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Definition of inotropes and vasopressors 
 

Inotropes 

Inotropes are drugs that improve the performance of the heart muscle fibres.  They assist to increase cardiac 

contractility thereby increasing the volume of blood ejected by the heart with each beat (stroke volume) 

leading to an increase in cardiac output. They have either an inotropic effect, altering heart contractility, or a 

chronotropic effect, altering heart rate 

 

Vasopressors 

Vasopressors are drugs that increase blood pressure through vasoconstriction which leads to increased 

systemic vascular resistance (SVR).  Increasing the SVR leads to increase d mean arterial pressure (MAP) and 

increased perfusion to organs 

 

Indications 

Inotropes and vasopressors are used to support or enhance blood flow and organ perfusion in 

haemodynamically unstable patients.  Throughout their delivery the dose of these drugs  is titrated to achieve 

a desired response, through increasing and decreasing the infusion rate  

 

Background 

Circulatory failure is a common, life threatening problem in patients who are critically ill, which results in poor 

organ and tissue perfusion and reduced oxygen delivery.  Persistent hypotension leads to irreversible tissue 

damage and organ failure, and can ultimately end in death 

However, if circulatory failure is promptly recognised, and patients are effectively resuscitated and the 

underlying cause corrected, then the consequences may be reversible.  The aim of titration of inotropes and 

vasopressors is, therefore, to support cardiac function and improve blood pressure while correcting the 

underlying cause.  The 1st line of treatment for hypotension is the administration of IV fluids to increase 

circulatory blood flow, with volume status and responsiveness to fluid boluses being regularly measured 

Blood pressure is often the first measurement taken, however, while this is important, it should not b e utilised 

solely as a reliable parameter for resuscitation or to determine perfusion. One sign of adequate perfusion is 

adequate urine output, as the renal circulation is known to respond sensitively to perfusion pressure.  Other 

signs can be normal blood lactacte levels, consciousness, adequate capillary refill time and skin that is pink 

and warm 

When these measurements indicate that the patient’s blood pressure remains low, the administration of 

inotropes and vasopressors is often required to support ade quate organ and tissue perfusion.  Administration 

of vasopressors prior to correcting circulatory blood flow may be detrimental to pre-existing inadequate 

organ perfusion because vasoconstriction further reduces blood flow to the extremities and organs 
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Inotropes and vasopressors can, however, be used in emergency situations prior to adequate fluid 

replacement in order to restore a dangerously low blood pressure quickly, but should be titrated as respon se 

to fluid replacement occurs 

  

Cardiac output principles 
 

In order to administer the appropriate treatment to improve a patient’s blood pressure, it is important to 

understand the determinants of blood pressure and how they can be influenced 

Blood pressure (MAP) is ultimately determined by cardiac output and systemic vascular resistance (SVR) 

Cardiac output, in turn, is influenced by heart rate, stroke volume with stroke volume being determined by 

preload, afterload and contractility 

 

 

 

 

 

   

 

 

 

All of these determinants can be manipulated pharmacologically through the administration of selected fluids 

and drugs.  The administration of fluids, for example, will increase the volume of blood returning to the heart, 

optimising preload, which increases cardiac contractility and stroke vol ume, improving cardiac output 

 

 

Understanding Preload, Contractility and Afterload 
 

Preload  

Consider if we have two identical elastic bands and fire the first one at the wall, how do we make the second 

one hit the wall harder?  We pull it back more before releasing. i.e. the more we stretch it the more “ping” we 

achieve 

The heart muscle is very similar. The more we stretch it the more it pings back. How do we stretch the heart 

muscle? We increase end-diastolic volume by filling the heart and this will lead to an increase  in the stroke 

volume.  Preload may be improved by fluid administration 
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In the critically ill patient, low pre-load from either hypovolaemia or relative hypovolaemia is probably the 

most common cause of a low SV and subsequent low CO and reduced perfusion 

Fortunately, it can normally be easily rectified by fluid resuscitation. The hypovolaemic patient will attempt to 

maintain CO and perfusion by mounting a tachycardia. The figure opposite demonstrates that it is possible to 

over stretch the heart. This is why reducing preload (and/or afterload) with vasodilators or diuretics in 

patients with heart failure improves myocardial function 

 

 

 

 

 

 

 

Contractility 

Going back to elastic bands, if we have a range of elastic bands to fire at the wall but can only pull t hem back a 

fixed distance how can we pick an elastic band that will hit the wall harder? We pick a thicker one. This will 

give us more “ping” per unit stretch. In the heart this can be achieved by administration of an inotrope. The 

effect of an inotrope on the Starling curve is demonstrated in the figure opposite.  Contractility may be 

improved by inotropic support 

 

Afterload 

Afterload is simply the work the heart has to do to push blood into the aorta and around the body.  A high SVR 

will tend to reduce CO.  A low SVR may be improved by vasopressor support 
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Cardiac output  (CO) 
 

Normal cardiac output range is 4 to 8 litres per minute  

 Cardiac output is derived from the heart rate and the stroke volume  
 

 Consider if average heart rate is 70 bpm 
 

 And average stroke volume is 70 ml per beat  
 

 Then the cardiac output is 70 x 70 = 4,900ml/minute or 4.9 litres  

 

 

 

 

 

 

 

 

 

 

 

Mean arterial pressure (MAP) 
 

 Mean arterial pressure is derived from the cardiac output and also the systemic vascular resistance  
 

