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The Art and Science of Infusion Nursing

 ABSTRACT 
  In the United States, during the Coronavirus Disease 2019 (COVID-19) pandemic, patients with COVID-19 over-
whelmed available intensive care beds, staffing levels were unpredictable, and personal protective equipment was 
limited. The safety of situating electronic infusion pumps outside patient rooms was evaluated using an internal 
risk assessment. Based on a low level of risk, a procedure was developed to direct clinicians as to when this process 
is appropriate during a national crisis. A standardized analysis, Healthcare Failure Mode and Effects Analysis, was 
conducted to identify all potential risks and implement actions that would eliminate or control the risk. No adverse 
events were reported. Safe systems and preparation can protect patients.  
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During national and world health crises, such as the 
coronavirus disease 2019 (COVID-19) pandemic, 
emergency measures in health care processes are 
often necessary. In the United States in 2020, 

COVID-19 patients overwhelmed available intensive care 
unit (ICU) beds; staffing levels were unpredictable; and 
personal protective equipment (PPE), critical medications, 
and supplies were limited. The situation was so dire that 
there was a national call for ideas to conserve PPE from the 
editors of the Journal of the American Medical Association 
on March 20, 2020.1 Additionally, industry documents, 
anecdotal descriptions on social media, and professional 
websites provided resources and novel practices to care for 
patients with COVID-19. The national COVID-19 bed capac-
ity, clinical staff shortage, and medication/supply shortage 
were echoed at the authors’ Midwestern academic medical 
center.

Because the SARS-CoV-2 virus, which causes the COVID-19 
disease, can be airborne, critically ill patients with COVID-
19 were placed in negative pressure rooms, formally known 
as airborne infection isolation rooms. These rooms contain 
contaminated air from the patient that is filtered before it 
is blown outside. The door must be kept closed to main-
tain the negative air pressure. With all existing negative 
pressure rooms in use, additional rooms were converted to 
negative air pressure using free-standing improvised air fil-
tration and fan systems. However, several challenges were 
noted. First, the fan systems were often noisy. Second, with 
room doors constantly closed, alarms were difficult to hear 
outside of the room.

Strict isolation protocols were in place for staff safety. 
Clinicians working in COVID-19 ICU rooms were observed 
while they donned appropriate PPE to ensure that they 
were protected when they entered a patient room and 
again while they doffed PPE after coming out of the room. 
This process took time but was critical in protecting staff. 
Often, nurses remained in the ICU rooms for 4 or more 
hours at a time because of the PPE shortage and time to 
don and doff. Other issues arose while working in these 
rooms. Clinicians became very warm while they worked, 
face masks or shields chafed their skin, and the powered 
air-purifying respirators dried their eyes. Frequent medica-
tion and/or rate changes also kept nurses in the room for 
extended periods of time.

Several clinicians saw journal comments and posts on 
social media about nursing staff situating electronic infu-
sion pumps for intravenous (IV) therapies outside COVID-19 
ICU patient rooms. In the interest of conserving PPE sup-
plies and increasing staff efficiency, questions were raised 
as to whether this strategy could safely be adopted at the 

authors’ medical center. Although the immediate benefits 
appeared to be clear, a taskforce was formed to validate the 
feasibility and safety of this new practice and then develop 
a procedure if indicated. An internal health and safety risk 
assessment was compiled with related risk control mea-
sures. A formal risk analysis, known as a Healthcare Failure 
Mode and Effects Analysis (HFMEA), was also conducted. 
Electronic infusion pumps were approved to be situated 
outside the COVID-19 ICU patient rooms, and a procedure 
was developed for use during the national crisis. The pur-
pose of this article is to describe the procedure, report the 
findings of an HFMEA, and share outcomes of this proce-
dural change.

