
The Egyptian Journal of Hospital Medicine (April 2022) Vol. 87, Page 1961-1968 

 

1961 

Received: 19/11/2021 

Accepted: 17/01/2022 

Echocardiography Parameters During Long And Short Interdialytic 

 Intervals In Hemodialysis Patients 
Abdelbassit Shaarawy Abdelazim1, Badawy Labeeb Mahmoud1,  

Hoda Gamal Eldin Ali Ibrahim2, Fatma Abdelrahman Ahmed*1 
1Department of Internal Medicine and Nephrology, Faculty of Medicine, Ain Shams University, Egypt 

2Department of Internal Medicine and Nephrology, Faculty of Medicine,  

Misr University for Science and Technology, Egypt 
*Corresponding author: Fatma Abdelrahman, Mobile: (+20)01101216222; 

Email: fatmaabdelrahman14@yahoo.com. 
 

ABSTRACT  

Background: In patients receiving haemodialysis (HD) cardiovascular disease  is the leading cause of mortality. Most 

HD patients follow the typical schedule of three sessions per week, and thus remain outside dialysis for (~ 2 days in 

duration) short intervals and for a longer interval (~3 days) at the end of each week. Objective: Comparison between 

echocardiographic parameters during the 2- day (short) and 3-day (long) interdialytic intervals in prevalent HD 

patients. Patients and Methods: The study involved 30 stable prevalent HD patients on thrice weekly regimen. 

Echocardiography was done before and after the short and long interdialytic interval to study left and right ventricle 

functions and inferior vena cava (IVC) diameter. Patients’ mean age was 56.23 ± 12.31 years (43.4% females and 

56.7% males).  Results: Comparison of echocardiographic measurements was done before and after dialysis between 

the short (2-days) and long (3-day) interdialytic interval groups (Group 1 Vs Group 2) we found that there were 

statistically highly significant differences among left pulmonary capillary wedge pressure (PCWP), IVC diameter and 

interdialytic weight change after dialysis session between the short and the long interdialytic interval patients' groups. 

The intradialytic weight gain (2.45 ± 1.13 vs 1.19 ± 0.78   kg), IVC diameter (11 ± 2.98 vs 9.62 ± 2.32) and PCWP 

(11.13 ± 2.3 vs 10.13 ± 1.55) increases were higher during the 3-day versus the 2-day interval (P < 0.001 ). There 

were no statistically significant differences between left ventricular (LV) systolic and diastolic dimensions, septum 

affection, ejection fraction, or pulmonary artery pressure. Conclusion: IVC, PCWP and intradialytic weight increase 

was higher during the 3-day versus the 2-day interval in post dialysis comparison. IVC, PCWP and intradialytic 

weight gain reflect degree of volume overload and their increase especially after interdialytic interval call for need to 

evaluate timing and frequency of prescribed HD regimens for some HD patients. 

Keywords: Hemodialysis, Long interdialytic interval, Echocardiography. 
 

INTRODUCTION 

Cardiovascular disease is the leading cause of 

mortality in patients receiving hemodialysis (HD). 

Among these patients, serious arrhythmias and sudden 

cardiac arrests, rather than acute myocardial infarction 

or stroke, are the most frequent causes of 

cardiovascular death (1). Patients on maintenance HD 

follow the typical schedule of three sessions per week, 

and thus remain outside dialysis for two short intervals (~ 

2 days in duration) and for a longer interval (~3 days) at 

the end of each week (2, 3). 

           Large-scale population studies have shown that 

mortality and cardiovascular-related hospitalizations in 

HD are not evenly distributed throughout the days of 

the week, they commonly occur within the last hours 

of the long (3-day) intradialytic interval and the 

following dialysis session (2, 4, 5). Thus, there has been 

long concern that the 2-day interdialytic interval may 

unnecessarily increases the risk of death (2, 6). 

