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Abstract 

Problem & Purpose: Standardly prescribed medications have increasingly become less 

effective in mitigating depression. This finding has led practitioners to explore alternative ways 

to treat refractory depression. Ketamine, a dissociative anesthetic, given as a low-dose infusion 

has become an efficacious regiment for managing the treatment resistant populations 

symptomology. Clinicians at an outpatient infusion center observed an increase in infusion 

related hemodynamic abnormalities due to non-standardized infusion therapies. The 

development and implementation of an evidence-based clinical practice guideline to standardize 

the administration of low-dose ketamine infusions aims to help alleviate the identified 

institutional problem. Methods:  An extensive literature review was conducted to evaluate the 

most current evidence regarding ideal ketamine infusion rates to manage treatment resistant 

depression. A draft clinical practice guideline was developed with assistance from the 

institution’s stakeholders. The Appraisal of Guidelines for Research and Evaluation II tool was 

utilized by the stakeholders to appraise the draft guidelines quality. The finalized guideline was 

presented to the anesthesia team members and critique via provider feedback questionnaire was 

elicited. Results: The appraisal tools overall domain rating was an 88.9%, which represented a 

high-quality practice guideline. Provider feedback questionnaire results showed the developed 

guideline was accepted by stakeholders and anesthesia staff. Implementation of the new practice 

guideline was recommended without any changes. Conclusion: The anesthesia team valued the 

developed guideline which led to its acceptance. However, sustainability will rely on the 

provider success rates based on the utilization of the guidelines recommended dose range as well 

as periodically collecting and assessing provider feedback questionnaire data to ascertain the 

level of continued staff buy-in. 
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Introduction 

The Diagnostic Statistical Manual (DSM) defines major depressive disorder (MDD) as 

persistent symptoms of uncontrollable negative thoughts that impede one’s mood and cognition, 

debilitates motivation and disrupts normal behaviors (DSM, 2013). The debilitating 

manifestations of MDD negatively impact interpersonal relationships and serve as a noteworthy 

contribution to decreased productivity and is often precipitated by environmental stressors as 

well as highly stressful life events. As a result, gene expression in the brain undergoes 

maladaptive neuroplasticity, neural pathway connection changes, that need to be “re-circuited” in 

order to optimize cognitive performance (Uchida et al., 2017). Therefore, those diagnosed with 

MDD have a significantly increased morbidity and mortality. Over 300 million people are 

diagnosed with MDD worldwide, making it the leading cause of disability (World Health 

Organization [WHO], 2017).  

Locally, the Anxiety and Depression Association of America (ADAA) reported MDD as 

the leading cause of disability in the United States (US) as well, which accounts for 6.7% of 

Americas population over the age of 18 (ADAA, 2020). There are multiple medication regimens 

that are effective in treating MDD however, less than half of the treated patient population in the 

US obtain full remission. Although there are variety of determinants regarding what full 

remission entails, it is most commonly defined as the state of positive mental health, such as 

optimism and self-confidence; a return of one’s usual normal self; and a return of usual level of 

functioning (Zimmerman et al.,2016). Standardized antidepressant medications such as tricyclic 

antidepressants (TCA), monoamine oxidase inhibitors (MAOI), norepinephrine reuptake 

inhibitors (NRI) and selective serotonin reuptake inhibitors (SSRI) entered the psychiatric scene 

in the 1950’s and have been the standard of treatment for depression since. Although these drugs 
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vary in category and mechanism of action, they cause similar modulation in the brain to decrease 

depressive symptoms. Tachyphylaxis, a medication becoming less effective with each dose, led 

to a decrease in efficacy, which was clinically substantiated by the National Institute of Mental 

Sequenced Treatment Alternatives to Relieve Depression trial (Andrade, 2017). Andrade, (2017) 

also provided supporting data which showed an overall remission rate of only 20%, 25%, 18% 

and 10%, respectively, amongst those treated with the previously referenced standard 

medications. Patients prescribed standard pharmacological therapies have increasingly become 

medication resistant, which can lead to treatment resistant depression (TRD). Consequently, the 

rise in the TRD population has led to the exploration of alternative methodologies, such as 

ketamine infusions.  

