UCD 616.441 - 006.6

Papillary thyroid cancer and thyroid stimulating
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The relation between histopathological characteristics of papillary thyroid cancer (PTC) and thyroid func-
tioning in patients of different sex was assessed. Levels of thyroid stimulating hormone (TSH) and thyroid
hormones (fT3 and fT4) were measured in 576 patients (468 females and 108 males) with histologically
confirmed PTC. Extrathyroid extension (ETE) of PTC, lymphovascular invasion (LVI) and lymph node
metastasis (LNM) were assessed in patients of different sex. In addition, age, histological type and Hashi-
moto’s thyroiditis (HT) were considered. We did not find sex differences in PTC staging. However, females
demonstrated smaller tumor size and higher microcarcinoma rate, whereas PTC in men was related to a
higher LNM incidence. Coexisting HT was found in 33.3% of the observed patients. HT rate was significantly
higher in females than in males and was associated with elevated TSH, though, there was no statistically
significant relationship between HT and thyroid hormone levels. Coexisting HT significantly decreased
the risk of ETE (OR = 0.67; 95% CI 0.44—1.00; P = 0.05) and LNM (OR = 0.59; 95% CI 0.37-0.94,; P
= 0.028) among males with PTC. However, there was no significant impact of HT on ETE and LNM in
females with PTC. The present study showed sex-related differences in TSH levels and microcarcinoma
incidence associated with high rate of coexisting HT in females. Coexisting HT was associated with lower
rate of LNM and ETE in males that could reflect a potentially protective role of HT in PTC progression.
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INTRODUCTION menstrual or reproductive factors impact on
PTC in women [7]. On the other hand, thyroid
stimulating hormone (TSH) is considered as an
important additional risk factor in different types
of thyroid pathology [9]. The TSH concentra-
tion is higher in women than in men and TSH
secretion depends on age in women only [5]. In
addition, it was shown that TSH plays a role in
nodular thyroid disease and is a risk factor of
thyroid cancer, including PTC [10]. However,
the comprehensive evaluation of the TSH levels
impact in PTC development and prognosis is
controversial. A number of studies recorded an

Papillary thyroid cancer (PTC) accounts more
than 80% of all thyroid malignancies, making
it the most common type of endocrine cancers
[1-3]. The incidence of PTC is about 3 times
higher in females than in males [3—5]. Specific
clinical and pathological differences between
male and female PTC patients have been re-
ported [5—8]. There are some data demonstrating
that female patients with PTC had an earlier age
of onset, whereas males tend to have a more
aggressive disease with higher mortality [5, 8].
However, the reasons for these sex differences

are unclear. As the peak incidence of PTC was
established in females of 40—49 years of age,
there were several studies defining the associa-
tion of PTC with reproductive factors [3, 7]. By
now there is no strong evidence for hormonal,
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increased risk of thyroid cancer associated with
elevated TSH levels [9, 11, 12]. However, there
is an opposite point of view which is supported
by many other studies, or not any relations
between TSH and PTC are reported [10, 12,
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13]. Anyway, it is still unclear if there are any
relations or causal effects of TSH levels with
PTC progression in patients of different sex. In
addition, assessment of hormone levels in PTC
patients is important in terms of age and sex-
associated differences in Hashimoto thyroiditis
(HT) rate [14, 15]. The aim of this study was to
compare TSH and thyroid hormone levels impact
on PTC pathological features between the sexes.

METHODS

We conducted a retrospective one-center cohort
study enrolling patients with PTC who were
observed at Ukrainian Research and Practical
Center for Endocrine Surgery. Enrolled cases
met the following criteria: 1) primary diagnosed
and histologically confirmed PTC in line with
the updated WHO classification (2017) [16];
2) measurements of TSH and thyroid hormone
levels were done prior to surgery; 3) patients’
age was 21 years or older at the time of hospital
admission. Exclusion criteria were the follow-
ing: 1) cases with any prior cancers recorded
at the date of diagnosis of thyroid cancer; 2)
patients who received hormonal replacement
therapy prior to diagnostics and operation; 3)
Graves’ disease; 4) pregnancy. A total of 576
eligible cases of PTC were identified. In this
study, PTC patients were sub-classified into
male and female groups.