SITUATING INFUSION PUMPS OUTSIDE 
COVID-19 ICU PATIENT ROOMS

In response to questions about situating electronic infusion 
pumps outside COVID-19 ICU patient rooms, an interdisci-
plinary taskforce was convened to examine risks and pro-
cesses of this procedure. The taskforce was led by a nurse 
infection preventionist and consisted of an ICU clinical 
nurse specialist, managers, nurse scientist, pharmacists, an 
infectious disease physician, and other ancillary staff. The 
10 taskforce members represented the following depart-
ments: biomedical engineering, facility management, 
industrial hygiene, infectious disease, nursing, pharmacy, 
and quality management (which includes infection control, 
medication management, and patient safety).

Several virtual and face-to-face meetings were held over 
the course of 3 weeks to identify known or foreseeable 
hazards and to describe these risks using an internal health 
and safety risk assessment tool. Global questions included: 
“What could happen?”; “How could it happen?”; and “Are 
there any particular factors or issues that contribute to 
the risk(s)?” During the meetings and via email, taskforce 
members considered possible adverse outcomes that could 
occur from situating infusion pumps outside COVID-19 ICU 
patient rooms. Potential adverse outcomes involved events 
related to, for example, trip hazard, tubing disconnection, 
infection, delay of medication administration, inaccurate 
infusion rates, medication waste, and depletion of IV 
extension tubing. It was noted by some taskforce members 
that the practice of running IV extension tubing under a 
door had been used infrequently but safely for patient care 
during magnetic resonance imaging services.

Discussion with facilities management staff helped the 
taskforce decide that having IV extension tubing run under 
the door would have no impact on negative air pressure. 
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After deliberating, the taskforce agreed that the likeli-
hood of an adverse event occurring was minimal and 
the consequences should an event occur would likely be 
minor. Furthermore, the taskforce brainstormed actions 
to eliminate or control other risks. Logistics ensured that 
a 2-month supply of extension tubing would be on hand, 
and pharmacy identified medications with critical shortages 
that would not be infused outside the room. Based on the 
summary of the risk assessment and the risk control mea-
sures, the procedure of situating infusion pumps outside 
COVID-19 ICU patient rooms was supported by clinical and 
administrative leadership.

Following leadership endorsement, a procedure was 
swiftly developed and promptly initiated. It outlined the 
process for implementation in patient rooms and identified 
risk control measures with available evidence, including 
alerts from the ECRI Institute, Infusion Nurses Society, and 
the Institute for Safe Medication Practices.2-5 The proce-
dure was indicated only for COVID-19 ICU patient rooms 
(Table 1).

Specifically, the procedure contained an initial checklist of 
applicable needs or conditions to situate the infusion pump 
outside the COVID-19 ICU patient room. If the decision 
was made to situate the infusion pump outside the room, 
the procedure stated that the patient must have a central 
venous catheter. The remaining procedure document was 
grouped into 3 topics: IV tubing considerations, infusion 
pump considerations, and medication directions. For exam-
ple, regarding medication directions, infusing propofol out-
side the room generated much discussion because of safety 
concerns and a medication shortage at that time; it was 
decided not to infuse propofol outside the room.

The procedure was not a plan for total patient care: it 
did not address expected nursing practices such as appro-
priate and timely patient assessments, cautions when 
administering a medication the first time, and actions to 
take for patient responses to medications or procedures. 
The procedure was revised slightly after 1 month for read-
ability and to acknowledge a new patient safety notice from 
the Department of Veterans Affairs to all patient safety 
managers.6 This safety notice warned that situating infu-
sion pumps outside of patient rooms should only be used 
as a last resort to conserve PPE. The conservation of PPE 
was already a condition of implementation; thus, no other 
changes were needed.

HFMEA FOR PATIENT SAFETY ANALYSIS

Soon after approval of the practice, nurses in the COVID-19 
ICU successfully situated 1 pump outside a patient’s room 
without any adverse events. To consider all potential vul-
nerabilities and gaps associated with situating infusion 
pumps outside COVID-19 ICU patient rooms, the patient 
safety managers recommended completing an HFMEA. 
Although this analysis is best performed before starting a 

new practice, the taskforce supported conducting this stan-
dardized patient safety analysis even after implementation 
of the procedure because there was minimal evidence to 
support this practice and benefits seemed to outweigh the 
risk.

