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Abstract

Dexmedetomidine is a new drug often used in the treatment of neurological disorders in intensive care unit thanks
to its effects α2. In our case we needed to use dexmedetomidine in a patient with a heart failure after cardiac
surgery in which respiratory function was supported with noninvasive mechanical ventilation. Dexmedetomidine was
given successfully after has tried the treatment with opioids, opening the door as alternative treatment in patients
with heart failure and noninvasive mechanical ventilation with α2 agents.
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Introduction
Noninvasive mechanical ventilation (NIMV) is a method of

mechanical ventilation that has great benefits in certain patient groups.
Those include patients with decompensated respiratory disease or who
are in situations of heart failure and respiratory failure. Versus invasive
mechanical ventilation, there is a decrease of mortality at some
patients groups, including into them those diagnosed as acute
pulmonary edema. This is due to decreased complications and benefits
at respiratory and haemodynamic level, by reducing venous return and
facilitating left ventricular ejection as a result of the transmitted
positive pressure [1].

Case Report
For the use of NIMV it is essential a proper patient sedation so that

his anxiety decreases while increasing his synchrony with the fan. One
of the main reasons for failure of this therapy is the lack of
collaboration or the intolerance of it.

The most commonly used drugs to promote tolerance of NIMV are
propofol, benzodiazepines and opiates. In some patients the side effects
of these drugs prevent the use of this technique (impaired level of
consciousness, cardiocirculatory depression, respiratory depression
stimulus, or agitation). Currently available drugs are able to provide
sedation, hypnosis, analgesia with minimal risk of respiratory
depression, reducing the need for high doses of morphine and enhace
the effects of these drugs [2].

Dexmedetomidine, through its agonist effect on α2-adrenergic
receptors, produces a sedative and analgesic effect without associated
respiratory depression, with broad therapeutic range. Furthermore it is
also associated a lower incidence of delirium [3]. It is not
recommended to administer an initial loading dose due to the
appearance of cardiovascular instability, tachycardia, bradycardia, or
heart block. The usual dexmedetomidine maintenance dose is 0.2 to

0.7 mcg/ kg/ h, but it may also be gradually adjusted until the desired
level of sedation according to patient response, up to 1.5 mcg/kg/h.
Reported adverse effects include hypotension, hypertension,
bradycardia, nausea and atrial fibrillation [4]. As monitoring
parameters may include, heart rate, respiration, rhythm, blood
pressure, pain control and depth of sedation with either the Richmond
Agitation-Sedation Scale (RASS) or Sedation-Agitation Scale (SAS).

Patient 66 years old with a history of hypertension, chronic renal
failure and chronic pulmonary respiratory disease; is diagnosed with
severe aortic stenosis and coronary disease with involvement of two
coronary arteries: anterior descending and circumflex; surgery is
decided. At surgery it was performed aortic valve replacement and
myocardial revascularization of both vessels. In the intensive care unit
the patient has coronary ischemic event within 24 hours of arrival, in
need of urgent myocardial revascularization after diagnosing coronary
graft obstruction of the descending anterior. There was a
hemodynamic deterioration that required support with adrenaline 0.07
mcg/ kg/ min and levosimendan 0.2 mcg/ kg/ min continuous
infusions.

Patient's respiratory status worsens progressively with a ratio of
PaO2/FiO2 of 130, a respiratory rate of 35 breaths/min and dyspnea. It
was decided to force diuresis with intravenous furosemide and
perform treatment with NIMV; morphine hydrochloride was
administered in two doses of 5 milligrams intravenous, and the NIMV
started with values of 5 cm H2O PEEP and 5 cm H2O supports. After
30 minutes patient refered didn´t tolerate NIMV, with a state of
agitation (+2 degree on the scale of Richmond (RASS) and PaO2/FiO2
fell down again until 110. It was decided to use dexmedetomidine
continuous infusion without bolus infusion at a rate between 0.3 mcg/
kg/ h and 0.5 mcg/kg/h, getting a sedation level between 0 and -1 of
the RASS scale. The patient was collaborator and comfortable, and
allowed the gradual withdrawal of adrenaline while maintaining
stability during NIMV. After 12 hours NIMV was removed when the
oxigenation had improved reaching PaO2 / FiO2 of 320, and the
infusion of dexmedetomidine was stopped after removed the NIMV.
Patient was discharged after 96 hours.
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The use of dexmedetomidine as a rescue technique in patients with
acute pulmonary edema who do not cooperate after a first attempt
sedation with another group of drugs is documented in some studies,
as well as in patients with decompensated chronic respiratory disease.
In our case we have a patient with respiratory disease and cardiac
failure, in one of the most serious complications in the postoperative
period of myocardial revascularization: acute myocardial infarction
after surgery.

The need for sedation of comfort in acute pulmonary edema made
us use initially morphine chloride in order to get a double benefit in
the treatment of dyspnea and adapting to the NIMV, which however
failed. Subsequently, in the state of agitation of the patient we decided
to start the infusion of dexmedetomidine, now successfully. In the
scientific literature may be found sedation with dexmedetomidine
experiences with great success of the technique, reaching the
conclusion that it is able to reduce respiratory complications associated
with NIMV and even the worsening of respiratory mechanics with
subsequent intubation. In our case was necessary a high control of the
sedation level with a sedation scale (in our case Richmond scale),
because the interaction between both drugs could have produced more
adverse effects as apnea, hypotension or bradycardia [5].

There are many drugs used trying to improve collaboration and
comfort of patients who used the NIMV. Dexmedetomidine compared
to midazolam reduces ICU stay, duration of mechanical ventilation,
the need for endotracheal intubation and hospital-acquired infections
[6]. In addition to situations of NIMV failure after administration of
other sedative drugs, other reports suggest the early use of

dexdemetomidine in patients when noninvasive ventilation is decided
as a treatment to acute respiratory failure [7].

To conclude we could say that randomized studies are needed to
confirm the possibility of using dexmedetomidine as first choice drug
in patients at high risk of respiratory failure, such as the patient we are
talking about, in which lung disease was associated with acute
pulmonary edema, which require NIMV.
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