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Abstract
Morphine is an opiate alkaloid characterized by various clinical effects, among which the most prominent are its analgesic and psychoactive effects.
It also has a prominent depressive effect on the respiratory and cardiovascular system. Because of its psychoactive effect, morphine is very addictive
and often used as a recreational narcotic. As a medication, it has found its use as an analgesic agent in chronic pain treatment, in hemorrhagic shock,
and in acute heart failure with pulmonary edema. Albeit, morphine use in heart failure is controversial, based on many observational studies showing
the negative effect on the outcomes of the patients treated with morphine during acute cardiovascular incidents. In this report, the authors present
a case of cardiogenic shock (CS) with transient left ventricular ejection fraction reduction, occurring in a patient attempting suicide using a high dose
of intravenous morphine sulphate administration. Other CS causes were ruled out. To the best of the authors’ knowledge, this is the second case of
a morphine-related CS reported in literature. Int J Occup Med Environ Health. 2021;34(1):133 – 8
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INTRODUCTION
Morphine is an opiate alkaloid, derivative of phenanthrene, characterized by a strong analgesic, anti-diarrheal,
anti-cough and psychoactive effect [1,2]. The mechanism
of morphine activity is based upon the agonistic effect
on 3 different classes of opioid receptors: mu, kappa and
delta, present in the central nervous system, the peripheral nervous system, internal organs and blood vessels.
Among the various clinical effects of morphine, the most
prominent are: miosis, constipation, nausea and vomiting, anuria, common bile duct constriction, euphoria,
dysphoria, agitation, anorexia and xerostomia. It also has
a strong depressive effect on the central nervous, respiratory, and cardiovascular systems [3]. Because of its potent

and highly addictive psychoactive effect, it is often used as
a recreational narcotic [4].
Morphine can be administered orally, intravenously, subcutaneously, in transdermal form or by inhalation [5]. It is
widely used as a medication, most often in chronic pain
treatment [5], hemorrhagic shock [6], or acute heart failure accompanied by pulmonary edema with severe dyspnea [7]. Although it is clear that the therapeutic use of
morphine has many positive effects, there are studies that
bring up concerns about serious side effects and risks associated with its use, such as reported a higher mortality
among the patients treated with morphine in acute heart
failure or with acute coronary syndromes [7–11].
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In this study, the authors describe a case of cardiogenic
shock (CS) occurring in a young male, mixed-martial arts
practitioner, without a previous history of cardiovascular
events and heart disease, after suicidal intravenous administration of high doses of morphine.
To the best of the authors’ knowledge, this is the second
case of a morphine-related CS reported in literature [12].
CASE REPORT
A 35-year-old man was admitted to the Regional Toxicology Centre (RTC) because of suspected suicidal intravenous
morphine administration. The patient was found by paramedics at his house, unconscious, with a peripheral venous
catheter in his left upper extremity and empty packets of
the morphine drug preparation lying around him.
Because of severe bradypnea (4 breaths/min), the paramedics administered intravenously 0.4 mg of naloxone,
which resulted in a faster breath rhythm (10 breaths/min)
and a lessening of the coma severity.
The blood test conducted in the emergency department
brought up elevated leukocyte count (19.4 * 109/l; normal
range: 4.0–11.0 * 109/l), creatinine kinase (473 U/l; nor
mal value: <200 U/l), creatine (192 μmol/l; normal range:
50–110 μmol/l) and potassium (5.43 mmol/l; normal
range: 3.5–5.0 mmol/l). The urine drug testing using immunoassay turned up positive for opiates and benzodiazepines.
Because of the acute respiratory insufficiency in a form
of an increase in the partial pressure of carbon dioxide
of >55 mm Hg, blood oxygen saturation of <80%, breath
rhythm of <8 breaths/min, and no response to a 0.8 mg
bolus of naloxone, the patient was intubated and mechanically ventilated. Because of severe hypotension
(70–80/30–40 mm Hg), a crystalloid solution was administered intravenously with a good clinical effect. After 3–4 h
of such therapy, the patient regained consciousness and
could follow simple instructions.
After a successful weaning test (the Rapid Shallow Breathing Index of <80 breaths/min/l), the patient was extubated
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without complications. To maintain the correct blood oxygen
saturation, the patient needed a passive oxygen therapy with
a face mask. Periodic bradypnea and drowsiness were successfully managed with naloxone infusion (0.2 mg/h, for 5 h).
Because of the positive urine screening for benzodiazepines,
an additional infusion of flumazenil (0.1 mg/h, for 5 h) was
administered.
In the next few hours of the therapy, a sudden severe hypotension (<60/40 mm Hg) occurred, with no response to
the fluid therapy and the naloxone infusion (0.2–0.4 mg/h).