The clustering of death and cardiovascular 

events in the first week day suggest that extreme 

fluctuations in extracellular volume, accumulation of 

potentially toxic uremic solutes during the long 

interval, and the hemodynamic stress of the first 

haemodialysis session of the week may be implicated 

in myocardial disease and risk of death in these 

patients (7). Although this link between the long interval 

and worsened cardiovascular outcomes has attracted 

increasing attention, few studies have examined the 

underlying mechanisms (7). The exact pathophysiologic 

mechanisms underlying changes in cardiac function 

and sizing during intra- and inter-dialytic intervals are 

also obscure. Several factors could be involved, such 

as volume overload and acid-base and electrolyte 

shifts, as well as arterial and myocardial wall changes 
(5). Only a handful of studies have examined cardiac 

function changes during interdialytic intervals and just 

one compared changes in echocardiographic indices of 

left and right ventricles during the 3-day and the 2-day 

intradialytic interval (6, 7, 8).  

The aim of this study was to to compare 

changes in echocardiographic parameters during the 2- 

day (short) and 3-day (long) interdialytic intervals of 

prevalent hemodialysis patients. 

PATIENTS AND METHODS 

The study was a cross-sectional study that 

included 30 regular HD at The Memorial Soad Kafafi 

Hospital, Misr University for Science and Technology. 

The study was conducted over 6- months period from 

September 2019 till February 2020. 

The 30 studied patients were compared as two 

groups: Group 1 comprised the 30 HD patients who 

were studied before and after the 2- day (short) 

interdialytic interval, and Group 2 comprised the same 

30 HD patients who were studied before and after the 3-

day (long) interdialytic interval.  
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Inclusion criteria: Clinically stable prevalent HD 

patients (dialysis for more than 6 months), good 

functioning AV fistula, adult (>18 years),dialysis 3 

times/week, each for 4 hours using low flux 

membranes, bicarbonate dialysate, conventional 

heparin anticoagulation, dialysate flow 500 ml/min, 

blood flow was 250-350 ml/min and net ultrafiltration 

volume was determined according to the estimated dry 

weight of each patient and urea reduction ratio > 60 %.   

Exclusion criteria: Patients of once weekly or twice 

weekly HD. Patients with temporary, permanent catheter 

or graft as vascular access. Unstable and debilitated 

patients e.g. decompensated heart failure or liver cell 

failure, uncontrolled hypertension and malignancy or 

active infection 

All patients were subjected to all the following: 

Full history taking and complete physical 

examination with emphasis on, demographic data 

(age, sex, body mass index, etiology of renal disease, 

associated comorbidities (DM, HTN, Heart Disease.), 

hemodialysis data including duration and frequency, 

intra-dialytic weight gain, vascular access.  

Laboratory investigations: Blood samples were 

collected from each HD patient before the dialysis 

session. Biochemical measurements were done using 

standard laboratory techniques and included complete 

blood picture, blood urea, creatinine, sodium, 

potassium, corrected calcium, phosphorous, intact 

parathyroid hormone (iPTH), high-sensitivity C-

reactive protein (hs-CRP), total cholesterol and s. 

albumin. iPTH was measured by a two-site 

chemiluminescence enzyme-labelled immunometric 

assay. hs-CRP was measured by particle-enhanced 

immunonephelometry (Behring).  

Echocardiography: A complete trans-thoracic M-mode, 

2-dimensional, and color Doppler echocardiographic 

examinations were performed using a Hewlett Packard 

Sonos 5500 ultrasound system with a 2.5 to 3.5 MHz 

transducer. All echocardiographic measurements were 

evaluated according to the recommendations suggested 

by the American Society of Echocardiography (9). 

Echocardiography was done before and after short (2-

day inter-dialytic intervals) and long (3-day inter-

dialytic intervals) with emphasis on left ventricular 

(LV) systolic and diastolic dimensions, septum 

affection, ejection fraction, pulmonary artery pressure, 

left pulmonary capillary wedge pressure (PCWP) and 

inferior vena cava (IVC) diameter. Echocardiography 

for measurement of IVC diameter was done with 

patient in supine position for at least 5 min just before 

the beginning of the dialysis session and one hour after 

the end of the session to allow vascular refilling after 

dialysis. Inferior vena cava diameter was measured at 

end-expiration (maximal diameter) and at end-

inspiration (minimal diameter) at the entry of the 

hepatic veins as recommended by the American 

Society of Echocardiography guidelines and performed 

in the study by Kutty et al. (10).  

