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INTRODUCTION

Diabetes mellitus (DM) affects nearly 26 million people in the United States and is associated with devastating
complications in both personal and financial terms. Diabetes is the leading cause of blindness, non-traumatic amputations,
and renal failure in adults and reduces life expectancy by 5-10 years. The direct ($116 billion) and indirect ($68 billion)
costs of DM care have dramatically increased along with the epidemic increase in the number of those with DM over the
past 10 years. The cost of medical care per capita is approximately $10,000 per year compared with $2,700 per year for
those without DM. The vast majority of these costs are related to hospitalizations resulting from the chronic complications
of DM, with only about 15% of the costs attributable to professional visits and pharmaceuticals.

The Diabetes Control and Complications Trial (DCCT), the United Kingdom Prospective Diabetes Study (UKPDS), and the
“Kumamoto” study conclusively proved that improved glycemic control is important in reducing microvascular
complications (1-3). Together, these studies showed that for every 1% decrease in A1C, there is a 25% decrease in
microvascular complications. Based on these studies, the American Diabetes Association (ADA) recommends that the
goal for A1C should be below 7% (normal = 4 - 6.1%) (4), and the American Association of Clinical Endocrinologists
(AACE) recommends that it should be below 6.5%, corresponding to average blood glucose (BG) values of 150 and 135
mg/dL, respectively, [normal = 70 - 126 mg/dI] (5). Furthermore, years of improved glycemic control appear to have a
legacy effect and not only reduce the future rate of microvascular complications but also decrease the incidence of
macrovascular complications in both Type 1 and Type 2 diabetes (6-7).

Hypertension is one of the most common co-morbidities associated with DM and substantially contributes to the
macrovascular disease that occurs in up to 80% of patients with DM (14). Several large randomized clinical trials (RCTs),
including the UKPDS, demonstrated that, independent of the effects of glycemic control, improving blood pressure (BP)
control significantly reduced macrovascular complications and cardiovascular-related deaths (14-17). Similarly, the
UKPDS showed a 13% reduction in microvascular complications for every 10 mmHg reduction in systolic pressure (18).
This finding was confirmed and extended to DM patients who were “normotensive” (19). Gaede et al. showed the marked
benefit of aggressive blood pressure, lipid, and blood glucose management achieved through multifactorial intervention
(20). There also appears to be a legacy effect of blood pressure control in Type 2 diabetes as recently shown by Holman
et al. (21).

Despite the well-documented benefits of glycemic and BP control, these are still sub-optimal in most patients. Although
there is a trend toward improved glycemic control, the latest (2004) National Health and Nutrition Examination Survey
(NHANES) data demonstrated that 42.3% of patients with DM have A1Cs over 7% (22). The military healthcare system
(MHS) - where there is no cost to the patient for care and testing supplies - has similar results with hemoglobin A1C’s over
7% in 42% of all patients with diabetes, and over 9% in 23.3% of all patients with diabetes. The data from the Walter Reed
Health Care System (WRHCS) is similar, with 51% of all patients with diabetes having an A1C above 7% as of December,
2009. Furthermore, BP control in our patients is similar to the national average, with 62% of our patients having either
systolic over 140 mmHg and/or diastolic over 90 mmHg under current treatment. Recommended levels to reduce the risk
of cardiovascular mortality and morbidity are less than 130/80 mm/Hg.

Reasons for Sub-optimal Achievement of Diabetes Control

The reasons why more patients do not reach appropriate goals for glycemic control are multiple and complex. First, due to
an insufficient number of Endocrinologists and Certified Diabetes Educators in both military and civilian health care
settings (23), the vast majority of patients with DM are managed by primary care providers (PCPs), including family
practitioners, nurse generalists, nurse practitioners, and physicians’ assistants, who are not necessarily equipped with the
latest information and tools to provide optimum care, nor have the time required to evaluate relevant data necessary to do
so. The patient may bring his/her handwritten logbook and/or meter to the clinic where the data must be reviewed
manually or the patient will bring his/her memory-equipped meter to the clinic, where it may be uploaded to the provider’s
computer and analyzed. Manual review of the records precludes any statistical and graphical analysis of the data and
often limits the provider’s ability to recognize patterns and trends. Moreover, this approach is a time-consuming and an
inefficient use of both the provider’s and patient’s time. Uploading of the glucose data provides the requisite statistical and
graphical analysis. However, all the major glucose meter manufacturers have their own proprietary software — none of
which are integrated into the electronic medical record (EMR) - and each of the meters has its own unique connecting
cable. Thus, the multiplicity of non-integrated programs and connecting cables prevent the provider from efficiently
reviewing BG data and thus creates a significant barrier to using this technology.

Second, the introduction of new oral and parenteral agents has exponentially increased the complexity of the management
of T2DM in the last 10-15 years. Prior to the introduction of metformin in 1995, the only available class of oral agents was
sulfonylureas. Now there are thirteen classes of oral medications, insulins, and non-insulin injectables. Recombinant
human insulin and analog insulins have come into common use and the long-acting insulin analogs (insulin glargine and
Detemir) have been incorporated into many regimens for Type 2 diabetes, either alone or in combination with oral agents.
The enormous number of possible combinations of therapeutic agents makes it difficult for physicians to be familiar with all
available approaches. Making matters more complex is that for each class there may be several options, e.g. for insulin
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secretagogues one can choose sulfonylureas like glipizide, glipizide-XL, or glyburide or a meglitinide such as nateglinide or
repaglinide.

Third, self-monitoring of blood glucose (SMBG) on the part of the patient is an essential tool in achieving improved
glycemic control. Several studies have shown that improved glycemic control is cost effective in both Type 1 and Type 2
DM (T1DM and T2DM) despite the increase in cost of supplies, a greater number of clinic visits, and more pharmaceuticals
used. Yet, many patients do not monitor as recommended, in part because of the barriers noted above (e.g., they perceive
that their providers cannot or do not review the SMBG results), a lack of understanding of how to use their glucose data to
improve their glycemic control, as well as social and personal barriers.

The Case for Systematic, Rigorous Examination of a Computer Assisted Decision Support System for Diabetes
Management

Although many studies have demonstrated the potential advantages of telemedicine, web-based, and/or web-assisted DM
management, most have used the web for patient education, performance monitoring, risk stratification, and case
management by nurses (24-26). Only a few studies have shown that using the web and/or e-mail improves glycemic
control (27-29) or can reduce the number of clinic visits (30) while others have not been able to show such an effect (31-
32).

Computer-assisted algorithms to provide decision support for interpretation of the glucose profile have been previously
developed and published by the collaborators on this project as well as others (33-36). We and our colleague (Berger)
have previously developed methods to automatically select regimens and doses of insulin for patients with T1DM (37).
Lehmann has adopted and slightly modified the models of Rodbard and Bergman, and used it to develop “AIDA” —
http://www.2aida.org — a program intended for education of health care providers and patients (38). This has not been
employed therapeutically and no controlled trials have been performed.

There are only a few studies investigating decision support in the management of diabetes. Holman (36) and Chiarelli (39)
reported that portable decision support devices used by patients with T1DM resulted in improved glycemic control. A web-
based decision support system (DSS) improved compliance with generally recognized process measures of DM care (e.g.
the number of A1C and low density lipoprotein [LDL] tests obtained) but did not improve the actual A1C level (40).
Cleveringa et al. were unable to show that a DSS used by a practical nurse improved A1C in T2DM although it did improve
cardiovascular risk factors (41). Recently, the IDEATel consortium study showed that a telemedicine application improved
A1C, BP and lipids in an older, ethnically diverse and underserved population (42). Salzsieder and colleagues used their
Diabetiva® program to apply continuous glucose monitoring (CGM) data to a DSS to improve A1C (43). Decision support
systems that have been used in blood pressure management show conflicting results (44-45).

Building on our prior experience in developing methods to select regimens and doses of insulin for patients with T1DM, we
developed a CADS system for management of T2DM by PCPs to overcome many of the aforementioned barriers to the
appropriate management of T2DM. The key feature of CADS is that it simplifies the work of the PCP by automatically
integrating the essential factors necessary to make a recommendation for management - the patient's SMBG data from
their uploads, current and previous medication, and current relevant laboratory data — and then making a recommendation
based on established consensus algorithms (47).



