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Abstract

Background: The purpose of this quality improvement project was to decrease care variation regarding infliximab delivery at a
pediatric inflammatory bowel disease (IBD) center. This variation was driven by differences in provider and nurse practices within 2
distinct infliximab administration units in our center. Following the development of an infusion protocol, the primary project goal was
to assess improvement in the submission and completion of a protocol-specific preinfusion safety checklist. Methods: The infusion
protocol was developed based on the standard of care and expert physician opinion. A safety checklist was created to screen for
active IBD symptoms and infection. We utilized continuous quality improvement to evaluate and guide the implementation of this
preinfusion checklist. Checklist completion was assessed monthly over 15 months. We also conducted focus group interviews with
infusion nurses and physicians to solicit qualitative protocol feedback. Results: We used standard run chart rules and identified a shift
in the median completion rate for both units, with no trends or astronomical points. The baseline period was defined as the 6-month
post-checklist implementation. The median baseline completion rate for 1 unit was 46%, and during the subsequent 9 months, the
rate increased to 81%. In the other unit, the median baseline completion rate was 91%, and during the succeeding 9 months, the
rate was 95%. Focus group feedback included themes of quality, communication, safety, and efficiency and helped improve the pro-
tocol. Conclusions: Feasibility was established for a standardized protocol to improve completion of a preinfusion safety checklist in
children with IBD who receive infliximab. Nurse and physician focus group feedback was important for guiding protocol refinements.
(Pediatr Qual Saf 2019;4:e137; doi: 10.71097/pg9.0000000000000137; Published online February 13, 2019.)
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INTRODUCTION

Care of the pediatric patient with inflam-
matory bowel disease (IBD) has advanced
significantly in recent years, including the
routine use of biologic therapies such as

a favorable safety profile.®* In our practice, we
treat approximately 40% of children with
. IBD with infliximab.

Although infliximab is generally safe
and well-tolerated, it has known risks, in-
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monitored both clinically and with appropriate laboratory
tests. Nonetheless, there are significant practice variations in
infliximab utilization for pediatric patients with this high-
risk disease.!®!>1¢ This practice variation is largely due to
a lack of evidence-based guidelines regarding its adminis-
tration and the management of adverse reactions.'™” Other
factors include adjustment of infusion doses, intervals, and
other disease testing. Management is also based on symp-
toms and the results of laboratory screening that assesses
nutritional status, intestinal inflammation, and drug toxicity.

This project was motivated by a perceived variation
in practice among prescribing physicians and nurses in
2 distinct infusion units within our IBD center. Specific
care variations included inconsistent use of a preinfusion
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safety checklist by nurses, different laboratory screening
ordered by providers, diverse opinions regarding the need
for premedications, and variability in the management of
infusion reactions. Variations in care occurred both be-
tween and within locations. To address this variation, we
developed an infliximab standard operating procedure
(SOP) at our institution. In this study, our primary goal
was to improve the submission and completion of a safety
checklist associated with this SOP. Completion of proto-
col-specified laboratory testing was also assessed retro-
spectively, as a secondary measure of protocol fidelity.

METHODS

We used the Standards for Quality Improvement
Reporting Excellence 2.0 guidelines in the preparation of
this article.'®

Setting

In our center, approximately 800 infliximab infusions are
administered yearly (median of 64/mo; interquartile range
of 59-74/mo) to approximately 150 pediatric patients
in 2 infusion units: (a) The Children’s Short-Stay Unit
(CSSU), providing specialty and postoperative care to day
patients (N = 312 infusions/y); (b) The Infusion Room
(IR), providing only infusions (N = 473 infusions/y). Each
unit has a nurse manager and staff. Nurses have >1 year
of experience and have completed a 6-week, infusion-spe-
cific orientation program.

