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EDITORIAL COMMENT

Clinical Evidence of the Role of
Histamine in Heart Failure*
Masafumi Kitakaze, MD, PHD

T

he existence of histamine receptors and

blockage of histamine H 2 receptors decreases car-

histamine in the heart has been known since

diac output (7).

at least the 1940s (1) and cloning of human

Increases in mast cells have been observed in the

histamine receptors began around the 1990s (2).

hearts of patients with cardiac hypertrophy, dilated

Nevertheless, developments relating to histamine

and ischemic cardiomyopathy (8), and myocardial

have not been highlighted. Also, its role in cardiovas-

infarction (9). Furthermore, histamine is present in

cular physiology, such as in the renin–angiotensin or

high concentrations in cardiac tissues in most animal

the sympathetic nervous system where it is central

species, including humans (6), and its release from

to understanding the pathophysiology of chronic

cardiac stores and the subsequent actions on the

heart failure (CHF), is not well understood. The inves-

heart may be important in the pathophysiology of

tigation by Leary et al. (3) in this issue of the Journal

CVD.

attempts to shed light on histamine in relation to
cardiovascular disease (CVD).

TRANSLATING BASIC RESEARCH TO
CLINICAL MEDICINE

SEE PAGE 1544

is

The study from Leary et al. (3) intriguingly reports

released from mast cells, which are often located in

that histamine H2 receptor antagonists (H2RAs) pre-

coronary vessels and the myocardium; both mast

vent the onset of CHF in a cohort from the MESA

cells and histamine have been implicated in CVD

study (Multi-Ethnic Study of Atherosclerosis). This is

In

the

cardiovascular

system,

histamine

(4). Histamine is one of the neurohormonal factors

deﬁnitively demonstrated by a prospective, observa-

that activate various cellular functions by stimu-

tional, and longitudinal study, which is very difﬁcult

lating histamine receptors (5), and histamine H 2

to perform but provides better evidence than cross-

receptors exist in the heart as well as gastric cells.

sectional or retrospective analyses like those used in

Because histamine H2 receptors are coupled to G

our previous study (10). The authors prospectively

proteins, as well as the beta receptors (6), histamine

followed the residents of 6 U.S. communities for

provokes positive inotropic effects (1,7), and the

10 years and observed the onset of CVD in normal
subjects who did or did not use blockers of histamine
H2 receptors. In our previous paper (10), we reported
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that blockers of histamine H2 receptors are effective

reﬂect the views of the authors and do not necessarily represent the

for CHF patients in a retrospective cohort study and a

views of JACC or the American College of Cardiology.

prospective randomized study.
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onset. This is the novel point in the present study:
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in the present study tended to be older, heavier,

knowledge in clinical medicine should be obtained

and had a high prevalence of hypertension and high

from clinical databases and tested for validity and

N-terminal pro–B-type natriuretic peptide levels

feasibility with basic science research and then the

compared with nonusers. This strongly suggests that

plausible hypothesis studied by clinical investigation,

the present result is not attributable to the effects of

a process we named the “back-and-forth loop”

H2RA on the risk factors of CHF, but rather to direct

between clinical medicine and basic research (17).

effects on CHF.
Furthermore, the authors revealed H2RA effects on

STRENGTHS AND LIMITATIONS

left ventricular (LV) morphology: smaller decreases in
stroke volume and LV end-diastolic volume (LVEDV)

There are many strengths of the present study (3),

as well as smaller increases in mass/volume ratio in

the ﬁrst being that whereas a prevention study is

H2RA users than nonusers. This is contradictory to

difﬁcult to conduct because the researchers must

the effects of H2RA on the LV morphology in the

enroll many subjects to obtain clinical outcomes, a

setting of CHF, because we showed that H2RA

treatment trial is rather easy because cardiovascular

decreased LVEDV, but did not affect LV fractional

events occur more frequently than in a prevention

shortening. Large LVEDV is a very important marker

study. Secondly, as a multicenter trial, this study

of CHF progression, which is not the case for the

was more comprehensive than a single-center trial.

H2RA-induced attenuation of CHF onset. This is

Lastly, the authors employed multiple ethnic groups,

another novel point. Taken together, the 2 studies

which increased the feasibility of the present results.

potently propose histamine as the provoking factor,
as well as a worsening factor, for CHF.

It was limited by being an observational study. The
prospective and randomized clinical trial seems to be

Acquired from CHF patients, data from our previ-

the most valuable; however, in such studies, the ef-

ous study (10) as well as the MESA Right Ventricle

fects of drugs are tested in a limited cohort controlled

study (11) helped inform the present study in which

by inclusion or exclusion criteria. The observational

Leary et al. (3) suggest that histamine may play an

study, such as the present investigation, might be

important role in the prevention of CVD as well as in

superior in this respect, although an observational

its treatment. However, there is theoretically a large

study should consider bias and confounding factors.

