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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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–IV).

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. atrial fibrillation, thyroid disfunscyion, “pseudo-
dysthyroidism”
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 
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.

The study was conducted on 134 patients with atrial fibrillation 
(72 of them men and 62 women) who were both inpatients and 
outpatients admitted to the Republican Clinical Hospital named 
after acad. M. Mirgasimov. AF was verified by 12-lead ECG 
examination. The following examinations were performed on 
the patients: clinical, anthropometric (height, weight, BMI) 
assessments, measurement of arterial pressure, ECG, Doppler-
echocardiography, ultrasound examination of the thyroid gland 
and hormonal status (free T3, free T4, TSH, and anti-TPO in the 
blood). The analysis of thyroid gland hormones was carried out 
by the IFA (Immun Ferment Analysis) method on the Bio Screen 
MS-500 (USA) apparatus. It should be noted that patients with 
clinical and laboratory hypo- and hyperthyroidism, and those 
taking medications (antithyroid preparations, betablockers, 
etc.) that could affect the functional activity of the thyroid 
gland, were not included in the study.Arterial hypertension 
(AH) was confirmed in patients who had a blood pressure level 
≥140/90 mmHg at two consecutive clinical visits and who were 
receiving an adequate dose of antihypertensive medication. 
Blood pressure categories were determined based on the 
guidelines of the European Society of Cardiology (ESC 2024).

Type 2 diabetes mellitus (T2DM) diagnosis was confirmed 
according to the criteria of the American Diabetes Association 
(IDF 2024).

Chronic heart failure (CHF) and its functional classes were 
determined according to the 2016 guidelines of the European Society 
of Cardiology, based on ejection fraction in the echocardiogram 
(EchoCG) and corresponding symptoms (ESC 2021).

During the analysis of the material, at the first stage of the study, 
the following initial groups of patients with atrial fibrillation 
(n=134) were 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:
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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.

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 

- FuNA: Functional normal with autoimmune changes.
- FuNS: Functional normal with structural changes.
- 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 

EHRA Group % (95% CI) PIN (n=20) HypoT (n=21)
I 5.0 (0.00 – 14.80) 9.5 (0.00 – 22.39) > 0.05
II 50.0 (27.52 – 72.48) 28.6 (8.77 – 48.37) > 0.05
III 40.0 (17.97 – 62.03) 33.3 (12.67 – 53.99) > 0.05
IV 5.0 (0.00 – 14.80) 28.6 (8.77 – 48.37) < 0.05
I - II 55.0 (32.63 – 77.37) 38.1 (16.81 – 59.38) > 0.05
III - IV 45.0 (22.63 – 67.37) 61.9 (40.62 – 83.19) > 0.05

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

Duration of disease Group %(95% CI) PIN (n=20) HypoT (n=21)
Unknown 5.0 (0.00 – 14.80) 14.3 (0.00 – 29.62) > 0.05
0-1 year 30.0 (9.39 – 50.61) 14.3 (0.00 – 29.62) > 0.05
1-3 years 15.0 (0.00 – 31.06) 19.0 (1.84 – 36.26) > 0.05
3-5 iyears 15.0 (0.00 – 31.06) 9.5 (0.00 – 22.39) > 0.05
5-10 years 0.0 0.0 -
More than 10 years 35.0 (13.55 – 56.45) 42.9 (21.17 – 64.56) > 0.05

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

EHRA Group %(95% CI) pIN (n=20) HyperT (n=11)
I 5.0 (0.00 – 14.80) 9.1 (0.00 – 26.91) > 0.05
II 50.0 (27.52 – 72.48) 18.2 (0.00 – 42.09) > 0.05
III 40.0 (17.97 – 62.03) 63.6 (33.82 – 93.45) > 0.05
IV 5.0 (0.00 – 14.80) 9.1 (0.00 – 26.91) > 0.05
I – II 55.0 (32.63 – 77.37) 27.3 (0.00 – 54.88) > 0.05
III - IV 45.0 (22.63 – 67.37) 72.7 (45.12 – 100.00) > 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.
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38.1% of our cohort exhibited some form of thyroid dysfunction 
(overt or subclinical hypothyroidism, overt or subclinical 
hyperthyroidism, or PDT) [10–13]. Although earlier large-scale 
studies have documented the link between hyperthyroidism and 
increased AF incidence, our data suggest that hypothyroidism 
is also relatively common among individuals with AF and may 
carry its own clinical repercussions [14, 15]. Notably, 14.2% 
of patients demonstrated PDT, signifying that various comorbid 
conditions can induce alterations in thyroid hormone levels not 
necessarily warranting direct thyroid-targeted treatments. 