Description of an HFMEA
An HFMEA is a tool and an approach that is often utilized 
to proactively assess vulnerabilities and identify potential 
problems in health care, particularly those relating to 
patient safety, before they occur and reach the patient.9,10 
The Failure Mode and Effects Analysis (FMEA) model has 
been used within the engineering community for >30 
years.11 Within the Department of Veterans Affairs, the 
National Center for Patient Safety adapted the FMEA 
model specifically for health care, resulting in the HFMEA 
acronym.

An HFMEA for a new process is composed of a series 
of activities that are systematically conducted to arrive at 
actions for mitigating risks. Although different numbers 
of actions have been reported, from 5 steps to 9 phases, 
the activities of HFMEA are similar.10,12 Irrespective of how 
many steps or phases, all HFMEA activities are needed to 
complete the hazard or risk analysis and identify appropri-
ate actions to be taken.

Steps of an HFMEA
In brief, the following 5 steps represent the HFMEA that 
was conducted by the authors:

1.	 Define the HFMEA topic
2.	 Assemble the team
3.	 Graphically describe the process
4.	 Conduct the hazard analysis
5.	 Determine actions and outcome measures.

One of the authors (K.S.) was a patient safety fellow at 
the time and initiated the HFMEA on this procedure change 
for taskforce review. First, the topic was defined as situating 
electronic infusion pumps outside of COVID-19 ICU patient 
rooms with long IV extension sets and/or multiple IV exten-
sion sets. This procedure was done in an effort to conserve 
PPE during the COVID-19 pandemic by minimizing entry 
into the patient room and to decrease caregiver exposure 
by reducing the amount of time in patient rooms.

Second, the HFMEA pump team was composed of the 
original taskforce members with additional experts from 
the medical center. In step 3, starting with the written pro-
cedure, a detailed description of the process was outlined. 
The procedure within the HFMEA was separated into 5 sec-
tions, starting with a decision to situate the infusion pump 
outside the room and ending with preparation to infuse 
medications and follow-up actions (Table 2).

In step 4 of the HFMEA, a hazard analysis was conduct-
ed; this consists of 2 parts. First, potential failure modes 
or hazards need to be identified; second, the failure mode 
is evaluated to determine the likelihood of its occurrence 
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and the severity of injury if an injury occurs. Thus, in part 
1, potential failure modes were identified for each of the 5 
sections of the procedure (Table 3). For example, in section 
3, preparing and using the infusion pump, there were 3 

potential failure modes: staff are unfamiliar with infusion 
pump manufacturer recommendations; wristbands are not 
attached to patient and/or not taped to pump; and staff are 
not familiar with different pump types.

TABLE 1

Procedure for Electronic Infusion Pumps Outside COVID-19 ICU Patient Rooms
This procedure is only for the COVID-19 ICU until further notice.a

Initial approval of procedure: 4/14/20; Revised: 5/19/20
I. Patient considerations for having an IV pump outside an ICU COVID-19 room:
•	PUMP OUTSIDE ROOM:

{{ Need to conserve PPE
{{ Multiple medications with frequent changes
{{ Patient requiring care from more than 1 nurse
{{ Sufficient administration extension sets for all meds

•	NOTE: There is a Patient Safety Notice: this practice is not endorsed by Veterans Health Administration National Infectious Diseases 
Service. “Use of infusion pumps outside of patient rooms should only be used as a last resort, after all other efforts to conserve PPE have 
been exhausted, and in the very specific incidence of critical facility level PPE shortages.”6

•	PUMP INSIDE ROOM:
{{ Sufficient PPE or
{{ Patient care and IV med/pump monitoring can be bundled

