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Abstract

Persistent atrial fibrillation is one of the most common arrhythmias, which is caused by disorderly
excited and invalid contract room sex rhythm in patients with arrhythmia. Evidences have indicated
that plasma concentration levels of bilirubin and serum uric acid are associated with progression of
auricular fibrillation. In this clinical investigation, regression analysis between auricular fibrillation and
plasma concentration of bilirubin and serum uric acid was analysed in patients with arrhythmia. A total
of 1348 arrhythmia patients and 346 healthy volunteers were voluntarily recruited in this analysis.
Cumulative incidence probability of persistent atrial fibrillation and paroxysmal atrial fibrillation were
analysed. Outcomes demonstrated that plasma concentration levels of troponin, CKMB, bilirubin and
serum uric acid were up-regulated in patients with arrhythmia. Our results auricular fibrillation in Left
Atrium (LA) and Left Ventricle (LV) in arrhythmia patients were significantly difference with healthy
volunteers. Notably, we observed that a plasma concentration level of bilirubin is positively correlated
with degree of auricular fibrillation in patients with arrhythmia determined by univariate analysis.
Serum uric acid is also positively correlated with degree of auricular fibrillation in patients with
arrhythmia determined by univariate analysis. In conclusion, these outcomes indicate that persistent
auricular fibrillation and plasma concentration levels of bilirubin and serum uric acid is up-regulated
and positively correlated clinical stages in patients with arrhythmia, which may be regarded as indicator
and prognostic factors for arrhythmia in clinical.
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Introduction
Arrhythmia is divided into rapidity and tardy arrhythmia
according to the clinical onset of arrhythmia heart rate speed
[1]. Clinical taxonomy has been identified five types, including
extrasystole, atrial flutter and atrial fibrillation,
supraventricular tachycardia, ventricular tachycardia and
ventricular fibrillation and bradycardia [2]. A systematic
review and meta-analysis has showed that pathogenetic
mechanism of arrhythmia is induced by abnormal of the heart's
frequency and rhythms, impulse, conduction velocity and the
origin of the excited order [3,4]. Clinical reports also revealed
that arrhythmia can lead to myocardial dysfunction and even
myocardial infarction, heart failure [5-7].

Atrial fibrillation is the most common symptoms in the
initiation and development of arrhythmia [8]. Atrial flutter or
fibrillation is the most frequent and life-threatening arrhythmia
in myotonic dystrophy, which is reported in myotonic
dystrophy caused by several arrhythmias [9]. Systematic
review and meta-analysis have revealed that atrial fibrillation

increased ischemic stroke risk in for clinical patients
determined by CHA2DS2-VASc Score [10,11]. In addition,
Miyazaki et al. have suggested that impact of atrial fibrillation
termination site and termination mode can regarded as a
predictor of clinical outcome after persistent in catheter
ablation on arrhythmia recurrence [12]. Furthermore, detection
and treatment of subclinical atrial fibrillation presents clinical
value in evaluating the IMPACT of a comprehensive strategy
based on remote arrhythmia monitoring [13]. These reports
indicate that atrial fibrillation acts as essential role in the
progression of arrhythmia.

Serum bilirubin and uric acid is associated with pathological
factors in the progression of cardiovascular diseases [14,15].
Research has showed that serum bilirubin can be regarded as a
prognostic marker in patients with acute decompensated heart
failure [16]. Reports also indicated that serum uric acid is
associated with mortality and heart failure hospitalizations in
patients with complicated myocardial infarction [17]. In this
study, we investigated serum levels of bilirubin and uric acid in
patients with arrhythmia, who have presented atrial fibrillation

ISSN 0970-938X
www.biomedres.info

Biomed Res- India 2017 Volume 28 Issue 9 4096

Biomedical Research 2017; 28 (9): 4096-4101



in clinical. We also performed regression analysis between
persistent auricular fibrillation and serum bilirubin and uric
acid in patients with arrhythmia. Our findings provide
evidences that serum bilirubin and uric acid may be regarded
as indicator and prognostic factors for patients with arrhythmia
in clinical.

Materials and Methods

Patients and healthy volunteers

A total of 1348 patients with arrhythmia and 346 healthy
volunteers were recruited to analysis the association of serum
bilirubin and uric acid with persistent auricular fibrillation. The
numbers of men and women patients were approximate equal.
All participants were eligible to finish this clinical
investigation.

ELISA

Serum levels of troponin (NO: MAB8595), CKMB (NO:
MAF10238), bilirubin (NO: AF3776) and uric acid (NO:
RM3846) were detected in patients with arrhythmia using
ELISA kit (Bio-Techne, R&D Systems, USA) according to the
manufacturer’s instrument. Finally, the serum concentration
levels of troponin, CKMB, bilirubin and uric acid were
measured by an enzyme micro-plate reader at 450 nm.