Information on clinical and laboratory data
as well as tumor histology were collected. The
following characteristics were considered dur-
ing grossing and histopathological examination:
unifocal/multifocal growth, coexisting HT,
extrathyroid extention (ETE), intrathyroid inva-
sion (lymphovascular or in surrounding tissues),
lymph nodes metastasis (LNM). Histological
type of PTC was defined according to the WHO
classification (2017) [16]. Pathological staging
was performed in line with the American Joint
Committee on Cancer TNM staging system (8th
Edition; 2017) [17]. Diagnosis of HT was based
on clinical and sonographic data, confirmed
by serum autoantibodies to thyroglobulin and
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TPO and by histological evaluation of slides.
The following criteria for HT diagnostics were
used: diffuse lymphocyte infiltration, lymphoid
follicles with germinal centers and Hiirthle cell
changes [18]. To measure the serum concentra-
tions of TSH and thyroid hormones levels Roche
Cobas e411 automatic analyzer, the manufac-
turer’s reagents and calibration kit were used.
The normal ranges were considered as 0.04—4.0
uU/ml for serum concentrations of TSH, 2.0—4.4
pg/ml for T3 and 0.93-1.71 ng/dl for fT4. The
predictive value of clinical features, laboratory
data and histopathological findings in terms of
PTC progression (ETE, LNM, stage) were ex-
plored and compared between male and female
patients. Data assessment was conducted using
MedCalc statistical software (MedCalc Software
Inc, Belgium) and represented as M = SEM. The
groups characteristics were compared using the
chi-square test. To assess the association hor-
mone levels and PTC characteristics the odds
ratios (OR) with 95% confidence interval (95%
CI) were calculated.

RESULTS AND DISCUSSION

There were 468 females (81.3%) and 108 males
(18.7%) among observed patients with PTC aged
47.5 £ 0.65 (95% CI 46.2-48.7) and 45.05 +
1.39 (95% C142.3-47.8) years old respectively.
Most of the patients with PTC were euthyroid
with fT3 and fT4 levels comprising 3.82 + 0.14
pg/ml and 1.26 £ 0.05 ng/dl, respectively. Al-
though TSH levels among enrolled cohort were
within the normal range, the distribution of TSH
variables was right-skewed, and more than 80%
of observed patients had TSH level under 2.5
mkU/ml. We did not find statistical differences
in fT3 and fT4 levels between sexes, but serum
TSH concentration was significantly higher in
females (Table 1). In addition, there were some
peculiarities of age-related TSH dynamics in
male and female patients with PTC. Moreover,
we reported sex-related differences in PTC size
(1.57 £ 0.06 vs 1.89 = 0.13 cm in women and
men, respectively, P = 0.02). However, we did
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Clinical, laboratory and histopathological characteristics of PTC in patients of different sex

| Characteristics | Overall Females Males P
Number 576 468 81.2% 108 18.8%
Age (years old) 47.1 £0.59 47.5+0.64 45.1£1.39 P=0.104
45.89-48.2 46.23-48.77 42.3-47.8
Under 55 years old 414 71.9% 342 73.1% 72 66.7% P=0.224
Older 55 years old 162 28.1% 126 26.9% 36 33.3%
Tumor characteristics
Tumor size (in cm) 1.63 £ 0.06 1.57 £ 0.06 1.89+£0.13 P=0.020
1.52-1.74 1.45-1.69 1.61-2.15
Multifocality
Absent 433 75.2% 349 74.6% 84 77.8% P=0.568
Present 143 24.8% 119 25.4% 24 22.2%
Histological type of PTC
Papillary 21 38.4% 193 41.2% 28 25.9%
microcarcinoma P=0.015
Conventional type 166 28.80% 122 26.1% 44 40.7%
Tall cell variant 20 3.50% 17 3.6% 3 2.8%
Sclerosing 10 1.70% 8 1.7% 1.9%
Oncocytic 35 6.10% 32 6.8% 3 2.8%
Solid 33 5.70% 26 5.6% 6.5%
Follicular 91 15.80% 70 15.0% 21 19.4%
Extrathyroidal extension
Absent 414 71.9% 342 73.1% 72 66.6% P=0.223
Present 162 28.1% 126 26.9% 36 33.3%
Lymph Node Metastasis
Absent 462 80.2% 387 82.7% 75 69.4% P=0.003
Present 114 19.8% 81 17.3% 33 30.6%
TNM stage
I 474 82.3% 386 82.5% 88 81.5% P=10.925
11 94 16.3% 75 16.0% 19 17.6%
111 8 1.4% 7 1.5% 1 0.9%
Coexisting HT
Absent 384 66.7% 293 28.4% 91 79% P <0.0001
Present 192 33.3% 175 41.6% 17 21%
Hormone levels
TSH (uIU/ml) 1.71 £ 0.05 1.75 +0.05 1.53+0.08 P=0.005
1.62-1.80 1.65-1.86 1.36-1.69
fT3 (pg/ml) 3.65 +0.09 3.61 +£0.09 3.72 £ 0.37 P =10.605
3.44-3.84 3.37-3.75 3.29-4.91
fT4 (ng/dl) 1.21 £0.02 1.20 £ 0.02 1.274£0.05 P=0.127
1.17-1.25 1.16-1.241 1.18 -1.37
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not find size-related differences of serum TSH,
fT3 and fT4 levels in patients of different sex.

