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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

This study explores the prevalence and clinical significance of
thyroid dysfunction in patients diagnosed with atrial fibrillation
(AF). A total of 134 AF patients (72 males and 62 females)
were evaluated using clinical assessments, anthropometric
measurements, electrocardiography, Doppler echocardiography,
thyroid ultrasound, and thyroid hormone testing (TSH, free T3,
free T4, anti-TPO). Participants were grouped according to
thyroid gland functional, structural, and autoimmune status.

Results indicated that 61.9% had normal thyroid function,
whereas 38.1% demonstrated dysthyroidism (subclinical/
overt hypothyroidism, subclinical/overt hyperthyroidism,
or “pseudo-dysthyroidism™). Notably, hypothyroidism was
associated with a higher frequency of severe AF symptoms
(EHRA class IV). However, it did not significantly influence
AF type (bradysystolic, normosystolic, tachysystolic), AF
form (paroxysmal, persistent, permanent), or disease duration.
Hyperthyroidism also showed no statistically significant effect
on AF type, form, or duration, though there was a trend toward
more severe symptoms (EHRA III-1V).

The study emphasizes the importance of “pseudo-
dysthyroidism,” a condition marked by secondary alterations
in thyroid hormone levels due to other comorbid illnesses.
Recognizing such cases is critical to prevent unnecessary
thyroid-directed interventions. Overall, the findings suggest
that thyroid dysfunction—particularly hypothyroidism—may
exacerbate symptom severity in AF without necessarily altering
the arrhythmia’s fundamental characteristics. Comprehensive
thyroid evaluation, including hormone measurements and
ultrasound, is recommended for all AF patients to detect both
overt and subclinical thyroid disorders and guide appropriate
management.

Key words. Thyroid dysfunction,
electrocardiography, thyroid ultrasound.

atrial fibrillation,

Introduction.

Atrial fibrillation (AF) is regarded as the most common
supraventricular arrhythmia capable of causing serious
hemodynamic disturbances [1]. During AF, the atria undergo
irregular activation, preventing coordinated atrial contractions
[1]. The principal diagnostic criteria for AF on a 12-lead
electrocardiogram (ECG) include irregular R-R intervals,
absence of P waves, and evidence of irregular atrial activity
[1,2].

Recent years have witnessed a rise in the incidence of AF in
developed countries, attributed to population aging, the spread
of obesity, improved diagnosis of cardiovascular diseases, and
increased survival rates due to better treatments. Studies indicate
that AF prevalence reaches approximately 3% in individuals
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over 20 years of age, and one in three Europeans older than 55
is at lifetime risk of developing AF [2-5].

AF elevates the risk of mortality by an average of 1.5-2 times
and predisposes patients to serious complications, including
stroke, dementia, myocardial infarction, sudden cardiac death,
heart failure, chronic kidney disease, and peripheral artery disease
[4,6-9]. The pathogenesis of AF involves both modifiable and
non-modifiable risk factors [1,2,4]. Among these, the functional
status of the thyroid gland has garnered particular attention
[10,11]. Even subclinical thyroid dysfunction may trigger AF
[10-13].

Aim of the study.

To determine the prevalence of thyroid gland dysfunction in
patients with atrial fibrillation.

Materials and Methods.

A total of 134 patients with AF (72 males and 62 females)
participated in this study. The diagnosis of AF was confirmed
via a 12-lead ECG. The following parameters and evaluations
were performed:

. Clinical assessment

. Anthropometric measurements (height, weight, body
mass index)

. Blood pressure measurement

. Electrocardiography

. Doppler echocardiography

. Thyroid ultrasound

. Levels of thyroid hormones (TSH, free T3, free T4)

and anti-TPO

Inclusion criteria: Prior to enrollment, none of the patients
had a recorded diagnosis of thyroid pathology. During the
study, patients were stratified into different groups based on
the functional, structural, and autoimmune status of the thyroid
gland.

Grouping by Thyroid Functional Status:

1. Normal Thyroid Function (n=83; 61.9%) — Normal
TSH, free T4 (FT4), and free T3 (FT3) levels.

2. Dysthyroidism (n=51; 38.1%) — Thyroid function
parameters outside the normal range.

Within the Normal Thyroid Function cohort, two subgroups
were identified:

. Ideal Normal (IN) group (n=20; 14.9%).

No structural abnormalities on thyroid ultrasound and normal
anti-TPO levels.

. Functional Normal (FuN) group (n=63; 47.0%):
Normal TSH, FT4, and FT3 levels but accompanied by
autoimmune and/or structural changes:

- FuNA: Functional normal with autoimmune changes.

- FuNS: Functional normal with structural changes.
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- FuNAS: Functional normal with both autoimmune
and structural changes.