Interventions

We developed the SOP to establish a consistent approach
to the administration of infliximab infusions. In addition
to standardizing administration of infliximab, the SOP
provided guidelines for utilization of a preinfusion safety
checklist, preinfusion laboratory tests, and standardiza-
tion of premedication (ie, prednisolone, diphenhydramine,
etc). Standard laboratory tests included complete blood
count, inflammatory markers, albumin, and aminotrans-
ferases. Ad hoc periodic tests included yearly 25-hydroxy
vitamin D (vitamin D 25-OH) levels, tuberculosis screen-
ing, and fourth dose infliximab trough levels.

We developed the SOP based on a literature re-
view,>10:15:17.19-24 digcussions with other pediatric IBD cen-
ters, and expert opinion. Before implementation, several
stakeholders reviewed and approved the protocol. The
reviewers included the prescribing physicians and nurses
in the Division of Pediatric Gastroenterology, infusion
nurses and managers, pharmacists, allergists, rheumatol-
ogists, critical care team, and nursing protocol committee.

The SOP incorporated 6 standards: (1) screening for
active infections, worsening disease, and prior infusion
reactions with a preinfusion checklist (Fig. 1); (2) labo-
ratory monitoring>?’; (3) appropriate administration of
the drug (ie, dose, rate of delivery)'’; (4) parameters for
vital sign monitoring?’; (5) management of infusion reac-
tions!”1%23; and (6) premedications and rate adjustments
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to prevent infusion reactions.'>'”1%21-2% The preinfusion
checklist, which is the focus of this study, provided data
to adjust the plan as needed (eg, postponing the infusion
when there was an active infection, increasing the dose
for active disease, or administering premedication and
slowing down the infusion rate if the patient has had a
prior infusion reaction).

Before protocol implementation, the nurse practitioner
(NP) led training sessions for all nursing staff in both infu-
sion areas. These sessions included an overview of inflix-
imab, its side effects, and summary of key SOP points.
We implemented the SOP in September 2016. We placed
a copy on the medication cart in each infusion area. A
separate, color-coded guideline outlining the emergency
management of infusion reactions was also attached to
the medication cart (Fig. 2).

The quality improvement (QI) team members included
the NP, physician director, and IR nurse champion. The
team made changes to the protocol based on feedback
and experience, conducted monthly infusion protocol
meetings to discuss and suggest SOP improvements, and
shared updates with the nursing staff. The CSSU nurse
manager attended QI meetings and disseminated updates
to her staff. One gastroenterology (GI) division nurse as-
sisted with changes to the SOP, while another was respon-
sible for gathering and recording data.

Evaluation: Adbherence Outcome Measures

We determined the success of this intervention through
fidelity measures to the SOP. This success was assessed
primarily by monitoring the submission and completion
of the preinfusion checklist following protocol implemen-
tation on September 1, 2016 (monitored for 15 months
from September 2016 to November 2017). The baseline
period was defined as the 6-month post-checklist imple-
mentation. A completed checklist required the inclusion
of all elements.

The parent completed the checklist on paper for patients
under 13 years old; both the parent and patient completed
the checklist for patients 13-17 years old. We took this
approach so that adolescent patients could begin learning
how to answer these questions. For patients 18 years old
or older, only the patient completed the checklist. At the
end of each week, a designee from each unit brought the
completed checklists to the GI division nurse (E.J.L.) who
entered them into a deidentified Excel spreadsheet. We
completed run chart analyses monthly. The NP reviewed
the run charts at monthly infusion protocol meetings.

Although not the focus of our continuous quality im-
provement activities, we also evaluated the completion of
protocol-specified laboratory testing before discontinua-
tion of the intravenous line as an additional measure of
protocol fidelity. Unlike the real-time rapid cycle assess-
ment of the checklist completion, the impact of the SOP on
laboratory test completion was evaluated using a simple
pre—post comparison. For the pre-SOP implementation
assessment, we reviewed a priori the records of 50 patients
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PRE-SCREENING REMICADE CHECKLIST

PLEASE ANSWER THE FOLLOWING QUESTIONS:

Yes No

days?