II. IV Pump outside an ICU COVID-19 room implementation:
A.  Patient must have a CVC
B.  IV tubing considerations

1.  Use microbore tubing if possible,2 although large bore can be used
a.  Using 20 feet of microbore tubing: accuracy was within specifications when infusion rates were between 5 and 300 mL/h2

 i.  Less than 5 mL/h: infusion slow and occlusion alarm may be delayed
ii.  More than 300 mL/h: higher back pressure so more frequent alarms

2.  Use triple port connector if needed
3.  Include connector volume for priming volume of extension sets
4.  Label tubing inside/outside room
5.  Ports: use disinfection caps on all ports
6.  Ports: do not use any y-sites or needle-free access ports that have been on floor.
7.  Change IV administration sets and intermittent tubing every 7 days (along with the CVC dressing) to minimize handling.
8.  Secure tubing to prevent disconnection or trip hazard:

a.  Cover tubing on floor with orange cord protector from operating room (trip cord protector, 8 × 24 inches)
b.  Post signage

9.  Develop disinfection/cleaning schedule for floor around tubing/protector. 
a.  Unknown: absorption from cleaning agents: ECRI recommends clean around tubing.2

C.  IV pump considerations5

1. � Occlusion pressure settings: follow manufacturer’s recommendation to accommodate adjusting occlusion pressure rates based on 
resistance, low infusion rates, high infusion rates through CVC.

2.  Patient identification (wristband) on patient and pump
3.  Utilize designated pumps that are conducive for extension tubing; do not use syringe type pump set
4.  No need to lock pump if visitors and patients are not walking around
5.  Some hospitals keeping controlled substance infusions in room
6.  Document in chart that IV pump is outside room

D.  Medication directions
1.  Prime long extension sets with medication before connecting to patient to minimize risk of delayed start
2.  Flush rate to be the same as medication delivery rate so the medication infuses over ordered duration.
3. � Medications that CANNOT be infused from the extended infusion set: propofol (because of shortage), blood, fat emollients, others as 

identified; insulin infusion4

4.  Compatibilities:
•  Fentanyl is y-site compatible with dexmedetomidine and midazolam
•  Ketamine is y-site compatible with midazolam
•  Dexmedetomidine is y-site compatible with fentanyl and midazolam
•  Midazolam is y-site compatible with dexmedetomidine, fentanyl, and ketamine

III. Alternatives to IV pumps:
•  If using gravity drip: must count drops, even with flow regulator device; rate may be slower because length of tubing: recalculate
•  Hypodermoclysis for hydration

Abbreviations: CVC, central venous catheter; ICU, intensive care unit; IV, intravenous; PPE, personal protective equipment.
Resources and information from: ECRI,2,7 Infusion Nurses Society,3 Institute for Safe Medication Practices.4,5,8

aNOTE: Procedure developed by staff from the following departments: nursing, pharmacy, quality management and safety, infectious disease, biomedical engineering, facility 
management, and industrial hygiene. The contents do not represent the views of the US Department of Veterans Affairs or the US government.
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A recent article was reviewed outlining central vascu-
lar access device complications and preventive actions 
to determine whether any failure modes were missed in 
the procedure that was developed.13 No changes were 
needed. Additionally, a team from China used FMEA to 
improve their catheter-related bloodstream infection 
rates in the ICU.14 Their report of 25 failure modes and 
recommended actions were reviewed by the HFMEA 
pump team with no changes needed in the procedure or 
HFMEA. Last, 2 clinicians conducted an HFMEA to pre-
vent harm from tubing misconnections.15 They looked at 
all types of tubing: enteral feeding, oxygen, and vascular. 
No outcomes were reported. The HFMEA pump team 
reviewed the published failure modes and actions for 
possible changes in the procedure; as no changes were 
needed, work continued.

