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This editorial refers to ‘Efficacy of losartan vs. atenolol for
the prevention of aortic dilation in Marfan syndrome: a
randomized clinical trial’†, by A. Forteza et al., on page 978.

The only validated therapy for Marfan patients with aortic aneur-
ysms has always been invasive surgery of the dilated aorta and await-
ing progression of the disease to affect the remainder.1,2 For .20
years, pharmacological treatment consisted of beta-blockade as a
supportive therapy in order to slow down the rate of aortic dilata-
tion, supposedly by lowering blood pressure and dP/dt in the aorta.
Although recommended in North American and European guide-
lines, beta-blockade has been prescribed based on studies with con-
flicting results, and only one small, prospective, randomized study of
70 patients.3 Recently, after evidence of the effectiveness of losartan
in a Marfan mouse model, expectations were sky high, as it was
speculated that this drug might become a more causative treatment,
by reducing transforming growth factor-b (TGF-b) signalling in the
diseased aortic wall, proposed to be at the origin of the disease.4

The first results in humans were very encouraging. Losartan seemed
effective in slowing down the aortic root dilatation rate in a small
group of severely affected Marfan children (n ¼ 18, median age
6.5 years), serving as their own controls,5 which was confirmed by
another small randomized study in Taiwan (n ¼ 28, mean age 13
years).6 Eight large randomized clinical trials were initiated world-
wide, all with a slightly different design and study population. The
randomized COMPARE trial (n ¼ 145, mean age 37 years) was
the first of these randomized trials to show a small, but significant
difference in aortic root aneurysm expansion rate in favour of losar-
tan treatment compared with standard clinical care in adult patients
(including beta-blocker therapy in the vast majority of patients).7

However, the double-blinded randomized Marfan Sartan trial (n ¼
292, mean age 30 years, 38% aged ,18 years) failed to demonstrate
a beneficial effect of losartan in addition to high dose beta-blockers
using echocardiography at 6-month intervals.8 In this issue of the
journal, the fourth large randomized human trial to assess the effect
of losartan failed to validate the beneficial effects of losartan as ob-
served in the Marfan mouse model. In a double-blinded randomized

way (n ¼ 116), Forteza et al. were not able to detect a significant dif-
ference in aortic root dilatation rate between Marfan patients trea-
ted with atenolol and patients treated with losartan.9 These results
confirm echocardiographic findings in a larger cohort of Marfan pa-
tients conducted by the Pediatric Heart Network in the USA (n ¼
608) using high dosages of beta-blockers in the control group.10 For-
teza et al. used a more sophisticated imaging modality, namely mag-
netic resonance imaging (MRI), and extended results to older
patients (mean age 25 years vs. 11 years in the Pediatric Heart Net-
work study). None of the four mentioned randomized studies could
demonstrate differences in hard clinical endpoints (death, aortic dis-
section, aortic surgery) during the 3-year follow-up duration of their
studies. Differences in study design could have contributed to the
controversial results regarding the aortic dilatation rate in the vari-
ous studies, including study population, medication dosages, adher-
ence to therapy, and imaging methods used. With the results so far,
we may conclude that losartan does not seem to be more effective
in reducing the rate of aortic dilatation than a high dosage of beta-
blockers in patients with Marfan syndrome. Losartan in addition to
low dose beta-blockers seems to be more effective than low dose
beta-blockers alone.

Looking at the .1000 Marfan patients investigated to date, some
deductions can be made. Figure 1 shows (grossly simplified) aortic
root dimensions in the mean age ranges of the four large randomized
studies. It shows two important things: (i) losartan and beta-blockers
are equally effective and (ii) mean aortic root diameter in the studied
patients will not reach a prophylactic surgery threshold (50 mm in
diameter as proposed in current guidelines) until the patients are in
their fifties. Knowing that many patients are prophylactically operated
on before the age of 50, it seems that all studies were biased to in-
clude less affected patients, maybe with the exception of the US trial,
which included only patients with a Z-score .3.0. However, these
younger patients were still in a very low aortic root diameter range
(because of their age) with a rather unpredictable prognosis. It should
also be mentioned that patients that underwent prophylactic aortic
surgery (supposedly more severely affected) during the US and
COMPARE studies were not analysed, and those from other studies
were analysed only for a very short period of time.
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The controversial results of the reported studies may also be due
to the large heterogeneity of Marfan syndrome. The type of FBN1
mutation might influence the drug response. Indeed, in a small sub-
study of the COMPARE trial, patients with an FBN1 mutation lead-
ing to haploinsufficiency responded better to losartan treatment
than patients with a dominant-negative FBN1 mutation.11 As hap-
loinsufficient mutations comprise only �35% of FBN1 mutations,
the effect of losartan on the overall Marfan population might have
been masked by the larger number of dominant-negative mutations.
More research is needed to explore the role of genetics in the re-
sponse to losartan treatment.

The last ongoing trials should be awaited before a collaborative
meta-analysis is performed with the trialists from all losartan stud-
ies.12 Because of the rather disappointing results of losartan so
far, aortic surgery will remain the cornerstone of therapy for aortic
aneurysms in Marfan syndrome for the near future.

Fortunately, surgical procedures have improved by development
of valve-sparing operations and even surgical procedures that can be
performed on the beating heart, such as the personalized aortic
root support (PEARS) procedure, as proposed by Pepper and
Treasure.13 These developments are very welcome to bridge our
understanding of this very complicating disease process.

In conclusion, losartan does not seem to be a panacea in the
treatment of aortic disease in Marfan syndrome. However, until
the results of ongoing trials and meta-analyses are known, losartan
can safely be administered as an alternative treatment to beta-
blockers or in addition to low dose beta-blockers.
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Figure 1 Aortic root growth rates in Marfan patients on beta-
blockers (green circles) and those on losartan (red squares), extra-
polated from the four published randomized studies.
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