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This report summarizes key observations and findings from the PPMS, conducted at four clinics in June-July 2008. Further analysis will be conducted on the study by Dr. Chris Vernazza of the University of Newcaslte upon completion of the parallel study in Newcastle.

Four dental clinics in the Freiburg region of Germany screened adult dental patients who were at risk of root caries, and recommended more preventive care to these patients in the form of a new chlorhexidine dental coating. Patients who accepted this proposition were then enrolled in the study and provided four treatments over 8 weeks. 79 patients were screened and 44 (58%) agreed to pay a surcharge of €20 per treatment. 

This study report summarizes the characteristics of these patients, their knowledge of their oral health, their willingness to purchase additional preventive dental services in the form of this chlorhexidine dental coating, and the safety of this coating when administered to those purchasing this service. The study was conducted under European and German laws governing clinical tirals, with the permission of the Ethics Committees overseeing these clinics and according to Good Clinical Practice. The investigational product was Prevora, a 10% chlorhexidine coating approved in Ireland as an in-office topical prescription drug under license PA 1205/1/1. 
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Phase IV Open-label Study of the Pharmaco-economic and Practice Management Aspects of A New Preventive Treatment for Adult Caries in Germany (“PPMS”)
1. Introduction 

This summary report provides key observations and findings from the Freiburg component of the PPMS, for discussion at the end-of-study meeting on January 16, 2009. Further analysis of the data will be conduted by Dr. C. Vernazza, the study’s health economist, upon the conclusion of the second component of the PPMS in the Newcastle Region of the U.K. 

This study was conducted in June-July 2008 at four family dental clinics in the Freiburg Region of Germany. Participating patients were age 40 or older, had a risk for caries (and specifically root caries), were under regular recall care by their dental clinics, and were offered the option of paying for more preventive care for caries by way of a topical 10% chlorhexidine dental coating called Prevora. Prevora is an approved prescription drug in Ireland under license PA 1205/1/1, and is also approved for sale in Canada under DIN 02046245. Prevora’s approved indicated use in Ireland is the “reduction of dental caries in adolescents and adults”. 
The study was approved by European and German law under EudraCT No: 2006-006104-11, Protocol No: CHX2007-1, version 8. The protocol is provided under separate cover to this report.  Approval for this study was also obtained from local ethics committees. The prinicipal investigators were Professors Elmar Hellwig and Petra Hahn, School of Dental Medicine, University of Freiburg. The study sponsor was CHX Technologies Inc., of Toronto and its Irish subsidiary, CHX Technologies Europe Ltd. The monitor for the study was Joern Gatermann Clinical Research of Karlsruhe, Germany. The study was conducted according to Good Clinical Practice. 
The participant’s path through the study is illustrated in Appendix Chart A1. 
2. Purpose of the Study
The purpose of the PPMS was to measure daily clinical need for preventive dental care amongst older adults and the direct willingness to administer a preventive treatment that will be measured by the willingness to pay for this new preventive treatment by these same patients. Specifically, the study is to evaluate how many of the patients over 40, recalled to a family dental office over 30 days, are clinically in need of a preventive treatment for root caries, and how many of those in need of this treatment are willing to proceed to pay for this treatment directly out-of-pocket. 

Therefore, the primary endpoint was the number of patients who proceed with treatment after being diagnosed by their dental professional to benefit from preventive dental treatment.

The secondary endpoint was mean cost per treatment at the study dental offices. 

3. Participating Dental Clinics 
Four clinics participated in this study (Table 1).  79 adult patients were screened and  46 enrolled during the four weeks of the study.  Overall acceptance to enroll was 58% but varied by clinic. Enrollment meant that patients were willing to pay for additional preventive care for caries, at a surcharge of €20 per treatment or €100 for 5 treatments in the first 12 months.
Table 1  Participating Dental Clinics

	Clinic Investigator & Address
	Number of Patients Screened
	Number of Patients Enrolled 
	% enrolled of those screened

	Dr. Hellweg (site 1) 


	22
	15
	68%

	Dr. Denzel (site 2)


	22
	9
	41%

	Dr. Tornier (site 3)
	27 
	14
	52%

	Dr. Wagner (site 4) 
	8
	8
	100%

	Total 
	79
	46
	58%


These clinics received payment for their services from three sources, including the patient. All were charging their patients via the statutory insurance system but private insurance and out-of-pocket payment by the patients were also important at 3 clinics (Chart 1). In particular, half of the patients at the Wagner clinic were paying for part of their dental services out of pocket; importantly, at the Wagner clinic, all of the patients considered to be at risk of caries, agreed to pay this surcharge.

The patient-questionnaire data show that the cost of dental care incurred by the study participants varies widely amongst these clinics. 