For step 4, part 2, these failure modes were then trans-
ferred to another table for the hazard analysis (Table 4). In 
the analysis, the HFMEA pump team evaluated the severity 
of patient injury if a failure occurred and the probability or 
likelihood of the failure occurring. In Table 4, the 3 potential 
failure modes from section 3 (Table 3) are listed with their 
severity, probability, and hazard scores. Definitions for each 
level of severity and probability are in Table 4. For example, 
a score of 2 (moderate) in severity means there could be an 
increased length of stay or increased level of care for the 
patient.9 A probability score of 3 would mean it happens 
occasionally, that is, it could happen several times in 1 to 
2 years.9

For step 5, each potential failure mode, such as a prob-
lem, hazard, or vulnerability, has a protective or preventive 
action and an identified individual who will use that action 
to control or eliminate the problem. Many HFMEAs have a 
threshold at which a hazard score requires an action to con-
trol the potential problem, for example, a hazard score of 
≥8. At the conclusion of an HFMEA, administrators or other 
decision-makers choose whether to implement the pro-
posed process or project. The authors’ completed HFMEA 
did not identify any other preventive actions than what was 
in the procedure, such as ensuring a 2-month supply of IV 
extension tubing.

The HFMEA for situating electronic infusion pumps 
outside COVID-19 ICU patient rooms was completed after 
implementation of the procedure; however, no new infor-
mation or vulnerabilities were identified. The HFMEA was 
valuable from this aspect, and the patient safety managers 
accepted the analysis as completed.

OUTCOMES

The procedure was in practice for several months until the 
emergency ended with availability of PPE, other supplies, 
and staff. Monitoring relevant COVID-19 literature, process 
implementation in the COVID-19 ICU, and adverse events 
continued until the practice ended in spring 2021. Less T
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than 20 patients in COVID-19 ICU patient rooms have had 
infusion pumps situated outside their rooms. Although this 
is a low frequency compared with some hospitals, patients 
were often hospitalized in the COVID-19 ICU for up to  
4 weeks.

Nurses reported that it was easier to implement this 
process before the patient was admitted to the room. 
There were mixed perceptions by nurses on whether this 
procedure decreased PPE usage or the number of times 
nurses went into the room. One nurse noted that there was 
no delay in titrating medication infusion rates because the 
nurses did not have to wait until there were several patient 
cares or actions needed before going into the room. This 
was attributed to grouping care in order to reduce PPE 
usage. Additionally, nurses were not in 1 room for hours 
at a time, reducing exposure and physical strain. Nurses’ 
concerns included drug waste due to the extension tubing 
and securement of connection sites and tubing. No reports 
were received about infusion pump function issues if the 
rate was <5 mL/h or >300 mL/h.

Several failure mode themes were identified in the 
authors’ HFMEA. These included needing an interdisciplin-
ary decision, implementation of protective or preventive 
actions, increased risk of infection, and increased risk of 
human error attributed to multiple steps. The final proce-
dure addressed these themes. The issue of drug wastage 
versus scarcity was important. Propofol is a high-alert med-
ication, and tubing needs to be changed every 12 hours. 
This results in 34.4 mL of additional medication waste every 
24 hours, based on the standard setup. For certain patients, 
this may be appropriate to balance PPE conservation and 
worker exhaustion. However, because of the national 

propofol shortage at the time, propofol was administered 
inside the ICU patient room.

There were no reported clinician or patient falls related 
to IV extension tubing, no identified central line-associated 
bloodstream infections (CLABSI), and no reported medica-
tion events related to the use of IV extension tubing. There 
was 1 occurrence of a propofol infusion outside the COVID-
19 ICU patient room; no adverse events occurred. Last, no 
policies were changed for this specific procedure; it was for 
1 patient care unit only and was kept with other COVID-19 
special practices.

DISCUSSION

During a health crisis or national emergency, electronic 
infusion pumps may be safely situated outside ICU patient 
rooms to conserve resources, such as PPE or other supplies. 
Before implementing this procedure, stakeholders conduct-
ed an internal health and safety risk assessment, developed 
an approved internal procedure, completed an HFMEA, and 
staff instituted the practice without any adverse events 
reported.

