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Abstract:
Background: Antimicrobial resistance (AMR) is a global issue that jeopardizes the health of people
worldwide. Antibiotics are overused in the community and in hospitals; there is a blind usage of
antibiotics, by treating suspected bacterial infections, viral illnesses or noninfective causes of inflammation
which contribute to AMR, increasing costs and is ineffective. There is a need for a rapid blood test to aid in
the diagnosis of bacterial infections. The current practice is to use blood cultures, which take 72 hours to
result, wasting precious time. Procalcitonin (PCT) is a 116-amino acid that is secreted primarily by the Ccells of the thyroid gland. There is an association between systemic bacterial infections and rapid release of
PCT levels. PCT has a sensitivity of 89%, specificity of 94%, a negative predictive value of 90% and a
positive predictive value of 94% in the diagnosis of sepsis, and is a more reliable biomarker when
compared to C-reactive protein, Interleukin-6 and lactate .
Purpose: The Doctorate of Nursing Practice (DNP) scholarly project is a Quality Improvement Project
(QIP) used to develop a clinical practice guideline (CPG) for the use of PCT as a guide for the initiation or
cessation of antibiotic therapy in clinical practice.
Methods: This QIP is a non-experimental approach used in the development of a CPG in a three phase
approach through the formation of an expert panel by evaluating the CPG using the AGREE II tool
(AGREE Next Step Consortium, 2009) and the Provider Feedback Survey (PFS). Phase one involved
forming the expert panel of subject matter experts (SMEs), reviewing the current recommendations,
appraising the evidence with the AGREE II tool and providing feedback. In phase two, the revised CPG
was again evaluated by using the PFS with recommendations given by the SMEs. Phase three was
composed of a second set of stakeholders who were recommended by the initial SMEs , who additionally
incorporated feedback of the draft of the CPG by using the PFS. The final draft of the CPG, was then
presented to the facility for approval and use in clinical practice.
Results: The responses and frequency distributions of the AGREE II tool (N=4) were presented. Scope
and Purpose (100%) and Clarity of Presentation (98.6%) scored the highest, with Stakeholder Involvement
(58.3%) scoring the lowest. The responses and frequency distributions of the Provider Feedback Survey
(N=8) were also collected and scored per percentage of agreement. Both frequency distributions were
illustrated with histograms. Respondents overall feedback was favorable with 87.5% stating that they
would adopt the CPG if approved, into their clinical practice.
Implications: The CPG for the use of PCT as a guide for antibiotic therapy will provide clinicians with an
aid in the decision making process for the initiation and cessation of antibiotic therapy for those patients
with a suspected bacterial infection. This will enhance clinical practice by decreasing the inappropriate use
of antibiotics, reducing unnecessary hospital admissions, decrease length of stay, minimize the treatment
of antibiotic induced side effects, improve costs savings and the reallocation of resources.
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Development of a Guideline Using Procalcitonin as a Guide for Antibiotic Therapy
Overview
Antimicrobial resistance (AMR) , is a serious international issue that threatens world health (Carlet,
Pulcini, & Piddock, 2014). AMR is the ineffectiveness of a medication to treat bacteria, viruses, fungi and
parasites due to the alteration or adaptation of the infecting microbe to the medication (World Health
Organization, 2014). Several things have contributed to this problem, including the overuse of antibiotics
in healthcare systems and agricultural markets (Carlet et al., 2014). Fewer new antibiotics have been
developed in recent years, and an increase in AMR has been noted in gram-negative bacteria (Carlet et al.,
2014). Infections due to antibiotic resistant organisms are associated with higher rates of morbidity and
mortality , as well as a greater economic burden (Gandra, Barter, & Laxminarayan, 2014). The costs
associated with AMR in Europe in 2007 was 1.5 billion euros, and in the United States, for the year 2000,
the cost was estimated to be 55 billion dollars (Gandra et al., 2014). It is estimated that each year in the
United States, 2 million people are infected with an AMR organism, resulting in at least 23,000 deaths
(The Centers for Disease Control and Prevention, 2014). In response to the worsening AMR, several nongovernmental and governmental agencies of some countries have introduced campaigns to improve
appropriate antibiotic use (Carlet et al., 2014). The Centers for Disease Control and Prevention (CDC) has
a four step approach to improve AMR: Preventing infections, tracking infections, improving antibiotic
prescribing/stewardship and developing new drugs and diagnostic tests (CDC, 2014).
With the expanding health challenges associated with AMR , it has become increasingly important
for providers to prescribe antibiotic therapy only when clinically warranted for susceptible bacterial
infections. However, since rapid and definitive diagnostic tests for bacterial infections are not universally
available at this time, patients with non-specific clinical signs of infection may be misdiagnosed with viral
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infections or some other condition. This results in delayed antibiotic therapy, increased morbidity, and in
some cases, death (Bayram et al., 2015). While blood cultures are currently the gold standard for
diagnosing bacterial infections, they require 48-72 hours to grow, often resulting in a 2-3 day delay before
definitive antibiotic therapy can be initiated. Therefore, there is a need for a rapid blood test to aid in the
diagnosis of those patients with a suspected bacterial infection (Bayram et al., 2015).
Several institutions have started using Procalcitonin (PCT), a prognostic indicator and biomarker of
bacterial infections, to aid in these situations. PCT is a 116-amino acid protein secreted primarily by the
C-cells of the thyroid (Singh & Anand, 2014). It is a precursor to calcitonin, and is also found in the lung
and intestines (Qu, Lu, Liu, & Wang, 2015). PCT is a biomarker for early identification of bacterial
infections, and can be used to clinically guide antibiotic therapy initiation and cessation, reduce AMR, and
ultimately reduce morbidity, mortality and healthcare costs (Qu et al., 2015). PCT, which was approved by
the United States Food and Drug Administration (FDA) in 2007, is used as a marker in sepsis guidelines
in hospitals from California to Florida (Gesensway, 2011).
In healthy individuals, PCT levels are either undetectable or very low (Singh & Anand, 2015). PCT
levels have also been found to be low in patients with viral or fungal infections (Qu et al., 2015). However,
in patients with bacterial infections or sepsis, PCT levels are elevated between 0.5 -2µg/L (Singh &
Anand, 2015). Additionally, these infections have been associated with a rapid release of PCT (Fazili,
Endy, Javaid & Maskey, 2012). When compared to three other inflammatory markers, ( interleulcin-6,
lactate and C-reactive protein), PCT was most reliable for diagnosing sepsis, with 89% sensitivity, 94%
specificity , a negative predictive value of 90% and a positive predictive value of 94% ( Fazili, et al.,
2012).
PCT levels can be drawn and processed within 30-60 minutes (Biomerieux, 2016), (Gesensway,
2011), and therefore offer promise for expediting the diagnosis of bacterial infections, and enabling
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clinicians to discontinue antibiotic therapies when no longer indicated. In the United States, each PCT test
costs approximately $25 (Gesensway, 2011).
Purpose Statement
The purpose of this project was to develop, implement and evaluate an evidence-based clinical
guideline for providers at an acute care community hospital in the mid-Atlantic states to use PCT levels as
a guide for the initiation or cessation of antibiotic therapy. Providers evaluated the clinical guideline by
using the "Appraisal of Guidelines for Research and Evaluation H" (AGREE II tool)(Brouwers et al.,
2010)( see Appendix A) and the "Practitioner Feedback Survey" (PFS) (see Appendices B, C) (Brouwers,
Graham, Hanna, Cameron, & Browman, 2004).
Patients presenting to the emergency department (ED) with suspected bacterial infections including
sepsis, pneumonia and bronchitis, are currently started on antibiotic therapy and admitted. However, PCT
levels, when considered along with clinical presentation, vital signs and blood cell counts, may help
clinicians discriminate bacterial infections from other conditions and thereby decrease the use of antibiotics
when not clinically indicated. (Hoeber, Van Der Geest, Nieboer, & Groenveld, 2015). This would be
expected to limit unnecessary patient exposure to antibiotic therapy and decrease potential adverse
reactions. On an organizational level, this may lead to the reallocation of resources, reduction of
inappropriate admissions and improve costs savings.
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Theoretical Framework
The Knowledge to Action (KTA) framework (Graham et al., 2006) is the theoretical model used to
guide the implementation plan (see Appendices D, E, figure 1). The KTA process is comprised of two
concepts: knowledge creation and an action cycle (Graham et al., 2006). All cycles and phases are fluid
and can influence each other. During the knowledge creation cycle, or knowledge funnel, there are three
phases: the knowledge inquiry or first-generation knowledge , which is the compilation of a multitude of
information and studies of variable quality regarding the topic of interest. Phase two, knowledge synthesis
or second-generation knowledge, comprises the identification, filtering, appraisal, and amalgamation of all
relevant information to address a more specific research question. Phase three, knowledge tools and
products, or third-generation knowledge, incorporates the previous data collected with decision aids and
practice guidelines evolving with concise and explicit information to be used in the application cycle
(Graham et al., 2006).
The action cycle or application, encompasses seven phases: Problem identification, knowledge
adaptation, barrier assessment, selection and tailoring of implementation interventions, monitoring of
knowledge use, evaluation of outcomes and sustained knowledge use (Graham et al., 2006). During the
first phase, the brokenness or practice problem is identified. Secondly, the information that was collected is
adapted to address the identified issue. Next, an assessment of the practice climate, facilitators and barriers
is conducted. The fourth phase involves planning and execution of the intervention. The final three
evaluation phases involve monitoring the use of knowledge and application, determining the impact of
the intervention, and making adjustments to allow for sustained practice change, which will afford users
