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Abstract 

Peripheral neuropathy is the most common complication of diabetes causing 69% of patients to 

experience painful burning, stabbing, or throbbing pain.  Traditional medications used to treat 

diabetic peripheral neuropathy pain offer insufficient relief.  Studies suggest that the FDA 

approved medical food, Metanx, taken orally, twice daily is effective to relieve peripheral 

neuropathy pain in diabetic patients.  A protocol using Metanx to relieve peripheral neuropathy 

pain in diabetic patients was developed for an evidence-based practice change project.  

Following educational seminars, interested patients met with the advanced registered nurse 

practitioner to determine participation eligibility.  Twelve patients met inclusion, signed 

consents, completed self-assessments noting overall pain level and the extent of neuropathy 

symptoms using the Visual Analog Scale (VAS) and the Leed’s Assessment of Neurologic 

Symptoms and Signs (LANSS), and the advanced practice nurse completed a neurological 

examination prior to them starting Metanx.  Participants were then re-evaluated during weeks 4 

and 8, repeating the VAS, LANSS and neurological examination as well as completing the 

Patient’s Global Impression of Change (PGIC) scale to measure incremental change.  After 8 

weeks of Metanx intake, patients experienced a 63% decrease in peripheral neuropathy pain, 

quality of life markers increased by 20%, and neurological function improved by more than 

45%.  Based on the findings, Metanx should be considered in clinical practice guidelines to treat 

diabetic peripheral neuropathy pain.  

 

Key words: Peripheral neuropathy; diabetes mellitus; pain; Metanx; diabetic peripheral 

neuropathy
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Chapter One:  Overview of the Problem of Interest 

Diabetes mellitus (DM) is a complex metabolic disorder characterized by episodes of 

hyperglycemia and hypoglycemia.  Hyperglycemia can result from inadequate insulin 

production, insulin resistance, beta cell dysfunction or any combination thereof (ADA, 2010).  

Due to the continual hyperglycemic state, there are several, potentially devastating, and long-

term complications.  Patients with DM can suffer vision loss caused from retinopathy, renal 

failure from nephropathy, and neurovascular disorders due to peripheral neuropathy (ADA, 

2013).  

Diabetic peripheral neuropathy (DPN) is the most common long-term complication of 

DM, severely decreasing the patients’ quality of life.  While the symptoms are unpleasant and 

painful, the secondary complications are even more serious and can lead to falls, foot ulcers, 

fractures, amputations and death (Quan & Lin, 2014).  The most effective treatment for DPN is 

to avoid it with strict blood glucose control.  Once peripheral neuropathy (PN) is present, there 

are a few options to alleviate pain including oral and topical medications (Bolash, 2014); 

however, many patients report insufficient pain relief (Trippe, 2009).  An evidence-based 

practice (EBP) change project could provide relief to these patients through a thoroughly 

researched intervention.  The purpose of this chapter is to present a thorough overview of the 

diabetes complication PN and to identify a structured question to search the literature for the best 

evidence to address this problem. 

Background Information 

According to the International Diabetes Federation (IDF), 387 million people worldwide 

have DM, most living in low to mid-income countries (2014).  In America, there has been a 

steady increase in the incidence of DM over the past three decades.  The number of adults aged 
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18 to 79 years with newly diagnosed DM has skyrocketed from 493,000 in 1980 to 29.1 million 

Americans in 2012 (CDC, 2014).  In the United States (US), this potentially devastating disease 

with its many complications costs approximately $245 billion annually (ADA, 2013).  This cost 

rises significantly when the patient experiences multiple complications related to the disease. 

Episodes of persistent hyperglycemia from DM can lead to painful PN.  DPN is the most 

common complication of DM and affects approximately 69% of all diabetic patients (Ibarra, 

Rocha, Hernandez, Nieves, & Leyva, 2012).  The complex pathophysiology of DPN includes 

excess reactive oxygen species, inflammatory cytokines and oxidative stress; increased levels of 

the homocysteine and methylmalonic acid; and decreased nitric oxide and vitamin B levels 

(Ambrosch et al., 2001).  These chemical changes contribute to endothelial dysfunction and 

damage nerves (Fonseca et al., 2013) leading to decreased epidermal nerve fiber density (Jacobs, 

2008).  As a result, the patient experiences potentially debilitating symptoms such as numbness, 

poor balance, burning, stabbing or shooting electric-type pain, or hypersensitivity (Quan & Lin, 

2014).  DPN places the patient at risk for significant secondary complications as well including 

falls, foot ulcers, amputations and death (Quan & Lin, 2014).   

Significance of Clinical Problem 

Patients experience persistent pain from DPN despite the use of medications (Trippe, 

2009; Anderson, 2012; Quan & Lin, 2014).  The impact of unrelieved PN pain in diabetic 

patients is significant, affecting the quality of life and the physical, emotional and financial 

wellbeing of those affected.  The pain of DPN specifically influences mood, sleep, self-worth, 

independence, ability to work, and interpersonal relationships (Galer, Gianas, & Jensen, 2000; 

Vileikyte et al., 2003).   
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PN pain in diabetic patients is an independent risk factor for ulcer formation that costs 

$10.9 billion per year (Tesfaye & Selvarajah, 2012).  Diabetic foot ulcers are often complicated 

by soft tissue infection, osteomyelitis (Shofler & Labovitz, 2011) and can lead to lower extremity 

amputation.  Diabetic patients with PN can experience other physical impairments as well 

including foot deformities, unsteady gait, and Charcot arthropathy, a devastating condition 

resulting in gross joint malalignment and instability (Shofler & Labovitz, 2011).  

  In the primary care practice setting, DPN is treated with oral medication that can be 

expensive with an average annual cost of $1,000-$1,600 per patient (Smith & Argoff, 2011).  

There are three medications approved by the Food and Drug Administration (FDA) for DPN 

treatment: pregabalin, duloxetine and tapentadol ER, however many patients report persistent 

pain despite their use (Trippe, 2009; Anderson, 2012; Quan & Lin, 2014).  Other medications not 

specifically approved for PN treatment are frequently used “off label” including gabapentin, 

amitriptyline, tegretol and nortriptyline (Jefferies, 2010).  These medications provide 

inconsistent and varying levels of pain relief with several dangerous side effects.  Despite these 

choices of medications, relief of symptoms remains insufficient.  “There are effective 

medications available for the treatment of neuropathic pain; however, many patients do not 

achieve a satisfactory response” (Jefferies, 2010, p. 426).    

Many diabetic patients seek relief of persistent PN pain at a mid-sized healthcare system 

in southern Florida.  The majority of these patients have tried various other treatments from other 

providers and facilities without success.  Clinic director, Dr. Jeremiah Joseph (personal 

communication, November 17, 2014) reported a drastic increase in the number of diabetic 

patients seeking treatment for poorly controlled PN pain.  According to Dr. Joseph, more than 

40% of the new admissions in October 2014 were for PN treatment. 
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Unrelieved DPN pain is a challenge for those patients affected and the providers who 

struggle to achieve optimal patient outcomes.  Currently, the medications available and used by 

many patients provide insufficient relief, leading to a decreased quality of life.  Therefore, 

investigation of EBP interventions to decrease DPN pain is necessary.  

Question Guiding Inquiry (PICO) 

“Evidence-based practice (EBP) is the key to delivering high quality of healthcare and 

ensuring optimal patient outcomes” (Melnyk & Fineout-Overholt, 2011, p. 3).  EBP examines 

research outcomes, patient preferences, values, concerns, and the clinician’s level of expertise.  

EBP is concerned with the latest knowledge.  By posing the change project in the form of a 

focused question, the latest evidence in practice is identified, ensuring optimal patient outcomes 

(Melnyk & Fineout-Overholt, 2011). 

PICO model.  Defining a tightly focused clinical question is the beginning step of the 

search for the best evidence from the literature.  Using the PICO model as a guide caused 

consideration of the necessary elements by which the clinical question could be formed (Gillam 

& Siriwardena, 2014).  This approach, built on the acronym, PICO, contains four components.  

The first component is identifying the patient, population or problem.  The next component is 

intervention; explaining what intervention or exposure is being considered.  The third component 

is comparison, identifying the alternative for comparison.  The final component is determining 

the desired outcome, accomplishments, measures, improvements, or effects.  The PICO question 

was developed as follows: In patients with diabetes, will the implementation of a Metanx 

protocol (L-methylfolate, methylcobalamin, and pyridoxal 5′-phosphate) reduce peripheral 

neuropathy pain?  The individual components of the PICO question are discussed in further 

detail to clarify and focus the literature search. 
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Variables of the PICO question.  The area of clinical interest focused on patients with 

DM who were experiencing pain due to PN.  The population inclusion criteria included male or 

female patients, 18 to 80 years of age diagnosed with DM who were experiencing PN pain, and 

had not received prior treatment with Metanx.  The population exclusion criteria included those 

patients with amputations or ulcerations of the lower extremities within the prior two years and 

anyone with previous surgery to the lower extremity with residual pain or impaired mobility.  

Patients with Charcot arthropathy, severe arthritis causing painful ambulation, a reported A1C > 

9% or blood pressure > 160/90, advanced renal disease, pregnant or nursing, or a history of 

alcohol or drug abuse within the past 3 years were also excluded.  Finally, those patients 

currently taking systemic steroids, chemotherapy, radiation or immunosuppressive medications 

at the time of the EBP project were not eligible to participate.  This criterion was documented on 

a questionnaire before accepting patient for participation. 

The intervention would be the development of a protocol focused on the administration 

of Metanx, a prescription medical food.  Participants would take Metanx as follows: one capsule 

by mouth twice a day (Pamlab, 2010).  Only name brand Metanx capsules would be used, which 

contain L-methylfolate Calcium (as Metafolin®) 3 mg, Pyridoxal-5´-Phosphate 35 mg and 

Methylcobalamin 2 mg/L (PamLab, 2010). 

The comparison was to evaluate the level of pain prior to, and following, Metanx intake.  

Pain has biological, psychological, social, cultural, and genetic components that influence each 

person and their response.  Pain is a very subjective, personal construct, from the degree or level 

of pain perceived, experienced, and reported, to how one functions within that pain in their 

everyday lives.  Pain is a unique perception for each individual.  It is difficult to measure pain as 

there is no quantification tool or objective assessment to measure the precise level of pain. 
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For the purposes of this project, the outcome, pain, would be acknowledged as the 

personal experience of an offensive neurophysiological response to noxious stimuli as perceived 

by the patient and communicated by verbal and nonverbal means, adversely affecting quality of 

life.  The amount of pain experienced by the patient would be measured during the admission 

interview, and after four weeks and eight weeks of Metanx intake.  Pain would be measured by 

using three empirical tools: the Visual Analog Scale (VAS), the Leads Assessment of 

Neuropathic Symptoms and Signs (LANSS), and the Patients’ Global Impression of Change 

(PGIC) scale.  

The outcome would be evaluated with the anticipated goal that there would be a decrease 

in painful PN symptoms following treatment with Metanx.  The PGIC, a detailed scale providing 

choices of improvement in varying increments of improvement, was a good “change” scale to 

measure the difference in condition.  It is a rather simple tool to understand.  Using the PGIC 

scale would be significant as Metanx improves PN symptoms and the quality of life 

incrementally and noting that change would be important (Fonseca et al., 2013).  

Summary  

 DPN is the most common complication stemming from episodes of hyperglycemia from 

DM. Affecting over 29 million people, these patients experience burning, electric-type pain, 

numbness, and poor balance (Quan & Lin, 2014).  These symptoms decrease the patient’s quality 

of life.  Traditional medications used to relieve the pain of DPN offer insufficient relief; 

therefore, identification of other EBP interventions was necessary.   

 EBP is concerned with evidence based on the latest knowledge.  A structured question 

was developed to guide the search in the literature for the best evidence to address the problem 

of unrelieved DPN pain.  In patients with diabetes, would the implementation of a Metanx 
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protocol (L-methylfolate, methylcobalamin, and pyridoxal 5′-phosphate) reduce peripheral 

neuropathy pain?  The next steps would involve identification and appraisal of the evidence to 

develop a practice change in light of the evidence (Gillam & Siriwardena, 2014).  
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Chapter Two:  Review of the Literature 

 According to the International Diabetes Federation (IDF), 387 million people in the 

world have DM, most living in low to mid-income countries.  America has had a steady increase 

in the incidence of DM over the past three decades.  The number of adults ages 18–79 with 

newly diagnosed DM has skyrocketed from 493,000 in 1980 to 29.1 million Americans in 2012 

(Centers for Disease Control and Prevention [CDC], 2014).  

 The etiology of DPN involves excess reactive oxygen species, inflammatory cytokines, 

oxidative stress, and reduced nitric oxide, all of which contribute to endothelial dysfunction and 

damage nerves (Fonseca et al., 2013).  This dysfunction leads to decreased epidermal nerve fiber 

density (Jacobs, 2009).  The loss of nerve fiber density causes debilitating symptoms such as 

numbness, poor balance, burning, shooting or electric-type pain, or hypersensitivity (Quan & 

Lin, 2014).  Once DPN symptoms are present, traditional treatment can involve the use of 

Federal Drug Administration (FDA) approved medications or other medications used off-label.  

The current treatments, whether FDA approved or not, are often not successful in relieving DPN 

pain.   

One potential alternative treatment available that has been successful is the use of the 

medical food, Metanx (L-methylfolate, methylcobalamin, and pyridoxal 5′-phosphate) (Jacobs, 

2008; Fonseca et al., 2013; Walker, Morris, & Cheng, 2010; Wade & Cai, 2012).  Metanx, in 

oral capsule form, decreases DPN symptoms by increasing epidermal nerve fiber density 

(ENFD) as evidenced by punch biopsy comparison, before and after treatment (Jacobs & Cheng, 

2011).  Adverse effects of Metanx are rare, less than 2%, equivalent to placebo (PamLab, 2010).  

The purpose of this chapter is to present a review of the literature to support the use of Metanx to 

decrease DPN symptoms (See Appendix A). 
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Methodology  

A productive exploration of literature began by searching databases including the 

Cumulative Index to Nursing and Allied Health Literature (CINAHL), the Cochrane Database of 

Systematic Reviews, the National Center for Biotechnology Information, Science Direct and 

MEDLINE.  Keywords utilized for the search included the following terms: Peripheral 

neuropathy, diabetes mellitus, DPN pain management, Metanx, vitamins, DPN treatment, L-

methylfolate, methylcobalamin, and pyridoxal 5′-phosphate.  Studies dating back to the 1990s 

were located therefore a time limitation including only the previous six years was set.  

Exceptions for this time limitation included literature presenting the pathophysiology of DPN 

that is indisputable by any more recent research.   

Sampling strategies.  To determine the appropriateness of the study for inclusion or 

exclusion from this project, an evaluation of each piece of literature was completed.  Exclusions 

included studies with peripheral neuropathy of unknown etiology or an etiology of other than 

DM, use of prescription medicine instead of Metanx, use of non-relevant interventions such as 

surgery or acupuncture, and those studies including animal research.  Literature that was 

included revealed information on the use of Metanx (L-methylfolate, methylcobalamin, and 

pyridoxal 5′-phosphate) in diabetic patients with PN pain, use of same-vitamins as Metanx 

though in varying strengths, and analysis of healthcare costs comparing diabetic patients with PN 

pain who were receiving Metanx with those who were not.  This cost analysis was relevant as it 

is supported correlating research noting an increased cost of healthcare for diabetic patients with 

painful peripheral neuropathy (PN) (DiBonaventura, Cappelleri, & Joshi, 2011). 