Ethical consent: 

 An approval of the study was obtained from 

Ain Shams University Academic and Ethical 

Committee. Every patient signed an informed 

written consent for acceptance of participation in 

the study. This work has been carried out in 

accordance with The Code of Ethics of the World 

Medical Association (Declaration of Helsinki) for 

studies involving humans.   

 

Statistical analysis 
Data were presented as mean and standard 

deviation for quantitative parametric data and median 

and interquartile range for quantitative non-parametric 

data. Frequency and percentage will be used for 

presenting qualitative data. Suitable analysis will be 

done according to the type of data obtained. Student t 

test or Mann Whitney test was used to analyze 

quantitative data while chi square test and fisher exact 

test were used to analyze qualitative data. P ≥ 0.05 was 

considered to be statistically significant. 

 

RESULTS 

The study included 17 (56.7%) males and 13 

(43.3%) females with the mean age of 56.23 ± 12.31 

(Table 1). 

 

Table (1): Demographic data of the study population  

Demographic data Total no. = 30 

Age 
Mean ± SD 56.23 ± 12.31 

Range 28 – 75 

Sex 
Female 13 (43.3%) 

Male 17 (56.7%) 

Weight (kgs) 
Mean ± SD 76.43 ± 22.3 

Range 31 – 150 

Height (cm) 
Mean ± SD 171.5 ± 12.45 

Range             155– 195 

Body mass index (kg/ m2) 
Mean ± SD 25.99 ± 6.75 

Range 16.4 – 43.8 
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The most common cause of ESRD was hypertension (46.7%) followed by DM (30%) (Table 2). 
 

Table (2): Etiology of ESRD in the study population 

Cause  Total no. = 30 

Hypertension 14 (46.7%) 

Diabetes mellitus  9 (30.0%) 

Lupus nephritis  3 (10.0%) 

Chronic glomerulonephritis 1 (3.3%) 

Unknown etiology  1 (3.3%) 

Obstructive Uropathy 1 (3.3%) 

Adult Polycystic kidney 1 (3.3%) 
 

Most of the study populations had associated comorbidities (Table 3). 
 

Table (3): Comorbidities in the study population 

Co-morbidities Total no. = 30 

Free 5 (16.7%) 

Positive 25 (83.3%) 

Peripheral vascular disease  10 (33.3%) 

Ischemic heart disease  13 (43.3%) 

Hypertension 2 (6.7%) 

Diabetes mellitus  1 (3.3%) 

Chronic liver disease 1 (3.3%) 

Osteoarthropathy 1 (3.3%) 
 

The hemodialysis data of the  study population : included 30 patients under regular HD for a period ranging 

from 8 months to 14 years with median duration of dialysis of 3 years. They were on 4 hours dialysis thrice weekly. 

Average weight gain ranged from 1-4 kg with mean increase in weight of 2.5 kg. All patients were dialyzed through 

AV fistula (Table 4).  
 

Table (4): Hemodialysis data. 

Hemodialysis data Total no. = 30 

Duration of HD (years) 
Median (IQR) 3 (2 – 6) 

Range 0.8 – 14 

Average weight gain (kg) 
Mean ± SD 2.52 ± 0.75 

Range 1 – 4 

Vas. Access 
Right AVF 14 (46.7%) 

Left AVF 16 (53.3%) 
 

Table (5) shows the laboratory results of the studied patients . 
 

Table (5):laboratory results. 

Mean ± SD Result 

9.88 ± 0.78 Hemoglobin; gm/dl  

4.76 ± 1.2 Creatinine; mg/dl 

91.3 ± 6 Blood Urea; mg/dl 

132.77 ± 3.24 Sodium; mEq/l 

5.4 ± 0.5 Potassium; mEq/l 

3.46 ± 0.37 S. Albumin; g/dl 

8.95 ± 0.61 Corrected Calcium; mg/dl 

4.32 ± 0.77 Phosphorus; mg/dl 

390 (290-530) PTH; pg/ml   (median (IQR) 

9 (6-16) Hs-CRP; mg/l  (median (IQR) 

166 ± 5 T. Cholesterol; mg/dl 

62.3 ±3.19 Total iron (ug/dl) 

310.7 ± 38.1 TIBC(ug/dl) 

20.07 ± 5.2 Transferrin saturation (Iron/TIBC x100) 

390.5 (225-554)  Ferritin (ng/ml) (median (IQR) 
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Table (6) shows the results of comparison between echocardiographic measurements before and after dialysis 

for the short (2-day) interdialytic interval group (Group I). There were statistically  highly significant differences 

between left pulmonary capillary wedge pressure (PCWP) and inferior venacava (IVC)diameter. 
 