 Normal cardiac output range is 4 to 8 litres per minute  
 

 Vasopressors help increase SVR and CO by vasoconstriction  

 

 

 

   MAP =  CO  x SVR  
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Troubleshooting Haemodynamic Parameters when using the Lidco Cardiac Output Monitor 
 

Each patient will vary depending on underlying diagnosis and medical conditions but the following is a basic guide  

 

 

Parameter 
 

 

Normal range 
 

Troubleshooting 

 

 
Cardiac output 

 

HR X SV = CO 

 

4 to 8 litres per minute 

 CO is high? i.e. > 8 litres per minute  Avoid further fluid resuscitation and/or maintenance fluids  

  CO is low? i.e. < 4 litres per minute  
Fluid challenge is an option.  Fluid bolus e.g. 250 to 500ml is rapidly 
administered (10 to 15 mins) using a blood giving set & pressure infusor bag 
 

 
 
 

Stroke volume 

 
 
 

60 to 100ml per beat 

SV is low? 

 

First look at the CO value  if CO is high then fluid should be avoided.  Inotrope 
e.g. adrenaline or dobutamine is preferred  
 

Both SV and CO are low? 

 

Fluid challenge is an option.  Observe the SVV response to fluid bolus. If SV & CO 
remain low despite fluid bolus(es) then inotrope e.g. adrenaline or dobutamine 
may be initiated  
 

 
 

Stroke volume Variation 
(SVV) 

This measurement 
offers information of 

the patient’s response 
to fluid bolus(es) 

<10% unlikely to be                                  
preload responsive 

 

If <10% is recorded immediately after fluid bolus administration, then giving 
more fluid is not usually an option  
 

>13% to 15% likely to be                           
preload responsive 

 

If > 10% is recorded immediately after fluid bolus administration, then giving 
more fluid is usually an option  
 

 
 

Systemic Vascular 
Resistance (SVR) 800 – 1200 

dynes.sec/cm2 

 
SVR is high? 

 

 

Discuss with medical staff.  If MAP allows  reduce the vasopressor infusion e.g. 
noradrenaline  
 

 
 

SVR is low? 

 

Discuss with medical staff but this usually means that the vasopressor  
(noradrenaline) infusion rate needs to be increased.  If the SVR and MAP 

remains unresponsive despite increasing the infusion rate  inform medical 
staff as alternative vasopressor such as vasopressin/terlipressin may be needed 
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Safety considerations when using inotrope and vasopressor infusions 
 

 Adrenaline, noradrenaline, dobutamine and vasopressin can cause irritation to peripheral veins and 

should be administered via a central venous catheter 
 

 Metaraminol may be administered via the peripheral route  
 

 A syringe pump is the preferred method of delivery as they provide a more constant, accurate flow 

compared to volumetric devices. However, volumetric infusion pumps are commonly used when 

syringe driver infusion rates ≥10ml/hr  
 

 A spare syringe/volumetric infusion pump must always be available for any replacement syringes or 

infusion bags.  Never allow the infusions to run empty 
 

 Inotropes and vasopressors have a short half-life and a replacement syringe must always be prepared 

an hour in advance before the current infusion is completed 
 

 Y-connectors are recommended as these enable smooth changeover of new infusions.  Both portions 

of the y-connector should be primed with the appropriate drug as this helps prevent haemodynamic 

instability when changing over new infusions 
 

 Never bolus inotrope or vasopressor infusions and never flush through the infusion lines  
 

 Use infusion pump charts as this helps alert to the volume remaining in the syringe/bag.  The gradient s 

on the syringe should be clearly visible and not obstructed by the drug label  

 

 

Removing mechanical slack before starting infusions 
 

 Whenever a syringe pump is commenced, there is a period of time between the start of the infusion 

and the medication being delivered to the patient, before the syringe pump engages with the plunger.  

This is known as mechanical slack.  Inotropes and vasopressors are usually required immediately and 

at a steady state, but infusions at low rates could result in the mechanical slack delaying the infusion of 

the drug  
 

 A delay in the delivery of inotropes and vasopressors can result in adverse effects such as a  significant 

drop in blood pressure, so it is important that the start-up time is as short as possible 
 

 Mechanical slack is therefore avoided by purging the infusion in the pump prior to connecting the line 

to the patient.  This action allows the mechanical slack to be taken up by the pump, avoids delay in the 

administration of the drug, helps maintain haemodynamic stability and patient safety as much as 

possible  
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Starting and titrating the infusions  
 

 Infusions are usually started 2 to 5ml/hr and titrated to patient response  
 

 The goal is to maintain an adequate BP to ensure organ perfusion and usually targeting a MAP of 65 to 

75mmHg 

 

 The dose of inotropes and vasopressors should be increased or decreased until the target is achieved 

or until the maximum prescribed dose is reached.  If the patient is not responding despite maximum 

rate of infusion  inform medical staff as alternative treatment interventions may be needed  

 

 Titration usually involves increasing or decreasing the infusion by 1ml  

 

 As higher infusions rates are sometimes needed then the infusion concentration often changes e.g. 

adrenaline and noradrenaline infusions can be prepared single, double or quadruple strength .  If the 

concentration needs to be changed a new syringe/bag and administration set is needed.  Giving set 

changes are recorded on the infusion pump chart 

 

 Single strength is 80mcg/ml, double strength is 160mcg/ml and quadruple strength is 320mcg/ml.  