BODY

The use of a computer assisted decision support (CADS) system has been described in detail in the quarterly, annual, and
final reports that have been submitted. The goal of the first study (Year 1 or Months 1-12) was to determine whether or not the
use of CADS by PCPs, i.e. Internists, Family Practitioners, Nurse Practitioners, and Physician’s Assistants, can improve
glycemic and other outcomes in patients with poorly controlled T2DM over one year. The theoretic construct for establishing
the hypotheses is that non-endocrinologist providers have neither the time nor expertise to address critical issues of
management for patients with T2DM and that a CADS system will help them do so. Additionally, a CADS system will, because
it saves time in the management of glycemic-related outcomes, permit providers to give more attention to management of the
important co-morbidities of T2DM. Finally, a patient with improved glycemic control and comorbidities will be more satisfied
with their overall treatment.

This study, entitled “Extension of a Computer Assisted Decision Support (CADS-X) Study to Improve Outcomes in Patients
with Type 2 DM Treated by Primary Care Providers” (CADS-X), was designed with two primary aims: (1) to provide those
providers who were not assigned to the CADS arm in the initial study an opportunity to “cross-over” to CADS in a
subsequent year provided that: a) CADS is shown to produce statistically significant improvements in A1C or other
response variables (fasting plasma glucose {FPG}, post-prandial plasma glucose {PPG}, post prandial excursions, rate of
hypoglycemia) and b) funding is available for continuation of the trial; and (2) to determine the legacy effect of CADS by
providing primary care providers (PCPs) and their patients who were initially randomized to CADS an opportunity to use
CADS for an additional year for a total of 2 years.

Significant challenges in the approval and implementation of the original study, “The Use of a Computer-Assisted Decision
Support (CADS) System to Improve Outcomes in Patients with Type 2 Diabetes Who Are Treated by Primary Care
Providers” (the CADS study), have delayed our ability to implement the extension study. The following provides a brief
overview of the original study and the challenges that have prevented us from completing the first study.

The purpose of the original study, CADS, was to test the safety and efficacy of a computer assisted decision support
(CADS) system in a multi-site, ethnically and geographically diverse study in a 12-month, open, prospective, cluster-
randomized, controlled clinical trial. Specific aims included: (1) monitor the impact of the intervention on a) measures of
glycemic control, b) the number of diabetes—related hospitalizations and emergency room visits, c) the control of co-
morbidities, hyperlipidemia and hypertension, d) the number of clinic visits, and e) the change in the patients’ quality of life
as a result of the intervention; and (2) evaluate the PCPs’ and patients’ satisfaction with the technology. The progress of
the CADS study as well as the challenges to the achievement of our specific aims has been described in detail in quarterly
and annual reports submitted for the original study.

The following summarizes the challenges and our solutions to date.

1. Institutional Review Board (IRB) approvals for the three participating institutions, Walter Reed Army Medical
Center (WRAMC), Wilford Hall Medical Center (WHMC), and the University of Hawaii (UH) School of Medicine.
a. The protocol was submitted to the WRAMC IRB in December 2009. It was approved in March 2011.
b. The protocol was submitted to the WHMC in February 2010. The investigators received final approval to
begin the study in October 2011.

2. The adverse impact of the Base Realignment and Closure (BRAC) in August 2011 and on several factors relating
to IT and provider and patient re-assignment prior to August 2011:

a. The Information Assurance, Management, and Technology Departments at both Walter Reed National
Military Medical Center (WRNMMC), formerly WRAMC, and Wilford Hall Ambulatory Surgery Center
(WHASC), formerly WHMC.

i. The Comprehensive Diabetes Management Program (CDMP), a web-based chronic disease
management program was designed to exchange relevant medical information with the Integrated
Clinical Data Base (ICDB), the electronic medical record (EMR) for patients being treated at MTFs
throughout the U.S. ICDB was disabled at WRAMC when AHLTA was introduced. Through much
effort and two AAMTI grants, a bi-directional test link was developed between AHLTA and CDMP
at WRAMC.

ii. It was then determined that CDMP and CADS must complete the DoD Information Assurance
Certification and Accreditation Process (DIACAP) before they could be operationalized.

iii. WRNNMC began the DIACAP approximately 2 years ago. CDMP received DIACAP approval at
WHMC, but the addition of CADS has required additional DIACAP certification.
iv. Delay of DIACAP certification has impacted the study in two major ways:
1. There is no exchange of relevant patient information between the existing EMRs at
WRNMMC and WHASC.
2. Providers randomized to CADS and working at WRNMMC and WHASC are unable to
access the program from their work computers.
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3.

b.

V. The following strategy will be utilized as a temporary strategy until COMP/CADS has been
DIACAP certified:

1. The Project Officers (POs) at WRNMMC and WHASC will manually load into CDMP the
information from the patient’s EMR that is necessary to correctly run the CADS analysis.
This information includes relevant laboratory values, current and past medications, and
co-morbid or co-existing diagnoses.

2. The PO and the provider will determine the patient’s target A1C level which the PO will
enter into the CADS program.

3. Once the patients have uploaded their de-identified glucose data into a password-
protected server, the Project Officers at WRNMMC and WHASC will run the data through
the CADS analysis and provide recommendations via email to the subjects’ providers.

4. The providers will select one of the recommendations which the PO will then select in the
program.

5. If the provider does not choose to follow any of the recommendations the PO will ask
him/her for a reason and document the reason given.

The re-allocation of both providers and patients originally at WRAMC to either Fort Belvoir Community
Hospital (FBCH) or Walter Reed National Military Medical Center (WRNMMC) further complicated
enroliment for three reasons:

i. Providers did not necessarily retain their same panel of patients.

i.  There was a significant delay in recruiting from WRNMMC, FBCH, and KACC as both providers
and patients became accustomed to new locations and, often, new rules and policies.

iii. We were advised in March 2012 that FBCH and KACC needed site specific addenda (SSAs) in
order to participate in the study. Since we were submitting other addenda at the time, we were
advised by the WRNNMC IRB to not submit the SSAs until the other addenda were submitted.

1. SSAs for both sites were submitted in July 2012.

2. Approval to begin recruitment at KACC in was received November 2012

3. Approval to resume recruitment at FBCH is pending.

The most recent challenge to the research being conducted at WRNMMC and WHASC has to do with the method
patients will use to upload their glucometers in order to run the CADS analysis.

a.
b.

C.

iMetrikus, the original device developed by Numera, has been upgraded and is now called MetriLink.

The negotiation of the contract between Numera and the Geneva Foundation was conducted independent
of the research staff.

The research staff was not informed that, with few exceptions, the MetriLink requires analog, landline
telephones in order to work.

When the protocol was being developed, the only information given to the researchers was that the device
required a landline telephone in order to work.

This has presented a huge problem since most of the patients have carriers that combine internet, digital
telephone, and cable TV as one package. Options:

i. Use of MyGlucoHealth, the cell phone compatible meter being used in HI is not an option because
it was not budgeted, it is not on the Core Formulary at either WRNMMC or WHASC, and it would
involve additional personnel costs as it would be distributed by the research pharmacy.

ii. There has been some success with clients using Comcast, but it is not guaranteed.

iii. There is a web-based connection that can be used with the purchase of a cable. The instructions
are somewhat complex and thus add another level of complexity, and may require the patients to
purchase them.

Recruitment efforts at UH have been hampered by providers who withdrew interest or were no longer practicing
once the study began, and by the need to find additional providers in the clinics that have been approved to
participate.

Recruitment efforts at all sites have been hindered by the sample size and A1C eligibility range. Efforts to address
these factors are described in Research Accomplishments.



KEY RESEARCH ACCOMPLISHMENTS

Enrollment during Period of Performance:

WRNMMC: 11/18 providers; 18/234 patients. Providers need 13 patients for randomization. One provider has 10 patients
who have been consented with 2 pending consent. Per protocol, once 13 patients per provider, provider and patient will be
randomized to the intervention (CADS) or usual care.

WHASC: 7/18 providers; 17/234 patients. WHASC IRB required new consent forms for both providers and patients as a
result of a recent amendment that reduced number of A1Cs within target range for eligibility from 2 to 1, increased number of
providers and reduced number of patients per provider. The Project Officer at WHASC was required to re-consent providers
and patients who had been previously consented. This requirement prompted another delay in recruitment.