the best possible outcomes (Graham et al., 2006).
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During the application or action phase, the problem of antibiotic overuse was identified and reviewed
in the context of the various units of the hospital by direct observation. The knowledge creation phase
involved a critical review of journal articles and other sources of data involving PCT, grading the research
by using the Johns Hopkins Nursing Evidence Level and Quality Guide (Newhouse, Dearholt, Poe, Pugh,
& White, 2005) (see Appendix F, table 1) and synthesizing the literature .
A cultural assessment was performed of the targeted facility using the Context Assessment Index
(CAI) (See Appendices G, H) (McCormack et al., 2008) with favorable results. The CAI contains 37
questions with an option of 4 responses and explores 5 factors: collaborative practice, evidence-informed
practice, respect for persons, practice boundaries and evaluation (McCormack et al., 2008). Scoring is
determined by 1 point for strongly agree and 4 points for strongly disagree for each question (McCormack
et al., 2008). The mean scores of 1.0 -2.5 reveal a high degree of agreement, and scores above 2.5 indicate
a high level of disagreement (McCormack et al., 2009). The validity and reliability testing were performed
by an expert panel by test-retest. Cronbach's a for scales ranged from 0.78 to 0.91, with the total scale a =
0.93 (Newhouse, 2010), (McCormack et al., 2008).
For the factors of collaborative practice and evidence-informed practice, the mean scores were 2. For
the factor of respect for persons, the mean score was 1.57. For the factors of practice boundaries and
evaluation, the mean scores were 2.2 and 2.25, respectively. All mean scores were under 2.5, which
signifies a high degree of agreement. The strongest factor was respect for persons, the other four factors'
scores were fairly consistent. While the scores were indicative of a high level of agreement and
conduciveness for organizational readiness for implementation, there is much room for improvement.
Fortunately, the hospital is currently undergoing an organizational restructuring and is evolving into a
climate that is receptive to innovation and change.
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An executive summary (see Appendix I) has been submitted to administrators and end users. The
implementation of this practice change project will be facilitated by supportive hospitalists, infectious
diseases physicians, pulmonologists, intensivists , ED providers and the pathologist on site, who is also the
laboratory chief. It is during the adaptation knowledge to local context , assessment of barriers to
knowledge use and the selection, tailoring implementation of intervention phases that the development of
the clinical practice guideline will take place. Once the clinical practice guideline has been completed, an
evaluation process will be taken to monitor the use and sustainability.
Literature Review
A synthesis of the evidence suggests that PCT is a predictive biomarker in identifying sepsis and
bacterial infections from systemic inflammatory response syndrome (SIRS), pneumonia from heart failure,
and is more specific than CRP, Interleukin-6 (IL-6) and lactate. PCT has also been demonstrated to be a
determinant of antibiotic therapy cessation through serial monitoring. The literature discloses that PCT is
by no means a substitute for clinical judgment, but when used in conjunction with other diagnostic
information, PCT may be the deciding factor when a provider is contemplating initiating or withholding
antibiotic therapy .
A systematic review published by Fazili, Endy, Javaid and Maskey (2012) investigated a
combination of randomized control trials and observational studies and reported that PCT was 89%
sensitive, 94% specific for identifying bacterial infections. Additionally, PCT was found to have a
negative predictive value of 90% and a positive predictive value of 94% and was a more reliable
biomarker when diagnosing sepsis than C-reactive protein, (CRP), IL-6 and lactate. A quasi-experimental
study by Qu, Lu, Liu and Wang (2013) had findings consistent with the Fazili et al., systematic review and
showed that PCT was superior to CRP, IL-6 and serum amyloid A for the early identification of bacterial
infections.
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Bayram et al. (2014) investigated the values of PCT in the identification of sepsis, and the soluble
triggering receptor expressed on myeloid cells-1(sTREM-1), which is a molecule that is a member of the
immunoglobulin system that releases phagocytic cells when exposed to bacterial and fungal infections.
Researchers used the sepsis-related organ failure assessment (SOFA) scoring system and found the
measurements of PCT and sTREM-1 were elevated and therefore significant in the differential diagnosis
between non-inflammatory SIRS and sepsis (Bayram et al., 2014). Similarly, Tian et al., (2012) also found
that PCT had a positive predictive value in the differentiation between sepsis and SIRS.
Liu, Su, Han, Yan and Xie (2015) reported that elevated PCT levels and PCT non-clearance levels
had a correlation with higher mortality in septic patients. They also recommended that PCT should not be
used as a stand-alone prognostic test but may be useful when considered with other test results and the
patients' overall clinical picture (Liu et al., 2015). Their systematic review addressed a limited number of
studies, however, and did not assess the diagnostic accuracy of PCT for predicting death in the ED and the
definition of PCT non-clearance levels for an accurate risk assessment , just that there was a relationship
between elevated PCT levels and a higher mortality rate (Liu et al., 2015). Wacker, Prkno, BrunIchorst and
Schlattmann (2013) found PCT levels to be helpful in the early diagnosis of sepsis but also recommended
that they be used in the proper context based on the clinical picture of the patient, as sepsis is a complex
pathological process and not a specific disease to be identified by a single biomarker.
PCT has been reported to have a fair diagnostic accuracy for bacterial infection or sepsis in
hospitalized adults and can be helpful when ruling out a bacterial infection (Hoeber, Van Der Geest,
Nieboer, & Groeneveld, 2015). However, further research is needed on the safety and efficacy of PCT
when used as the sole determinate to avoid drawing blood cultures based on the patient's clinical
presentation .
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Singh and Anand (2014) investigated point of care testing with PCT in their systematic review and
concluded that PCT can be used as a guide for antibiotic therapy, aids in the early diagnosis of sepsis,
pneumonia and bronchitis and can be used as a prognostic tool for morbidity and mortality. Several other
researchers investigated the prognostic use of PCT in determining bacterial infections and sepsis with
promising results (Poddar et al., 2015), (Reidel, Melendez, An, Rosenbaum, & Zenilman, 2011), (Magrini
et al., 2014).
Schuetz et al., (2007) proposed an algorithm (see Appendices J, K, figure 2) to guide care using PCT
levels. Their algorithm indicate that if a PCT level is under 0.1 pig/L, it is very unlikely that there is a
bacterial infection and antibiotics are to be withheld, with PCT levels repeated after 6-24 hours. The
provider should only consider using antibiotics if the patient is hemodynamically unstable. PCT levels
between 0.1-0.25 ttg/L are unlikely to reflect a bacterial infection and again, the recommendation is for the
provider to withhold antibiotic therapy, recheck levels in 6-24 hours, and only consider antibiotics in the
setting of a severe comorbidity, localized infection or immunosuppression. The researchers' algorithm
indicates that a bacterial infection is likely if PCT levels are between 0.25-0.5 µg/L, so antibiotics are
recommended at that point, with re-evaluation after 3, 5 and 7 days. PCT levels over 0.5 1.1g/L are very
likely to reflect a bacterial infection so antibiotics should be started and continued until there is an 80-90%
decrease of the peak PCT level. Again, the provider should re-evaluate PCT levels after 3, 5 and 7 days.
The researchers state that not all patients with an elevated PCT level have sepsis, and this algorithm should
not be used for patients with life-threatening diseases (Kaur et al., 2013).
Walker (2015) also recommended a PCT guided antibiotic protocol approach, but warned that
clinical judgment should be the driving factor for initiation of therapy. She recommended testing be
repeated on days 1, 5, 7 and then every 48 hours as opposed to daily testing .
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Numerous researchers have found that PCT may help providers limit antibiotic therapy when PCT
levels are below 0.5 ng/L in the critically ill patient population (Deliberto et al., 2013) (Dolatabadi et al.,
2015).
PCT has been used for diagnostic purposes in combination with other clinical markers by numerous
researchers. IL-6 and PCT have been shown to play a significant predictive role in mortality in
hospitalized adult patients with pneumonia (Andrijevic, Matijasevic, Andrijevic, Kovacevic, & Zaric,
2014). PCT and CRP were found to be effective in differentiating between acute decompensated heart
failure (ADHF) and community acquired pneumonia (CAP) in patients presenting to the ED with acute
dyspnea (Magdy, Hussein, Amany, Hebatallah &Reham, 2014), (Alba et al., 2015), (Thydkov et al.,
2015). PCT has been shown to be a better prognostic biomarker in the diagnosis of hospital acquired
pneumonia (HAP) than CRP or erythrocyte sedimentation rate (ESR) (Elkhashab, Swelem, Ma, Hattata,
& Atta, 2014).
Methods
Design
The design and purpose of this quality improvement scholarly project involved the development of a
clinical practice guideline (CPG) using procalcitonin as a guide for the initiation or cessation of antibiotic
therapy.
Sample
The sample for this project were providers who are directly involved with treating patients with
antibiotics for suspected bacterial infections. There were two separate samples groups. The first sample
group (N=4), were providers invited to participate on a panel of experts by electronic mail for the purpose
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of the development of the CPG involving PCT (see Appendix L). Participation was voluntary and
members included providers such as hospitalists, an infectious diseases physician, a pulmonologist (see
Appendix M) and the DNP student leader conducting the project. A physician champion, who has
experience using PCT at another facility, had agreed to participate with the project and this group of
providers , was instrumental in the development of the CPG. They were asked to participate in two to three
meetings. The second sample group (projected N=4) included "expert" providers identified by the first
sample group, and were asked to evaluate the final revision of the CPG before it was submitted to the
hospital for final approval. Providers for both samples included advanced practice nurses, ED providers,
Pulmonologists, Hospitalists and Infectious Diseases physicians.

