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Abstract
INTRODUCTION: The most common cause of death in CKD is premature cardiovascular disease which half of them is due to cardiac arrhythmias , The arrhythmia burden of the patient with CKD is high, with the single greatest contributor to mortality in end stage renal disease (ESRD) being sudden cardiac death (SCD). Controlling the most common arrhythmias and managing the causes can help to reduce the mortality in these patients.

METHODS: We prospectively studied Seventy-five patients, with chronic kidney disease were classified into 3 groups: group I 25 patients were on conservative treatment and didn’t start dialysis, group II 25 patients with ESRD on haemodialysis treatment and group III  25 patients on haemodiafiltration. two patients from group II died during the study. The known cardiac and diabetic patients and consumers of antiarrhythmia drugs were excluded. The patients were monitored 24 hours before dialysis and during dialysis.

RESULTS: The most common arrhythmias found were BBB (12%) group I and (8.7%) in group II and (0%) in group III, sinus rhythm (60 %) in group I and (100 %) in group II and (100 %) IN group III, PAC (4%) in group I and (0 %) in group II and (0 %) in group III, and PVC (4%) in group I and (17.4%) in group II and (8.7%) in group II and (0%) in group III,. There was no significant relation between BBB and PAC and PVC numbers before and during dialysis and also between these arrhythmias and demographic factors. The prevalence of AF rhythm was (4%) in group I and (4.3%) in group II and (0%) in group III. 



CONCLUSION: Bundle branch block and sinus rhythm and Premature Atrial Contraction (PAC) and premature ventricular contraction (PVC) are the most common arrhythmias found in group I (CKD without dialysis) and group II (HD) but No arrhythmias detected in group III (HDF) and this show that OLINE-HDF better than haemodialysis.
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Introduction

The greatest cause of death in CKD is premature cardiovascular disease. For example, fewer than one in five patients with heart failure will have a normal GFR and 38% of the prevalent dialysis population have coronary artery disease (CAD) (17% previous myocardial infarction, 23% symptoms of angina).                                                                                                                     ( Stack AG& Bloembergen WE., 2001)1.

The arrhythmia burden of the patient with CKD is high, with the single greatest contributor to mortality in end stage renal disease (ESRD) being sudden cardiac death (SCD). SCD accounts for 25% of all-cause mortality in dialysis patients, at a rate of 10–25% per year depending on comorbid factors                               ( USRDS, 2008)2.

Coronary artery disease (CAD) is likely to be at least in part responsible for arrhythmias in CKD. ( Hadi HA & Suwaidi JA., 2007) Patients on dialysis have a two- to fivefold fold increase in coronary artery calcification compared to the general population and this is reflected in the high prevalence of coronary artery disease.                                                         ( DeLoach SS & Townsend RR, 2008)3.
  





The majority of haemodialysis patients will be hypertensive. The combination of this and volume overload promotes LVH. Endomyocardial biopsies in dialysis patients with dilated cardiomyopathy show abnormal remodeling with interstitial fibrosis and myocyte hypertrophy. It is likely that these processes promote arrhythmias, In addition, other pathological aspects of CKD, such as anemia, uremia, and hyperparathyroidism, independently contribute to myocardial fibrosis. The potential for arrhythmias associated with electrolyte changes and the chronic, often profound electrolyte abnormalities associated with CKD are well established. Hyperkalemia is the most obvious of these, but hypokalemia is very common and associated with dietary restrictions, loop diuretics, and the low potassium content of dialysis fluid.                          ( Kovesdy C; et al., 2007)4.












Methods
           
                The current study was conducted in Assuit University Hospital on patients with chronic kidney disease at period between April 2014 to April 2015. Seventy-five patients, aged between 14 years and 75 years, with chronic kidney disease, and were classified into 3 groups: group (I )25 patients were on conservative treatment and didn’t start dialysis, group (II) 25 patient with ESRD on haemodialysis treatment and group (III) 25 patients on haemodiafiltration. two patients from group II died during the study. 