The COVID-19 pandemic forced health care organi-
zations to balance PPE preservation, health care worker 
exposure and absence, drug shortages, and optimal patient 
care simultaneously. These stressors forced the creation of 
strategies to conserve PPE and work with limited numbers 
of clinicians in ICUs and other units. Several organizations 
cautioned against the placement of IV pumps outside 
patient rooms, stating that this should be a last resort when 
there are critical shortages of PPE.2-6

TABLE 4

Example of Step 4, Part 2 for Healthcare Failure Mode and Effects Analysis
Step 4. Part 2: Identify severity and probability for each potential failure mode and calculate a hazard score–related to preparing and 
using the infusion pump

Potential failure modes in preparing and using the infusion pump Severitya Probabilityb Hazard scorec

A. Staff are unfamiliar with infusion pump manufacturer recommendations. 2 3 6

B. Wristbands not attached to patient or not taped to pump. 2 3 6

C. Staff are not familiar with different pump types. 2 2 4
aSeverity score for a patient outcome:
1-Minor: no injury, increased length of stay, or increased level of care
2-Moderate: increased length of stay or increased level of care for 1 or 2 patients
3-Major: permanent lessening of bodily function, disfigurement, surgical intervention, increased length of stay or level of care for 3 or more 

patients
4-Catastrophic: death, major permanent loss of function
bProbability of occurring:
1-Remote: unlikely to occur (may happen sometime in 5–30 years)
2-Uncommon: possible to occur (may happen sometime in 2–5 years)
3-Occasional: probably will occur (may happen several times in 1–2 years)
4-Frequent: likely to occur immediately or within a short period (may happen several times in 1 year)
cHazard score: severity score multiplied by probability; preventive action must be identified if score ≥8
a,b,cData from US Department of Veterans Affairs.9
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Recent Reports About Infusion Pumps Outside 
COVID-19 ICU Patient Rooms
As of June 14, 2021, 5 reports related to this topic were 
found. The Society of Critical Care Medicine published a 
summary of experiences about managing patients with 
COVID-19 in ICUs.16 Situating infusion pumps outside ICU 
rooms was addressed extensively with recommendations 
for nurses and pharmacists. Almost all of the recommenda-
tions were listed in the authors’ COVID-19 ICU procedure, 
including securing tubing to the floor to eliminate a trip 
hazard. At the authors’ institution, 2 of the operating room 
nurses deployed to the COVID-19 ICU recommended use of 
a cord protector floor mat routinely utilized in the operat-
ing room, which was put into place.

In August 2020, an interprofessional team of ICU clini-
cians in the United States published their process of situat-
ing infusion pumps outside COVID-19 ICU patient rooms.17 
Their detailed explanations of equipment and procedures 
provide guidance for implementing this practice. There 
were several differences between the authors’ procedure 
and what was done by Shah et  al.17 For example, they 
put an identification wristband on the patient and taped 
a wristband to the inside of the glass door for scanning, 
whereas the authors’ procedure directed the nurse to put 
a wristband on the patient and a wristband on the infusion 
pump pole outside the room. With no reported adverse 
events using either identification method, future discus-
sion of a preferred method with rationale may be helpful. 
The procedure by Shah et  al17 was implemented institu-
tion-wide among various ICUs, although no specific out-
comes were reported. With a current pandemic and limited 
resources, “This practice should be given consideration,17” 
although cautions were also offered about this practice: it 
is not ideal and is not recommended under typical circum-
stances. Shah et al18 then studied the impact of this practice 
on 18 patients with COVID-19 before and after pump loca-
tion inside and outside COVID-19 ICU patient rooms. They 
found significantly fewer nurse entries into the COVID-19 
ICU rooms after pumps were situated outside the rooms 
(P < .0001); this was cautiously extrapolated into a corre-
sponding decrease in PPE use. Also, there were no reports 
of CLABSI or extravasation for these patients, mirroring the 
HFMEA pump team’s experience of no reported CLABSIs.18