Document dose on the ICU chart e.g. noradrenaline 80mcg/ml  

 

 When reducing or ‘weaning’ from high-dose noradrenaline or adrenaline  aim for reverting to single 

strength infusions  
 

 

Changing over a new syringe using the double-pumping method 
 

Check the patient’s MAP before changing over a new syringe  

This method is advised when high-dose inotropes and/or vasopressors are being used: 

1. Ensure that the new syringe is correctly engaged in to the spare syringe pump 
 

2. Always prime the infusion system using the bolus or purge feature before the line is connected to the 

infusion port  
 

3. Programme the new infusion at the prescribed rate i.e. same rate of infusion as the one that is about 

to end 
 

4. Press ‘start’ so that the syringe driver begins to infuse  now connect the new infusion line to the y-

connector 
 

5. Both the old and new infusion pumps are now infusing at the same time i.e. ‘double -pumping’  
 

6. Care must be taken to observe the MAP response.  When the MAP increases > 5mmHg of a difference 

 stop the infusion pump that contains the near-empty syringe 
 

7. New staff should be supervised when changing over syringes using the double-pumping method 
 

8. Should haemodynamic stability occur during the syringe change  call for help immediately and/or 

seek advice from medical staff   
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Changing over a new syringe using the quick changeover method  
 

Check the patient’s MAP before changing over a new syringe  

The quick changeover method may only be used when low-dose inotropes and vasopressors are being used 

i.e. single strength concentrations of 80mcg/ml and when the rate of infusion is ≤ 5ml/hr.   This procedure is 

not advised when patients are receiving high-dose inotropes or vasopressors or in the severely critically 

unwell patient  

 Ensure that the new syringe is correctly engaged in the spare syringe driver  
 

 Always prime the infusion system using the bolus or purge feature on the syringe driver prior to 

connecting to the central venous catheter as this helps eliminate mechanical slack  
 

 Programme the new infusion at the prescribe rate i.e. same rate of infusion as the one that is about to 

end 
 

 Press ‘start’ so the syringe driver begins to infuse  now connect the new infusion line to the y-

connector 
 

 New staff should be supervised when changing over using the quick changeover method  
 

 Should haemodynamic instability occur during the changeover  call for help immediately and/or 

seek advice from medical staff 

 

Changing over a new infusion bag and volumetric giving set using the double-pumping method 
 

Check the patient’s MAP before changing over a new bag  

The giving set needs to be changed every 24 hours using a separate volumetric pump.  Follow the steps 

below: 

 Connect the newly prepared infusion bag to the administration set and ensure that the set is 

completely primed and free from air bubbles 
 

 Hang the infusion bag on the mount pole.  Install the administration set into the spare volumetric 

pump and cross check that the set if free from air bubbles 
 

 Programme the new infusion at the prescribed rate i.e. same rate of infusion as the one that is about 

to end 
 

 Press ‘start’ so that the volumetric pump begins to infuse 
 

 Next attach the new infusion line to the y-connector 
 

 Both the old and new infusion pumps are infusing at the same time i.e. ‘double -pumping’ 
 

 Care must be taken to observe the MAP response during this procedure.  When the MAP increases 

>5mmHg of a difference  stop the infusion pump that contains the near-empty infusion bag  
 

 New staff should be supervised when changing over infusion bags using the double -pumping method.  
 

 Should haemodynamic instability occur during the double-pumping procedure  call for help 

immediately and/or seek advice from medical staff  



10 
 

Changing over a new infusion bag using the quick changeover method when set change isn’t required  
 

Check the patient’s MAP before changing over a new bag 

 

This method is frequently used whenever a new infusion bag is needed (and  not the giving set) 

 

 Suspend the new infusion bag on the drip-stand hook 
 

 Check that there is sufficient solution remaining in the drip chamber 
 

 Remove the infusion bag that is near empty and immediately connect the new infusion bag – there is 

no need to pause/hold the infusion  
 

 Reset the volume to be infused on the volumetric pump 
 

 New staff should be supervised when changing over the infusion bag 
 

 Should haemodynamic instability occur during the bag change  call for help immediately and/or seek 

advice from medical staff 

 

 

Safety considerations for when inotropes and vasopressors are discontinued 
 

 Whenever inotrope and/or vasopressor infusions are discontinued it is important to remove the 

residual drug in the redundant port 
 

 When the infusion is discontinued  aspirate 1 to 2ml of blood from the dead space of the redundant 

port and flush the infusion port with a small bolus i.e. 2 to 5ml of 0.9% sodium chloride  
 

 Removing residual drug from the dead space helps to avoid any haemodynamic instability associated 

with flushing/bolus effect of the drug  
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Noradrenaline 
 

 Noradrenaline is the preferred vasopressor for the treatment of septic shock.  It acts mainly on alpha1 

receptors (but also acts on beta-1 adrenergic receptors) causing vasoconstriction and increasing SVR.  