Ketamine is a derivative of phencyclidine (PCP), making it a nontraditional treatment 

modality. Ketamine works by non-competitively antagonizing the N-methyl-D-aspartate 

(NMDA) receptors in the brain. By acting upon the NMDA receptors, ketamine’s secondary 

effects have been shown to enhance neuroplasticity and promote neurogenesis which is the 

creation of new healthy brain neural pathways (Ivan Ezquerra-Romano et al., 2018). Unlike 

standard MDD medications that take weeks to reach an efficacious concentration, ketamine’s 

two to five-minute anti-depressive onset is considered rapid (Monteggia & Kavalai, 2015). When 

used to treat depression, sub-anesthetic doses are given intravenously over forty-five minutes 

(Andrade, 2017). Treatment accessibility may pose as a limitation due to the majority of people 

who are treated for MDD relying on a more ambulatory therapy, such as oral medication and 

counseling. Although there are many associated benefits, caution must be exercised as this is a 

relatively new infusion therapy with potentially harmful risks associated with improper 

administration. 



LOW-DOSE KETAMINE INFUSION  

 5 

Ketamine infusions, prescribed by psychiatric primary care providers, are administered 

by anesthesia practitioners because of their frequent usage and profound pharmacokinetic and 

pharmacodynamic understanding of ketamine. While specialized education and clinical 

experience significantly impact the competency of any provider to administer safe and effective 

care, the risks associated with ketamine infusion are well documented. Therefore, the use of a 

standardize Ketamine Infusion Clinical Practice Guideline (KICPG) offers an opportunity to 

provide this unique therapy in a safe and efficacious manner. 

The purpose of this quality improvement project was to develop and implement a clinical 

practice guideline (CPG) to standardize the administration of low-dose ketamine infusions for 

treatment resistant major depressive disorder patients in a small outpatient infusion center. 

Literature Review 

 The evidence review serves to provide current literature supporting the development of a 

practice guideline for infusing ketamine to treat depression (Table 1). The studies aimed to 

identify methods that would aid practitioners in decreasing the incidence rates of impaired 

cognition and hemodynamic instability. The evidence review included a randomized control 

trial, a case control study, a two-site randomized control trial and two systematic review and 

meta-analysis. The review included two level I studies, two level II studies and one level IV 

study based on the Melnyk and Overholt’s (2014) scale (Table 2). Additionally, the quality of 

evidence was determined by Newhouse’s (2006) rating scale. One level II study had a B quality 

rating, while the remaining studies were A quality (Table 3). 

 The evidence supporting the use of ketamine infusions to mitigate TRD was 

overwhelming. The authors analyzed multiple infusion dosage and durations; however, the 

effective dose of 0.5mg/kg infused over 30-45 minutes recommended by Xu et al. (2016) seems 
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to be a consistent finding. Hassamal et al. (2015) concluded that ketamine is safe for long-term 

use with little hemodynamic instability during infusions and effectively maintains remission 

rates. Although differing in approach, both meta-analyses, found nearly identical results 

regarding ketamine’s efficacy when infused at a dose between 0.3mg/kg and 0.5mg/kg over 45 

minutes. The consensus is that ketamine infusions at 0.5mg/kg for 45 minutes is the cognitively 

and hemodynamically safest and most effective dose to aid in the sustained reduction of TRD. 

With regards to safety, hemodynamic instability as evidence by a marked increase in 

blood pressure and/or heart rate was the primary concern reviewed in the literature. The findings 

from Chen et al. (2018), Rot et al. (2012) and Xu et al. (2016) suggest that hemodynamic 

stability served as a primary dependent. Ketamine doses equal to or less than 0.25mg/kg infused 

over 30 to 45 minutes showed approximately no change from baseline vital signs (Chen et al., 

2018; Rot et al., 2012; Xu et al., 2016). Although that dose range was considered safe regarding 

hemodynamic stability, there was no evidence of sustained anti-depressive effects beyond 30 

minutes post-infusion. Conversely, only Murrough et al. (2014) and Rot et al. (2012) provided 

data that analyzed participants who received concentrations equal to or greater than 0.75mg/kg 

over 30 to 45 minutes. There was a marked increase in blood pressure and heart rate observed in 

participants receiving this dose. As a result, it was not recommended for those who may have 

cardiac abnormalities or ischemic heart disease. For those who received 0.5 mg/kg over 45 

minutes, there was a minor transient increase in heart rate and blood pressure (Xu et al., 2016). 

 Diminished mental capacity and dissociative side effects (i.e., increased anxiety, blurred 

vision, abnormal sensations, and increased psychotic symptoms) were additional safety concerns 

reviewed. Studies showed participants experienced at least one or all the dissociative symptoms 

when receiving doses at or above 0.70mg/kg (Murrough et al., 2014; Rot et al., 2012). However, 
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there were no cognitive impairments at doses of 0.5mg/kg or less (Chen et al., 2018; Hassamal et 

al., 2015; Xu et al., 2016). Although there was a difference in the dosage and duration in which 

ketamine was administered, each study showed a reduction in overall depression levels as a 

result of the infusion therapy. Chen et al. (2018), Xu et al. (2016), Hassamal et al. (2015) and 

Murrough et al. (2014) specifically evaluated 0.5mg/kg over 30 to 45 minutes and noted a 

reduction in depression that was sustained for over 120 minutes post-infusion.   

