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Heart disease in diabetic patients
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Cardiac artery disease and heart failure are major causes for
morbidity and mortality in diabetes in general and in those
with chronic kidney disease (CKD) in particular. Hyperten-
sion and dyslipidemia are more common in diabetes and the
prevalence of coronary artery disease in diabetics is two-fold
to four-fold higher than in nondiabetics. In those with CKD
the incidence of cardiovascular complications is nearly two-
fold higher than those without CKD. Recent studies suggest
that the pathophysiology of cardiac disease is complex pro-
cess involving both microvascular and macrovascular disea-
se. In addition, myocardial lipotoxicity may be a novel contri-
buting factor particularly in type 2 diabetics. Compelling evi-
dence from cardiovascular outcomes trials indicates that treat-
ment with drugs that block the renin-angiotensin system are
cardioprotective in diabetics with microalbuminuria and ear-
ly stages of kidney disease. Multiple risk factor intervention
aimed at optimal blood pressure control (BP <130/<80
mmHG), lowering LDL cholesterol below 100 mg/dl, lowering
triglyceride level to 150 mg/dl, A1C <6.5%, treatment with an
ACE inhibitor or an angiotensin II receptor blocker, adminis-
tration of once daily low-dose aspirin and smoking cessation
together reduce cardiovascular morbidity and mortality in type
2 diabetics. Novel studies including diabetics with nephropa-
thy aimed at improving outcomes in diabetics by treatment of
anemia and optimal control of dyslipidemia are now underway.
These and other clinical trials should provide important new
insights into improving the quality of life in diabetics and ulti-
mately preventing cardiac disease.

The association between glucose abnormalities and heart fa-
ilure in the population-based Reykjavik study
Diabetes Care. 2005 Mar;28(3):612-6.
Thrainsdottir IS, Aspelund T, Thorgeirsson G, Gudnason
V, Hardarson T, Malmberg K, Sigurdsson G, Ryden L.

* Médica de planta. Servicio de Cardiología.
Hospital Central de San Isidro. Buenos Aires. República Argentina.
Médica cardióloga. Consultorios externos de cardiología.
FLENI. Ciudad de Buenos Aires. República Argentina.
Correspondencia: Dra. Mónica Sultán
E-mail: mgvs2213@yahoo.com
Trabajo recibido: 03/04/06
Trabajo aprobado: 10/04/06

Department of Cardiology, Cardiovascular Research Unit,
Karolinska University Hospital Solna, 171 76 Stockholm,
Sweden. inga.thrainsdottir@medks.ki.se

OBJECTIVE: Diabetes is an independent risk factor for heart
failure, whereas the relation between heart failure and abnor-
mal glucose regulation (AGR) needs further evaluation. We
studied this combination in the Reykjavik Study. RESEARCH
DESIGN AND METHODS: The Reykjavik Study, a population-
based cohort study during 1967-1997, recruited 19,381 parti-
cipants aged 33-84 years who were followed until 2002. Oral
glucose tolerance tests and chest X-rays were obtained from
all participants. Cases were defined in accordance with World
Health Organization criteria for type 2 diabetes or AGR (im-
paired glucose tolerance or impaired fasting glucose) and
European Society of Cardiology guidelines for heart failure.
RESULTS: The overall prevalence of type 2 diabetes and heart
failure was 0.5% in men and 0.4% in women, while AGR and
heart failure were found in 0.7% of men and 0.6% of women.
Among participants with normal glucose regulation, heart fa-
ilure was diagnosed in 3.2% compared with 6.0 and 11.8%
among those with AGR and type 2 diabetes, respectively. The
prevalence of type 2 diabetes in the age-group 45-65 years
increased in both sexes during the period (P for trend = 0.007).
The odds ratio was 2.8 (95% CI 2.2-3.6) for the association
between type 2 diabetes and heart failure and 1.7 (1.4-2.1)
between AGR and heart failure. CONCLUSIONS: There is a
strong association between any form of glucometabolic per-
turbation and heart failure. Future studies in this field should
focus on all types of glucose abnormalities rather than previo-
usly diagnosed diabetes only.

Dobutamine stress echocardiography in patients with diabe-
tes mellitus: enhanced prognostic prediction using a simple
risk score
J Am Coll Cardiol. 2006 Mar 7;47(5):1029-36.
Chaowalit N, Arruda AL, McCully RB, Bailey KR,
Pellikka PA.
Mayo Clinic, Rochester, Minnesota 55905, USA.

