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the conduct of ATMOSPHERE, communicated to 
Novartis that they were of the opinion that the 
potential risk to participants with diabetes was 
unacceptable and that aliskiren should be dis-
continued in these patients.

Although Novartis had empowered the data 
monitoring committee with safety oversight of 
the trial, the company complied with the man-
date of the CTFG to discontinue aliskiren in 
patients with diabetes. After discussion within 
Novartis and with the ATMOSPHERE executive 
committee, Novartis adopted an approach that 
discontinued the use of aliskiren in patients 
with diabetes in all countries while allowing 
these patients to remain in the trial, and Novar-
tis modified the analysis plan accordingly. This 
approach allowed the trial to continue to conclu-
sion while protecting the integrity of the results 
and the rights and expectations of the partici-
pants in the trial.
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Nitrates in Heart Failure with Preserved Ejection Fraction

To the Editor: In their article on the Nitrate’s 
Effect on Activity Tolerance in Heart Failure with 
Preserved Ejection Fraction (NEAT-HFpEF) trial, 
Redfield et al. (Dec. 10 issue)1 show a significant 
linear relationship between the dose of isosor-
bide mononitrate and daily physical activity quan-
tified by means of accelerometers. They interpret 
the findings to indicate an adverse effect of iso-
sorbide mononitrate in patients with heart fail-
ure and a preserved ejection fraction.

We favor a different view — that the use of 
isosorbide mononitrate at a dose of up to 120 mg 
per day caused subtle but disabling symptoms 
such as headache, malaise, and dizziness in a 
cohort of obese older adults who had multiple 
coexisting conditions and who were receiving 
multiple antihypertensive drugs. These symptoms 
reduced activity directly, and not necessarily by 
aggravating cardiac failure, as implied by the 
authors. A total of 16 participants discontinued 
isosorbide mononitrate completely, and 9 of these 
participants discontinued the study drug because 
of headaches (Fig. S3 in the Supplementary Ap-
pendix of the article, available at NEJM.org).

The authors underestimate the implications of 
dizziness, syncope, and presyncope if they rely 
on brachial systolic blood pressure and mean 

pressure, since organic nitrates markedly reduce 
aortic and left ventricular systolic pressure while 
having little effect on brachial pressure.2-4 We 
remain satisfied that isosorbide mononitrate 
in low doses and with appropriate monitoring 
is beneficial in patients with heart failure and a 
preserved ejection fraction.
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To the Editor: Redfield et al. report decreased 
levels of physical activity with nitrate therapy in 
patients with heart failure and a preserved ejec-
tion fraction. Orthostatic hypotension might 
have limited the daily activities of these patients, 
because exercise capacity was similar in patients 
who received placebo and those who received iso-
sorbide mononitrate. Patients with heart failure 
and a preserved ejection fraction may be suscep-
tible to hypotension and reduced cardiac output 
during nitrate therapy.1

Although presyncope and syncope were 
among the safety outcomes in this trial, many 
elderly patients do not report these symptoms 
even though they have orthostatic hypotension.2 
Some elderly patients report fatigue on standing; 
this fatigue quickly resolves after the person sits 
or lies down.3 In such patients, fatigue may 
 erroneously be considered to be a symptom of 
heart failure.

Orthostatic hypotension may also result in 
falls or fear of falls.4 As a result, patients with 
orthostatic hypotension may limit their activity. 
It seems that changes in orthostatic blood pres-
sure were not assessed and only in-office blood-
pressure measurements were performed in this 
trial. We suggest that a more detailed investiga-
tion regarding symptoms of orthostatic hypo-
tension with inclusion of falls as a safety out-
come is needed to better interpret the findings 
of this trial.
Fatih Tufan, M.D. 
Timur Akpinar, M.D. 
M. Akif Karan, M.D.
Istanbul University 
Istanbul, Turkey 
timur . akpinar@  istanbul . edu . tr

No potential conflict of interest relevant to this letter was re-
ported.

1. Schwartzenberg S, Redfield MM, From AM, Sorajja P, 
Nishimura RA, Borlaug BA. Effects of vasodilation in heart fail-
ure with preserved or reduced ejection fraction implications of 
distinct pathophysiologies on response to therapy. J Am Coll 
Cardiol 2012; 59: 442-51.

2. Gupta V, Lipsitz LA. Orthostatic hypotension in the elderly: 
diagnosis and treatment. Am J Med 2007; 120: 841-7.
3. Shibao C, Lipsitz LA, Biaggioni I. Evaluation and treatment 
of orthostatic hypotension. J Am Soc Hypertens 2013; 7: 317-24.
4. Rubenstein LZ. Falls in older people: epidemiology, risk fac-
tors and strategies for prevention. Age Ageing 2006; 35: Suppl 2: 
ii37-41.

