Morphine in acute heart failure
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Acute pulmonary oedema is a common condition in the
emergency room, associated with considerable mortality.
Morphine has since a long time, been used in patients with
acute pulmonary oedema due to its anticipated anxiolytic
and vasodilatory properties; however a discussion about the
benefits and risks has been raised recently (1). There are
no large randomised controlled trials supporting the use
of morphine in the treatment of patients with acute heart
failure (AHF). A certain vasodilation has been described
after morphine administration (2), but the evidence for this
mechanism is relatively poor and morphine-induced anxiolysis
may possibly be the most important factor of morphine in
pulmonary oedema and therefore some authors have suggested
benzodiazepines as an alternative treatment (3).

Therefore, the European Society of Cardiology
(ESC) guidelines on heart failure (4) state that routine
use of opiates is not recommended and they may only be
cautiously considered in patients with severe dyspnoea,
mostly with pulmonary oedema. The American Heart
Association (AHA)/American College of Cardiology (ACC)
only support the use of morphine for palliative care in end-
stage heart failure (5).

In a recent study published in Chest (6), the authors
included 6,516 consecutive AHF patients presenting to
34 Spanish emergency departments from 2011 to 2014.
The subjects were divided into those with or without
intravenous morphine treatment. The primary outcome
was 30-day all-cause mortality, and secondary outcomes
were mortality at different intermediate time points,
in-hospital mortality, and length of hospital stay. To adjust
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for basal differences between the groups, a propensity-score
in order to match the group treated with morphine with the
group without intravenous morphine treatment was used
to adjust for 46 different epidemiological, baselines, clinical
and therapeutic factors. After 30 days the mortality was
26.7% in those treated with morphine compared to 8.6%
mortality in those without acute morphine treatment. After
propensity score matching, with 275 paired patients in each
group, patients treated with morphine had significantly
higher 30-day mortality (20.0% vs. 12.7%) in those not
treated with morphine. Mortality was increased at every
intermediate time point, although the greatest risk was at
the shortest time (3 days). The authors concluded that the
propensity score-matched analysis suggested that the use
of intravenous morphine in AHF could be associated with
increased 30-day mortality.

However, this was not a randomized clinical trial. In
the clinic situation, morphine is more likely to be given to
the sickest patients and that was obviously the case in this
study as well. Patients given morphine had higher rates of
ischaemic heart disease, cerebrovascular disease, peripheral
artery disease and dementia and had a worse functional
status, with a higher New York Heart Association class
(NYHA III-IV). In addition patients in the morphine
group were more likely to receive intravenous nitrates,
vasoactive drugs, non-invasive ventilation and any kind
of ventilatory support. In the entire cohort, 635 (9.7%)
patients died within 30 days after ED attendance: 26.7%
vs. 8.6%, respectively, in the morphine and non-morphine
groups (P<0.001). With the aim to adjust for these basal
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differences between the two groups the authors created a
propensity score-matched analysis using the 24 significant
baseline variables that differed between the two groups.
Thus, the matching provided 275 balanced paired cases.
Indeed, residual confounding can never be fully excluded,
despite that the authors used propensity score matching to
minimize this risk. Furthermore, the quality of data might
not be as high as in a properly monitored randomized
clinical trial. Thus, the results should be verified in
randomized clinical trials.

The results are in line with most previous studies.
Previously, Peacock and colleagues published data from the
large (more than 147,000 patients) ADHERE registry (7).
Almost 21,000 patients received morphine and after
adjusting for factors known to be associated with
increased hospital mortality, including advanced age,
troponin elevation and hypertension; morphine remained
an independent predictor of mortality. In addition,
significant correlations between morphine administration
and increased intubation rate, more intensive care unit
admissions and prolonged hospitalisation were found. In
a similar but smaller study from 2003 to 2007 in UK, no
significant correlation between morphine administration
and mortality was observed (8). However, there was
neither any correlation between the use of morphine
and improvement in respiratory distress, measured in
patient perceived breathlessness over the first hour. In a
retrospective study in Israel containing 2,336 patients,
morphine administration was associated with an increased
mortality (9). However, after propensity score matching this
association became non-significant. Both in the European
and the Israeli study, there was a tendency to aggravation
associated with morphine treatment, but the results were
not significant. None of the studies tended to demonstrate
an improved prognosis when morphine was given.

