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Course Objectives 

The goal of this program is to provide information about the safety of PCA by discussing patient selection, PCA by proxy, and 
human and mechanical programming errors. After studying the information presented here, you will be able to —  

� Name the three patient safety issues involving PCA.  
� Describe three actions that can reduce adverse events with PCA.  
� Discuss the role of the nurse in maintaining PCA safety for patients. 

 
As you arrive for your afternoon shift on the surgical unit, you are assigned Mr. Peters, a 55-year-old patient who had a radical 
prostatectomy this morning. You find him very sedated and hard to arouse. His wife asks, “Is something wrong?” You see that 
Mr. Peters has a PCA pump for pain control. Checking the PCA settings, you find it is programmed to deliver 1 mg of pain 
medication every eight minutes for a patient-activated as-needed bolus setting and a 0.5 mg continuous infusion. Checking the 
attempts and injections, you see that the last activation was 15 minutes ago and that Mr. Peters has been using the PCA pump 
regularly over the last several hours. What has happened to Mr. Peters to make him so sedated? Is it possible that he suffered a 
stroke or pulmonary embolus? When you check the PCA orders, you see Mr. Peters has been ordered on a hydromorphone 
PCA. Do the current PCA pump settings reflect the usual dosing parameters for a hydromorphone PCA? Or is it possible that 
someone has tried to help the patient by activating the button for the PCA pump? 

These questions are crucial to the safe use of PCA pumps for postoperative pain relief, now a routine practice. In recent years, 

The Joint Commission has issued a sentinel event warning about patient harm and death with PCA pumps.1 The United States 

Pharmacopeia (USP) errors database records 6,069 PCA errors, with 460 resulting in death or some level of harm to the patient.2 
Nurses must be knowledgeable about the safety issues involved when PCAs are used so that patients can benefit to the fullest 
extent possible from this effective method of pain relief.  

Still a problem 

Despite new standards and guidelines to help improve pain relief for patients, postoperative pain remains a problem. More than 
73 million surgical procedures are performed annually in U.S hospitals, with 75% of patients reporting pain, with most (86%) 

reporting pain in the moderate-to-severe level.3 PCA is often their main source of pain relief. 

PCA was developed in the 1970s.4 The basic design includes a computerized pump that can deliver several medications, such 
as morphine, hydromorphone, or fentanyl, according to an order written by a physician, nurse practitioner, or physicians 
assistant. The written order should clearly define the medication, dose, time interval, monitoring parameters, and the one- or four-
hour lockout total, which is the maximum amount of medication the patient can use in those time periods. For example, if the 
PCA settings are ordered as 1 mg every six minutes, the one-hour lockout total is 10 mg and the four-hour total 40 mg. If the 
patient consistently uses the total amount and rates his or her pain as moderate or severe, a dose increase is indicated. 

To activate the PCA pump, the patient pushes a button attached to the pump that allows the preset amount of medication to be 
delivered through an IV line. If the patient pushes the button too soon, the medication will not be given, but the pump mechanism 
will register the patient’s attempt to get it.  

Since the medication is delivered through an IV line, patients who use PCA must have patent IV sites. Routine checks of the PCA 
pump for medication use should include an inspection of the IV site to ensure that the medication is being delivered into the vein 
and not into an infiltration in the surrounding tissue. 

Preference for PCA  

Patients prefer PCA pumps over other forms of pain medication administration.5,6 The PCA pump allows patients more control 
over when and how medication is delivered. PCAs provide better pain control than IM injection, which is no longer recommended 

for pain relief, because of the potential for irregular medication absorption.6 PCA also provides pain relief superior to intermittent 

IV doses of pain medication.5 Other advantages include — 



� The patient controls pain relief; this can help the patient deep breathe and ambulate earlier, possibly shortening hospital 
stays.  

� By pushing the button, the patient can maintain steady serum levels of pain medication when needed.5 

Most PCA pumps accommodate several types of medications and settings. The recommended settings and doses are based on 
the expected onset of action of the medications, the chemical nature of each drug, and the projected time of onset of pain relief.  

Before using a PCA pump, the patient should receive a loading dose of medication designed to start raising the blood levels of 
the medication to a therapeutic (analgesic) level. Once the patient is comfortable and the blood level needed to provide pain relief 
is reached, patients can keep themselves in their own comfort level by activating the PCA bolus button. Each patient has a 
unique physiologic composition, and the amount of medication needed to create the blood level for pain relief is different for each 
patient. For most patients, using the suggested starting doses on standard order sets and starting with a loading dose provide the 
best opportunity for adequate pain relief. 

