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To the Editor,

We read with interest the Letter to the Editor “The “cholesterol
paradox” in patients with mastocytosis” by Femino and Femino [1] and we
would like to thank the authors for their vision on our recently published
data [2]. In our paper, we have found a significantly higher prevalence of
cardiovascular events in patients with systemic mastocytosis (SM), which
is a disease characterized by the accumulation of mast cells in one or
more organs, compared to matched control subjects. Remarkably, we
observed significantly lower circulating total and LDL cholesterol levels
in patients with SM compared to the controls. An interesting point has
been raised by the authors with respect to that specific finding, and we
would like to take the opportunity to address that here.

In their letter, Femino and Femino suggest that these low total and
LDL cholesterol levels may actually have been causal to the higher
prevalence of cardiovascular disease events that we observed in the SM
patient group. To substantiate their hypothesis, the authors cite a study
in which low cholesterol levels were associated with atrial fibrillation
[3], and subsequently postulate that low LDL levels may lead to a po-
tential increase in circulating lipopolysaccharides (LPS), which cannot
sufficiently be cleared by lipoproteins such as LDL. This may result in an
increased inflammatory state that could lead to enhanced mast cell
activation. Although we cannot provide data regarding circulating LPS
concentrations in our patients with SM and the controls, we would like
to argue that this is a rather unlikely mechanism for the increased in
cardiovascular events in our study. First of all, although LDL cholesterol
levels were significantly lower in our patients with SM compared to the
controls, these were still within a normal range, whereas the study
Femino and Femino refer to shows that an increased risk in atrial fi-
brillation only occurs when LDL levels are lower than 90 mg/dL (~2.3
mmol/L), which is below the values in our patients with SM. Of note, in

our study we analyzed the prevalence of acute cardiovascular events,
which consisted of cerebrovascular events, coronary heart disease
events and peripheral artery disease in the patients with SM, but did not
include atrial fibrillation or heart failure. Second, in patients with SM,
mast cells numbers are elevated, and can be triggered by a number of
potential activators, which leads to a high circulating tryptase con-
centration (59 * 9 pg/mL (mean * sem) in our patient population),
which is actually one of the parameters to diagnose SM. Bacterial
components such as LPS activate mast cells via Toll-like receptors
(TLRs) such as TLR4, which indeed results in cytokine release, however,
it does not lead to active degranulation of the mast cell [4]. Only upon
active degranulation, tryptase but also chymase, both mast cell specific
proteases, are released from mast cells. This suggests that in patients
with SM other mast cell activation pathways are involved besides via
TLRs.

There are actually other more likely reasons for the enhanced in-
cidence of cardiovascular events in the mastocytosis patient group,
which are supported by both experimental and clinical data. For ex-
ample, systemic mast cell degranulation has been shown to enhance
atherosclerotic plaque development and leads to destabilization of ad-
vanced atherosclerosis in vivo [5]. Both tryptase and chymase have been
shown to contribute to atherosclerotic plaque destabilization in ex-
perimental models [6,7], suggesting that these proteases are actively
involved there. In addition, the amount of degranulated mast cells in
the plaque as well as the circulating tryptase concentrations associated
with the incidence of future acute cardiovascular events [8]. Given the
fact that the amount and thickness of the plaques did not differ between
our patients with SM versus the controls, it is quite likely that the en-
hanced prevalence of cardiovascular events in the patients is due to
accelerated plaque destabilization caused by mast cell mediators in our
patients. This may have subsequently resulted in plaque rupture or
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erosion and the observed acute cardiovascular events. Finally, mast cell
proteases have been shown to modify and degrade lipoproteins and
apolipoproteins [9-11], which may have caused the lower total and
LDL cholesterol levels in patients with SM.

Although these data from the literature can explain our main find-
ings in patients with SM, we do agree with the authors that further
research into the pathology of the disease is required, and should aim at
the elucidation of the underlying mechanisms leading to the increased
prevalence of cardiovascular disease events in patients suffering from
SM. For example, more in-depth visualization of plaque stability may
identify patients at risk for an acute cardiovascular event and may also
shed more light on the exact mechanisms via which mast cells con-
tribute to cardiovascular disease.
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