DOI: 10.1056/NEJMc1601507

To the Editor: Nitrates reduce intracardiac fill-
ing pressures by lowering cardiac preload and 
afterload.1,2 Accordingly, high-dose nitrates are 
effective in decreasing shortness of breath, in-
creasing the oxygen saturation, and improving 
other outcome measures in patients with acute 
heart failure, a condition characterized by in-
creased intracardiac filling pressures.1,2

The majority of the patients in the trial re-
ported by Redfield et al. apparently had normal 
intracardiac filling pressures, as suggested by 
median N-terminal pro–brain natriuretic peptide 
(NT-proBNP) plasma concentrations of 248 pg 
per milliliter in the placebo-first group and 
210 pg per milliliter in the isosorbide mono-
nitrate–first group; these values were only ap-
proximately half the lower enrollment limit for 
the targeted level of NT-proBNP (>400 pg per 
milliliter).3 Of note, resting brain natriuretic 
peptide (BNP) and NT-proBNP plasma concen-
trations also reliably predict a cardiac cause of 
dyspnea during exertion (and therefore increased 
intracardiac filling pressures during exercise).3

Can the authors explain the postulated mech-
anisms by which nitrates could have increased 
daily activity in patients with presumably nor-
mal intracardiac filling pressures? Also, at the 
time of randomization, what percentage of pa-
tients had documented increased intracardiac 
filling pressures as measured through a pulmo-
nary-artery catheter? Finally, can the authors ex-
plain the substantial increase in the NT-proBNP 
plasma concentration during the course of the 
trial?
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The authors reply: O’Rourke et al. and Tufan 
et al. emphasize the potential for the develop-
ment of hypotension in patients who receive ni-
trates, and they ascribe the decreases in daily 
activity observed with the use of isosorbide mono-
nitrate in the NEAT-HFpEF trial to adverse side 
effects. We concur with this interpretation. The 
effect of nitrates in the context of the unique 
pathophysiology of heart failure with preserved 
ejection fraction, with the potential for beneficial 
or detrimental effects, provided the equipoise for 
our trial.1 In the discussion of our results, we 
stated that “Our post hoc analysis indicated de-
creases in blood pressure with isosorbide mono-
nitrate. In addition, the potential for drug inter-
actions and adverse drug reactions increases 
with older age, obesity, coexisting illnesses, and 
polypharmacy, all of which are characteristic of 
our study population.”� These statements are 
consistent with the stated concerns regarding 
hypotension and careful assessment of side ef-
fects in elderly patients. Furthermore, we specu-
lated that the measures of daily activity used in 
our trial provided a new and highly sensitive 
measure of the global effect of isosorbide mono-
nitrate in the participants.

O’Rourke et al. also raise the potential for 
benefit with lower doses of nitrates. The maxi-
mal dose of isosorbide mononitrate targeted in 
our trial was based on studies involving patients 
with angina in whom doses of 120 mg or 240 mg 
per day significantly increased exercise time at 
6 weeks, whereas lower doses did not.2 The 
dose–response analysis in our trial suggested 
progressive decreases in activity starting with 
the 30-mg dose.

Kohzuharov et al. raise concern that patients 
enrolled in our trial did not have elevated filling 
pressures, since BNP levels were not uniformly 

high. The physiological basis for and the high 
frequency of elevated filling pressures despite 
normal BNP assay levels in patients with heart 
failure and a preserved ejection fraction have 
been well described.3,4 Owing to the insensitivity 
of BNP assays to hemodynamic abnormalities in 
patients with heart failure and a preserved ejec-
tion fraction, patients were permitted to enter 
the trial without elevated BNP assay levels if they 
had other objective evidence of heart failure. 
Although a significant percentage of patients 
were enrolled in centers that routinely perform 
right heart catheterization in patients with heart 
failure and a preserved ejection fraction, the 
case-report forms did not capture these data.

On average, the increase in the NT-proBNP 
level was 56 pg per milliliter higher in patients 
who received isosorbide mononitrate than in 
those who received placebo. Although this trend 
was not significant and could have occurred by 
chance, the potential for emerging counterregu-
latory neurohumoral activation and intravascular 
volume expansion (commonly referred to as 
“nitrate pseudo-tolerance”) could have contrib-
uted to increases in NT-proBNP levels with the 
use of nitrate therapy.
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