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How Can Galectin-3 as a Biomarker of Fibrosis Improve
Atrial Fibrillation Diagnosis and Prognosis?
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Abstract

Galectin-3 (Gal-3) is a biomarker of fibrosis that has been associ-
ated with atrial remodeling. Acknowledging the presence of a bio-
marker in patients with atrial fibrillation (AF) can allow for a better
clinical treatment. The aim of this study was to assess the associa-
tion of Gal-3 with atrial fibrosis in patients with AF. This is a sys-
tematic review study. From the total number of studies analyzed, 12
demonstrated a relation between atrial fibrosis and Gal-3 in patients
with AF and presented statistically significant association values.
We conclude that Gal-3 is associated with atrial fibrosis in patients
with AF in all types, as well as after the arrhythmia treatment by
ablation.
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Introduction

Atrial fibrillation (AF) is the most prevalent sustained cardiac
arrhythmia in the world [1]. Its prevalence is almost twice as
high as the observed in the past decade, but data about AF may

Manuscript submitted August 3, 2020, accepted August 18, 2020
Published online September 21, 2020

aPostgraduate Program in Therapeutic Innovation, Federal University of Per-
nambuco (PPGIT/UFPE), Recife, PE, Brazil

bPernambuco Cardiovascular Emergency Room Teacher Luiz Tavares (PRO-
CAPE/UPE), Recife, PE, Brazil

Faculty of Medical Sciences, University of Pernambuco (FCM/UPE), Recife,
PE, Brazil

dHealth and Biological Sciences Program, University of Vale do Sao Francisco
(PPGCSB/UNIVASF), Petrolina, PE, Brazil

¢Aggeu Magalhaes Institute, Oswaldo Cruz Foundation (Fiocruz), Recife, PE,
Brazil

fCorresponding Author: Maria Mariana Barros Melo da Silveira, Pernambuco
Cardiovascular Emergency Room Teacher Luiz Tavares (PROCAPE/UPE),
Palmares Street, Santo Amaro, Recife, PE 50100-060, Brazil.

Email: marianabms@gmail.com

doi: https://doi.org/10.14740/jocmr4313

be underestimated because the asymptomatic form is not diag-
nosed frequently [2]. AF is associated with a mortality increase
of approximately two times that observed among patients with
sinus rhythm [3].

AF genesis is related to electrophysiological alterations in
the atrial tissue that foster and propagate the abnormal electric
impulse. Many clinical conditions are considered risk factors
for the development of AF, and possibly influence in the preva-
lence rise observed in the last decades [2].

Atrial fibrosis is an induction factor of cardiac structural
remodeling, which can create arrhythmogenic substrate for the
emergence of AF [4, 5]. Studies performed with humans and
animals show that left atrial fibrosis is involved with this ar-
rhythmia physiopathology [6-8]. Better understanding of the
relation between atrial fibrosis and AF can allow for the iden-
tification of a higher-risk subgroup, and may have an impact in
the management of those patients (rhythm control, frequency or
ablation control) [6].

The exact mechanism leading to atrial fibrosis still re-
mains undefined, however, some studies demonstrated that
the activation of the immune system and inflammatory re-
sponse play a role in the physiopathology of atrial fibrosis[1,
5]. In this scenario, galectin-3 (Gal-3) has been considered
one of the possible substances contributing to cardiac fibrosis
[5].

The role of Gal-3 in the pathogenesis of cardiac fibrosis
involves macrophages and fibroblasts recruitment in the myo-
card, resulting in cell proliferation and collagen accumulation
[5, 9, 10], and it plays a role in the electric atrial activity and
structural remodeling [1]. Studies showed that high circulat-
ing Gal-3 concentrations were associated with an increased
risk of developing AF [1, 5, 9, 10]. Despite of inferences
that point to Gal-3 playing a role in the atrial fibrosis and AF
physiopathology, there is still a need for further understand-
ing of the molecular basis and clinical associations of it [11,
12] (Fig. 1).