1. Have you (patient) or your child (parent) had a fever over 100 degrees in the past 2

congestion) in the last 2 days?

2. Have you (patient) or your child (parent) had any cold symptoms (sore throat, cough,

W

Do you (patient) or your child (parent) have any open or draining lesions or rashes?

=

Have you (patient) or your child (parent) had any swollen glands in the past week?

the following questions:

5. Have you (patient) or your child (parent) been sick during the last week? If yes, answer

a.Have you (patient) or your child (parent) seen a primary care provider?
b. What was the diagnosis and what if any medication was prescribed?

week?

6. Have you (patient) or your child (parent) had increased abdominal cramping in the past

movements in the past week?

7. Have you (patient) or your child (parent) had an increased number of bowel

8. Have you (patient) or your child (parent) seen blood in your stool in the past week?

9. Have you (patient) or your child (parent) had loose stools or diarrhea in the past week?

previous Remicade infusions?

10. Have you (patient) or your child (parent) experienced any problems during your

11. Have you (patient) or your child (parent) experienced any joint pain, muscle pain,
headache, rash after your previous Remicade infusions?

12. Are there any changes in medications or allergies since the last infusion?

13. Do you (patient) or your child (parent) have any concerns today?

If needed, explain any “yes” answers below:

For any “yes” answers, is this typical for you (patient) or your child (parent) just prior to infusions?

For staff use only
As result of “yes™ answer(s):

No change needed:
GI provider visit:
Testing done:
Follow up:
Postpone infusion:

Other:

Fig. 1. Prescreening safety checklist.

Nurse initials:

who received infliximab infusions from January 1 to
February 12, 2016. This review included all patients who
received infliximab over this period. For the post-SOP im-
plementation assessment, we reviewed all patients’ charts
for those receiving infusions from August 1 to October 10,
2017 (N = 62). The period for postprotocol data collection
was longer than the preprotocol implementation to obtain
an adequate sample of patients who had a fourth dose
infliximab level drawn. Chart reviews assessed the com-
pletion of the 11 laboratory tests specified in the protocol.
We compared averages pre- and postimplementation.

Qualitative Evaluation

During several monthly QI meetings, infusion nurses
voiced concerns that the SOP was too complex and
lengthy. To address this, the NP simplified the SOP to a

1-page, bulleted guideline (Fig. 3). After incorporating the
feedback, the NP conducted 2 nurse training sessions to in-
troduce the condensed protocol, re-explain the purpose of
the checklist, and clarify the need for each laboratory test.
The revised version of the SOP was placed on the medi-
cation cart in the CSSU and IR. The unabridged, original
version was also made available for reference as needed.

We requested feedback on the safety checklist in a
meeting with 3 nurses and 3 prescribing physicians. The
checklist was determined to be too detailed. Therefore, we
condensed it by deleting some of the redundant questions.
We added a workflow so that the nurses in the infusion
units would call the prescriber, document the pertinent
positives from the preinfusion checklist, and the response
of the provider. Figure 1 represents the final version after
iterative improvements.
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Statistical Analysis

We used standard quality improvement methods to eval-
uate and improve the utilization of the preinfusion check-
list. These methods consisted of monthly run charts, strat-
ified by patient care unit. Standard run chart rules were
used to interpret the monthly reports.?

We evaluated laboratory test completion before and
after implementation of the SOP. Independent sample
Student’s ¢ test (2-tailed) was utilized to compare pre—post
adherence for the 8 required laboratory screenings and
total laboratory screening. Fisher’s exact test was used to
compare the proportion of infusions with testing for tu-
berculosis, vitamin D, and infliximab level performed at
the appropriate time points. All statistical analyses were
performed using IBM SPSS Version 24.0.

