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Abstract
BACKGROUND
Anderson-Fabry disease (AFD) is an X-linked lysosomal storage disorder that results from a deficiency of α-galactosidase A enzyme activity in which glycosphingolipids gradually accumulate in multi-organ systems. Cardiac manifestations are the leading cause of mortality in patients with AFD. Among them, arrhythmias comprise a large portion of the heart disease cases in AFD, most of which are characterized by conduction disorders. However, atrial fibrillation as a presenting sign at the young age group diagnosed with AFD is uncommon.

CASE SUMMARY
We report a case of a 26-year-old man who was admitted with chest discomfort. Left ventricular hypertrophy was fulfilled in the criteria by the Sokolow-Lyon index and atrial fibrillation on the 12 Leads-electrocardiography (ECG) that was documented in the emergency room. After spontaneously restored to normal sinus rhythm, relationships between P and R waves, including a shorter PR interval on the ECG, were revealed. The echocardiographic findings showed thickened interventricular septal and left posterior ventricular walls. Based on the clues mentioned earlier, we realized the possibility of AFD. Additionally, we noticed the associated symptoms and signs, including bilateral mild hearing loss, neuropathic pain, anhidrosis, and angiokeratoma on the trunk and hands. He was finally diagnosed with classical AFD, which was confirmed by the gene mutation and abnormal enzyme activity of α-galactosidase A.

CONCLUSION
This case is a rare case of AFD as a presentation with atrial fibrillation at a young age. Confirming the relationship between P and Q waves on the ECG through sinus rhythm conversion may help in differential diagnosis of the cause of atrial fibrillation and hypertrophic myocardium. 

Key Words: Fabry disease; Atrial fibrillation; Electrocardiography; Cardioversion; Glycosphingolipids; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved. 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Citation: Kim H, Kang MG, Park HW, Park JR, Hwang JY, Kim K. Anderson-Fabry disease presenting with atrial fibrillation as earlier sign in a young patient: A case report. World J Clin Cases 2021; 9(18): 4823-4828  
URL: https://www.wjgnet.com/2307-8960/full/v9/i18/4823.htm  
DOI: https://dx.doi.org/10.12998/wjcc.v9.i18.4823

Core Tip: Atrial fibrillation as the initial presenting sign at a young age is rare. It was essential to identify the cause of the atrial fibrillation and hypertrophic myocardium with no history of hypertension in the young patient. Even though atrial fibrillation was incidentally converted into sinus rhythm, the restored rhythm clarified the shortened PR interval and segment without delta wave, which became a crucial clue for Anderson-Fabry disease (AFD) diagnosis. Therefore, sinus conversion to detect the relationship between P and QRS may be needed and helpful in differential diagnoses such as AFD and other heart diseases.


INTRODUCTION
Anderson-Fabry disease (AFD) is an X-linked genetic disorder that arises from a mutation in the galactosidase A gene, encoding α-galactosidase A (GLA). The deficiency of enzyme GLA activity leads to the accumulation of glycosphingolipids in multi-systems[1,2]. Cardiac manifestations in AFD have been reported, with an incidence of up to 37%[3]. Palpitations and arrhythmias have a prevalence of 27%[4]. Shah et al[1] reported AFD patients with persistent atrial fibrillation (AF) (only 3 of 78, or 3.9%) and with 8 (13.3%) patients having paroxysmal AF during a follow-up of 1.9 years. However, no AF under 38 years of age was observed in the cohort.
Because cardiovascular death, including sudden death, is a leading cause of AFD mortality, early diagnosis of cardiac involvement is vital to prevent progression. Here, we describe a case of a 26-year-old man with AFD who presented paroxysmal AF and typical electrocardiography (ECG) and echocardiographic findings after sinus conversion.

CASE PRESENTATION
Chief complaints
A 26-year-old man was referred to our hospital with chest discomfort.

History of present illness
The chest discomfort located substernal area started suddenly 30 min ago and was accompanied by palpitation. 