UH: 5/6 providers; 2/78 patients.

An amendment identifying 2 changes designed to reduce barriers to enroliment was submitted and approved by all
institutions’ IRBs during the PoP:

1. Change in A1C requirement: We have determined that requiring 2 A1Cs does not add any scientific value to the
study and may be a deterrent to enrolling patients.

2. Change in sample size: Number of patients per provider was decreased from 19-13 at all three research sites and
number of providers was increased from 12 to 18 at WRNMMC and WHASC. The number of providers at UH
remained the same.

The new sample size estimate was generated as follows and is included in the revised protocol. First, we calculated the
sample size that would be needed to test our primary hypothesis regarding glycemic control (defined as change in A1C)
without yet accounting for the clustering effect. The sample size needed is based on achieving a decrease in A1C of 1.0%
(between subject SD = 1.5%) in the CADS “Intervention” group and 0.5% (between subject SD = 1.7%) in the “Usual Care”
group. These estimates, regarding the average amount of decline in A1C for the two groups and the standard deviation,
are based on our prior research of intervention with continuous glucose monitoring in a group of patients with poorly
controlled T2DM (presented at the Annual Meeting of the Endocrine Society, June 11, 2009 and separately at a meeting of
the Diabetes Technology Society November 2009). (54, 55) Furthermore, we assumed an alpha of 0.05 and power of
0.80, with a 1:1 ratio in study groups. Given these parameters, we expect that one would need to recruit at least 324
patients (162 patients per group). The effect sizes were selected as the minimal changes likely to have clinical
significance and therefore be able to warrant adoption by primary care providers.

Second, we ‘corrected’ the sample size estimate by taking into account the clustering effect. Based on previous research,
we assumed that the intra-class correlation coefficient (p, rho) would be about 0.03. (54) For this ‘correction’, we further
assumed that we would need a minimum of 10 patients per cluster, to allow each provider to have sufficient opportunity to
work with CADS (n = 10 patients times 3 consultations with CADS [at 3, 6, and 9 months] = 30 consultations on average,
with some getting more and some getting less). These assumptions generated an estimate for the number of
clusters/providers we would need, which was 42. We will distribute the number of providers as follows to achieve 42: 18
clusters at the WRNMMC, 18 clusters at the WHMC, and 6 clusters at the UH.

Given these assumptions and constraints, we estimated that we need a minimum of 412 patients (206 per group) total,
distributed among the providers, before taking attrition into account.

Third, we considered the effect of attrition over the course of 1 year. For this consideration, we assumed two types of
attrition could occur — patient attrition and provider attrition. Provider attrition would result in the loss of both provider and
his/her patients. For both types of attrition, we assumed rates of 15%. Thus, to adjust for the possibility of patient and
provider attrition, we estimated that we need to recruit 546 patients across 42 clusters. On average, each provider will
work with about 13 patients.

Bi-monthly Conference Calls

Bi-monthly conference calls are held to assess screening and recruitment activity, identify problems, and discuss solutions.
Recruitment has been one of the most difficult aspects of this study. Our attempts to facilitate enroliment resulted in the
amendment that reduced the number of A1C levels between 7 and 11% from 2 to 1 in the previous 6 months, and to change
our sample size. Changing the sample size was predicated on our ability to enroll providers fairly easily. Thus, increasing the
number of providers allowed us to decrease the number of patients required to test our primary hypothesis regarding glycemic
control (defined as change in A1C). The elimination of one of the two A1C within the specified range required for study entry
did not change the value of the study.

Other efforts to increase enroliment include face-to-face meetings between the research staff at each site and providers, email
reminders to consented providers to inform site research staff of potential patients, and database searches.
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CDMP and CADS Maintenance and Enhancements

Further delays in the DIACAP approval process at both WRNMMC and WHASC have been explained in the CADS 1% and
2" quarterly reports and will not be repeated in this report. The DIACAP process is cited briefly in the section under Task
1.

Task 1

In support of the CADS research protocol, Estenda Solutions, Inc. will integrate CADS into each site’s electronic medical
record (EMR) as necessary, maintain the CADS/CDMP systems and the links with the site EMR, ensure that links with
iMetrikus are continuously functional, provide secure storage of the data, and re-program and test the algorithms as
deemed necessary by the Pl. The CDMP, CADS and iMetrikus services are fully operating and available to research staff.
Estenda continues to work with the JTF on renewed DIACAP certification so that the system can be reconnected to the
central patient medical record via ICDB. Minor updates and maintenance was conducted on the CADS system as
required.

Task 2

In support of continued DISA compliance over the project lifetime, Estenda will update all of the third-party infrastructure
components required to versions that have documented support through 2012. These infrastructure components include
Oracle Database Server, Weblogic Application Server, MIRTH Integration Engine, Struts Java Framework, etc. Estenda
completed major infrastructure updates during this quarter; the completed solution is pending a final system test and then
will be migrated to production in mid 2013.

Task 3

In support of the research team’s clinical data capture and management Estenda has made significant upgrades to the
platform’s existing Survey and Study Management sub-modules. Specific improvements included (1) adding a user
friendly tool for users to create their own subject data collection forms; (2) improving navigation features based on
feedback from use on prior Diabetes Institute research studies; (3) adding native support for additional study randomization
schemes; (4) improved ability to correct site data entry errors through a managed workflow; and (5) improving subject
informed consent workflow. These important modifications will help support efficient, accurate and auditable data
collection across the study’s lifecycle. Improvement 1 is complete pending a final system test. Development items 2, 3, 4
and 5 are underway with a target completion date of 6/30/2013.

Task 4

The core diabetes data management platform of which CADS is a module requires modification in order to fully support its
research mission. Core improvements include (1) adding functionality for authorized clinical staff to merge duplicate
patients; (2) supporting for a broader range of Web Browsers; (3) allowing users to customize the patient information
“snapshot” to best meet their individual mission; (4) improved graphing; and (5) adding new support to capture for patient
reported use of alternative medications. These efforts will be initiated during the first quarter of the second year of this
award, October 1, 2012 to December 31, 2012. Estenda has completed modifications to support a range of current,
common web browsers. The remaining modifications will be addressed Jan 2013 - Jun 2013.

CDMP and CADS Maintenance and Enhancements: Additional Accomplishments

Completion of CADS User Manual

The CADS User Manual (Appendix A) was completed in June 2012. Its use was demonstrated in a webinar that was held in
June 2012. Additional minor changes are being made as deemed necessary.

Completion of Study Manager and the Study Manager User Manual

Study Manager is a standalone component within the Comprehensive Diabetes Management Program (CDMP) that was
designed to track subjects’ progress through an entire study and has the capacity to be customized to every study. Study
Manager includes alerts to remind the research coordinators/project officer of tasks and due dates. Study Manager has been
nearly completed for use in CADS. The Study Manager User Manual (Appendix B) was completed in June. Study Manager is
undergoing some additional changes and the user manual will be modified to reflect changes once they are complete.

The list of algorithms has been expanded to include the combination of GLP-1 receptor agonists together with
insulin, specifically basal insulin. One can have oral agents progressing to GLP-1, to insulin, or to GLP-1 + insulin.
GLP-1 can progress to GLP-1 + insulin, and insulin can progress to GLP-1 + insulin.

Development of Questionnaires and Surveys, and Design of Focus Groups to Monitor the Response of
Health Care Providers and Patients to the Use of the CADS System
Dr. David Rodbard has developed two questionnaires to be used in focus groups of 5 for providers who are
participating in the study at one site. In order to keep a finger on the pulse of the study, especially with the providers
who are randomized to CADS, Dr. Rodbard recommends that the first focus groups be held after training or
exposure to the program and again at 6 months, 1 year, 18 months, and 24 months. Duration of each focus group
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would be 30 minutes to minimize disruption in work flow. A focus group leader would be an MD or NP who has
experience with the CADS and has seen the recommendations made by CADS for at least 3 patients.