                  Patients with the following characteristics were excluded from the study: diabetes mellitus, patients with structural heart disease (valvular - myocardial - pericardial) such as myocardial Infarction, cardio myopathy and Valvular heart disease were excluded from study. Also, patients who were on anti-arrhythmia, phenothiazine and antidepressant drugs were excluded.

          12 lead standards Electro cardiograph was done by the cardiologist 24 hours before dialysis and during dialysis. M – Echocardiography: - M mode and two-dimensional echocardiography (ATL-6) was done for all patients to assess pericardial effusion and ejection fraction. 

         Electrolytes and Biochemical tests such renal function test, serum electrolytes (Na - K - Ca) and hemoglobin. Have been done before and after dialysis




Results
This study includes 51 men and 22 women. The Mean age of patients was 56.2 year in group I, and 50.61 year in group II, and 38.52 year in group III. Patients’ demographic characteristics, Clinical, and Echocardiographic findings: - are shown in table 1.

TABLE 1. Patients’ demographic characteristics, Clinical, and Echocardiographic findings:-
	Demographic data
	Group I
(Without Dialysis)
N=25
	Group II
(HD)
N=23
	Group III
(HDF)
N=25
	P value

	Age:
Range:
Mean ± SD
	
(17-75)
56.2 ± 11.53
	
(14-65)
50.61 ± 14.01
	
(16-67)
38.52 ± 11.73
	<0.001* S

	
	
	
	
	I vs. II
	I vs. III
	II vs. III

	
	
	
	
	0.271 
	<0.001* 
	0.004*  

	Sex:
Male.
Female.
	
11 (44%)
14 (56%)
	
23 (100%)
0 (0%)
	
17 (68%)
8 (32%)
	<0.001*S

	
	
	
	
	I vs. II
	I vs. III
	II vs. III

	
	
	
	
	<0.001*
	0.154 
	0.004* 

	clinical

	Cause of CKD
HTN
SLE
Others.
	
23 (92%)
1 (4%)
1 (4%)
	
19 (82.6%)
0 (0%)
4 (17.4%)
	
20 (80%)
0 (0%)
5 (20%)
	
0.255 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs. III

	
	
	
	
	0.180 
	0.189 
	1 

	Duration of dialysis:
Range:
Mean ± SD
	----------------
	   (20-180)
65.13± 42.84
	(24-192)
79.68± 44.34
	0.254 NS
	
	

	ECHO
	
	
	
	
	
	

	LVH
Yes
	
21 (84%)
	
17 (73.9%)
	
18 (72%)
	0.611 NS

	
	
	
	
	I vs. II
	I vs. III
	IIvs. III

	
	
	
	
	0.487 
	0.496 
	1 

	DD
Yes
	
23 (92%)
	
23 (100%)
	
25 (100%)
	0.325 NS

	
	
	
	
	I vs. II
	I vs. III
	IIvs. III

	
	
	
	
	0.490 
	0.490 
	-------

	EF
Normal
Abnormal
	
24 (96%)
1 (4%)
	
20 (87%)
3 (13%)
	
25 (100%)
0 (0%)
	0.113 NS

	
	
	
	
	I vs. II
	I vs. III 
	IIvs. III

	
	
	
	
	0.338 
	1 
	0.102 

	Pericardial effusion
Yes
	

1 (4%)
	

3 (13%)
	

0 (0%)
	
0.113 NS

	
	
	
	
	I vs. II
	I vs. III
	IIvs. III

	
	
	
	
	0.338 
	1 
	0.102 


LVH = left ventricular hypertrophy; DD = diastolic dysfunction; EF= ejection fraction; * S = Significant; NS = non-significant

The most common arrhythmias found before and during dialysis were BBB (12%) group I and (8.7%) in group II and (0%) in group III, sinus rhythm (40%) in group I and (0%) in group II and (0%) IN group III, PAC (4%) in group I and PVC (4%) in group I and (17.4%) in group II and (0%) in group III. There was no significant relation between BBB and PAC and PVC numbers before and during dialysis and also between these arrhythmias and demographic factors. The prevalence of AF rhythm was (4%) in group I and (4.3%) in group II. There was significant relation between patients with HD & HDF and occurrence of arrhythmia and absent sinus rhythm. also T.wave abnormalities. (Table 2 and 3).