A salient finding in our study is the association between 
hypothyroidism and increased AF symptom severity. 
Specifically, patients in the HypoT group exhibited a significantly 
higher frequency of EHRA IV symptoms compared to those 
with ideal thyroid function (p < 0.05). These data resonate 
with existing evidence that hypothyroidism negatively affects 
cardiovascular hemodynamics, leading to bradycardia, reduced 
cardiac output, and fluid retention [17]. Such mechanisms may 
exacerbate the symptom burden in AF – manifesting clinically 
as palpitations, fatigue, and exercise intolerance – despite the 
absence of significant differences in AF form, type, or duration. 

Importantly, our findings that hypothyroidism did not 
influence the brady-, normo-, or tachysystolic patterns of AF 
align with prior observations suggesting that, while thyroid 
hormones can modulate heart rate and conduction, the presence 
of reduced thyroid hormone levels may not necessarily alter the 
fundamental electrophysiological drivers of AF. Instead, the 
primary effect appears to manifest through more pronounced 
symptoms, potentially via increased susceptibility to fluid 
overload, decreased myocardial contractility, and impaired 
vascular compliance. 

Despite well-known pathophysiological links between 
hyperthyroidism and AF – namely, enhanced sympathetic tone, 
increased automaticity, and shortened atrial refractoriness – lk 
our study did not identify a statistically significant effect of 
hyperthyroidism on AF type (brady-, normo-, tachysystolic), 
form (paroxysmal, persistent, or permanent), or disease 
duration [14-16]. One possible explanation is that, while 
overt hyperthyroidism can trigger the onset of AF, it may 

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.

The factors creating conditions for the development of PDT 
during AF, based on the comparison of PDT and IN groups 

Literature data shows that the development of PDT is the 
result of acute or chronic comorbid conditions. During AF, for 
the analysis of the factors creating conditions for the emergence 
of this syndrome, by us, a comparison of the PDT (n=19) and IN 
(n=20) groups was carried out. 

From Table 5 it becomes evident that, in the PDT group, the 
occurrence frequency of comorbid diseases was as follows: obesity 
– 30.0 (9.39 – 50.81)%, type 2 diabetes mellitus – 20.0 (2.01 – 
37.99)%, arterial hypertension – 55.0 (33.63 – 77.37)%, ischemic 
heart disease – 35.0 (13.55 – 56.45)%, heart failure – 80.0 (62.01 
– 97.99)%/ Correspondingly, in the IN group, those indicators 
were as follows: obesity – 10.5 (0.00 – 24.70)%, type 2 diabetes 
mellitus – 21.1 (2.22 – 39.89)%, arterial hypertension – 68.4 (46.95 
– 89.90)%, ischemic heart disease – 47.4 (24.30 – 70.44)%, heart 
failure – 68.4 (46.95 – 89.90)%. In all cases, differences between 
the groups did not demonstrate statistical significance. 

Thus, the comparative analysis of the PDT (n=19) and IN 
(n=20) groups did not reveal the effect of comorbidity on the 
“pseudo-dysthyroidism” syndrome. 
Discussion 

The present study investigated the prevalence and clinical 
significance of thyroid dysfunction in patients with atrial fibrillation 
(AF), focusing on both overt and subclinical forms of hypo- and 
hyperthyroidism as well as “pseudo-dysthyroidism” (PDT). The 
results showed that 38.1% of all AF patients enrolled had thyroid 
function parameters outside the normal range, highlighting a 
notable prevalence of dysthyroidism in this population. 

Consistent with previous studies indicating an association 
between thyroid disorders and arrhythmias (particularly AF), 

Duration of disease Group %(95% CI) pIN (n=20) HyperT (n=11)
Unknown 5.0 (0.00 – 14.80) 9.1 (0.00 – 26.91) > 0.05
0-1 year 30.0 (9.39 – 50.61) 18.2 (0.00 – 42.09) > 0.05
1-3 years 15.0 (0.00 – 31.06) 45.5 (14.59 – 76.32) > 0.05
3-5 years 15.0 (0.00 – 31.06) 18.2 (0.00 – 42.09) > 0.05
5-10 years 0.0 0.0 -
More than 10 years 35.0 (13.55 – 56.45) 9.1 (0.00 – 26.91) > 0.05

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

Comorbidity Group %(95% CI) pIN (n=20) PDT (n=11)
Obesity 30.0 (9.39 – 50.81) 10.5 (0.00 – 24.70) > 0.05
Type 2 diabetes mellitus 20.0 (2.01 – 37.99) 21.1 (2.22 – 39.89) > 0.05
Arterial hypertension 55.0 (33.63 – 77.37) 68.4 (46.95 – 89.90) > 0.05
Ischemic heart disease 35.0 (13.55 – 56.45) 47.4 (24.30 – 70.44) > 0.05
Heart failure 80.0 (62.01 – 97.99) 68.4 (46.95 – 89.90) > 0.05

Table 5. Occurrence frequency of comorbid diseases in the PDT (n=11) and IN (n=20) groups.
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not necessarily drive the persistence or specific rate-related 
characteristics once AF is established. Moreover, many patients 
with hyperthyroidism receive beta-blockers or other rate-control 
medications during their clinical course, potentially mitigating 
differences in ventricular rate or arrhythmia patterns [16]. 