Within the dysthyroidism cohort, the following subgroups
were identified:

Hypothyroidism (HypoT) group (n=21; 15.7%): Patients
with TSH, FT4, and FT3 changes suggestive of hypothyroidism
(subclinical or overt).

Hyperthyroidism (HyperT) group (n=11; 8.2%): Patients
with elevated thyroid hormone levels (subclinical or overt
hyperthyroidism).

Pseudo-dysthyroidism (PDT) group (n=19; 14.2%):
Normal TSH levels but pathological changes in FT3 and/or
FT4 (consistent with Euthyroid Sick Syndrome [ESS] or Non-
Thyroidal Illness Syndrome [NTIS]). A key characteristic of this
“pseudo-dysthyroidism” (PDT) syndrome is that the observed
thyroid-related changes are secondary and appear as an adaptive
response to the patient’s primary comorbid condition [22-24].

Results.

Among the participants, 61.9% had normal thyroid function
(IN and FuN groups), whereas 38.1% belonged to the
dysthyroidism groups (HypoT, HyperT, PDT). These findings
confirm the relatively high frequency of thyroid abnormalities
in AF patients.

Comparison of hypothyroidism (HypoT) and ideal normal
(IN) groups.

The HypoT and IN groups were compared with respect to AF
type (bradysystolic, normosystolic, tachysystolic), AF form
(paroxysmal, persistent, permanent), and disease duration (0—1
year, 1-3 years, 3—5 years, 5-10 years, over 10 years) (Tables
1 and 2).

AF Type and form: No statistically significant difference was
found. Presence of hypothyroidism did not decisively influence
the brady-, normo-, or tachysystolic pattern of AF, nor did it
affect paroxysmal, persistent, or permanent forms.

Symptomatic severity (EHRA): In the HypoT group,
the frequency of EHRA class IV (severe symptoms) was
28.6%, whereas it was only 5.0% in the IN group (p < 0.05).
This suggests that hypothyroidism may exacerbate clinical
manifestations in AF.

Disease duration: No significant intergroup difference was
noted for durations of 1 year or less, 1-3 years, 3-5 years, 5-10
years, or more than 10 years.

Comorbid conditions: Patients with hypothyroidism tended
to have fewer multiple comorbidities but a higher frequency of
single comorbidities. This might reflect the lower co-occurrence
of other risk factors in hypothyroid patients.

Table 1. The frequency of occurrence of AF symptomatology at various degrees of severity in the IN (n=20) and HypoT (n=21) groups.

Group % (95% CI)

EHRA IN (n=20)

I 5.0 (0.00 — 14.80)

I 50.0 (27.52 — 72.48)
1l 40.0 (17.97 - 62.03)
v 5.0 (0.00 — 14.80)
-1 55.0 (32.63 — 77.37)

II - IV 45.0 (22.63 - 67.37)

Table 2. The duration of AF in the IN (n=20) and HypoT (n=21) groups.

Group %(95% CI)

Duration of disease IN (n=20)

Unknown 5.0 (0.00 — 14.80)
0-1 year 30.0 (9.39 - 50.61)
1-3 years 15.0 (0.00 —31.06)
3-5 iyears 15.0 (0.00 — 31.06)
5-10 years 0.0

More than 10 years 35.0 (13.55 - 56.45)

HypoT (n=21) P

9.5 (0.00 —22.39) >0.05
28.6 (8.77 —48.37) >0.05
33.3(12.67 - 53.99) > 0.05
28.6 (8.77-48.37) <0.05
38.1 (16.81 —59.38) > 0.05
61.9 (40.62 — 83.19) >0.05

HypoT (n=21) P

14.3 (0.00 — 29.62) >0.05
14.3 (0.00 —29.62) >0.05
19.0 (1.84 —36.26) >0.05
9.5 (0.00 —22.39) >0.05
0.0 -

42.9 (21.17 - 64.56) >0.05

Table 3. The frequency of occurrence of AF symptomatology at various degrees of severity in the IN (n=20) and HyperT (n=11) groups.

Group %(95% CI)

EHRA IN (n=20)

I 5.0 (0.00 — 14.80)

I 50.0 (27.52 — 72.48)
I 40.0 (17.97 — 62.03)
v 5.0 (0.00 — 14.80)
-1 55.0 (32.63 — 77.37)
- IV 45.0 (22.63 — 67.37)
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HyperT (n=11) P

9.1 (0.00 - 26.91) >0.05
18.2 (0.00 — 42.09) > 0.05
63.6 (33.82 — 93.45) > 0.05
9.1 (0.00 - 26.91) > 0.05
27.3 (0.00 — 54.88) >0.05
72.7 (45.12 — 100.00) >0.05



Table 4. The duration of AF in the IN (n=20) u HyperT (n=11) groups.