History of past illness
About two years prior, he had a history of taking some medicines for three months at another clinic because of arrhythmia but did not know the details of the previous event and did not follow up with the clinic since then. Alcohol consumption was approximate 30 g per week. A family history related to cardiovascular disease could not be confirmed because the parents no longer have been out of touch with him after the divorce.

Personal and family history
A family history related to cardiovascular disease could not be confirmed because the parents no longer have been out of touch with him after the divorce.

Physical examination
Upon arrival, vital signs were as follows: blood pressure of 150/90 mmHg, pulse rate of 94 bpm, respiratory rate of 20 per minute, and body temperature of 36.6 °C. His blood pressure during the hospitalization period did not exceed over 130/84 mmHg. He had no history of hypertension. There was no symptom and sign suggesting volume overload.

Laboratory examinations
A chest X-ray revealed cardiomegaly, but there was no evidence of pulmonary congestion and pleural effusion. The ECG showed AF with the controlled ventricular response and left ventricular hypertrophy (LVH) in voltage criteria by the Sololow-Lyon index (R in V5 > 35 mm) upon visit at the emergency department (Figure 1A).
The results of blood chemistry were as follows: BUN, 11.0 mg/dL, creatinine, 0.73 mg/dL; troponin-I, 0.1 ng/mL (ref. 0.0-0.16); and N terminal pro-B type natriuretic peptide, 136.0 pg/mL. The amount of albuminuria for 24 h was 17.6 mg (the category A1 as normal to mildly increased range < 30 mg).

Imaging examinations
Transthoracic echocardiography (TTE) showed interventricular septum/Left ventricular posterior wall thickness, measured as 14/14 mm, respectively; left ventricular mass index, 200 g/m2; the left ventricular ejection fraction, 65%; left atrial volume index, 45 mL/m2; thickened mitral valve leaflets without functional abnormality and no wall motion abnormality (Figure 2).

Further diagnostic work-up
Transesophageal echocardiography (TEE) was performed to control the symptom before electric cardioversion. Spontaneous restoration of sinus rhythm during the TEE was noticed. The 12 Leads-ECG followed by the TEE revealed the link between P and R waves that was abnormally shortened. The follow-up ECG showed a short PR interval of less than 120 ms but no delta waves (Figure 1B). The relationship between P and R waves on the following ECG, severely symmetric LVH without a history of hypertension, and unusual presenting with AF in the young age group suggested congenital myocardial disease. The patient was needed to re-evaluate the other missing clinical symptoms and signs related to multi-organ involvement. Additionally, there were bilateral mild hearing loss, neuropathic pain, anhidrosis, and angiokeratoma on the trunk and hands. (Figure 3). Corneal verticillata on the ophthalmic examination was observed. Genetic tests and GLA enzyme activity were performed to confirm AFD. The enzyme activity of GLA was 1.7 nmol/hr/mg (< 0.1% of normal range), and mutation of the GLA gene was detected in exon-7 with c.1024C>T variant.

FINAL DIAGNOSIS
The young patient was finally diagnosed with AFD.

TREATMENT
According to the discretion of the emergency physician, a trial of propafenone i.v. (Rytomornom®, Abbott) Relieving the symptom and rhythm conversion was tried, but no response to AF before performing the TTE. After confirming the AFD, enzyme replacement therapy was started.

OUTCOME AND FOLLOW-UP
The patient diagnosed with AFD had an unusual presentation as AF at a young age. The fast and irregular activity of atriums that masking the PR segment can confuse and delay the diagnosis of AFD. It has been two years since diagnosed with AFD. He has followed for enzyme replacement therapy without any cardiac events.