Setting
The setting of this project was an acute care hospital in the mid-Atlantic states that does not currently
use PCT in their clinical practice. The CPG will pertain to all patients who present to the hospital with
suspected bacterial infections.
Procedures
The DNP student leader developed a preliminary draft of the CPG using procalcitonin as a guide
for antibiotic therapy. This CPG was based on an algorithmic approach and evidence-based literature, to
include randomized controlled trials, observational studies, prospective studies, systematic reviews, and
meta-analysis. Upon approval from the DNP committee, stakeholders were asked by electronic mail to
volunteer to participate on the panel of experts . Once the panel of 4 members had been established, panel
members were asked to meet three to four times for input during the creation, editing and evaluation of the
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CPG. During the initial phase of the development and at the first meeting, committee members were asked
to evaluate the CPG by using the AGREE II tool.
The AGREE II tool was developed as an instrument to assess the quality, variability, methodological
rigor and transparency of guidelines (Brouwers et al., 2010). It contains 23 questions and is comprised of
six domains : 1) scope and practice, 2) stakeholder involvement, 3) rigor of development, 4) clarity of
presentation, 5) applicability and 6) editorial independence. Respondents are asked to answer each
question using a Likert scale of 1-7, with 1 representing "strongly disagree" and 7 representing "strongly
agree".
Due to schedule constraints, the DNP leader had met with each provider individually and discussed
an overview of the practice issue, and the current process defined, and the timeline involved. Also during
the meeting, a tentative date for the next meeting based on committee member availability was set, roles
were defined, deliverables were discussed , and recommendations from the literature were analyzed and
discussed based on the algorithm of the Schuetz et al., (2007) study, and meta-analysis . The members of
the expert panel were provided information regarding PCT, the preliminary CPG, an orientation and a
copy of the AGREE II tool. The expert panel members were asked to appraise the preliminary draft of the
CPG using the AGREE II tool, make any revisions or recommendations and return the results either
electronically or in person by 10-14 days.
Prior to the second meeting, the CPG was revised based on recommendations of panel members and
AGREE II tool scores. Again, due to schedule conflicts, expert panel members were met with individually,
and provided a copy of the revised CPG, and an overview of the Provider Feedback Survey (PFS). The
expert panel members were asked to evaluate the CPG using the PFS.
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The PFS is an instrument with 23 questions to assess the usability and applicability of a CPG
(Brouwers et al., 2004). During the instrument's development, it was originally titled, "Practitioner
Feedback Questionnaire" (PFQ)and four factors were identified that predicted 60% of the variance of
guidelines (Brouwers et al., 2004). These factors were guideline acceptability, applicability, comparative
value and quality (Brouwers et al., 2004). Respondents have the option of three potential answers for each
question. The first question offers the option of "yes", "no" or "unsure" and the 22 remaining questions
offer the option of "strongly agree", " neither agree or disagree" , or "strongly disagree".
Expert panel members were asked to return the results of the PFS and any further recommendations
withinl 0-14 days. At this time, a a third and final meeting was scheduled for panel members to review and
sign off on the final version of the CPG. Panel members were asked to identify potential end users and key
stakeholders for the second sample group to evaluate the final version of the CPG using the PFS.
The second sample group was asked by electronic mail or in person to evaluate the final revision of
the CPG by using the PFS. They were asked to return the results within 10-14 days, either electronically or
in person. This input was compiled with the data collected from the first sample group.
The final CPG was submitted to the targeted facility for final approval for use.
Data Collection
The QIP was initiated on June 6, 2016 and concluded on July 20, 2016. Data was collected from
each of the expert panel members' responses on the AGREE II tool (see Appendix N) and the PFS 10-14
days after each meeting. After the conclusion of the last committee meetings, each participant's responses
were recorded by the DNP student leader onto a Microsoft Excel spreadsheet looking at common themes,
frequencies and responses using basic descriptive statistics. The spreadsheet reflected the six domains
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from the AGREE II tool and a second spreadsheet reflected the questions from the PFS. This data was then
analyzed using SPSS software version 22 and a frequency distribution was illustrated in a histogram.
Protection of Human Rights and Plans for Submission to IRB Committee
To protect human rights during the implementation of this quality improvement project, a query for a
non-human subjects research determination was submitted to the University of Maryland, Baltimore
Institutional Review Board (IRB). This project did not require informed consent of subjects.
There were no provider identifiers, responses were sent to electronic mail that was password secured
and accessible to the DNP student leader only . All responses were kept confidential. All written
documents were locked in a secure cabinet and was accessible to the DNP student leader only.
Results
The CPG (see Appendix P) was developed based on various journal articles that were reviewed
and systematically graded . The expert panel members were asked to evaluate the preliminary CPG using
the AGREE II tool. The frequency distribution of responses are reflected on Table 1. The domain scores
were calculated using the formula defined by Brouwers et al., (2010). The following domain scores were
based on the respondents evaluation of the CPG (see Table 2): Scope and Purpose scored 100%, Clarity of
Presentation scored 98.6%, Rigour of Development scored 85.4%, Applicability scored 72.9%, Editorial
Independence scored 64.6% and Stakeholder Involvement scored 58.3%, the lowest, which was a
reflection of the views and preferences of the target population, and the definition of the target users of the
guideline. The frequency distribution is illustrated on a histogram (see figure 1).
The preliminary CPG was revised and the expert panel was again asked to evaluated the CPG using
the PFS. These responses were collected and the panel was asked to identify 4 additional clinical experts to
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evaluate the CPG using the PFS. Upon completion of the evaluation of the CPG using the PFS, all
responses were collected and recorded onto a spreadsheet. The frequency distribution of responses to the
PFS are presented on table 3. There were several scores that were in 100% agreement and the lowest score
was 50% pertaining to the draft recommendations being too expensive to apply. The summary of
percentages of agreement (see table 4) were fairly consistent, with 87.5% of the providers agreeing that
they would adopt the CPG into clinical practice if it was approved by the hospital.
The significance of the QIP was the consensus of the expert panel who were in total agreement with
many of the clinical aspects and the potential value that this biomarker promises. They all agreed to
participate because they were of the opinion that a change needs to be made in clinical practice regarding
the identification of bacterial infections, and to date, the use of PCT appears to be the best option. Although
PCT may not be the perfect biomarker to identify all bacterial infections, evidence has shown that it is
more sensitive and specific than what is currently being used. The initial CPG underwent very little
revisions during the development and implementation of this exercise, and additions were made after
evaluations were performed using the instruments, which is reflective of the strength of the scientific
evidence.
The limitations of this project was the small sample size. There were other clinicians who voiced
their interest in participating, but due to time constraints, the sample size was kept small, which resulted in
the inability to achieve the appropriate power to compute descriptive and inferential statistics. However,
the results of the assessments were consistent and predictive of what a larger sample size may reflect. The
strength of the QIP was the development of the CPG reflective of scientific evidence and the
methodological rigor in which the CPG was evaluated using two validated standardized instruments.
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Conclusion
The data collected from this QIP reflected acceptance by the respondents for appropriateness into
clinical practice. Successful implementation of the CPG requires acceptance by the facility, the
identification of barriers and facilitators, and a conscious effort in changes of provider behaviors. The
ultimate goal of this QIP was to develop a CPG that was evidence-based, systematic, transparent and
relevant to clinical practice. With the addition of PCT, clinicians will have another diagnostic biomarker to
aid in the clinical decision making process of initiating or discontinuing antibiotic therapy. It is
hypothesized that the use of PCT will identify those patients with a bacterial infection, potentially decrease
the inappropriate use of antibiotics, shorten the patient's length of stay, minimize unnecessary hospital
admissions, improve costs savings and aid with the reallocation of resources.
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Table 1

