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Heart failure patients with preserved ejection fraction (HFpEF) did not have increased exercise tolerance after 
taking isosorbide mononitrate, compared to a placebo, according to a study presented at the American Heart 
Association's Scientific Sessions 2015. The findings come from the National Heart, Lung, and Blood Institute's 
Heart Failure Clinical Research Network and are also published in the New England Journal of Medicine.

Importantly, the HFpEF patients' daily activity level was assessed with accelerometers, devices patients wore to 
measure movement throughout the study. Daily activity progressively and significantly decreased as the dose of 
the nitrate increased, says Margaret Redfield, M.D., first author and cardiologist at Mayo Clinic's Rochester, 
Minnesota, campus.

"It is important to relieve symptoms in heart failure, so patients can be more active. Inactivity perpetuates 
deconditioning and frailty in heart failure," Dr. Redfield says. "While nitrates are commonly prescribed for 
symptom relief in HFpEF, the effects of nitrates in patients with HFpEF have not been studied."

In a multicenter, randomized, double-blind, two-period, 12-week crossover study called the Nitrate's Effect on 
Activity Tolerance in Heart Failure with Preserved Ejection Fraction (NEAT-HFpEF) Trial, 110 patients with 
HFpEF at 20 sites were studied. Patients were randomized into one of two treatment groups:

    1. Six weeks of placebo first, followed by six weeks of isosorbide mononitrate
    2. Six weeks of isosorbide mononitrate, followed by six weeks of placebo

Each six-week treatment period began with two weeks without drug treatment, considered the baseline. When 
taking the isosorbide mononitrate, the patients took 30 milligrams per day for a week, then 60 milligrams per day 
for a week and then finally 120 milligrams per day for at least two weeks. Each patient wore an accelerometer 
24 hours a day, except when bathing or swimming, and underwent intermittent exercise tests.

Results showed that patients were active for 18 fewer minutes per day during the 120-milligram dose of 
isosorbide mononitrate, compared to when they received a placebo. Previous observational studies using 
accelerometer data from implanted pacing defibrillator devices in patients with heart failure and reduced ejection 
indicate that even 10 fewer minutes of activity per day is associated with adverse outcomes, such as death or 
hospitalization for heart failure.

During all study drug doses (30 to 120 milligrams), patients were less active overall per day, compared to when 
they received the placebo. Compared to the baseline, the average daily accelerometer units decreased 
progressively with increasing doses of the nitrate, but not the placebo. In addition, the nitrate also did not 
improve exercise test (six-minute walk distance) or quality of life scores.

"We speculated that the daily activity data is more sensitive to the true impact of a drug on overall functional 
status," Dr. Redfield says. "Unfortunately, nitrates actually decreased daily activity in heart failure patients. The 
decrease in activity occurred in the absence of adverse effects on six-minute walk distance and in association 
with directionally adverse, albeit not statistically significant, effects on quality-of-life scores. These findings 
suggest that activity levels were sensitive to subtle adverse effects of isosorbide mononitrate. Use of 
patient-worn devices to assess the impact of therapies on patient's lives is an important advancement in the 
way new therapies are studied."

Co-authors are: James Levine, M.D., Ph.D., Gabe Koepp, Barry Borlaug, M.D., and Horng Chen, M.D., all of 
Mayo Clinic; Kevin Anstrom, Ph.D., Steven McNulty, and Eric Velazquez, M.D., all of Duke Clinical Research 
Institute; Martin LeWinter, M.D., University of Vermont Medical Center; Susan Joseph, M.D., Washington 
University School of Medicine; Sanjiv Shah, M.D., Northwestern University; Marc Semigran, M.D., Harvard 
University; G. Michael Felker, M.D., Duke University Medical Center; Robert Cole, M.D., Emory University; 
Gordon Reeves, M.D., Thomas Jefferson University; Ryan Tedford, M.D., Johns Hopkins University School of 
Medicine; W.H. Wilson Tang, M.D., Cleveland Clinic Foundation; Monica Shah, M.D., NHLBI; and Eugene 
Braunwald, M.D., Harvard University Medical Center.

NEAT-HFpEF: Common medication for heart failure patients does not increase activity 
level

心不全に対する硝酸薬療法により活動レベルが
低下する (LBCT 01)

心駆出率の保たれた心不全（HFpEF）患者は、硝酸イソソルビド内服後に運動してもプラセ
ボを内服した場合と比べ運動耐容能が増加することはなかった、と2015年American Heart 
Association学会で発表され同時にNew England Journal of Medicineに掲載された。
Nitrate's Effect on Activity Tolerance in Heart Failure with Preserved Ejection Fraction
（NEAT-HFpEF）試験と呼ばれる、多施設共同、ランダム化二重盲検、2期間、12週間のクロ
スオーバー試験では、HFpEF患者110人が調査された。患者は2つの治療群（プラセボ6週
間投与後に硝酸イソソルビド6週間投与、または硝酸イソソルビド6週間投与後にプラセボ6週
間投与）のいずれかにランダムに割り付けられた。いずれの群の患者も入浴時や水泳時以外
は加速度計を1日24時間装着し、間欠的な運動試験を施行された。全ての用量（30～
120mg）の実薬群内服中の1日当たり全体の活動量は、プラセボ内服期間と比較し少なかっ
た。ベースラインと比較し、平均1日加速度計単位は硝酸薬の用量が増加するにつれて減少
したが、プラセボにおいてはそうではなかった。さらに、硝酸薬は運動試験（6分間歩行距離）
やQOLスコアも改善しなかった。 

NEAT-HFpEF：心不全患者に対する一般的な薬剤は活動レベルを増加させな
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