This leads to increase in the BP (perfusion pressure) which leads to an improvement in organ perfusion 

(provided the patient is also adequately fluid resuscitated) 
 
 

Presentation 

 Ready-to-use vials containing 4mg in 50ml (single strength)  

 Ready-to-use vials containing 8mg in 50ml (double strength)  

 Ampoules containing 4mg in 4ml.  Use only for preparing quadruple strength noradrenaline  

 

Noradrenaline  
 

For use in critical care for adults only – administer via central line only  
 

Strength Syringe Pump Volumetric Pump Concentration 

Single 4mg in 50ml 8mg in 100ml 80 micrograms/ml 

Double 8mg in 50ml 16mg in 100ml 160 micrograms/ml 

Quadruple 16mg in 50ml 32mg in 100ml 320 micrograms/ml 
 

Dilute the required volume of adrenaline with glucose 5% to total volume and administer via syringe 
pump or bag.  Remember to withdraw the equivalent volume from the bag before adding adrenaline 
 

 

Administration 

 Must be given via a dedicated port  

 Use ready-to-use preparations whenever possible.  Caution must be taken when selecting strength  

 Single strength preparations are usually commenced i.e. 80mcg/ml and the infusion is usually started 

at 2 to 5ml/hour 

 The infusion is titrated by increasing or decreasing the rate by 1ml/hour to target MAP 

 The concentration may need to be increased when higher infusion rates are needed. Consider 

changing to a more concentrated preparation when infusion rate ≥ 10ml/hr.  For further guidance 

refer to the table  

 Do not allow the syringe or bag to run out.  A new syringe or bag should be prepared at least an hour 

in advance  

 When stopping the infusion, reduce the rate of infusion gradually as abrupt withdrawal can cause 

acute hypotension  

 

Quadruple strength infusions  

 Use only quadruple strength for patients requiring high infusion rates  

 Consider preparing in 100ml bag and administering via a volumetric pump  

 Inform pharmacy if quadruple strength noradrenaline is being used so as to ensure sufficient stock is 

maintained at ward level  
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Upper treatment dose limit when using noradrenaline infusion 
 

 Noradrenaline is titrated to achieve the mean arterial pressure target 

 Refer to the infusion tables below. The upper limit for infusion is 0.4 micrograms/ kg/minute, however 

a new upper limit may be set at the discretion of the ICU consultant 

 If the dose required to achieve the clinical target exceeds 0.4 micrograms/kg/min  inform medical 

staff to discuss further management options 

Further management options  

 Sedation level reviewed (ICU only) 

 Addition of another therapy e.g. vasopressin 

 LIDCO cardiac output monitoring may be needed to help guide appropriate therapy (ICU only)  

 Use of regular IV hydrocortisone in patients with sepsis 
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Vasopressin (for septic shock) 
 

Vasopressin is not recommended as a 1st line agent but may be considered as supportive therapy for those 

with severe vasodilatory shock.  Vasopressin may sometimes be used when the upper treatment d ose of 

noradrenaline is reached i.e. 0.5 micrograms/kg/min.  It is often added with the aim of either raising the MAP 

or decreasing the noradrenaline dose 

 Vasopressin, also known as argipressin, is antidiuretic hormone, an endogenous peptide hormone 

released by the pituitary gland 

 It is a vasoconstrictor and its mechanism of action includes binding to V1 receptors on vascular smooth 

muscle to increase arterial blood pressure  

 Vasopressin plays a minimal role in blood pressure regulation in normotensive states.  However, in 

vasodilatory shock, administration may correct a relative endogenous vasopressin deficiency that 

develops when endogenous secretory stores become depleted.  It works in synergy with 

catecholamines and is commonly used as a noradrenaline sparing agent in septic shock  

 Vasopressin may also be indicated in the organ donor  refer to the separate guidance  
 

Administration  

Vasopressin has a low pH and may cause tissue damage in the event of extravasation.  Administer preferably 

via a central line 

 Draw up 1 ampoule containing 20 units in 1ml vasopressin and dilute further using 49ml glucose 5% 
 

 This provides a concentration of 0.4 units/ml 
 

 Dose range is 0.6 units to 1.8 units per hour 
 

 The recommended starting dose as per Surviving Sepsis Campaign Guidelines is 1.8 units/hr  i.e. set the 

infusion pump rate to 4.5ml/hr  
 

 If required, the infusion rate can be increased further to 2.4 units/hr  i.e. set the infusion pump rate to 

6ml/hr 
 

 Higher doses of vasopressin are not recommended and have been associated with cardiac, digital and 

splanchnic ischaemia and cardiac arrhythmias, particularly if QTc prolonged  
 

 If the noradrenaline requirement falls below 0.5micrograms/kg/min  the vasopressin infusion may 

be reduced  
 

Reducing vasopressin infusion 

 As the patient’s condition improves, the vasopressin infusion must be weaned down slowly and 

stopped before the noradrenaline infusion is stopped  
 

 When noradrenaline infusion rate is <0.25micrograms/kg/min the vasopressin infusion should be 

stopped 
 

 Reduce the infusion by half every 30 minutes until 0.6 units/hr or 1.5ml/hr is reached  then stop  
 

 Do not allow the syringe or infusion to run out.  A new syringe can be made up a maximum of one hour 

in advance.  The half-life of vasopressin is around 10 to 20 minutes so double pumping is not required 

when renewing the syringe  use the quick changeover method  
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Metaraminol  
 

Metaraminol is the vasopressor of choice where only peripheral access is available.  However, if central 

access is available consider switching to noradrenaline 

 Administer infusion via a syringe driver using a dedicated port on either the central line or a large 

peripheral vein  
 

 For infusion: using ampoules containing 10mg in 1ml   draw up 50mg (5ml) and dilute further using 