1. The primary objectives of the CADS focus groups (Appendix C) would be to:
a. ldentify any major problems either with operations or with the content of the system
b. Reduce the likelihood of provider and patient attrition
i. Empower the providers by soliciting and respecting their opinions.
ii. Their involvement or empowerment may help to sustain participation and reduce the risk of
attrition.
ii. The interest and enthusiasm of the clinician may significantly affect the participation of the
patients, and thus reduce the likelihood that the patients will withdraw from the study.
2. The primary objectives of the usual care focus group (Appendix 5) would be to:
a. Minimize the risk of skewing the results of the study in terms of differences between the CADS and
usual care group by offering a focus group with 5 providers randomized to the usual care group.
b. Questions that would guide this focus group would include those that address more “generic” aspects
of caring for people with diabetes, such as the use of professional guidelines or use of the current
EMR

Essentially the same topics for discussion could be reviewed with the study participants (clinicians) after 6 months, 1
year, 18 months and 24 months.

10



REPORTABLE OUTCOMES
None to date.

CONCLUSION

Diabetes mellitus is a significant cause of morbidity and mortality in the United States, and the leading cause of new
blindness, chronic kidney disease, and non-traumatic amputation in the working-aged American population. Although the
financial costs to individuals, communities, and health care systems are measurable, the devastating costs in terms of
quality of life personal costs are not easily measured. A computer assisted decision support system that makes available
the knowledge and expertise of endocrinologists to primary care providers who care for the majority of people with Type 2
diabetes has the potential to significantly improve the level of care provided to people with T2 DM, thus preventing or
delaying the onset of and/or reducing the severity of diabetes-related complications. Reducing the risk and/or severity of
complications promises to improve the quality of life for people with T2 diabetes and decrease the financial impact on the
individual as well as both the military and civilian health care systems.

CADS is a web-based interactive application that enables primary care providers to aggressively and systematically use
available medications to help their patients move increasingly and safely toward a level of glycemic control that minimizes
their risk of developing diabetes-related complications and/or the severity of these complications. The extensive delays in
and challenges to the implementation of the original study have made it impossible to begin the extension study as
planned. The research staff at all three sites are making a consistent and concerted effort to meet enrollment goals. It is
our hope that, once fully executed, the successes and lessons learned from this study can be applied to an even larger
population of people with Type 1 and Type 2 diabetes, thus further mitigating the devastating financial and personal costs
of poorly controlled diabetes mellitus.
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COMPUTER ASSISTED DECISION SUPPORT

For Management of Patients with Type 2 Diabetes

CADS

Quick Reference User Guide

June 13, 2012

Version 1

NOTE:

This software is being introduced as part of a research study that has been approved at the
Walter Reed National Military Medical Center (WRNMMC), Wilford Hall Ambulatory
Surgery Center (WHASC), and the University of Hawaii (UH).

In order to main the integrity of the study, only physicians and other providers who have been
enrolled in the study, consented, and randomized to CADS (the intervention arm) are
authorized to use this program.
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WRNMMC

Mary Chellappa
Email: mary.chellappa@med.navy.mil
Cell: 301-424-2499
Work: 301-319-2871

Robert Vigersky
Email: Robert.vigersky@med.navy.mil
Work: 301-319-2314

Susan Walker
Email: susan.walker@med.navy.mil
Work: 301-319-2867
Cell: 301-919-2608

Sara Salkind
Email: sara.salkind@med.navy.mil
Work: 301-319-2873
Cell: 302-598-3792

RJ Kedziora
Email: rkedziora@estenda.com

WHASC

Peggy Smith
Email: peggy.smith.9.ctr@us.af.mil
Cell: 210-854-2982
Work: 210-292-3546

Mark True
Email: mark.true@amedd.army.mil

UH

Sven-Erik Bursell
Email: svenerik@hawaii.edu
Cell: 808-692-0842

Joe Humphry
Email: jhumphry@hawaii.rr.com

Kanani Kemp
Email: kanani@tipg.net
Cell: 808-381-2075

Kathleen Kihmm Connolly
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INTRODUCTION TO CADS
Primary Purpose of CADS:
- To enhance primary care providers’ (PCPs) ability to help their patients on basal insulin,
oral hypoglycemic agents, non-insulin injections, or diet and exercise to achieve and
maintain glycemic control.

Reasons for failure to achieve glycemic goals:

- Patients
o Insufficient education and/or inability to use self monitoring of blood glucose
(SMBG) effectively
o Inability or lack of resources to download glucose data at home or in clinics
- Providers
o Inadequate amount of time allowed for PCP to identify patterns and discuss with
patients

o Overwhelming number of single and combination agents available to treat
hyperglycemia
o Clinical inertia

Difficulties in maintaining glycemic goals:
- Patients
o Patients do not understand how to use SMBG to make lifestyle changes, e.g. diet
and physical activity
o Infrequent use of SMBG
o Inefficient use of SMBG efficiently (i.e., pre and post prandial, aka structured or
paired testing)
o Inability or unwillingness to download SMBG data
- Providers
o Not feasible to download SMBG data in Clinic
No time available to analyze SMBG data
o Therapy not adjusted frequently enough
Numerous medications and combinations are available, but most physicians use
only a subset
o Cannot access literature, guidelines, algorithms

CADS is the result of the development of a comprehensive set of algorithms by two

endocrinologists with combined experience of more than 50 years as diabetologists. CADS
makes recommendations, but the provider determines treatment!

20



CADS: Key Elements

e Patients will

— Perform SMBG 2-4X/day, 4X/day once a week, and 8X/day once a month.

— Upload glucometer every 2 weeks using a device called iMetrikus and a landline
telephone (WR & WH) or using a cell phone and a glucometer called
MyGlucoHealth (UH).

e Research Coordinator (RC) at WRNMMC & WHASC* will

— Upload into CADS the necessary information for CADS to work, e.g. current
medications, current laboratory values, current A1C level, and after discussion
with the PCP, target A1C level for each patient.

— Send provider’s patient’s BG data to coincide with patient’s quarterly visits &/or
t-cons.

— Send providers the recommendations made by CADS for that set of data.

e CADSwill
— Provide statistics and graphs that identify glucose values and patterns
— Make recommendations for therapy
* Note: If 10% or more of the patient’s BG levels are < 60 mg/dL, CADS
will provide recommendations that address the hypoglycemia.
* Addressing hypoglycemia is always CADS first consideration!

— ldentify major types of clinical problems &/or co-morbid conditions that would

be contraindications to certain medications

Benefits of CADS
e Data available for you — the clinician — at the time of clinic visits and telephone
consultations
e Quick, easy
e Automated access to SMBG data
e Automated access to laboratory data
— AIlC, Liver function tests, Renal function tests, Lipid panels
e Automated access to diagnoses
— Possible contraindications to various medications identified
e Record of previous medications
— Record of previous adverse events and side effects
e Ability to export or print a file for inclusion in the patient’s medical record

Features which may be added at a later date
— Automated generation of a clinic note
— Automated generation of an electronic prescription
— Ability for patient to view SMBG data, graphs and statistics
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IMPORTANT THINGS TO REMEMBER
e Only applicable for Type 2 Diabetes patients who are using diet and exercise, oral meds,
non-insulin injectables, and basal insulin
e Not for Type 1 Diabetes
e Not for acute therapy, e.g. DKA, hyperosmolarity, or hospitalized patients

e Not for use in children, adolescents, for diabetes during pregnancy or for gestational
diabetes

Each physician/clinician must exercise their clinical judgment in view

of the total clinical situation.

If in doubt, seek additional information and consult a colleague or a

specialist!
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USING CADS TO GET TREATMENT RECOMMENDATIONS

1. Login
2. Select Patient
3. Enter the CADS System
4. Run Analysis
5. Enter the target A1C
6. View Recommendations for Therapy

— View multiple alternatives

— Select preferred recommendation

— Modify as desired

— Record your comments re your decision

— “Sign off” on recommendations
7. View other resources

— Literature, Guidelines, Prescribing Information, Formulary, Costs of Medications
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STEP 1: LOGIN

Welcome to the

Comprehensive Diabetes Management Program

Please enter your Username and Password to continue

Username: ||

Passwurd:|

[ Login ][ Forgot Pazsword? ]

Each user will receive a Username and Password to log in to the system.
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STEP 2: SELECT PATIENT Split the patient’s
alphanumeric study ID code
between the first (site-clinic)
patient Search and last names (provider-
arm-patient#). Use part of
that code as the patient

Patient Search I . search ID so you can quickly
N ‘ Last Name: ‘ ‘HrstName: I:I
(Last Name): find each patient without
Patient S5N: ‘ ‘SpunsurSSN: ‘

entering entire code. You
can enter date of entry into
study for DoB.