OBJECTIVES: We sought to determine the prognostic value of
dobutamine stress echocardiography (DSE) for predicting long-
term outcomes in a large cohort with diabetes mellitus and to
develop a simple risk score using clinical and echocardiogra-
phic data. BACKGROUND: Neither risk scores nor long-term
prognostic value of DSE has been described in a large diabe-
tic population. METHODS: We studied 2,349 patients with dia-
betes mellitus (1,338 men, 67 +/- 11 years of age) during a
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follow-up of 5.4 +/- 2.2 years. RESULTS: Mortality and mor-
bidity (myocardial infarction and late coronary revasculariza-
tion) occurred in 1,044 (44%) and 309 (13%) patients, respec-
tively. Addition of stress echocardiographic variables to the
clinical and rest echocardiographic model provided incremen-
tal prognostic information for predicting mortality (chi-squa-
re = 243 to 270, p < 0.0001) and morbidity (chi-square = 38
to 78, p < 0.0001). For each end point, a simple risk score was
derived according to the estimated values of beta coefficients
of multivariate predictors (insulin therapy, smoking, failure to
achieve target heart rate, percentage of ischemic segments,
and impaired left ventricular systolic function) and resulted in
an assessment of risk among all age groups. The C-statistic
values were 0.60 to 0.64, indicating modest discrimination.
The estimated five-year event-free survivals of patients in three
risk categories were 94%, 86%, and 80% for morbidity (p <
0.00001) and 69%, 60%, and 47% for mortality (p < 0.0001).
CONCLUSIONS: In patients with diabetes mellitus, a simple
and practical risk score using clinical variables and results of
DSE stratified patients into three risk groups for mortality and
cardiovascular morbidity.

Diastolic dysfunction is associated with anaemia in patients
with Type II diabetes
Clin Sci (Lond). 2006 Jan;110(1):109-16.
Srivastava PM, Thomas MC, Calafiore P, MacIsaac RJ,
Jerums G, Burrell LM.
Department of Medicine, University of Melbourne, Austin
Health, Heidelberg, Melbourne, Victoria 3084, Australia.

Anaemia is common in patients with diabetes and associated with
an increased risk of diabetic complications. Although the role of
anaemia in heart failure is established, we hypothesize that anae-
mia also contributes to an increased risk of cardiac dysfunction
in patients with Type II diabetes. In the present study, 228 conse-
cutive adults with diabetes were investigated using transthoracic
echocardiography. Echocardiographic parameters were corre-
lated with the Hb (haemoglobin) level and adjusted for other risk
factors for cardiac dysfunction using multivariate analysis. More
than one in five patients (23%) had anaemia, which was an inde-
pendent risk factor for cardiac dysfunction on echocardiogra-
phy. Over one-third of all patients with evidence of abnormal
cardiac function (diastolic and/or systolic dysfunction) on echo-
cardiography had anaemia compared with <5% of patients with
normal echocardiographic findings. Most patients with anaemia
had cardiac dysfunction (94%), with the major abnormality be-
ing diastolic dysfunction associated with an increased left ventri-
cular mass and impaired relaxation indices. A continuous asso-
ciation between diastolic function and Hb was also observed in
patients without anaemia. In patients with a history of cardiovas-
cular disease, systolic dysfunction was twice as common in pa-
tients with anaemia. Anaemia was also correlated with plasma
markers of cardiac risk, including BNP (brain natriuretic pepti-
de), CRP (C-reactive protein) and AVP (arginine vasopressin).
Notably, the predictive utility of these markers was eliminated
after adjusting for Hb. Consequently, the inexpensive measure-
ment of Hb may be a useful tool to identify diabetic patients at
increased risk of cardiac dysfunction.

Heart failure in diabetes mellitus: causal and treatment
considerations.
Minerva Cardioangiol. 2004 Dec;52(6):491-503.
Sander GE, Wilklow FE, Giles TD.
Section of Cardiology, Louisiana State University Health
Sciences Center, New Orleans, LA 70112, USA.

The metabolic abnormalities associated with diabetes melli-
tus result in macrovascular and microvascular complications
in multiple organ systems; it is the cardiovascular impact that
accounts for the greatest morbidity and mortality associated
with this disease. Heart failure, both with reduced and preser-
ved systolic function, is a major complication, arising from the
frequent associations with coronary atherosclerosis, hyperten-
sion, and a specific heart muscle dysfunction (cardiomyopa-
thy) that occurs independently of coronary artery disease.
Hyperglycemia, insulin resistance, and hypertension, together
with activation of both circulating and tissue renin-angioten-
sin-aldosterone systems, contribute to structural fibrosis and
autonomic neuropathy. Thus it becomes imperative to identify
cardiac abnormalities early in the course of both type 1 and
type 2 diabetes in order to allow early and aggressive inter-
vention to control glucose and blood pressure and to normali-
ze blood lipid profiles. Patients with diabetes should be treated
to secondary prevention targets, including blood pressure less
than 130/80 mm Hg and LDL less than 100 mg/dL. Angiotensin
converting enzyme inhibitors, angiotensin receptor blockers,
beta-blockers, certain calcium channel blockers, statins, and
aspirin have all been demonstrated to significantly reduce car-
diovascular morbidity and mortality in patients with diabetes.