Chart 1
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4. Characteristics of Study Participants

Screened Participants 
All patients who were screened for this study were age 40+, were dentate, and 28% had signs of active decay at the crown and root. In terms of risk factors for caries, 94% had experienced caries in the past 2 years, 87% had gum recession, and 9% had limited salivary flow, 30% were taking multiple medications, 43% were undergoing ongoing periodontal care, and 13% had removable partial dentures. In short, the screened population was at high risk of further dental caries. 
The majority of screened participants were female; 30% were male. The age distribution of the screened participants is shown in Chart 2. Almost 7 out of 10 screened participants were under age 60. The mean age was 56 years and the median age was 55 years. 
Chart 2
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Patients who were both screened and enrolled tended to be those under long-term care (Chart 3). More than 8 out of 10 screened participants had attended these clinics for more than 5 years.
Chart 3
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Similarly, almost all screened and enrolled participants visited these clinics every 6 months. 

Both screened and enrolled participants received preventive treatments both in the dental office and at home, beyond the regular prophylaxis (Chart 4). Most commonly, participants received in-office fluoride varnish and used chlorhexidine gels or rinses at home.  Participants who were enrolled had a much higher level of use of extra-strength flouride toothpaste. 

Chart 4
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Eight per cent of patients were excluded at the screening stage of this study for these reasons: 2% were considered to be medically contra-indicated; 2% were allergic to the ingredients of the study medication, and 4% were judged by the site investigators to be unlikely to complete the study.

Enrolled Participants

Participants enrolled in this study had generally the same risk profile for caries as those who were screened (Chart 5).  Compared to screened patients, enrolled participants were somewhat less likely to have experienced caries in the past 2 years, to have gum recession and to be undergoing periodontal care.
Chart 5
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5. Dental Knowledge, Perceptions and Attitudes to Purchasing More Preventive Care by the Study Participants 

The study participants had a high level of knowledge of oral health, as indicated by their response to the true-false questions on the patient questionnaire. Two out of three respondents agreed with the statement that tooth decay is an infection, three out of four agreed that tooth decay is a risk factor for heart disease, and 68% agreed that a dry mouth is associated with tooth decay. (This level of dental IQ surpasses that in Canadian adult dental patients.)

Despite their risks of experiencing tooth decay, one in four study participants believed they had little or no chance of caries the next year. Another one in four thought they had a 50% or more likelihood of getting tooth decay in the near future and about one in three thought there were was some small chance (Chart 6). Notably, these perceptions were recorded before the risk assessment conducted by the dental professional, and may have been different had they been recorded after this consultation.  (Studies on patient perceptions of a similar slowly progressive, asymptomatic demineralization disorder, osteoporosis, report that patient perceptions of disease risk are influenced by their healthcare provider.
 One recent study of patients with osteoporosis and a recent fragility fracture, found that a substantial number do not perceive themselves to at increased of a future fracture.
 The authors of this study advised better counseling of patients to adjust their perceptions of their own health.)
Chart 6  
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Participants provided some insight into their willingness to pay for more preventive dental care on the patient questionnaire (Table 2).
Table  2  Willingness to pay for more prevention by adult patients at risk of dental caries, PPMS, Freiburg 2008
	Total cost per 5 initial treatments
	actual
	cumulative

	€ 20
	2%
	

	€ 40
	5%
	7%

	€ 60
	11%
	18%

	€ 80
	14%
	32%

	€ 100
	19%
	51%

	€ 120
	7%
	58%

	€ 140
	5%
	63%

	€ 160
	6%
	69%

	€ 180
	5%
	74%

	€ 200
	11%
	85%

	€ 250
	4%
	89%

	€ 300
	4%
	93%

	€ 400
	2%
	95%


Reported willingness to pay for Prevora varied substantially by clinic (Chart 7). Dr. Denzel’s patients had a much higher preference for this care compared to the other three clinics; at that clinic, 2 out of 3 respondents indicated they would pay at least €120 for the first year’s treatment.  

Chart 7  
[image: image7.emf]% of participants willing to pay 120 Euros or more for more caries prevention in first 

year, PPMS, Freiburg, 2008

47%

66%

42% 42%

0%

10%

20%

30%

40%

50%

60%

70%

Hellwig Denzel Tornier Wagner

site investigator

% WTP 120E+ for first year


The response to the question number 13 on the patient questionnaire which asked about household income had a limited response. Consequently, it is not possible to evaluate this key parameter on willingness to pay.. 

6. Study Treatment

Time for applying Prevora 

The mean time for initial consultation in this study was 10 minutes. The mean time for applying the study medication was 21 minutes. This varied significantly amongst study sites (Chart 8).

Chart 8
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Adverse Events

No less than 180 treatments were administered during the study (Table 3). Thirteen adverse events were recorded at three clinics, 2 of which were unrelated, 1 was possibly related, and 10 were related. The ratio of related adverse events to treatments administered was 6%. None of the related adverse events were unexpected. 

Table 3 Adverse events recorded, PPMS, Freiburg, 2008

	Site 
	Patient (treatment #)
	Description 
	Related/Not related

	2
	3 (3)
	Red circular areas on both inner sides of forearms, no pain 
	NR

	
	11 (2)
	Lesion of gingiva 11 labial with toothbrush
	NR

	3
	1 (2)
	Light tingling on gingiva
	R

	
	1 (4)
	Light redness of gingiva
	R

	
	2 (2)
	Blemish on chin
	?