Table (6): Comparison of ECHO parameters before and after dialysis for the 2-day (short) interdialytic interval 

patients (group 1)  

 
Group I 

Test value P-value Sig. 
Pre Post 

LV ESD 
Mean ± SD 3.15 ± 0.37 3.09 ± 0.16 

0.969 0.340 NS 
Range 2.8 – 4.9 2.8 – 3.3 

LV EDDV 
Mean ± SD 4.84 ± 0.39 4.91 ± 0.14 

-1.000 0.326 NS 
Range 2.9 – 5.1 4.7 – 5.1 

Septum 
Mean ± SD 0.74 ± 0.11 0.73 ± 0.11 

1.140• 0.264 NS 
Range 0.6 – 0.9 0.6 – 0.9 

Ejection Fraction (%) 
Mean ± SD 52.83 ± 9.38 52.57 ± 9.63 

1.000• 0.326 NS 
Range 35 – 75 35 – 75 

Pulmonary. Art. Pressure 

 (mmgh) 

Mean ± SD 21.27 ± 4.06 21.1 ± 4.19 
1.542• 0.134 NS 

Range 16 – 35 16 – 35 

Lt. Pulmonary Capillary 

 Pressure (PCWP) 

Mean ± SD 14.45 ± 2.94 11.13 ± 2.3 
8.035• 0.000  HS 

Range 8 – 21 6 – 16 

Inferior vena cava diameter 

(mm) 

 

Mean ± SD 15.2 ± 5.12 11 ± 2.98 

7.004• 0.000 HS Range 6 – 27 5 – 16 

Present 8 (26.7%) 8 (26.7%) 

Interdialytic weight gain (kg) 
Mean ± SD – 1.19 ± 0.78  

– – – 
Range – 1 – 3.5 

       

LVEDD = LV end-systolic dimension; LVESD = LV ventricular end-diastolic dimension; *: Chi-square test; •: Paired t-test 
 

Table (7) shows the results of comparison between echocardiographic measurements before and after dialysis 

for the long (3-day) interdialytic interval group (Group II). There were statistically highly significant differences 

between left PCWP and IVC diameter.  
 

Table (7): Comparison of ECHO parameters before and after dialysis for the 3-day (long) interdialytic interval 

patients (group 2) 

 
Group II 

Test value P-value Sig. 
Pre Post 

LV ESD 
Mean ± SD 3.1 ± 0.16 3.1 ± 0.16 

0.000• 1.000 NS 
Range 2.8 – 3.3 2.8 – 3.3 

LV EDDV 
Mean ± SD 4.91 ± 0.14 4.91 ± 0.14 

0.000• 1.000 NS 
Range 4.7 – 5.1 4.7 – 5.1 

Septum 
Mean ± SD 0.73 ± 0.11 0.73 ± 0.11 

0.000• 1.000 NS 
Range 0.6 – 0.9 0.6 – 0.9 

Ejection Fraction (%) 
Mean ± SD 52.63 ± 9.76 52.63 ± 9.76 

0.000• 1.000 NS 
Range 35 – 75 35 – 75 

Pulmonary. Art. Press. 

