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DESCRIPTION

Vasopressor therapy occupies a central position in modern
critical care, serving patients whose circulatory systems are
unable to sustain adequate blood pressure and organ
perfusion. When blood vessels lose tone or the heart fails to
generate sufficient force, tissues are deprived of oxygen and
nutrients. Without timely correction, this imbalance can lead
to progressive organ dysfunction. Vasopressor agents are
pharmacologic substances designed to increase vascular tone,
enhance cardiac output or both, thereby restoring arterial
pressure and supporting cellular metabolism during life-
threatening instability. Circulatory failure arises in various
clinical contexts, including severe infection, major trauma,
extensive burns, allergic reactions, cardiac dysfunction and
certain endocrine disturbances. Although fluid administration
is often the first therapeutic measure to address hypotension,
fluids alone may not suffice when vascular tone remains
inadequate or when cardiac performance is compromised. In
such circumstances, vasopressors provide the necessary
pharmacologic force to counteract profound vasodilation and
maintain perfusion of vital organs such as the brain, heart and
kidneys.

The mechanism of vasopressor therapy rests primarily on
stimulation of adrenergic and non-adrenergic receptors
located on vascular smooth muscle and cardiac tissue. Agents
like Norepinephrine act predominantly on alpha receptors,
producing vasoconstriction that increases systemic vascular
resistance. At moderate doses, norepinephrine also
stimulates beta receptors in the myocardium, enhancing
cardiac contractility. This combined effect raises mean arterial
pressure and supports circulation without excessively
increasing heart rate. Because of its balanced profile,
norepinephrine is commonly selected as an initial agent in
distributive shock, particularly septic shock. Another widely

used medication is Epinephrine, which exerts strong activity
at both alpha and beta receptors. Epinephrine can increase
heart rate, myocardial contractility and peripheral
vasoconstriction. It is often administered during cardiac arrest
and severe anaphylaxis, where rapid restoration of circulation
is necessary. However, its potent chronotropic effect may
provoke arrhythmias and clinicians must weigh its benefits
against potential cardiac strain.

Dopamine has historically been utilized because of its dose-
dependent receptor effects. At lower doses it influences
dopaminergic receptors, while at intermediate and higher
doses it stimulates beta and alpha receptors. Although
dopamine can raise blood pressure, its association with
variable hemodynamic responses has led many clinicians to
favor other agents for initial management of shock. In cases
where catecholamine agents alone fail to achieve adequate
pressure, Vasopressin may be added. Unlike adrenergic drugs,
vasopressin acts on V1 receptors in vascular smooth muscle,
promoting vasoconstriction through a different signaling
pathway. Its addition can reduce the required dose and help
to maintain vascular tone in refractory hypotension. Because
vasopressin does not significantly increase heart rate, it may
offer hemodynamic stability in selected scenarios.

Effective vasopressor therapy demands careful titration
guided by continuous hemodynamic monitoring. Blood
pressure alone is not sufficient to judge adequacy of
perfusion. Clinicians also assess urine output, serum lactate
concentration, mental status and peripheral perfusion.
Invasive arterial lines provide beat-to-beat blood pressure
measurement, allowing rapid dose adjustments. Central
venous access is generally required for infusion as many
vasopressors can cause tissue injury if extravasation occurs
into surrounding tissue. The timing of initiation is equally
important. Delayed administration in severe hypotension may
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prolong tissue hypoxia, whereas premature or excessive
dosing can lead to over-constriction of blood vessels,
impairing microcirculatory flow. Achieving balance involves
integrating clinical findings with physiologic principles. A
mean arterial pressure of approximately 65 mmHg is
frequently targeted in adults, though individual requirements
vary depending on chronic hypertension, age and comorbid
conditions.

While vasopressors can be life-sustaining, they are not
without risk. Excessive vasoconstriction may reduce blood
flow to extremities, leading to digital ischemia. It can impair
gastrointestinal integrity. Cardiac arrhythmias, myocardial
ischemia and increased afterload are additional concerns,
especially in patients with pre-existing cardiac disease.
Continuous reassessment ensures that therapy remains

appropriate as the underlying condition evolves. The
integration of vasopressors with other supportive measures
forms a coordinated approach to circulatory stabilization.
Adequate fluid resuscitation, source control in infection,
mechanical ventilation when necessary and correction of
metabolic abnormalities all contribute to improved outcomes.
Vasopressors do not correct the root cause of shock; rather
they provide a physiologic scaffold that sustains organ
perfusion while definitive treatment addresses the
precipitating factor. Emerging perspectives in critical care
emphasize individualized hemodynamic targets. Some
patients benefit from higher arterial pressures to maintain
cerebral or renal perfusion, particularly those with chronic
hypertension. Others may tolerate lower pressures once
perfusion markers improve.
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