Among the entire cohort, the rate of LNM
was 19.8% (114 of 576 patients). Risk of LNM
was closely related to sex and was much higher
in males (P=0.0014). In addition, the frequency
of LNM was closely associated with histological
type of PTC (P < 0.0001). The most frequent
LNM was found in patients with diffuse-scle-
rotic and tall cell variant of PTC (53%). The
conventional type of PTC comprised 39% LNM,
the follicular variant — about 11%, and the low-
est incidence of LNM was found among patients
with papillary microcarcinoma (8%). However,
these differences were not related to TSH levels.

Assessing sex-related differences in histo-
logical types and size of PTC, we found that
females demonstrated much higher incidence
of the microcarcinoma compared to males (46%
vs 34%, respectively; P = 0.044); though there
were no sex-related peculiarities of histological
pattern of PTC. In addition, hormone levels were
similar in patients with papillary microcarci-
noma and PTC sized more than 10 mm in both
male and female patients. Moreover, TSH levels
did not affect TNM stage of PTC (OR = 1.229;
95% CI1 0.79-1.89; P = 0.35).

Although there were no significant differ-
ences in ranges of fT3 and fT4 in patients of
different sex, it was found that high-normal
(more than 2,5 pIU/ml) and high (more than 4.2
plU/ml) levels of TSH were more frequent in
females than that in males (P = 0.03). This was
due to a higher rate of the PTC-HT coexistence
in females. Coexisting HT was found in 33.3%
of the observed cohort with PTC. HT rate was
significantly higher (P < 0.0001) in females
than in males (41.6% vs 21%). Assessing the
impact of HT on PTC, we noticed that coexist-
ing HT is associated with higher frequency of
microcarcinoma (P =0.015). Naturally, the size
of PTC was lower in patients with coexisting HT
(P=0.007). In addition, coexisting HT affected
TSH levels (Fig. 1); that was significantly higher
in PTC patients with coexisting HT compared
to patients with PTC alone (P < 0.001); though,
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we did not find a statistically important relation-
ship between HT and fT3/fT4 levels in patients
with PTC.

In addition, we found that presence of HT
was associated with a dip in metastasis rate in
patients with PTC (P =0.035). The rate of LNM
in patients with coexisting HT was almost twice
lower than in those who had not any features of
HT (14.6% vs 22.4%, respectively). Presence of
HT significantly decreased risk of ETE (OR =
0.67; 95% CI 0.44-1.00; P = 0.05) and metas-
tasis into LN (OR = 0.59; 95% CI1 0.37-0.94; P
= 0.028) among males with PTC. However, we
did not find a significant impact of coexisting
HT on the rate of both lymph node metastasis
(OR =0.81 (95% CI1 0.48-1.34; P=0.407) and
extrathyroid expansion (OR = 2.0 (95% CI
0.69-5.72; P = 0.19) in females. This could be
related to some sex-specific features of PTC
progression and invasiveness and have to be
clarified in future investigations.

This finding allows to suggest that elevation
of serum TSH concentration is mostly the conse-
quence of coexisting HT rather than the cause of
thyroid dysfunction, malignant transformation
and progression of PTC.

The sex disparity in incidence, aggressive-
ness and prognosis is well established for thyroid
cancer but the mechanisms of these differences
are not fully understood. Previous investigations
showed that females with PTC had an earlier
age of onset, but males tend to have a more ag-
gressive disease with higher mortality [5, 6]. In
contradiction with previous reports, the current
study showed no significant difference in age
of onset, multifocality, and stages between male
and female groups. In addition, we did not find
sex differences in fT3 and fT4 levels; though the
serum concentration for TSH was statistically
higher in females with PTC. This peculiarity
was associated with a higher rate of coexisting
HT. In fact, there have been numerous studies
examined the relationship between serum TSH
concentration and HT [17, 20]. Although there
are some debates about the role of HT in PTC
development, there is a strong evidence for the
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role of autoimmune inflammation in malignancy
[19, 20]. In addition, we found a significant
disparity in such PTC characteristics as size,
ETE and LNM, and the relationship between
these variables with coexisting HT. Interestingly,
the higher rate of microcarcinoma and low fre-
quency of LNM in females were associated with
coexisting HT. This potentially demonstrates
the reverse relationship between HT and PTC
progression features. Partially, this observation
could be related with immune cells infiltration
of tumors [18, 20].

