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Clinical Evaluation of the Cause of
Left Ventricular Dysfunction in
Type 2 Diabetes Without Significant
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Objectives. The relationship between left ventricular dysfunction and hypertension or proteinuria was
evaluated in type 2 diabetic patients without significant cardiac disease to investigate the cause of diabetic
cardiac dysfunction.

Methods. Twenty-one patients with type 2 diabetes mellitus] mean age 63.8+ 7.4 years[linderwent left
ventriculography and Doppler echocardiography to calculate the ejection fraction and E/A ratial E/A[]

Results. Thirteen patients had hypertensioh] 61.9%[hnd six patients had proteinurid] 28.6%[] The E/A
was 0.82+ 0.21 in all patients. The E/A in patients with hypertension or proteinuria was significantly less
than in those without these diseasel] 0.74+ 0.18 vs 0.97 0.18, p[ 0.011; 0.65%= 0.10 vs 0.89+ 0.20,
p 0.010, respectively[]l The ejection fraction was 73.3+ 7.2% in all patients. The ejection fraction in
patients with proteinuria was significantly less than in those without proteinuribl 67.6+ 10.0% vs 75.5%
4.4%, p[1 0.0190] but there was no significant difference in ejection fraction between patients with and
without hypertension. The duration of diabetes was significantly related to the ejection fractiohl r [
[0 0.436, p[J 0.048[but not to the E/A.

Conclusions. In patients with type 2 diabetes without significant cardiac disease, left ventricular dias-
tolic function may be related to both hypertension and proteinuria and left ventricular systolic function
may be related to proteinuria and duration of diabetes. Therefore, in addition to hypertension, complica-
tions of nephropathy or long duration of diabetes may be related to the cause of the diabetic cardiac dys-
function.
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Table 100 Clinical characteristics of the patients

Number of patients 21
Agél yr(d 63.8+ 7.4
Men 0142.90
Hypertension 181 61.90
Calcium-antagonist 01 42.90
a ;-blocker 4 19.00
ACE-inhibitor Bl 14.30
Proteinuria 6 28.60
Duration of diabete&] yr[] 11.0+ 8.5
E/A ratio 0.82+ 0.21
Ejection fractiohl %[ 73.3+ 7.2

Continuous values are mean+ SDO O [0 %.
ACEL angiotensin converting enzyme.
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Table 20 Incidence of hypertension and proteinuria

Proteinurial [0 O Bioteinurial [0 [0 OTotal

Hypertensiohl [ 0 O 51 23.80 0
Hypertensionl 0 0O D 4.80 O
Total 6l 28.6000

838.100 18161.90LC
m33300 &38.10C
181 71.40 21

100 %0
Thirteen patients had hypertension and six patients had
proteinuria.

0.8
0.6
0.4

02

Proteinuria (+) Proteinuria (-)

HT (+) HT ()

Fig.1 Comparison of E/A ratio in patients with and
without hypertension, and with and without
proteinuria
E/A in patients with hypertension or proteinuria was
significantly less than in those without these diseases

00.74+ 0.18 vs 0.97+ 0.18, p0 0.011; 0.65% 0.10
vs 0.89+ 0.20, pO 0.010, respectivelyl]
HT O hypertension.
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0.18 vs 0.97+ 0.180 p0 0.011; 0.65+ 0.10 vs 0.89+
0.200 pd 0.010; Fig. 10
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000000000000000000000000
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0 0 O [ Fig. 201
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EF () ]
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Fig. 2 Comparison of ejection fraction in patients with
and without hypertension, and with and without
proteinuria
Ejection fraction in patients with proteinuria was signif-
icantly less than in those without proteinurih]l 67.6+
10.0% vs 75.5+ 4.4%, p[O 0.0190 but there was no
significant difference in ejection fraction between
patients with and without hypertension.

EF 0 ejection fraction. Other abbreviation as in Fig. 1.