An interprofessional team from Italy shared their 
experiences in situating a variety of devices outside ICU 
rooms during the COVID-19 pandemic.19 They addressed 
cross-contamination, technology, and regulatory issues. 
Information was provided for remote monitoring of a 
ventilator, continuous renal replacement therapy, vital 
signs, and drug and fluid administration. They noted that 
there is resistance to utilizing these remote practices in the 
clinical setting, but it is technologically possible. For exam-
ple, when administering drugs or fluids via an electronic 
infusion pump, the ability to monitor pressures within the 
pump exists. Cautions about pump infusions were given, 
such as being aware of higher flow resistance attributed 

to longer IV tubing, knowing the internal diameter of IV 
tubing, and considering fluid viscosity, as well as tubing 
disconnection. The authors noted that it is essential to pre-
vent transmission of infections, to keep patients safe, and 
to protect clinicians during a pandemic.19 Last, implications 
for nurses, pharmacists, and providers when IV pumps are 
situated outside COVID-19 ICU patient rooms were sum-
marized by an interprofessional team.20 An important point 
was that nurses need more information and education 
when working with remotely situated IV pumps, although 
during a crisis time is at a premium.

Recent Reports About Related HFMEA Projects
HFMEA is a productive methodology to prevent harm to 
patients. However, not all reviewed HFMEA reports included 
outcomes. In a 2021 systematic review of 33 articles about 
medication safety, 31 had corrective actions recommend-
ed.21 Anjalee et al21 found that 6 articles reported a reduc-
tion in errors. In addition, the perceptions of FMEA partic-
ipants about its advantages were reported; these included 
the ability to gather the collective knowledge of the team, 
analyze complex processes, increase clinicians’ awareness 
of health care risks, and promote safety. Several drawbacks 
were listed as well, such as being a time-consuming process, 
subjective in nature, and having a single-institution focus.21

In a 2020 systematic review of 158 articles about HFMEA 
health care projects, Liu et al22 made recommendations for 
conducting future HFMEA projects and identified gaps in 
research. One of their recommendations was to have more 
than the usual 5 team members as reported in the litera-
ture because the complexity of health care systems often 
requires more experts on the team. The HFMEA pump team 
wanted the representation of all stakeholders involved in 
situating infusion pumps outside a patient’s room. This pro-
vided diverse perspectives and the ability to consider more 
risks. Thus, the HFMEA pump team included 10 members 
from 7 departments.

CONCLUSION

Situating electronic infusion pumps outside ICU patient 
rooms can be safe and successful but should be a practice 
reserved for emergencies. Proactively using a systematic 
method and a step by step analysis, such as an HFMEA, 
to analyze a new process and prevent adverse events was 
a productive use of time, talent, and energy in instituting 
a novel procedure. In addition, monitoring outcomes of 
high-risk process change is important to correct failures and 
maintain a safe system for patients. Despite many cautions, 
clinicians and administrators need to be prepared for future 
health emergencies and possible shortages. The imple-
mentation of infusion pumps outside COVID-19 ICU rooms 
allowed for PPE conservation, and the protocol will be in 
place at the authors’ institution for future pandemics, if 
needed. As we navigate the current pandemic and prepare 
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for the future, a focus on system safety permits clinicians to 
focus on their patients.

Infusion therapy clinicians and managers need to be 
aware of issues addressed in this article, because they may 
be called on as stakeholders and experts for patient safety 
issues. Their familiarity with different patient populations, 
venues of care, and professional standards guiding practice 
make infusion therapy clinicians and managers essential 
to committees and councils that regularly develop and 
revise policies and procedures, let alone when a taskforce 
is needed during emergencies. Even when clinicians are not 
familiar with a venue of care, such as an ICU, principles of 
patient safety, infection prevention, use of best evidence, 
and methods for risk evaluation can be maintained with the 
necessary experts involved.
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