DISCUSSION
In this case, the young man with AFD presented paroxysmal AF. After spontaneous sinus conversion, a shortened PR interval without pre-excitation and LVH on the 12-lead ECG were disclosed, which led to helping in working and correct diagnosis.
Earlier clinical manifestations include the peripheral nervous system, dermatologic angiokeratomas, gastroenterological, and ophthalmological symptoms[5]. Cardiovascular and renal manifestations present later, usually in young adulthood. According to the Fabry registry (NCT 00196742), cardiovascular complications develop in 40% of the patients[6]. Cybulla et al[3] reported cardiac manifestations in AFD of up to 37%. The primary pathophysiology is globotriaosylceramid (GL3) accumulation in cardiomyocytes, endothelial cells, and fibroblasts, and the conduction system[7]. The clinical consequences were well known, such as ECG abnormalities, including shortened PR interval and T wave inversion, LVH, myocardial fibrosis, and arrhythmia. However, it is difficult to notice the specific ECG findings concerning AFD without some suspicious clinical findings. LVH is the most frequent but later sign and non-specific, often absent in patients less than 15 years old[6]. Unlike the LVH, a short PR interval could be the first sign of cardiac manifestation of AFD. Namdar M revealed that the P wave duration (sensitivity 92% and specificity 80%) was the most predictive for early diagnosis of AFD[8]. The short PR interval and short P-end-Q interval were also useful in differentiation to other cardiac diseases such as LVH, hypertensive heart disease, hypertrophic cardiomyopathy, aortic stenosis, and amyloidosis[8]. Interestingly, the prevalence of AFD in the cohorts of HCM patients is 1%-3%[9,10]. Furthermore, there was no genetic abnormality in 30%-40% of patients who were diagnosed with AFD. These findings make it more challenging to diagnose AFD. In this patient, atrial and mitral annular thickening on echocardiography might be evidence of GL3 infiltration, which causes a shortened PR interval. Although a shortened PR interval in the patients with an earlier stage of AFD was reported only 14% incidence, the ECG finding would be more helpful in young AFD patients[8], as in this case.
Shah et al[1] showed a prevalence of 14% AF among 78 patients during a follow-up of 1.9 years. AF may be caused by infiltration of GL3 in the atriums and diastolic dysfunction resulting from progressive LVH. AF is a result of remodeling myocardium filtrated with GL3 as one of the later complications in AFD. There was no report in childhood and young adults. 
The reversibility of cardiac manifestations after ERT is still controversial[11,12]. Schmied et al[13] showed that cardiac disease progression in patients with abnormal ECG at the time of treatment initiation compared with patients with normal ECGs and suggested ECG assessments at an earlier stage and ERT initiation before ECG abnormalities develop.
Gubler et al[14] revealed that endothelial deposit of GL3 and glomerular sclerosis could be confirmed in most cases even though the young patients with AFD had 30 mg or less per day of proteinuria. Therefore, an earlier renal biopsy would play a vital role in confirmative diagnosis of AFD. However, there was no study on the usefulness and safety of earlier renal biopsy in patients with AFD in the A1 category of proteinuria according to the Kidney Disease: Improving Global Outcomes 2012 guidelines[15], and Ortiz et al[16] recommended that if baseline albuminuria > 30 mg/24 h is shown, it can be considered as an indication of ERT. In this case, the amount of albuminuria for 24 h was 17.6 mg. We thought that renal manifestation in this patient was started, and renal biopsy was not needed in aspect of decision of diagnosis and starting treatment, because other organ involvement signs were definite. 

CONCLUSION
We report here that a young adult with AFD can present with AF. For early diagnosis and initiation of ERT, the ECG findings, such as short PR interval and LVH, should be carefully assessed.
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Figure Legends
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Figure 1 The patient’s electrocardiogram before and after rhythm conversion. A: The electrocardiogram (ECG) shows atrial fibrillation with left ventricular hypertrophy upon admission; B: After spontaneous rhythm conversion to normal sinus rhythm, the surface ECG reveals a short PR interval (120 ms) and an unmeasurable Pend-Q interval.
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Figure 2 Echocardiographic images in the patient with Fabry disease. A: The apical 4-chambers view reveals brighten endocardium, slightly thickened mitral valves, and thickened left atrial wall; B: M-mode shows thickened left ventricular walls (up to 14 mm).
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Figure 3 Cutaneous manifestations in the patient. Angiokeratomas (small, numerous, and dark red/purple spots) on both hands and flank are observed. A: Hands; B: Flank.
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