TABLE 2. ECG data of 3 groups and frequency of arrhythmias 
	ECG data
	Group I
(Without Dialysis)
N=25
	Group II
(HD)
N=23
	Group III
(HDF)
N=25
	P value

	PVC
Yes
	
1 (4%)
	
4 (17.4%)
	
0 (0%)
	0.039* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.180 
	1 
	0.046* 

	PAC

Yes
	
1 (4%)
	
0 (0%)
	
0 (0%)
	1 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	1 
	1 
	------

	AF

Yes
	
1 (4%)
	
1 (4.3%)
	
0 (0%)
	0.762 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	1 
	1 
	0.479 

	BBB
Yes
	
3 (12%)
	
2 (8.7%)
	
0 (0%)
	0.268 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	1 
	0.235 
	0.224 

	Sinus rhythm

Yes
	
15 (60%)
	23 (100 %)
	
25 (100 %)
	<0.001* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.001* 
	0.001* 
	-------

	ST segment elevation

Yes
	

2 (8%)
	

0 (0%)
	

0 (0%)
	
0.325 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.490 
	0.490 
	-------

	ST segment depression
Yes
	

3 (12%)
	

3 (13%)
	

0 (0%)
	
0.204 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	1 
	0.235 
	0.102 

	T wave abnormalities
Yes
	

7 (28%)
	

5 (21.7%)
	

0 (0%)
	
0.012* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.743 
	0.010* 
	0.020* 


PVC = premature ventricular contraction; PAC = premature atrial contraction; AF = atrial fibrillation; BBB = bundle branch block, *S = significant; NS = no significance
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Figure 1: arrhythmias in different groups.

   


















     

Table 3. Pre-dialysis lab results of the study populations: -
	
Pre-dialysis
Lab . results
	Group I
(Without Dialysis)
N=25
	Group II
(HD)
N=23
	Group III
(HDF)
N=25
	P value

	Ca2+ :
Range:
Mean ± SD
	
(7.4-9.9)
8.83 ± 0.71
	
(6.1-10.3)
8.72 ± 1.12
	
(6.1-10.3)
8.71 ± 1.08
	0.894 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.921 
	0.903 
	0.999 

	Urea :
Range:
Mean ± SD
	
(50-233)
132.87 ± 54.07
	
(120-240)
173.3 ± 32.38
	
(97-240)
156.4 ± 38.2
	0.007* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.005* 
	0.318 
	0.361 

	Cr. :
Range:
Mean ± SD
	
(1.1-7.3)
4.03 ± 1.59
	
(5.5-12.9)
10.09 ± 2.12
	
(5.1-12.9)
9.2 ± 1.78
	< 0.001* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	< 0.001* 
	< 0.001* 
	0.219 

	Hb :
Range:
Mean ± SD
	
(5-14.4)
9.35 ± 1.83
	
(7.9-13.8)
10.23 ± 1.81
	
(7.1-15.8)
10.78 ± 2.34
	0.047* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.290 
	0.038* 
	0.616 

	Na+ :
Range:
Mean ± SD
	
(106-145)
137 ± 7.65
	
(128-144.3)
135.48 ± 4.29
	
(129-144.3)
136.02 ± 3.93
	0.636 NS

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.618 
	0.940 
	0.812 

	K+ :
Range:
Mean ± SD
	
(4-6.5)
5.01 ± 0.64
	
(3.2-7.4)
5.51 ± 1.16
	
(4-6.9)
5.58 ± 0.65
	0.040* S

	
	
	
	
	I vs. II
	I vs. III
	II vs III

	
	
	
	
	0.042* 
	0.020*  
	0.791 


* S = significant; NS = no significant 
As shown in Table 3, no statistically significant difference was observed in three groups in pre-dialysis calcium and sodium. And there is statistically significant difference was observed in three groups in pre-dialysis urea, creatinine, hemoglobin and potassium levels.