Theoretical Framework 

 The purpose of the theory of unpleasant symptoms (TOUS) was to help guide this quality 

improvement project by understanding how multiple symptoms occur simultaneously (Lenz et 

al., 1997). The original framework was first developed in 1995 by Lenz and Pugh however, the 

original framework did not emphasize the simultaneously experienced aspect of symptoms. In 

contrast, updated TOUS that was created in 1997 highlights relational propositions amongst 

seven concepts and proposes the theory in which symptoms are uniformly experienced (Figure 

1). The main three concepts to this theory include: physiological, psychological, and situational. 

This theory’s conceptual definitions are clear and provided practitioners a solid theoretical 

understanding to grasp its ideological constructs (Table 4). Although the assumptions for this 

theory are not explicitly stated, the presumption that symptoms are closely related and can be 

experienced simultaneously as well as directly affect one another is inferred. Therefore, 

modifying one or all three main concepts would be expressed as an altered outcome. 

 Though unconventional, TOUS was used as the theoretical framework to drive the 

creation of the KICPG. The goal-directed process aimed to visually capture how adjusting key 

concepts would improve patient outcomes, promote provider adherence, and improve 

sustainability. To better suit the needs of this quality improvement project, there was an 
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addendum made by which additional concepts were adjoined (Figure 2). The framework depicts 

how the newly added physiological factors, patient’s education status, and the providers clinical 

expertise siphon into the original major concepts of physiochemical, psychological, and 

situational factors (i.e., adherence to the developed KICPG). Modifications to the major 

concepts, more specifically the situational factors, not only resulted in decreased patient 

symptomology, but also decreased adverse infusion effects. Subsequently, TOUS depicts how 

there is an increase in provider CPG adherence as well. As illustrated in Figure 2, a resultant 

feedback mechanism allows for clinical sustainability.  

Methods 

The project was implemented at a small infusion center in the mid-Atlantic region of the 

US. The guideline’s targeted population was the infusion center’s anesthesia care team, which 

consisted of five CRNA’s, one anesthesiologist and, one post-anesthesia recovery unit (PACU) 

nurse. The KICPG was developed in three phases which began with the negotiation of a project 

timeline by the key stakeholders and project leader (i.e., student anesthetist). Phase I and II of the 

Doctor of Nursing Practice (DNP) project consisted of a presentation that introduced the 

proposed institutional change to the stakeholders and the drafting of an initial KICPG. The 

KICPG served as a primary structure measure of the project. Initially a detailed project proposal 

and timeline was completed and submitted to the facility stakeholders. After multiple meetings 

and revisions, a draft CPG was submitted to the stakeholders for appraisal using the Appraisal of 

Guidelines for Research and Evaluation II (AGREE II) tool (Appendix A).  

The AGREE II tool, considered to be valid and highly reliable, is utilized to provide a 

framework for: (1) assessing the quality of a guideline, (2) providing a strategy for guideline 

development, (3) describing what information should be reported in guidelines, as well as (4) 
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how it should be reported (AGREE Next Steps Consortium, 2009). The AGREE II tool is a 23-

item Likert scale questionnaire composed of six domains. The Likert scale has a one to seven 

scoring system with a score of one reflecting the stakeholder’s strong disagreement and a score 

of seven representing a strong agreement. The AGREE tool served as a project structure to 

enable the stakeholders and chief certified registered nurse anesthetist (CRNA) to engage in a 

process of interrater appraisal. Once the domain score was calculated, a determination was made 

regarding the CPG’s quality. Domains that scored highly remained unchanged however, domains 

with low-quality scores were discussed and tailored to improve the CPG.  The AGREE II tool 

appraisal was then evaluated, and the necessary revisions were incorporated based on the 

stakeholder feedback. The finalized KICPG draft included all amendments and modifications 

suggested by the stakeholders. The stakeholders and project leader met to discuss the revisions 

and determine if there were any further changes needed. An approved draft was evaluated and 

signed by the Chief CRNA, which indicated the projects readiness to progress.  

 Phase III consisted of a formal PowerPoint presentation of the KICPG to the anesthesia 

care team during a monthly meeting. Submission to the International Review Board (IRB) 

approval was granted and the project was classified as a Non-Human Subjects Research. 