gap between the prevention and treatment of CHF. To

What’s next? Logically, these ﬁndings should

overcome this chasm, they supported their theory

stimulate development of H2RA agents for the pre-

via basic research that has implicated the important

vention or treatment of CHF, but the response I have

role of histamine in preventing atherosclerosis (12),

received from several pharmaceutical companies on

ischemia and reperfusion injury (13,14), and cardiac

this front has been rather negative. Certainly, there
are many reasons, including ﬁnancial ones, com-

hypertrophy and CHF (15).
How did we ﬁnd the importance of histamine in the

panies do not want to move forward. Nevertheless,

pathophysiology of CHF? Of course, we did not know

we should do so to further our knowledge as well as

its importance to begin with, nor was our investiga-

provide more beneﬁts to patients with CHF.

tion the result of basic research articles relating to
histamine in the cardiovascular ﬁeld. Rather, we

REPRINT REQUESTS AND CORRESPONDENCE: Dr.

performed data mining of the clinical database of

Masafumi Kitakaze, Department of Clinical Medicine

CHF patients to determine unexpected reasons

and Development. National Cerebral and Cardio-

behind CHF and found that histamine is 1 important

vascular

candidate (16). Therefore, the seeds for furthering

565-8565, Japan. E-mail: kitakaze@zf6.so-net.ne.jp.

Center,

5-7-1Fujishiro-dai,

Suita,

Osaka

REFERENCES
1. Eckel L, Gristwood RW, Nawrath H, et al.
Inotropic and electrophysiological effects of
histamine on human ventricular heart muscle.
J Physiol 1982;330:111–23.
2. Gantz I, Schaffer M, DelValle J, et al. Molecular
cloning of a gene encoding the histamine H2
receptor. Proc Natl Acad Sci U S A 1991;88:5937.
3. Leary PJ, Tedford RJ, Bluemke DA, et al. Histamine H2 receptor antagonists, left ventricular
morphology, and heart failure risk: the MESA
study. J Am Coll Cardiol 2016;67:1544–52.

4. Dvorak AM. Mast-cell degranulation in human
hearts. N Engl J Med 1986;315:969–70.

with congestive heart failure. Clin Pharmacol Ther
1992;51:325–33.

5. Hough LB. Genomics meets histamine receptors: new subtypes, new receptors. Mol Pharmacol 2001;59:415–9.

8. Patella V, Marino I, Arbustini E, et al. Stem
cell factor in mast cells and increased mast cell
density in idiopathic and ischemic cardiomyopa-

6. Hill SJ, Ganellin CR, Timmerman H, et al.
International Union of Pharmacology. XIII. Classiﬁcation of histamine receptors. Pharmacol Rev
1997;49:253–78.

thy. Circulation 1998;97:971–8.

7. Kirch W, Halabi A, Hinrichsen H. Hemodynamic
effects of quinidine and famotidine in patients

9. Frangogiannis NG, Perrard JL, Mendoza LH,
et al. Stem cell factor induction is associated with
mast cell accumulation after canine myocardial
ischemia and reperfusion. Circulation 1998;98:
687–98.

Kitakaze

JACC VOL. 67, NO. 13, 2016
APRIL 5, 2016:1553–5

10. Kim J, Ogai A, Nakatani S, et al. Impact of
blockade of histamine H2 receptors on chronic
heart failure revealed by retrospective and prospective randomized studies. J Am Coll Cardiol
2006;48:1378–84.

H2 Receptors for Preventing and Treating CVD

13. Asanuma H, Minamino T, Ogai A, et al.
Blockade of histamine H2 receptors protects the
heart against ischemia and reperfusion injury in
dogs. J Mol Cell Cardiol 2006;40:666–74.

11. Leary PJ, Barr RG, Bluemke DA, et al. H2
receptor antagonists and right ventricular
morphology: the MESA right ventricle study. Ann

14. Luo T, Chen B, Zhao Z, et al. Histamine H2
receptor activation exacerbates myocardial
ischemia/reperfusion injury by disturbing mitochondrial and endothelial function. Basic Res

Am Thorac Soc 2014;11:1379–86.

Cardiol 2013;108:342.

12. Yamada S, Wang KY, Tanimoto A, Sasaguri Y.
Novel function of histamine signaling in
hyperlipidemia-induced atherosclerosis: histamine

15. Takahama H, Asanuma H, Sanada S, et al.
A histamine H(2) receptor blocker ameliorates
development of heart failure in dogs indepen-

H1 receptors protect and H2 receptors accelerate
atherosclerosis. Pathol Int 2015;65:67–80.

dently of beta-adrenergic receptor blockade. Basic
Res Cardiol 2010;105:787–94.

16. Kim J, Washio T, Yamagishi M, et al. A novel
data mining approach to the identiﬁcation of
effective drugs or combinations for targeted
endpoints—application to chronic heart failure as a
new form of evidence-based medicine. Cardiovasc
Drugs Ther 2004;18:483–9.
17. Kitakaze M, Asakura M, Nakano A, et al. Data
mining as a powerful tool for creating novel drugs in
cardiovascular medicine: the importance of a “backand-forth loop” between clinical data and basic
research. Cardiovasc Drugs Ther 2015;29:309–15.

KEY WORDS cardiovascular disease,
prevention, receptors, treatment

1555

