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Author`s Reply

To the Editor,

We would like to thank the authors of this letter for their inter-
est in our recently published paper (1). We agree that antithrom-
botic management of patients with atrial fibrillation (AF) undergo-
ing percutaneous coronary intervention (PCI) can be challenging, 
especially in the elderly population, due to the attendant bleed-
ing risk. International guidelines have previously recommended 
triple therapy, including oral anticoagulation (OAC) and dual anti-
platelet treatment, for one up to six months after PCI as the pre-
ferred strategy to prevent both coronary events and AF-related 
thromboembolic complications (2, 3). With the aim to reduce the 
risk of bleeding events, recent studies have investigated in this 
setting the use of dual antithrombotic therapy with a single anti-
platelet agent, mainly a P2Y12 inhibitor, in combination with OAC 
(4-6). We have recently published a study-level meta-analysis 
of randomized trials on this topic, including approximately 6,000 
patients with indication to chronic OAC, mostly because of AF; 
this meta-analysis showed that, compared to triple therapy, dual 
antithrombotic treatment with a single antiplatelet agent (essen-
tially clopidogrel) plus OAC [warfarin or non-vitamin K antagonist 
anticoagulant (NOAC)] prevented 15 major bleeding and 39 minor 
bleeding events per 1,000 patients at one year, without any in-
crease in the risk of myocardial infarction, definite stent throm-
bosis or stroke (7). Interestingly, our data might suggest a poten-
tial survival benefit with dual antithrombotic regimen that needs 
confirmation by larger studies. These data reinforce the concept 
that dual therapy may represent the preferable therapeutic op-
tion in patients with AF undergoing PCI, especially in the elderly 
and in presence of a high bleeding risk. Available evidence and 
logical considerations derived from the better safety profile of 
NOACs compared to warfarin, indicate that the optimal combi-
nation for dual therapy may be a P2Y12 inhibitor plus a NOAC.
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High anthracycline cumulative dose 
without cardiac toxicity: A possible pro-
tective role of morphine

To the Editor,

Improvements in global anticancer strategy have resulted in 
better outcomes for a large proportion of cancer patients. Anthra-
cyclines (A) are the best studied anticancer drugs with an estab-
lished clinically significant dose-dependent cardiotoxicity. One of 
the strategies developed to reduce their well-known dose-depen-
dent toxicity is dose limitation to 400-450 mg/m2 for doxorubicin 
(DOX) and 900 mg/m2 for epirubicin (E) (1). Preclinical evidences 
have pointed out a possible role for morphine as a cardioprotective 
agent (2, 3). On the basis of these, we conducted a retrospective 
database search to determine patients receiving a higher E dose 
without cardiotoxicity so as to look for clinical or pharmacological 
protective factors while focusing on concomitant opioid use.

We collected data of patients who were receiving a cumula-
tive dose of E >900 mg/m2 (representing the threshold warning 
dose) and who had undergone regular appropriate cardiac mon-
itoring (1) without any evidence of cardiotoxicity. All available 
clinical/pathological characteristics were recorded focusing on 
concomitant medication with known cardioprotective effects as 
well as concomitant opioid use. We identified 10 such patients 
[median age, 58 (range, 49-71) years, F/M=9/1]. Their cumulative 
epirubicin dose was 1600 (range, 1350-2220) mg. None of the 
clinical parameters (age, sex, body mass index, comorbidities, 
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and previous anticancer agent use) was associated with non-
cardiotoxic effect. All patients concomitantly received opioids 
for long term for pain control [median morphine dose, 60 (range, 
20-160) mg/die] started before weekly E therapy and kept after 
treatment stop . Only for the purpose of generating hypotheses, 
we compared the identified population with eight patients who 
had developed cardiotoxicity after or during A treatment. The 
two groups  showed overlapping prevalences of cardiovascular 
risk factors and cardioprotective agent [β-blockers, sartans, and 
renin-angiotensin-aldosterone system (RAAS) inhibitors] use; 
however, those developing cardiotoxicity were slightly older 
[median age 67 (range, 59-82) yrs] and reported diabetes more 
frequently in their medical history; furthermore, only three of 
those eight patients received concomitant opioids.

Excessive reactive oxygen species (ROS) generation by A, 
together with iron complexes formation, is the most accepted 
hypothesis on anthracycline-induced cardiomyopathy (4). Mor-
phine can exert a cardioprotective role in preclinical models. 
Molecular mechanisms underlying the cardioprotective effect 
of morphine are poorly understood; however, a theory on pre-
vention of ROS-induced cell apoptosis in neuroblastoma cells 
has proposed inhibition of ROS generation as well as blockade 
of nuclear factor-kappa B transcription signaling pathway by 
morphine  (5). Morphine inhibits ROS generation and prevents 
DOX-mediated caspase-3 activation, cytochrome-c release, and 
changes in Bax and Bcl-2 protein expression, leading to inhibition 
of cell apoptosis (5). We found that all patients receiving higher 
than usual cumulative dose of E without cardiotoxicity concomi-
tantly received long-term morphine treatment for pain control. 
Interestingly, when checked for concomitant “cardioprotective” 
medications (β-blockers, sartans, and RAAS inhibitors) to ex-
clude possible confounding factors, none but two were found to 
have received such agents, making a protective effect unlikely .

Keeping in mind study limitations (small sample size, selec-
tion bias, single-center experience, and descriptive hypothe-
sis-generating only comparison), our results represent the first 
clinical data supporting the preclinical hypothesis of a cardio-

protective effect of morphine pretreatment. A prospective con-
firmation of our results on a larger population is needed.
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