Strategies such as, voluntary participation, de-identified data collection, and anonymous Provider 

Feedback Questionnaire (PFQ) survey collection placed in a secure box were utilized. The PFQ 

tool aimed to assess personnel endorsement and level of provider buy-in (see Appendix B). This 

23-item three-point Likert scale questionnaire was given to each provider who attended the 

formal presentation. The scoring system ranged from one (strongly agree) to three (neither agree 

nor disagree). The questionnaires were anonymous, and an addition of non-identifying 

information was requested to be completed (i.e. providers role and years of experience) 
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(Appendix B). The PFQ’s were collected at the end of the presentation and reviewed for data 

analysis. The PFQ results were then disseminated to the stakeholders and chief anesthetist. 

Results 

 Descriptive statistics were utilized to analyze the data collected during phase one and 

phase three of the development and implementation process. AGREE II tool domain scores were 

tabulated and scores ranged from 84% to 100%. The highest scoring domain was “Editorial 

Independence” with a score of 100%. The domains “Stakeholder Involvement” and “Clarity of 

Presentation” were the next highest domains, both having a score of 88.8%. The lowest score of 

agreement was “Rigor of Development” receiving an 84% (Table 5).  

The PFQ data collected after the formal presentation in phase three was also analyzed for 

the overall percent agreement for each subscale at a 95% confidence interval. A comparison 

between categories was performed using chi square and reverse scoring analytics. The response 

rate for the PFQ was 100% (N=7). Demographics revealed 86% of the respondents were 

CRNA’s and 14% anesthesiologist, and 29% had less than ten years of experience, 57% of the 

providers had between ten and twenty years of experience and only 14% had a clinical 

experience of greater than twenty years (Figure 3). Further evaluation of the PFQ scoring 

revealed that 86% of the providers agreed to the approval of the CPG. Additionally, 100% of the 

providers, both CRNA’s and anesthesiologist, agreed they would incorporate the practice 

guideline into their daily clinical practice to improve patient safety and clinical outcomes. The 

PFQ comments were reviewed, and modifications were made to the CPG based on team 

feedback. Resultantly, the QI project outcomes demonstrate that the structure and process goals 

of the project were achieved. 
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 Project facilitators included (1) strong and quality supporting evidence via high-quality 

data gathered during and exhaustive review of current literature (2) low-level complexity, which 

enhanced the probability of provider buy-in and guideline adherence and (3) unwavering 

stakeholder support, which facilitated the KICPG’s analysis and assessment process enhancing 

the QI projects rigor.  The identified barriers included the potential for provider reluctancy due to 

established practice habits. Anesthesia providers are considered to be highly autonomous 

practitioners. Anesthesia has been regarded as a high risk and highly contextualized profession; 

therefore, a CPG is often viewed as a “cookbook” approach to practice. In a field that frequently 

necessitates individualized care, not doing so could potentially compromise patient safety. To 

overcome the identified barrier, specific emphasis was placed on the current literature 

recommending guideline driven infusion therapy as the safest mode of operation. This is 

primarily because of the potential dissociative effects that could be experienced well after the 

ketamine infusion is complete. Although the development of the CPG was successfully 

completed, difficulty setting a time and coordinating schedules to meet with the entire team 

posed as a barrier. To combat those issues, measure such as emails, pamphlets, and posters were 

utilized to announce meetings and disseminate pertinent information.   

Discussion 

According to the high-quality meta-analysis performed by Xu et al. (2016), 

recommendations for safely infusing ketamine to treat depression are based on well-grounded 

clinical evidence. A thorough literature review of evidence supports recommended 

administration practices outlined in the developed KICPG as evidence by provider approval. 

Finding exceptionally reliable data to support guideline development as well as solid stakeholder 

and leadership involvement was anticipated. Based on the PFQ analysis, findings suggest the 
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developed KICPG was well received and that 100% of the anesthesia team would incorporate the 

guideline into their daily practice. Additionally, there was a wide range of provider experience 

assessed which revealed that a variety of clinicians with different levels of training found the 

CPG driven infusion therapy to be beneficial. The current data suggest that the effective dose of 

0.5mg/kg infused over 30-45 minutes is recommended, with which the anesthesia team agreed. 

Therefore, it is anticipated that adherence to the KICPG will promote positive outcomes and 

decrease the number of unwanted incidence secondary to improper administration. Providers 

became more aware and therefore shifted their mindset regarding the infusion therapy in a more 

purposeful and systematic approach. As a result, the adoption and implementation of the KICPG 

was recommended to improve patient safety and outcomes. 

Results of the AGREE II appraisal tool reflect the KICPG’s high level of credibility. 