Qualitative Measures

The NP conducted focus groups to obtain feedback on
the protocol with (1) 6 nurses (2 from CSSU and 4 from
IR) and (2) all 4 infliximab-prescribing physicians. She
asked 3 open-ended questions during the nurse session:

Pediatric Quality and Safety

1.What did you like about the protocol?

2.What was problematic with the protocol or needs im-
provement?

3.What are your recommendations to sustain the imple-
mentation of the SOP?

The same questions were asked during the physician
focus group, along with an additional question: What bar-
riers did you find toward the implementation of the pro-
tocol? The NP moderated and audio-recorded both ses-
sions. We assessed group engagement by paying attention to
body language, eye contact, and facial expressions, as well
as each attendee’s level of participation. The NP transcribed
the sessions. The responses were coded independently by 2
reviewers (M.M.K., B.S.T.) to reduce subjectivity and bias.

Ethical Considerations

University of North Carolina (UNC)-Chapel Hill
Institutional Review Board reviewed this project and clas-
sified it as nonhuman subjects’ research as it involved the
establishment of a system-level standard of care.

PEDIATRIC INFLIXIMAB INFUSION REACTION

GUIDELINES
University of North Carolina at Chapel Hill

* STOPINFUSION

* CALL RAPID RESPONSE if needed to manage emergent

signs/symptoms

* STABILIZE THE PATIENT:

IF PATIENT IS: THEN GIVE:

Hypotensive NS 20 ml/kg rapid
drop >20 points SBP fluid bolus

Respiratory Distress

02 Sat<90% O2 by non-rebreather

Call Pediatric Rapid

Response and prepare
to administer
epinephrine

* AFTERPATIENT IS STABLE, PAGE PATIENT’S GI
PHYSICIAN (Before 1700) or GIATTENDING ON-CALL

(After 1700)

Updated 4/02/18

Fig. 2. Infliximab infusion reaction guidelines. IV indicates intravenous; max, maximum. SBP, systolic blood pressure; O2 Sat, oxygen
saturation; NS, normal saline; PO, by mouth; VS, vital signs; IVF, intraveneous fluids; IM, intramuscular.
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SYMPTOMS
+ Flushing
« Palpitations
« Diaphoresis
« Headache
» Dizziness
* Nausea
e Localized urticaria
* Localized swelling or angioedema
¢ Temperature = 38°C
* Blood pressure changes
(+/- = 20 points SBP)

_ SYMPTOMS

+ All mild/moderate symptoms may
be present PLUS any of the
following:

+ Chest tightening & pressure

= Shortness of breath

« Dyspnea with wheezing or stridor

- Generalized urticaria

* Generalized swelling or angioedema

+ Persistent vomiting

» Rigors

= Severe blood pressure changes
(#/- =40 points SBP)

Fig. 2. Continued
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PLAN OF CARE
IV bolus normal saline 20 ml/kg if hypotensive
Diphenhydramine 1 mg/kg IV x 1 (max 50 mg)
Acetaminophen 15 mg/kg PO x 1 (max 650 mg)
Methylprednisolone 2 mg/kg IV x 1 (max 40
mg)
VS every 5 minutes until return to baseline,
then every 15 minutes until symptom resolution
Continue maintenance IVF until symptom
resolution and VS normal
Contact GI physician to discuss restarting
infusion (10 ml/h x 20 min, 20 ml/h x 15 min,
40 ml/h x 15 min, 80 ml/h x 15 min, 100 ml/h
X 15 min, 125 ml/h for remainder of infusion)

SEVERE INFUSION REACTION

PLAN OF CARE

CALL RAPID RESPONSE

Maintain airway and administer oxygen

Give Epipen Jr 0.15 mg IM (<30kg) or EpiPen
0.30mg IM (=30kg)

IV bolus normal saline 20 ml/kg if hypotensive
Albuterol unit dose nebulizer for respiratory
symptoms (2.5 mg for <30 kg; 5 mg for =30 kg)
Diphenhydramine 1 mg/kg IV x 1 (max 50 mg)
Methylprednisolone 2 mg/kg IV x 1 (max 40
mg)