 (mmgh) 

Mean ± SD 21.17 ± 4.19 21.17 ± 4.19 
0.000• 1.000 NS 

Range 16 – 35 16 – 35 

Lt. pulmonary.Capillary 

 Pressure (PCWP) 

Mean ± SD 12 ± 2.26 10.13 ± 1.55 
5.577• 0.000 HS 

Range 8 – 17 8 – 15 

Inferior vena cava diameter 

(mm) 

 

Mean ± SD 11.8 ± 3.45 9.62 ± 2.32 

5.709• 0.000 HS Range 6 – 20 6 – 14 

Present 7 (23.3%) 8 (26.7%) 

Interdialytic weight gain (kg) 
Mean ± SD – 2.45 ± 1.13 

– – – 
Range – 1.5– 4.5 

*: Chi-square test; •: Paired t-test 
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           Table (8) shows the results of comparison of echocardiographic measurements before dialysis between (Group 

I Vs Group II). There were statistically highly significant differences between left  pulmonary capillary wedge 

pressure and IVC diameter  

 

Table (8): Comparison between  Group I and Group II regarding ECHO parameters predialysis. 

 
Predialysis 

Test value P-value Sig. 
Group I Group II 

LVESD 
Mean ± SD 3.15 ± 0.37 3.1 ± 0.16 

0.966 0.342 NS 
Range 2.8 – 4.9 2.8 – 3.3 

LVEDDV 
Mean ± SD 4.84 ± 0.39 4.91 ± 0.14 

-1.000 0.326 NS 
Range 2.9 – 5.1 4.7 – 5.1 

Septum 
Mean ± SD 0.74 ± 0.11 0.73 ± 0.11 

1.000• 0.326 NS 
Range 0.6 – 0.9 0.6 – 0.9 

Ejection Fraction (%) 
Mean ± SD 52.83 ± 9.38 52.63 ± 9.76 

0.722• 0.476 NS 
Range 35 – 75 35 – 75 

Pulmonary. Art. Press. 

 (mmgh) 

Mean ± SD 21.27 ± 4.06 21.17 ± 4.19 
0.769• 0.448 NS 

Range 16 – 35 16 – 35 

Lt.pulmonary.Capillary 

 pressure 

Mean ± SD 14.45 ± 2.94 12 ± 2.26 
13.155• 0.000 HS 

Range 8 – 21 8 – 17 

Inferior vena cava diameter 

(mm) 

 

Mean ± SD 15.2 ± 5.12 11.8 ± 3.45 

9.597• 0.000 HS Range 6 – 27 6 – 20 

Present 8 (26.7%) 7 (23.3%) 

*: Chi-square test; •: Paired t-test 

 

Table (9) shows the results of comparison of echocardiographic measurements after dialysis between  (Group 

I Vs Group II). There were statistically  highly significant differences among PCWP,IVC and interdialytic weight 

gain. 

 

Table (9): Comparison between Group I and Group II regarding ECHO parameters post-dialysis. 

 
Post-dialysis 

Test value P-value Sig. 
Group I Group II 

LV ESD 
Mean ± SD 3.09 ± 0.16 3.1 ± 0.16 

-1.000• 0.326 NS 
Range 2.8 – 3.3 2.8 – 3.3 

LV EDDV 
Mean ± SD 4.91 ± 0.14 4.91 ± 0.14 

0.000• 1.000 NS 
Range 4.7 – 5.1 4.7 – 5.1 

Septum 
Mean ± SD 0.73 ± 0.11 0.73 ± 0.11 

0.000• 1.000 NS 
Range 0.6 – 0.9 0.6 – 0.9 

Ejection fraction 
Mean ± SD 52.57 ± 9.63 52.63 ± 9.76 

-1.000• 0.326 NS 
Range 35 – 75 35 – 75 

Pulmonary. Art. Press. 

 (mmgh) 

Mean ± SD 21.1 ± 4.19 21.17 ± 4.19 
-1.000• 0.326 NS 

Range 16 – 35 16 – 35 

Lt.pulmonary.Capillary 

 Pressure (PCWP) 

Mean ± SD 11.13 ± 2.3 10.13 ± 1.55 
2.458• 0.020 S 

Range 6 – 16 8 – 15 

Inferior vena cava diameter 

(mm) 

 

Mean ± SD 11 ± 2.98 9.62 ± 2.32 

3.858• 0.001 HS Range 5 – 16 6 – 14 

Present 8 (26.7%) 8 (26.7%) 

Interdialytic weight gain (kg) 
Mean ± SD 1.19 ± 0.78 2.45 ± 1.13 

7.644• 0.000 HS 
Range 1 – 3.5 1.5–4.5 

 

