Longer interdialytic interval deteriorates systolic cardiac reserve, not resting Frank-Starling
mechanism in maintenance hemodyalisis patients

Masaru Obokata, MD*, Kazuaki Negishi, MD, PhD*t, Thomas H. Marwick, MBBS, PhD, MPHT, Koji
Kurosawa, MD, PhD*, Kyoko Ito, MD**, Tetsuya Ogawa, MD, PhD§, Yoshitaka Ando, MD%, Masahiko
Kurabayashi, MD, PhD*

*Department of Medicine and Biological Science, Gunma University Graduate School of Medicine,
Maebashi, Gunma, Japan; TMenzies Research Institute Tasmania, Hobart, Australia; $Hidaka Hospital,
Takasaki, Gunma, Japan; **Department of Nephrology, Heisei-Hidaka Clinic, Takasaki, Gunma, Japan;
8Department of Medicine, Tokyo Women’s Medical University Medical Center East, Tokyo, Japan

Purpose: Although cardiovascular events are the most frequent on the day after long (2-day) interdialytic
interval in hemodialysis patients, the mechanism of this remains unclear. The purpose of this study was to
test the hypothesis that long interdialytic interval compromises systolic cardiac functional reserve.

Methods: Eighty patients (age 61 + 9, 60 males [75%]) on maintenance hemodialysis underwent three
echocardiograms; just after hemodialysis, after short (1-day) and long interdialytic intervals. End-systolic
elastance [Ees]) and arterial elastance [Ea] were measured using a noninvasive single beat technique.
Ventricular-arterial coupling (VAC) was calculated as Ea/Ees. These measurements were repeated with 2
minutes hand-grip stress to evaluate cardiac systolic functional reserve.

Results: As interdialytic interval became longer, there were increases in resting end-diastolic volume index
(EDVI: 41£2 ml/m? just after hemodialysis, 52+2 at short interval, and 57+2 at long) and stroke volume
index (SVI: 251 ml/m? just after, 34+1 at short, and 37+1 at long). However, LV diastolic function
parameters were also similar after long interval compared with those after short (E/e’ ratio: 12.2+0.5 vs.
13.7+0.7, p=0.058; LA volume index: 37+1 ml/m? vs. 401 ml/m?, p=0.072). Although Ees remained
constant (p=0.951), Ea and VAC decreased similarly after short and long interdialytic interval, with
VAC<L1.0 at highest. At hand-grip stress, there were no significant differences in blood pressure increase
among three conditions (p=0.308). However, there was a decrease in SVI and a less increase in stroke work
only after long interdialytic interval (Figure).

Conclusions: Even after the long interdialytic interval, the Frank-Starling mechanism was still preserved at
rest and VAC was similar to that with a short interval. However, cardiac systolic reserve during isometric
stress significantly deteriorated only after a long interdialytic interval. These results may explain an
important mechanism accounting for higher event rates in this population.
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