Stakeholder feedback indicated there would be widespread favorability amongst the staff; 

however, “Rigor of Development” and “Applicability” were the lowest scoring subcategories and 

needed to be readdressed in order to improve provider buy-in. Unfortunately, the “Rigor of 

Development” methods used to formulate the recommendations could not be improved due to 

limited data regarding existing infusion protocols. Conversely, collaborative efforts to strengthen 

the KICPG’s “Applicability” subcategory were achieved by incorporating existing clinical daily 

practices to improve workflow and promote compliance. Due to the KICPG being non-

generalizable, it was only intended for quality improvement at the small, unidentified, mid-

Atlantic infusion facility which uses ketamine to treat medication-resistant major depression.  

Conclusion 

 The KICPG was successfully drafted by the project leader and key stakeholders at the 

unidentified facility. The acceptance of the KICPG was valuable and critical to the project’s 
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success. The AGREE method is a reliable and valid process to determine the most appropriate 

and effective practice for the MDD population. Subsequently, a highly favorable evaluation 

indicates that goals and purpose set forth were achieved. Utilizing the AGREE process is useful 

to organizations and anesthesia providers because it allows clinicians to critique a developed 

clinical guideline to ensure site specific needs are addressed. Additionally, The PFQ is a valuable 

tool to determine the providers overall acceptance of the new practice, as well as the likelihood 

of facility wide adoption.  

 In order to promote sustainability, key factors such as support of leadership, staff buy-

in, positive institutional culture, and employees having patient-first based values are necessary. 

Also, if providers do not see results such as decreased infusion related adverse effects while 

administering the recommended dosage, sustainability of the practice guideline may be hindered. 

Furthermore, sustainability barriers and facilitators should be periodically re-assessed. As a long-

term solution, collecting anonymous data on the CPG’s implementation effectiveness should 

allow for interval assessments to aid in the guideline’s sustainability.  
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Table 1 

 Evidence Review, Level and Quality Rating 

Author, year Study 

objective/intervention 

or exposures compared 

Design Sample (N) Outcomes studied 

(how measured) 

Results *Level 

and 

Quality 

Rating 

Study 1 

Chen, Li, Lin, 

Hong, Tu, Bai, 

Cheng & Su, 

2018 

To evaluate and 

compare the efficacy of 

ketamine being infused 

at 0.5mg/kg vs. 

0.2mg/kg vs normal 

saline in reducing 

treatment-resistant 

major depression 

disorder 

Randomized 

Control Study 

Voluntary sample of 

N=24 participants who 

were recruited between 

October 2014 and 

October 2015. 

Participants were then 

randomized into three 

groups of N=8 per group 

1) A reduction in 

depression symptoms 

were rated via the 

Hamilton Depression 

Rating Scale (HDRS-

17), which consists of 

17 items, at baseline 

prior to the ketamine 

or normal saline 

infusion as well as, 

40, 80, 120, and 240 

minutes after the 

infusion. 

 

2) Positron-emission 

topography (F-FDG 

PET) was evaluated 

before the first dose 

of ketamine or normal 

saline and 24 hours 

after the infusion to 

assess for sustained 

anti-depressive 

effects. The F-FDG-

PET scan imaging 

results were then 

1) The only Group that showed 

promising results was the ketamine 

group (N=8) that received a low-

dose (0.5mg/kg) infusion exhibited 

significant reductions in depressive 

scores at 240 minutes (F=11.41, 

p<0.001) and 1-day after (F=10.56, 

p<0.001). Additionally, this group 

showed a significant treatment 

response at 240 minutes (p=0.032) 

as well as 1-day later (p=0.037) in 

comparison to the other two groups 

that consisted of (N=8) each. 

 

2) The Positron-emission 

topography (F-FDG PET) analysis 

did not reveal a significant 

difference in time or interaction 

between the groups 

II B 
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correlated with a 24hr 

HDRS-17. 

Study 2 

Hassamal, 

Spivey & 

Pandurangi, 

2015 

To evaluate the efficacy 

of ketamine infusions 

over an 18-month as 

augmentation therapy 

Case-control 

Study 

Purposive sample of 

N=1 participant with 

major depressive 

disorder refractory to all 

current therapies 

1) The primary 

outcome measure was 

Montgomery-Asberg 

Depression Rating 

Scale (MADRS) 

scores at baseline, at 

three weeks with a 

total of 6 ketamine 

infusions and on a 

monthly basis for 10 

months post three 

weeks infusion 

protocol. 