We found that a higher rate of LNM in males
was associated with low coincidence of HT with
PTC, this supports our concept of the relation-
ship between HT and PTC. The protective effect
of coexisting HT was demonstrated in terms of
LNM and ETE risks. This allows us to suppose
that HT attenuates PTC progression in males,
that stimulates studying sex-related mechanisms
of PTC development and progression. In fact,
some authors postulate that lymphocytic infil-
trate of HT may be an immunological response
with a cancer-retarding effect, contributing
to a favorable outcome of PTC [16, 20]. This
concept could explain the negative feedback
between PTC-HT coexistence and metastasis
rate in males.
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The present study showed sex-related differ-
ences in TSH levels and microcarcinoma inci-
dence due to high HT rate in females. Coexisting
HT was associated with a lower rate of LNM and
ETE in males, this could reflect a potentially
protective role of HT in PTC progression.

The authors of this study confirm that the research
and publication of the results were not associated
with any conflicts regarding commercial or
financial relations, relations with organizations
and/or individuals who may have been related to
the study, and interrelations of coauthors of the
article.
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HNANUIJISIPHBIN PAK IIIUTOBUHOM KE-
JIE3bI U TAPEOTPOITHBII TOPMOH: I10JIO-
BBIE PA3JIMYUSA

[Ipoananu3upoBaHa B3aUMOCBSI3b MAaTOIUCTOJOTUYECKUX
XapaKTepUCTUK MaNWUIIPHOIO pPaKa LIUTOBHIHON KeJe3bl
(ITPIIK) m moxasareneil (pyHKIMOHAIBHOW aKTHBHOCTH
9TOr0 OpraHa y NaimueHTOB pa3Horo mnosa (468 jKeHIIMH U
108 myxuun). MccnenoBanu conepkaHue THPEOTPOITHOTO
ropmona (TTI"), cBo60HOTO TPUIHOATHPOHNHA ¥ THPOKCHHA
(fT3 u fT4) B ceiBopoTKe KpoBU. OLEHHBAIH CTATUIO,
YaCTOTY SKCTPATUPEOUIHON 1 TMM(POBACKYIISIPHOM HHBA3UH,
a TaKke MeTacTa3upoBaHus B tuMpaTnieckue y3isl. Kpome
TOT0, IIPU aHAJIN3E IOJIOBBIX PA3INYUM YUUTHIBAIN BO3PACT,
rucronornyeckuil tun ITPIIDK u Hanuyne ayToMMMyHHOTO
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tupeonuta (AUT). B pabote He 00HapyKEHO CTATUCTUYECKH
3HaunMbIX pasnnuuii craguu [IPHDK y nanuentos pazHoro
nona. Y eHIIUH ObIIM 3aperuCTPUPOBAaHbl MEHBIINH pa3mep
OIyX0JH U Ooyiee BBHICOKAS 4acTOTa MHUKPOKAapIMHOM, B
TO BpeMsl KaK y MY)KUUH 3auKcHpoBaHa Oojiee BhICOKAs
gacrora MJIY. ConyrcrByrounit AUT Obut o6HapyxeH
y 33,3% mnanueHTOB, €ro yacTtoTa ObljIa 3HAYUTEIBHO
BBIIIC Y JKCHIIMH, YTO COIPOBOXKAAIOCH IOBBIILICHUEM
conepxxkanust TTI, XoTs cTaTUCTHYECKU 3HAYMMOM B3auMOC-
Bs13u Mex 1y AUT u conepxanueM THPEOUIHBIX TOPMOHOB HE
BbIsIBIeHO. ComyTcTByronmit AT 3HauMTENbHO CHUXKAIT PHCK
akcrparupeouanoit uusazuu (OR =0,67; 95% AN 0,44-1,00;
P=0,05) u MJIY (OR =0,59; 95% /111 0,37-0,94; P = 0,028)
y manueHToB Myxckoro mona ¢ ITPIDK, Ho He oka3biBan
BJIMSHUE Ha IO0KAa3aTelyd MHBA3HMBHOCTH Yy KEHUIMH. Takum
00pa3oM, BBISBICHBI ITOJIOBBIE Pa3JIHUUUsl CBIBOPOTOYHOTO
conepxxkanust TTI' u yacTOTI MUKPOKApILIMHOMBI, YTO acco-
LIUMPOBAHO C BBICOKOH uyactoToi comyrtcTByromero AUT y
xeHuwH. ConyrerByrommit AUT y My)X4nH ObUT CONPSDKEH
CO CHIDKEHHEM pUCKa dKCTpaTupeonJHoi nuBasuu 1 MJIY, uto
MOXKET OTpakaTh 3aIuTHYI0 poiib AUT B mporpeccupoBanuu
3a001eBaHMUsI.