VS every 5 minutes until return to baseline,
then every 15 minutes until symptom resolution
Continue maintenance IVF until symptom
resolution and VS normal

Infusion should not be restarted

RESULTS
Safety Checklist Submission and Completion

The results of the safety checklist submission and comple-
tion are displayed in Figure 4. We used standard run chart
rules and identified a shift in median completion rates for
both units, but no trends or astronomical points.?® The
baseline period was defined as the 6-month post-checklist
implementation. In the CSSU, the median completion rate
for the baseline period was 46%, and during the subse-
quent 9 months, the median completion rate was 81%.
In the IR, the median completion rate for the baseline pe-
riod of 6 months was 91%, and during the succeeding 9
months, the median completion rate was 95%.

Fidelity/Adberence to Laboratory Screening

Table 1 displays the results comparing pre- and post-
implementation fidelity to both standard and periodic
laboratory screening. There was a significant increase

in the collection of standard laboratory screening (P <
0.001), yearly serum vitamin D 25-OH (P = 0.032), and
fourth dose infliximab levels after implementation of the
protocol (P < 0.001). Quantiferon (Qiagen, Venlo, The
Netherlands) Gold TB or purified protein derivative tu-
berculosis screening was performed yearly in 100% of
patients preintervention and did not decline postinterven-
tion; the averages were significantly increased for all but
tuberculosis screening (P < 0.001).

General Focus Group Results

All participants attended the focus groups voluntarily;
their facial expressions, the tone of voice, and body lan-
guage showed engagement. There were no conversation
gaps or dominant personalities; each participant had >2
responses. All participants were acquainted and com-
municated well with the moderator and each other. The
nurse group stayed on task, without deviation off topic.
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STANDARD OPERATING PROCEDURE
PEDIATRIC INFLIXIMAB INFUSIONS
University of North Carolina at Chapel Hill

e Ensure labs ordered/completed

- Routine labs: CBC with differential, ALT, AST, GGT, alkaline phosphatase, ESR, CRP,

albumin

- Vitamin D 25-OH yearly or more often if low

- BUN/creatinine yearly or more often if abnormal

- Quantiferon TB gold or PPD yearly (365 days)

- Infliximab level at dose 4 (usually week 14). Can draw at next infusion if missed. May

order when symptomatic

- Hepatitis B surface antibody and antigen once for all patients. If antibody nonreactive,
should be redrawn after at least one booster dose (may not need 3 booster doses)

- Seasonal flu shot

e Determine if pre-medication needed

- History of acute infusion reaction or positive infliximab antibody

- History of delayed infusion reaction

¢ Parent and/or patient to complete checklist. Contact provider for “yes”

answers

¢ Ensure infliximab ordered correctly with appropriate administration time

based on prior history

e Full set of vital signs with every rate change

e Have clinic form available if provider seeing patient

e Move vital signs to provider visit

e Management of infusion reactions: see infusion reaction guidelines

e After infusion completed, ensure all labs processed before discontinuing IV,
ensure next infusion scheduled (usually every 6-8 weeks, but induction is 0,
2, 6 weeks), notify provider if visit needed (at least every 4-6 months)

Fig. 3. Bulleted version of protocol. ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea
nitrogen; CBC, complete blood count; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; GGT, gamma-glutamyl trans-
ferase; IV, intravenous; PPD, purified protein derivative; Quantiferon TB Gold, Quantiferon tuberculosis Gold.

Initially, the physicians focused specifically on just the
checklist; 1 physician helped the NP refocus the group.