 

2) The 1st-3rd and 5th-

llth questions of the 

Beck Depression 

Inventory, which were 

the only question 

relevant to short 

duration (hourly) 

changes, was utilized 

as a secondary 

measure outcome to 

assess depression 

levels day of and 24 

hours after the 

infusion 

1 After the initial six ketamine 

infusions that were received over 

the three-week period the 

participant was found to be in full 

remission as evidence by a 

MADRS score of <10. The 

participant then remained in 

remission for another 12 months as 

evidence by monthly MADRS 

score results being <10.  

 

 

 

2) Beck Depression inventory 

scores were significantly reduced at 

the two-hour mark after the 

ketamine infusions. Beck scores 

also remained low (below 5) at the 

end of the ketamine series. 

IV A 

Study 3 

Murrough, 

Iosifescu, 

Chang, Jurdi, 

To evaluate the 

efficacy, onset and 

duration of action of a 

ketamine infusion’s 

Two-Site 

Randomized 

Control Trial 

of 

Purposive sample of 

N=116 participants from 

two academic sites, 

Baylor College of 

1) The primary 

outcome for the two-

site randomized 

control trial was the 

1) The patients that received 

ketamine experienced MADRS 

scores at 24 hours that showed a 

significantly greater improvement 

II A 
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Green, Perez, 

Igbal, Pilemer, 

Foulkes, Shah, 

Charney & 

Mathew, 2014 

anti-depressive effects 

vs. a non-dissociative 

anesthetic midazolam 

infusion 

Randomized 

control Trials 

Medicine & Ichan 

School of Medicine at 

Mount Saini, were 

initially gathered and 

completed informed 

consent paperwork. Only 

N=73 participant met all 

eligibility criteria and 

were randomly assigned 

to their study medication 

Montgomery-Asberg 

Depression Rating 

Scale (MADRS), 

which measured the 

participants level of 

depression at 24 hours 

post infusion.  

  

2) Secondary 

outcomes include the 

MADRS response 

rate (defined as a 50% 

drop or more from 

base line), Quick 

Inventory of 

Depressive 

Symptomology (self-

reported) and the 

Clinical Global 

Impression (CGI) 

scores. 

in comparison to the midazolam 

control group (odds ratio, 2.31; 

95% CI, 1.5 to 4.66; p<0.001) 

 

 

 

2) The additional 24-hour outcomes 

were congruous with the primary 

outcome results, which exhibited 

the ketamine group being more 

responsive to the anti-depressive 

treatment as evidence by MADRS 

score reductions (odds ratio, 2.18; 

95% CI, 1.21 to 4.14; p<0.006). 

Therefore, the ketamine group had 

a reduced Quick Inventory of 

Depressive Symptomology, as well 

as an improved or much improved 

CGI measurement (ill, minimally 

ill, or not ill assessment) (odds 

ratio, 4.08; 95% CI, 1.76 to 13.51; 

p<0.001). 

Study 4 

Rot, Zarate, 

Charney & 

Mathew, 2012 

To evaluate the most 

recent and relevant 

evidence to establish 

how antidepressant 

effects of ketamine can 

be maintained, if 

methods other than 

ketamine IV are equally 

effective and if 

ketamine infusions can 

reduce suicidal 

ideations associated 

Systematic 

Review and 

Meta-analysis 

25 Studies that included 

case studies, open-label 

investigations and 

controlled trials to 

evaluate a total of 

N=163 treatment 

resistant participants. 

Additionally, completed 

& ongoing studies listed 

on CinicalTrials.gov 

were evaluated as well. 

Reductions in 

depression after a 40- 

minute infusion of 

ketamine measured by 

the assigned Number 

to Treat (NNT), 

which was developed 

and tailored to each 

study with respect to 

achieving a 

Each study that explored 

ketamine’s anti-depressive effects 

concluded that there was a rapid 

decrease in levels of depression in 

those that were considered 

treatment resistant and was 

sustained through the 24-hour 

period. NNT’s that were developed 

for each study were utilized to 

establish if a patient would need to 

be treated with a subsequent dose. 

The trial participants, at the 72- 

I A 
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with chronic major 

depression  

significant anti-

depressive response. 

Response rates were 

measured at 3 to 4 

hours, 24 hours and 

72 hours post 

infusion. 

hour mark, did not exceed the NNT 

thereby suggesting that ketamine’s 

efficacy as an anti-depressant is 

superb. 