Data evaluation.  A systematic review of the literature was conducted, focusing 

specifically on diabetic patients with PN pain treated with Metanx.  Exploration for credible 
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resources that communicated evidence-based data was completed.  Healthcare professionals need 

evidence that is “reliable, accurate, and consistent to reduce risk, uncertainty, and time involved 

in clinical decision making that is focused on promoting desired patient outcomes” (Melnyk & 

Fineout-Overholt, 2011, p.5).  

Utilizing the hierarchy of evidence, a framework for ranking evidence evaluating 

healthcare interventions (Melnyk & Fineout-Overholt, 2011), each study was analyzed and 

categorized.  The data available that reported the effect of Metanx on DPN pain is somewhat 

limited with only seven human-based studies available.  Therefore, the highest level of evidence, 

Level I, does not exist.  Level I evidence includes a meta-analysis or systematic review however, 

that amount of evidence on the use of Metanx in DPN does not yet exist.  There are four well-

designed randomized control studies, Level II, that were considered as well as three well-

designed control studies without randomization (Level III) that were analyzed.  

 Scientifically based research supporting an EBP change to include Metanx in the 

treatment of PN pain in diabetic patients was accepted.  Literature that was unsubstantiated 

including personal opinion editorials and summations based on routine or personal practice and 

not scientific evidence, were eliminated.  Studies including animals were also excluded.  

Literature Review Findings  

Peripheral neuropathy is the most common long-term complication of DM and severely 

decreases the patients’ quality of life.  While there are a few medications used to treat DPN, 

many patients report continued chronic pain (Trippe, 2009).  A form of medical food called 

Metanx was reported to be effective in decreasing the pain of DPN.  An extensive literature 

search identified several studies evaluating the use of Metanx with diabetic patients suffering 

from PN pain. 



METANX AND PERIPHERAL NEUROPATHY 20 

Dr. Vivian Fonseca and colleagues (2013) at Tulane University conducted a multicenter, 

randomized, double blind, placebo-controlled trial to determine the effectiveness of Metanx on 

DPN symptoms.  This study investigated whether a combination of L-methylfolate, 

methylcobalamin, and pyridoxal-5′-phosphate (Metanx) improved sensory neuropathy.  The 

population included 214 patients with DPN and randomly assigned them with either Metanx or a 

placebo.  Each patient had a baseline vibration perception threshold (VPT) of 25-45 volts.  The 

primary end-point was the effect of Metanx on VPT with secondary points including the 

measurement of DPN symptoms and quality of life, as well as specific vitamin and amino acid 

levels (Fonseca et al., 2013). 

VPT scores improved in both the Metanx and placebo group therefore the primary end-

point was not realized.  DPN symptoms improved in both groups however, patients with higher 

folate, vitamin B12 or B6 levels, experienced a greater improvement.  This study concluded that 

Metanx use consistently reduced symptoms, with clinically significant improvement at 16 weeks 

in Neuropathy Total Symptom Scores (p = .013 vs placebo) and at week 24 (p = .033) with 

increased quality-of-life measures.  A decrease in homocysteine levels also occurred with 

Metanx by 2.7±3.0 μmol/L, versus an increase with placebo of 0.5±2.4 μmol/L. (Fonseca, et al., 

2013).   

Fonseca and colleagues (2013) concluded that Metanx appeared to be a safe and effective 

therapy for alleviation of DPN symptoms, at least in the short term.  Metanx may be specifically 

beneficial to decrease DPN pain in diabetic patients with folate, vitamin B12 or vitamin B6 

deficiencies.  Metanx improved DPN symptoms and quality of life in diabetic patients, and while 

this study did not meet its primary end-point, it strongly supports this EBP change project. 
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Traditional medications for DPN treat symptoms and do not alter the diseased nerve 

tissues.  It is hypothesized that Metanx increases the ENFD thereby altering the pathology of 

DPN.  Dr. Allen Jacobs, a leading researcher of DPN, has conducted numerous research studies 

to identify effective treatment options.  His small preliminary study found increased ENFD as 

evidenced by punch biopsy and a decrease in intensity and frequency of DPN symptoms in 

diabetic patients after taking Metanx for six months (Jacobs & Cheng, 2011).   

This study by Drs. Jacobs and Cheng (2011) enlisted patients with DM and DPN and 

measured their ENFD from the sural nerve located posterior-laterally in the distal lower leg by 

means of a skin punch biopsy.  Following the biopsy, each patient took Metanx twice daily for 

six months and then underwent a follow-up biopsy.  The primary end-point was improvement in 

ENFD.  The mean ENFD of all participants was 1.56 fibers/mm at baseline and 3.07 fibers/mm   

after six months of oral Metanx.  This was a 97% increase in ENFD (p = .004), with 73% of 

patients experiencing an ENFD increase.  The mean per-patient increase in ENFD was 1.5 

fibers/mm.  Regarding symptom reduction, 82% of patients reported reduced frequency and 

intensity of paresthesias and dysesthesias after six months of Metanx intake.  Although this was a 

small study, these results suggest that oral Metanx increases ENFD in diabetic patients with PN 

pain and improves symptoms of paresthesia and/or dysesthesia.    

Research literature also revealed that Metanx facilitates restoration of cutaneous 

sensitivity thereby reducing the symptoms of DPN.  Metanx appears to alter the underlying 

pathology of DPN, increasing the bioavailability of endothelial nitric oxide necessary to decrease 

levels of homocysteine (Walker, Morris, & Cheng, 2010).  A reduction in endothelial nitric oxide 

leads to vasoconstriction, causing nerve hypoxia and DPN (van Etten, de Koning, & Verhaar, 
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2002).  Therefore, restoring nitric oxide availability to a normal range is beneficial to reduce PN 

pain in diabetic patients. 

Drs. Walker, Morris and Cheng (2010) conducted a one-year study to evaluate the 

effectiveness of Metanx relative to cutaneous sensitivity.  The great toes and medial heels of 

each patient were tested with the Pressure-Specified Sensory Device (PSSD).  Following the 

initial evaluation, each patient received Metanx twice a day for four weeks and then once a daily 

for an additional 48 weeks.  Follow up evaluations at six months and one year of treatment 

revealed improved cutaneous sensory function.  

This study examined the effect of Metanx intake on 2-point static testing on bilateral 

great toes of patients with PSSD and revealed an improvement in 2-point sensory discrimination 

at baseline, 6 months, and 1 year.  For the great toe, when compared with baseline, after 6 

months, and 1 year of Metanx intake, the average absolute change in 2-point sensory 

discrimination was -21.8 gm/mm2 (p = .006) and -38.7 gm/mm2 (p < .001), respectively.  With 

the medial heel, compared with baseline, after 6 months, and 1 year of Metanx, the average 

absolute change in 2-point sensory discrimination was -30.3 gm/mm2 (p < .001) and -41.9 

gm/mm2 (p < .001), respectively.  Note that < 25.7 g/mm2 represents the 99% confidence level 

for the normal pressure threshold, as measured by PSSD testing.  Walker et al. (2010) showed a 

statistically significant improvement in tactile and discriminatory static testing at great toes and 

heel with the greatest improvement occurring between baseline and one year after Metanx 

treatment initiation.  Treatment with oral Metanx appears to promote restoration of lost 

cutaneous sensation in DPN, thereby reducing the pain and danger associated with hypoesthesia.  

A randomized controlled trial (RCT) concluded that Metanx is more effective than 

acetaminophen at reducing DPN symptoms.  This study by Jacobs (2008) included 130 patients 
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with burning paresthesia associated with DPN.  Patients were randomly assigned to take Metanx 

or acetaminophen twice a day for 20 weeks.  Ninety-seven patients completed the study.  The 

remaining 33 patients were removed from the study as they had a change in the management of 

their diabetes that could have influenced DPN symptoms.  

The patients receiving Metanx experienced a statistically significant reduction in pain, as 

measured by use of the visual analog scale (VAS).  At 10 weeks, patients in the Metanx group 

had a reduction in VAS pain rating of 32.92% compared with an 11.57% reduction in the active 

control group, those receiving acetaminophen.  After 20 weeks, the Metanx patients had a 

reduction in VAS of 35.28% compared to 11.73% in the acetaminophen control group.  The 

average absolute pain reduction after 20 weeks in the Metanx study group was 1.73 versus 0.44 

in the active acetaminophen group (p < .008).  Metanx was most effective in patients who had 

experienced DPN symptoms less than three years in duration (Jacobs, 2008).  

This RCT revealed that Metanx was most effective on patients less than 65 years old who 

had DM for less than 7 years.  These persons experienced the maximum VAS reduction.  There 

was no significant difference in response between genders.  Conclusively, Metanx is more 

effective than acetaminophen at reducing DPN symptoms and its relief may be accumulative as 

DPN pain is relieved more the longer the medical food is taken.  

As leading researchers in the treatment of DPN, Jacobs and Cheng have studied Metanx 

in a variety of circumstances.  One of their most recent studies investigated the addition of 

Metanx in patients who experienced only partial relief of DPN symptoms with pregabalin 

(Jacobs & Cheng, 2013).  This was a small, open-label pilot study that began with 24 patients 

however; seven patients withdrew due to medication changes.  The remaining patients were all 
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partial responders to pregabalin for painful DPN with a main complaint of persistent, burning 

parasthesia.  

In this study, the control group continued on a fixed dosage of pregabalin without 

Metanx, while the study group was supplemented with Metanx, in addition to their fixed dosage 

of pregabalin (Jacobs & Cheng, 2013).  A patient numeric rating scale for pain (0-10) was 

measured at baseline and again at 20 weeks.  After 20 weeks, patients receiving the Metanx with 

pregabalin experienced greater pain relief than those not receiving Metanx (87.5% vs. 25% 

respectively, p =  .005).  The average pain score reduction after 20 weeks in the Metanx group 

was 3 points, compared to 0.25 points in the control group (p < .001). 

Dr. Jacobs surmised that the effects of Metanx to relieve DPN symptoms might be related 

to its ability to lower homocysteine levels and elevate nitric oxide levels.  Homocysteine is 

cleared by the kidneys therefore diabetic patients with any renal involvement are at higher risk 

for DPN.  Subsequently, Metanx may be more effective in these patients.  While this is a small 

study, it too suggests that the addition of Metanx can relieve persistent parasthesia in patients 

who have experienced only partial resolution with pregabalin (Jacobs & Cheng, 2013).  

Examining the effect of DPN from a financial standpoint allows one to comprehend a 

larger perspective of this painful disorder.  A study was conducted by two doctors of pharmacy, 

Rolin Wade and Quan Cai (2012).  This study concluded that Metanx use in patients with DPN is 

associated with lower hospitalization risk and lower disease-related costs.  

This administrative claims analysis (Wade & Cai, 2012) reviewed the medical claims of 

1,628 diabetic patients who had at least one pharmacy claim for antidiabetic agents and at least 

one medical claim for DPN.  To be included in this review, patients needed at least 24 months 

continuous eligibility within the study period, with no folate-containing prescriptions or severe 
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lower limb morbidity at baseline.  Outcome measures included all-cause and disease-related 

hospitalization and healthcare costs.  Patients taking Metanx had less risk of all-cause 

hospitalization (21.5% vs 25.9%, p = .036).  Following multivariate analysis, Metanx patients 

were less likely than the control group to be hospitalized for any reason (odds ratio 0.74, 95% 

confidence interval 0.58-0.94) and had lower disease related costs (−$2258, p < .001).  Wade and 

Cai (2012) concluded that Metanx use among patients with DPN was associated with lower 

hospitalization risk and lower disease-related costs.  Healthcare professionals are encouraged to 

consider these findings when making decisions about use of prescription medical foods such as 

Metanx. 

Interdisciplinary Literature Support.  Most of the literature reviewed was from 

medical, pharmacological and advanced practice nursing sources.  The medical literature is 

necessary for comprehension of the intricate advanced pathophysiology of DPN.  Understanding 

the disease process on the molecular level is crucial to determine an appropriate treatment.  

Consulting journals from pharmacology solidified the conception of the vast problem that is 

DPN.  By analyzing the medical and healthcare costs, one can easily see the far-reaching effects 

of DPN.  Finally, from the family nurse practitioner (FNP) view, embracing information that can 

alter and improve everyday practice is in line with the EBP change project.  Honing skills and 

knowledge as an active FNP by studying practice guidelines and recommendations is both 

responsible and valuable to patients and their overall quality of care.  

Advantages and disadvantages of findings.  There were limitations in the literature.  

One of the larger studies had a limitation that benefited this advanced practice nurse.  The 

Fonseca study (2013) did not achieve its primary end-point however; it was still valuable as its 

secondary end-points support this EBP change project.  Another study, Jacobs and Cheng (2011), 
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did not “control for differences in duration of DM among patients or the possibility that only 

some patients used insulin and/or a symptom-reducing medication” (p.7).  Finally, the efficacy 

and dosing of Metanx needs to be proven in peer-reviewed scientific literature as it is not 

regulated nor tested by the FDA.  Metanx is an FDA-approved medical food that is prescribed 

intentionally for the treatment of DPN and hyperhomocystenemia.  A medical food requires a 

prescription and medical care directed by a provider for management of the disease for which it 

is prescribed.  “Medical foods are not drugs and are not subject to any regulatory requirements 

that specifically apply to drugs” (FDA, 2014).  

There were strengths within this literature review.  The number of participants in each 

study was either a strength (large numbers of patients) or a weakness (small number of patients), 

and this literature review included several studies from each category.  One great strength in this 

review is the Jacobs and Cheng study (2011) that actually measured the ENFD, revealing an 

increase after the intake of Metanx.  This is compelling scientific evidence.  Several studies 

reviewed were randomized which added credibility to their results.  One final strength in the 

research reviewed was the use of strict inclusion and exclusion criteria in several of the studies.  

Researchers were striving to maintain continuity throughout the sampling, thereby testing an 

unbiased group while limiting variability between participants.  

Discussion  

As the literature reveals, a form of medical food called Metanx can decrease painful PN 

symptoms in diabetic patients thereby improving their quality of life.  The exact underlying 

pathology of DPN remains unclear however; it involves a complex tissue dysfunction related to 

elevated levels of homocysteine and decreased levels of nitric oxide within the endodermal nerve 

fibers (Ambrosch, Dierkes, & Lobmann, 2001).  These altered chemical levels cause endothelial 
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dysfunction and injury, and impair vasodilation (Taojing et al., 2013), all of which appear to be 

controlled or influenced by the intake of oral Metanx (Venn et al., 2003).  

The PICO question driving this literature review asked: In diabetic patients with PN, will 

the implementation of a Metanx (L-methylfolate, methylcobalamin, and pyridoxal 5′-phosphate) 

protocol reduce persistent PN pain?  Creating and incorporating a clinical protocol that includes 

the administration of Metanx twice a day into everyday practice, was the focus of the EBP 

change project.  A decrease of painful PN symptoms was anticipated in diabetic patients.   