	
	11 (2)
	Bitter taste for more than 12 hours after treatment
	R

	
	27 (2)
	Curtailing of taste for first 24 hours 
	R

	4
	4 (1, 2, 3, 4)
	Tingling on tongue for 2 minutes after treatment
	R

	
	7 (3, 4) 
	Bitter taste, light tingling on labium and bitter taste
	R


7. Comparative Observations from Canadian Dental Clinics

CHX Technologies has undertaken similar studies on willingness to pay for more preventive care in several family dental clinics in Southern Ontario. These studies have reported a prevalence of caries risk (for root caries), and active disease in older adults which is parallel to that reported in the four clinics in Freiburg. For example, amongst six Southern Ontario clinics, the range of patients with active decay ranged from 14% to 30%, and the range of those considered to be at significant risk of root caries was from 54% to 83% of patients screened (Chart 9). 

Chart 9
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Source: CHX Technologies, 2008

Canadian dental offices are primarily paid by employer-sponsored fee-for-service dental plans according to a fee schedule issued annually by the provincial dental associations. For patients over age 50, payment for dental services is increasingly made from out of pocket such that direct payment by the patient is now the predominant method of payment for senior citiziens (those aged 65+).

Prevora is not covered by most dental insurance plans in Canada and hence, most patients pay for this additional preventive care out of pocket. In this context, willingness to pay for Prevora at an average cost of C$120 per treatment (fees + product) or approximately €72 to €75 for each of the initial four applications, and C$75 (€45 to €46) per single treatment at recall appointments, ranges from 8% to 30% in these Ontario clinics, with a much larger number of at-risk patients seeking further information and time to consider this new treatment (Chart 10).  In fact, these Canadian studies show that 1 in 5 patients assessed to be at risk of root caries will decline the recommendation of paying directly for more preventive care at this pricing level. (The Waterloo office offers Prevora at a significantly higher unit price and achieves a much lower level of acceptance.) 

Chart 10
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CHX has also conducted a willingness to pay study in a leading periodontal clinic in a downtown Toronto hospital. This study featured a questionnaire only and made the following proposition to patients attending this clinic primarily for ongoing maintenance care.
· Patients undergoing routine scaling and root planing for periodontal disease have a higher chance for developing root caries. 

· The reason for this susceptibility for root caries is that scaling can increase the bacteria causing root caries, while lowering the bacteria causing gum disease.

· Prevora is safe and effective, approved for prevention of root caries.

· This treatment is recommended and costs C$100 per treatment.

· Root decay is difficult to control, tends to spread from tooth to tooth, and fillings for these types of cavities last only for 2 to 3 years. 

On this basis, using an analog scale to measure willingness to pay, this study found a majority of periodontal maintenance patients wanted to purchase more prevention for root caries (Chart 11).  Importantly, the data from this study show that willingness to pay is influenced by age -- the older the patient, the more willing to purchase prevention. 
Chart 11
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Source: CHX Technologies, 2008
It is important to note that the majority of at-risk Canadian adult patients prefer to think about purchasing more preventive care, rather than making a decision immediately upon recommendation. It is apparent in the Canadian data that most are interested but not ready to make the purchase decision. This concept of delayed decision-making was not measured in the PPMS protocol because patients were not asked how serious they might be in considering this purchase in the future. 
8. Conclusions 

This study involving 4 family clinics in the Freiburg Region of Germany measured the willingness of at risk adult patients of mean age 58 years, to pay for more preventive care at the surcharge cost of €20 per treatment. Of 79 patients screened to participate in this study during June-July 2008, 58% agreed to purchase this additional care. Patient acceptance of this new preventive treatment varied from clinic to clinic.  While all clinics applied a universal unit price of €20, patients indicated in their questionnaires that half would be willing to pay a higher price for this treatment. 

RP, HB

January 5, 2009

Appendix 
Chart A1 Flow Chart of a Patient’s Path through the Study
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All patients were asked to provide verbal consent, half were asked to complete the questionnaire on willingness to pay 





4 primary care dental clinics





Adult patients on normal recall to the dental clinic who receive notice of Prevora and the study as part of their recall information 





Completes WTP questionnaire or patient does not complete WTP questionnaire





Patient scheduled for single treatments at month 6 and month 12. 





Patient scheduled and receives 4 weekly treatments of Prevora. 





Patient declines to enter study, giving reasons why on the informed consent form








Patient receives verbal explanation of study and a Patient Information Leaflet. Patient verbally agrees to participate and completes informed consent to enroll in the study.
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Patient is NOT experiencing nor at risk of caries





Caries risk assessment








� Giangregorio L et al. 2008. Osteoporosis risk perceptions among patients who have sustained a fragility fracture. Patient Educ Couns., October 31 (epub). 


� Giangregorio L et al. 2008. Do patients perceive a link between a fragility fracture and osteoporosis? BMC Musculoskeletal Disorders. 9, March 21. 
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