Table 3 Relationship between cardiac function and
body mass index, hemoglobin A;c, and left
ventricular mass index O

O BMI Hemoglobin A;c LVMI
E/A ratiod  p[J0.1300 p00.8200 p00.1380
EjectionOd

fraction p0.994 pd0.989 pl0.228

BMIL body mass index ; LVMIL left ventricular mass index.
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Fig. 3 Relationship between ejection fraction and
duration of diabetes
The duration of diabetes was significantly related to the
ejection fractiof] »[J 0 0.436, p O 0.048[but not with
E/A.
Abbreviation as in Fig. 2.
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Fig.4 Comparison of left ventricular mass
index in patients with and without
hypertension, and with and without

LVMI(g/m?) LVMI(g/m?)
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0 0
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proteinuria
Abbreviations as in Fig. 1, Table 3.

J Cardiol 2002 Oct; 40 411 153158



JC40406 02.11.27 3:50 PM OO0 157

gooboboooobobboooobbboooobonb2no
goboobooobuoobboooboooboon
goboobooobuoobboobooobpboon
goooobbobbbbboooooooooooo
goobbooooo20bbooooobobooobn
goboobooobooboboooboobboon
gobooboooboobbooboobboon
goobbbO000U0HambyO OO O OOOOOO
goboobobooobdoobobooobooboboon
oboboooooboobobobobooooogo
gboobooooooobobobobooooogo
gboobooooooobobobobooooogo

0 0.4360 p0 0.048[1J

gon

10 Rubler S, Dlugash J, Yuceoglu YZ, Kumral T, Branwood
AW, Grishman A: New type of cardiomyopathy associated
with diabetic glomerulosclerosis. Am J Cardiol 1972; 30:
5950 602

20 Hamby RI, Zoneraich S, Sherman L: Diabetic cardiomy-
opathy. JAMA 1974; 229: 17490 1754

30 Regan TJ, Lyons MM, Ahmed SS, Levinson GE,
Oldewurtel HA, Ahmad MR, Haider B: Evidence for car-
diomyopathy in familial diabetes mellitus. J Clin Invest
1977; 60: 8840 899

40 van Hoeven KH, Factor SM: A comparison of the patho-
logical spectrum of hypertensive, diabetic, and hyperten-
sive-diabetic heart disease. Circulation 1990; 82: 8480

J Cardiol 2002 Oct; 400 411 153—-158

goooo

gobo:0o0obboooobbooobbboooboboooobbooo200bbOoOon
goboobbooboobobobobooboobbooboobboo

oo00:00000b0bu0obo220b0bboo2igoboge’sx 740 on
goboobbooboobbooboobobooboobboobobooobobooboboooboo
EAOEAMDOODOODOOODOODOOOOO0OOOOObOOobDOoDOon

gob:gobbo2100 130061.9% M 000002100 6MM128.6% 00000002100
E/A00.82+ 0210 000FADDOO0ODODDODOO0ODODOO0O0ODLDOOOODLbDOOOLO
gobo0oobb0ooino74+ 0.18 vs 097+ 0.180p0 0.011; 0.65+ 0.10 vs 0.89+ 0.200 p0O
ooomoobDO2100000000733+x 72000000000000000000000
gooo0ider.6+ 10.0% vs 75.5+ 44%U0p0 001900 00000000 O00O0OOO0ODOOOO
gobooboboobbo A0 bOOO0ODOOODOOODOOODO0ODbOOODL™ PO

cob0:0000000002000000000000000000000000000O0C
uobooooooooobOoboooboooOoooOoOoooOocO0oO0oOooOoOobOOoOooOooOoOoooOooonoa
oobooooooOoooobOooOobOoOoOoooOoOoOooOoOoOoOoOOoOoOobOboOoOobOoOoOn

J Cardiol 2002 Oct; 407 411 1530 158

—p—

gbooboooooobooo 157

O000O00Factor D" 000000000 OOO
000000000 0OD0OD0OODO hypertensive-diabetic
cardiomyopathyU 0 DO O DO QOO0 OO
gdoDo0oooooooooooooooooog
0oo0oooooogooooooooooooooon
00oo0oo0ooooDOoooOoooooooooogo
0000000000000 0OO0OoUooOooo
goooo0OooooooooOoooooobooooo
0@oo0o0o0oooOooooooooooooooo
go0ooO0o0ooogoooooOoooOoobooooo
goooooooooooooo