Utilization of findings in practice.  A practical utilization of the results of the literature 

review findings would be the development and implementation of a protocol to reduce PN pain 

in diabetic patients by using Metanx as described in the studies above.  Metanx is intended for 

oral intake twice day.  As revealed in the literature, a reduction in PN symptoms was realized as 

early as week three of intake and optimizing after six months of use.   

Summary 

Peripheral neuropathy is the most common long-term complication of diabetes and can 

severely decreases the patients’ quality of life.  The majority of patients with DM demonstrate 

signs of PN including pain that affects their lives and can lead to further complications.  There 

are medications prescribed for the management of DPN, however, many patients report 

persistent pain (Trippe, 2009; Quan & Lin, 2014) despite their use.  

A search in the literature for the best evidence was conducted and identified articles were 

reviewed for their appropriateness and their strength.  Metanx, a medical food, was found to be 

effective in reducing the symptoms associated with PN in diabetic patients.  The studies 

reviewed supported the use of Metanx to decrease the effects of DPN.  Patient improvement in 

the literature was evidenced by increased ENFD; improved VAS, NTTS and Neuropathy 
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Disability Scores; improved cutaneous sensitivity; decreased risk of hospitalization; and lower 

disease-related medical costs (Fonseca, et al., 2013; Jacobs, 2008; Jacobs & Cheng, 2011; Jacobs 

& Cheng, 2013; Wade & Cai, 2012; Walker, Morris, & Cheng, 2010).  Using EBP, the 

implementation of a clinical protocol including the use of Metanx with diabetic patients will 

reduce persistent PN pain.  
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Chapter Three:  Theory and Concept Model for Evidence-based Practice  

Primary care providers treat more than 29.1 million diabetic Americans with peripheral 

neuropathy (PN) each year at the Medicare cost of $3.5 billion (The Neuropathy Association, 

2014).  Due to damage to the peripheral nervous system, patients experience PN pain that can be 

debilitating and challenging to the treat.  Although there are effective medications available, 

patients often do not achieve a satisfactory reduction in pain (Jefferies, 2010).   

Chronic pain is a symptom that can influence an individual’s functioning, has negative 

health consequences, and interferes with relationships both in and outside the family.  For the 

provider, reports of pain often appear subjective and can affect each patient differently.  The 

purpose of this chapter is to explore the concept of pain and a theoretical framework to support 

the intervention as well as discuss the use of an evidence-based practice (EBP) change model to 

facilitate change. 

Concept Analysis   

According to Chinn and Kramer (2011), a concept is a complex mental formation by 

experience, partly based on an individual’s perception.  The concept of interest is pain.  Pain is 

subjective to each individual; an abstract idea based on one’s life in the context of their entire 

being, their history, culture, gender, race, and totality of life experiences.  There are concepts 

based on empiric knowledge and sensory evidence however, pain is an intensely personal 

experience.  McCaffery (1977) defined pain as "Whatever the experiencing person says it is, and 

exists whenever he says it does" (p.11).  The International Association for the Study of Pain 

defined pain as “…an unpleasant sensory and emotional experience that is associated with actual 

or potential tissue damage or described in such terms” (Gebhart, 2000, p. 22).  For the purposes 

of this EBP project, the operational definition for the concept of pain is a personal experience of 
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an offensive neurophysiological response to noxious stimuli as perceived by the patient and 

communicated by verbal and nonverbal means, which adversely affects their quality of life.  

Diabetic patients with PN often experience poorly controlled, chronic pain.  Pain is a 

subjective, personal construct from the degree or level of pain perceived, experience and report, 

to how an individual functions within that pain in everyday life.  Pain is a unique perception that 

has biological, psychological, social, cultural and genetic components that influence each person 

and their response.  Relief from pain for diabetic patients with PN is crucial to improve their 

quality of life.   

Theoretical Framework 

Ernestine Wiedenbach’s Prescriptive Theory describes the practice of professional 

nursing.  This middle range theory is concise, goal directed and deliberate, and involves the 

nurse and patient communicating needs, desires and goals.  The nurse implements the plan of 

care and evaluates outcomes (Wiedenbach, 1912-1988 inclusive).  Wiedenbach noted that four 

elements are required for proper clinical nursing including philosophy, purpose, practice and art.  

She later added preventive nursing, including the nurse’s focus on prevention of complications 

and new concerns. 

            The first component of Wiedenbach’s theory is philosophy: the respect and dignity for 

each human being.  Actions that portray these qualities include showing respect for each patient, 

and acknowledging the individualization of their pain.  The second component is purpose: the 

desired goals achieved through the nurse’s actions.  The third component is practice: the actions 

performed to meet the needs of the patient.  The art of nursing is the fourth component.  This is 

the ability to understand the needs of the patient and develop an intuition (Eichelberger, 2004).  

Compassionate care is crucial for patients with chronic pain.  This aspect of nursing is the human 
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element, the art of nursing.  The final component of Wiedenbach’s theory is prevention.  For 

patients with diabetic peripheral neuropathy (DPN), managing the underlying disease is 

paramount. 

Wiedenbach’s theory is a precursor of the modern day nursing process including 

assessment, planning, implementation and evaluation.  The practice of collecting information, 

identifying goals, implementing a collaborative plan of care, and evaluating the outcome, 

remains valid.  “Nursing art is not comprised of rational nor reactionary actions but rather of 

deliberative action" (Eichelberger, 2004, Wiedenbach, 1964).  This intentional focus was an 

excellent template for the EBP project focused on the relief of DPN pain.  

Application to practice change.  Ernestine Wiedenbach (1964) suggested the nurse’s 

central purpose was to help direct the care of the patient within the realities of a given situation.  

The professional nurse has clarity of purpose, mastery of needed skills, the ability to maintain 

relationships, interest in advancing knowledge, and dedication to furthering the good of 

humankind.  The practice of nursing involves identifying the patient’s need for help, ministering 

the needed help, and validating that the actions were helpful (George, 2008). 

Measuring a construct such as pain is difficult as there is no quantification tool or 

objective assessment to measure its characteristics.  Use of empirical scales facilitates 

determination of the type, amount and description of DPN pain.  Tools that combine a self-

reporting component with a provider examination element are the most precise with neuropathic 

pain (Arnstein, 2010).  Two such scales that focus on DPN pain are the Leeds Assessment of 

Neuropathic Symptoms and Signs (LANSS) and the Patient’s Global Impression of Change 

(PGIC).  Using such tools contributes to the assessment portion of Wiedenbach’s theory.  The 

second element, planning, was completed with a thorough literature review for identification of 
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current EBP and development of a clinical protocol.  The third component, implementation, was 

completed with using the detailed clinical protocol, and the evaluation of results was reported 

utilizing a Microsoft Excel program displaying patient outcomes in tables and graph.  

Wiedenbach’s theory is goal directed and deliberate.  It involves the nurse and the patient 

communicating about needs, desires and goals, and the nurse skillfully assessing, planning and 

implementing the intervention and evaluating outcomes.  It is interesting the Wiedenbach in 

1964, wrote a theory for clinical nursing the practically duplicates our modern day nursing 

process: assessment of patient's needs, planning of patient's care, implementation of care and 

evaluation of the success of the implemented care.  

Evidence-Based Practice Change Theory 

EBP is the key to delivering high quality of healthcare and ensuring the best patient 

outcomes (Melnyk & Fineout-Overholt, 2011).  EBP, while it examines research outcomes, also 

involves patient preferences, values and concerns as well as the clinician’s level of expertise.  

EBP is concerned with evidence, the latest knowledge.  A Model for Evidence Based Practice 

(See Appendix B) guides nurses through a systematic process for the change to EBP (Rosswurm 

& Larrabee, 1999).  The six-step process is easy to follow to direct change.  These steps include 

assess, link, synthesize, design, implement and evaluate, and integrate and maintain.  This design 

utilizes a theory-driven framework that empowers clinicians in EBP (Rosswurm & Larrabee, 

1999).  The model is logical and easily understood by nurses despite their level of experience.  

Application to practice change.  A Model for Evidence Based Practice (Rosswurm & 

Larrabee, 1999) was heavily utilized to lead this EBP change project (See Appendix C).  The 

first step was to assess the need for change by collecting and comparing internal and external 

data to determine the existence of a problem.  Stakeholders were engaged in a benchmarking 
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process to collect comparable performance data and identify operational and clinical practices 

that lead to best patient outcomes (Czarnecki, 1996).   

The next step was to link the problem, interventions and outcomes.  The problem was 

clearly defined, using standardized language and identification of potential interventions and 

desired outcomes.  Standardized language was defined to ensure clarity for all involved.  The 

goal of the reduction of PN pain in diabetic patients was well identified. 

The third step included a literature search to access the best evidence available.  A 

thorough search for literature to support the use of Metanx in DPN was completed.  A critical 

evaluation of each article was performed to identify strengths, weaknesses, and applicability to 

practice.  The best evidence was identified, critiqued and analyzed, and use of said evidence was 

contemplated.  

 The next step was designing a practice change.  Following a synthesis of the literature, 

the detailed sequence of care activities for the change in practice was determined.  Creation of a 

new protocol and procedure or standard was planned with implementation to occur at the 

completion of a successful EBP change project.  As a Metanx protocol was considered, the focus 

was clearly identified.  The use of Metanx to reduce DPN pain is supported in the literature 

therefore, the desired outcome would be the decrease of DPN pain.  Improvement in subjective 

pain scale scores and objective neurological testing was anticipated. 

Implementing the EBP change project and evaluating outcomes was the fifth step of the 

EBP change model.  The project began at the clinic on September 3, 2015 with a community 

education seminar.  The project lasted eight weeks for each participant, involving 12 patients 

with diabetes and DPN.  Prior to the study, all stakeholders were educated on project details.  
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The timeline was developed, including specifically timed measurements of DPN pain and 

Metanx use.  A reduction of DPN symptoms was anticipated.   

The final step would be to integrate the new protocol and maintain it as the standard of 

practice at the participating clinic.  With positive results from the EBP change project, a practice 

change would be initiated.  This step would be a little disruptive, as is any change in practice.  

The FNP would involve other professionals in this process with intentional follow up and 

evaluation of outcomes on an ongoing basis. 

Rosswurm and Larrabee’s (1999) model is systematic and easily understood.  As this is 

the first EBP change project ever completed in this clinic, clear communication was crucial.  

Using this model as a blueprint facilitated intentional steps to promote success.  

Summary  

The pain of DPN can be debilitating and at a high cost physically, emotionally and 

financially.  The concept of pain is difficult to measure as there is no specific tool to quantify the 

precise subjective level of pain.  The concept of pain was considered and measured with 

empirical tools such as the LANSS scale.  This scale combined patient reporting and provider 

examination to sow accurate results. 

The project manager understood and defined the concept of pain to envision the bigger 

picture.  Utilizing theories and change models facilitated a complete process.  The project had a 

strong foundation beginning with Wiedenbach’s middle range theory of assessment, planning, 

implementation and evaluation (Wiedenbach, 1964).  This comprehensive approach secured the 

necessary data in a succinct manner, ensuring a thorough process.  Changing practice is often 

received with hesitation.  By using a model to guide through a systematic change process, 

clinicians were empowered in EBP (Rosswurm & Larrabee, 1999).  



METANX AND PERIPHERAL NEUROPATHY 35 

As project manager, the FNP understood all of these intricacies for the person, the 

community and humanity as a whole, in order to attain praxis.  Improving the treatment and 

relief of pain for patients with DPN could be life changing.  Affecting a practice change for the 

diabetic population as a whole would be advantageous personally, financially and socially, as the 

quality of life for those affected was improved.  
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Chapter Four:  Pre-implementation Planning 

Diabetic peripheral neuropathy (DPN) is common in diabetic patients and manifests as 

burning, numbness, stabbing pain and poor balance (Azhary, Farooq, Bhanushali, & Kassab, 

2010).  The International Association for the Study of Pain describes DPN as pain arising as a 

direct consequence of abnormalities in the peripheral somatosensory system in people with 

diabetes (Tesfaye, Boulton, & Dyck, 2010).  DPN pain is a significant concern as it is poorly 

controlled with the traditional medications available (Trippe, 2009).  A thorough search of the 

literature revealed evidence that the medical food, Metanx, is effective to relieve DPN pain.  An 

evidence-based practice (EBP) change project, supported by Wiedenbach’s middle range theory, 

was developed and guided by Rosswurm and Larrabee’s (1999) EBP change model.  The 

purpose of this chapter is to outline the planning steps necessary to implement an EBP project 

focused on reducing DPN pain with the use of Metanx.    

Project Purpose  

Persistent hyperglycemia from diabetes causes peripheral nerve damage, resulting in 

DPN.  The pain from DPN severely decreases the quality of life in affected patients.  Traditional 

medications used to treat DPN pain offer insufficient relief of pain and symptoms.  Studies 

suggest that the FDA approved medical food, Metanx, is effective to relieve DPN pain (Fonseca 

et al., 2013; Jacobs & Cheng, 2011).  

The purpose of the project was to decrease peripheral neuropathy (PN) pain in adult 

patients with diabetes.  A protocol using Metanx to relieve DPN pain was developed by the 

advanced registered nurse practitioner (ARNP).  Interested individuals would be screened by the 

ARNP to determine eligibility to participate in the EBP project.  Consented participants would 

undergo assessment pre, week 4 and week 8 of the project using the Visual Analog Scale (VAS) 
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and the Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) scale.  Participants 

would be educated on the protocol that requires them to take Metanx, a medical food in capsule 

form, by mouth twice a day.  Participants would be seen at the start of the project, during weeks 

4 and 8, and receive telephone contact with the ARNP in between those assessment weeks.  It 

was anticipated that following 4 and 8 weeks of Metanx intake, patients would report a decrease 

in DPN pain and symptoms with an improved quality of life.  Improvement in neurological 

function was also anticipated and would be confirmed through physical examination by the 

ARNP.    

Project Management 

Managing the details of an EBP change project required precision focus.  The process of 

planning, reviewing the literature, and documenting the initial ideas required persistence.  

Assessing the clinical venue and staff, recruiting participants, teaching, implementing and 

evaluating the EBP, and documenting along the way, all required meticulous action.  The 

potential effect of Metanx on PN pain in diabetic patients would be valuable to communicate and 

demonstrate.  

Organizational readiness for change.  Beginning an EBP change project in a clinic 

where there had never been a team-based clinical inquiry was both exciting and challenging.  

Creating a culture of inquiry was the initial step, addressed with a discussion of improved patient 

outcomes by use of an EBP change project.  This energized and excited the team.  This step built 

a community that was supportive of inquiry.  Without a culture that is supportive, change efforts 

are not likely to succeed and sustain (Fineout-Overholt, Melnyk, & Schultz, 2005; Rycroft-

Malone, 2008).   
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Identification and evaluation of the assets and deficits of the clinic where the project 

implementation would be necessary.  Most employees were excited, wondering about their input 

and role.  The healthcare providers were supportive and asked questions about how they would 

assist.  The chatter about the office was positive and focused on improving patient outcomes.  

The characteristic of inquiry was already present in the participating providers.  Frequent 

questioning and fine-tuning of treatment guidelines, as well as the search of databases and 

research, were existing characteristics in these EBP-guided clinicians.  The infrastructure to 

succeed was already in place to provide any necessities to enhance this EBP project. 