KittoueBblie ciioBa: manuuisipHbIN pak MMTOBUIHOM JKeJe3bl,
TUPEOTPOIHBIN TOPMOH, 8y TOMMMYHHBIH THUPEOUIHT, I10JI0OBbIE
pasznnyus.

O. Yepuenko!, O. Cynaepa®

MANUISIPHAN PAK U TOMMOAIBHOT 3AJ10-
3 I TAPEOTPOITHUI TOPMOH: CTATEBI
PO3BIKHOCTI

[TpoananizoBaHO B3a€MO3B’SI30K MATOTICTOJIOIIYHUX Xapak-
TEPUCTHK NaNIIPHOTo paky muronoaionoi 3amosu (ITPII3)
i MOKa3HUKIB (YHKIIOHAIBHOI aKTUBHOCTI I[LOI'O OpraHa
y nanieHTiB pi3Hoi ctaTi (468 xiHok i 108 4oioBiKiB).
JocnipkyBanu BMicT TupeotporHoro ropmony (TTI), Bisb-
Horo Tpuitoaruponiny i Tupokcuny (fT3 i fT4) y cuposatui
kpoBi. OIIHIOBAIN CTaJlif0, YaCTOTY E€KCTPATUPEOITHOTO
nomupenus (ETII) ra nimposackymsiproi inBaszii (JIBI),
4acTOTy MeTacTa3yBaHHs y JiMbarnuni By (MJIY). Kpim
TOTO, MPHU aHaJi31 CTATEBUX BiAMIHHOCTEHW BPaxOBYyBaJH
BiK, ricrosoriyauii Tun [IPI[3 i HasBHICTH ayTOIMYHHOT'O
tupeoinuty (AIT). He OyJ10 BUSIBIICHO CTATUCTHYHO 3HAYYIIMX
BiaMmin crazii [TPIK y nanienTis pi3Hoi crati. Y )iHOK Oyin
3apeecTpoBaHi MEHIIMH PO3MIp MyXJIUHH i OUIBII BHCOKA
4acTOTa MIKPOKAPIIMHOM, B TOW Yac 5K y YOJIOBIKIB — OUIBII
Bucoky wacrora MJIV. Cynyrniit AIT OyB BusiBieHuit y
33,3% martienTiB, fforo yactora Oyja 3HAYHO BUIIOK Y
XKIHOK, 110 CYIIPOBODKYBajIocs 3poctanusaM Bmicty TTT, xoua
IpH 1[bOMY 3B’s13Ky MK AIT i KOHIEHTpALi€r0 THPEOiHNX
ropMoHiB He OyJ10 BusiBiieHo. CymyTHiit AIT 3Ha4HO 3HIKYBaB
pu3uk excrpatupeoignoro noumpenss (OR = 0,67; 95% [1
0,44-1,00; P =0,05) i MJIY (OR = 0,59; 95% A1 0,37-0,94;
P=0,028) y mauieHTiB 40JI0BI4O] CTATi, IPOTE HE BILIMBAB HA
MOKA3HUKHU 1HBA3UBHOCTI y JKIHOK. TakuM YMHOM, BUSIBJICHO
cTateBi BixMiHHOCTI cupoBaTkoBoro Bmicty TTI 1 wactotn
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MIKpOKapIMHOM, sIKi OyJIH acoliiioBaHi 3 BUCOKOIO YaCTOTOIO
cynytHboro AIT y sxinok. Cymythiit AIT y wonosikis 3 [TPIIDK
OyB acoLiiioBaHM 31 3HIKEHHSIM PH3UKY €KCTPATUPEOTTHOTO
noumpenns i MJTY, o mosxe BinoOpakartu 3axucHy poibs AIT
B [IPOTPECyBaHHI 3aXBOPIOBAHHSI.

KirouoBi ciioBa: mamiJsipHU# pak MIMTONOMIOHOT 3a7103H;
THUPEOTPOIHUH TOPMOH; ayTOIMyHHUH THPEOiJUT; cTareBi
PO301KHOCTI.

! Vipaincoruil naykoso-npakmuynuii yenmp enooKpuntoi
xipypeii, Kuis;

2[Tamomoponoziuna nabopamopis « CSD Health Carey,
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