Better understanding of Gal-3 association with atrial fi-
brosis in patients with AF will allow for progress in the un-
derstanding of this arrhythmia physiopathology and contribute
for a more appropriate clinical management of carrier patients
or those with high risk for the development of AF. The present
study aimed at assessing the association of Gal-3 with atrial
fibrosis in patients with AF.
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Figure 1. Potential mechanistic roles of galectin-3 in tissue fibrogenesis.

Methods

The present study is a systematic review of literature follow-
ing the guidelines of Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) statement [13].
The question asked in this review was: “What is the relation
between Gal-3 and atrial fibrosis in patients with AF?”” Using
PICOS [14] search strategy, we considered eligible studies
in which the population was composed of patients with AF,
where Gal-3 had been assessed as a possible marker for car-
diac fibrosis and those studies that were clinical, observational
or experimental studies.

The following databases were searched up until April
2020: Cochrane Library, British Medical Journal (BMJ) Best
Practice, National Library of Medicine National Institutes of
Health (PubMed/MEDLINE), World Wide Science, Science
Direct, Literatura Latino-Americana ¢ do Caribe em Ciencias
da Saude (LILACS), and Directory of Open Access Journal ¢
University of Alberta Library. Search strategy was guided by
the use of controlled vocabulary according to Descritores em
Ciencias da Saude (DeCs) as an extended translation of Medi-
cal Subject Headings (MeSH). In DeCs, the search was carried
out in Portuguese and keywords were obtained in English, and
their combination was done using the boolean operators “and”
and “or”. Keywords used in this study were: “galactin-3”,
“atrial fibrosis”, “atrial fibrillation”, “cardiovascular disease”,
“clinical studies”, “observational studies”, and “experimental
studies”.

The search for the studies was guided by the research
question and the combination of the keywords in the database,
aiming to find the term in the article title, abstract and key-
words. There were no restrictions with language but articles
from 2010 to 2020 were given priority. Excluded studies en-
compassed review articles, systematic reviews, meta-analysis
and grey literature. Keywords were combined two by two in
each database, and when necessary, we chose to use a triple
combination.

First, titles and abstracts were read and each researcher
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registered the agreement or not to the inclusion of the study
(the first step). Disagreeing cases were discussed and submit-
ted to a third evaluation performed by a more experienced re-
searcher (the second step). Second, selected articles were fully
read aiming to find the answer to the research question of the
review (the third step). Figure 2 describes the flow for the iden-
tification, selection, eligibility and inclusion of studies.

Data extraction was carried out independently by two re-
searchers with the aid of an electronic form built using Mi-
crosoft Excel®, and a data compatibility assessment was per-
formed by a third researcher, in order to evaluate consistency
and cleanliness of data. Kappa coefficient was used to assess
the inter-observer reliability. Critical review of studies’ quality
of data was carried out using Oxford Centre Evidence Based
Medicine [15], as well as the methodology quality of studies
was evaluated using GRADE [16] guidelines, using a check
list with questions (Supplementary Material 1, www.jocmr.
org) in order to assess the scientific inference and significance.
Study data synthesis was guided by PRISMA, following the
structure rationale IMRaD (Introduction, Methods, Results
and Discussion).

Results

A total of 12 studies fulfilled the eligibility criteria estab-
lished and their main information is listed in Table 1 [5, 10-
12, 17-24]. Inter-observer reliability of the study relevance
was considered substantial (Kappa = 0.67), and it pointed
to the homogeneity of the articles included in the study. As
shown here (Supplementary Material 1, www.jocmr.org),
with regard to the relevance of the outcomes presented, there
was an agreement that 100% (n = 12) of studies analyzed
present scientific relevant results, as well as 100% of studies
presented a clear methodology and in accordance to the main
outcome.