Inter-professional collaboration.  The clinical staff at the participating clinic was 

multidisciplinary and excited to participate and learn.  The ARNP would serve as the project 

manager.  A chiropractic neurologist, who owns the practice, would act in a supporting role, 

assisting the project manager with details and eliminating barriers.  There was one medical 

doctor, two chiropractors, one health coach, and two medical assistants (MA) to complete the 

clinical team.   

The ARNP, functioning as the team leader, would provide all the education needed.  The 

ARNP also functioned as a part of the daily process to oversee the entire project.  The 

chiropractic neurologist would assist with providing community education on DPN to obtain a 

pool of new patients who would qualify to participate in the project.  The chiropractic 

neurologist also would assist in performing neurological examinations as needed.  As the 

executive sponsor and clinical liaison, the clinic owner would provide resources and remove 

barriers (Ogrinc et al, 2012).  The medical assistants would assist with data collection, ensuring 

patients completed self-assessment questionnaires thoroughly.  
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Non-clinical staff at the clinic supported the EBP change project by performing clerical 

work such as copying, compilation of data, and placing telephone calls to the patients to help 

maintain the schedule per project timeline.  This was crucial, as extra time was required for each 

patient involved to complete questionnaires and required assessments.  The clinic bookkeeper 

assisted with resource acquisition and management, and the information technologist provided 

computer support.   

 Risk management assessment.  A SWOT risk assessment was performed for this EBP 

change project.  SWOT is a structured planning method used to evaluate strengths, weaknesses, 

opportunities and threats (Ogrinc et al., 2012).  Several strengths were identified including the 

presence of a strong clinical leader, a supportive clinical liaison, positive attitudes of 

participating employees, and positive feedback from existing patients of current services and 

care.  Another strength identified was the presence of compelling evidence that strongly 

supported the use of Metanx to decrease DPN pain.  Other opportunities identified included 

provision of the community education component as well as the lack of competition in the area 

for Metanx use or specific DPN treatment.  The clinic was the only practice offering specific, 

effective treatment for PN pain that does not include prescribing sedating medication.  The EBP 

change project was a strong opportunity for the clinic to expand its stellar reputation in the 

community for consistently attaining positive outcomes.   

The SWOT assessment identified weaknesses as well.  Communication can be a common 

weakness.  This weakness was addressed by utilizing an intentional conversation loop to ensure 

understanding before continuing on to the next issue (Patterson, Grenny, McMillan, & Switzler, 

2012).  A visual plan was created on the white board in the conference room to optimize staff 
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communication and maintain focus.  Additionally, the team leader planned to maintain an 

approachable attitude to facilitate effective communication.  

 Another weakness identified was the limited EBP experience of the majority of clinic 

staff.  The project leader planned to continue educating the staff throughout the project to prevent 

issues related to inexperience.  Another weakness identified was the potential for slow office 

times with patients waiting extended periods to see the FNP.  Additional time in the daily 

schedule was allotted to ensure smooth patient flow on the days the EBP project participants 

were seen in the clinic.  There was also a good deal of intentional conversation preceding the 

project in anticipation of the scheduling issue.  Brainstorming sessions by the entire team were 

effective in avoiding schedule delays.   

The cost of Metanx was one final weakness identified and addressed.  A preliminary 

proposal to seek support from PamLab, the manufacturer of Metanx, to supply free samples or 

discounted product for project participants was submitted however, it was denied without 

explanation.  Communication with the representative from PamLab was initiated and maintained 

for the acquisition of samples.  This representative also made a referral for the FNP to access a 

discount health pharmacy, which was providing the medical food at large discount, less than 

60% of the retail cost for all patients.  The free samples acquired from the PamLab representative 

would be used to enable all patients an opportunity to participate with no out-of-pocket cost.  

The final aspect of the SWOT assessment identified potential threats to the EBP change 

project.  First, there was an opportunity for lack of adherence to the protocol by patients.  This 

challenge would be addressed by patient education and weekly telephone conversations between 

the FNP and the patient.  During this conversation, the FNP would verify the correct intake as 

described by the patient and inquired about the presence of any adverse effects or change in 
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symptoms.  This would be an opportunity for the patient to ask questions for clarity and 

education.   

An additional possible threat was the incorrect completion of self-assessment empirical 

tools that would flaw results.  To avoid this issue, there was a good deal of patient education 

planned, as well as increased staff availability and intervention planned during the completion of 

these self-assessment forms.  Patient responses would be reviewed with the patient during the 

appointment with the ARNP.  The remaining two threats were the cost of Metanx, and the 

interruption of the daily clinic schedule.  Both of these threats were previously addressed. 

 Organizational approval process.  One benefit to a small organization is that approval 

for the EBP change project was obtained without difficulty.  There was excellent collaboration 

with the clinic owner and clinical liaison.  Throughout the development and execution of the 

EBP change project, this physician was expected to be supportive and instrumental in EBP 

approval and implementation of a Metanx protocol.   

Information technology.  Technology was necessary for the implementation and 

evaluation of the EBP change project beginning with a laptop computer for the EBP change 

project manager.  All data on the empirical tools from the patients would be obtained in written 

form and would need to be transferred to a computer spreadsheet in a Microsoft Excel sheet.  

Data would be analyzed, examined and disseminated via computer.  There was a PowerPoint 

presentation created for use during the community education sessions.  This would require the 

use of a laptop computer and other technology to display the images for the large group to view.  

The technology required for the EBP change project was already in use and available in the 

clinic, with a supportive IT consultant available as needed.   
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Telephone service to complete patient phone calls was necessary, as was access to the 

clinic’s website for advertisement and electronic recruitment.  Use of copy and printing software 

and equipment was necessary for the creation of patient education and recruitment information.  

Finally, a shredder would be required to dispose of patient-sensitive information once the project 

was completed.  

Materials Needed for Project 

Several materials were necessary to complete the EBP change project.  Many forms and 

types of advertising and recruitment resources were required including consent forms, HIPPA 

information forms, and patient education resources including flyers, posters, and brochures.  

Creation and distribution of these documents required supplies including paper, ink, graphics, a 

folding machine and other creative design tools.  Technology resources were required including 

software to create Power Point presentations for advertising and community education 

presentation.  Having the Metanx available, either through samples from the manufacturer that 

were available through the clinic, or from a prescription generated from a participating provider, 

was also necessary.   

Space was also necessary to ensure privacy and confidentiality for participants.  

Individual examination rooms were available in which to interview and examine participants.  

Medical supplies were necessary to complete the neurological testing including nonsterile 

gloves, alcohol swabs, cotton balls, hand sanitizer, 23 gauge sterile needles, a metal neurological 

pinwheel, one 128-Hz tuning fork, and filament wire.  All of the medical supplies identified were 

already available and in use in the clinic.  Finally, to facilitate employee education and team 

preparation, a conference room equipped with a large dry-erase board, eraser and markers was 

necessary for teaching, planning and mapping out the change practice model for clinic staff.  
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This visual tool was instrumental and an efficient tool with which to ensure effective 

communication.   

Plans for Institutional Review Board Approval 

 The Institutional Review Board (IRB) approval for this EBP change project was sought 

directly through Chatham University following from course professor and IRB advisor.  The 

EBP change project involved human subjects therefore, transparency was vital.  The desire and 

ability to publish in a professional journal was an additional reason to seek IRB approval.  

Expedited approval was requested, as there was no more than minimal risk to the human subjects 

participating.  A consent form was required for participation to ensure that the patients were 

adequately informed of the project procedures, and confidentiality ensured due to the contact 

with these patients.  The expedited proposal was submitted to Chatham University’s IRB 

electronically and approval received on August 20, 2015.  The project implementation date was 

scheduled for August 31, 2015.   

Plan for Project Evaluation.  The plan to measure success would be by performing a 

comparison of the patient’s level of pain prior to Metanx intake and their pain levels in weeks 

four and eight of the EBP project.  Three measures for comparison included the VAS, LANSS 

and PGIC scales.  The anticipated outcome in response to the protocol, twice-daily Metanx 

intake, was a decrease of PN pain in diabetic patients. 

Demographics.  Demographic information gathered on each participant included age, 

race, gender and type of diabetes.  This information would be reported as a mean and range for 

age, and in percentages for race, gender and type of diabetes.  Other specific demographic 

information was necessary to qualify to participate in the EBP change project.   
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 The population eligible to participate would be male or female patients, aged 18 to 80 

years, with a diagnosis of DM, experiencing PN pain, and who had never taken Metanx.  

Patient’s race, ethnicity, or socioeconomic status would not be considered for inclusion.  To 

verify accurate, unbiased results from Metanx intake, patients with certain conditions were not 

eligible to participate.   

The exclusion criteria included those patients with amputations or ulcerations of the 

lower extremities within the prior 2 years and anyone with previous surgery to the lower 

extremity with residual pain or impaired mobility.  Patients with Charcot arthropathy, severe 

arthritis causing painful ambulation, a reported A1C > 9% or blood pressure > 160/90, advanced 

renal disease, pregnant or nursing, or a history of alcohol or drug abuse within the past 3 years 

were also excluded.  Finally, those patients currently taking systemic steroids, chemotherapy, 

radiation or immunosuppressive medications at the time of the EBP project were not eligible to 

participate.  This criterion would be evaluated by the ARNP and documented on a questionnaire 

before accepting patient for participation.  

Outcome measurement.  The desired outcome was a decrease in PN pain in diabetic 

patients.  Pain is an abstract idea and unique to each individual with biological, psychological, 

social, cultural and genetic components.  Understanding that pain is subjective and difficult to 

quantify, employing the use of empirical tools was the only way to measure the amount of pain.  

When evaluating neuropathic pain, tools that combine a self-report or self-assessment component 

with a physical examination element, are most precise (Arnstein, 2010).  Several evaluation tools 

would be utilized for the evaluation of pain.  The selected tools measured pain differently in 

addition to incremental change in pain.  A decrease in neuropathic pain was anticipated.  
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Evaluation tool.  Measurement of overall pain was important information to gather and 

analyze.  The Visual Analog Scale (VAS) is a unidimensional measure of pain intensity, which 

has been widely used in diverse adult populations (Gould, Kelly, Goldstone, & Gammon, 2001).  

There are variations of the VAS for use to measure pain however; the selected VAS scale had 

numbers with descriptive terms and faces along a line of measurement.  The patient would 

choose the number, descriptive term or face that most closely described their current pain level.  

This scale is easy to understand.  It would be given to the participants for completion during the 

pre, week 4 and week 8 visits.  The VAS was available in the public domain and required no 

added permission for use. 

Evaluation tool.  It is also important to evaluate neuropathic pain by using an empirical 

tool that combines a self-assessment component with a physical examination element (Arnstein, 

2010).  One tool that focuses specifically on neuropathic pain is the LANSS scale developed by 

Dr. Michael Bennett (2001).  The LANSS scale analyzes sensory description by the patient and a 

physical examination of sensory dysfunction by the provider, to evaluate neuropathic pain.   

The LANSS scale is an accurate and popular tool used to assess neuropathic pain (See 

Appendix F).  The LANSS tool, in clinical examination, has an overall accuracy of 94 %.  

LANSS reliability was assessed via internal consistency with Cronbach's α = 0.76 (Hardy et al., 

2013).  The LANSS scale has a validation with 80% sensitivity, 85% specificity and has a good 

discriminant & construct validity (Arnstein, 2010).  

The patient experiencing PN pain answers five questions on the LANSS tool regarding 

specific neuropathic pain symptoms, not as single items but in association with several 

descriptors rated over the prior week (Bouhassira et al., 2004).  The provider then performs two 

tests to determine skin sensitivity, specifically determining tactile allodynia and pressure 
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allodynia (Bouhassira et al., 2004).  The LANSS assessment would be performed by the ARNP 

during the initial visit and during weeks four and eight of Metanx intake to facilitate assessment 

and documentation of DPN pain.  This data score indicating pain level and measurement of 

pressure and tactile allodynia, would be reported on a bar graph created in the Microsoft Excel 

software package. 

Evaluation tool.  The final assessment tool that would be completed during the week four 

and eight visits was the Patient’s Global Impression of Change tool.  The PGIC is a detailed self-

assessment scale that provides choices in varying increments of improvement (Hurst & Bolton, 

2004).  The measurement, or score, is presented both in word form and in number form.  It is a 

good change scale to measure difference in condition.  Using the PGIC scale will be significant 

as Metanx can improve neuropathy symptoms and quality of life issues in diabetic patients with 

PN pain incrementally.  The incremental change is noted by specific symptom and by the overall 

impact it has on the patient’s quality of life.  Documenting the smallest, ongoing change, was 

important as Metanx efficacy increases over time (Fonseca et al., 2013).   

The PGIC scale has been frequently used as an indicator of meaningful change in 

treatments for chronic pain.  The PGIC tool is a strong method of assessing clinically important 

change in which the external judgment of meaningful change is made by the patient (Amirfeyz, 

Pentlow, Foote, and Leslie, 2009).  The PGIC scale was reported by Hurst and Bolton (2004), 

however few other sources were available that have determined validity and reliability.  One 

study revealed that PGIC responses demonstrated significant relationships with size of change of 

all variables (p <  0.001) (Tincello, Owen, Slack, & Abrams, 2012).  The information obtained 

from the PGIC scale would be reported on a cluster bar graph created with Microsoft Excel 

software. 
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Data Analysis.  The VAS and LANSS scores collected before Metanx intake and during 

weeks four and eight of the project, would be entered into Microsoft Excel software and a 

descriptive analysis performed to determine group means for each time point.  Additionally, the 

mean of the PGIC scores would be determined for weeks four and eight.  Means for the time 

points of each assessment tool would then be compared to determine percent change in pain and 

subjective neurologic symptoms as well as quality of life indicators.  To ease documentation and 

facilitate analysis of the peripheral neurologic examination, a Tactile Assessment Sheet was 

created.  

Measuring and understanding differences and changes in these scores would be crucial to 

interpret any improvement in pain, neurologic dysfunction, and the patient’s quality of life.  A 

benchmark of 25% reduction in overall pain was set to compare the patient’s initial VAS scores 

with VAS scores reported during weeks four and eight.  The data available upon completion of 

the project would allow for analysis of quality of life indicators as well as objective change in 

neurologic function as evaluated by the ARNP.  All results would be presented in bar graphs, 

specifically cluster graphs, through use of Microsoft Excel software. 

Data management.  Patient confidentiality would be maintained through the protection 

of all participant personal identification information.  The project manager would be the sole 

person with access to patient-identifying project information.  Handwritten surveys would only be 

handled by the project manager.  These surveys would be stored in a locked cabinet in a locked 

office, and later destroyed per guidelines following completion of the EBP change project.  Patient 

results would be entered by the project manager into an Excel spreadsheet utilizing a patient number 

as an identifier.  EBP project results would be documented and published without disclosing patient 

identifying information.  
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Summary 

Persistent DPN pain despite the use of traditional medication continues to be a significant 

health issue.  The EBP change project began by gathering information on the current standards of 

clinical practice and the impact of unrelieved DPN pain on patients.  An EBP change project 

focusing on improving patient outcomes at the clinic was discussed in detail, and approved, by 

all stakeholders. 

It was necessary to familiarize the clinical staff with Metanx as well as standardize the 

language surrounding DPN, PN, and DM, to clarify meaning.  This was an opportunity to 

optimize communication and avoid misunderstanding.  Addressing details surrounding resource 

acquisition, documentation of all areas of the EBP change project, and a meeting with the 

representative from the manufacturer of Metanx to identify any additional literature and 

resources, followed.   