Table 4. Post-dialysis lab results of the study populations:
	post-dialysis lab results
	Group II
(HD)
N=23
	Group III
(HDF)
N=25
	P value

	Ca2+:
Range:
Mean ± SD
	
(7-9.8)
8.74 ± 0.64
	
(7-9.8)
8.93 ± 0.57
	0.277 NS

	Urea:
Range:
Mean ± SD
	
(60-186)
112.43 ± 40.91
	
(84-228)
146.72 ± 35.31
	0.003* S

	Cr:
Range:
Mean ± SD
	
(4-12.5)
8.36 ± 2.25
	
(5-12.5)
8.31 ± 1.85
	0.923 NS 

	Hb:
Range:
Mean ± SD
	
(7.6-13)
9.81 ± 1.68
	
(6.4-14)
10.8 ± 2.03
	0.076 NS

	Na+:
Range:
Mean ± SD
	
(129-144)
134.52 ± 3.65
	
(129-144)
135.01 ± 3.23
	0.622 NS

	K+:
Range:
Mean ± SD
	
(3-6.5)
4.86 ± 0.93
	
(3.1-5.6)
4.99 ± 0.59
	0.595 NS


*S = significant; NS = no significant

            As shown in Table 4, no statistically significant difference was observed in two groups in the post-dialysis calcium, creatinine, hemoglobin, sodium and potassium levels.
And there was statistically significant difference in the post-dialysis urea level increase between the two groups (II, III).













Table 5. Comparison between pre and post dialysis lab finding
	Group II (HD)
	Pre-dialysis
	Post-dialysis
	P value

