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UTLIZATION OF SCIENTIFIC RESEARCH FOR PROVIDING 

“EVIDENCE BASED” PATIENT CARE
(This form should be completed when referring to “peer reviewed” scholarly articles - 

not when utilizing materials provided in class or referring to websites found on the world wide web)

1. Define the specific problem/question you are trying to answer.

My patient would benefit from fluoride trays due to apparent incipient lesions found at the 
 oclussal surface of her molar. This patient has been placed on high caries protocol at 

 Previous appointments and currently uses Prevident 5000 as adjunct to her oral care at home (once

 a day). 

 I am questioning MI paste plus (particularly the active ingredients- casein phosphopeptide-amorphous

calcium phosphate, also known as CCP-ACP, along with its patented form of fluoride) and its ability to reverse incipient lesions when applied in a fluoride tray for five minute each day. 

· MI Paste Plus: contains 900 parts per million (ppm) sodium fluoride (0.2%).

So, my PICO question would be: In patients with incipient white spot lesions, will casein phosphopeptide-amorphous calcium phosphate along with fluoride as provided by MI Paste Plus promote remineralization when placed in fluoride trays for a daily five minute application for four weeks?  
2. State the objective(s) of the study(s) you are using to answer your problem/question.

Obtained from an article entitled, Fluoride and Casein Phosphopeptide-Amorphous Calcium Phosphate       found in the Journal of Dental Research, 2008.
-The aim of the current study was to determine the ability of CPP-ACP in the presence of fluoride ions to increase the incorporation of fluoride into supragingival plaque and subsurface enamel, and to promote enamel remineralization in situ with acid-resistant mineral.
 -I recognize that this particular research article addressing CPP-ACP and its effects as combined with certain levels of fluoride. This is why I am questioning MI Paste Plus- this product offers CPP-ACP as well as a patented form of fluoride. The results from this study show to the benefits of CPP-ACP when combined with fluoride although the researchers did not use MI Paste Plus, they used MI Paste.
3. Describe the criteria you used for including and excluding studies pertaining to this topic.
The criteria I used was Meta-Analysis, Randomized Control Trial, English, and Dental Journals.
4. Describe the database(s) you searched (Medline, Pubmed, Cochrane review, etc.), the search terms and strategy you used to locate this resource.

I searched for appropriate literature by utilizing Pubmed through UMKC libraries. This way, I would have a greater chance of finding full pdf or text articles. The search terms used are illustrated above. 
I wanted to set limits when searching for appropriate literature as well. The limits I created are: English language, RCT or Meta-Analysis only, and articles from dental journals only. I also chose the articles based on year of publication- this way I have the latest research findings at hand. 
5. Appraise the evidence for its validity and applicability.  Describe the research design, analysis and data methods and how they were used in determining the conclusions of the study(s) you are using.

First article: 

Research design- For this study, there actually was two separate studies conducted. One studied the effect of a combination of products containing Fl and/or CPP-ACP and other products that did not (placebo) on the fluoridation of plaque delivered via mouth rinse (3 mouth rinse combinations total). The other studied the effect of a combination of products containing Fl and/or CPP-ACP and other products that did not (placebo) on the remineralization of tooth structure as delivered via slurry of dentifrice (5 dentifrice combinations total) in situ

appliance housing enamel slabs with subsurface lesions. 
For both studies, here is the sample used: The sample consisted of fourteen healthy participants (7 males and 7 females) as recruited from the staff and students of the School of Dental Science in Australia.  Ages ranged from 21-45 years old. Each participant had at least 22 natural teeth with no current caries activity, periodontal disease, or other oral pathology. Also, none of the participants were using antibiotics or medications at the time. The studies were conducted in Melbourne, Australia – water fluoridation at 1 ppm. 

The plaque fluoride study was a randomized, double-blind, three-way cross-over design while the dentifrice fluoride study was a randomized, double-blind, five-way crossover remineralization study.
The design of the plaque fluoride study appeared to be appropriately controlled and analyzed due to the strict protocol each participant had to follow.  Participants were supplied with coded rinses (three total) that were adjusted to a pH of 7.0. I found this collaboration very appropriate and well done on the researcher’s part because the pH of the mouth plays a huge part oral health! Furthermore, each participant was to rinse using 15 mL of the supplied rinse for 60 seconds 3 times a day- after breakfast, after lunch, and at night before sleeping- for a total of four days. They also had to keep a diary of mouth rinse use and on the fifth day, the rinse was used one last time after breakfast prior to the collection of supragingival plaque (2-3 hours later after rinse). Another example of controlling confounding factors is that participants had to refrain from all oral hygiene procedures while using each rinse. After completing one rinse, each participant crossed over to use each mouth rinse (with a four week “washout” period between treatments).  
The design for the dentifrice study also followed the same strict protocol as described above. The participants, however, rinsed with each dentifrice slurry for 60 sec 4 times per day for 14 days also at specific times of the day.  Participants were instructed not to eat or drink for at least one hour after each treatment.  At the end of each treatment period, the enamel half-slabs were removed from the appliances and prepared for acid challenge. 
Analysis-