Articles were analyzed with regard to quality and catego-
rized by degree of recommendation and level of evidence [15].
It was observed that 91.66% (n = 11) of the articles were classi-
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Figure 2. Results flowchart of studies search and selection strategy.

fied as grade B of recommendation (moderate), and one article
(8.34%) as grade A of recommendation (high). Cohort studies
were the most frequent type 62.5% (n = 10). Case-control stud-
ies were 58.3 % (n=7), 33.3% (n = 4) were prospective cohort
and 8.4% (n = 1) were ecological studies (Table 1).

Discussion

Twelve studies that fit the inclusion criteria were included in
the present review [5, 10-12, 17-24], comprising a total of
9,470 individuals. Age of study subjects ranged from 46.1 to
70 years old. All studies demonstrated that Gal-3 levels are
higher in patients with AF non-valvular and that it can be con-
sidered a marker for fibrosis in this population (Table 1).

Stanojevic et al (2019) [17] compared levels of Gal-3 in
patients with acute myocardial infarction (AMI) and AF in or-
der to investigate the role of Gal-3, and they found that pa-
tients with AMI and AF had higher levels of Gal-3 than those
without AF (P < 0.05), and that Gal-3 can be considered and
independent predictive factor for the emergence of AF.

Fashanu et al (2017) [12] in the ARIC study, analyzed if
Gal-3 was associated with AF incidence in a cohort of 8,436
individuals, and found out that subjects with elevated Gal-3
levels presented higher risk of developing AF (P < 0.0001).
The association of Gal-3 with AF incidence was very strong in
the first year of follow-up, and it can be explained by the role
Gal-3 plays in myocardial fibrosis. The association between
plasma Gal-3 and AF was moderately strong and independ-
ent of baseline AF risk factors. This association was accounted
for by participants with high Gal-3 levels having developed
more heart failure (HF) during follow-up of AF. Gal-3 may
increase AF risk via pathways involving HF [12]. Most articles
excluded patients with HF.

In a study assessing whether Gal-3 was involved in the
evolution and in the progress of coronary cardiac disease and
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in the progress of AF, Gal-3 was considered a biomarker of se-
verity and/or atherosclerotic plaque instability. It was observed
that elevated levels of Gal-3 are significantly associated with
AF patients (P < 0.05). Elevated levels of Gal-3 can stimulate
macrophage migration, proliferation of fibroblasts and fibrosis
development, being the last one as an important factor affect-
ing the process of myocardial fibrosis [18]. When the type of
AF was compared, levels of Gal-3 were significantly higher in
patients with persistent AF than in those with paroxysmal AF
(P<0.001).

Gurses et al (2015) [10] also observed that elevated lev-
els of Gal-3 are associated with AF (P < 0.001), and it can
be considered an independent AF predictor in a multivariate
analysis (P < 0.001). When the relation was assessed compar-
ing the type of AF, levels of Gal-3 were significantly higher in
patients with persistent AF than in those with paroxysmal AF
(P <0.001). These results suggest that Gal-3 is involved in the
structural remodeling process in those patients.

Berger and colleagues, in 2017 [19] aimed at assessing the
levels of serum Gal-3 and in the left atrial tissue in patients to
be submitted to thoracoscopic surgery for AF, and investigated
if the baseline levels of Gal-3 or its alteration had any impact
in the fibrotic process that contribute to the arrhythmogenic
substrate after AF modification to the sinus rhythm. As a re-
sult, they observed that an increase in the levels of Gal-3 was
significantly associated with a higher recurrence of AF after its
correction by surgical procedure (P = 0.014).

Clementy et al (2016) also verified that patients with an el-
evated level of Gal-3 presented more frequently AF recurrence
after ablation (P = 0.00006). In a univariate analysis, Gal-3 was
an AF recurrence predictor (P = 0.02), and in a multivariate
analysis it was an independent predictor of new AF events (P =
0.02). Thus, they concluded that high levels of Gal-3 are strong
predictors of AF recurrence after ablation, independently of its
type [22]. As a limitation, Clementy et al (2016) [22] showed
that patients with HF were also included in the study, despite