	Ca2+ :
Range:
Mean ± SD
	
(6.1-10.3)
8.72 ± 1.12
	
(7-9.8)
8.74 ± 0.64
	0.940 NS

	Urea:
Range:
Mean ± SD
	
(120-240)
173.3 ± 32.38
	
(60-186)
112.43 ± 40.91
	< 0.001* S

	Cr.:
Range:
Mean ± SD
	
(5.5-12.9)
10.09 ± 2.12
	
(4-12.5)
8.36 ± 2.25
	< 0.001* S

	Hb:
Range:
Mean ± SD
	
(7.9-13.8)
10.23 ± 1.81
	
(7.6-13)
9.81 ± 1.68
	< 0.001* S

	Na+:
Range:
Mean ± SD
	
(128-144.3)
135.48 ± 4.29
	
(129-144)
134.52 ± 3.65
	0.143 NS

	K+:
Range:
Mean ± SD
	
(3.2-7.4)
5.51 ± 1.16
	
(3-6.5)
4.86 ± 0.93
	< 0.001* S


*S = significant; NS = no significant

	Group III (HDF)
	Pre-dialysis
	Post-dialysis
	P value

	Ca2+ :
Range:
Mean ± SD
	
(6.1-10.3)
8.71 ± 1.08
	
(7-9.8)
8.93 ± 0.57
	0.328 NS

	Urea:
Range:
Mean ± SD
	
(97-240)
156.4 ± 38.2
	
(84-228)
146.72 ± 35.31
	0.122 NS 

	Cr.:
Range:
Mean ± SD
	
(5.1-12.9)
9.2 ± 1.78
	
(5-12.5)
8.31 ± 1.85
	0.002* S

	Hb:
Range:
Mean ± SD
	
(7.1-15.8)
10.78 ± 2.34
	
(6.4-14)
10.8 ± 2.03
	0.948 NS

	Na+:
Range:
Mean ± SD
	
(129-144.3)
136.02 ± 3.93
	
(129-144)
135.01 ± 3.23
	0.108 NS

	K+:
Range:
Mean ± SD
	
(4-6.9)
5.58 ± 0.65
	
(3.1-5.6)
4.99 ± 0.59
	< 0.001* S


*S = significant; NS = no significant

As shown in Table 5, no statistically significant difference was observed in Group II (HD) in urea, creatinine, and hemoglobin, potassium in pre-and post-dialysis. Also, there was a statistically significance difference in creatinine and potassium. Pre-and post-dialysis in group III. But there was statistically significant difference in group II (HD) in calcium & sodium in pre-and post-dialysis. and   Also, there was statistically significance difference in calcium, urea, hemoglobin and sodium levels in pre & post haemodialysis in group III





















Discussion

In our study we found that the Mean age of patients was 50.61 ± 14.01 in group II and the prevalence of cardiac arrhythmias 47.8% in this group,but in a study done by Sens etal., (2009)showed that6781 patients were treated by HD in 2004 versus 7976 in 2009. And they found that a clear increase in the age (65.8 vs. 68.5 years, p<0.001) and cardiac arrhythmias (17.7 vs. 21.3%, p<0.001). higher ages and lower prevalence of arrhythmias in sens etal., study It seems due to better control and management of diseases leading to dialysis which leads to later presentation of dialysis complications.5.


          In our study, we found that a prevalence of AF 1 (4.3%) in group II and 0 (0%) in group III with an average age of 50.61 ± 14.01 in group II and 38.52 ± 11.73 in group III and average time of HD of (20-180) months in group II and HDF (24-192) months in group III but in a study done by Acar et al, (2010). found a prevalence of AF 13.1% in a study of 183 patients with an average age of 52 years and average time of HD of 41.6 months, it seems similar in age. but differ in the prevalence of AF, and better results with HDF than HD .6.


       Our study showed that Left ventricular hypertrophy was found in 77 % of all studied population this is in agreement to a study done by Paoletti etal, (2004), reported that left ventricular hypertrophy, and particularly its progression, was the strongest predictive factor for arrhythmias in uremic patients.7.


        Our study showed that AF was reported in (4.3%) in group II & not observed in group III and this in agreement with Árpád etal., (2013) in cases of HDF pt but disagreed in cases of HD group.8.

          In our study, we found that the prevalence of AF rhythm was (4%) in group I and (4.3%) in group II. Jeffery etal, (2005). Found that AF rhythm has been reported approximately 12 % in HD patients. In HD pt.the lower AF may be due to lower mean age of our patients. Increasing age will increase the prevalence of AF even in non-CKD individuals.9.



          In our study, one (4.3%) patient with AF in group II, was hypertensive, with an average age of 66.0 years. In the study by Atar et al., (2006). The prevalence of AF was 10.9% in HD pt and in a Spanish study with 190 patients undergoing a hemodialysis program conducted by Vázquez et al., (2000), it was 13.6%.10,11.


         Horio etal, (2010). Reported that hypertensive patients with CKD have an increasedincidence of AF which is Similar to our findings.12.

          Salgueira etal., (2005), reported that the dialysis has no effect on occurence of new AF which disagreed with our study, and reported also the mean duration of dialysis was 9-218 months in developing countries but in our study The HD duration was lower (20-180 months) and in HDF was (24-192 months). It’s maybe due to higher annual mortality rate of our patients. or shorter life span of our patients.13.

         Mohi-el-din., (2005), reported that silent myocardial ischemia and ventricular arrhythmiasin patient during dialysis has been well recognized. our study was agreed with this study as Holter monitoring showed silentMI in 22% cases during hemodialysis. 14.
             Kyriakidis etal, (1984), found that HD is potentially arrythmogenic procedure in patientswith preexisting cardiac disease. Which was disagreed with our study, most probably due to exclusion of the patients with preexisting cardiac disease.15.