A clinical protocol was developed and a time line established for the EBP change project.  

To evaluate the outcome, pain, three measurement tools were chosen: the VAS, the LANSS and 

the PGIC.  Additionally, development of inclusion and exclusion criteria was necessary to 

safeguard the results of the project from being affected by underlying conditions or poorly 

controlled disease.  Recruitment strategies included the planning of community wide educational 

events that targeted diabetic patients for interest in the EBP change project.  Although the current 

plan was to decrease PN pain in local adults with diabetes, there were far-reaching implications 

of the EBP change project.  As there are millions of diabetic patients with PN, this project could 

reduce the DPN pain and improve quality of life for many.  Attention to detailed planning was 

crucial to facilitate an effective EBP change process.   
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Chapter Five: Implementation Process 

There has been a steady increase in the number of Americans diagnosed with diabetes 

mellitus (DM) over the past three decades (CDC, 2014).  This potentially devastating disease is 

accompanied by several potential complications and a total cost of $245 billion in the U.S. 

annually (ADA, 2013).  One major complication is damage to peripheral nerves called diabetic 

peripheral neuropathy (DPN).   

A recent study revealed the prevalence of DPN to be 69% of all diabetics and was 

directly associated with the duration of the disease (Ibarra, Rocha, Hernandez, Nieves, Leyva, 

2012).  “Patients with diabetes are characterized by endothelial dysfunction or reduced nitric 

oxide bioavailability and decreased epidermal nerve fiber density” (Jacobs, 2009, p.8).  By 

restoring these dysfunctions, healthcare providers may be able to decrease the pain of peripheral 

neuropathy in diabetic patients.  Traditional medications to treat DPN pain often leave patients 

with insufficient pain relief.  The purpose of this chapter is to detail the implementation process 

of the evidence-based practice (EBP) change protocol using Metanx to relieve peripheral 

neuropathy pain in diabetic patients.  

Setting 

In the local primary care practice setting, patients with DM are prevalent and often 

challenging to treat.  Patients present to their primary care provider requesting relief from painful 

DPN.  In this moderately sized physical medicine clinic in South Florida, approximately 60% of 

all new patients in 2014 were diabetic and presented with painful peripheral neuropathy.  The 

clinic has six examination rooms, a laboratory with drawing stations and a centrifuge, radiology 

equipment, a fluoroscopy suite, a physical rehabilitation area, and three chiropractic adjustment 

rooms.   
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Participants 

Only diabetic patients, male or female, over the age of 18 years, with persistent 

peripheral neuropathy (PN) pain, and had never taken Metanx, were considered for participation.  

The inclusion and exclusion criteria were carefully reviewed with each potential participant.  

Due to the variability of diabetes and diabetic complications, creation of specific exclusion 

criteria was necessary.  Those persons with uncontrolled or advanced disease were not 

candidates for participation nor were those with recent surgical interventions or amputations.  

Patients with recent alcohol or drug abuse or severe joint degeneration that impeded their 

ambulation were also not eligible.  Finally, those persons receiving high-risk medications or 

treatment such as systemic steroids, chemotherapy or radiation that could interfere with the 

validity of the EBP project results were not eligible to participate.  Those meeting the inclusion 

criteria were invited to participate. 

Recruitment 

 Recruitment for the EBP change project began through an advertisement in the local 

newspaper inviting community members to attend an educational session on DM, DPN, the use 

of Metanx and EBP.  There were specific invitations extended to attend one of two community 

dinner talks held in the meeting space at a large local senior setting (See Appendix D).  These 

sessions were advertised in the local newspaper, on the clinic’s Facebook page and website, and 

on flyers that were distributed to several physician offices and therapy clinics throughout the 

area.  There was a telephone number on the flyers for interested individuals to call and reserve a 

spot at the session, although individuals who presented without a reservation were welcomed as 

space permitted.   
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The educational sessions were led by the advanced registered nurse practitioner (ARNP) 

and the chiropractic neurologist, utilizing a PowerPoint presentation created for the events 

explaining DM, DPN etiology, basic pathophysiology, diagnosis, traditional treatment, 

alternative treatment, Metanx and prognosis (See Appendix E).  Community members had an 

opportunity to ask questions and interact during these educational sessions.  

Immediately following the educational session, interested individuals met with the 

clinic’s marketing director and received a cover letter.  At this time, potential participants could 

sign up for an appointment with the ARNP (See Appendix F).  Interested individuals did not 

need to be current patients in the practice, as both current and new patients were invited to 

participate.  All new patients were encouraged to continue to have a primary care provider 

outside the participating clinic.  The initial appointment with the ARNP occurred within the 

following one to two weeks.  The events were held in September 2015, and both were well 

attended.  

Implementation Plan 

The success of the EBP change project would depend on strategic planning and 

anticipation of problems and risks (Harris, Roussel, Walters, & Dearman, 2011).  Staff support 

was crucial to a successful and seamless project; therefore, staff education would be ongoing.  

As the EBP change project start date approached, the clinic team met frequently to review each 

step of process.  Advertising was completed prior to implementation of EBP project, as was the 

PowerPoint presentations for patient and staff education.  The EBP intervention was the oral 

intake of the medical food, Metanx, twice a day (Pamlab, 2010).  Only name brand Metanx 

capsules were used, containing L-methylfolate Calcium (as Metafolin®) 3 mg, Pyridoxal-5´-

Phosphate 35 mg and Methylcobalamin 2 mg/L.  
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Implementation Steps 

All participants had an initial office visit with the ARNP.  The inclusion and exclusion 

criteria were reviewed with each potential participant to determine eligibility (See Appendix G).  

If approved, consent was obtained and participation in the EBP change project began (See 

Appendix H).  If the interested individual did not meet the criteria or did not wish to participate 

after learning the project’s details, the discussion and involvement in the EBP change project for 

that individual was over.  Each potential participant knew by the end of the initial visit with the 

ARNP if he or she was accepted into the EBP change project.  If the individual was not accepted, 

they were referred to clinic personnel for evaluation of alternative treatment offered by other 

providers at the clinic.  

Immediately following acceptance to participate, the patient completed the self-

assessment portion of the Visual Analog Scale (See Appendix I), and the Leed’s Assessment of 

Neuropathic Symptoms, and Signs (See Appendix J) scale.  The ARNP obtained a complete 

history and performed a physical and neurological examination.  Each patient was then educated 

on the Metanx protocol.  Printed instructions were given to and reviewed with, each participant.  

Metanx would be taken twice a day, one capsule in the morning and one capsule in the evening.   

During weeks two and three, each patient received a weekly telephone call or in person 

conversation if they were in the clinic for another purpose, to monitor progress.  It was during 

these contacts that the ARNP inquired about adverse reactions, verified correct intake of Metanx, 

and answered patient questions. The ARNP was able to make weekly contact with each 

participant, either on the telephone or in person at the clinic.  Three patients did not routinely 

answer their phones however, messages were left on voicemails and the patients returned calls to 
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the ARNP.  During the telephone interview, all patients reported taking Metanx twice a day with 

adverse reactions or any concerns.  

During week four of participation, all patients presented for another visit with the ARNP.  

At this visit, the self-assessment of the Visual Analog Scale (VAS) and the Leed’s Assessment of 

Neuropathic Symptoms and Signs (LANSS) was completed and the neurological testing 

component performed by the ARNP.  The Patient’s Global Impression of Change (See Appendix 

K) score was also documented during this visit.  Patients continued taking the Metanx twice a 

day as prescribed.  The Tactile Assessment Sheet was completed following each neurologic 

examination by the ARNP (See Appendix L) as a visual tool to document and track neurological 

change. 

During weeks five, six and seven, each patient received a weekly telephone call or in-

person conversation if they were in the clinic for another purpose, to monitor progress.  The 

ARNP again discussed and verified correct intake of the Metanx.  During these conversations, 

several patients were excited to report decreased PN pain and increased sensitivity.  Through 

these discussions, many patients were verbally appreciative for the opportunity to participate in 

the EBP change project.    

During week eight of participation, the final visit with the ARNP occurred.  At this visit, 

the self-assessment of the VAS and LANSS was completed and the neurological testing 

component was performed by the ARNP.  The Patient’s Global Impression of Change (PGIC) 

score was also be documented during this visit.  At the end of week eight, the EBP change 

project was complete for Chatham University however; the ARNP and clinic physician plan to 

extend the project for a total of six months.  All participants completing the EBP project chose to 

continue taking Metanx and made a follow-up appointment with the ARNP for February 2016. 
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During weeks nine through twelve, when all the patients had completed their 

participation, data was compiled and analyzed.  Microsoft Excel was used to create tables and 

charts on which to present the outcomes.  This data analysis was completed by the ARNP in 

collaboration with participating doctors.  One clinic physician had a strong mathematical and 

assisted with data compilation and analysis.  During week 13, the data was presented to the clinic 

staff, interested patients and compiled for Chatham University faculty review.  Based on the 

findings, a new policy and procedure was created for the clinic to include the use of Metanx in 

the management of diabetic patients with PN pain.   

Plan Variation 

 A few unforeseen issues occurred during implementation of the EBP change project.  

First, the lack of eligible patients due to severity of disease process was not anticipated.  Ten 

patients were interviewed however; their disease processes were too advanced to participate.  To 

accommodate for lack of patients involved, the acceptance period was extended by two days, 

allowing three more patients to participate.   

Another challenge was schedule delay.  It was not possible to plan specific times for so 

few potential participants; therefore, patients were recruited from their clinic appointments.  This 

caused the ARNP to run behind in the daily clinic schedule.  The clinical staff accommodated by 

assuming additional duties.   However, the self-assessments completed by the patient and the 

examinations performed by the ARNP were accomplished on time, as patients were compliant 

and respectful of the EBP project schedule.  Weekly telephone conversations with patients were 

somewhat challenging as completion of the initial call was not always possible.  Patients did 

respond to messages and returned the calls, however it was somewhat disjointed to be completed 

in that manner.  
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One final variation was the withdrawal of one patient.  This patient complained of 

dysuria.  A urinalysis was performed and the Metanx was held for 3 days.  The urinalysis was 

negative revealing no infection.  After waiting three more days, Metanx was restarted however, 

within 3 days the dysuria recurred.  The Metanx was discontinued, the dysuria resolved and the 

patient was withdrawn from the project.   

Summary 

The EBP change project that focused on the use of Metanx to relieve PN pain in diabetic 

patients was completed with few challenges.  The community-wide education sessions were 

effective as recruitment events, reaping 22 potential participants for evaluation.  

Other opportunities for improvement occurred.  Management of a full schedule with 

additional visits necessary on the ARNP’s daily roster was somewhat disruptive; however, the 

clinical team was able to provide care to patients displaced by the EBP project schedule.  An 

additional deviation from the plan was the development of an adverse effect in one patient.  This 

resulted in her withdrawal from the project.  While this was not anticipated, the patient was 

provided excellent care with no lingering symptoms.  

Although a few challenges presented, the ARNP and clinic staff worked together for 

resolution.  All but one participant completed the intervention.  In the next chapter, the analysis 

of data will discussed to evaluate the effectiveness of Metanx on DPN pain, neuropathy 

symptoms and neurological function.   
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Chapter Six:  Evaluation and Outcomes of the Practice Change Initiative 

The pain of diabetic peripheral neuropathy (DPN) affects every aspect of life, physically, 

psychologically, financially and socially.  Despite the use of traditional medication, many 

patients report insufficient pain relief.  The evidence-based practice (EBP) change project using 

Metanx to relieve peripheral neuropathy pain in diabetic patients was conceived, designed, 

implemented, and evaluated based on current evidence.  EBP is the key to delivering high quality 

healthcare, examining research outcomes, patient preferences, values and concerns, and the 

clinician’s level of expertise.  EBP translates research and applies it to clinical decision-making 

(Conner, 2014).  Evaluation is a crucial component to determine the effectiveness of the EBP 

change project, enabling the advanced registered nurse practitioner (ARNP) to translate the 

evidence into clinical practice.    

Participant Demographics 

 The demographic characteristics collected during the initial interview were age, gender, 

and the type of diabetes mellitus (DM).  This data was documented on the individual assessment 

sheets and the master roster.  Twelve volunteer participants were eligible to join in the EBP 

change project: seven woman and five men.  The participants’ ages ranged from 62 to 75 years 

old.  All patients had type II diabetes mellitus (DM).  Of the participants, seven were new to the 

clinic and five were existing patients.  Eleven participants completed the project with one 

withdrawing due to dysuria attributed to Metanx intake.  

Intended Outcomes 

The purpose of this EBP change project was to relieve peripheral neuropathy pain in 

diabetic patients with oral Metanx.  The panoramic goal was relief of peripheral neuropathy (PN) 

pain in diabetic patients who had not been able to achieve relief through other treatments.  
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Additional assessments were made evaluating the patient’s reported quality of life markers as 

well as their peripheral neurological function as assessed by the ARNP.  Empirical tools were 

utilized to evaluate patient outcomes.  A benchmark of a 25% reduction in the overall pain level 

was anticipated, as measured by the Visual Analog Scale (VAS) score.  Any improvement in the 

Leed’s Assessment of Neurologic Symptoms and Signs (LANSS) scores would indicate a 

reduction in neuropathic symptoms.  The Patient’s Global Impression of Change (PGIC) score 

would also indicate a positive outcome through the improvement of quality of life measures.   

Evaluation Plan 

The measure of success was determined by comparing patients’ self-report of overall 

level of pain prior to Metanx intake to the level of pain during the fourth week of Metanx intake 

and again following eight weeks of Metanx intake.  Additional measures of success evaluated 

peripheral neurologic function, specifically the presence of vibration perception and sharp 

sensation.  Three measurement tools were utilized for comparison including the VAS, LANSS 

and PGIC scales.  The anticipated outcome in response to Metanx intake would be a decrease of 

peripheral neuropathy pain in diabetic patients as well as improved vibration perception and 

sharp sensation.  

The mean scores of patient’s overall pain as documented on the VAS were calculated and 

compared between the initial visit, the visit during week four, and the visit during week eight.  

Both individual and group mean scores were critically analyzed.  Other data examined included 

the peripheral neurological function documented on the LANSS scale and the overall change in 

the quality of life as reported by the patient and documented on the PGIC scale.  The Tactile 

Assessment Sheet was developed to ease the documentation of the comprehensive neurological 

examination.   
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Findings 

Change in VAS score.  Accurate measurement of PN pain was crucial.  Every 

participant experienced a pain reduction.  The average pain reduction was 3.68 points on VAS 

scale.  Patients experienced a 68% improvement in DPN pain following Metanx use for 8 weeks.  

The mean pain score reduction exceeded the benchmark of a 25% (See Figure 1).  

 
Figure 1.  Group mean pain scores on VAS at pre-Metanx, week 4 and week 8.   

Change of LANSS score.  A decrease in neurologic symptoms with Metanx was 

realized.  The change in the group mean symptom score revealed a 45% reduction of symptoms.  

Two participants had a total restoration of peripheral neurological function (See Figure 2).   