Date of Birth: I:Iﬂ Gender.

(mmiddiyyyy)

Find Patients

Select the patient by entering the Last Name or First Name (Arrow #1). Then select the [Find
Patients] button.

1

~ CDMP - Patient Search - Windows Internet Explorer provided by WRNMMC Bethesda \:HE\E\
@-::, v €] http://demo.estenda.com/cdmp/patientSearch .do SalREES P~

Eile Edit Wiew Favorites Tools Help

W I@CDMP-Patient Search ]_I G&-8
#.CDMP - Diabetes Demo (5.2 Beta)

. -
- |5 Page v & Tools »

Search | UserPref | Help | Log Out ~

Patient Search

Patient Search D ‘
(MR}

Last Name: |CadsTest e [Mied

peeoran || @ Genier Team: [0 [
T
Find Patients Clear

1-10f1

Patient Search Results

Date of Birth o Patient Search ID

CadsTest Mixed 01471972 M Demo CadsTesll

Contact Administrator For Official Use ﬂmy‘ v

@ Internet ®100% -

To select a specific patient, simply click on that patient’s Last Name (CadsTest) or First Name
(Mixed). For this example, the patient’s name is Mixed CadsTest, for data entry purposes the
patients name will be First name (site-clinic) and last name (provider-arm-patient#).

10
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STEP 3: ENTER THE CADS SYSTEM
After selecting the Patient, you will be ready to enter the CADS System.

At this point, you will need to select the Target Alc value for this patient. Remember, this needs
to be done every time you run a new CADS analysis (Arrow #1). You will also enter the Start
Date and End Date for the range of glucose data that you are using for this CADS analysis
(Arrow #2).

Patient Information
D‘EE:;E: O_y;e 1 @“y;e 2 O Gestational

Gender' () Female ® Male

A% a0 /
Target Dgo Oss O70 @750s0 Oas Oso

ATC Value:
AIE Valus WVarning: Changing the Target A1C wil alter the Target Glucose values. - View/Customize Target Glucose Ranges
Select  Start Dats End Date P Hide Glucose Graph 2
range of ca5000 = e Z -
dates for | (05282009 |[) 12302008 |[E
analysis

Glucose Values

400 4
350 .
300 t . *

1 ‘. - . - . * -

- - .
250 4% * '._. : . .‘ -.:‘: .
- . .

. . sas fef . S LN ]
znn-‘.}..:*ﬁl’“‘-‘. ‘>‘:.:'-‘:"'¢-. wp e ted

L, A SN ™ .‘, L)

L 7 v .

o A TR SR
-,":-"- vee _f'i?' A VL ?{‘:%‘. : ‘%.:':?
. . . ¢

100 H
L Coe et -. . %
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STEP 4: RUN ANALYSIS

% CDMP - Diabetes Demo (5.2 Beta)

Search | User Pref | Help | Log Out

Patient Menu CADS Analysis Setup: Mixed CadsTest (01/17/1972)
Eanem Info

linical

Home Monitoring CADS Analysis Setup

ADS
/ Patient Information
3 open all | close all Disbstes

Type. O Tyee 1 @Type3 O Gestational

Gender: (O Femate @ Make
ot 060 Qes O70 O7.5 Oap Oas Qoo
AIEMALE yarning: Changing the Target A1C wil alter the Target Glucose values. - View/Customize Target Glucose Ranges
seiect
range of | StartDate End Date View Glucose Graph
dates for [2292012 | [sarmz &
analysis

Select CADS (Arrow #3) from the menu on the bottom of the navigation panel at the left of the
screen.

—Hew Analysis

After selecting CADS, the New Analysis choice will open. To perform a New Analysis
of the available data, select New Analysis (Arrow # 4)
You can also select run analysis at the bottom of the page.
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#. CDMP - Diabetes Demo (5.2 Beta) Search

Patient Menu CADS History: Mixed CadsTest (01/17/1972)
Patient Info

linical
CADS History Setup N Analysis

Home Monitoring

E-CADS
CADS Analysis Date ate Range Evaluated Performed By Action

L jew Analysis

05 12 05/01/2008 - 12/31/200% cadsdemo Review & Sign | Delete
open all | close all 11182011 0140172011 - 05182011 cadsdemo View

11182011 0140172011 - 0543172011 cadsdemo View

11/115/2011 01401/2011 - 05/15/2011 cadademo Review & Sign | Delete

111572011 01401/2011 - 05/31/2011 cadsdemo Review & Sign | Delete

1118201 01/15/2011 - 05405/2011 cadzdemo Review & Sign | Delete

11182011 01401/2011 - 05/08/2011 cadsdeme View

111572011 01401/2011 - 05/06/2011 cadsdemo Review & Sign | Delete

111472011 01/07/2011 - 05/26/2011 cadsdemo View

111072011 0140772011 - 0543172011 cadsdemo Review & Sign | Delete

1110/2011 01407/2011 - 05/31/2011 cadademo Review & Sign | Delete

1140972011 01407/2011 - 05/31/2011 cadsdemo Review & Sign | Delete

1140472011 0140172011 - 0540172011 admin Review & Sign | Delete

1062712011 01428/2011 - 05/21/2011 admin Review & Sign | Delete

10272011 01402/2011 - 022072011 admin Review & Sign | Delete

10/28/2011 0143172011 - 0543172011 admin View

10i28/2011 01431/2011 - 05/24/2011 admin Review & Sign | Delete

10426/2011 02/08/2011 - 05/31/2011 admin View

10 11 0143172011 - 0543172011 admin View

1072872011 0140272011 - 03/30/2011 admin Review & Sign | Delete
10406/2011 014012011 - 05/31/2011 cadsdeme View
10408/2011 01401/2011 - 082172011 cadsdemo View
08/27/2011 0140172011 - 0343172011 cadzdemo Review & Sign | Delete
0%23/2011 01401/2011 - 08/31/2011 cadsdeme Review & Sign | Delete
09 11 014012011 - 0531/2011 cadsdemo View
08/20/2011 06/20/2010 - 08/20/2011 admin Review & Sign | Delete
0&1s/2011 0S/18/2011 - 081572011 admin Review & Sign | Delete
07/25/2011 04/2572011 - 074252011 admin Review & Sign | Delete
08/20.2011 03/20/2011 - 087202011 admin Review & Sign | Delete
0342042011 - 06 admin Review & Sign | Delete
01/01/2011 - 0641 admin View
02/252011 - 082 admin Review & Sign | Delete
admin View
admin Review & Sign | Delete
082072010 admin Review & Sign | Delete
08182010 01/18/2008 - 07/18/2009 admin Review & Sign | Delete
014182009 - 06/18/2009 admin Review & Sign | Delete
081872010 0S/18/2008 - 08/18/2008 admin Review & Sign | Delete
08/05/2010 01/05/2009 - 04/05/2009 admin Review & Sign | Delete
07/2372010 o 009 - 07/23/2009 admin View 2
07/222010 04/22/2008 - 07/22/2008 admin View
01/01/2009 - 04/01/2009 admin Review & Sign | Delete
04/01/2008 - 07/21/2008 admin Review & Sign | Delete
04/04/2008 - 07/04/2009 admin Review & Sign | Delete

CADS Bikliography, Algorithms and Guidelines
User: cadsdemo Contact Administrator For Official Uze Only,
Teams: AT, Demo, IHS, Joslin, WRAMC

View Security Audit Report Click Here to Download Adobe Acrobat

& Internat
To view a previously performed analysis, select View under Action (Arrow #1). You can also
select background reading material is available (Arrow #2)
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STEP 5: ENTER THE TARGET Al1C

# CDMP - Diabetes Demo (5.2 Beta) Search | User Pref | Help | Log Out

Patient Menu
Patient Info
linical

CADS Analysis Setup: Mixed CadsTest (01/17/1972)

Home Monitoring CADS Analysis Setup

E-CADS
L New Analysis Patient Information
Diabetes
open all | close all Typs: OTyee 1 @ Type2 O Gestational

Gender: O Female @ Wale

Target By Oes Oro @75 Qao Oss Ooo

A1C Valus: 0 . . - ; - R .
Warning: Changing the Target A1C will atter the Target Glucose values. - View/Customize Target Glucose Ranges
Select .
Start Date End Date View Glucose Graph
range of
dates for [ 1zzvzooe |[E
analysis:

Most Recent Patient Labs

A1C0 Date Result

oere2010 | [ View Past Results
“ALT:  Date Reszult

0622010 | () View Past Results

" Creatining:  Date Rezult

vepzzntn |[E|s  |view pastResuns

Current Medications

k the Add Medication link to add to the ion i i / ¢ side
would like to discontinue ctive today
[Medication _____|Dosage __|Med Sig/Frequency|Side Effects|Stop Medication
Medication Enter past medication(s) that are no longer used. These will be excluded frem the algerithm. Select a medication from the drop down to add i to the list.