        Our results recorded that the high prevalence of intradialytic Heart rhythm disorders (HRD) this agree to a number of studies in dialyzed patients which reported that, Heart rhythm disorders (HRD) occur chiefly during dialysis like (Erem et al 1997; Switalski et al 2000; Wizemann et al 1985), and (Santoro et al 2006; Yetkin et al 2000), reported that this may be due to serum ionogram variations during HD which can generate HRD.16, 17,18,19,20.



         In our study we showed that the prevalence of arrhythmias were 15 patients  (60%) in group I ,  11 patients  (47.8%) in group II ( before and on and after dialysis ) and 0 % in group III and  BBB (12%) in group I and  (8.7%) in group II and (0%)  in group III ,sinus rhythm(40%) in group I and (0%) in group II and  (0%) in group III,PAC (4%) in group I and PVC (4%) in group I and (17.4%) in group II and (0%) in group III . but in a study done by Felix etal., (2014), They found that Most of the patients (97.6%) had intradialytic HRD. The prevalence and type of them are supra ventricular premature beats (sVPB) 81%, sinus tachycardia 83.3%, ventricular tachycardia 4.8%, ventricular premature beats 73.8%, paroxysmal supra ventricular tachycardia 4.8% and atrial fibrillation 7.1%.21.





         Our study showed that occurrence of arrhythmias in group II with  the mean age was 50.61 ± 14.01 years and all were men  PVC 4 (17.4%) , PAC 0 (0%) AF  1 (4.3%)  but in a study done by (Hussein Bozbas )et al 2009 They reported the Prevalence and Predictors of Arrhythmia in End Stage Renal Disease Patients on Haemodialysis The mean age was 52.5±13.2 years; 44 (46.8%) were women. Ventricular premature contractions were detected in 80 (85.1%) patients, of whom 35 (37.2%) were classified as complex ventricular arrhythmia (CVA). which dis agree to our study. 22.


           A study done by (Oz M Shapira 1992) reported ECG changes and cardiac arrhythmias in chronic renal failure patients on haemodialysis and showed significant arrhythmias occurred in 12 patients (31%) of which 8 were supraventricular, 3 were combined ventricular and supraventricular, and 1 was pure ventricular. And this agree to our study.23.

          In our study, we reported Cardiac arrhythmias on haemodialysis in chronic renal failure patients was 47 .8 % and this agree with a study done by Ramirez et al 1984 that reported A high incidence (40%) of cardiac arrhythmias was found in patients while on HD.24.

        In our study we reported no arrhythmias in group III and increased arrhythmias in group II and this agree with a study done by Kyung Won Park etal 2013 that showed among the 40 participants, 15 patients in the HD group and 11 patients in the OL-HDF group completed the study. There was no difference in the baseline characteristics. And In the Heart rate variability (HRV) analysis, the frequency-domain HRV parameters in HD group increased significantly compared with baseline in the OL-HDF group. this study shows that OL-HDF improved autonomic nervous system dysfunction in chronic HD patients.25.



             In our study, we reported that Bundle branch block and sinus rhythm and Premature Atrial Contraction (PAC) and premature ventricular contraction (PVC) are the most common arrhythmias in group I and group II. And this agree to a study done by Shapira, O. M. et al., (1992). Showed that ventricular ectopic beats (VEB) and supraventricular ectopic beats (SVEB) are too frequent. in such cases .26

[bookmark: _GoBack]          In our study, we recorded no arrhythmias in group III but in group II we reported PVC 4 (17.4%) this agree to a study done by Kitti Barta etal 1999 which reported that the occurrence of ventricular premature beats was significantly higher during hemodialysis and All electrocardiographic parameters showed an increase during hemodialysis (p<0.05), but no significant changes were observed during hemodiafiltration.
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