*: Chi-square test; •: Paired t-test  
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DISCUSSION 

The study population included 17 (56.7%) 

males and 13 (43.3%) females. They were of middle 

age with a mean age of 56.23 ± 2.31 years. The main 

cause of ESRD was hypertension (46.7%) followed by 

diabetes mellitus (30%). Most of these patients had 

associated comorbidities (83.3%) mainly in form of 

vascular disease (76%). Afifi et al. (11), reported that 

the mean age of HD patients in Egypt increased from 

45.6 years in 1996 to 49.8 years in 2008. Hypertension 

is the main cause of ESRD with 36.6% prevalence and 

diabetes is the second most common cause. These 

figures still away from developed countries as mean 

age in United State was 61.1 years and the main cause 

of ESRD is diabetes according to USRDS (12). 

In the present study, several intra- and inter-

group comparisons were made between echo 

parameters (2- day group and 3- day group). These 

include comparison of ECHO parameters between pre- 

and post-dialysis in the short interdialytic interval 

patients (Group 1). Comparison of ECHO parameters 

between pre- and post-dialysis in the long interdialytic 

interval patients (Group 2). Comparison between 

Group 1 and Group 2 regarding ECHO parameters pre-

dialysis. Comparison between Group 1 and Group 2 

regarding ECHO parameters post-dialysis.  

The main findings of the present study were 

the statistically highly significant differences between 

left PCWP and IVC diameter before and after dialysis 

session in the short interdialytic interval patients (2- 

days) and the long interdialytic interval patients (3- 

days). In addition ,interdialytic weight gain .However, 

the intradialytic weight gain (2.45 ± 1.13 vs 1.19 ± 

0.78 kg), inferior vena cava diameter (11 ± 2.98 vs 

9.62 ± 2.32) and PCWP (11.13 ± 2.3 vs 10.13 ± 1.55) 

increase were higher during the 3-day versus the 2-day 

interval (P < 0.001).  

Sato et al. (13) reported that PCWP is more 

sensitive to estimate the change in body weight during 

HD than any other parameters such as natriuretic 

peptides and can reflect a substantial amount of excess 

fluid. A high PCWP in patients receiving dialysis 

almost always results from a combination of volume 

overload and LV dysfunction (7).  

IVC measurement is known to correlate with 

central venous pressure among critically ill and healthy 

adult patient and was reported as useful to assess fluid 

overload in HD patients (14).  

According to a DOPPS report, a relative 

interdialytic weight gain (IDWG) of at least 5.7% 

elevated the risk for mortality, and an IDWG of at least 

4% elevated the risk for fluid overload hospitalization 
(15). Interdialytic weight gain and cardiac chamber 

dilatation are associated in patients receiving HD, 

indicating that recurrent stretching of cardiac chambers 

between sessions results in long-term cardiac 

remodeling (16).  

Excess inter-dialytic volume accumulation 

could be one important mechanism for intermittent 

increase of cardiovascular risk in conventional HD 

patients. Prospective studies showed that higher 

interdialytic weight gain is associated with higher pre-

dialysis BP, higher ultrafiltration rates, symptomatic 

intra-dialytic hypotension and elevated risk of 

cardiovascular mortality (17, 18). 

High ultrafiltration rates to control volume 

overload in dialysis patients are related to sub-clinical 

myocardial stunning and micro-vascular ischemia, 

factors that can promote adverse cardiac remodeling. 

This explains why aggressive ultrafiltration per se was 

also associated with increased risk of cardiovascular 

events (18).  

In agreement with our results the study by 

Tsilonis et al. (8) compared changes in 

echocardiographic indices during the 3-day and the 2-

day intradialytic interval. preformed echocardiographic 

recordings at the start and end of the 3- and 2-day 

interdialytic intervals on 41 stable patients on standard 

thrice-weekly HD therapy. During both intervals 

studied, elevations in cardiac output, stroke volume, 

LV mass index, and peak early diastolic velocities of 

the LV were evident whereas LV ejection fraction did 

not change , they  found interdialytic weight gain (3.0 
± 1.7 vs 2.4 ± 1.3 kg) and IVC diameter increase (0.54 
± 0.3 vs 0.25 ± 0.3) were higher during the 3-day 

versus the 2-day interval, and  also reported that 

interdialytic increases in left and right atrial volume, 

RV systolic pressure and tricuspid regurgitation peak 

gradient were also significantly greater during the 3- 

versus the 2-day interval suggesting increased 

pulmonary circulation and right ventricle loading over 

the 3-day period.  