Frequency Distribution of Responses to Items 1 to 23 in the AGREE II tool (N = 4 respondents)

Score
Item

1

2

3

4

5

6

7

DOMAIN 1. SCOPE AND PURPOSE
1. The overall objective(s) of the guideline is (are
specifically described.

4

2. The health question (s) covered by the guideline is (are)
specifically described.

4

3. The population (patients, public, etc.) to whom the
guideline is meant to apply is specifically described.

4

DOMAIN 2. STAKEHOLDER INVOLVEMENT
4. The guideline development group includes individuals
from all relevant professional groups.

1

5. The views and preferences of the target population
(patients, public, etc.) have been sought.

3

1

2

2

2

1

3

1

6. The target users of the guideline are clearly defined.
DOMAIN 3. RIGOUR OF DEVELOPMENT
7. Systematic methods were used to search for evidence.
8. The criteria for selecting the evidence are clearly
described.
9. The strengths and limitations of the body of evidence
are clearly described.
10. The methods for formulating the recommendations are
clearly described

1

3

1

3

2

2
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Table 1. Continued
Score
Item

1

2

3

4

5

6

7

11. The health benefits, side effects, and risks have been
considered in formulating the recommendations.

4

12. There is an explicit link between the recommendations
and the supporting evidence.

4

13. The guideline has been externally reviewed by experts
prior to its publication.

1

14. A procedure for updating the guideline is provided.

3

1

1

1

l

DOMAIN 4. CLARITY OF PRESENTATION
4

15. The recommendations are specific and unambiguous.
16. The different options for management of the condition
or health issue are clearly presented.

1

3
4

17. Key recommendations are easily identifiable.

DOMAIN 5. APPLICABILITY
18. The guideline describes facilitators and barriers to its
application.
19. The guideline provides advice and/or tools on how the
recommendations care be put into practice.
20. The potential resource implications of applying the
recommendations have been considered.

2

1

1

1

3

4
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Table 1. Continued
Score
Item

1

2

3

4

5

6

7

1

1

1

21. The guideline presents monitoring and/or auditing

criteria.

1

DOMAIN 6. EDITORIAL INDEPENDENCE
22. The views of the funding body have not influenced the
content of the guideline

1

23. Competing interests of guideline development group
members have been recorded and addressed.

1

1

1

1

3

Note: Score: 1, Strongly Disagree or when there is no information that is relevant to the AGREE II item or
if the concept is very poorly reported. 7, Strongly Agree, when the quality of reporting is exceptional and
where the full criteria and considerations articulated in the User's Manual have been met. Scores between 2
and 6 are for when the reporting of the AGREE II item does not meet the full criteria or considerations.
(Brouwers et al., 2010).
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Table 2

Domain Scores for the AGREE II tool (N = 4 Respondents) in Order of Magnitude

Domain

Scope and purpose
Stakeholder involvement
Rigour of Development
Clarity of Presentation
Applicability
Editorial Independence

Number
of
Items
3
3
8
3
4
2

Maximum
Possible
Score
84
84
224
84
112
56

Minimum
Possible
Score
12
12
32
12
16
8

Obtained
Score
84
54
196
83
86
39

Domain
Score
(%)
100%
58.3%
85.4%
98.6%
72.9%
64.6%

Note: Maximum Possible Score = 7 x Number of Items x Number of Respondents; Minimum Possible
Score =1 x Number of Items x Number of Respondents; Domain Score = (Obtained Score — Minimum
Possible Score) /(Maximum Possible Score — Minimum Possible Score) x 100 (Brouwers et al., 2010).
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Table 3
Frequency Distribution of Responses to Items 1 to 23 on the Practitioner Feedback Survey (N=8)

Item

No

1.Are you responsible for the care of
patients for whom this draft guideline
report is relevant? This may include the
referral, diagnosis, treatment, or follow-up
of patients?

Yes

8
Strongly
Strongly
Disagree Disagree Neutral Agree Agree

2. The rationale for developing a guideline,
as stated in the "Choice of Topic" section
of this draft report, is clear.

8

3. There is a need for a guideline on this
topic.

1

7

4. The literature search is relevant and
complete (e.g., no key trials were missed
nor any included that should not have been)
in this draft guideline.

2

6

5. I agree with the methodology used to
summarize the evidence included in this
draft guideline.

8

6. The results of the trials described in this
draft guideline are interpreted according to
my understanding of the data.

8

7. The draft recommendations in this report
are clear.

8

8. I agree with the draft recommendations
as stated.
1

7
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9. The draft recommendations are suitable
for the patients for whom they are intended.
10.The draft recommendations are too
rigid to apply to individual patients.

8

3

5

11.When applied, the draft
recommendations will produce more
benefits for patients than harms.

1

7

12.The draft guideline report presents
options that will be acceptable to patients.

8

13.To apply the draft recommendations will
require reorganization of services/care in my
practice setting.

5

3

14.To apply the draft recommendations will be
technically challenging.

5

3

15.The draft recommendations are too
expensive to apply.

4

3

1

1

7

16.The draft recommendations are likely to be
supported by a majority of my colleagues.
17.If I follow the draft recommendations, the
expected effects on patient outcomes will be
obvious.
18.The draft recommendations reflect a more
effective approach for improving patient
outcomes than is current usual practice. (if they
are the same as current practice, please tick NA).

2

6

8

19.When applied, the draft recommendations
will result in better use of resources than current
usual practice (if they are the same as current
practice, please tick NA).
8
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20. I would feel comfortable if my patients
received the care recommended in the draft
guideline.

1

7

21. This draft report should be approved as a
practice guideline.

1

7

Not

Unsure

Likely

Very
Likely

22. If this draft report were to be approved as a
practice guideline, how likely would you be to
make use of it in your own practice?

1

7

23. If this draft report were to be approved as a
practice guideline, how likely would you be to
apply the recommendations to your patients?

1

7
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Table 4. Summary of Percentage of Agreement with Practitioner Feedback Survey Items
Percentage of Agreement
Survey Item
1.Responsible for direct patient care.

100%

2. The rationale for developing a guideline is clear.

100%

3. There is a need for a guideline on this topic.

87.5%

4. Literature search is relevant and complete.

75%

5. Agree with the methodology used to summarize draft guideline.

100%

6. Draft guideline is interpreted according to the understanding of
the evidence.

100%

7. Draft recommendations are clear.

100%

8.Agree with the draft recommendations as stated.

87.5%

9. Draft recommendations are suitable for intended population.

100%

10.Draft recommendations are too rigid to apply to individual
patients.

62.5%

11.Draft recommendations will produce more benefits for patients
than harm.

87.5%

12.Draft guideline presents options that will be acceptable to
patients.

100%

13.Application of the draft recommendations will require
reorganization of services/care in my practice setting.

62.5%

14.Application of the draft recommendations will be technically
challenging.

62.5%

15.Draft recommendations are too expensive to apply

50%

16.Draft guideline recommendations are likely to be supported by a
majority of colleagues.

87.5%

17.By following the draft guideline recommendations, the expected
effects on patient outcomes will be obvious.

75%

18.The draft guideline recommendations reflect a more effective
approach for improving patient outcomes than is current usual
practice.

100%

19.When applied, the draft guideline recommendations will result in
better use of resources than current usual practice.

100%
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Table 4. Continued

20. Feel comfortable if my patients received the care recommended
in the draft guideline.

87.5%

21. Draft guideline should be approved as a practice guideline

87.5%

22. If draft guideline were to be approved, comfortable using it in
clinical practice.

87.5%

23. If draft guideline were to be approved as a practice guideline, I
would apply the recommendations to my patients.

87.5%
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Figure 1. Histogram of Domain scores of AGREE II Tool (N=4)
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Figure 2. Histogram of Percentage of Agreement of Provider Feedback Survey (N=8)
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Appendix A: AGREE II INSTRUMENT

DOMAIN 1. SCOPE AND PURPOSE
1. The overall objective(s) of the guideline is (are) specifically described.
1
Strongly
Disagree

2

3

4

5

6

i

7
Strongly
Agree

Comments

2. The health question (s) covered by the guideline is (are) specifically described.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically
described.
1
Strongly
Disagree

2

3

Comments

DOMAIN 2. STAKEHOLDER INVOLVEMENT

4

5

6

7
Strongly
Agree
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4. The guideline development group includes individuals from all relevant professional groups.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

5. The views and preferences of the target population (patients, public, etc.) have been sought.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

5

6

7
Strongly
Agree

5

6

7
Strongly
Agree

Comments

6. The target users of the guideline are clearly defined.
1
Strongly
Disagree

2

3

4

Comments

DOMAIN 3. RIGOUR OF DEVELOPMENT

7. Systematic methods were used to search for evidence.
1
Strongly
Disagree

2

3

4
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Comments

8. The criteria for selecting the evidence are clearly described.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

6

7
Strongly
Agree

6

7
Strongly
Agree

Comments

9. The strengths and limitations of the body of evidence are clearly described.
1
Strongly
Disagree

2

3

4

5

Comments

10. The methods for formulating the recommendations are clearly described
1
Strongly
Disagree

2

3

4

5

Comments

11. The health benefits, side effects, and risks have been considered in formulating the
recommendations.
1

2

3

4

5

6

7
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Strongly
Disagree

Strongly
Agree

Comments

12. There is an explicit link between the recommendations and the supporting evidence.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

13. The guideline has been externally reviewed by experts prior to its publication.
1
Strongly
Disagree

2

3

4

1

5

6

7
Strongly
Agree

5

6

7
Strongly
Agree

Comments

14. A procedure for updating the guideline is provided.
1
Strongly
Disagree

Comments

2

3

4
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DOMAIN 4. CLARITY OF PRESENTATION

15. The recommendations are specific and unambiguous.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

16. The different options for management of the condition or health issue are clearly presented.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

5

6

7
Strongly
Agree

Comments

17. Key recommendations are easily identifiable.
1
Strongly
Disagree

Comments

2

3

4
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DOMAIN 5. APPLICABILITY

18. The guideline describes facilitators and bathers to its application.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

19. The guideline provides advice and/or tools on how the recommendations care be put into practice.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

20. The potential resource implications of applying the recommendations have been considered.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

5

6

7

Comments

21. The guideline presents monitoring and/or auditing criteria.
[

1

2

3

4
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Strongly
Disagree

Strongly
Agree

Comments

DOMAIN 6. EDITORIAL INDEPENDENCE
22. The views of the funding body have not influenced the content of the guideline
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comments

23. Competing interests of guideline development group members have been recorded and addressed.
1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

4

5

6

7
Highest
Possible
Quality

Comments

OVERALL GUIDELINE ASSESSMENT
1.