855

50 Yasuda I, Kawakami K, Shimada T, Tanigawa K,
Murakami R, Izumi S, Morioka S, Kato Y, Moriyama K:
Systolic and diastolic left ventricular dysfunction in mid-
dle-aged asymptomatic non-insulin-dependent diabetes. J
Cardiol 1992 22: 42700 438l in Jpn with Eng abstr[]

60 Shimizu M, Sugihara N, Kita Y, Shimizu K, Shibayama S,
Takeda R: Increase in left ventricular chamber stiffness in
patients with non-insulin dependent diabetes mellitus. Jpn
Circ J 1991 ; 55: 6570 664

70 Zoneraich S, Zoneraich O, Rhee JJ: Left ventricular per-
formance in diabetic patients without clinical heart disease :
Evaluation by systolic time intervals and echocardiography.
Chest 1977; 72: 7480751

8] Abenavoli T, Rubler S, Fisher VJ, Axelrod HI, Zuckerman



JC40406 02.11.27 3:50 PM OO0 158

158 gooooo oo

KP: Exercise testing with myocardial scintigraphy in
asymptomatic diabetic males. Circulation 1981; 63: 5400
64

90 Shimonagata T, Nanto S, Hori M, Ohara T, Kim Y, Tanaka
Y, Sakamoto K, Kamado K, Kubori S, Kusuoka H,
Nishimura T: A case of hypertensive-diabetic cardiomy-
opathy demonstrating left ventricular wall motion abnor-
mality. Diabetes Care 1996; 19: 8870 891

100 Sakamoto K, Yamasaki Y, Nanto S, Shimonagata T,
Morozumi T, Ohara T, Takano Y, Nakayama H, Kamado
K, Nagata S, Kusuoka H, Hori M: Mechanism of impaired
left ventricular wall motion in the diabetic heart without
coronary artery disease. Diabetes Care 1998; 21: 21230
2128

110 Mizuno S, Genda A, Nakayama A, Igarashi Y, Takeda R:
Myocardial involvement in diabetic patients evaluated by
exercise thallium-201 scintigraphy and cardiac catheteriza-
tion. J Cardiogr 1985; 15: 4270437 in Jpn with Eng
abstrlJ

120 Shinmura K, Tani M, Suganuma Y, Hasegawa H,
Kawamura M, Nakamura Y, Hashimoto J, Kubo A: '®0-
3 -methyl-iodophenyl-pentadecanoic acid myocardial
scintigraphy in diabetic patients without overt ischemic
heart disease. J Cardiol 1995; 26: 230 321 in Jpn with Eng
abstr(]

130 Kuikka JT, Mustonen JN, Uusiupa MIJ, Rautio P,

—p—

Vanninen E, Laakso M, Lansimies E, Pyorala K :
Demonstration of disturbed free fatty acid metabolism of
myocardium in patients with non-insulin-dependent dia-
betes mellitus as measured with iodine-123-heptadecanoic
acid. Eur J Nucl Med 1991 ; 18: 4750481

1400 Wakasaki H, Koya D, Schoen FJ, Jirousek MR, Ways DK,
Hoit BD, Walsh RA, King GL: Targeted overexpression of
protein kinase C 3 , isoform in myocardium causes car-
diomyopathy. Proc Natl Acad Sci U S A 1997; 94: 93200
9325

150 Factor SM, Minase T, Sonnenblic EH: Clinical and mor-
phological features of human hypertensive-diabetic car-
diomyopathy. Am Heart J 1980; 99: 4460 458

1600 Stefanski A, Schmidt KG, Waldherr R, Ritz E: Early
increase in blood pressure and diastolic left ventricular mal-
function in patients with glomerulonephritis. Kidney Int
1996; 50: 13210 1326

170 Annonu AK, Fattah AA, Mokhtar MS, Ghareeb S, Elhendy
A': Left ventricular systolic and diastolic functional abnor-
malities in asymptomatic patients with non-insulin-depen-
dent diabetes mellitus. J Am Soc Echocardiogr 2001 ; 9:
8850 891

1800 Mbanya JC, Sonbngwi E, Mbanya DS, Ngu KB: Left ven-
tricular mass and systolic function in African diabetic
patients : Association with microalbuminuria. Diabetes
Metab 2001 ; 27: 3780382

J Cardiol 2002 Oct; 40 411 153158