S pa st Medication

Diagnoses that may affect recommendations
Diagnoses: Please select patient diagnoses from the drop down lists below. Thig infermation will be used te check for contraindications.

Renal _____________ JHepatic ____________ ICardiac___________lGastrointestinal

| 3 | 3 | 3 | v

“ = Required Field Run Analysis

User: cadsdemo Contact Administrator For Official Use Only
Teams: ATl Deme, HS, Joslin, WRAMC

View Security Audit Report Click Here to Download Adobe Acrobat

Do @ Internet

Factors considered for generation of recommendations:

« Patient Information (diabetes type, gender, age, target A1C, range of dates for analysis)

*  Glucose Data

» Laboratory Results (A1C, ALT, creatinine)

*  Current and Past Medications (drugs, dose, frequency, side effects)
«  Comorbid Conditions
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Setting Target A1C and Glucose Values

Patient Information

Diabstes
OType 1 @Type2 O Gestational

Type

N~ " Oremale @iale

Glucose Lower Limit Gl

icose Upper Limit

€ Internet

Setting the target A1C value (Arrow # 1) will automatically set the upper and lower limits of the
target range for each of 8 separate times of day, and for the whole day (“AllDay”).

If you, the clinician, wish to modify any of these values, simply enter a value into the text box.

In general, the higher the target A1C is set, the higher the upper and lower limits of the target
range will be in order to minimize risk of hypoglycemia.

For example, notice how the Glucose Lower Limit and Glucose Upper Limit change now that the
Target Alc is set at 9.0 instead of 7.5.

Tt (a0 Oss 070 075 Oae Oss Osg

AICVae Warning: Changing the Targed A1C wil ater the Target Glicose values. - Hide Target Glucose Ranges
QL Time Period Glucose Lower Limit Glucose Upper Limit
Clucose
Values: iy L

Before Breakfast HE
After Ereahfzs! il a0
Before Lunch 28
Adter Lunch il 15
Before Oinner il a0
After Dinner pik
Bed Time il &l
Night il &l
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Select Date Range for Analysis

“Select  Start Date End Date Hide Glucose Graph
s o
oot [si1r2009 = 1232008 | [
anahyzsiz:

Glucose Values

400
= .
- - -
500 .. - * - . " .
e R « ., A
. . . . . . - ;. .
be o as’s 308 L .
200 B e B, . s .. * 5 ol 8
AT 4& e ‘l ‘2.“‘. ':..'cq * -" : '=:$.

o d - L s b g
150-;‘*.5’:‘.-_-?‘:;;::‘:* 0)-;5' 3 ,i'ﬁ:“"-a ,.{g!

* [ . -
et = oy . 2 I % .er . 03 o
R ) f’v;‘.:' -?': _,'. . e é...'&‘*.. Sl
H . * . . . - L

50 - - .

I I I I I I I
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This Graph Glucose over time will be displayed automatically when you select a date range for
glucose data analysis.

Enter/View Laboratory Results

Most Recent Patient Labs
“AI1CT Date Result
[osrzzizoto | [E[s.2 |view Past Results
“ALT:  Date Result
[osrzzizoio | [El[s7 |view Past Results
* Creatining:  pate Result
[osrzeizono || |view Past Results

Enter/View Current Medications

Current Medications

Current | Select a medication, dozage, 2ig/frequency and enter the inztructionz. Click the Add Medication link to add to the medication lizt. Optionally, 2elect any zids
Regimen; | effects for the current medications and check the Stop Medication checkbox if vou would lke to dizcontinue the medication effective today.

Medication ___[Dosage _|Med Sig/Frequency|Side Effects|Stop Medication
I Y| Add Medication
Wedication | Enter past medicationiz) that are no longer uzed. Thess will be sxcluded from the algorithm. Select a medication from the drop down to add it to the list.
LEC N Past Medication
| ]‘




This patient is taking two oral diabetes medications, Metformin and Acarbose. These were added
by selecting the Medication in the dropdown menu, selecting the dosage, selecting the frequency
and then clicking on the Add Medication button. If a mistake is made, you can remove the
medication by clicking on the X next to the listing. The analysis also takes into account that this
patient was previously on Rosiglitazone and will not include that medication in the
recommendations.

Current Medications

Current  Select a medication, desage, sig/frequency and enter the instructions. Click the Add Medication link to add to the medication list. Optienally, select any side
Regimen: effects for the current medications and check the Stop Medication checkbex if you would like to discontinue the medication effective today.

Medication _____|Dosage | Med Sig/Frequency|Side Effects Stop Medication
b

Add Medication

Metformin 1000 mg Twice a day Mene, at present time P |:| x
Acarbose 25 mg After dinner " O x
Cramping x
Bloating b 4

Medication Enter past medication(g) that are no longer used. These will be excluded from the algorithm. Select a medication frem the drop down to add it to the list.
BBl Past Medication

v

Rosigltazone b 4

Diagnoses that May Affect Recommendations

Diagnoses that may affect recommendations

Diagnoses:  Please select patient diagnoses from the drop dewn lists below. This information will be used to check for contraindications.

[Remal ____ IHepatic __ ICardiac______________|Gastrointestinal
BENIGM HYPERTENSIVE KIC | % hd R R
BENIGMN HYPERTENSME KIDNEY DISEASE b4
= Required Field Run Analysis
Contact Administrator For Official Use OHM

For each drop menu (Renal, Hepatic, Cardiac, Gastrointestinal) select any pertinent diagnoses
that this patient currently has to be factored into the CADS analysis.

After you have confirmed that the information is accurate, select Run Analysis.
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POTENTIAL ISSUES

The following items must be corrected or checked:

@ Anonymous Study Id must be et to Setup New Analysis. Please contact your study coordinator.

& CADS Study Identifier is not set. If this patient is in the study, please set the CADS Study Id before continuing.

CADS History:  High - All Periods CADS (01/01/1972)

CADS History Setup New Analysis

CADS Analysis Date Date Range Evaluated Performed By Action
081282011 D200 - 030172010 admin View
08/2872011 0012010 - D8292011 admin View

Two messages may be displayed at the top of the CADS History page. If the Anonymous Study
ID has not been set, the message in red will be displayed. You will not be able to continue until
it has been entered.
- If you see the CADS Study Identifier warning and the patient is part of the study, do not
continue! Contact Sara Salkind or Susan Walker to make sure the patient’s study
identifier is properly configured
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STEP 6: VIEW RECOMMENATIONS FOR THERAPY

-

O CADS Analysis and Interpretation successfully completed.

CADS Results for 05/31/2012: Mixed CadsTest (DOB 01/17/1972)
| Recommendations I Glucose Summary Glucose Log Book Glucose Graphs Input Data
Date Range Analyzed
Recommendation (1 of 3) 05/01/2009 - 12/31/2009
Revi_ew _the pat!ent's_diet and exercise sinc_e hypoglycemia with their A1C Data
medication regimen is rare. Should no obvious cause(s) be found, please (Type  |value |
reduce the dose or discontinue Metformin or Acarbose. Lab 99 0R/29/2010
{Click to view Formulary | Prescribing Information | Patient Information or Add Comments ) Predicted 7.1
Target 75
Problems
Before Breakfast  High

. — After Breakfast
The recommendation is based on an experimental clinical decision support

system. It is your responsibility to assess the suitability of the recommendations Before Lunch Low
for your patient. If in doubt regarding the safety and appropriateness of the After Lunch Lem
recommendations. use your best judgment

Befare Dinner *

Caveats After Dinner Low
. . Bed Time High

1} This recommendation is based on - -

& the current medication regimen Might High

& glycemic goals for the patient

0 * less than 20 results in period
e data analysis

& Internet

Analysis of patient information, labs, medications, diagnoses, date range, and A1C (actual,
predicted, and target) generates a Recommendation. You can Accept Recommendation and
Sign or select View Next (Recommendation).

