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Letters to the Editor

ventricular MI suppresses this ST segment elevation 
in the precordial leads and yields an ST segment 
elevation in leads II, III, and aVF.2-4 Massive ST-
segment elevation in precordial and inferior leads 
in RVMI has also been observed but is extremely 
rare.5 Thus, ST elevation in precordial leads should 
not exclude an infarction of the right ventricle that 
demands a treatment different from that of the 
anterior infarction.

In conclusion, isolated RV branch occlusion may 
be accompanied by ST-segment elevation in left 
precordial leads. This should not be assumed to be 
indicative of anterior MI in patients presenting with 
acute inferior MI. It is important that physicians 
and, especially, interventional cardiologists be 
aware of this entity and protect patients from 
unnecessary interventions.
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Diurnal Variations in Biomarkers 
Used in Cardiovascular Medicine: 
Clinical Significance

To the Editor:

It is with great interest that we read the 
recent article by Martín-Ventura et al1 in which 

the authors update us on biomarkers used in 
cardiovascular medicine. We would like to thank 
you for your article and would like to make the 
following observations.

At present, the study into inflammatory 
markers has become a new tool which is most 
useful for establishing the prognosis of patients 
with acute coronary syndrome (ACS).2 The 
inflammatory substrate involved in ACS is 
extremely complex, with a large number of 
factors involved both in its activation and its 
modulation.2 Furthermore, scientific literature 
reports that the existence of a circadian rhythm 
in the triggering of cardiovascular accidents can 
suggest the implication of, or association with, 
these physiological rhythms that show activity 
peaks at particular times of the day or night.3 The 
variation of the inflammatory functions 24 hours a 
day allows for the identification of the times of the 
day or night at which the peaks of inflammatory 
activity can be associated with a higher incidence 
of cardiovascular events.4

It is important to remember that the contributions 
of the inflammatory processes and their markers 
in the clinical development of patients with ACS 
do vary amongst different individuals. According 
to Martín-Ventura et al,1 one of the ideal 
characteristics of a biomarker is its concentration 
stability throughout the whole day. In recent 
years, our team has shown the existence of diurnal 
variations in the concentrations of certain 
cardiovascular biomarkers in patients with ACS.5-10

It is known that protein-C reacts and 
metalloproteins play a key role in the physiopathology 
of the atherosclerosis. It has been shown in both 
molecules in which there are diurnal variations, with 
higher serum concentrations in the light phases (9.00) 
than in the dark phases (2.00), which would indicate 
that the diurnal variability could, at least in part, have 
central neuroendocrine regulation.5-8

Recent studies from our team have shown the 
vascular cell adhesion molecule-1 has a higher 
serum concentration in the dark phases than in 
the light phases.9 These results indicate that the 
individual variability in the immunitary response 
and the inflammatory activation that is produced 
during the ACS noticeably influence the increase in 
the values of the vascular cell adhesion molecule-1, 
which would explain the findings of different 
clinical data regarding its prognostic value, 
probably derived from the different time and high 
variability of their determination.9 Furthermore, 
it has been shown that the soluble CD40 ligand 
presents diurnal variations in patients with ACS, 
with higher values in the light phases.10 

Keeping in mind the potential association 
between inflammation and circadian rhythm, 
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a better understanding of the kinetics of said 
markers could lead to improvements in their use in 
cardiovascular diseases. Considering the diversity 
of the diurnal variations in the intrinsic properties 
of the cardiovascular system, these should be kept 
in mind during the design of in vivo experimental 
studies. Such temporal decisions will undoubtedly 
reduce the discrepancies between the studies carried 
out in different laboratories, as well as between 
animal and human subjects. The majority of these 
clinical studies are carried out during daytime 
hours, when the subject is awake. As such, the 
information available reinforces our opinion when 
suitably validating the biomarkers and the need 
to demonstrate their reliability, stability, and lack 
of variability and standardise the methodology of 
their measurement.
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Role of Neopterin in Cardiovascular 
Medicine

To the Editor:

It is with great interest that we read the excellent 
review of biomarkers in cardiovascular medicine 
by Martin-Ventura et al.1 They reviewed the 
biomarkers most commonly reported in the 
existing literature and assessed their links with 
atherogenic mechanisms, atheromatous plaque 
disruption, endothelial dysfunction, inflammation, 
oxidative stress, and thrombosis. In their scholarly 
review, however, the authors do not mention 
neopterin, a marker of macrophage activation2 
which over the last few years has gained particular 
importance due to its role in cardiovascular risk 
stratification.3

Neopterin is a pteridine derivative, produced by 
activated macrophages stimulated by interferon 
gamma. Studies by our group4-9 and others10-13 have 
shown that neopterin can be a useful prognostic 
marker in the risk stratification of patients with 
coronary artery disease. The serum concentration 
of neopterin has been shown to correlate with the 
presence of vulnerable atheromatous plaques7 and 
acute coronary syndrome.4,9-11

High neopterin levels predict risk in patients with 
chronic stable angina,6 and in hypertensive patients 
without obstructive coronary disease,5 diabetics13 
and patients undergoing coronariography.12 
Moreover, neopterin predicts the rapid progression 
of coronary disease in patients with chronic stable 
angina.8 As this marker predicts cardiovascular 
events independently of the extension and severity 
of the coronary disease,6,14 it is reasonable to 
suggest that high neopterin concentrations identify 
patients with a “vulnerable phenotype.”15

Given the scientific evidence accumulated in 
the literature over recent years, we believe that 
neopterin should be considered as a promising 


