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Coronary artery disease, arterial stiffness,

and myocardial work: what is the role of diabetes

in this vicious circle?
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Authors’ reply We are grateful to Patoulias
et al' for their interest in our work,? as well as
valuable and inspiring comments. Strong clin-
ical and observational evidence shows that pa-
tients with diabetes are at risk of developing
and faster progression of cardiovascular dis-
ease with severe complications, including pre-
mature death.>*

We utterly agree with Patoulias et al' that reli-
able predictive tools for risk stratification, ther-
apeutic management, and clinical monitoring
would be of great practical relevance and ex-
ploitable in many patients with diabetes. How-
ever, it remains unclear whether such solutions
should employ the measurement of arterial stiff-
ness, myocardial work, or other methods. From
the theoretical angle, such techniques should
have a clear physiological and clinical expla-
nation. From the practical point of view, such
procedures should be noninvasive, reproduc-
ible, with established and accepted cutoff values,
easily applicable, and, if possible, not expensive.

The measures of arterial stiffness or myocar-
dial work are attractive candidates that meet
both theoretical and practical requirements.
The clinical value of arterial stiffness has been
studied for over 40 to 50 years. It has estab-
lished a strong position in evaluating the cardio-
vascular system, particularly in risk prediction
in various groups of patients, including those
with diabetes.** Preliminarily, as for myocardial
work analysis, the quantification of left ventric-
ular pressure-strain loops was doable only with
the invasive approach.” However, since the ad-
vent of strain and strain rate analysis by Rus-
sel et al,® it has been possible to estimate myo-
cardial work entirely noninvasively.
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The history of the noninvasive approach
to the quantification of myocardial work has
spanned approximately 8 years. Nevertheless,
its practical application with the commercially
available methodology is even younger. There
is a gradually increasing number of studies us-
ing that method, and some of them investigate
the influence of impaired glucose metabolism or
diabetes on left ventricular function.

Our observational study? demonstrated that
patients with coronary artery disease and in-
creased arterial stiffness present with worse
left ventricular function measured by myocar-
dial work indices. As noted by Patoulias et al,!
more than a quarter of our study patients had
diabetes. The authors have raised an interesting
issue as to how diabetes might have influenced
our findings. We followed their suggestion and
explored it in a subanalysis (1AsLE 1), which we
discuss below.

Patients with CAD and diabetes had signif-
icantly increased E/e’ and reduced global myo-
cardial work efficiency and global myocardial
work index. However, diabetes showed no sig-
nificant contribution after adding as a covari-
ate to the models for either global myocardial
work efficiency or global myocardial work index,
or global myocardial constructive work, or glob-
al myocardial wasted work (P value for diabetes
contribution between 0.64 and 0.92).

This subanalysis showed that CAD patients
with diabetes have worse diastolic function and
myocardial work efficiency and index than those
without diabetes. However, no remarkable in-
fluence of diabetes after adjustment for other
clinical variables might suggest the lack of any
significant effect. However, the latter finding



TABLE1

Clinical data and parameters describing left ventricular function, including myocardial work,

in coronary artery disease patients with or without diabetes. The comparison was performed using
the nonpaired ¢ test. All methodological details are shown in the study by Dziarmaga et al.

Parameter No diabetes (n =65) Diabetes (n = 24) Pvalue
Age,y 63.52(8.44) 62.89 (11.65) 0.78
HR, bpm 68.02(10.6) 70.03(12.12) 0.45
SBP, mm Hg 129.13 (14.69) 134.76 (17.11) 0.13
DBP, mm Hg 76.24(9.41) 74.63 (18.05) 0.59
PWV, m/s 8.49(3.1) 9.17(3.8) 0.4
LVEF, % 60.84 (12.42) 57.24(13.06) 0.23
E/e’ 7.97 (1.97) 12.01(5.81) <0.001
GWE, mm Hg% 91.85(4.42) 87.69(7.37) 0.002
GCW, mm Hg% 204415 (524.71) 1832.76 (640.69) 0.12
GCWW, mm Hg% 144.97 (78.88) 180.7 (127.15) 0.12
GWI, mm Hg% 1823.65 (449.98) 1583.36 (539.96) 0.04

Data are presented as mean (SD).

Abbreviations: E/e’, the ratio between early mitral inflow velocity and mitral annular early diastolic velocity; GCW, global myocardial
constructive work; GWE, global myocardial work efficiency; GWI, global myocardial work index; GWW, global myocardial wasted work;

LVEF, left ventricular ejection fraction; PWV, pulse wave velocity

should be interpreted with caution. The number
of study patients with and without diabetes was
relatively low to consider those findings reliable.
We are aware that more individuals should be
enrolled to answer the critical question about
the effects of diabetes on myocardial work in
patients with CAD. It also deserves to be inves-
tigated whether hypoglycemic therapy might in-
fluence myocardial work and other indices of left
ventricular function in this population.
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