Group %(95% CI)

Duration of disease IN (n=20)

Unknown 5.0 (0.00 — 14.80)
0-1 year 30.0 (9.39-50.61)
1-3 years 15.0 (0.00 —31.06)
3-5 years 15.0 (0.00 — 31.06)
5-10 years 0.0

More than 10 years 35.0 (13.55 - 56.45)

Conclusion: Although hypothyroidism does not significantly
affect the principal forms and types of AF, it may lead to more
severe symptomatology (EHRA IV).

Comparison of hyperthyroidism (HyperT) and ideal
normal (IN) groups.

These two groups were similarly compared (Tables 3 and 4).

AF type and form: No statistically significant differences
emerged between hyperthyroid and IN patients in terms of
brady-/normo-/tachysystolic AF or paroxysmal/persistent/
permanent forms.

Symptomatic severity (EHRA): Although EHRA III-IV was
noted in 72.7% of the HyperT group vs. 45% of the IN group,
this difference did not reach statistical significance (p > 0.05).

Disease duration: No significant differences were observed
regarding the duration of AF.

Comorbidities: The average number of comorbidities
(approximately 2—2.5) did not differ substantially between these
groups.

Conclusion: Hyperthyroidism did not exert a statistically
significant effect on AF type, form, or duration, nor on
secondary pulmonary hypertension. However, a trend toward
higher EHRA III-IV symptomatology may warrant further
investigation.

Discussion.

These findings demonstrate that although thyroid dysfunction
plays an important role in the clinical course of AF, its primary
effect appears to manifest through symptom severity. In
particular, patients with hypothyroidism exhibit markedly more
severe clinical symptoms (EHRA 1V). This may be explained
by reduced circulatory dynamics, slowed metabolic processes,
and additional strain on the cardiovascular system [17].

On the other hand, the absence of a significant impact of
hyperthyroidism on brady/normo/tachysystolic characteristics
or overall AF form might reflect the fact that, aside from
markedly elevated heart rates or post-infarction scenarios,
hyperthyroidism does not serve as a decisive factor in the
initiation or maintenance of AF. Generally, the influence of
hyperthyroidism on the myocardium is often exhibited through
palpitations, diastolic dysfunction, or sinus tachycardia, rather
than by definitively altering AF progression [14-16].

Furthermore, “pseudo-dysthyroidism” (PDT) is emphasized
in this study. This syndrome is typically observed in patients
with acute or chronic illnesses that cause transient or secondary
changes in thyroid hormone levels [18,19]. Its occurrence in AF
patients highlights the importance of comprehensive thyroid
evaluations, as misinterpretation of thyroid function tests might
lead to unnecessary therapies.
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HyperT (n=11) P

9.1 (0.00 - 26.91) >0.05
18.2 (0.00 — 42.09) >0.05
45.5 (14.59 — 76.32) >0.05
18.2 (0.00 — 42.09) >0.05
0.0 -

9.1 (0.00 - 26.91) >0.05

Recommendations.

1. Although hypothyroidism does not substantially
impact the type or form of AF, it is associated with more severe
symptomatic burden.

2. Hyperthyroidism has no statistically significant effect
on key AF parameters (type, form, duration) or on the frequency
of secondary pulmonary hypertension, although there is a non-
significant trend toward higher EHRA III-IV severity.

3. Comorbidities in  both  hypothyroidism  and
hyperthyroidism groups underscore that, overall, the presence
of multiple comorbid conditions can complicate the clinical
picture in AF.

4. Pseudo-dysthyroidism (ESS/NTIS) is not uncommon
in AF yet remains underreported. Recognizing this syndrome is
essential to avoid unwarranted thyroid-specific treatments.

5. In AF patients with concomitant hypothyroidism or
hyperthyroidism, appropriate thyroid-specific management
(thyroxine replacement therapy or antithyroid drugs) should be
undertaken alongside arrhythmia control (rate or rhythm control
strategies, anticoagulation, etc.).

Conclusion.

Although the pathophysiology of AF is multifaceted, the
functional status of the thyroid gland merits special attention.
This study’s findings indicate that thyroid dysfunction is
not a rare occurrence in patients with AF. In particular,
hypothyroidism can exacerbate AF symptom severity, while
hyperthyroidism does not show a statistically significant impact
on AF type or duration but may intensify subjective complaints
in some instances.

Future investigations involving larger patient cohorts may
further improve AF diagnosis and inform personalized treatment
strategies. Specifically, evaluating TSH, free T4, free T3, anti-
TPO, and thyroid ultrasound in all AF patients—and ruling out
pseudo-dysthyroidism when indicated — are important steps in
minimizing both AF-related complications and unnecessary
risks for patients.
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