Nurse Focus Group

Twenty-one responses were obtained from the 3 ques-
tions posed. The nurses from both infusion areas had con-
sistent responses. Three overall positive themes emerged
after 2 independent reviews: communication, quality of
care, and efficiency. The nurses agreed that following pro-
tocol implementation, there was improved communica-
tion between physicians and nurses, patients and nurses,
and patients and providers. “Providers seem to be trying
to involve nurses more in patient care and not just have us
follow orders.” Communication was diminished in 1 case.

“Sometimes the provider makes changes to the infliximab
dose or interval, and it may be unclear in the EMR (elec-
tronic medical record).” Communication was considered
essential to sustainability.

The nurses felt that quality of care was improved. “It
helped me understand when the patient could have the
infusion safely and importance of the checklist.”

Finally, efficiency was felt to be improved by the
SOP. “The SOP provided clear guidelines regarding
infliximab dilution volumes. This generally results in a
smaller IV bag and quicker infusion time.” Efficiency
limitations were noted. “It is frustrating to page provid-
ers regarding the checklist responses, and they don’t call
back quickly.”
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Fig. 4. Run charts for fidelity to safety checklist submission and completion. Fidelity to safety checklist submission and completion
are shown for (A) CSSU and (B) IR. Note differences in minimum y axis value ranges.

Physician Focus Group The physicians agreed that quality of care was
The 4 questions posed to the physicians resulted in 27  improved. The checklist was deemed helpful in deci-
responses. Four themes emerged after 2 independent  sion-making on whether patients should receive their in-
reviews: quality of care, efficiency, communication, fusion that day. “The infusion nurses are our eyes and
and safety. ears; a patient may have an infection, or they may not
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Table 1. Adherence for Laboratory Screening

Pediatric Quality and Safety

Pre (N = 50) Post (N = 62) Fisher’s
Laboratory n (%) n (%) Exact, P
Vitamin D 25-OH 38 (76.0) 57 (91.9) 0.082
B 50 (100.0) 61 (98.4) 0.999
Infliximab level* 15 (30.0) 17 (70.8) 0.001
Fully adherent (all 3 laboratories, when applicable, were 10 (20.0) 48 (77.4) <0.001

drawn and completed)

Mean (SD) Mean (SD) t test, P
Eight required laboratories for each infusion (percentage completed) 86.75 (15.45) 96.17 (10.99) <0.001
All'laboratories combined 81.81 (13.60) 95.18 (9.24) <0.001

*N = 24 for postimplementation infliximab level.
TB, tuberculosis.

feel well concerning their IBD, requiring a management
plan change.”

Overall, efficiency was felt to have improved since
SOP implementation. “Monitoring standard labs is help-
ful.” However, 1 comment suggested efficiency could be
improved more. “We should build a lab set into EMR
that populates automatically.” One physician voiced that
sustainability should not be problematic. “Since biologic
infusions are a significant revenue generator, any addi-
tional time it takes to use the protocol should be balanced
by increased revenue.” There was 1 barrier to sustaina-
bility mentioned. “We need to simplify parts that are too
complicated for physicians and nurses.”

Communication was felt to be improved overall.
“Physician and nurse documentation has improved.”
Regarding communication problems causing imple-
mentation barriers, “I’'m not always available to answer
pages. A triage system should be implemented if the nurse
doesn’t hear from the provider within five minutes.”

Last, safety was an important theme; “Getting data
from the protocol will help improve safety as we start
home-based or rapid infusions.” “Management of infu-
sion reactions with an algorithm prevents calling a rapid
response or giving epinephrine unnecessarily.”

DISCUSSION

In this QI initiative, we implemented a facility-developed
SOP for infliximab infusions. The project aim was to re-
duce variations among different nurses, physicians, and in-
fusion units. The SOP and iterative improvements resulted
in improved adherence with a preinfusion safety checklist.
Monitoring of standard laboratory screening, vitamin D
25-OH, and infliximab levels increased postprotocol.