Rate the overall quality of this guideline.

1
Lowest
Possible
Quality

2

3

2. I would recommend this guideline for use.
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Yes
Yes, modifications
No

Notes

The AGREE II tool. Browers, M., Kho, M., Browman, G., Cluzeau, F., Feder, G., Fervers, B., Makarski,
J., (2010). AGREE II: Advancing guideline development, reporting and evaluation in healthcare. Journal
of Canadian Medical Association, 182 (18), E839-842.
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Appendix B: Practitioner Feedback Survey
For each item, please check off the box that most adequately reflects your opinion.
Unsure
Yes
No
1. Are you responsible for the care of patients for whom this draft guideline
•
•
0
report is relevant? This may include the referral, diagnosis, treatment, or
follow-up of patients.
If you answered "No" or "Unsure", there is no need to answer or return this questionnaire. If you answered "Yes",
please answer the questions below and return to [enter expected destination of surveys].
Strongly
Strongly
Neither
agree or
disagree
agree
disagree
•
•
•
2. The rationale for developing a guideline is clear.
•
•
•
3. There is a need for a guideline on this topic.
0
•
0
4. The literature search is relevant and complete (e.g., no key evidence was
missed nor any included that should not have been) in this draft guideline.
•
0
•
5. I agree with the methodology used to summarize the evidence included in
this draft guideline.
0
CI
•
6. The results of the evidence described in this draft guideline are interpreted
according to my understanding of the evidence.
•
•
•
7. The draft recommendations in this report are clear.
•
•
•
8. I agree with the draft recommendations as stated.
0
0
0
9. The draft recommendations are suitable for the patients for whom they
are intended.
•
•
•
10. The draft recommendations are too rigid to apply to individual patients.
0
•
•
11. When applied, the draft recommendations will produce more benefits for
patients than harms.
•
•
•
12. The draft guideline presents options that will be acceptable to patients.
0
•
•
13. To apply the draft recommendations will require reorganization of
services/care in my practice setting.
0
•
0
14. To apply the draft guideline recommendations will be technically
challenging.
•
•
•
15. The draft guideline recommendations are too expensive to apply.
0
•
•
16. The draft guideline recommendations are likely to be supported by a
majority of my colleagues.
D
•
D
17. If I follow the draft guideline recommendations, the expected effects on
patient outcomes will be obvious.
•
Cl
0
18. The draft guideline recommendations reflect a more effective approach
for improving patient outcomes than is current usual practice. (If they are
the same as current practice, please tick NA). NA •
0
•
0
19. When applied, the draft guideline recommendations will result in better
use of resources than current usual practice. (If they are the same as
current practice, please tick NA). NA •
0
0
0
20. I would feel comfortable if my patients received the care recommended
in the draft guideline.
•
•
•
21. This draft guideline should be approved as a practice guideline.
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22. If this draft guideline were to be approved as a practice guideline, I would
use it in my own practice.
23. If this draft guideline were to be approved as a practice guideline, I would
apply the recommendations to my patients.

46

❑

❑

■

■

❑

❑

Adapted from: Brouwers, M.C., Graham, LD., Hanna, S.E., Cameron, DA, & Browman, G.P. (2004). Clinicians' assessments of practice
guidelines in oncology: The CAPGO survey. International Journal of Technology Assessment in Health Care, 20(4), 421-6.
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Appendix C: Permission obtained to use the AGREE II tool and The Provider Feedback Survey
Mar 29 (1 day ago)

mbrouwer
Dear Dr. Brouwers,
My name is Raymond Zarate and I am a doctoral student at the University of Maryland, Baltimore ,School of
Nursing, U.S.A. I am writing to you asking for permission to use the AGREE II tool and the Provider Feedback
Survey as an appendix in my scholarly paper.
Thank you very much,
Raymond Zarate

rzara0O1umarvland.edu

Reply Forward

Brouwers, Melissa

me
Yes of course. Good luck with your paper.
Cheers,
Melissa

From: Raymond Zarate [mailtonara001@umaryland.edu]
Sent: 29-Mar-16 8:55 AM
To: Brouwers, Melissa
Subject: AGREE II tool

10:59 AM (16 minutes ago)
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Appendix D: Figure 1. Knowledge to Action Cycle
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Knowledge to Action cycle adapted from Graham, Logan, Harrison, Strauss, Tetroe, Caswell, Robinson
(2006). Lost in Knowledge Translation: Time for a Map? The Journal of Continuing Education in the
Health Professions. Vol. 26, No. 1, p. 19.
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Appendix E: Email obtaining permission to use KTA diagram

Graham, Dr. Ian (OHRI-CEP)

6:19 PM (1 hour ago)

e
me
Hi Raymond, happy for you to use the figure. If you go on to publish your project and want to include the
figure you will also need permission from the journal. All the best, ian
Ian D Graham, PhD FCAHS FNYAM
Professeur titulaire I Professor
Ecole d'epidemiologie, sante publique et medecine preventive
School of Epidemiology, Public Health and Preventive Medicine
School of Nursing I Ecole des sciences infirmieres (cross-appointed)
Universite d'OttawaiUniversity of Ottawa
451 Smyth, Ottawa ON K1H 8M5 Canada
Senior Scientist
Centre for Practice-Changing Research
The Ottawa Hospital Research Institute
501 Smyth Road, Box 711
Ottawa, Ontario K1H 8L6
Tel (613) 737-8899 x 73851
Fax (613) 739-6938
email: igraham@ohri.ca
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APPENDIX F
TABLE 1
JOHNS HOPKINS EVIDENCE-BASED INDIVIDUAL EVIDENCE SUMMARY, DEVELOPMENT OF A GUIDELINE USING PROCALCITONIN AS A GUIDE
FOR ANTIBIOTIC THERAPY

1/30/2016

#

Author

Date

Evidence Type

Fazili, Endy,
Javaid, Maskey

2012

1

Systematic Review of
Randomized control
trials and
Observational studies.

Qu, Lu, Liu,
Wang

2013

2

Quasi-experimental
study

Bayram et al.

2014

Prospective study and
systematic review

3

Sample &
Sample Size

Results/ Recommendations

PCT has a sensitivity of
89%, specificity of 94%, a
negative predictive value of
94%, a positive predictive
value of 94% in the
diagnosis of sepsis and is a
more reliable biomarker
when compared to Creactive protein, InterleukinN/A 6 and Lactate.
PCT was found to be
superior to CRP, IL-6 and
serum Amyloid in the early
identification of bacterial
infection.
N=326
Found that PCT
measurements were
significant in the differential
N=74 diagnosis between non-

Limitations
N/A

RATING
Strength
Quality
III A

Based on 4300
II A
ward beds
Cut-off values
from ROC based
on sensitivity,
specificity
Small sample size III A
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#

Author

Date

Evidence Type

Sample &
Sample Size

RATING

Results/ Recommendations

Limitations

Strength
Quality

inflammatory SIRS and
sepsis.
4

5

Tian, Pan, Ma,
Liao, Su, Gu,
Qin

2012

Retrospective study

Liu, Su, Han,
Yan, Xie

2015

Systematic review and
meta-analysis

Found that PCT had a
positive predictive value in
the differentiation between
N=104 SIRS and sepsis
Observed that elevated PCT
levels and PCT nonclearance levels had a higher
correlation with higher
mortality in septic patients.
Also recommended that PCT
should not be used as a
stand-alone prognostic test
but maybe useful with other
clinical factors.

N=23
Wacker et al.

2013

6

Hoeber et al.
7

2015

Systematic review and
meta-analysis

Systematic review and
meta-analysis

Found that PCT is helpful in
the early diagnosis of sepsis
and recommended that it be
used within the proper
context based on the clinical
N=30 presentation.
Reported the fair diagnostic
accuracy of PCT in the
identification of bacterial
N=58 infections and sepsis as well

N/A

III A

Limited amount
of available
studies, failure to
assess the
diagnostic
accuracy of PCT
for predicting
death in the ED
and the definition
of PCT nonclearance levels
for an accurate
risk assessment.