The American Pain Society and the Australian and New Zealand College of Anaesthetists no longer recommend continuous 
infusions for opioid-naïve patients (those who have not been taking opioid medications, such as morphine or oxycodone 

[Percocet], regularly), because continuous infusions add little to analgesia and increase the risk for oversedation.7,8  

The Joint Commission and the Institute for Safe Medication Practices (ISMP) have combined efforts to raise awareness about the 
safe delivery of medications with PCA through a series of publications for healthcare providers. The nonprofit ISMP focuses on 
preventing medication errors and promoting safe medication use with a nonpunitive approach. For the past 30 years, the ISMP 
has provided medication safety information to healthcare practitioners with its newsletter, ISMP Medication Safety Alert. Because 
of the close spelling and sound of morphine and hyromorphone, the ISMP recommends separating morphine and 

hydromorphone syringes in the pharmacy storage area and using standard order sets and prefilled syringes.9  

Looking back at Mr. Peters, it appears that the dose ordered would be more appropriate for morphine than hydromorphone. The 
bolus starting dose for a patient like Mr. Peters for hydromorphone should have been 0.2 mg rather than 1 mg. He was also 
receiving a continuous infusion, which would not normally be indicated for an opioid-naïve patient, which he was.  

The nurse caring for Mr. Peters should compare the orders that were written for him against the settings on the PCA pump. 
Perhaps the pharmacy sent the wrong medication, or the nurse set the PCA pump incorrectly. Either way, nurses caring for 
patients who are using PCA must be aware of the type of medication, the dose ordered, and the lockout and compare them to the 
usual doses used for that medication. If the incorrect medication was inserted into the PCA pump or the settings were entered 
incorrectly, Mr. Peters could have received much more medication than was ordered. This may have caused his oversedation. In 
addition, Mr. Peters was an opioid-naïve patient, and the continuous infusion may have contributed to his oversedation. 

The Joint Commission and the ISMP have identified three important problem areas with PCA: 

� Patient selection  
� PCA by proxy  
� Pump and human errors 

Select the best 

Selecting the correct patient for PCA pain relief is the key to success. The Joint Commission and ISMP have identified patients 
that they believe should not be given PCA for pain relief: infants and very young children, the confused elderly, and confused or 
cognitively impaired patients of any age. These patients have a higher risk of adverse events and are physically less able to use 
the pump mechanism. In addition, The Joint Commission and ISMP highly encourage careful assessment of obese patients and 
patients with asthma or sleep apnea, all of who have a greater risk of oversedation, and of patients who are using medications 

that potentiate the sedating effects of opioids, such as sedatives, sedating antiemetics, or hypnotics.1,2,9,10 

PCA has been used effectively for patients as young as 5.11 As long as the child can understand the concept of pushing the 
button to obtain pain relief, he or she can use PCA. In this day and age of computer games, most children learn very early on 
how to activate a mechanism to create an action. Many older patients can use PCA effectively and tolerate it well. However, 
patients with arthritis or hand deformities may not be able to use the PCA button efficiently; another type of delivery system may 
provide better pain relief. In other patients, delirium presents a barrier to PCA pump use. Delirium, a sudden onset of confusion, 
is common in the postoperative setting. Patients who are delirious will not remember that the PCA is for pain relief. By monitoring 
patients’ use of PCA and being alert to problems typical of different patient populations, nurses can help identify patients who 
need to have their pain management regimen changed. 

To err is … 

The nurse has to program a number of items on the PCA pump, which increases the chance of errors. In fact, the most common 



PCA human error is misprogramming.  

The PCA pump can be programmed for several drugs and at a variety of settings. The written PCA order states what medication 
is being used, the concentration, the dose, the time between doses, and the amount patients can use in a one- or four-hour 
period. Most recently, one-hour lockout times have become more popular. The shorter time allows nurses to monitor PCA use 

more effectively, inform the prescriber of any problems, and adjust the dose up or down to improve pain relief.4 

Recently, a hospital with 9,000 PCA patients a year looked at the source of its 56 PCA-related errors; PCA misprogramming 

accounted for 71%.12 These errors resulted in the undertreatment of pain or the overmedication of patients. Some of the most 
common errors noted with misprogramming were misplacing a decimal (e.g., a 5-mg bolus entered as a 0.5 mg bolus); entering 
the basal rate where the bolus dose should be entered; entering the loading dose where the bolus dose should be entered; 
selecting the wrong lockout settings; selecting the wrong concentration; and confusing the words milliliter and milligram when 

they came up for selection on the pump.13 (PCA pumps display three options for doses: milligram, milliliter, or microgram.) 

When caring for a patient who is using PCA for pain control, at the very beginning of the shift the nurse should check the settings, 
medication use, and IV site where the pump is infusing. When the PCA is initiated and when medications change, two nurses 
should confirm the accuracy of the settings. Nurses should document PCA parameters — such as drug, dose, concentration, 
medication usage, IV site patency, and pain and sedation levels — with every pump clearing according to their hospital’s PCA 
nursing policy. Once the patient leaves the postanesthesia unit, the usual time frame for documentation is two hours in the 

immediate postop period and four hours when treatment has been established.4 

The ISMP recommends using preprogammed drug libraries to help eliminate programming errors.2 To set up a drug library, each 
drug and standard concentration are entered into the PCA machine, and the nurse selects the correct drug and concentration 
from among the options.  