Using a norepinephrine infusion (0.01 μg/kg/min up
to 0.09 μg/kg/min), the arterial pressure was maintained
at 92/45 mm Hg with a steady heart rate of 69 beats/min.
In the point-of-care ultrasound examination of the lungs,
heart and abdomen, the enlargement of the right heart
and a disorder of the interventricular septum contractility
were found.
The electrocardiogram (ECG) revealed regular heart
rhythm with no abnormalities seen on the ECG curve.
The blood testing revealed increased N-terminal pro B-type
natriuretic peptide (NT-Pro-BNP) (2530 pg/ml; normal
value <450 pg/ml), cardiac troponin T-high sensitive
(387 ng/l; normal value <14 ng/l) and creatine kinase-isoenzyme MB mass (29.83 ng/ml; normal value <4.9 ng/ml),
which suggested myocardial damage and congestive heart
failure.
Full echocardiographic examination revealed signs of
the volumetric overload of the right ventricle and ventricular dyssynchrony, with left ventricle ejection fraction
(LVEF) calculated as 30%.
Thromboembolism was ruled out as a reason for the right ventricle overload using computed tomography angiography.
In the next 48 h of the treatment, the patient needed continuous norepinephrine infusion, after which the hypotension gradually subsided. In the second echocardiographic
examination done after 2 days of the therapy, there were
no signs of the previous overload and dyssynchrony, and
LVEF had risen to >65%.
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The blood test revealed the lowering of NT-Pro-BNP to
the normal range. Prothrombin time, the international normalized ratio and activated partial thromboplastin time were
within the normal ranges throughout the hospitalization.
After hemodynamic stabilization, the patient confessed to
the suicidal character of the poisoning. He reported that he
had taken 120 tablets (20 mg of morphine sulphate each)
of the morphine drug preparation, dissolved it in 0.5 l of
still water, and administered the solution intravenously.
During the examination, it turned out that the patient had
been hospitalized in the RTC about 2 years prior to the current admission, because of a suicidal intravenous administration of morphine and midazolam. At the time, the patient was burdened with acute respiratory insufficiency that
needed mechanical ventilation; however, there were no signs
of CS presence. The patient also reported that he suffered
from Perthes disease. Because of that, he had been prescribed morphine as an analgesic, which he had been abusing
for about 11 years.
DISCUSSION
Cardiogenic shock is defined as a lowering of the systolic blood pressure <90 mm Hg, or a sudden lowering
of at least 60 mm Hg, with adequate vascular bed filling
and present signs of hypoperfusion [7]. Among the most
common causes of CS are direct heart muscle damage
caused by ischemia or infarction, myocarditis, valvular
heart diseases and stress cardiomyopathy [13]. Although
there are many novel methods of the therapy, the intrahospital mortality of CS is still very high and goes >40%
of the admitted cases [14,15].
To the best of the authors’ knowledge, the case described
in this publication is the second documented case of
CS related to the acute morphine poisoning. It is worth
mentioning that in both this and the first reported case,
the other causes of CS were ruled out.
The first published case of the CS induced by morphine
was a case of a 47-year-old woman, who had been admin-
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istering intravenous morphine in a form of a patient-controlled analgesia because of a severe pain accompanying
acute pancreatitis. After administering herself 47 mg of
morphine in a span of 12 h, the woman lost consciousness
and presented severe hypotension (73/38 mm Hg) with
signs of hypoxia. The administration of the naloxone infusion lessened the respiratory insufficiency and severity
of the coma in that patient, with no apparent effect on
hypotension, which stabilized only after an additional norepinephrine infusion. After 5 h of the norepinephrine infusion, the patient became hemodynamically stable [16].
It is worth mentioning that in both this case and that presented by Feeney et al. [12], morphine was administered by
the patients intravenously. After that, both cases presented
a loss of consciousness and acute respiratory insufficiency,
which were successfully managed with naloxone infusion
and oxygen therapy. In both cases, there was a sudden occurrence of hypotension not responding to fluid therapy,
which needed continuous norepinephrine infusion for stabilization. In both cases, a significant reduction in LVEF
and the right ventricle overload was observed in the echocardiographic examination, these effects being transient in
their nature and disappearing after treatment.
The most notable difference between those 2 cases was
the administered dose. In the case reported by Feeney
et al. [12], the patient administered herself 47 mg of morphine over a period of 12 h. In the case presented in this
study, the patient administered himself about 2400 mg of
morphine in 1 bolus, which was over 50 times more than
the dose of the patient discussed by Feeney et al. [12]
Differences in the doses of that magnitude could have
been at least a partial reason for the differences between
the severity of the coma, the degree of respiratory insufficiency and the duration of hypotension (5 h in the Feeney
et al. [12] report as opposed to 48 h in the case of the patient discussed in this study).
