can vary with benign thyroid diseases characterized by
hypothyroidism or hyperthyroidism.

Materials and Methods

A total of 50 male patients aged between 40 and 75 years
with newly diagnosed benign thyroid disorders characterized
by either hypothyroidism or hyperthyroidism from the
Endocrinology and Metabolism Diseases clinic were included in
our study. All participants provided informed consent, and the
study had the approval of the Institutional Ethics Committee.
Following diagnosis, all patients were referred to our clinic
for urological examination. Patients with active urinary tract
infection, urologic cancer, urethral catheterization, acute or
chronic renal failure, undergoing medical treatment for BPH,
liver dysfunction, thyroid malignancy, and those who had
undergone urologic manipulations were excluded from the
study. In addition, patients who continued to have abnormal

thyroid function tests in the second month after initiating
medical treatment were excluded.

Patients were divided into two groups. Patients with
hypothyroidism (n=19) were enrolled as group 1, and patients
with hyperthyroidism (n=31) were enrolled as group 2. Before
commencing medical treatment, serum total/free PSA levels
and thyroid function tests including serum thyroid stimulating
hormone (TSH), triiodothyronine (T3), and thyroxine (T4) were
measured. All patients subsequently received medical treatment
for their thyroid disease as appropriate. Once the patients
achieved normal thyroid function test results in the second
month following treatment initiation, the above-mentioned
parameters were once again estimated. All tests were performed
by fluorometric immunoassay using a commercially available
instrument.

Statistical Analysis

Statistical analysis was performed using Statistical Package for
the Social Sciences (SPSS) 13.0 for Windows (SPSS Inc. Chicago,
IL, USA). Kolmogorov-Smirnov test was used to confirm the
normal distribution. A comparison was performed using t-test
and Paired Samples t-test. A value less than 0.05 was considered
statistically significant.

Results

The mean age of the patients in this study was 56.7 years. The
mean ages of patients in group 1 and 2 were 56.8+8.9 (40-70)
and 56.5+10.6 (41-75) years, respectively (p=0.917). The mean
pretreatment serum total PSA level in group 1 was 1.5+1.6 (0.1
to 5.8) ng/mL and in group 2 was 2.6+3.1 (0.4 to 15) ng/mL,
(p=0.03). Although group 1 patients had lower posttreatment
mean serum total PSA levels [1.7+1.7 (0.3-5.9) ng/mL] compared
to group 2 [2.5+3.8 (0.4-20.6) ng/mL], the difference was not
statistically significant (p=0.15). In the comparisons of pre and
posttreatment serum total PSA, free PSA and free/total PSA (%)
levels in both groups, no statistically significant difference was
found (p>0.05). The results are summarized in Table 1.

In total, seven patients were determined to have elevated serum
total PSA levels (>4 ng/mL). All of them had normal findings on
digital rectal examination. The elevated serum total PSA levels
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Table 1. Patient data

Variables

Group 1 (n=19)

Group 2 (n=31)

Pretreatment Posttreatment p Pretreatment Posttreatment p
value value
Total PSA (ng/mL) 1.5+1.6 (0.1-5.8) 1.7+1.7 (0.3-5.9) 0.142 2.6+3.1 (0.4-15) 2.5+3.8 (0.4-20.6) 0.526
Free PSA (ng/mL) 0.4+0.5 (0-1.9) 0.5+0.6 (0.1-2.6) 0.423 0.6+0.5 (0.1-2.3) 0.6+0.7 (0.2-3.1) 0.081
Free/Total PSA ratio (%) 34414 (13-58) 35+13 (9-57) 0.249 30410 (12-53) 28+10 (6-48) 0.793

TSH (plU/mL)

24.5+34.7 (6-100)

4.1+1.2 (0.4-5.5)

T3 (pg/ml)

2.8+0.5 (1.9-3.6)

3.1+ 0.3 (2.6-3.4)

T4 (ng/ml)

0.6+0.3 (0.1-1.2)

0.9+0.2 (0.7-1.2)

0.1+0.1 (0-0.3)

1.741.5 (0.4-5.4)

5.5+4.5 (2.624.9)

3.1+0.6 (24.4)

1.94+1.3 (0.8-6.3)

0.8+0.1 (0.6-1.1)

as mean + standard deviation (min-max)

PSA: Prostate specific antigen, TSH: Thyroid stimulating hormone, T3: Triiodothyronine, T4: Thyroxine, *Free T3, Free T4 and TSH changes were not calculated. The parameters are shown

persisted even after they achieved normal thyroid function tests.
Six of the seven patients belonged to group 2 and one of them
belonged to group 1. All seven patients underwent transrectal
ultrasound guided prostate biopsy, and all the histopathological
examination results were consistent with BPH.