Limiting the drug choices and providing only standard concentrations mean the nurse has to enter only the ordered rate. But the 
technology for these drug libraries is in the earliest stages. Bar coding of patients’ wristbands and medication syringes or bags is 

also being explored to help nurses provide the correct medication to the correct patient.2 

‘PCA by proxy’ 

A controversial issue related to PCA is “PCA by proxy,” i.e., when someone other than the patient activates the PCA button. A 
built-in safety factor of PCA is that if a patient becomes sedated, he or she stops pushing the PCA button. As blood levels of 
opioids rise, a patient’s metabolism may not be able to clear the medication quickly enough, leading to oversedation. If you take 
patients out of the loop by allowing someone else to judge when they need pain medication, the safety factor is removed, and 
fatal oversedation may result. Well-meaning relatives may accidentally oversedate a patient. 

The Joint Commission’s database lists one adverse event linked to PCA by proxy. The USP database records 12 medication 

errors related to PCA by proxy, with one fatal case, when a nurse activated the PCA button for the patient.2 

Recognizing its possible consequences, The Joint Commission does not endorse PCA by proxy. It recommends that if PCA by 

proxy is used, healthcare facilities should have strict orders, criteria, and regulations covering the activation of the PCA button.1 
The American Society for Pain Management Nurses has issued a position statement about nurse-activated PCA, supporting it 

only if a health agency has clear guidelines on its use.14  

If nurses need to activate the PCA button for the patient, they should consider changing the pain medication delivery system, 
such as to intermittent IV pain medication, given the risk of fatal oversedation that exists with PCA by proxy.  

The use of PCAs for pain relief is not just “push-button” pain management. Nurses need to carefully monitor all patients using 
PCA. Nurses should be familiar with the signs and symptoms of pulmonary embolus, stroke, opioid toxicity, oversedation, and 

opioid withdrawal and be able to differentiate between them.10 Nurses should be able to recognize the stages of oversedation 

and monitor the level of consciousness of patients using PCA.15 An oversedated patient or one with opiate-induced respiratory 
depression may be able to be roused, answer questions, and increase respiratory rate, but may fall back into an oversedated 

state immediately afterward.9 When supplemental oxygen is used, pulse oximetry readings are not accurate, and patients may 

record adequate oxygenation on a pulse oximeter while their actual blood oxygen levels are lower.9,16 

Get set for settings  

Nurses should be taught how to enter PCA settings from standard orders and demonstrate competency annually with this skill, 
with yearly validation. Two nurses should verify the correct PCA settings at the start of PCA therapy and with any dose 

adjustments.2 



To minimize medication errors, The Joint Commission and ISMP recommend the use of standardized PCA order sheets. They 
also endorse using prefilled PCA syringes and bags with standardized concentrations. Caution is needed when using continuous 

infusions for opioid-naïve patients, which is usually not recommended.2,7,8 

Patient education should be provided before patients have surgery. Patients who have had surgery and are receiving opioid 
medication may need reinstruction and reminders about how to activate the PCA button for optimal pain relief. Both patients and 
families should be instructed on the dangers of PCA by proxy.  

If all these recommendations are followed, the patient who is using a PCA for pain relief will have the safest possible experience. 
PCAs are important tools for providing adequate pain relief. Patients are more satisfied when a PCA is used postoperatively and 
for acute pain control. Nurses who understand the risks of PCA therapy will take all measures needed to ensure that patients  are 
protected from PCA errors as well as receive excellent pain control.  

Oversedation investigation 

What may have contributed to the oversedation of Mr. Peters? Consider these factors: 

� Could Mr. Peters have had a stroke or pulmonary embolus? Nurses should be able to assess patients for these conditions, 
which can occur in the acute care setting.  

� The PCA dose did not reflect a standard hydromorphone PCA setting, 0.2 mgs every eight minutes. The setting was for 
morphine, not hydromorphone. Carefully check the medication to make sure that morphine was not in the PCA syringe. If 
the syringe does contain hydromorphone, the bolus dose setting for the PCA was too high for a standard opioid-naïve 
patient.  

A programming or medication error has occurred. 

� A continuous infusion was being used, which could have contributed to the oversedation.  
� Was PCA by proxy being used? It is difficult to tell unless you question Mrs. Peters carefully and ask whether she was 
pushing the button for her husband. One clue is the frequent activation of the PCA bolus dose right up until the point that 
oversedation was detected. It would be unlikely that a patient like Mr. Peters would have pushed the button 15 minutes 
before being found so oversedated.  

Any of these factors could have caused Mr. Peter’s  oversedation. Using two nurses to check PCA settings, being familiar with 
standard settings for the opioids used in the PCA pump, knowing how to rule out stroke or PE, and being aware of the potential 
for PCA by proxy are all important to PCA safety. 

Yvonne D’Arcy, CRNP, MS, CNS, is a pain and palliative care nurse practitioner at Suburban Hospital in Bethesda, Md. The 
author has declared no real or perceived conflicts of interest that relate to this educational activity. Nursing Spectrum Continuing 
Education guarantees that this educational activity is free from bias.  
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