45mls glucose 5% to provide a concentration of 1mg/ml  
 

 Infusion rate range is 0.5 to 10ml/hr  
 

 Start with a low infusion rate i.e. 3 to 5ml/hr and titrate dose to achieve mean arterial blood pressure 

target.  A lower infusion rate may be required for the elderly/frail patient 
 

 If dose is escalating rapidly or MAP target is not being met  inform medical staff as further 

management may be needed e.g. fluid resuscitation or switch to alternative therapies as appropriate 

e.g. noradrenaline if there is a central venous catheter in place  
 

 Do not allow the infusion to run out.  A new infusion/syringe  should be prepared at least an hour in 

advance  
 

 The syringe should be changed every 24 hours  
 

 Due to the half-life of metaraminol of 20 to 60 minutes, double pumping is not required when 

changing over syringes 

 

Rescue therapy using metaraminol 

 Use the pre-filled syringe containing 2.5mg in 5ml 
 

 Administer 1 to 2ml as required to achieve mean arterial pressure target 
 

 
 

Additional information 

 Ensure ECG and blood pressure monitoring are in place 
 

 May cause reflex bradycardia in response to the increase in blood pressure  
 

 Metaraminol has a longer duration of action than noradrenaline so an excessive vasopressor response 

may cause a prolonged rise in blood pressure  
 

 Metaraminol has a low pH and may cause venous irritation and tissue damage in cases of 

extravasation.  Resite catheter at first signs of inflammation 
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Adrenaline 
 

Adrenaline may sometimes to be added to noradrenaline when an additional agent is needed to maintain 

adequate mean arterial blood pressure/organ perfusion e.g. 65 to 75mmHg or as advised by medical staff 

Effects  

 Acts on both beta and alpha adrenoreceptors 
 

 In a low dose infusion, the beta effects predominate leading to an increase in heart rate, contractility 

and cardiac output 
 

 In high doses, the alpha effects predominate leading to vasoconstriction and an increase in bl ood 

pressure.  It is used as a positive inotrope to increase cardiac output and provide vasoconstriction at 

higher doses 

 

Indications 

 Cardiac arrest  

 Bradycardia with adverse signs e.g. shock, syncope, myocardial ischaemia, heart failure and/or risk of 

asystole which has not responded to atropine (if external pacing unavailable or unsuccessful)  

 Anaphylaxis  refer to anaphylaxis protocol  

 Bronchospasm 

 Hypotension  second-line treatment for cardiogenic shock after dobutamine  

 

Adrenaline  
 

For use in critical care for adults only – administer via central line only  
 

Strength Syringe Pump Volumetric Pump Concentration 

Single 4mg in 50ml 8mg in 100ml 80 micrograms/ml 

Double 8mg in 50ml 16mg in 100ml 160 micrograms/ml 

Quadruple 16mg in 50ml 32mg in 100ml 320 micrograms/ml 
 

Dilute the required volume of adrenaline with glucose 5% to total volume and administer via syringe 
pump or bag.  Remember to withdraw the equivalent volume from the bag before adding adrenaline 
 

 

Presentation  

 Ampoules containing 5mg in 5ml ( 1 in 1000) 

 

Administration  

 Must be administered via a dedicated port  

 Start treatment using single strength preparation and initiate infusion rate at 2 to 5ml/hr and titrate to 

clinical target/mean arterial blood pressure  

 If the infusion rate is ≥ 10ml/hr consider changing to a more concentrated preparation 

 Do not allow the syringe/bag to run out.  Prepare a new syringe or bag at least an hour in advance 

 Inform pharmacy if quadruple strength is used so as to ensure sufficient stock is available at ward level  
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Upper treatment dose limit when using adrenaline infusion 
 

 Adrenaline is titrated to achieve the mean arterial pressure target 
 

 Refer to the infusion table below.  The upper limit for infusion is 0.3 micrograms/kg/minute.  However, 

higher infusion rates may be used at the discretion of the ICU consultant 
 

 If dose is escalating rapidly, or dose required to achieve clinical target exceeds 0.3 micrograms/kg/min 

 inform medical staff to discuss further management options 
 

 

 

 

 

 

 

 

 

 

 

Further management options 

 Sedation reviewed (ICU only) 
 

 Addition of another therapy e.g. dobutamine  
 

 LIDCO cardiac output monitoring may be needed to help guide appropriate therapy 
 

 A new upper limit may be set  

 

Monitoring  

 Ensure ECG and blood pressure monitoring is in place.  Invasive blood pressure is preferred as non-

invasive BP recordings are less reliable in hypo-perfused or shock states with cool peripheries 
 

 Monitor for tissue ischaemia or necrosis due to vasoconstriction 
 

 Regular blood glucose monitoring is recommended as hyperglycaemia can occur 
 

 Lactate levels should be monitored as adrenaline can increase lactate  
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Dobutamine for Central Line Administration  
 

 Dobutamine is indicated in adults who require inotropic support in the treatment of low output cardiac failure 

associated with myocardial infarction, open heart surgery, cardiomyopathies, septic shock & cardiogenic shock 
 

 The β1-adrenergic effects of dobutamine exert a positive inotropic effect on the myocardium and result in an 

increase in cardiac output due to increased myocardial contractility and stroke volume in healthy individuals 

and in patients with congestive heart failure. Coronary blood flow and myocardial oxygen consumption are 

usually increased because of increased myocardial contractility 
 

 It does not have direct effects on renal blood flow, but may increase renal blood flow due to an increase in 

cardiac output.  The dose required should be guided by HR, BP and cardiac output.  In particular, patients should 

be monitored closely for ectopic beats or tachyarrhythmias 
 

Dobutamine 5000 micrograms/ml solution – infusion rate in ml/hour 
Central line administration only  