Detection of physiological indexes in patients with
arrhythmia and healthy volunteers
Physiological indexes of Heart Volume (HV), Left Ventricular
Ejection Fraction (LVEF), Pulmonary Capillary Wedge
Pressure (PCWP), Cardiac Index (CI), Cardiac Output (CO),
Stroke Volume (SV), Left Ventricular Posterior Wall (LVPW),
Interventricular Septal Thickness (IVS), Left Atrium (LA) and
Left Ventricle (LV) were analysed according to previous
reports [18].

Regression analysis

The serum levels of bilirubin and uric acid in the detective data
(Y) by regression analysis in different clinical stage persistent
auricular fibrillation patients with arrhythmia using least
square convergence [19]. The predicted curve that results in the
lowest sum of squares is the best fit. If the fit is robust, then the
parameters of the observed curve can be inferred from those of
the predicted.

Statistical analysis

For each experiment, the mean and standard error were
determined. Statistical differences between groups were
assessed by means of Analysis of Variance (ANOVA) from 6
replicate experiments with the post-hoc Dunnett’s test.
Statistical significance was considered at P<0.05.

Results

Characteristics of patients with arrhythmia
A total of 1348 patients with arrhythmia were recruited to
identify the correlation of serum bilirubin and uric acid with
atrial fibrillation. 346 healthy volunteers were voluntarily
recruited as control in this analysis. The characteristics of
patients with arrhythmia were summarized in Table 1. The
numbers of man and women patients was approximately equal.
The median age of patients was 35.1 ± 17.5 years old.

Table 1. Characteristic of patients with arrhythmia.

Characteristics Patients Health

Number 1348 346

Female 684 170

Male 664 176

Age 15.2-62.8 21.2-56.4

Clinical stage

1 395 0

2 310 0

3 332 0

4 311 0

Blood pressure 114.6 ± 15.4 118.8 ± 9.2

Blood glucose 7.5 ± 2.2 7.4 ± 2.6

Analysis of changes of physiological indexes in
patients with arrhythmia
Physiological indexes were analysed in arrhythmia patients
with healthy volunteers as control. Outcomes analysed the
statistical difference of Heart Volume (HV), Left Ventricular
Ejection Fraction (LVEF), Pulmonary Capillary Wedge
Pressure (PCWP), Cardiac Index (CI), Cardiac Output (CO),
Stroke Volume (SV), LVPW, IVS, LA and LV between patients
and healthy volunteers (Table 2). Outcomes showed that SV,
CI, LVEF, and CO were lower in arrhythmia patients compared
to healthy volunteers (P<0.05). LA, LV and IVS presented no
significant difference between arrhythmia patients and healthy
volunteers (P>0.05). Clinical investigation also indicated that
HV, LVPW and PCWP were higher in arrhythmia patients
compared to healthy volunteers (P<0.05). These outcomes
suggest that changes of partial physiological indexes were
significance in arrhythmia patients with arrhythmia compared
to healthy volunteers.

Table 2. Physiological index in patients with arrhythmia.

Characteristics Patients Health

HV (cm3) 14.2 × 12.2 × 7.4* 13.2 × 10.4 × 6.5

LVEF 45 ± 15 56 ± 8*
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PCWP (kpa) 2.6 ± 0.7* 1.4 ± 0.6

CI (L/min/m3) 2.35 ± 0.36 3.34 ± 0.22*

CO (ml/min) 3834 ± 468 5068 ± 358*

SV 7.24 ± 2.35 10.24 ± 1.82*

LVPW (cm) 15.4 ± 4.3* 9.4 ± 2.3

IVS 10 ± 3 9 ± 2

LA 39 ± 6 37 ± 5

LV 45 ± 210 48 ± 11

Analysis of serum troponin, CKMB, bilirubin and
uric acid in patients with arrhythmia
Plasma concentration levels of troponin, CKMB, bilirubin and
uric acid were investigated between arrhythmia patients and
healthy volunteers. As shown in Figure 1, serum levels of
troponin were up-regulated in patients with arrhythmia
compared to healthy volunteers. Outcomes showed that CKMB
concentration levels were also increased in patients with
arrhythmia (Figure 2). We found that serum bilirubin was up-
regulated in arrhythmia patients compared to healthy
volunteers (Figure 3). Notably, outcomes demonstrated serum
levels of uric acid were increased in patients with arrhythmia
compared to healthy volunteers (Figure 4). These outcomes
suggest that plasma concentration levels of troponin, CKMB,
bilirubin and uric acid may be associated with patients with
arrhythmia.

Figure 1. Serum levels of troponin between arrhythmia patients and
healthy volunteers.

Figure 2. Serum levels of CKMB between arrhythmia patients and
healthy volunteers.

Figure 3. Serum levels of bilirubin between arrhythmia patients and
healthy volunteers.

Figure 4. Serum levels of uric acid between arrhythmia patients and
healthy volunteers.

Figure 5. Relevance between serum troponin and persistent auricular
fibrillation in patients with arrhythmia.