www.jocmr.org 649



J Clin Med Res. 2020;12(10):647-654

Galectin-3 and Atrial Fibrillation

SL YSIY pue WNIpIw ‘Mo] yam
syuaned AJIIUSpPI PUB JOUILINIAL

(20°0 = d) uone[qe Jo)e OUALINOAI

saposido mau Jvy Apuspuadapur AV 10} 10308} 2A1)01paId € se pue 100=d %
1o1paid ued uone[qe JYye JV PIM (9000°0 = d) AV WIM pajeroosse 99F 191 110102 [czlotoT T8
syuaned ur ¢-1en) Jo S[OAQ] JOYSIH QI0M ¢-TeD) JO S[OAQ] WINIAS PAJBAIT  'SAQ Y FG'€] 01 F19 091  oAnodadsorg q qc 19 Ayuowa])
1V JO 3udwdo[oAdp o3 10
sdnoi3 ysur ur syuanyed asay)
Ajuens ueo ¢-[en Jo S[AS]  *(§0°0 = d) AV OLU0IYd M sjuaned o) 00=d  (dV oruoIyd)
PYBAS[H "AIIOIUOIYD [V 10§ Paredwod usym ¢-[eD) JO S[OAS] PajeAd]d €€ F 8 SA TLF 1LY [1zl9toc
JIONIBWIOIq € SB Pash 9q Ued ¢-[en) QARY JV 1OSUO MU [IM SJUATJE CEFV6 MOU)TT F 89 I€] [OTU0d-3se)) q dq¢ T8 30 oY)
(2200 = d) stsoiqy J1oj 10301paId
1V Jo uowdooaap oyj 10y judpuadopur ue paIopIsuod AIe ¢-[en) jo
10301pa1d Juopuadopur ATuo  S[OAd[ WNIAS PajeAd[q (Z20°0 = d) SISoIqy
9y} PaIopISU0D ST SISOIqY  PUE ¢-[BD) U29M]OQ UONBIOOSSE SIAIdY]L,  70'0 =d ‘+78'9 lozl L10T
[y s1soIqy ovIpIed  (S0°0 = d) AV INoyIm pue s syuoned FI9°LT ‘SA 110109 ‘Te 30 oJowoy
JO IoNIeWOIq € ST ¢-[ey UL £-[eD) JO S[SAS] U SOUSISPIP ST SI9YT, SI'v FSTYI S6F1°99 SIT  2Andadsorg v dl -ZopuelloHq
O L'S F
‘uone[ndod Jeroudd Aty "(1000°0 > d) AV Surdofaaap jo 7000=d #9/(€0) 9SG F
u1 JV JO 95uapIout ) ut JSLI PASERIOUI YJIM PAJLIOOSSe dIoM  4(91°C- 6T 1)  L'79/(T0) 9§
9SBAIOUI UE 0) PIJRIOOSSE €-[D JO S[2A] YSIH IV I0J SI00B)  L9°] 'SA (YL'[ F7'79/(10) 110400 [z1]L10T
oIe ¢-[eD JO S[OA9] YSIH RISIO[ENITANPRIEIDOSSERSEACR S D) -S0'D) LET V'SFVI9 9¢t's  danoadsord dq dc¢ ‘e 39 nueyse{
"IV 10J uone[qe o1doosooeIoy
Jo symsax oy 3orpaxd pue  (5€0°0 =d) AV 10} 103o1paid Judpuadopur
Jrensqns orud3ow Ay LI ue st ¢-1en ($10°0 = d) UONE[qe J9Ye
o ur o3ueyo oYy JoopgdI ued  porrad 1eak-7 oy) SuLmMp 9l 9OUILINIAI
onJeA auIeseq Ay} 9A0qe AV 1oy31y © 03 POJRIOOSSE SeM UOTJR[qR 1100=d 110709 l611L102
suoneIde ¢-Ten) SunenoI) I0)JE ¢-[eD) JO [OAQ] Y} UT dSBAIOUT Y], ©97T "SA $61 98 F 865 86  9Anoadsoig q qz ‘Te 10 103810g
"Surjopowal [e1pIedoAw
Sunuaaald A[9Ano9ge ‘sisoIqy (D aseo)
[erpIesoAu JuoAald p[nod (S0°0 > d) AV Mim S00>d  T0EFLY(D
uonIqIyuI sy “SISOIqY [RIPId0AT uone[ndod oy Yim pajeroosse st %80°0 F SO'I Jonuoo) [81]810C
ur ojo1 juepodwt ue sAefd ¢-ren €-[eD JO S[QAD] Y} UI UONBAR[H  SA €0°0 F 1S°0 60'T F6LS 0€ [0NU0d-3sB) q d¢ ‘Te 12 Suey]
TNV s syuaned Jo jusuneon
) ur 308183 Tenuojod © 9q PINOd
“Iayrew SIsolqy e se ‘¢-[en) |V "(S0°0 > d) AV MoyIM dsoy) [10°0=d
moyyim asoty uety ¢-[e) JO S[9AI] 01 paIeduwioo USYMm ¢-[eD) JO S|PAd]  eGL'T F €5°01 [L1]610T ‘T8
19y31y pajuasaxd Jv Yum syudned 10y31y poyuosaxd v yum syudned  SA9LTF IH'8 PEIL F €99 IS [01U0d-3se) q q¢ 19 o1A0fouBlS
(as=
S[9AJ] €-[€D JO IZIS Apmys uonedrqnd jo
suoIsnpPuoO)y on[eA d pue SHNSIY uosriedwo) PMMW——HMWMM Jdweg Jo adAJ, o IT ok pue soyny