D
os

e
 in

 m
ic

ro
gr

am
s 

  
   

   
   

pe
r 

kg
/m

in
ut

e
 

Weight 
kg 

40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 

2.5 1.2 1.4 1.5 1.7 1.8 2 2.1 2.3 2.4 2.6 2.7 2.9 3 3.2 3.3 3.5 3.6 
5 2.4 2.7 3 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4 5.7 6 6.3 6.6 6.9 7.2 

7.5 3.6 4.1 4.5 5 5.4 5.9 6.3 6.8 7.2 7.7 8.1 8.6 9 9.5 9.9 10.4 10.8 
10 4.8 5.4 6 6.6 7.2 7.8 8.4 9 9.6 10.2 10.8 11.4 12 12.6 13.2 13.8 14.4 

 

Presentation  

 250mg in 50ml (5000 micrograms in 1ml) 

 

Administration  

 For central line administration use the ready diluted preparation i.e. 250mg in 50ml to provide a 

concentration of 5000 micrograms in 1ml  

 Refer to separate guideline for peripheral administration  

 Administer via a syringe driver  

 Must be given be a dedicated port  

 

Dose and rate  

 The dose should be adjusted to clinical response but is normally kept in the range of 2.5 to 10 

micrograms/kg/minute  

 Doses above 10 micrograms/kg/minute should rarely be required but if needed the dose can be 

increased to 20 micrograms/kg/minute 

 On discontinuation, reduce dose slowly rather than abruptly stopping  

 Do not allow the syringe to run out.  A new syringe should be prepare d at least an hour in advance 
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Dobutamine for Peripheral Administration  
 

 Dobutamine is indicated in adults who require inotropic support in the treatment of low output 

cardiac failure associated with myocardial infarction, open heart surgery, cardiomyopathies, septic 

shock & cardiogenic shock 
 

 The β1-adrenergic effects of dobutamine exert a positive inotropic effect on the myocardium and 

result in an increase in cardiac output due to increased myocardial contractility and stroke volume in 

healthy individuals and in patients with congestive heart failure. Coronary blood flow and myocardial  

oxygen consumption are usually increased because of increased myocardial contractility  
 

 It does not have direct effects on renal blood flow, but may increase renal blood flow due to an 

increase in cardiac output.  The dose required should be guided by HR,  BP and cardiac output.  In 

particular, patients should be monitored closely for ectopic beats or tachyarrhythmias  

 

Dobutamine 1000 micrograms/ml solution – infusion rate in ml/hour                                                                                       
* Peripheral Administration Only* 

Dose in 
mcg/kg/min 

40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 120 

2.5 6 6.8 7.5 8.3 9 9.8 10.5 11.3 12 12.8 13.5 14.3 15 15.8 16.5 18 

5 12 13.5 15 16.5 18 19.5 21 22.5 24 25.5 27 28.5 30 31.5 33 36 

7.5 18 20.3 22.5 24.8 27 29.3 31.5 33.8 36 38.3 40.5 42.8 45 47.3 49.5 54 

10 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 72 

15 36 40.5 45 49.5 54 58.5 63 67.5 72 76.5 81 85.5 90 94.5 99 108 

20 48 54 60 66 72 78 84 90 96 102 108 114 120 126 132 144 
 

Presentation 

 250mg in 20ml ampoules 

 

Administration 

 Use a large peripheral vein  

 For peripheral administration prepare a concentration of 1000 micrograms in 1ml  

 Use 250mg in 20ml ampoule 

 Withdraw 20ml from a 250ml bag of glucose 5% or sodium chloride 0.9% and add the contents of 

ampoule i.e. 250mg in 20ml  

 Administer via a volumetric infusion pump  

 

Dose and rate  

 The dose should be adjusted to clinical response but is normally kept in the range of 2.5 to 10 

micrograms/kg/minute  

 Doses above 10 micrograms/kg/minute should rarely be required but if needed the dose can be 

increased to 20 micrograms/kg/minute  

 On discontinuation, reduce dose slowly rather than abruptly stopping  

 Do not allow the syringe to run out.  A new syringe should be prepared at least an hour in advance  
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Isoprenaline infusion  
 

Indications  

 For bradycardia in patients with adverse signs e.g. systemic hypotension, signs of cerebral 

hypoperfusion, progressive heart failure, angina or life threatening ventricular arrhythmias  
 

 May also be used in those at risk of asystole which has not responded to atropine, until temporary or 

permanent pacing can be initiated  
 

 Its action stimulates beta-1 and beta-2 adrenoreceptors producing an increase in cardiac output by 

increasing heart rate and myocardial contractility  

 

Cautions  

 Recent myocardial infarction – may increase myocardial oxygen demand  
 

 Heart block due to digoxin toxicity  
 

 Angina – may exacerbate  
 

 Phaeochromocytoma 
 

 Hypotension due to uncorrected hypovolaemia  

 

Presentation  

 Isoprenaline hydrochloride 1mg in 5ml ampoules  
 

 Stored in refrigerator  

 