 
Figure 2.  Mean neurologic symptom scores on LANSS at pre-Metanx, week 4 and week 8.  
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 Change in objective neurological examination.  During each visit, all patients had a 

thorough neurological examination performed.  Every participant experienced restoration of 

vibration perception.  Restoration of sharp sensation was realized by 73% (See Figure 3).  

 
Figure 3.  Group mean scores depicting change in neurologic function in vibration perception 

and sharp sensation at pre-Metanx, week 4 and week 8. 

Change of PGIC score.  The PGIC score measured incremental steps of change.  A 20% 

increase in quality of life markers was reported following 8-weeks of Metanx intake.  The 

changes described included a positive change in activity limitations, symptoms, emotions, and 

overall quality of life related to painful peripheral neuropathy (See Figure 4).

 
Figure 4: Group mean of quality of life from PGIC scores at weeks 4 and 8. 
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Summary 

 The majority of diabetic patients suffer with symptoms of peripheral neuropathy that can 

include burning, numbness, stabbing or shooting pain, and poor balance.  The traditional 

medications used to relieve these symptoms offer insufficient results and have dangerous adverse 

effects.  Treatment with Metanx was identified in the literature as an effective alternative and 

addition to current treatment to improve DPN symptoms.  

 All but one of the participants completed the project.  Data analysis involved comparing 

mean group scores on the VAS, LANSS, neurologic function, and PGIC between three time 

points.  Improvement in overall pain scores as measured on the VAS exceeded the internal 

benchmark set for a 25% decrease in overall DPN pain.  There was a significant improvement in 

peripheral neurologic function as well as improved quality of life measures.  Evaluation of the 

results demonstrated that oral intake of the medical food, Metanx, decreased the pain of DPN.  

To maximize the benefits of this EBP change project, implications will be discussed that can 

have a broad impact on healthcare providers and patients with DPN.   
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Chapter Seven:  Implications for Nursing Practice 

The doctor of nursing practice (DNP) program prepares the nursing graduate to become 

an expert in specialized advanced practice nursing.  These rigorous educational requirements are 

met by demonstrating expertise in eight areas referred to as the Essentials of Doctoral Education 

for Advanced Nursing Practice (American Association of Colleges of Nursing, 2006).  The 

essentials are competencies that the DNP-prepared nurse can use to evaluate practice and 

healthcare guidelines.  The foundation of the essentials prepares the DNP student to utilize 

evidence-based practice (EBP) to enhance patient outcomes.  The purpose of this chapter is to 

correlate the implications of the EBP change project with the essentials of doctoral education for 

advanced practice nursing.  

Practice Implications 

 Following the successful completion of this EBP project, the ARNP looks to the larger 

picture of healthcare and the diabetic population that suffer from diabetic peripheral nerve pain.  

The eight essentials that provide the foundation of doctoral preparation not only guided the 

process from initiation to completion but also led the ARNP to identify practice implications 

resulting from the project.  Improving healthcare is an ongoing process of assessment, 

evaluation, and continued progress. 

Essential I:  Scientific underpinnings for practice.  The practice doctorate in the DNP 

degree provides the terminal academic preparation for nursing practice (AACN, 2006).  Based 

on a strong scientific foundation, the DNP-prepared nurse can translate knowledge effectively to 

benefit patients and healthcare systems.  Nursing science has created a significant body of 

knowledge to which the DNP-prepared nurse adds and often expands upon, thus advancing the 

nursing profession.  
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Crucial implications abound for diabetic patients with DPN regarding the underlying 

science of diabetes mellitus (DM) and diabetic peripheral neuropathy (DPN).  Many patients 

with diabetes lack basic understanding of their disease process and potential complications.  This 

knowledge deficit has resulted in poor control of DM leading to complications and co-

morbidities.  Many patients who presented to participate in the EBP change project had severe 

complications and hemoglobin A1c levels greater than 10%.  Both of these situations result from 

poorly controlled DM.  

A more aggressive treatment plan is vital for diabetic patients beginning with a stronger 

educational component to combat the knowledge deficit.  The education component necessary to 

facilitate better control of DM is based on current science and evidence.  Some individuals with 

DM have become complacent, relying too heavily on insulin or oral hypoglycemic medication 

that reduces the immediate problem of high glucose levels but not the long-term effects of DM.  

These individuals are lacking the knowledge of utilizing self-care management skills to reduce 

the long-term negative effects of DM.  Armed with most current knowledge, patients could be 

empowered by the DNP nurse to change behaviors, gaining better control of their disease 

through diet, exercise, close monitoring and other self-management skills.   

Essential II:  Organization and systems leadership for quality improvement and 

systems thinking.  The DNP nurse has acquired the knowledge necessary to lead change in all 

levels of healthcare access.  The influence and leadership of a panel of patients, a target 

population, a set of populations, or even the broader healthcare community, is well within the 

education of a doctoral level prepared nurse.  With a focus on improving patient and systems 

outcomes, the DNP considers health disparities, patient safety, and improvement in existing care 

models, while conceptualizing new models as needed (AACN, 2006).  As an expert in the field 
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of nursing, the DNP is in a unique position to affect change at the organizational, political, 

cultural, and economic levels and should be active in these realms.  

The EBP change project was initially focused on a small, specific group of patients in a 

southern state, striving to decrease peripheral neuropathy (PN) pain in diabetic patients.  The 

DNP nurse leader however, considers a broader population, one that could impact thousands of 

diabetic patients across our country.  The broader target population could be influenced 

physiologically and financially (Wade & Cai, 2012).   

The doctoral level education focuses the nurse on patient outcomes as well as the cost of 

healthcare, considering avenues to investigate and communicate potential cost-savings.  The cost 

savings to the individual patient could be realized as less out-of-pocket expense for medication 

required for DPN pain reduction.  Additionally, the patient with decreased DPN pain and 

improved neurologic function may require less office visits to their primary care provider and 

specialists.  The cost savings for health insurance carriers would be realized in decreased 

incidence of hospitalization for patients taking Metanx as well as decreased overall disease-

related costs.  Essential II (AACN, 2006) enables the DNP to facilitate a cost-savings and 

improve patient outcomes to optimize patient’s quality of life.  

Essential III:  Clinical scholarship and analytical methods for EBP.  Nursing has 

long been concerned with clinical scholarship as a means to improve healthcare and patient 

outcomes.  The DNP-prepared nurse has the education to integrate knowledge from diverse, 

multidisciplinary sources and apply that knowledge to clinical practice.  As an EBP expert, the 

DNP understands that EBP is the key to delivering high quality healthcare and ensuring the best 

patient outcomes (Melnyk & Fineout-Overholt, 2011).  With the excellence to secure and 

critically interpret literature, the DNP examines research to optimize outcomes.  
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Understanding that the quality of evidence is of utmost importance, the DNP can analyze 

accordingly.  While there are only seven research studies on the use and effectiveness of Metanx, 

the quality of this research was strong enough to support an EBP change project.  An intricate 

search, careful review, examination, and critique of literature was crucial to support the validity 

of the EBP change project.  

 Following the evaluation of the EBP change project, the DNP plans to disseminate the 

findings to increase the knowledge of Metanx in professional literature.  The Clinical Advisor is 

a journal for nurse practitioners and physician assistants working in primary care.  This is the 

desired target population to reach regarding Metanx use to relief DPN pain, therefore a query has 

been submitted for consideration.  Additionally, the DNP prepared nurse will present this 

knowledge at the local and regional nurse practitioner conferences and meetings as well as 

American Association of Nurse Practitioners’ national conference as opportunity arises.  A final 

avenue for dissemination is through publication in a medical journal through joint authorship by 

the DNP nurse leader and the supporting physician.  

Essential IV:  Information systems/technology and patient care technology for the 

improvement and transformation of healthcare.  DNP graduates are distinguished in their 

ability to use information systems and technology to improve patient care and healthcare systems 

(AACN, 2006).  As a leader, the DNP nurse is educated to utilize technology to develop and 

monitor budget and productivity, examine practice information, and create intervention tools to 

support and improve patient care.  As an expert clinician, the DNP nurse can utilize information 

technology to apply new knowledge to improve patient and healthcare outcomes.  

For the EBP change project, diabetic patients with peripheral neuropathy pain received 

education about their disease, complications, treatment, EBP, and the use of Metanx by way of a 
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PowerPoint presentation.  Using technology to teach this large group was invaluable.  It is 

crucial that DNP leaders ensure the availability of accurate information via electronics and social 

media.  Clarifying the use of appropriate electronic resources for accurate health information is 

an important component of the DNP’s impact on patient outcomes.  A well-designed website or 

Facebook page can be developed to present educational material focused on specific patients and 

conditions.  By exposing patients to accurate information through easy electronic access, they 

can be empowered with knowledge to improve their health.  

Essential V: Healthcare policy for advocacy in healthcare.  DNP leaders need to 

engage in the process of policy development to improve a healthcare system that meets the needs 

of its consumers.  Political activism and a commitment to advancing policy are central elements 

of professional nursing practice (Ehrenreich, 2002).  The DNP graduate is in a unique position to 

influence policy and make real change for patients.  Doctoral education for the advanced practice 

nurse equips one to design, implement and advocate for change as needed.  According to 

Ehrenreich (2002), the DNP graduate has the ability to assume a broad leadership role on behalf 

of the public and the nursing profession.  

Participating in the political process takes courage.  Approximately 1.5% of all registered 

nurses in America have a DNP degree, equaling approximately 19,746 DNP-prepared nurses 

(Doctors of Nursing Practice, 2015).  The influence of nursing would be great if the majority of 

DNP-prepared nurses were motivated to participate.  Several avenues of participation exist.  

First, working within professional organizations and networking with other professionals is 

crucial to build a unifying voice.  Next, facilitating delivery of the DNP voice is vital, by either 

writing a letter, an email, or making a visit to a legislator.  Finally, in our legislative system, 

constituents are invited to speak directly to governmental leaders during the legislative process 
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by testifying at the open floor meetings where lawmakers must listen to interested constituents.  

This is an excellent opportunity for the DNP nurse leader to participate.  

Advocating for change can influence all aspects of healthcare regarding the relief of DPN 

pain.  From the healthcare provider perspective, primary care providers often function within 

existing guidelines, regardless of the result.  The providers are comfortable with the existing 

knowledge and often do not have, or do not take the time to seek new evidence for practice 

change.  From the patient perspective, the patient and family often realize that when the use of 

medication is not effective, the dose is usually increased with intolerable side effects.  With 

patients suffering with DPN pain, there often comes a time when they are told that nothing more 

can be done to relieve their pain and they must learn to live with it.  From the stakeholders 

perspective, the cost of these medications continues to be covered by insurance however, the 

effective medical food alternative, Metanx, is not a covered item for most insurance plans despite 

its evidence-based effectiveness.  Advocating for change in all of these areas can improve the 

quality of life of those affected.   

Dissemination of current EBP information to patients, providers, stakeholders, insurance 

companies and lawmakers, could affect national treatment guidelines.  Lobbying for insurance 

coverage of medical foods such as Metanx could reduce the financial cost and emotional cost of 

those living with pain.  With an EBP change, there is the opportunity for improvement in patient 

outcomes and decreased costs for both the patient and the medical insurance providers.  Metanx 

can make a real difference in the lives of those patients suffering with painful DPN.    

Essential VI:  Interprofessional collaboration for improving patient and population 

health outcomes.  In the ever-changing healthcare environment in America, it is imperative that 

teams are comprised of professionals representing multiple disciplines.  The DNP-prepared nurse 
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is educated to lead such interprofessional teams.  From effective communication to facilitating 

collaborative team functioning, the DNP leader is equipped to guide and overcome impediments 

to interprofessional practice.  

Communication is crucial for a team to be effective and efficient.  Clinical team members 

do not always understand the terminology; even when the speaker feels they have been very 

clear.  The process to EBP is complex, requiring refinement of communication, leadership, 

teaching, and clinical skills.  The DNP is prepared to communicate with teams, often by utilizing 

a change practice model to facilitate effective communication and completion of a team project.  

Employing intentional communication skills and guiding the interprofessional team at the clinic 

of EBP change project was completed by use of a shared model.  This led to team success to 

affect a change of practice anchored on EBP.  Team success in one project can lead to other 

successful projects utilizing the interprofessional team approach. 

Essential VII:  Clinical prevention and population health for improving the nation’s 

health.  DNP nursing programs provide learning experiences that expose the graduate to various 

clinical settings.  Studying health promotion, risk reduction, and illness prevention for 

individuals, families, and communities is crucial for the education of the DNP.  According to the 

AACN (2006), the implementation of clinical prevention and population health activities is 

central to achieving the national goal of improving the health status of the population of the 

United States. 

 The EBP change project, while focused on the relief of DPN pain, exposed the ARNP to 

several practices, from family medicine to endocrinology.  These visits revealed that some 

patients are motivated and hungry for education, while others could be motivated if more 

information regarding the disease process was shared.  Healthcare provider frustration was also 
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identified as they verbalized the lack the time to educate their patients.  Many providers are 

attempting to manage the disease with medical interventions alone with little education for 

patients on life style changes.  This adds to the illness cycle where the chronic disease is merely 

managed, however easily spirals out of control with poor patient choices.  A few primary care 

providers and endocrinologists in this southern state were open to alternative interventions to 

alleviate peripheral neuropathy pain in diabetic patients, including the use of Metanx.  

 The essentials of doctoral education (AACN, 2006) affected this EBP through examining 

the impact of DM, DPN and understanding the knowledge deficit of this population that 

contributes to poor control of diabetes resulting in complications, co-morbidities, and increased 

healthcare costs (Trippe, 2009).  Changing national practice guidelines and educating patients 

and all providers who care for the patient that a more aggressive treatment plan could improve 

outcomes.  Diabetic patients receiving in depth education that was re-enforced by every provider 

could more effectively control their disease process, decreasing complications and improving the 

quality of life of those persons affected.   

Essential VIII:  Advanced nursing practice.  Today’s healthcare is complex and ever 

changing.  To meet these needs globally, all DNP graduates have an advanced foundation of 

knowledge including the demonstration of refined assessment skills and base practice across the 

spectrum of populations.  To meet these healthcare needs individually, the DNP-prepared nurse 

gathers knowledge and skills to be an expert in an area of specialization within the larger domain 

of nursing (AACN, 2006).  This distinctive specialization is a hallmark of the DNP (AACN, 

2006). 

The process of developing an EBP change project instills an expert level of practice for 

each DNP in their area of specialization.  This EBP change project resulted in expert practice 
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involving the use of Metanx to relieve peripheral neuropathy pain in diabetic patients.  An 

empowered DNP leader can promote change in policies and procedures by communicating EBP.  

If communicated and disseminated well, results of the EBP can be reproducible to facilitate 

change for diabetic patients across the primary care spectrum.  No individual can master all 

advanced roles, however being prepared within a distinct specialty with expertise, advanced 

knowledge, and mastery of skills, the DNP can improve patient outcomes.  