uone||aI4 [BUIY YU SIUSIEd Ul SISOIQI- YNAA UOHEIOOSSY S} PUB €-UNdS[es) JNoqy Saipnis °| a|qel

www.jocmr.org

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

650



J Clin Med Res. 2020;12(10):647-654

da Silveira et al

"uoIljo.Iejul [BIPJEOOAW S)NJY :|\Y ‘UONHEIASP piepue)s :(S ‘UONE||LqL [eLle 4y ‘g-Uljos|ed :g-[eS) {UonepusWodal Jo apeld 1HO ‘9ouspIA Jo [and] i3 “Tw/Bdq w/Bue

‘SWINLIE U} Ul SISOIqL) 9SBAI0dP 0) 100°0 =
wre Jey) sarderay) 10y 3o518) MOU d q(29€°1 -
® SV JO judunean onnaderay) (100°0 = d) sso201d Surfopowar 991°T) +0T°1
PUE [BOIUI[O 10 ANQLIIUOD [B1®R 91} JO Jasuo oy Jo1paid ‘SA ($0TT - sdnoi3 yjoq [¥2] ¥102
ued ¢-1en) Jey) poysadans st iy ued IOMIEU SISOIQY © SB ¢-[eD) 991°T) 991°1 105 01 F 0L G8 [0NU09-3sB)) q dac ‘[e 39 Zowuoyg
AV Y siuened ur Sutjopowar (100°0 > d) AV ynm syuened
[eINJONI)S PUB [BOLI)OJ[O [eLIje ur SISOIQY A} JO UOISUIXD d}
Q) UI 9]0 [BITUBYOJW B SEy| )M PaJe[oLIod Apuapuadapur 1000 >d Apms [T1]s102
€-[eD Jey) paIsas3ns st 1| A19M €-[BD) JO S[AJ] WIS “eSHL"L F 6750 8¢ €¢  [eo1So[oog dq o4 JERERUSIIN
“(L00°0 = d) uUone[qe J2}JE DUALINI0 JV
‘uone[qe 102y 10k 10j 10391paid juapuadopul ue se ¢-[en Jo
90UQ1INOAI [V JO uonoIpaid  S[OAQ] ul dsearoul uy (L00°0 = d) £-1eD (D oseo)
oy 1oy anfeA dnsoudord PareAR]d pjuasald 20UdLINOAI IV UM 1000>d 8§LF687/(D
Juepuadapur ue apiaoid ¢-Jen syuaned (1000 =d) AV UM €-[eD Jo WCTFVS [01u09)
JO SUONBIUIOUOD OIBWISE[J  S[QAS] UI ISBIIDUI UB UIOM]OQ UONBIOOSSY  "SA §['[ F €9°¢C L01l F19% 96 [0NU00-3SB)) q de [gzl s107 ‘1B 30 npp
(1000 > d) AV
‘uoIjoUNy JB[NOLIJUIA s syuaned ul pojeAd[d dIom 10000 >d (D oseo)
Yo paatesald m 4y €-[eD JO S[oAdT 'V [ewsAxoied yim W60-7T0)  T6F98S/(D
s syuaned ur pajead[d sjuoned uey) Appuonbaiy a1ow S1s0Iqy S0SA(41 [013U09) [o1]Ss102
Apueoyrugis SI ¢-[en) WIS pojuasaxd Jv judueuriod yim sjuoned -+'0) 80 I'TIF9°LS IST [0NU02-9se) q q¢ ‘Te 39 sosInn)
‘SuIjopowal pue SISOIqy
[eLne 0] SPed] JV Jey) Umoys
SeM I 'JV 10J I0jedIpul ue oq (100°0 > d) dV [ewsAxoied 1000 >d (D aseo)
WED) (E{[HD) O BIDAS]] LA g s spuaned Jo 968 paotpard  H(LET - 88°0) €L F 8'65/(D