Study 5 

Xu, Carter, 

Loo, Clozier, 

Glue, Lapidus, 

McGirr, 

Somogyi, 

Mitchell & 

Rodgers, 2016 

To evaluate the efficacy 

of low-dose ketamine 

infusion vs. very low-

dose ketamine therapy 

such as reduced IV 

therapy, IM injections 

and intranasal spays for 

the improvement of 

treatment-resistant 

depression 

Systematic 

Review and 

Meta-Analysis 

of 

Randomized 

Control Trials 

9 relevant randomized 

control trials, 8 cross-

over or 1 parallel group 

design, that examined 

the use of ketamine 

exclusively for the 

treatment of depression. 

A total sample size of 

N=201 consisted of 

n=105 females and n=96 

males. 

Reduction in the 

severity of depression 

following a single 

dose of ketamine 

measured by the 

Hamilton Depression 

Rating Scale (HAM-

D) and/or the 

Montgomery-Asberg 

Depression Rating 

Scale (MADRS at 

days 1 (24 hours after 

1st dose), 3, 7 

 

The data analysis suggests that 

ketamine’s first day resulted as a 

highly efficacious antidepressant in 

comparison to the placebo 

(RR=2.6, 1.6 to 4.4 CI=95%, 

p<0.0003). Day 3 and day 7 

remission rates were still greater in 

the ketamine groups however it was 

to a lesser degree (RR=3.4, 1.6 to 

7.1 CI=95%, p<=.001) and 

(RR=2.6, 1.2 to 5.7 CI=95%, 

p=.02) respectively.  

I A 
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Table 2 

Rating System for Hierarchy of Evidence 

 

Level of the Evidence Type of the Evidence   

I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or 

practice-guidelines based on systematic review of RCTs.  

II (2) Evidence obtained from well-designed RCT  

III (3) Evidence obtained from well-designed controlled trials without randomization 

IV (4) Evidence from well-designed case-control and cohort studies  

V (5) Evidence from systematic reviews of descriptive and qualitative studies 

VI (6) Evidence from a single descriptive or qualitative study 

VII (7) Evidence from the opinion of authorities and/or reports of expert committees 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). 

New York: Lippincott, Williams & Wilkins.  
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Table 3 

 

Rating Scale for Quality of Evidence 

 

Rating Scale  Quality of Evidence 

A High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent 

recommendations based on extensive literature review that includes thoughtful reference to scientific 

literature 

B Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; 

reasonably consistent recommendations based on fairly comprehensive literature review that includes 

some reference to scientific evidence 

C Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot 

be drawn 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-

40 
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Table 4 

Theory Purpose, Concepts, Assumptions, and Proposition 

 

 

Theory Middle Theory of Unpleasant Symptoms (Lenz, Suppe, Gift, Pugh & Milligan, 1995 & 1997) 

  

Purpose of 

Theory 
To understand multiple symptoms that occur at the same time, to explain the symptoms, as well as to guide research and nursing practice 

 Influencing factors Defined as "factors that influence the: occurrence, intensity, timing, distress level and quality of symptoms" (Lenz et al., 1997, p. 18) 

  Physiologic factors 
Defined as "normal functioning bodily systems, the existence of any pathology, including the occurrence of trauma, and the individual’s level of energy" (Lenz et al., 1997, p. 

18) 

  Psychologic factors 
Defined as "the individual's mental state or mood, affective reaction to illness degree of uncertainty and knowledge about symptoms and their possible meaning" (Lenz et al., 

1997, p. 18)  

   Situational factors 

Defined as "aspects of the social and physical environment that may affect the individual's experience and reporting of symptoms. Potentially relevant social support, availability 

of and access to health care resource, and lifestyle behaviors such as diet and exercise. Potentially relevant physical environmental variables include heat, humidity, noise, light, 

and air quality" (Lenz et al., 1997, p. 18-19) 

  Key Concepts Symptoms Defined as "the perceived indicators of change in normal functioning as experienced by patients. They are the red flags of threats to health" (Lenz et al., 1997, p. 15) 

  Intensity Defined as "the severity, strength, or amount of the symptom experienced" (Lenz et al., 1997, p. 15) 

  Timing 

Defined as Defined as "the severity, strength, or amount of the symptom experienced" (Lenz et al., 1997, p. 15)the frequency with which an intermittent symptom occurs, the 

duration of a persistent symptom, or a combination of frequency and duration in symptoms that are intermittent but persists over long periods of time or that are chronic but vary 

in intensity. The timing could also be defined as timing of a symptoms occurrence relative to specific activities" (Lenz et al., 1997, p. 15) 

  Distress Defined as "the degree to which the person is bothered by the symptom" (Lenz et al., 1997, p. 16) 

  Quality Defined as the vocabulary used to describe what the symptom feels like 

  Performance Defined as "the outcome or effect of the symptom experience" (Lenz et al., 1997, p. 17) 

  Functional activity 
Defined as "a broad conceptualization that includes physical activity, activities of daily living, social activities and interactions, and role performance including work and other 

role-related tasks" (Lenz et al., 1997, p. 19) 

  Cognitive activity Defined as "the act of concentrating thinking and problem solving" (Lenz et al., 1997, p. 20) 

   

Assumptions 
The assumption behind the unpleasant symptom theory is that there are a number of commonalities among symptoms which allows them to be experienced simultaneously. The similarities are closely 

connected and have a direct effect on one another and the patents QOL. The assumption over all is that there is usually more than one symptom experienced. 