Project Limitations 

The EBP change project experienced one limitation.  When patient number six presented 

for the 4-week re-examination, she reported dysuria, specifically burning with urination, which 

had been present for three days.  A history and physical examination was performed to identify 

etiology.  Dysuria is not a documented adverse reaction to Metanx however, in the clinical 

judgment of the ARNP, the Metanx was held for 3 days.  A urine sample was obtained and sent 

to the laboratory for urinalysis to determine the presence of infection.  There was no infection 

present.  There was also microscopic hematuria present.  Extensive patient teaching was done 

including the need to increase water intake to 64 ounces per day, add cranberry juice or 

cranberry tablets twice a day, and teaching on proper genitourinary hygiene.  The patient 

verbalized understanding.  Once the urinalysis results were returned revealing no infection, the 

patient was advised to resume Metanx as previously prescribed.  Three days following 

resumption of Metanx, the patient had recurrence of dysuria.  The Metanx was discontinued and 

the dysuria resolved.  The patient withdrew from the project.   

The project manager spoke at length with the representative from PamLab, the 

manufacturer of Metanx, to discuss the dysuria symptoms.  This telephone conversation was 

followed by an in-person meeting.  A clinical inquiry form was completed and submitted to the 
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PamLab laboratory for investigation, as dysuria is not a documented or known adverse reaction 

to Metanx.  Although there are very few side effects listed for Metanx, less than 2% incidence, it 

is key that the DNP nurse follow up on any untoward patient reports and communicate new 

findings to the manufacturing drug company. 

Future Work 

Research supporting the use of Metanx to relieve DPN pain includes studies that are at 

least 20 weeks in length.  With support from the clinic owner, the project manager intends to 

extend the EBP change project to a full six months of evaluation to provide optimal symptom 

management for participating patients.  In February 2016, all patients participating in the initial 

EBP change project will return one last time to the clinic to complete an entire six-month 

evaluation process.  During this visit, patients will complete the self-assessment of pain and 

symptoms, and a neurologic examination will be performed by the ARNP.  Extending the EBP 

change project to six months will allow for a more in-depth analysis.  

Diabetic patients can suffer with complications from their poorly controlled disease due 

to a significant knowledge deficit.  Investigation of a comprehensive patient education plan to 

improve self-management of diabetes is under consideration.  There is a great opportunity for the 

DNP nurse to enhance patient’s knowledge and skill, facilitating improvement of the health of a 

large population in our nation. 

A clinical protocol was developed as a standard of care in the participating clinic due to 

the results of this project.  The protocol indicates that the use of Metanx in diabetic patients with 

peripheral neuropathy pain is essential to improve patient outcomes and optimize neurologic 

function.  This protocol will improve the future care of diabetic patients that suffer with painful 

DPN.   
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Summary 

 The advanced practice nurse with a DNP degree is prepared to investigate, evaluate and 

implement EBP to optimize patient outcomes.  EBP is the key to delivering high quality 

healthcare and ensuring the best patient outcomes (Melnyk & Fineout-Overholt, 2011).  By 

learning the Essentials of Doctoral Education for Advanced Nursing Practice (AACN, 2006), the 

DNP considers the identified opportunity from all aspects and is equipped to translate the most 

recent data into the best clinical practice.    

The EBP change project to evaluate the use of Metanx to relieve DPN pain was guided 

by the doctoral level essentials for the APN (AACN, 2006) and led to implications to further 

nursing practice.  Searching for the best evidence to address this common problem, developing a 

protocol and treatment guidelines, and disseminating the information is crucial to affect a change 

in national treatment guidelines and lobbying for increased medical insurance coverage for 

medical foods.  As an expert in their area of specialization, an empowered DNP can promote 

change in policies and procedures by using evidence-based practice, thereby improving patient 

outcomes.  

 

 

 

 

 

 

 

 



METANX AND PERIPHERAL NEUROPATHY 72 

Chapter Eight:  Final Conclusions 

Evidence-based practice (EBP) is a problem-solving approach that involves the 

conscientious use of current best evidence to make decisions affecting patient care (Melnyk, & 

Fineout-Overholt, 2005).  The nurse prepared at the doctor of nursing practice (DNP) level is 

well equipped to perform a systematic review and analysis of the literature and translate the 

evidence into practice to address a specific clinical issue.  Diabetes mellitus is a complicated 

disorder with episodes of hyperglycemia that can result in peripheral nerve damage.  This nerve 

damage, called diabetic peripheral neuropathy (DPN), manifests as burning, stabbing, electric-

type pain, and numbness.  These symptoms decrease one’s quality of life and traditional 

treatments are regularly ineffective.  The medications used to manage DPN pain often offer 

insufficient relief (Trippe, 2009), therefore an EBP change project was necessary to identify an 

effective intervention.  

Clinical Problem 

Diabetes mellitus (DM) describes a group of metabolic diseases in which the patient 

experiences hyperglycemia either due to inadequate insulin production, insulin resistance, beta 

cell dysfunction or any combination thereof (American Diabetes Association [ADA], 2010).  

Due to continual hyperglycemia, there are several long-term, potentially debilitating, 

complications; the most common complication is DPN.  DPN symptoms can include numbness, 

tingling, weakness, and burning pain, often starting in the hands or feet (Azhary, Farooq, 

Bhanushali, & Kassab, 2010).  While DPN symptoms are painful, the secondary complications 

are even more serious and can lead to falls, foot ulcers, fractures, amputations and death (Quan 

& Lin, 2014).   



METANX AND PERIPHERAL NEUROPATHY 73 

The most effective treatment for DPN is strict blood glucose control.  Once DPN is 

present however, the few oral medications available inadequately relieve the pain (Trippe, 2009).  

In addition, those medications have serious and sometimes dangerous side effects.  One 

alternative treatment was identified that involves using a medical food, Metanx (L-methylfolate, 

methylcobalamin, and pyridoxal 5′-phosphate) (Jacobs, 2009; Fonseca et al., 2013; Walker, 

Morris, & Cheng, 2010; Wade & Cai, 2012).  

Literature Evidence 

A thorough literature review revealed that Metanx decreases DPN pain.  After six months 

of Metanx intake, patients reported reduced frequency and intensity of DPN symptoms, reduced 

pain, and an appreciable change in their quality of life.  Patients with burning paresthesia 

received Metanx for six months and reported a 35% overall reduction in pain compared to 12% 

reduction with acetaminophen alone.  Additionally, in patients with only partial relief of DPN 

symptoms with pregabalin, the addition of Metanx reduced DPN pain by 87.5% (Jacobs, 2008; 

Jacobs & Cheng, 2013).   

Metanx intake alters the pathophysiology of peripheral nerves in diabetic patients.  After 

six months of Metanx intake, there was a 97% increase in the epidermal nerve fiber density as 

evidenced by punch biopsy (Jacobs & Cheng, 2011).  Other objective data shows restoration of 

cutaneous sensitivity, reduced risk of hospitalization, decreased disease-related costs, and 

correction of altered vitamin and amino-acid levels (Walker, Morris, & Cheng, 2010; Wade and 

Cai, 2012).   

The underlying pathology of DPN involves a complex tissue dysfunction related to 

elevated levels of homocysteine and decreased levels of nitric oxide within nerve fibers 

(Ambrosch, Dierkes, & Lobmann, 2001).  These altered chemical levels cause endothelial 
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dysfunction and injury, and impair vasodilation (Taojing et al., 2013), all of which appear to be 

controlled or influenced by the intake of oral Metanx (Venn et al., 2003).  As the literature 

revealed, the medical food, Metanx, can decrease painful DPN symptoms and improve quality of 

life.  It is imperative to examine the evidence and disseminate that information broadly to affect 

a widespread change in treatment for patients with DPN.  

Theoretical Framework 

Ernestine Wiedenbach’s Prescriptive Theory describes the practice of professional 

nursing.  This middle range theory is concise, goal directed and deliberate, and involves the 

nurse and patient communicating needs, desires and goals.  The nurse implements the plan of 

care and evaluates outcomes (Wiedenbach, 1912-1988 inclusive).  Wiedenbach noted that four 

elements are required for proper clinical nursing including philosophy, purpose, practice and art.  

She later added preventive nursing, including the nurse’s focus on prevention of complications 

and new concerns.  The practice of collecting information, identifying goals, implementing a 

collaborative plan of care, and evaluating the outcome are valid.  “Nursing art is not comprised 

of rational nor reactionary actions but rather of deliberative action" (Eichelberger, 2004, 

Wiedenbach, 1964).  This intentional focus was an excellent template for the EBP project 

focused on the relief of DPN pain. 

Choosing and utilizing an EBP change model enhanced and simplified the entire change 

process.  A Model for Evidence Based Practice created by Dr. Mary Ann Rosswurm and Dr. 

June Larrabee (1999) guides nurses through a systematic process for the change to EBP.  This 

model recognized that translation of research into practice requires a solid foundation in change 

theory, principles of research utilization, and use of standardized language with which to 

communicate effectively (Rosswurm & Larrabee, 1999).  The six steps identified included 
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assessing the need for change, linking into the evidence for change, synthesizing the data, 

designing a practice change, implementing the change itself, and evaluating outcomes as well as 

integrating and maintaining new standards for current practice.  The Rosswurm and Larrabee’s 

change model was utilized as a blueprint, a visual presentation that served as a graphic 

illustration on the employee whiteboard for all staff to see and review.  Following the steps of the 

model simplified the education process and improved communication.   

Project Management 

While traditional medications are available to treat the DPN pain, they offer insufficient 

relief; therefore, a protocol using Metanx to reduce DPN pain was developed.  A recruitment 

strategy was developed through community educational seminars on DM, DPN, EBP, and the 

use of Metanx.  Inclusion and exclusion criteria for participation were clarified and measurement 

tools were identified to evaluate DPN pain.  The intervention would last for eight weeks with 

three time points for measurement: pre-Metanx, at week 4 and at week 8. 

Other planning steps occurred.  A project proposal was submitted to the Institutional 

Review Board.  The organization was evaluated for readiness to implement the project.  The 

interprofessional team was identified and ongoing communication ensued to maintain support for 

the EBP change project.  Materials, equipment and forms were gathered and created.  Finally, an 

evaluation plan was established to analyze the findings from the project. 

Project Implementation 

Following Institutional Review Board (IRB) approval and a positive evaluation of the 

clinic and stakeholders commitment to EBP, recruitment advertising ensued in August 2015.  

Both community educational events in early September 2015 were well attended, reaping 

numerous potential participants for evaluation.  All interested persons met with the ARNP to 
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determine eligibility however, only 12 patients met inclusion criteria, gave consent, and 

participated in the EBP change project.  

The EBP intervention was the intake of one capsule of the medical food, Metanx, twice a 

day for 8 weeks.  Metanx was prescribed by the ARNP and manufacturer samples were provided 

to all patients throughout the length of the project.  During weeks 2-3 and 5-7, patients had a 

conversation with the ARNP to monitor progress, discuss any reactions to, and verify correct 

intake of Metanx.  A re-examination occurred during weeks 4 and 8 including a self-assessment 

of pain and symptoms and as well as completion of the Patient’s Global Impression of Change 

score (PGIC).  A neurologic examination of peripheral nerves was performed by the ARNP.  In 

the final weeks of the EBP change project data was compiled and analyzed.  

Findings 

Improvement in all measures was realized after 8 weeks of Metanx intake.  The most 

significant measure of success was the reduction in overall pain score as evidenced by a 

reduction in the Visual Analog Scores (VAS).  Improvement in the group overall mean pain 

score was realized with a 3.68 point reduction.  The EBP change project results exceeded the 

benchmark of a 25% improvement by more than double the prediction.   

Improvement in neurologic function and a decrease in DPN symptoms by using the 

Leed’s Assessment of Neurologic Symptoms and Signs (LANSS) were also noted.  A restoration 

of peripheral neurologic function was appreciated as analyzed by a comparison of neurologic 

scores from the initial evaluation with examination results obtained after 8 weeks of Metanx use.  

Finally, the quality of life measures documented on the PGIC scale also improved.  This was a 

change score, compared from the patient’s report at week four to their condition during week 

eight of the EBP project.  
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Practice Implications 

The education of the DNP-prepared nurse includes expert training in specialized 

advanced practice nursing.  By employing EBP, the DNP can facilitate an improvement in the 

quality of care and patient outcomes.  This EBP change project has important implications to 

clinical practice including an improvement in the quality of life for patients with DPN and the 

realization of potential savings for patients and stakeholders.  The DNP-prepared nurse can 

disseminate and actively lobby for improved insurance coverage for medical foods such as 

Metanx.  Metanx improves patient outcomes, decrease overall hospitalization risk, and decrease 

disease-related costs (Wade & Cai, 2012) and should be promoted by empowered DNP nurses 

across the primary care spectrum.  

An important factor was identified during the EBP project process that requires further 

evaluation.  It is evident that a more aggressive treatment plan is necessary to control diabetes.  

There is a lack of basic understanding of DM and potential complications in many diabetic 

patients.  This knowledge deficit is resulting in advanced disease processes and complications in 

many patients.  Using scientific underpinnings to educate these patients is crucial to improve 

management of their disease.  Decreasing this knowledge deficit will improve the health of the 

nation.  By educating our patients, there could be savings of healthcare dollars, hands-on care, 

prescriptions, advanced testing, additional professional services, and inpatient and rehabilitation 

costs.   

Final Conclusions 

 The role of the DNP prepared nurse deals with the sheer complexity of practice.  The 

DNP leader must acknowledge, consider, develop interventions, integrate and evaluate data from 

several realms including ethics, biophysical, psychosocial, analytical, and multi-disciplinary 
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sciences as the basis to attain praxis (AACN, 2006).  The DNP academic preparation facilitates 

identification of a clinical issue, performance of a thorough literature review and critical analysis 

thereof, development of a clinical protocol with which to implement change, and utilization of 

evaluation tools for measurement of success.  These skills allowed the DNP graduate to lead a 

successful EBP change project and fulfill the requirements for doctoral education as defined by 

the American Association of Colleges of Nursing (2006).  

The EBP change project focused on the relief of peripheral neuropathy pain in diabetic 

patients.  More than 69% of diabetic patients suffer with peripheral neuropathy that can include 

burning, numbness, stabbing or shooting pain, and poor balance.  Traditional medications used to 

treat these symptoms offer insufficient relief and have potentially dangerous side effects.  A 

literature review revealed that the medical food Metanx is an effective alternative to decrease 

DPN pain.  An internal benchmark of a 25% decrease in overall PN pain was exceeded.  A 63% 

improvement in overall pain scores and 20% in quality of life measures was reported.  Peripheral 

neurologic function also improved with complete restoration of vibration perception for all 

participants and a 48% improvement in sharp sensation.  This EBP change project confirmed that 

Metanx intake is an effective intervention to decrease peripheral neuropathy pain in diabetic 

patients.  
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Appendix A 

Evidence-Table Matrix 

Evidence 
Level  of 
Evidence 
 

Finding Conclusion 
Use of Evidence in 
EBP Project Plan 

Fonseca, A., 
Lavery, L., Thethi, 
T., Daoud, Y., 
DeSouza, C., 
Ovalle, F. … 
Rosenstock, J. 
(2013). Metanx in 
type 2 diabetes 
with peripheral 
neuropathy: a 
randomized trial.  

Level I Vibration Perception 
Threshold scores found to 
decrease in both groups. 
No significant difference 
in VPT between the 
Metanx & placebo groups  
(-1.96 ± 13.08 volts with 
Metanx, -3.27 ± 10.32 
volts with placebo).  
 
Neuropathy symptoms 
were reported to improve 
in both Metanx and the 
placebo group  
(3.73 ± 1.79 at baseline to  
-0.96 ± 1.54 at 24 weeks 
with Metanx, 3.45 ± 2.05 
at baseline to -0.53 ± 1.69 
at 24 weeks with placebo.  
 