Antidiabetic therapy and the risk of heart failure in type 2
diabetic patients: an independent effect or confounding by
indication
Pharmacoepidemiol Drug Saf. 2005 Oct;14(10):697-703.
Koro CE, Bowlin SJ, Weiss SR.
Worldwide Epidemiology, GlaxoSmithKline, Upper Provi-
dence, PA, USA. carol.e.koro@gsk.com

PURPOSE: This study assesses the effect of the type of anti-
diabetic treatment on the risk of developing congestive heart
failure (CHF) in type 2 diabetes. METHODS: The study was
derived from the U.K.-based General Practice Research Da-
tabase (GPRD) comprised of 3.5 million subjects followed bet-
ween 1987 and 2001. A total of 21 888 type 2 diabetic patients
were identified. A 6:1 matched nested case-control design was
employed. Conditional logistic regression was used to derive
adjusted odds ratios (ORs) for the association of drug treat-
ment with CHF controlling for diabetes duration and for di-
seases known to affect the risk of CHF. Antidiabetic drug ex-
posure was defined as the receipt of at least one prescription
for an antidiabetic medication within the 3 months prior to the
date of CHF diagnosis. RESULTS: There were 1301 incident
cases of CHF in the cohort, matched to 7788 controls. After
risk factor adjustment, there was a 1.2-fold increase in the risk
of CHF for sulphonylureas (SUs) (OR = 1.17; 95%CI = 1.00-
1.37) and metformin monotherapies (OR = 1.22; 95%CI =
0.97-1.52), a 1.6-fold increase with combinations of metfor-
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min and SUs (OR = 1.62; 95%CI = 1.30-2.02), a 2.2-fold in-
crease with oral tricombinations (OR = 2.16; 95%CI = 0.96-
4.86) and a 1.5-fold increase for insulin compared to no expo-
sure (OR = 1.52; 95%CI = 1.06-2.17). Compared to SUs, bi-
combinations of metformin and SUs showed a statistically sig-
nificant 1.4-fold increase in the odds of CHF (OR = 1.38;
95%CI = 1.13-1.69). CONCLUSIONS: All antidiabetic medi-
cations were associated with an increased likelihood of CHF
compared to no antidiabetic exposure. The risk of CHF in-
creased with the complexity of the antidiabetic regimen sug-
gesting that it is the diabetes severity, which imparts risk and
not necessarily the antidiabetic regimen itself.

Insulin-treated diabetes is associated with a marked increase
in mortality in patients with advanced heart failure
Am Heart J. 2005 Jan;149(1):168-74.
Smooke S, Horwich TB, Fonarow GC.
Ahmanson-UCLA Cardiomyopathy Center, Los Angeles, Calif
90095-1679, USA.

OBJECTIVES: This study aimed to investigate the effect of
diabetes and insulin use on survival in a large cohort of
patients with advanced heart failure (HF) of multiple etio-
logies. BACKGROUND: Although diabetes is a well-known
risk factor for both systolic and diastolic dysfunction, the
impact of diabetes and insulin treatment on prognosis of

patients with HF has not been well studied. METHODS:
History of diabetes and insulin treatment was assessed in
554 consecutive patients with advanced systolic HF who
presented to a single center for HF management and/or
transplant evaluation (mean age 52.0 +/- 13.1 years, ejec-
tion fraction 24.6 +/- 7.4). Patients were stratified into 3
groups based on presence or absence of diabetes and insu-
lin use. Differences in patient characteristics and survival
were evaluated. RESULTS: There were 132 patients (23.8%)
with diabetes; 43 patients (7.8%) were insulin treated and
89 patients (16.1%) were non-insulin-treated patients with
diabetes. The groups were similar in sex, smoking history,
medication profile, ejection fraction, body mass index, and
serum sodium. Survival at 1 year was 89.7% for nondiabetic
patients, 85.8% for non-insulin-treated diabetic patients, and
62.1% for insulin-treated diabetic patients (P < .000 01). Af-
ter Cox multivariate analysis, insulin-treated diabetes was
found to be an independent predictor of mortality (hazard
ratio 4.30, 95% CI 1.69-10.94) whereas non-insulin-treated
diabetes was not (hazard ratio 0.95, 95% CI 0.31-2.93). Si-
milar findings were seen in clinically relevant subgroups.
CONCLUSIONS: Insulin-treated diabetes is associated with
a significantly worse prognosis in patients with advanced HF.
Further investigations into mechanisms for the association
of insulin treatment and mortality in patients with HF are
warranted.