Both CCP-ACP rinse and dentifrice had positive results. The 2% CPP-ACP to the 450-ppm-fluoride rinse significantly increased the incorporation of fluoride ions into plaque as found by the first study. For the second study, dentifrice with 2% CPP-ACP produced a remineralization level similar to that produced by the 2800-ppm-fluoride formulation. However, the dentifrice with 2% CPP-ACP plus 1100-ppm fluoride was superior to all other formulations.

The data methods portion of this article went as follows: 

  The fluoride rinses (excluding the placebo) produced an increase in plaque fluoride levels. These two rinses

   are: 450 ppm Fl rinse and 450 ppm Fl rinse combined with 2% CPP-ACP. The addition of 2% CPP-ACP to

   the 450 ppm Fl rinse significantly increased the amount of Fl ions found in plaque compared to both the 

   placebo and other mouth rinse only containing 450 ppm Fl. 

   Remineralization study: Each dentifrice formulation, other than the placebo, replaced mineral in the enamel
   subsurface lesions with the dentifrice containing 2% CPP-ACP plus 1100 ppm fluoride producing the most

   remineralization. Other dentifrice combinations were: 2800 ppm formulation, 1100 ppm fluoride formulation,

   2% CPP-ACP, and the placebo. 

Microradiography was used to further investigate the actions of each dentifrice slurry. As stated in the article, “Microradiography of the lesions after remineralization revealed that fluoride ion alone tended to promote remineralization of the surface layer, whereas CPP-ACP promoted remineralization, even in the presence of fluoride, throughout the body of the lesion.” 
6. Apply the evidence to decisions made regarding patient care.  Describe anticipated outcomes related to number needed to treat, p-value, and confidence intervals described in study(s).
Because the first article supported what we have learned from a guest speaker in Professor Beck’s class, I would not be hesitant to suggest MI Paste Plus to my patient described above. This is because at the enamel surface, when fluoride ions come into contact with free calcium and phosphate ions, fluorapatite would rapidly form in the surface layer. However, in the presence of CPP, which prevents rapid transformation of the calcium phosphate phases, the ions would be stabilized and maintained in a form that would drive diffusion down activity gradients into the subsurface lesion.
Although this table looks confusing, I will try to make sense of it. The p-value as described at the top of page 3 in table 2 of the first article: the p-value for each dentifrice combination and placebo was p < 0.01. This means less than 1 out of 100 results of this study are due to chance. Therefore, there is a 99 out of 100 chance that the results of this study are due to cause and effect relationship (the experimental design). I also enjoy the amount of information provided in this article- each mean value along with its standard deviation for each trial gives us a better picture of the data collected for each dentifrice slurry. At the end of the article, the researchers accept their hypothesis by stating, “In conclusion, these results suggest that CPP-ACP plus fluoride products may be superior in reducing caries risk compared with fluoride-alone products.” 
7. Evaluate findings and outcomes (related to your application of evidence) to your specific problem stated above.
The research found supports the use of CPP-ACP in MI paste to help remineralize enamel white spot lesions. As stated above, the residual remineralization after acid challenge (applying phosphoric acid) was significantly greater for the dentifrice containing 2% CPP-ACP plus 1100 ppm fluoride when compared to all other dentifrice formulation. Thus, I will suggest my patient to continue to use Prevident 5000 once a day and additionally, apply MI Paste Plus in her fluoride trays for about five minutes a day for four weeks. At the re-evaluation, I will polish the stain area using air-powder polish and then apply MI Paste Plus. The patient will then apply MI paste at home as instructed above. 
8. How will this information enhance your competence as a clinician? (Please refer to the Program Manual to identify the 9 dental hygiene program competencies.)
Evidence based research is very critical to a career in dental hygiene. As I become more familiar with the different research methods, terminology, etc I hope to use this information to help my patients make better evidence based decisions. 

Competencies: 

3.2
Develop an individualized plan for prevention of disease or protection of optimal oral health in cooperation with the person.

4.1
Provide dental hygiene care to promote client health and wellness through the evaluation and application of evidence-based knowledge and practice.

7.9
Utilize critical thinking and problem-solving skills.
7.11
Value the need for life long learning to maintain professional competence.
9.1
Effectively and efficiently utilize information databases to access the latest research on patient conditions.

9.2
Evaluate scientific literature.

9.3 
Make evidence-based decisions and treatment recommendations.

This is something I found while browsing GC America’s website. 
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