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In this issue of Endocrine, Dr. Ragonese and colleagues

provide a well-written, extensive study on the prediction of

ischemic cardiovascular events (ICE) in acromegalic

patients stratified by Framingham score (FS) and Agatston

score (AS) [1]. FS is based on conventional risk factors,

such as gender, age, hypertension, smoking habits, diabetes

mellitus, and lipid status, while AS is calculated by the

measurement of calcium burden in the main coronary

arteries by electron beam computed tomography.

The strength of this study [1] is represented by the

extensive cardiac workup in 52 acromegalic patients with

controlled and uncontrolled disease followed for 5 years.

Interestingly, an AS [ 400, but not a high FS at entry, was

associated with an increased risk of lethal ICE, but the total

number of lethal ICE was low.

Rather than summarizing study-related findings, I will

comment on current and somewhat limited understanding

of cardiovascular risk factors in patients with acromegaly.

Increased mortality rate is primarily due to cardiovascular

disease [2–5]. However, what is often controversial is

whether growth hormone (GH) excess has deleterious

effects per se on the cardiovascular system or whether

cardiovascular disease results from the frequently observed

increased prevalence of associated risk factors. Although

mortality seems to decrease, improvement or reversal of

cardiovascular morbidity by effective GH control also

remains controversial. It is also important to determine

which patients are at higher risk of lethal ICE.

Cardiomyopathy of acromegaly [4] includes both structural

and functional abnormalities: concentric biventricular hyper-

trophy (20 % in young patients and in up to 90 % of patients

with long-standing disease) and diastolic dysfunction [6],

leading to the development of heart failure with preserved

ejection fraction. However, the clinical syndrome of heart

failure is relatively uncommon (1–10 %). Is acromegalic

cardiomyopathy reversible? Suppression of GH and insulin-

like growth factor 1 (IGF-1) could improve diastolic function

[3]; however, systolic function and exercise tolerance

response are variable and dependent mostly on disease dura-

tion and the presence of hypertension and diabetes. As

expected, younger patients respond better to treatment than

middle-aged patients. Likewise, ventricular remodeling

increases risk of mitral, aortic, and tricuspid regurgitation in

the late stages of acromegaly [3]. Arrhythmias (atrial fibril-

lation, supraventricular tachycardia, and ventricular arrhyth-

mias), due to phenotypic changes in membrane proteins,

conduction system, and uncoupling of cardiac myocytes with

increased re-entry events, and autonomic dysfunction [7] are

also common.

The development of atherosclerotic disease seems more

‘‘complicated’’: Hypertension and diabetes are by far the

main predisposing factors, and up to half of patients could

be at intermediate-to-high risk for coronary artery disease

(CAD). GH and IGF-1 cause direct endothelial dysfunction,

which decreases vasodilation and could increase risk of

future ICE. Despite this unfavorable cardiovascular risk

profile, it is not clear whether acromegalic patients have

indeed an increased risk of CAD per se. Mouse models, for

example, suggested that the excess mortality might be due

to the development of hypertrophic cardiomyopathy rather

than increased rates of atherosclerotic CAD.

Growth hormone excess (which could predict the

increase in low-density lipoprotein cholesterol (LDL-C),
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oxidized LDL, and endothelin-1) contributes to the devel-

opment of insulin resistance [8]; interaction between them

could be responsible for the appearance of atherogenic pro-

oxidative and pro-inflammatory factors, including endo-

thelial dysfunction [9].

Additionally, multiple studies report early vascular

alterations, mainly represented by impaired flow-mediated

dilation of brachial artery, increased intima-media-thickness

(IMT) of the common carotid artery, and cardio-ankle vas-

cular index decrease. The apolipoprotein E2 genotype might

also contribute to increased risk of cardiovascular compli-

cations in subjects with acromegaly, since it is synchro-

nously present with increased IMT and C-reactive protein.

Hypertension remains though the most important mor-

tality prognostic factor in acromegaly. Alterations in renin–

angiotensin, increased plasma volume (due to sodium

retention), increased vascular resistance, and insulin resis-

tance seem to all play a role in the pathogenesis of

hypertension [4]. In contrast to diabetes, which resolves in

up to two-thirds of patients after remission, hypertension

persists in most cases.

Despite studies documenting an increased prevalence of

atherosclerotic and vascular risk factors in acromegaly,

information is still limited how to best evaluate these

patients and predict their risks. Should we assess all

patients with FS and AS? The authors previously indicated

increased CAD in 41 % of acromegalic patients, regardless

of disease control. However, not all studies have deter-

mined the utility of either of these scores in predicting non-

lethal and lethal ICE. Furthermore, AS seems to be influ-

enced by disease duration and, consequently, occurrence of

accompanying metabolic disorders, which are linked to

disease control.

The most recent guidelines [5] recommend routine

assessments at diagnosis: electrocardiogram, echocardio-

gram, blood pressure, sleep study, as well as evaluation of

the peripheral arterial system. Based on the relatively low

number of lethal ICE in the present study [1], it is difficult to

conclude that all acromegalic patients older than 40 years of

age would benefit from coronary CT. Nevertheless, the

value of AS seems of interest in selected patients.

We recommend strict control of clinical and metabolic

parameters, which influence FS, as well as that of acro-

megaly. Further prospective studies are required to assess

prognostic implications in the long-term CAD risks and to

clarify the necessity to evaluate AS in day-to-day clinical

practice, especially in acromegaly patients with well-

known cardiovascular complications. If the partially

reversible effect of GH/IGF-I on CAD will be confirmed,

this would be an important additional consideration for

advocating aggressive lowering of GH/IGF-I levels to

reduce the risk of ICE. However, as with all other

complications, these prospects are critically dependent on

early diagnosis before irreversible changes. The clinical

impact of acromegaly treatment on CAD risk is still

unclear. A recent study found, for example, an increased

cardiovascular risk in patients at 12 months after first-line

somatostatin analog treatment, but not in patients after

first-line surgery [10].

Targeting normal GH and IGF-1 and optimal manage-

ment of all traditional cardiovascular risk factors are par-

amount. The choice of treatment and/or specific targets for

hypertension, hyperlipidemia, and diabetes seem to be

similar to other high-risk CAD patients without acromeg-

aly, but further studies are clearly needed.

Early diagnosis of acromegaly and effective individu-

alized treatment should be within our reach in the near

future.
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