The links below the recommendation (Formulary | Prescribing Information | Patient Information

or Add Comments) provide more information for you or your patient and allow you to write
comments.

Items shown on the right hand side of the Recommendations screen identify the

- Range of dates for SMBG data used in analysis
- Current A1C Lab value and date
- Predicted A1C based on SMBG Values

- Selected Target Value for A1C as specified by the clinician and entered into CADS
Setup
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Date Range Analyzed
05/01/2009 - 12/31/2009

AlC Data
[ Type _[Value |
Lab 92 06/29/2010

Predicted 7.1

Target 75
Problems

Before Breakfast  High
After Breakfast

Before Lunch Low
After Lunch Low
Before Dinner *

After Dinner Low
Bed Time High
Might High

* less than 20 results in period

Problems shows a list of Problems identified at each of 8 time periods per day
- NOTE: If a time period has less than 20 values — this is flagged with an asterisk (*)
because there are insufficient results to make a conclusive recommendation. A
recommendation will still be made but with significantly less confidence.

Second recommendation (2 of the 3 that CADS will provide)

Recommendation (2 of 3)
Consider increasing the dose of the AGI.

(Click to view Formulary | Prescribing Information | Patient Information or Add Comments |

Accept Recommendation

The “View Previous” button means “View Recommendation # 17 (the prior recommendation)
The “View Next” button means “View Recommendation # 3” (the next recommendation)
After viewing all of the potential recommendations you will see this screen. The provider can
enter their own recommendation at this point and click the “Sign” button.
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Recommendation
No further recommendations have been made.

If nne of the suggested changes were acceptable, please add your recommendation as a comment
below and click the Sign button.

Comments:

This patient needs to go on basal insulin. Insulin
was not included among the various
recommendations provided by the CADS system.
The patient has an A1C of 9.2 and has failed to
achieve goal when using two- and three-drug
combinations. | will discontinue the oral agents
and use long acting (basal) insulin analogs,
especially in view of her age, duration of
diabetes, and her co-morbidities.

View Prewious

ACCEPT AND SIGN

Recommendation Accepted

Consider adding a DPP-4 Inhibitor class of drug to the patient's current
regimen.

(Click to view Formulary | Prescribing Information | Patient Information or Add Comments )

Undo Acceptance

Reviewing Signed CADS Analysis

Once signed, a CADS Analysis cannot be changed — when viewing you can see the
recommendation that has been accepted.
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STEP 7: CADS RESULTS: CAVEATS

Caveats include the rationale for the recommendation, as well as any contraindications or caution
that needs to be addressed.

Caveats

The blue type indicates that
these are sections of the
lycemic goals for the patient ; i
ﬂat;‘?:;';l\f;zf °r. & patien caveats that link to additional
past medication history information within CADS. Click

absence of clear contraindications from laboratory studies or existing diagnoses codes

1) This recommendation is based on
the current medication regimen g

on the blue section to get

2) Treatment of patients with significant renal dysfunction {creatinine above 2.0 mg/dl) is not recommended
o _ _ _ _ more information about any
3) Metformin is known to be substantially excreted by the kidney. and the risk of metformin accumulation and
lactic acidosis increases with the degree of impairment of renal function. Thus, patients with serum creatinine of the caveats that are
levels above the upper limit of normal for their age should not receive metformin. Because aging is associated
with reduced renal function, metformin should be used with caution as age increases. Care should be taken in h|gh||ghted in blue.
dose selection and should be based on careful and regular monitering of renal function

4} GLP contraindicated because of the following: A GLP-1 should not be used in patients with severe renal
impairment or end-stage renal disease and should be used with caution in patients with renal transplantation
Caution should patients be applied when initiating a GLP-1 agonist or escalating the dose of a GLP-1 agonist in
patients with moderate renal failure

5) Secretagogue contraindicated because of the following: The metabolism and excretion of an insulin
secretatogogue may be slowed in patients with impaired renal impairment and cause hypoglycemia

6) There appears to be insufiicient SMBG data to make a definitive recommendation. A minimum of 20 readings
is required to accurately assess that there is a problem. Additional testing is recommended in the following
periodis) that do not have sufficient data: Before Dinner

7} The A1C and SMBG values are not consistent. This may be due to the fact that both the A1C and the SMBG
values are a bit out of date. Accordingly. additional SMBG testing is advised. Please consider the following
meter inaccuracy, possibility of hemoglobinopathy. anemia or recent blood transfusions, or hyper- and/or
hypoglycemia occurring at times of day when SMBG is not being performed

) The last A1C lab value is greater than 30 days old. This may not accurately reflect the SMBG data. Consider
ordering a new A1C value

9) The SMBG data is older than 7 days
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STEP 8: PROBLEM SECTION

The problems section repeats the areas that were previously identified by showing the patterns
and periods of hypoglycemia, hyperglycemia, and/or target glucose values.

AlC Data

| Type  |Value |
Lab 92 06/29/2010
Predicted 7.1

Target 75

Problems

Before Breakfast  High
After Breakfast

Before Lunch Low
After Lunch Low
Before Dinner *

After Dinner Low
Bed Time High
Night High

*less than 20 results in period
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STEP 8: VIEW GRAPHS AND INFORMATION PROVIDED BY THE GLUCOSE DATA
CADS DISPLAYS
* Glucose log book
+ Statistics: Mean, % Low, % High, by time of day
» Graphs:
— Glucose by Date
— Glucose by Time of Day
— Glucose in Relationship to Meals
— Glucose by Day of the Week
— Pie Charts: % High, % Low, % in Target range
— “Stacked bar charts”: a more compact way to display data from Pie-charts

— Two dimensional display vs. date and time of day

SMBG DATA
*  Glucose Summary
» Graphs
— By Date
— By Time of Day
— By Day of the Week
— Pie Charts

— Stacked bar charts
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Glucose Log Book

CADS Results for 05/31/2012: Mixed CadsTest (DOB 01/17/1972)
Recommendations Glucose Summary Glucose Log Book I Glucose Graphs Input Data
o Breakisst Broakfost Lunch  Lunch Diner Dimner Bedtime

Time Period 07:00 AM - 08:00 AM- | 11:30 AM- | 12:30PM - | 03:00PM- | 08:00 PM- | 08:00PM- | 11:00 PM -

08:00 AW 11:30 AM 12:30PM | 03:00PM [ 0B:00PM | 09:00PM | 11:00 PM 07:00 AW

Range 95- 170 95 - 250 95- 170 95-250 | 85-170 | 85-250 95-150 95- 150
05/24/2009 142 178 120 149 91174 5
05/25/2009 164 145 118 246 95 217 5
058/26/2008 128 121 136 2
058/27/2008 186 161 212 2
05/26/2009 155 193 162 11 3
05/29/2009 146 119 177 142 3
05/30/2009 132 134 13 2
05/31/2009 178 157 258 162 125 158 210 6
06/01/2009 176 231 152 146 3
06/02/2009 235 164 354 188 3
06/03/2009 192 224 161 191 3
06/04/2009 141 146 166 13 3
06/05/2009 94 &7 101 2
06/06/2009 163 152 174 2
06/07/2009 137 154 120 2
06/08/2009 155 150 141 175 3
06/09/2009 255 255 1
06/10/2009 187 187 1
06/11/2009 139 145 121 153 3
12/06/2009 150 201 143 109 144 4
12/07/2009 157 181 134 2
12/08/2009 162 162 1
12/09/2009 174 174 1
12/10/2009 150 144 132 175 3
12/11/2009 153 98 150 168 197 4
12/12/2009 132 119 109 157 143 4
12/13/2009 178 250 129 155 3
12/14/2009 180 152 209 2
# Of 12/15/2009 152 143 156 157 3
. . 1216/2009 187 193 182 2
Readmgs/t|me 12/17/2009 141 94 165 107 201 4
. 12/18/2009 100 17 k] 129 3
perlod and 12/19/2009 125 127 N 167 3
. 12/20/2009 11 132 75 128 3
Average Reading 12121/2009 193] 10 27 2
12/22/2009 131 170 93 131 3
are the bottom 12/23/2009 157 162 153 2
. 12/24/2009 118 92 137 143 95 4
values in Glucose 12125/2009 %8 87 129 2
12/26/2009 124 103 145 2
Log Book 12/27/2009 131 113 142 139 3
12/28/2009 170 210 102 204 164 4
12/29/2009 142 146 139 2
12/30/2009 129 166 92 2
12/31/2009 163 130 132 227 163 4
# Readings 2 17 37 53 g0 7 156 26 119 595
Average 154 161 168 130 162 150 135 180 166 2

