Insights into the mechanism of paradoxical low flow-low pressure gradient severe aortic stenosis: its
association with reduced oxygen consumption by the whole body

Takeshi Onoue!, Mai Iwataki', Masaru Araki', Akihiro Isotani?, Hiromi Umeda?, Shota Fukuda?!, Yasufumi
Nagata?, Yuki Tsuda?, Shinichi Shirai?, Masaaki Takeuchi?, Yutaka Otsujit

1 Second Department of Internal Medicine, University of Occupational and Environmental Health, School
of Medicine

2 Department of Cardiology, Kokura Memorial Hospital

8 Department of Laboratory and Transfusion Medicine, University of Occupational and Environmental
Health, School of Medicine

Background: Mechanism of reduced stroke volume index (SVi) in paradoxical low flow-low pressure
gradient (PLFLPG) aortic stenosis (AS) remains unclarified. Guyton et al. demonstrated that SVi is determined
by whole-body oxygen consumption (VO2) as opposed to cardiac function in many subjects, including patients
with heart disease. We hypothesized that a reduced SVi in PLFLPG AS is associated with reduced whole body
VVO2. This study investigated relationships between VO2, SVi and AS severity in patients with AS to examine
the association between reduced VO2 and PLFLPG AS.

Methods: In 59 patients (24 men, mean age 78+7 years) with severe AS (AVA<1.0 cm2), SVi, AS severity
and type were evaluated by echocardiography, and VO2 was measured by the fraction of O2 in expired gases.
Control subjects without AS and cardiac disease included 30 patients (13 men, mean age of 70+6 years).

Results: The SVi and VO2 were significantly decreased in 20 patients with PLFLPG AS compared to those in
39 patients with non-PLFLPG AS (304 vs 41+7 ml/m2 and 2.4+0.5 vs 3.0+0.5 ml/min/kg, p < 0.01,
respectively). The SVi to VO2 ratio was not different between PLFLPG AS, non-PLFLPG AS and controls
(13.1£2.6 vs 13.6+2.1 vs 13.0£2.2, n.s.). The SVi was independently correlated with VO2 (R = 0.74, p<0.01)
but not with AVA . Control group also showed similar relations compared to patients with AS (R=0.75, p<0.01).
In patients with severe AS, reduced SV was primarily associated with reduced VO2 by multivariable analysis
(Standardized [ = 0.68, p<0.01). Categorized PLFLPG AS was also significantly associated with reduced
VO2 (p<0.001).

Conclusion: PLFLPG AS is associated with reduced O2 consumption by the whole body, which offer insights
into the mechanism of PLFLPG AS and potential derivation of novel treatments.
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