Why morphine in AHF may cause harm

It is described that between one fifth and one third of
patients experience nausea when using opioids (10,11).
Nausea and vomiting is also very unfortunate because
of the risk for aspiration, if there is a need for treatment
with continuous positive pressure (CPAP). Furthermore,
treatment with morphine may cause an attenuated platelet
inhibition after per oral treatment with these drugs. Kubica
and co-workers have present findings of attenuated platelet
inhibition by ticagrelor induced by the concomitant
administration of morphine (12). The authors tested a 5 mg
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intravenous dose of morphine against placebo in 70 patients
with acute myocardial infarction (AMI), followed by a
180 mg loading dose of ticagrelor. The measured
parameters included ticagrelor plasma concentrations and
several platelet function tests. All assessments showed a
delayed ticagrelor plasma appearance as well as a weaker
antiplatelet effect in the morphine group. Hobl and
co-workers found a decreased clopidogrel response in
healthy volunteers who received morphine (13). Further,
Parodi et 4l. found that both prasugrel and ticagrelor
displayed a delayed activity when given concomitantly with
morphine in patients with STEMI undergoing primary
percutaneous coronary intervention (PCI) (14). Thus,
in patients with AMI and AHF morphine may delay the
antiplatelet effect which may be harmful.

It has also been found that morphine induces depression
of the myocardium that results in decreased heart rate and
cardiac output (15).

Morphine may also cause respiratory depression (16)
which possibly may lead to intubation and ventilator
treatment.

Morphine is still used for pulmonary oedema in spite of
poor scientific background data. A randomised, controlled
study is necessary in order to determine the effect—and
especially the risk—when using morphine for pulmonary
oedema. Since the positive effects are not sufficiently
documented, and since the risk for increased mortality
cannot be ruled out, one can advocate that the use should
be avoided.

How to treat AHF in evidenced based medicine
practice

Thus, the treatment of AHF has not developed much since
the 1960s (Table I). Rather, our treatment options may have
decreased. Oxygen should not be used routinely in non-
hypoxaemic patients, as it causes vasoconstriction and a
reduction in cardiac output. Supplemental oxygen therapy
in patients with ST-elevation-myocardial infarction but
without hypoxia may increase early myocardial injury and
was associated with larger myocardial infarct size assessed at
6 months (17).

Inotropic agents are not recommended unless the patient
is symptomatically hypotensive or hypoperfused because
of safety concern (4,18,19). Intra-aortic balloon pump
(IABP) is not routinely recommended in cardiogenic shock
(4,20,21). Despite, promising data from small studies (22),
Serelaxin failed to meet the primary endpoints of the
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Table 1 Treatment of acute heart failure

Treatment Results

Routine treatment with oxygen May cause harm

Routine treatment inotropic drugs May cause harm

IABP treatment No effect on outcome

Serelaxin No effect on outcome
Furosemide Recommended but no
outcome studies
Nitroglycerin Should be considered
(some scientific support)
Morphine May cause harm

IABP, Intra-aortic balloon pump.

phase 3 RELAX-AHF-2 trial, according to late breaking
results presented at Heart Failure 2017 and the 4th World
Congress on AHFE.

Treatment with furosemide, which inhibits reabsorption
of sodium in Henle’s loop and distal tubule and thereby
increasing excretion of fluids through the kidney, has a
class IC recommendation in the ESC GLs on heart failure.
Thus, again we lack scientific evidence on the effect. Then
there is nitroglycerin, which via cGMP and smooth muscle
relaxation induces vasodilatation. In AHF the ESC GLs has
a class ITa B recommendation, thus this treatment should
be considered and there are some evidence supporting this
action.

In conclusion, our treatment of AHF (in contrast to the
treatment of chronic heart failure) has not developed much
during the last 50 years. Routine treatment with oxygen and
inotropic drugs may be harmful, and IABP treatment has
not shown effect on outcome. Serelaxin failed to meet the
primary endpoints in a large phase 3 study. Now we may
add morphine treatment on this failure list. Treatment with
furosemide and nitroglycerin remains on the list but also
here the underlying scientific evidence is poor.
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