III C

III B

N/A
Some evidence
for a
concentrationresponse relation

III B
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#

Author

Singh, Anand

Date

2104

Evidence Type

52

Sample &
Sample Size

Results/ Recommendations

as the ability to rule out
between PCT and
the probability of
bacterial infections.
Recommended that further
infection.
research is needed on the
safety and efficacy of PCT as
the sole determinate to avoid
drawing blood cultures.
Concluded that PCT can be
used as a guide for antibiotic
therapy, aids in the early
diagnosis of sepsis and other
respiratory diseases and can
be used as a prognostic tool
for morbidity and mortality.

Systematic Review

8

N/A
Poddar et al.

2015

9

Prospective
observational study
N=
181

10

Reidel et al.

2011

Investigated the use of PCT
in determining bacterial
infections and sepsis
Use of PCT in the
identification of bacterial
infections and sepsis

Prospective
observational study

N=367
11

Magrini et al.

2014

Retrospective
observational study

Limitations

Use of PCT in the
identification of bacterial
N=513 infections and sepsis

RATING
Strength
Quality

III A

N/A
Patients presented III A
late to researchers
after being treated
in other ICUs
III A
Limited number
of patients with
blood culture
confirmed
bacteremia
III A
Retrospective
observational
study
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#

Author

Date

Evidence Type

12

Schuetz et al.

2007

Randomized control
trial

13

Kaur et al.

2013

Systematic review

53

Sample &
Sample Size

RATING

Results/ Recommendations

15

Walker

Deliberto et al.

2015

2013

Systematic review

Randomized control
trial

16

Dolatabadi et al.

2015

Non-randomized
,cross-sectional trial

17

Andrijevic et al.

2014

Quasi-experimental
trial

Strength
Quality

Introduced an algorithmic
approach to guide antibiotic
therapy
N=1002

14

Limitations

Algorithmic approach from
the Schuetz study was
N/A included in the review
Recommended a PCT
guided antibiotic protocol
based on the literature but to
be used with clinical
judgment and that testing
should be repeated on days
1, 5, 7 and then every 48
N=11 hours after.
Demonstrated that PCT may
help providers limit
antibiotic therapy when PCT
levels are < 0.5 ng/L in the
critically ill patient
N=265 population.
Findings similar to the
Deliberto study.
N=170
Revealed that Interleukin-6
and PCT have been shown to
play a predictive role in
mortality in hospitalized
N=101 adult patients with

Diagnosis of viral
infections not
pursued, limited
choice of
antibiotics

IA

III A
N/A
II B

N/A
IA
Single center
study
Small sample size
Not all physicians
cooperated
II A
N/A
II A

Small sample size
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#

Author

Date

Evidence Type

54

Sample &
Sample Size

Results/ Recommendations

Limitations

RATING
Strength
Quality

pneumonia.
18

Magdy et al.

2014

Analytical
comparative study

19

Alba et al.

2015

Cohort study

20

Zhydkov et al.

2015

Cohort study

21

Elkhashab et al.

2014

Cohort study

Demonstrated the
effectiveness of PCT and
CRP in differentiating
between acute
decompensated heart failure
and community acquired
pneumonia in patients
NO presenting to the ED with
acute dyspnea.
Results comparable to the
Aziz study
N=453
Results comparable to the
Aziz study
N=925
Determined that PCT is a
better prognostic biomarker
in the diagnosis of hospital
acquired pneumonia than
CRP or erythrocyte
N=15 sedimentation rate.

III B

N/A
Modest sample
size
Inclusion of only
inpatients

III A
III A
III B

Small sample size
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Appendix G

Context Assessment Index (CAI)
For each of the following statements, please place an "X'
under SA=Strongly Agree, A=Agree, D=Disagree, SD=Strongly Disagree
HCP=Healthcare Professionals

SA A D SD

01

Personal and professional boundaries between HCPs are maintained

02

Decisions on care and management are clearly documented by all staff

03

A proactive approach to care is taken

04

All aspects of care/treatment are based on evidence of best practice

05

The nurse leader acts as a role model of good practice

06

HCPs provide opportunities for patients to participate in decisions about their own care

07

Education is a priority

08

There are good working relations between clinical and non-clinical staff

09

Staff receive feedback on the outcomes of complaints

10

HCPs in the MDT have equal authority in decision making

11

Audit and/or research findings are used to develop practice

12

A staff performance review process is in place which enables reflection on practice, goal setting and is regularly
reviewed

13

Staff have explicit understanding of their own attitudes and beliefs towards the provision of
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care
14

Patients are encouraged to be active participants in their own care

15

There is high regard for patients privacy and dignity

16

HCPs and healthcare support workers understand each others role

17

The management structure is democratic and indusive

18

Appropriate information (large written print, tapes, etc) is accessible to patients

19

HCPs and patients work as partners providing individual patient care

20

Care is based on comprehensive assessment

21

Challenges to practice are supported and encouraged by nurse leaders
and nurse managers

22

Discussions are planned between HCPs and patients

23

The development of staff expertise is viewed as a priority by nurse leaders

24

Staff use reflective processes (e.g. action learning, clinical supervision or
reflective diaries) to evaluate and develop practice

25

Organisational management has high regard for staff autonomy

26

Staff welcome and accept cultural diversity

27

Evidenced-based knowledge on care is available to staff

28

Patients have choice in assessing, planning and evaluating their care and
treatment

29

HCPs have the opportunity to consult with specialists

56
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30

HCPs practice feel empowered to develop

31

Clinical nurse leaders create an environment conducive to the development and sharing of ideas

32

Guidelines and protocols based on evidence of best practice (patient experience, clinical experience, research) are
available

33

Patients are encouraged to participate in feedback on care, culture and systems

34

Resources are available to provide evidence-based care

35

The organisation is non-hierarchical

36

HCPs share common goals and objectives about patient care

37

Structured programmes of education are available to all HCPs
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Appendix H: Permission obtained to use the Context Assessment Index.

Raymond Zarate <rzara001@umaryland.edu>

1:03 PM (9 hours ago)

Dear Professor McCormack:
My name is Raymond Zarate and I am a Doctoral student at the University of Maryland, Baltimore School of
Nursing, U.S.A. I was writing to obtain permission to add the Context Assessment Index as an appendix to my
scholarly paper.
Thank you very much for your consideration,
Raymond Zarate
rzara001Aurnarviand.edu
zarate630Aaol.com

Reply Forward

McCormack, Brendan

1:06 PM (9 hours ago)