Discussion

PCa is the most commonly diagnosed cancer in males in Europe
(12). For decades, serum PSA has been the most important
biochemical tumor marker used in the screening, diagnosis,
and monitoring of patients with PCa (13). Although serum PSA
is the most commonly used tumor marker in PCa, levels may
be elevated in benign conditions as well. Prior studies have
shown that several benign disorders including BPH, prostatitis,
prostatic massage, prostate biopsy, urinary retention, urethral
catheterization, endoscopic urological interventions, and
ejaculation can influence serum PSA levels (2-7,14).

Initially, PSA expression was believed to be specific to the prostate
gland. However, immunometric studies have shown that PSA can
also occur in various normal and malignant tissues including
mammary glands, thyroid gland, placenta, pancreas, and body
fluids including semen, amniotic fluid, breast milk, and saliva (8,15-
19). Magklara et al. (20) demonstrated expression of both PSA and
human glandular kallikrein 2 in thyroid tissue. In a study by Olsson
et al. (8), the authors detected high levels of PSA transcripts in
the thyroid gland using reverse transcription polymerase chain
reaction test. They reported that extra-prostatic PSA can interfere
with PSA assays in patients with benign urologic conditions.

Thyroid hormones play an important role in the development,
differentiation, and growth of nearly all tissues in the body (21).
Bilek et al. (22) reported a close relationship between rat ventral
prostate and thyroid gland. Although it is very well known that
thyroid hormone regulates thyrotropin-releasing hormone
levels in the male reproductive system, including the prostate
(23), the direct effect of thyroid hormones on the prostate is
still unclear. In 2001, Lehrer et al. (9) evaluated the relationship
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between serum T3 levels and risk of recurrence in patients
treated for localized PCa. In their study, 68 patients were divided
into three risk groups, namely, low, moderate, and high risk.
The authors reported an association between elevated serum
T3 levels and an increased risk of recurrent prostate cancer. In
2002, the same group (10) compared serum T3 levels among
patients with localized PCa (n=161), patients with BPH (n=20),
and normal controls (n=27). They demonstrated that patients
with BPH had higher serum T3 levels compared to patients with
PCa and patients with PCa had higher serum T3 levels compared
to the control group. In 2005, Hsieh and Juang (11) reported
that T3 increases cell proliferation in androgen-sensitive PCa
cell lines. In a prospective study (24), including nearly 30.000
participants, the investigators reported that decreased levels of
TSH was associated with a higher PCa risk.

In 2012, Mondul et al. (25) examined the association between
circulating thyroid hormones and risk of PCa. In this study,
serum TSH, T3, and T4 levels were compared between PCa
(n=402) patients and normal controls (n=800). Serum PSA
levels of the patients were not measured during the study.
The authors reported that hypothyroid males have a lower risk
of PCa compared to euthyroid males. In 2016, a prospective
population-based cohort study by Khan et al. (26) reported
that elevated T4 levels were associated with an increased risk of
several types of cancer, including PCa. The authors also found
an association between decreased TSH levels and increased rates
of cancer although it was not significant. Recently, another
population-based study (27) reported that decreased TSH and
increased T4 levels were associated with an increased PCa risk.
A recent study by Eldhose et al. (28) evaluated levels of thyroid
hormones in BPH (n=40) and controls (n=40). In this study,
patients with BPH had significantly lower serum TSH, higher
serum T3, and PSA levels compared to controls. The authors
believe that their results suggest that elevated T3 and reduced
TSH levels may play a role in the development of BPH. Another
recent study (29) compared the pituitary function in men with
low PSA levels (<0.1 ng/mL) and normal PSA levels (1-4 ng/mL).
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It was found that patients in the low PSA level group had lower
TSH levels compared to the normal PSA level group.

To our knowledge, no studies have evaluated serum PSA levels
in benign thyroid disorders. In this study, the mean basal
serum PSA level was significantly lower in patients who were
hypothyroid compared to hyperthyroid patients. Moreover,
medical therapy did not alter serum PSA levels in the two
groups. In our study population, seven patients underwent
prostate biopsy due to elevated serum PSA levels and the results
of the histopathological examination were consistent with BPH.
Interestingly, six of them had hyperthyroidism.

Study Limitations

This study has some limitations. First, the sample size of our
study was small. Second, certain factors that could impact
serum PSA levels (e.g. prostate volume) were not evaluated in
our study.

Conclusion

Our study found that decreased serum TSH and increased serum
T3 and T4 levels were associated with increased serum PSA
levels. Although the exact mechanism of how thyroid hormones
influence serum PSA levels is still unclear, our findings did
demonstrate that serum PSA levels were not altered in relation
to medical treatment for benign thyroid diseases. Further studies
are needed to validate the findings of our study.
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