15933nS $) NSO "SISOIqY JRIPILD €-[BD JO S[OAJ] WNIAS S[OAJ] € [T'T SA (L8] [o1u09) [sl910T
Jo J01RIPAW [Eul0d B SI ¢-[en) -[BD) PAIBAJ[D 0] PIJBIOOSSE SBM JV -12°1) 8€°1 L'LFT16S $8 [01U00-3sB)) q da¢ ‘[e 19 109[eS
(as=
sy IO S g e
REIENIALE |

(panunuos) - uone||ugid [eLY UNAA SJUSied Ul SISoigi YNAA UONEIOOSSY S)| PUE €-UIjoSjes) INoqy Salpnis | djqeL

www.jocmr.org 651

| Journal compilation © ] Clin Med Res and Elmer Press Inc™

Articles © The authors



Galectin-3 and Atrial Fibrillation

J Clin Med Res. 2020;12(10):647-654

the bias that Gal-3 levels are greater in this population. In ad-
dition, Gal-3 remained an independent predictor of AF recur-
rence even after removing HF patients from the population.

Furthermore, the findings of Berger and colleagues sug-
gest that the increase in the levels of Gal-3 is determined by
the presence of AF, reflecting a process that can cause the dis-
ease. In those patients, the increase in the levels of Gal-3 oc-
curs with time and it leads to a fibrotic process, increasing the
risk of arrhythmogenic substrate development that remains or
develops further, independently of AF modification to sinus
rhythm. In a multivariate analysis, it was observed that Gal-3
is an independent AF recurrence predictor (P =0.035) [19]. As
a conclusion of their study, Gal-3 is an independent variable
for predicting risk in patients with AF, playing an important
role as a potential marker for structural remodeling. Fibrosis
is an important component of the arrhythmogenic substrate,
and patients with AF have an increase in the load of fibrosis
[19].

In some studies, females presented higher levels of Gal-3
when compared to males (P <0.0001) [12], (P=0.03) [21], (P
=10.046) [19], however, Stanojevic et al (2019) [17] and Selco-
ki et al (2016) [5] found out that males presented elevated lev-
els of Gal-3 in univariate and multivariate analysis (P < 0.001
[17] and P = 0.047 [5], respectively). Black patients presented
higher levels of Gal-3 when compared to white patients (P <
0.00001) [12].