td
me
HI Raymond
I am very happy for you to do that
Best Regards

MOAN
Professor Brendan McCormack,
Head of the Division of Nursing/
Head of QMU Graduate School
Associate Director, Centre for Person-centred Practice Research
School of Health Sciences
Queen Margaret University
Queen Margaret University Drive
Musselburgh
East Lothian
EH21 6UU
Tel: 0131 474 01100 (Voice activated recording - ask for Brendan McCormack}
Email: EINItCormadaCtIV1U.ac.uk
Queen Margaret University is an organisational member of Vitae, the global leader in the professional development of researchers. Vitae worts with institutions striving
for excellence in development and career support for research staff and students.
Queen Margaret University, Edinburgh is a registered charity. Scottish Charity Number SCccano
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Appendix I: Executive Summary submitted to the Hospital
Executive Summary
Antimicrobial resistance (AMR) is a global issue that jeopardizes the health of people worldwide (
Carlet, Pulcini, Piddock, 2014). Antibiotics are overused in the community and in hospitals (Carlet,
Pulcini, Piddock, 2014). Most providers would rather err on the side of caution, and as a result, there is a
blind usage of antibiotics, by treating suspected bacterial infections, viral illnesses or noninfective causes of
inflammation with antibiotics which contribute to AMR, increasing costs and is ineffective (Kaur,
Mahajan, Tanwar, 2013). Clinicians face serious diagnostic problems while attempting to confirm or
dismiss bacterial infections (Bayram, Tunger, Civi, Yuceyar, Ulman, Horasan, Cetin, 2015). For those
clinicians working in the hospital setting, it is a challenge to determine when to initiate antibiotic therapy
and when not to. Patients succumb to community and hospital acquired bacterial infections and sepsis
everyday (Wacker, Prkno, Brunkhorst, Schlattmann, 2013). A delay in antibiotic therapy could
potentially be fatal in a patient that presents to the Emergency Department (ED) with non-specific signs of
a bacterial infection or the early stages of sepsis (Bayram et al., 2015). Antibiotics are not benign, and
there are many well documented antibiotic induced side effects such as diarrhea, neurotoxic effects such as
seizures, ototoxicity, tremors, encephalopathy, visual changes, psychosis and headaches (Grill, Maganti,
2011). Antibiotic therapy can also be nephrotoxie and is tissue specific, affecting the mitochondria (Singh,
Sripada, Singh, 2013).
Procalcitonin (PCT) is a 116-amino acid that is secreted primarily by the C-cells of the thyroid gland
(Singh, Anand, 2014). PCT levels have also been detected in the lungs and intestines (Qu, Lu, Liu, Wang,
2015). There is an association between systemic bacterial infections and rapid release of PCT levels (Fazili,
Endy, Javaid , Maskey, 2012). PCT has a sensitivity of 89%, specificity of 94%, a negative predictive
value of 90% and a positive predictive value of 94% in the diagnosis of sepsis, and is a more reliable
biomarker when compared to C-reactive protein, Interleulcin-6 and lactate (Fazili et al., 2012).
The goal and objective for the evidence translation plan is to reduce the unnecessary treatment with
antibiotics as PCT has been demonstrated to identify bacterial infections which can be used as a decision
aid to initiate or withhold antibiotic therapy (Qu et al., 2015). PCT can help to identify or dismiss bacterial
infections and distinguish sepsis from SIRS, congestive heart failure from pneumonia, bacterial infections
in patients with Chronic obstructive pulmonary disease (COPD) and cellulitis from peripheral vascular
disease. PCT would not be used as the sole determinant, but as a guide in the decision making process
along with other diagnostic tools in the proper clinical context.
A synthesis of the evidence using levels I, II and III studies reveal that PCT can accurately detect
bacterial infections when PCT levels are high (Hoeber, Van Der Geest, Nieboer, Groeneveld, 2015) and
rule out bacterial infections when PCT levels are low (Qu, Lu, Liu, Wang, 2015) suggesting that the source
of infection is either viral or fungal. Twenty two journal articles were selected and the evidence was
appraised following the criteria of the Johns Hopkins Nursing Evidence Level and Quality Guide
(Dearholt, Dang, 2012). Among the journal articles that were reviewed, was a prospective study and
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systematic review conducted by Bayram et al. (2014) rated level III A, investigated the values of PCT, the
soluble triggering receptor expressed on myeloid cells-1(sTREM-1) and the sepsis-related organ failure
assessment (SOFA) scoring system and found the measurements were significant in the differential
diagnosis between non-inflammatory SIRS and sepsis (Bayram et al., 2014). An algorithm for PCT guided
antibiotic therapy (see figure 1) proposed by Schuetz , Christ-Crain, Wolbers, Schild, Thomann and
Falconnier (2007) from their randomized control trial (level I A) was included in the systematic review
(level III A) by Kaur et al., (2013). A randomized control trial (level I A) performed by Deliberto, Marra,
Sanches, Valle Martino, Dos Santos Ferreira, Patemak, Paes, Pinto, Pavao Dos Santos and Edmond (2013)
demonstrated that PCT may help providers limit antibiotic therapy when PCT levels < 0.5 ng/L in the
critically ill patient population (Deliberto et al., 2013). A non-randomized trial (level II A) by Dolatabadi,
Mamary, Amini, Shojaee, Abdalvand, Hatamabadi (2015) published similar findings (Dolatabadi et al.,
2015). A randomized control trial (level 1A) compared PCT guided treatment with standard treatment with
those patients with exacerbation of COPD and found that in the control group, they were able to decrease
antibiotic prescription by 40% vs 72%, respectively (p<0.0001)(Stolz, Christ-Crain, Bingisser, Leuppi,
Meidinger, Muller, Huber, Muller, Tamm, 2007).
There are several hospitals in the Baltimore region and across the country that are currently using
PCT with favorable outcomes. As a result, I am proposing that (the targeted facility) consider adding PCT
as an option for use not only in the initiation but also the cessation of antibiotic therapy.
The hospital is already in possession of the PCT analyzer (manufactured by BioMerieux) which is
currently the analyzer used for Lyme disease and would require an inexpensive modification and the
purchase of the assays.
The primary hypothesized outcome is to see a reduction in the use of antibiotics and an
improvement in patient outcomes. The secondary hypothesized outcome is a better allocation of
resources, the reduction of unnecessary hospital admissions and costs savings.
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Appendix J: Figure 2, Algorithm
Procalcitonin guided antibiotic therapy

0.1 ug/L

0.1 - 0.25 ug/L

I

>0.25 - 0.5 ug/L

0.5 ug/L

I

I

Bacterial infection
Very unlikely

Bacterial infection
Unlikely

Bacterial infection
Likely

Bacterial infection
Very likely

WITHHOLD
ANTIBIOTICS !

WITHHOLD
ANTIBIOTICS !

Start or continue
Antibiotics

START OR
CONTINUE
ANTIBIOTICS!

PCT control after 6-24
hours
Consider antibiotics
if:
-respiratory or
hemodynamic
instability
-severest comorbidity
-need for ICU
admission

PCT control after 6-24
hours
Consider antibiotics if:
-severe comorbidity
-localized infection
(abscess, Empyema)
-compromised host
defense (e.g.
immunosupression,
neutropenic fever)
-Chronic a/o
smouldering infection
(e.g. endocarditis,
Tuberculosis)

Reevaluation after 3, 5
and 7 days

Reevaluation after 3, 5
and 7 days

-PCT measurement

-PCT measurement

-Withhold antibiotics
using above cut offs

-Withhold antibiotics
using above cut offs
-If initial PCT levels are
very high, then withhold
when 80-90% decrease
of peak PCT level

Procalcitonin antibiotic guide algorithm adapted from Schuetz et al.,(2007) Procalcitonin guided antibiotic
therapy and hospitalization in patients with lower
respiratory tract infections: a prospective, multicenter, randomized controlled trial.
BioMed Central Health Services Research, 7:102.
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Appendix K: Permission obtained from Dr. Schuetz regarding algorithm.

Mar 7 (4 days ago)
I
schuelzph
Dear Dr. Schuetz,
My name is Raymond Zarate and I am currently a doctoral student at the University of Maryland,
(USA)Baltimore School of Nursing. I was writing to ask for your permission to include a copy of your
algorithm into my paper from your journal article "Procalcitonin guided antibiotic therapy and hospitalization
in patients with lower respiratory tract infections; a prospective, multicenter, randomized controlled trial"
(2007). lm also a Nurse Practitioner and work as a Hospitalist at a Medical Center and am attempting to initiate
the use of procalcitonin into our clinical practice.
Thank you very much,
Raymond Zarate
rzara001(attmaryland.edu
zarate630(a.aol.com
(410)703-3095

Schuetz

me
Sure - not a Problem!
Thanks for asking
Philipp

Mit besten Griiften / with warm regards
Philipp Schuetz

Prof. Dr. med. Philipp Schuetz, MPH
SNF-Forderungsprofessur der Universitat Basel
Leitender Arzt Endokrinologie/Diabetes/klinische Emahrung & Innere Medizin
Medizinische Universitatsklinik der Universitat Basel
Kantonsspital Aarau, Tellstrasse CH -5001 Aarau, Switzerland
Tel +41 (0)62 838 9524
Mobile: +41 (0) 79 365 10 06
Email: Schuetzph@qmail.com

Mar 7 (4 days ago)
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Appendix L: Invitation to participate in the Guideline Panel of Experts

Dear

My name is Raymond Zarate. I am currently a doctoral student at the University of Maryland,
Baltimore School of Nursing and I am in the process of assembling a small panel of experts for the purpose
of developing a clinical practice guideline using Procalcitonin as a guide for antibiotic therapy for use in
the hospital. You are receiving this email because your medical expertise would be an asset to the panel. If
you choose to accept the invitation, the time frame would be between the months of June 2016 thru
August 2016 and would involve 4 one hour meetings. It would also involve evaluating the preliminary
clinical practice guideline by using the AGREE II tool and submitting your recommendations within 1014 days after the meeting. The AGREE II tool is an appraisal instrument used to evaluate guidelines. An
orientation to the AGREE II tool will be provided at the second meeting.
The third meeting , we will again evaluate the revised clinical practice guideline and you will be
asked to evaluate it using the Provider Feedback Survey which is another appraisal instrument used to
assess the usability and applicability of a guideline. Once again, you will be asked to submit your
recommendations within 10-14 days after the meeting.
After the final meeting, once a consensus is reached and the clinical practice guideline is finalized, it
will be submitted to a small group of end users identified by the committee to assess using the Provider
Feedback Survey and ultimately, to the hospital for final approval.
Please do not feel obligated to participate if you have other commitments, as joining the committee is
on a volunteer basis only, with no monetary compensation involved. Your consideration is greatly
appreciated.

Sincerely,
Raymond Zarate AGACNP-BC, MS
rzara001@umaryland.edu
zarate630@aol.com
(410)703-3095
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Appendix M: Guideline Panel of Expert Members

Name
unassigned
unassigned
unassigned
unassigned

Discipline
Physician
Nurse Practitioner
Physician
Physician

Department
Hospitalist
Hospitalist
Infectious Diseases
Pulmonologist
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APPENDIX N: Sample Data Collection Worksheet for results of completed AGREE II Tool
Number of optional responses per each question (N=4)
Item
Scope and
Purpose
1.
2.
3.
Stakeholder
Involvement
4.
5.
6.
Rigour of
Development
7.
8.
9.
10.
11.
12.
13.
14.
Clarity of
Presentation
16.
17.
18.
Applicability
18.
19.
20.
21.
Editorial
Independence
22.
23.