On the other hand, in our study there were no 

statistically significant differences between LV 

systolic and diastolic dimensions, septum affection, 

ejection fraction, or pulmonary artery pressure before 

and after dialysis session in either short or long 

interdialytic groups. 

In contrary to our findings the study by 

Braunschweig et al. (19) used continuous central 

hemodynamic monitoring with an implantable 

monitoring, found LV filling pressure and RV systolic 

pressure increased gradually during the interdialytic 

periods and attained higher values after the 3-day than 

the 2-day interval. 

Obokata et al. (6) performed comparison 

among 80 HD patients on thrice weekly schedule using 

echocardiogram at 3 different interdialytic intervals 

(IDTs) (just after HD, after short 1 day interval, and 

after long 2 day interval). Measurements were repeated 

after 2-minute handgrip stress to evaluate cardiac 

reserve. They found that there were no differences in 

resting cardiovascular function measured by 

echocardiography at 3 different IDTs. However, 

exercise-induced after load mismatch was most 

pronounced in individuals after the long IDT compared 

to other IDTs. These findings could explain why 

cardiovascular events are highest on the day after the 
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long IDT compared to other IDTs in dialysis 

patients(6). 

Overall, these findings suggested that atrial 

enlargement; an expression of diastolic dysfunction 

and volume overload, during the long interval in HD 

patients imposes a hemodynamic burden to RV 

function and cardio-pulmonary circulation and explain 

the more frequent occurrence of pulmonary edema 

toward the end of the 3-day interval and a mechanistic 

factor for the heightened risk toward the end of this 

period (8). Moreover, right atrial dilatation may trigger 

serious arrhythmias and cardiac arrest; the most 

common causes of death in hemodialysis (1). In the 

long-term, exposure of RV to elevated pulmonary 

pressure may result in compensatory RV hypertrophy, 

which deteriorates LV filling capacity via 

interventricular interaction, leading to further LV 

diastolic dysfunction (20), along with the evidence of 

increased morbidity and mortality toward the end of 

the long interval, call for detailed heart imaging studies 

to examine whether these intradialytic and interdialytic 

alterations translate into long-term consequences in 

cardiac function and whether they mediate the day-of-

week mortality pattern in conventional dialysis (7). 

Most cardiovascular diseases can be 

minimised by addressing behavioural risk factors such 

as volume overload, which can be monitored through 

patient education, assessing the optimal dry weight and 

the regular follow up by ECHO. Also, it will be more 

valuable to consider establishing HD day after day 

instead of long intradialytic period especially for high 

risk cardiac patients. 

 

Study Limitation: 

This study has several limitations. It was based 

on a group of patients treated in a single hospital. The 

sample size was relatively small. In addition, the 

observational cross-sectional study design is another 

limiting factor. Further studies including large number 

are needed. There is also a need to evaluate timing and 

frequency of prescribed hemodialysis regimens and 

long-term consequences of different interdialytic 

intervals. Additional research to study hard outcomes 

of more frequent dialysis is warranted. Properly 

designed randomized trials to study cost-effectiveness 

and real world analyses of dialysis patterns are needed 

in order to elucidate the best frequency of HD for the 

benefit of our patients.  

 

CONCLUSION 

The intermittent nature of conventional thrice 

weekly dialysis and the consequent wide fluctuations 

in volume status and metabolic parameters during the 

dialysis-free periods may pre-dispose patients to 

several complications. There were significant 

differences on comparing left PCWP and IVC 

diameter not only before and after dialysis session in 

the short interdialytic interval patients (2- days) but 

also before and after dialysis session in the long 

interdialytic interval patients (3- days).  There were 

highly significant differences on comparing IVC 

diameter, PCWP, and intradialytic weight between 

short and long interdialytic intervals specifically post 

dialysis. 
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