SF-36 mental component 
subscale improved in the 
Metanx group from 
baseline (1.99 ± 8.57 
change from baseline @ 
week 24 with Metanx, -
0.29 ± 8.48 change from 
baseline @ week 24 with 
placebo). Plasma levels 
of folate, 5-MTHF (active 
form of folate), PLP 
(bioavailable form of 
B6), and vitamin B12 
increased in the Metanx 
group (p ≤ 0.0001 for 
each value). 

Metanx may be 
beneficial to 
decrease DPN pain 
in patients with 
folate, vitamin 
B12, or vitamin 
B6 deficiency and 
DM and DPN.  
 
Metanx can 
improve 
neuropathy 
symptoms as well 
as quality of life in 
patients DM and 
DPN.  
 
Metanx is a safe 
way to alleviate 
DPN symptoms in 
the short-term. 

Incorporate Metanx 
use in a treatment 
protocol of DPN, 
educating patients 
that these pain 
scores reflect 
decreased DPN 
symptoms and an 
improved quality of 
life; use this info to 
gain support for my 
practice change 
project and to 
encourage 
appropriate patients 
to participate. 

Jacobs, A. (2008). 
Orally 
administered L-

Level II Using a visual analog 
scale to measure pain 
compared to baseline: 

Metanx is more 
effective than 
acetaminophen at 

Continue 
incorporating 
Metanx use in the 
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methylfolate, 
methylcobalamin, 
and pyridoxal 5′-
phosphate 
(Metanx) reduces 
the symptoms of 
diabetic peripheral 
neuropathy. 

At 10 weeks, Metanx pts 
had a reduction in VAS 
of 32.92% compared with 
an 11.57% reduction in 
the active control group.  
 
At 20 weeks, Metanx pts 
had a reduction in VAS 
of 35.28% vs 11.73% in 
the active control group. 

reducing DPN 
symptoms.  
 
Metanx relief may 
be accumulative: 
DPN pain is 
relieved more the 
longer the 
medicine is taken.  

treatment protocol of 
DPN, educating 
patients at the long 
term, accumulative 
benefit and the DPN 
symptom reduction.  

Wade, R. & Cai, 
Q. (2012). Impact 
of L-methylfolate 
combination 
therapy (Metanx) 
among diabetic 
peripheral 
neuropathy 
patients. 

Level II Patients using Metanx 
had less risk of all-cause 
hospitalization were less 
likely than the control 
group to be hospitalized 
for any reason, and had 
lower DPN-related costs. 
 
Metanx pts had less risk 
of all-cause 
hospitalization  
(21.5% vs 25.9%,  
p = .036) during the 
follow-up period.  
 

Metanx use among 
patients with DPN 
was associated 
with lower 
hospitalization risk 
(odds ratio 0.74, 
95% confidence 
interval 0.58-
0.94), and lower 
DPN-related costs, 
(−$2258,  p 
<.001).  
 
Consider findings 
when making 
decisions about 
access to 
prescription 
medical foods. 

A positive study to 
consider or 
encourage use of 
medical foods. 
While it does not 
speak directly to 
pain relief, it may 
reveal improved 
overall health status 
of pts with DM and 
DPN using MPM 
based on 
hospitalization rates 
and healthcare costs. 
 

Jacobs, M., & 
Cheng, D. (2013). 
Addition of 
Metanx in 
pregabalin partial 
responders for 
painful diabetic 
neuropathy. 

III After 20 weeks, pts in 
study group experienced 
greater pain relief 
compared to the control 
group, (87.5% vs. 25%). 
The average pain score 
reduction in the study 
group was 3 compared 
to 0.25 in control group. 

The addition of 
Metanx, twice 
daily, reduces the 
symptoms of DPN 
in partial 
responders to 
pregabalin.  

Adding Metanx 
decreased DPN pain 
in partial response 
pts with pregabalin.  
Supportive data for 
my practice change 
project:  Metanx 
reduces DPN pain. 

Jacobs, A. & 
Cheng, D. (2011). 
Management of 
diabetic small-
fiber neuropathy w
ith combination L-
methylfolate, meth
ylcobalamin, and 

Level VI MPM increases 
epidermal nerve fiber 
density (ENFD) in pts 
with DPN by 97%. 
 
73% showed an increase 
in calf ENFD 
 

MPM changes the 
physiologic 
structure of the 
damaged nerve as 
evidenced by 
punch biopsy 
before and after 
treatment. 

Consider results 
when 
communicating 
effectiveness of 
MPM.  
 
Share objective data 
with pts (ENFD 
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pyridoxal 5'-
phosphate 
(Metanx). 

82% experienced reduced 
frequency & intensity of 
paresthesias/dysesthesias 

 
MPM decreases 
DPN symptoms. 

improvement) as 
another validation of 
MPM use.   

Walker, M., 
Morris, L., & 
Cheng, D. (2010). 
Improvement of 
cutaneous 
sensitivity in 
DPN with 
combination L-
methylfolate, 
methylcobalamin, 
and pyridoxal 5'-
phosphate 
(Metanx).  

Level VI Statistically significant 
improvement: tactile and 
discriminatory static 
sensation.  
 
Compare great toe @ 
baseline, 6 mos, & 1 yr of 
Metanx intake, average 
absolute change in 2-pt 
sensory discrimination 
was -21.8 gm/mm2 (p 
=.006) & -38.7 gm/mm2 
(p <.001), respectively.  
Compare medial heel 
@baseline, 6 mos, & 1 yr 
of Metanx, avg absolute 
change in 2-pt sensory 
discrimination was -30.3 
gm/mm2 (p <.001) & -
41.9 gm/mm2 (p <.001), 
respectively.  
Greatest improvement 
@baseline & 1year  

Treatment with 
oral Metanx 
appears to promote 
restoration of lost 
cutaneous 
sensation in DPN, 
thereby reducing 
the pain and 
danger associated 
with hypoesthesia. 

Support using 
Metanx to improve 
cutaneous sensation 
(DPN symptoms). 
Use results of pain 
scores to support 
effectiveness of 
Metanx in DPN 
symptom relief. 

Wade, R., Cai, Q., 
& Thethi, T. 
(2009). 
Administrative 
claims analysis of 
an L-Methylfolate 
combination 
product (Metanx) 
in patients with 
DPN 

Level II Post-analysis: 267 DPN 
pts: Metanx pts more 
likely to take anti-
convulsants pre-Metanx.  
31% reduction in anti-
convulsants use post-
Metanx; 10% decrease in 
control group. 
Meaningful though non-
significant cost difference 
in 12 mos post-index 
DPN related costs: 
Metanx -  $1029/year 
Control -  $1401/year 

Reduction in  
anti-convulsant 
use with Metanx 
cohort, denoting a 
reduction in  need 
for pain medicine. 
Costs R/TDPN 
were lower in the 
Metanx group. 

Supports data 
revealing decreased 
need for anti-
convulsant medicine 
to relieve DPN pain.  
 
May support data 
revealing decreased 
pain in pts using 
Metanx based on 
lower medicine 
costs. 
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Appendix B 

A Model for Evidence Based Practice  

(Rosswurm & Larrabee, 1999)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



METANX AND PERIPHERAL NEUROPATHY 90 

Appendix C 

A Model for Evidence Based Practice 

Specifically Altered for Use with Christenson EBP Change Project 

(Rosswurm & Larrabee, 1999) 

 

 

 

 

Data collected 
on patients 
seeking care 
for DPN pain; 
assessed 
current meds, 
treatments and 
prior 
treatment.  
 
Discussed with 
stakeholders.  
 
Current 
standards of 
clinical 
practice for 
DPN 
researched.  
 
Metanx is 
effective - 
rarely used in 
primary care. 

 

Standardized 
language for 
DPN, PN, DM 
to clarify 
meaning.  
Identified 

potential 
interventions 
including 
blood glucose 
control, 
Metanx, 
Sarapin nerve 
blocks, 
ankle/foot 
orthotics, 
vibration and 
laser therapy 
Considered 

success by 
evidence of 
reduction in 
PN pain.  
 

 

Thorough 
literature 
review for 
supporting 
evidence  
for Metanx.  
 
Critically 
evaluated 
literature 
identifying 
the best 
evidence 
based 
practice.   
 
In-depth 
evidence 
table matrix 
prepared.  
Met with 
Metanx rep  
to identify 
new research. 
 

 

Developed 
protocol to 
use medical 
food, 
Metanx,  
po BID.  
Desired 
outcome is  
a decrease  
in DPN.  
Potential 
benefits: 
decreased 
burning, 
stabbing, 
shooting 
pain, 
decrease falls 
& numbness, 
improve 
balance & 
feeling in 
feet 
 

 

EBP project 
began at the 
clinic. Project 
will last 8 
weeks for 
each pt and 
include  
30 diabetic 
patients with 
painful PN.  
PN pain and 
symptoms 
will be 
measured 
prior to 
Metanx and 
in weeks 4 
and 8.  
A decrease in 
PN symptoms 
expected.  
Metanx will 
be part of our 
protocol for 
DPN 
treatment 
 

 

Positive 
results are 
anticipated 
followed by 
an EBP 
change.  
Expect this 
change to be a 
little 
disruptive 
with multiple 
prescribers 
who will need 
to alter their 
approach to 
PN pain in 
diabetic 
patients.  
Follow up and 
ongoing 
evaluation of 
outcomes is 
crucial.  
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Appendix D 

Community Flyer for Recruitment Event
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Appendix E 

Power Point Presentation for Recruitment Event 
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Appendix F 

Cover Letter 

 



METANX AND PERIPHERAL NEUROPATHY 97 

Appendix G 

Inclusion and Exclusion Criteria 

Relieving PN Pain in Diabetic Patients with Metanx: Inclusion and Exclusion Criteria 

Patient: _______________________________  Age: _____ Race: _____ 

Inclusion Criteria: 

Male or female        M  F 

Over the age of 18 years of age      Y  N 

Diagnosed with DM, has painful peripheral neuropathy   Y  N 

Has never taken Metanx       Y  N 

Exclusion Criteria: 

Patients with amputations or ulcerations within prior 2 year   Y  N 

Diagnosis of Charcot arthropathy      Y  N 

Previous lower extremity surgery with residual pain or impaired mobility Y  N 

Severe arthritis causing painful ambulation     Y  N 

Reported A1C > 9%        Y  N 

Persistent hypertension with blood pressure > 160/90   Y  N 

Advanced renal disease       Y  N 

Pregnant or nursing        Y  N 

History of alcohol or drug abuse within past 3 years    Y  N 

No current use of systemic steroids or immunosuppressive medications Y  N  

No current use of chemotherapy or radiation     Y  N   

          Accepted: Yes  No Patient Code:____ 

Patient’s race, ethnicity, or socioeconomic status will not be considered for inclusion. 



METANX AND PERIPHERAL NEUROPATHY 98 

Appendix H 

Consent 
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Appendix I 

Visual Analog Scale 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The pain VAS is available in the public domain at no cost.  Graphic formats for the VAS may be obtained from 
Scott & Huskisson or online: http:// www.amda.com/tools/library/whitepapers/hospiceinltc/ appendix-a.pdf   
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Appendix J 

The Leeds Assessment of Neuropathic Symptoms and Signs 
(LANSS) Pain Scale 

  
Explain: This pain scale can help to determine whether the nerves that are carrying your 
pain signals are working normally or not. It is important to find this out in case different 
treatments are needed to control your pain.  
  
A. PAIN QUESTIONNAIRE  
  
Think about how your pain has felt over the last week. Please say whether any of the 
descriptions match your pain exactly.  
  
1.  Does your pain feel like strange, unpleasant sensations in your skin? Words like 
pricking, tingling, pins and needles might describe these sensations.  
  
a) NO – My pain doesn’t really feel like this.............................................. (0)  
b) YES – I get these sensations quite often...............................................(5)  
  
2.  Does your pain make the skin in the painful area look different from normal? 
Words like mottled or looking more red or pink might describe the appearance.  
  
a) NO – My pain doesn’t affect the colour of my skin................................ (0)  
b) YES – The pain does make my skin look different from normal .......... (5)  
  
3.  Does your pain make the affected skin abnormally sensitive to touch? Getting 
unpleasant sensations when lightly stroking the skin, or getting pain when wearing tight 
clothes might describe the abnormal sensitivity.  
  
a) NO – My pain doesn’t make my skin abnormally sensitive in that area (0)  
b) YES – My skin seems abnormally sensitive to touch in that area..........(3)  
  
4.  Does your pain come on suddenly and in bursts for no apparent reason when 
you’re still? Words like electric shocks, jumping and bursting describe these sensations.  
  
a) NO – My pain doesn’t really feel like this..................................... (0)  
b) YES – I get these sensations quite often .................................... (2)  
  
5.  Does your pain feel as if the skin temperature in the painful area has changed 
abnormally? Words like hot and burning describe these sensations.  
  
a) NO – I don’t really get these sensations.......................................... (0)  
b) YES – I get these sensations quite often........................................ (1)   



METANX AND PERIPHERAL NEUROPATHY 104 

  
B. SENSORY TESTING  
Skin sensitivity can be examined by comparing the painful area with a contralateral or 
adjacent non-painful area for the presence of allodynia and an altered pinprick threshold 
(PPT).  
  
Allodynia  
Examine the response to lightly stroking cotton wool across the non-painful area and 
then the painful area. If normal sensations are experienced in the non-painful site, but 
pain or unpleasant sensations (tingling, nausea) are experienced in the painful area 
when stroking, allodynia is present.  
  
a) NO – Normal sensations in both areas ................................................... (0)  
b) YES – Allodynia in painful area only ....................................................... (5)   
Altered pinprick threshold  
Determine the pinprick threshold by comparing the response to a 23-gauge (blue) 
needle mounted inside a 2ml syringe barrel placed gently onto the skin in  non-painful 
and then painful areas.  
  
If a sharp pinprick is felt in the non-painful area, but a different sensation is experienced 
in the painful area, eg. none/ blunt only (raised PPT) or a very painful sensation 
(lowered PPT), an altered PPT is present.  
  
If a pinprick is not felt in either area, mount the syringe onto the needle to increase the 
weight and repeat.  
a) NO – Equal sensation in both areas ................................................... (0)   
b) YES – Altered PPT in painful area…………………….......................... (3)  
  
SCORING:  
Add values in parentheses for sensory description and examination findings to obtain 
overall score.  
  
  
TOTAL SCORE: _________ (maximum 24)  
  
  
If score < 12, neuropathic mechanisms are unlikely to be contributing to the 
patient’s pain.  
If score ≥ 12, neuropathic mechanisms are likely to be contributing to the patient’s 
pain.  
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Appendix K 
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Appendix L 

Tactile Assessment Sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             Tactile Assessment Sheet 
 
 Patient ________________________    Patient Code __________________ 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Date __________     ARNP ________________________ 

Date __________     ARNP ________________________ 

Date __________     ARNP ________________________ 

SS – Sharp Sensation         VP – Vibration Perception           CS – Cotton Sensitivity 


	A. PAIN QUESTIONNAIRE
	Allodynia
	Altered pinprick threshold
	TOTAL SCORE: _________ (maximum 24)