  

 Original theory The original model argues that there is a unidirectional effect of the symptoms on performance, but there is no feedback of performance on the 3 influential factors. 

 Propositions 
Updated theory The updated model argues that performance has a reciprocal relationship to the symptoms. It also argues that decreased levels of performance feedback to the influencing factors 

(i.e., occurrence, intensity, timing, distress level and quality of symptoms), all while negatively impacting the physiological and psychological states and situational concepts 

  

There are 7 main relational propositions:                                     

1) the 3 influencing factors are related to one another.                                                                      

2) In relation to the symptoms the Physiologic, psychologic, and situational factors can interact with one another.                                                         

3) unpleasant symptoms have the ability to change the patients physiological, psychological and situational status; so, these may be reciprocal relationships                                                       

4) Symptoms can present in isolation; but a multiple symptom is experienced simultaneously.                                                     

5) Pts w/ a number of symptoms usually have a decreases utilitarian health status, role performance, cognitive function, QOL, as well as physical performance capabilities.                              

 6) Performance symptoms have a reciprocal relationship                                                                 

7) Inhibited performance levels feedback loop to the influencing factors and negatively affect them 
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Table 5 

Quality Score for Each AGREE II Domain 

 

  

  Obtained Score Domain Score 

Domain 1: Scope and Purpose 56 87% 

Domain 2: Stakeholder Involvement 56 88.8% 

Domain 3: Rigor of Development 145 84% 

Domain 4: Clarity of Presentation 57 88.8% 

Domain 5: Applicability 75 87.5% 

Domain 6: Editorial Independence 42 100% 
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Figure 1 

Theory or Unpleasant Symptoms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Theory or Unpleasant Symptoms from Lenz, E., Pugh, L. C., Milligan, R., Gift, A., & Suppe, F. (1997). 

The Middle-Range Theory of Unpleasant Symptoms: An Update. Advances in Nursing Science, 19(3), 14-27. 
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Figure 2 

Theory or Unpleasant Symptoms (Modified) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Theory or Unpleasant Symptoms (Modified) from Lenz, E., Pugh, L. C., Milligan, R., Gift, A., & Suppe, F. (1997). The Middle-Range Theory of 

Unpleasant Symptoms: An Update. Advances in Nursing Science, 19(3), 14-27. 
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Figure 3 

Provider Years of Experience 
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AGREE Next Steps Consortium (2009). The AGREE II Instrument [Electronic version]. 

Retrieved from http://www.agreetrust.org/wp-content/uploads/2013/10/AGREE-II-users-manual-

and-23-item-instrument_2009_UPDATE_2013.pdf. 

http://www.agreetrust.org/wp-content/uploads/2013/10/AGREE-II-users-manual-and-23-item-instrument_2009_UPDATE_2013.pdf
http://www.agreetrust.org/wp-content/uploads/2013/10/AGREE-II-users-manual-and-23-item-instrument_2009_UPDATE_2013.pdf
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Appendix B 

Practitioner Feedback Questionnaire 
Please select the appropriate demographic category that most accurately describes you. 

Type of anesthesia provider: 

CRNA             Anesthesiologist         SRNA 
                

Years practiced in current role: 

<5     5-10    10-15 15-20  20-25  >25  
            

 

For each item, please check off the box that most adequately reflects your opinion. 

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 
 

No 
 

Unsure 
 

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 

agree 

Neither 

agree or 

disagree 

Strongly 

disagree 

2.    The rationale for developing a guideline is clear.     

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

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.  

   

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

guideline.  

   

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.     

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.     

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.     

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

practice setting.  

   

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

15.  The draft guideline recommendations are too expensive to apply.    

16.  The draft guideline recommendations are likely to be supported by a majority of my 

colleagues.  

   

17.  If I follow the draft guideline recommendations, the expected effects on patient outcomes 

will be obvious. 

   

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  

   

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 
 

   

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.     

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. 

   

Adapted from: Brouwers, M.C., Graham, I.D., Hanna, S.E., Cameron, D.A., & 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. 

 