Hernandez-Romero and colleagues (2017) evaluated the
role of Gal-3 in atrial remodeling and they found out that there
are differences in the increase of serum levels of Gal-3 be-
tween patients with and without AF (P = 0.02); besides that,
they found association between elevated levels of Gal-3 and
fibrosis (P =0.015). Atrial remodeling evaluated as tissue atrial
fibrosis remained an independent factor for AF development (P
=0.022) [20].

Study results indicate that the pro-fibrotic effects of Gal-
3 and interstitial atrial remodeling are converging processes
in fibrosis development and consequently in the emergence of
AF. Atrial fibrosis is an independent predictor of post-opera-
tive AF occurrence (P = 0.022) [20].

With the goal of determining if Gal-3 is related to atrial
remodeling markers and fibrosis extension, the study carried
out by Yalcin et al (2015) showed that the increase in Gal-3 is
related to cardiac fibrosis in patients with AF (P <0.001), and
it is independently correlated to the fibrosis extension in the
left atrium (P < 0.001), suggesting a possible mechanical role
of Gal-3 in atrial electrical and structural remodeling [11].

When estimating whether the extension of Gal-3 circula-
tion varied between patients with new onset AF and chronic
AF, Chen and colleagues (2016) found out that Gal-3 is inde-
pendently related to new onset AF, that is, to the early stage of
AF (P = 0.05). Thus, researchers suggest that Gal-3 can be a
chronicity biomarker for AF, which could be used to ease the
diagnosis of the early stage of the disease in high-risk patients,
because elevated levels of Gal-3 can stratify the risk of devel-
oping AF [21].

Sonmez et al (2014), found significant results in patients
with AF and elevation in the levels of Gal-3 (P =0.001), sug-
gesting that Gal-3 can be used as a new target to lower the
level of atrial fibrosis and inflammation in patients with AF. In-
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creased Gal-3 leads to an increased number of monocytes and
macrophages involved in cell interactions during atrial remod-
eling. Gal-3 and other fibrosis markers can predict the onset
of the atrial remodeling process and contribute to the clinical
and therapeutic treatment of AF, with a new target aiming at
decreasing atrial fibrosis and inflammation [24].

Selcoki et al (2016) reported that serum levels of Gal-3
and left atrial diameter (LAD) were significantly elevated in
patients with paroxysmal AF (P < 0.001 and P = 0.02, respec-
tively), as well as the association of elevated levels of Gal-3
and an increase in the LAD (P < 0.001). Elevated levels of
Gal-3 predicted 89.7% of patients with paroxysmal AF (P <
0.001). These results strongly suggest that the levels of Gal-3
can be AF markers and can reflect structural remodeling of the
left atrium in patients with paroxysmal AF [5].

Wu et al (2015) also verified that the concentration of
Gal-3 in patients with AF was clevated (P = 0.001). Patients
with AF recurrence presented elevated circulating Gal-3 (P
= 0.007), being an independent predictor for the occurrence
of AF after arrhythmia circuit ablation by radiofrequency in
a multivariate analysis (p=0.007), thus providing diagnostic
value. Patients with persistent AF presented higher LAD (P
< 0.001). LAD and Gal-3 were independent predictors for the
occurrence of AF after ablation (P =0.02 and P = 0.03, respec-
tively). However, Gal-3 cannot be described as a cause or a
consequence of AF [23].

Fibrosis is an important component of the AF arrhythmo-
genic substrate, and patients with the disease show an increase
in the fibrosis. A study showed that the presence of thick fi-
brotic strands in atrial tissue can harness the re-entry activation
and contribute to the AF arrhythmogenic substrate [25].

Conclusions

Studies demonstrated an association between elevated serum
levels of Gal-3 and the presence of AF, either in the persistent
or permanent paroxysmal form, or in the recurrence of this
arrhythmia after the ablation procedure. This association can
be explained by the interaction of Gal-3 with cardiac fibrosis
when we consider that these patients are more likely to present
atrial fibrosis.

Supplementary Material

Suppl 1. Quality Assessment of Study Methodology Accord-
ing to GRADE.
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