Administration  

For peripheral administration i.e. 4 micrograms per ml 

 Add 2mg (10ml) to 500ml glucose 5%.  Withdraw 10ml from the bag before adding  isoprenaline to 

prepare a 4 microgram per ml solution  
 

 Glucose 5% is the preferred diluent but sodium chloride 0.9% may be used if there are concerns 

around hyperglycaemia  
 

 Administer via a volumetric pump and refer to peripheral administration table below  
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Administration  

For central administration i.e. 40 micrograms per ml 

 Dilute 2mg (10ml) to 50ml with glucose 5% to prepare a 40 microgram per ml solution  
 

 Administer via syringe pump  
 

 Do not allow the infusion to run out.  A new syringe can be made up to a maximum of one hour in 

advance  

 

 

Isoprenaline infusion - Central administration – administer via syringe pump 
 

Prescribe  2mg in 50ml 

Drug dose to be added 2mg in 10ml i.e. 2 ampoules  

Diluent to be added  40ml glucose 5% 

Final volume  50ml  

Final concentration  40 micrograms/ml  
 

 

Dose and rate 

 Usual dose is 1 to 5 micrograms/minute  
 

 Commence at 1 microgram/minute and titrate upwards at intervals of 2 to 3 minutes until an 

adequate heart rate is achieved.  If hypotension or arrhythmias occur → discuss with medical staff  

 

 

 

Isoprenaline infusion - Peripheral administration – administer via volumetric pump  
 

Prescribe  2mg in 500ml 

Drug dose to be added 2mg in 10ml i.e. 2 ampoules  

Diluent to be added  Withdraw 10ml from 500ml bag glucose 5% before adding isoprenaline  

Final volume  500ml  

Final concentration  4 micrograms/ml  

Dose 

(mcg/min) 

Rate (ml/hr) 4micrograms/ml solution 

Peripheral administration  

Rate (ml/hr) 40 micrograms/ml solution 

Central administration 

1 15 1.5 

2 30 3.0 

3 45 4.5 

4 60 6.0 
5 75 7.5 
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Milrinone 
 

For use in Critical Care Areas and for Adults only 

 

Indications 

 Short-term treatment of severe congestive cardiac failure unresponsive to conventional maintenance 

therapy (not immediately after myocardial infarction) 
 

 Acute heart failure including low cardiac output states 
 

 The use of milrinone in critical care is complicated by its long half -life i.e. 2 to 4 hours, prolonged in 

renal impairment and adverse effects such as systemic hypotension 

 

Contra-indications 

 Severe aortic or pulmonary valve diseases or hypertrophic sub-aortic stenosis.  A drug with 

inotropic/vasodilator properties may aggravate outflow obstruction 
 

 Severe hypovolaemia  

 

Cautions  

 The use of inotropic agents such as milrinone during the acute phase of myocardial infarction may lead 

to an undesirable increase in myocardial oxygen consumption.  Milrinone is not recommended 

immediately following myocardial infarction 
 

 Supraventricular and ventricular arrhythmias have been observed.  Ensure electrolyte derangements 

are corrected 
 

 Shortened AV node conduction can lead to increased ventricular rate in patients with uncontrolled 

atrial fibrillation or flutter.  Consideration should be given to ceasing milrinone treatment if rate 

cannot be controlled with cardiac glycosides or other appropriate drugs 
 

 Improvement in cardiac output may pre-dispose arrhythmias.  Potassium should be closely monitored 

and hypokalaemia corrected  
 

 Dose reduction is required in renal impairment  
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Milrinone (continued) 
 

Presentation  

 Ampoules containing 10mg in 10ml  

 

Administration  

 Administer preferably via central line (low pH) and must be given via a dedicated port  

 * Loading dose is not usually given due to risk of hypotension → discuss with consultant * 

 Do not allow the syringe to run out.  A new syringe can be made up to a maximum of one hour in 

advance  
 
 

Loading dose (refer to administration comments above) 

 Administer loading dose by IV injection  

 Must be given via a dedicated port  

 Dilute the volume required for the loading dose (50 micrograms/kg) to 10ml or 20ml of glucose 5% or 

sodium chloride 0.9% and give over 10 minutes   

 

Continuous infusion 

 Prepare a 50ml solution containing milrinone 200 microgram/ml by diluting 10ml of milrinone 

10mg/10ml with 40ml of glucose 5% (preferred) or sodium chloride 0.9% 

 Prescribe 10mg in 50ml, final concentration 200 microgram/ml  

 Must be given via a dedicated port  

 

Dose and rate  

Loading dose  

 50 microgram/kg 

 

Continuous infusion 

 Licensed dose: 0.375 to 0.75 micrograms/kg/minute in normal renal function and adjust according to 

haemodynamic response.  In practice, many units start at lower rate.  Refer to infusion tables  

 Consider dosing according to adjusted bodyweight in patients who are morbidly obese or over 120kg  

 Dose needs to be adjusted for renal impairment due to risk of accumulation and hypotension.  Note 

that eGFR is not applicable in acute kidney injury, use acute changes in renal function e.g. urine output 

to help guide dose adjustments.  Start at lower end of dosing range and adjust according to 

haemodynamic response  

 Usual duration of therapy is 48 to 72 hours and maximum of 5 days  
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Milrinone (continued) 
 

Monitoring required  

 ECG monitoring  
 

 Fluid balance  
 

 Renal function  
 

 Electrolytes (especially potassium) 

 

Side effects and special precautions for use  

 Supraventricular and ventricular arrhythmias have been observed.  The infusion should be stopped 

immediately if arrhythmias develop 
 

 Milrinone may induce hypotension as a result of vasodilatory activity.  If patients show excessive 

reduction in blood pressure, the rate of infusion should be reduced, or infusion stopped.  
 