Comentario sobre epidemiología y fisiopatología

La enfermedad arterial coronaria y cerebrovascular son causantes del 30% del total de muertes cada año, siendo la enfermedad
cardiovascular la más prevalente de la diabetes mellitus1. Esto va de la mano con el aumento de incidencia de la diabetes tipo 2
que ya se detecta en etapas más tempranas de la vida, entre los 40 y 65 años, producto de la obesidad, dietas ricas en carbohidra-
tos y grasas, inactividad física, sin olvidarse de la predisposición genética2. Estos pacientes tienen también mayor prevalencia de
otros factores de riesgo, avance acelerado de la aterosclerosis y por lo tanto mayor morbimortalidad.
Del Framingham Heart Study, se extrae que la incidencia de insuficiencia cardíaca (IC) en hombres y mujeres con diabetes
comparados con aquellos sin diabetes es de 2 a 5 veces mayor, aún controlando los factores de riesgo adicionales3. Tienen mayor
riesgo de morbimortalidad con corazones estructuralmente “sanos” y aún después de la corrección quirúrgica o hemodinámica
de la enfermedad arterial coronaria.

¿Se podría hablar entonces de cardiomiopatía diabética?

Esto ha sido ampliamente debatido que el solo trastorno metabólico provoque anormalidades estructurales y funcionales del
miocardio debido a la coexistencia de hipertensión arterial (HTA) y enfermedad arterial coronaria. Hay evidencias que sostienen
la existencia de cambios morfológicos en el corazon diabético que pueden incrementar la susceptibilidad de estos pacientes a la
IC. Trabajos con ecocardiografía que demostraron la presencia de aumento de la masa ventricular y del grosor parietal corregi-
dos con el índide masa corporal (IMC) y presion arterial4 y de aumento de la ecogenicidad de las paredes del miocardio5 que se
correlaciona con hallazgos histopatológicos de hipertrofia miocítica con fibrosis intersticial y perivascular e incremento del
deposito de colágeno6. Esto trae como consecuencia serias alteraciones de la relajación y compliance ventricular diastólica, aun
previas al comienzo de la HTA, enfermedad renal, vasculopatía o hiperglucemia en ayunas7. Hay otros que demostraron que la
función sistólica se vería afectada en etapas tempranas de la enfermedad, detectados por sensibles índices de performance
contráctil8.
La prevalencia de HTA en diabéticos es el doble comparada con controles no diabéticos, quizás como consecuencia de la
hiperinsulinemia, injuria renal y disfunción endotelial9, con mayor fibrosis y depósito de colágeno intersticial cuando coexisten
ambas enfermedades, que en cada entidad en forma aislada10. Por otra parte el efecto sinérgico de la actividad neurohormonal y
stress oxidativo, promueve a la apoptosis miocítica e inicia la transición desde un estado de hipertrofia e IC compensada a una
cardiomiopatía dilatada e IC descompensada11. La sensibilidad disminuida a la insulina y la resultante hiperglucemia y alteración
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del metabolismo graso es un nuevo factor contribuyente de disfunción vascular y miocárdica.
El tratamiento de estos pacientes consiste en mantener bajo estricto control los niveles de glucemia al igual que los factores de
riesgo que acompañen a esta alteración metabólica. La HTA deberá ser tratada con IECA y con beta bloqueantes, siendo efecti-
vos en la prevención primaria de eventos cardiovasculares y reduciendo la incidencia de nuevos eventos en pacientes con infarto
agudo de miocardio (IAM) previo. Deben prescribirse estatinas independientemente de los valores de LDL y AAS desde 75 mg/
día. El UK Prospective Diabetes Study (UKPDS) demostró una falta de beneficio, si se realiza un intensivo control glucémico
con insulina y sulfonilureas para mejorar el riesgo de desarrollar enfermedad macrovascular o IC, pero sus resultados son
controvertidos. El tratamiento actual consiste en prescribir estas drogas al igual que la metformina, ya que el mayor riesgo de IC
podría deberse a la severidad del trastorno metabólico y sus consecuencias, que a la farmacoterapia en sí.
Como vemos, es un proceso complejo que provoca enfermedad macrovascular, microvascular y daño miocárdico por sí misma.
Los nuevos lineamientos del American College of Cardiology y la American Heart Association, reconocen que, debido al rol que
juega la diabetes en el desarrollo y progresión de la IC, clasifica a los pacientes diabéticos en estadío I de la IC, aun en ausencia
de aparente daño estructural, ya que tienen alto riesgo en desarrollarla12.
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