It is also worth mentioning that the patient discussed by
Feeney et al. was burdened with acute pancreatitis and
IJOMEH 2021;34(1)
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hypertension, both of which could have been reasons for
higher sensitivity to morphine, as opposed to this patient
who had been abusing morphine for the past 11 years, resulting in a high tolerance to the opiates, and thus lower
susceptibility to its effects. It is also interesting that during
this patient’s first suicide attempt using morphine, there
were no signs of CS. The reason for this may be the difference in the morphine doses. At his first attempt, the patient administered about 1200 mg of morphine, which
was only half of the dose he used at his second attempt.
In both attempts, he administered the same preparation
in the form of tablets dissolved in still water.
In the case of this patient, there could also be an aggravating effect on the cardiovascular system by the dissolved
tablets, not designed for parenteral use. As of now, there
are studies reporting pulmonary hypertension and pulmonary embolization which are related to small insoluble
particles of tablets congesting in small pulmonary vessels.
Many of such cases are related to drug abuse [17]. The patient dissolved a high quantity of tablets which could have
been one of the factors leading to an increase in pulmonary pressure and right ventricle overload.
The additional influence of the rate of morphine administration on CS cannot be ruled out, but because of highly different doses and the differences in susceptibility to morphine
in both this patient and the patient discussed by Feeney
et al., it is impossible to assess adequately such an effect.
As of now, there have been scarce data concerning such
influence, mostly based on the publication describing how
different rates of morphine infusions affect healthy populations. The study reports a significant effect of a higher infusion rate on enhancing the subjective perception of drug
effects and the peak morphine plasma level, without any significant effect on both psychomotor impairment and physiological response [18]. It is worth mentioning that the doses
used in the study were relatively low, so there is a possibility
that in the case of higher doses frequently used in drug abuse
or severe pain, the influence might be different.
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At the moment, it is hard to explain the pathomechanism
of a morphine-related CS. The incomplete knowledge
about the effects of the activation of the different classes
of opioid receptors on cardiac function, their exact localization throughout the heart, and also the need of referring
mostly to either animal models or post-mortem heart examination, cause many contradictory results about the inotropic, chronotropic and dromotropic effects of opioids [16].
Concentrating on clinical studies, there is no less controversy than in experimental studies about opiates and their
effects on the cardiovascular system.
On the one hand, there are speculations that the endogenic opioids, such as enkephalins, may have a cardioprotective effect during ischemic states by the stimulation
of myocardial ischemic conditioning [19], the modulation of heart metabolism, diminishing the sympathetic
effect of β-receptors and improving vagal response [16].
On the other hand, the vasodilatory and hypotensive effects of morphine have been proven [16], which play a crucial role in the pathomechanism of the shock. There are
also studies proving that some opioids have a cardiotoxic
effect, or may elongate the QTc interval, thus leading to an
increase in the incidence of life-threatening arrhythmias,
such as torsade de pointes [20–22].
Other than that, there is an observation made on an animal
model that shows the aggravation of other drugs cardiotoxicity during the administration of morphine. The study
reported that during the administration of doxorubicin,
which has a cardiotoxic effect leading to the anthracyclineinduced cardiomyopathy, additional morphine administration aggravated the toxicity. The aggravating effect was
not observed during an additional naloxone infusion, thus
further supporting the claim [23].
This claim is especially important for patients suffering from
neoplasia, who are often administered anthracycline-based
chemotherapy alongside morphine-based analgesia.
Many animal models were used to prove that the endogenic opioid system plays an important role in the patho-
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physiology of the shock, cardiovascular insufficiency, and
myocardial ischemia. Studies have also shown a negative
effect of dynorphin (endogenous opioid) at the beginning of CS, and a protective effect of naloxone, which is
an opioid antagonist, on that process. Moreover, naloxone
seems to have a vasoconstrictive effect during the shock,
further supporting the claim of the opioid role in shock
pathogenesis [24].
There are also reported cases of CS occurring after the administration of opioids different from morphine, such as
tramadol [25] or dextropropoxyphene [26].
Moreover, there is a widely observed effect on mortality of
the patients treated with morphine during acute heart failure
or acute coronary syndromes [7–11], but because of the lack
of randomized clinical trials and observational characteristics of the conducted studies, it is impossible to draw definite conclusions on that subject. However, the guidelines of
the European Cardiovascular Society report the suspected
effect on mortality and recommend not to use morphine
routinely in acute heart failure with an exception of cases
with severe dyspnea and pulmonary edema [7].
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