 Mild thrombocytopenia  
 

 Wean infusion slowly over at least 2 to 4 hours and monitor for clinical signs of inadequate cardiac 

output  

 
 

Milrinone infusion and Lower dose range – consider if renal impairment or risk of hypotension  
 

Dose 
(mcg/kg/min) 

Patient weight (kg) and rate of milrinone (200 micrograms/ml) in ml/hour 
40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 120 

0.01 0.1 0.1 0.2 0.2 0.2 0.2 0.20 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 

0.02 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.7 0.7 

0.03 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.9 0.9 0.9 1.0 1.1 

0.04 0.5 0.5 0.6 0.7 0.7 0.8 0.8 0.9 0.9 1.0 1.0 1.1 1.2 1.3 1.3 1.4 

0.05 0.6 0.7 0.8 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.8 

0.1 1.2 1.4 1.5 1.7 1.8 2.0 2.1 2.3 2.4 2.6 2.7 2.9 3.0 3.2 3.3 3.6 

0.15 1.8 2.0 2.3 2.5 2.3 2.9 3.2 3.4 3.6 3.8 4.1 4.3 4.5 4.7 5.0 5.4 

0.2 2.4 2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4 5.7 6.0 6.3 6.6 7.2 

0.25 3.0 3.4 3.8 4.1 4.5 4.9 5.3 5.6 6.0 6.4 6.8 7.1 7.5 7.9 8.3 9.0 

0.3 3.6 4.1 4.5 5.0 5.4 5.9 6.3 6.8 7.2 7.7 8.1 8.6 9.0 9.5 9.9 10.8 

 

 

Milrinone infusion and Manufacturer’s recommended dose range in normal renal function  
 

Dose 

(mcg/kg/min) 
Patient weight (kg) and rate of milrinone (200 micrograms/ml) in ml/hour 

40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 120 

0.35 4.2 4.7 5.3 5.8 6.3 6.8 7.4 7.9 8.4 8.9 9.5 10 10.5 11 11.6 12.6 

0.40 4.8 5.4 6 6.6 7.2 7.8 8.4 9 9.6 10.2 10.8 11.4 12 12.6 13.2 14.4 

0.45 5.4 6.1 6.8 7.4 8.1 8.8 9.5 10.1 10.8 11.5 12.1 12.8 13.5 14.2 14.9 16.2 

0.5 6.0 6.8 7.5 8.3 9 9.8 10.5 11.3 12.0 12.8 13.5 14.3 15 15.8 16.5 18 

0.55 6.6 7.4 8.3 9.1 9.9 10.7 11.6 12.4 13.2 14.0 14.9 15.7 16.5 17.3 18.2 19.8 

0.6 7.2 8.1 9 9.9 10.8 11.7 12.6 13.5 14.4 15.3 16.2 17.1 18 18.9 19.8 21.6 

0.65 7.8 8.8 9.8 10.7 11.7 12.7 13.7 14.6 15.6 16.6 17.6 18.5 19.5 20.5 21.5 23.4 

0.7 8.4 9.5 10.5 11.6 12.6 13.7 14.7 15.8 16.8 17.9 18.9 20 21 22.1 23.1 25.2 

0.75 9 10.1 11.3 12.4 13.5 14.6 15.8 16.9 18.0 19.1 20.3 21.4 22.5 23.6 24.8 27 
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Unwanted effects of inotropes and vasopressors 
 

Hypoperfusion  

Excessive vasosconstriction, usually SVR > 1300 commonly occurs in context of adequate cardiac output or 

inadequate volume resuscitation  

• Excessive vasoconstriction can produce inadequate perfusion of the extremities 
 
 

• Inadequate perfusion can also extend to the mesenteric organs or the kidneys 
 
 

• Compromise of the renal vascular bed may produce renal insufficiency and oliguria  
 
 
Observations  
 

 Dusky skin changes at the tips of the fingers and/or toes 
 
 

 Dusky skin changes around the earlobes 
 
 

 Patients with underlying peripheral artery disease may develop acute limb ischaemia  
 
 

 

  

 

  

 

 

 

               

 

Local effects 

 Peripheral extravasation of vasopressors into the surrounding connecting tissue can lead to excessive 

local vasoconstriction with subsequent skin necrosis  
 

 Avoid this by administering vasoactive infusions via a central line  
 

 If infiltration occurs  local treatment with phentolamine 5mg to 10mg diluted up to 10ml of 0.9% 

sodium chloride injected subcutaneously can minimise local vasoconstriction  
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Dysrhythmias 
 

 Increased risk of sinus tachycardia (most common) 

 Atrial fibrillation  

 Ventricular tachyarrhythmias 

 Adequate volume loading may minimise the frequency of severity of dysrhythmias  

 

     

 

 

 

 

 

 

 

Myocardial ischaemia  

 
• Can increase myocardial consumption 

 

• 12-lead ECG may screen for occult ischaemia 
 

• Excessive tachycardia should be avoided because of impaired diastolic filling of the coronary 
arteries  

 

  

 

 

 

 

 

 

Metabolic response  

Hyperglycaemia 

 
• Hyperglycaemia may occur due to the inhibition of insulin secretion  

 

• Elevated blood glucose  
 

• Monitor BG to prevent complications of untreated hyperglycaemia  
 