Regression analysis between persistent auricular
fibrillation and serum bilirubin and uric acid in
patients with arrhythmia
Regression analysis between auricular fibrillation and serum
bilirubin and uric acid was studied in patients with arrhythmia.
Results did not found relevance between serum troponin and
CKMB with persistent auricular fibrillation in patients with
arrhythmia (Figures 5 and 6). Outcomes demonstrated that
serum levels of bilirubin were positively correlated with
persistent auricular fibrillation in arrhythmia patients (Figure
7). Investigations in this study showed that plasma
concentration levels of uric acid were also positively associated
with persistent auricular fibrillation in arrhythmia patients
(Figure 8). Collectively, regression analyses suggest that

Regression analysis between persistent auricular fibrillation and serum bilirubin and uric acid in patients with
arrhythmia
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persistent auricular fibrillation is positively correlated with
serum bilirubin and uric acid in patients with arrhythmia.

Figure 6. Relevance between serum CKMB and persistent auricular
fibrillation in patients with arrhythmia.

Figure 7. Regression analyses between persistent auricular
fibrillation and serum bilirubin in arrhythmia patients.

Figure 8. Regression analyses between persistent auricular
fibrillation and serum uric acid in arrhythmia patients.

Discussion
Cardiac arrhythmia is one of the most common clinical
manifestations in patients with cardiovascular diseases [20].
Persistent auricular fibrillation frequently occurs in patients
with cardiac arrhythmia, which is related with cardiac
pathological changes, physiological functions and others
myocardial diseases [7,21]. Increasing uric acid level is
reported to be related to the development of Left Ventricular
Hypertrophy (LVH) that is associated with high incidence of
Ventricular Tachycardia (VT) and sudden cardiac death in
patients with left ventricular hypertrophy [22]. Research also
indicated the role of bilirubin, vitamin C and ceruloplasmin in

the progression of coronary artery disease [23]. In this study,
we investigated the characteristics of patients with cardiac
arrhythmia and analysed correlations between persistent
auricular fibrillation and serum bilirubin and uric acid in
patients with arrhythmia. Findings suggest that plasma
concentration levels of troponin, CKMB, bilirubin and uric
acid may be associated with patients with arrhythmia and
persistent auricular fibrillation is positively correlated with
serum bilirubin and uric acid in patients with arrhythmia.

A systematic review has indicated the effectiveness of catheter
ablation NavX mapping system for treatment of the cardiac
arrhythmia by impartments of persistent auricular fibrillation
[24]. Previous study has indicated that the system of
haemostasis of the left atrial appendage is considered to be
main cause of thromboembolic complications of atrial
fibrillation in patients with atrial fibrillation [25]. In addition,
stroke prevention is of vital importance in the management of
atrial fibrillation and left atrial appendage exclusion for
prevention of stroke has been reviewed by regulation of atrial
fibrillation [26]. Furthermore, Lopes et al. have assessed
bleeding risk in patients with atrial fibrillation and indicated
that atrial fibrillation may lead to [27]. In this study, our
investigations showed that SV, CI, EF, and CO were lower and
HV, LVPW, SV I-VEDP and PCWP were higher in arrhythmia
patients compared to healthy volunteers. These physiological
indexes suggest that atrial fibrillation is associated with
patients with arrhythmia in clinical.

Retrospective chart review has indicated the efficacy of
troponin utilization in patients presenting with atrial fibrillation
[28]. Shand et al. have suggested that serum levels of CKMB
and troponin in post coronary artery bypass surgery show a
graded association with mortality [29]. The prognostic
significance of increased serum bilirubin levels coincident with
cardiac decompensation in chronic heart failure and may be
regarded as prognostic indicator in chronic heart failure [30].
Substantial bodies of epidemiological and experimental
evidences have suggested that the significance of serum uric
acid cab be regarded as an important and independent risk
factor of cardio vascular and renal diseases especially in
patients’ arrhythmia in clinical [31]. In this study, our
outcomes indicate that serum levels of troponin and CKMB
were up-regulated in patients with arrhythmia in clinical.
Notably, outcomes demonstrated serum levels of bilirubin and
uric acid were increased in patients with arrhythmia compared
to healthy volunteers. Interestingly, regression analyses suggest
that persistent auricular fibrillation is positively correlated with
serum bilirubin and uric acid in patients with arrhythmia.

In conclusion, complications in patients with arrhythmia
require innovative analysis responsible for prevention and
treatment of atrial fibrillation. Our present work showed that
through a large numbers of reports have analysed changes of
serum levels of bilirubin and uric acid in patients with
arrhythmia, regression analyses between atrial fibrillation and
serum levels of bilirubin and uric acid have not been
investigated in arrhythmia patients in clinical. Our study
highlights correlation of serum levels of bilirubin and uric acid
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with atrial fibrillation. Findings indicate that serum levels of
bilirubin and uric acid are up-regulated in patients with
arrhythmia, which is positively correlated with atrial
fibrillation. Importantly, these outcomes serum levels of
bilirubin and uric acid may be independent prognostic factors
for the progression of arrhythmia in clinical.
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