Nevertheless, we observed a non-significant trend toward more 
severe (EHRA III-IV) symptomatology in the hyperthyroid 
group relative to the ideal normal group, indicating that 
hyperthyroidism may still intensify subjective complaints such 
as palpitations, anxiety, and reduced exercise tolerance. This 
observation is in line with previous reports that hyperthyroidism 
often leads to hyperadrenergic states and can worsen patient-
perceived quality of life [14, 15]. 

A notable portion of the dysthyroid cohort (14.2%) 
comprised patients whose thyroid function test abnormalities 
were attributable to non-thyroidal conditions, consistent 
with the concept of euthyroid sick syndrome (ESS) or non-
thyroidal illness syndrome (NTIS) [18, 19]. This phenomenon 
underscores the complexity of interpreting thyroid function 
tests in patients with acute or chronic comorbidities such as 
heart failure, ischemic heart disease, or diabetes mellitus. While 
such comorbidities were common in both the PDT and ideal 
normal subgroups, our comparative analysis did not detect a 
specific factor uniquely driving PDT in AF patients. Instead, 
these findings suggest that multiple concurrent illnesses might 
collectively contribute to transient thyroid hormone alterations. 

Recognizing PDT has crucial clinical implications. 
Misinterpreting these changes as primary thyroid dysfunction 
could lead to unnecessary treatments (e.g., levothyroxine or 
antithyroid drugs). Therefore, careful correlation of laboratory 
data with clinical findings and imaging (thyroid ultrasound) is 
paramount to rule out true thyroid pathology before initiating any 
therapy. This recommendation aligns with existing guidelines 
advocating a thorough diagnostic approach for subclinical 
thyroid dysfunction in complicated patients [1, 2]. 
Recommendations

Routine Thyroid Screening in AF: Given that nearly two 
in five AF patients in our study had some form of thyroid 
function abnormality, systematic screening with TSH, free T4, 
and free T3—along with anti-TPO antibodies and ultrasound 
in select cases—appears warranted. Early identification of 
thyroid dysfunction can guide more nuanced therapeutic 
decisions, including the need for thyroid hormone replacement 
or antithyroid therapy and tailored AF management (rate vs. 
rhythm control). 

Focus on Symptom Management: As hypothyroidism 
correlated with more severe AF symptoms, identifying and 
correcting even subclinical hypothyroidism could improve 
patient-reported outcomes. Restoring euthyroidism may 
alleviate some hemodynamic burdens, enhance exercise 
capacity, and reduce symptomatic distress. 

Avoiding Overtreatment in PDT: Clinicians should 
differentiate pseudo-dysthyroid patterns from genuine thyroid 
dysfunction to avert unnecessary interventions. Inappropriate 
treatment can introduce iatrogenic complications without 
conferring genuine benefit, emphasizing the utility of repeated 
hormone measurements and close clinical follow-up. 

Personalized AF Care: Integrating thyroid function 
assessment into AF care algorithms allows for individualized 
therapy. Patients with hypothyroidism might benefit from more 
aggressive symptom control measures, whereas hyperthyroid 
patients may require careful rate-control strategies, especially 
if coexisting comorbidities contraindicate certain medications. 
Conclusion 

In summary, this study highlights a considerable frequency 
of thyroid dysfunction in AF patients and the importance of 
distinguishing between true thyroid disorders (hypothyroidism 
or hyperthyroidism) and transient, illness-related alterations 
(PDT). Hypothyroidism was associated with more severe 
AF symptomatology, suggesting that timely recognition and 
correction of low thyroid hormone levels may alleviate symptom 
burden. Although hyperthyroidism did not significantly affect 
AF type, form, or duration, its trend toward higher EHRA 
III–IV classes suggests that further investigation is warranted. 
Finally, “pseudo-dysthyroidism” exemplifies the complexities 
of interpreting thyroid hormone alterations in patients with 
diverse comorbidities, emphasizing the need for thorough 
endocrine evaluation to avoid misdiagnosis and overtreatment. 
Enhanced screening, combined with personalized management, 
can ultimately refine AF care and improve clinical outcomes. 

Future investigations involving larger patient cohorts may fur-
ther 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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