1

2

3

4

5

1=Strongly Disagree-7=Strongly Agree

6

7

Score
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Appendix 0: Methods Outline
Scholarly Project Methods Outline
I.

Methods Overview
A. Design- Quality improvement scholarly project involving the development of a
clinical practice (CPG) guideline using procalcitonin as a guide for the initiation
or cessation of antibiotic therapy.
B. Sample
1.

Stakeholders/providers who are directly involved with treating patients
with antibiotics for suspected bacterial infections.

C. Setting
1.
IL

Inpatient population in an acute care hospital in the mid-Atlantic states.

Procedures
A.

Develop a clinical practice guideline using procalcitonin as a guide for
antibiotic therapy based on an algorithmic approach (Figure 1) and
recommendations from evidence-based literature such as randomized
controlled trials, observational and prospective studies, systematic reviews and
meta-analysis.

B.

Identify and request expert panel members to volunteer by electronic mail.
Panel members will consist of providers such as Hospitalists, an
Infectious Diseases Physician and a Pulmonologist.

C.

Panel members will be asked to meet four times for input during
the creation, editing and evaluation of the practice clinical guideline using the
"Appraisal of Guidelines for Research and Evaluation II" (AGREE II)
(Browers et al., 2010) tool during the initial phase of the development and
asked at later meetings to further evaluate the clinical practice guideline using
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the "Practitioner Feedback Survey" (Browers et al., 2004).
D.

Agenda for the first two meetings with the committee will be to discuss the
a)Practice issue defined b)Process defined c) Timeline discussed d)Define
roles, deliverables e)analyze/discuss recommendations from the literature
(Schuetz study, meta- analysis) f)present preliminary draft of clinical practice
guideline (CPG) present an overview of the AGREE II tool, h)identify end
users and key stakeholders i) ask panel members to appraise preliminary
draft of CPG using AGREE II tool and return results within 10-14 days.

E.

Revise CPG based on recommendations of panel members and AGREE II
tool scores prior to next meeting ( 1 hour meeting) . a) Discuss revised CPG, b)
present Practitioner Feedback Survey and ask that results are returned 10-14
days later c) identify plan to distribute to end users, key stakeholders for
evaluation.

F. The clinical practice guideline will be submitted to the targeted facility for final
approval.
III.

Data Management
A.

Data Collection
1.

Panel members will be presented with a preliminary CPG and
asked to return their response to the Doctoral student 10-14 days after
the initial meeting.

2.

Data collected from the AGREE II tool will be collected from the
committee members. The AGREE II tool is composed of six domains
and contains 23 questions and is a guideline assessment tool.

3.

Panel members will be asked for any recommendations or
changes to be made to the CPG. Prior to the next meeting, the changes
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will be implemented to the CPG and during the next meeting, the
Panel will be presented with the revised CPG and asked to evaluate
the CPG using the Practitioner Feedback Survey. The
Practitioner Feedback Survey is a guideline assessment tool and has 23
questions. Panel members will have 10-14 days to return their
responses.
4.

At the next and final meeting, committee members will be asked to
review the final draft and additional end users will be identified and
asked by electronic mail to evaluate the CPG by using the Practitioner
Feedback Survey. They will be asked to return their responses by 10-14
days.

5.
B.

There will be no provider identifiers.

Data Analysis
1.

Data will be transcribed and summarized on a spreadsheet using
Microsoft Excel software. The headings on the spreadsheet will consist
of the domains of the AGREE II tool and the Practitioner Feedback
Survey.

2.

Data will then be further analyzed using basic descriptive statistics
on another software program, SPSS.

3.

Analysis of qualitative data collected from the AGREE II tool and the
Provider Feedback Survey will look at common themes and responses.
Central tendency measures, means, percentages and frequency
distribution will be illustrated in a histogram.
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Human Subjects Protection
A.

A query for a non-human subjects research determination will be submitted to the

University of Maryland, Baltimore Institutional Review Board (IRB).
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APPENDIX P: Clinical Practice Guideline
Clinical Practice Guideline

Purpose: To use Procalcitonin levels as a guide for the initiation or cessation of antibiotic therapy.
Pertinent Information:
1.Procalcitonin (PCT) is a 116 amino acid that is the precursor to calcitonin and is secreted by the c-cells
of the thyroid gland. Procalcitonin has also been found in the intestines and lungs. In the setting of a
bacterial infection, cytokines and endotoxins arc released from the bacterial cell walls which prevent the
final synthesis of calcitonin, thus leaving elevated levels of the precursor hormokine, Procalcitonin.
2. PCT levels rise 2 hours after coming into contact with bacteria and peaks after 24 hours.
3. PCT is a blood test that results in 20-60 minutes.
Objectives:
1.PCT is used to identify bacterial infections in sepsis, due to respiratory or wound etiologies.
2. PCT is used to differentiate sepsis from SIRS, Pneumonia or bronchitis from heart failure.
3.To aid clinicians in the diagnosis and treatment of suspected bacterial infections.
Potential Benefits:
1.Shorter timeframe to diagnose and treat patients.
2. Avoid inappropriate use of antibiotic therapy.
3.Avoid inappropriate hospital admissions and decrease length of stay.
4.Decrease duration of antibiotic therapy.
5. Help to avoid antibiotic induced side effects and the costs associated with treating them.
6. Improve quality and outcomes and while reducing risk.
7. The reduction of antimicrobial resistant organisms.
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Indications for Therapy:
1.Patients presenting to the hospital with a suspected bacterial infection.
2. Patients presenting to the hospital with respiratory failure symptoms (defined as shortness of breath,
tachypnea, hypoxia, and/or cyanosis) with a clinical suspicion of pneumonia, chronic obstructive
pulmonary disease (COPD) exacerbation, or other respiratory infection.
3. Patients presenting with a fever > 38° C, tachycardia, leukocytosis or hypotension.
Contraindications for Therapy:
1.Pediatric patients (patients < 18 years of age)
2. Pregnant
3. Severely immunosuppressed
4. Transplant (organs/bone marrow)
5.Taking immunosuppressant's or long-term corticosteroid therapy ( prednisone > 1 month)
6.HIV/AIDS
7. Cancer patient receiving active treatment (Radiation/chemotherapy)
8.Infection with Mycobacterium tuberculosis, Pneumocystis jiroveci or Toxoplasma gondii.
Equipment:
1.Vidas BRAHMS PCT assays manufactured by Biomerieux
2.Vidas 30 Healthcare Analyzer manufactured by Biomerieux
Recommendations:
1.Blood sample obtained by using standard venipuncture methods on patients meeting inclusion criteria.
2. Blood sample submitted to the laboratory to be processed using the Vidas 30 Healthcare Analyzer.
3. If clinical suspicion is high for a bacterial infection, based on the following PCT levels, blood cultures
should be drawn.
4. While obtaining a PCT sample, also draw a C-Reactive protein (CRP) level (CRP is a protein that is
produced by the liver during systemic inflammation, which is stimulated by the release of proinflammatory
cytokines such as Interleukin-6, rises rapidly and peaks between 36-50 hours).
5. PCT should not override clinical judgment or alter empiric antibiotic coverage.
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Interpretation of results:
1.PCT level < 0.1 ug/L, bacterial infection is very unlikely, withhold antibiotics. PCT control after 6-24
hours. Consider antibiotics if the patient has respiratory or hemodynamic instability, or if they have the
severest comorbidity or require and ICU admission.
2. PCT level between 0.1 - 0.25 ug/L, bacterial infection is unlikely, withhold antibiotics. PCT control
after 6-24 hours. Consider antibiotics if the patients have the severest comorbidity, localized infection (e.g.
abscess, Empyema), compromised host defense (e.g. immunosuppression, neutropenic fever), chronic
smouldering infection (e.g. endocarditis, tuberculosis).
3. PCT level > 0.25-0.5 ug/L, bacterial infection likely, start or continue antibiotics. Re-evaluate after 3,5
and 7 days, withhold antibiotics using the above cut off values.
4. PCT level > 0.5 ug/L, bacterial infection is very likely, start or continue antibiotics. Re-evaluate after 3,
5 and 7 days, with hold antibiotics using the above cut off values.
5. If initial PCT values are very high, then withhold or discontinue antibiotic therapy when there is an 8090% decrease in the peak PCT value.

Criteria for selecting the evidence:
Evidence of varying degrees were rated using the Johns Hopkins Nursing Evidence Level and Quality
Guide (Newhouse, et al., 2012). These included randomized control trials, Observational studies, quasiexperimental studies, prospective studies, systematic reviews and meta-analysis.
Procedure for updating the Guideline:
Literature review every 6 months for new evidence that may influence the guideline.
Factors which falsely elevate PCT:
Severe Trauma, major bums, multi-organ failure, major surgery, medullary thyroid carcinoma, islet cell
tumors (in some cases).
Clinical Practice Guideline written by Raymond Zarate MS, AGANP-BC, CCNS, RN
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