In regards to the checklist, the IR was more adherent
with checklist submission and completion at baseline, but
the CSSU showed remarkable progress, and at the end
of data collection, their percentage completion was not
significantly different from IR. The CSSU showed im-
provement after the follow-up nurse in-service, but it is
not clear if this was the result of the in-service or part of
an increased adherence trend unrelated to the in-service.
The initial difference in adherence between the units was
likely related to the CSSU nurses caring for many types

of patients, not just infliximab infusions. Querying CSSU
nurses helped uncover why they initially had lower sub-
mission and completion rates. Initially, the CSSU nurses
assumed the checklist had low importance due to not un-
derstanding the rationale. Furthermore, for 13- to 17-year-
old patients, nurses did not offer the checklist to both the
parent and the patient as they did not understand the pur-
pose of 2 checklists. Education from the nurse manager
and NP helped them use the checklist appropriately.

Focus group discussion with nurses revealed major
themes of communication, quality of care, and efficiency;
focus group discussion with physicians uncovered these
same themes, plus safety. Feedback from both groups
was mostly positive, and they seemed to feel that quality
of care and communication were most improved. Both
nurses and physicians were enthusiastic in their will-
ingness to give feedback, likely because they wanted to
improve patient care. This feedback helped the QI team
understand what was working well and what needed im-
provement. Nurses seemed to recognize their important
role in each patient’s infusion better. Physicians seemed
to feel more secure that nurses felt more competent; this
improvement was likely due to increased communication
between the physicians and nurses.

This project highlights the importance of interdiscipli-
nary collaboration, particularly between nurses and physi-
cians. As the number of patients on biologic therapies con-
tinues to grow, consistency in practice is essential. Gaps in
education and lack of communication led to many of the
inconsistencies at our center. One strength of this project
included close monitoring of the SOP which ensured on-
going evaluation as well as continuing opportunity to im-
prove care. For example, we conducted monthly infusion
protocol QI meetings after SOP implementation. Initially,
this included the NP, physician leader, GI division nurse,
and an infusion nurse. However, the group evolved to in-
clude a broader group of stakeholders: a nurse manager,
hospital QI representative, data manager, rheumatologist,
and nephrologist that also prescribe infusions. These meet-
ings focused on what was working well and areas needing
improvement. The group is currently collecting additional
data that should help improve outcomes.

A limitation of this study is the lack of safety check-
list completion data before SOP implementation. For this
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reason, we chose the first 6 months of checklist data after
SOP implementation as our baseline. Therefore, we cannot
fully determine whether improvement occurred as a result
of the SOP and our continuous QI efforts versus a cointer-
vention or secular trend. Additionally, although we utilized
continuous quality improvement to optimize the imple-
mentation of the checklist portion of the SOP, our contin-
uous QI efforts did not extend to other aspects of the SOP,
including laboratory test completion. Rather, we analyzed
laboratory testing as a secondary measure of protocol fi-
delity using a retrospective pre—post analysis. Therefore,
formal conclusions about improvement in laboratory test-
ing as a result of SOP implementation cannot be made.

In the future, this SOP will be updated based on new
knowledge from the literature and experience with its use.
The SOP will also be the basis for creating a protocol for
rapid 1-hour infliximab infusions and nonhospital-based
infusions, which also require safe, consistent care. It should
decrease time away from school and work and enable the
units to give infusions to more patients each day. The SOP
development process also helped nephrologists and rheu-
matologists at our center design SOPs for biologics and
chemotherapeutic agents. Our pediatric GI division plans
to utilize this process to develop protocols for other dis-
eases, such as patients undergoing a liver transplant.

Currently, we only evaluated prescreening safety check-
list adherence, laboratory monitoring, and nurse and
physician satisfaction. Although quality, safety, commu-
nication, and efficiency of patient care were improved,
it is unclear whether the protocol has improved patient
outcomes. In the future, the infrastructure will be used
to measure the impact of the SOP on clinical outcomes,
which is essential for determining best practices.
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