Red = High Blue =Low Black = In Target
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VIEW GLUCOSE GRAPHS AND DATA FROM GLUCOMETER
This page provides a summary of

- Target A1C
- Target glucose range by time of day and in relationship to meals
- Demographic variables (i.e., type of diabetes, age, gender, pregnant)

CADS Results for 05/31/2012: Mixed CadsTest (DOB 01/17/1972)

Recommendations Glucose Summary Glucose Log Book Glucose Graphs | Input Data I

Request Facts

TargetAlc [
DiabetesType 2

Age 40
Gender il
Pregnant FALSE

Glucose Time Period Settings

Start Time End Time Upper Limit
Bed Time (BT} 09:00 PM 11:00 PM 95 150
After Dinner (AD) 06:00 PM 09:00 PM 95 250
All Day (AA) 12:00 AM 12:00 AM 80 120
Before Breakfast (BB) 07:00 AM 09:00 AM 95 170
After Lunch (AL) 12:30 FM 03:00 PM 95 250
Might {NT) 11:00 FM 07:00 AM 95 150
After Breakfast (AB) 09:00 AM 11:30 AM 95 250
Before Lunch (BL) 11:30 AM 12:30 PIM 95 170
Befare Dinner (BD) 03:00 PM 06:00 PM 95 170

Current Medication Regimen

Medication Name Sig/Frequency Side Effects Stop Medication

Metformin 1000 mg Twice a day MNone No

Acarbose 25 mg After dinner MNane MNo
Labs

Name Date Result

A1C 06/29/2010 9.2

ALT 06/29/2010 67

Creatinine 06/29/2010 9
Diagnoses

Code Diagnosis Name

4031 BENIGM HYPERTENSIVE KIDMEY DISEASE

Past Medications

Medication Name

Rosiglitazone

SMBG Raw Data

Date Time Value

05/24/2009 00:21-00 3

05/24/2009 07-35-00 178

05/24/2009 13:15-00 120

05/24/2009 19:19-00 149 i

05/24/2009 23:35-00 174 List of each BG
05/26/2009 00:57-00 217

05/25/2009 08-34:00 145 value by Date
05/25/2009 13:08-00 113 .

05/25/2009 14:38:00 246 and Time.
05/25/2009 20:45-00 95

05/26/2009 09:38-00 121

05/26/2009 12:45-00 136

05/27/2009 07-55-00 161

05/27/2009 03:41-00 212 Glucose
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Summary Tab

CADS Results for 05/31/2012: Mixed CadsTest (DOB 01/17/1972)
Recommendations Glucose Summary | Glucose Log Book Glucose Graphs Input Data
Analysis Date Range Frequency of Monitoring Days with Data Number of Data Points
05/01/2009 - 12/31/2009 2 Tests/Day 218 595
Before After Before

Breakfast Breakfast Dinner
Targets 80 - 120 95 - 170 95-250 95-170 95-250 95-170 95-250 95-150 95-150
Problem High High Low Low Low High High
Mumber of Values 595 117 37 53 80 7 156 26 119
Average 154 161 168 130 163 151 135 181 166!
Standard Deviation 48 40 48 43 69 48 37 50 42
Range 33-354 81-293 B7-296 53-316 60-354 99-247 40-245 95-315 33-275
Percent Low 8.9 34 2.7 17.0 13.8 0.0 15.4 0.0 34
Percent High 25.7 558 3.1 38 13.8 14.3 0.0 69.2 60.5

Glucose Summary identifies

Analysis Date Range

Frequency of Monitoring

Days with Data

Number of Data Points

Target BG range for each time range
Percentage of low BG values by time of day
Percentage of target BG values by time of day
Percentage of high BG values
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Problem areas are noted in “Percent
low” and “Percent high” by the color
change (red or blue). For example,
this person has a high percentage of
low BG readings before and after
lunch, while bedtime and night
readings run high.




Glucose Graphs

To see the glucose graphs — click the “glucose graphs” tab on the screen above (between
Glucose Log Book and Input Data)

Glucose Trend
gl

400
350
300
250
' i
200 1 “ 1
kgl ' I
I i ',‘|| " ik TH LY A I '|. Alitall b
150 | i " i ‘ |F | iy "‘|H‘
I]I I I|| || r mi\ l' ! 2ty
i W Hl
100 i
1
50
T T T T T T T
dun dul Aug Sep ot Moy Dec
Glucose by Time of Day
mgfell
400 -
350
300 4 ST
. N,
t . .
250 . "
0 .
am o £ - 4 PP BRI -,‘;.;
. by M '-,} % W
+ « . o -
. . -, » - 2,
1504, h. ' ) B, ivn
. e ' H . o *'at
. SRR Iy N 4 %
100 * *t bl A A e .
0 . i - .
" X H =
50 s -
" -

T T T T T T
00:00 0300 06:00 0900 1200 1500 1800 2100 2400

Trends by Time of Day

Remember: the colors mean the same things on these graphs that they did previously:
red = high
blue = low
green = target range
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There are a lot of options for types of graphs that CADS can produce. Here are a few more
examples:

Glucose Grouped by Time Period
migcdl

400 —

350 .
. — The abbreviations on the
e N I S S lower axis of the graphs
200 1 + T correpond to the time chunks
1501 i + = ? on previous screens:
ot | T + — AA: All Day
0 1 : i BB: before breakfast
— AB: after breakfast
BL.: before lunch
AL: after lunch
- Glucose Values by Time Period BD: before dinner
AD: after dinner
- BT: Bedtime
i NT: Nighttime

. Lowy . In Target Range . High
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Glucose Grouped by Time Period

z/
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When the glucose data is grouped by Time Period, horizontal lines are shown for the median
(50" percentile) (longer lines), and for the 25™ and 75" percentiles (shorter lines). In the example
shown, slightly more than 50% of the night-time glucoses are within target and slightly less than
50% are higher than target.

Data points are still color coded red (high), green (target) and blue (low) with the ranges that
were set in CADS during setup and identification of the ideal Alc for this specific patient.

Remember that all these ranges can be set by the provider, so that the ranges are specific to the

individual circumstances of each of the patients. These values can be adjusted in Analysis Setup
at any point while using the program.

Glucose Values by Time Period

AR BL AL BD AD BT MT

A4 BB

. L . In Taroet Ranoge . High

30

45



Pie Charts can be created as another way to display the patterns of BG over time and by meals.

Before Breakfast Time: 07:00 &AM - 03:00 AM

Total PRadings: 40 Targst Low: 80 Targst High: 160

High: 12

Before Breakfast

In Targst Rangs: 27

Lowest: 99 Mean: 150,85 Highest: 235 Median: 149 Std Dev: 3816

After Breakf Time: 09:00 AM - 11:30 AW

After Breakfast

=
=12 Targst Low: 30 Targst High: 200

High: 2 Low: 2

In Target Range: &

Lowest: 58 Mean: 150.33 Highest: 270 Median: 132 Std Dew: 57.43
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Bed Time Tirme: 05:00 PA - 11:00 P
Total Readings: 26 Target Lows: 95 Target High: 150

In Target Range: §

Bedtime

High: 18

Lowest 85 Mean: 18055  Highest 315 Median: 171 Std Dey: 50135
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Analysis of SMBG data

1. AACE Algorithm

https://www.aace.com/sites/default/files/GlycemicControlAlgorithm.pdf

https://www.aace.com/sites/default/files/GlycemicControlAlgorithmPPT.pdf

https://www.aace.com/sites/default/files/Diabetes Algorithm 120909 PC final animated.ptt

2. ADA/EASD
http://care.diabetesjournals.org/content/29/8/1963.full.pdf+html

3. VA/DOD guideline short version:

http://www.healthquality.va.gov/diabetes/DM2010 SUM-v4.pdf

4. VA/DOD guideline long version:
http://lwww.healthquality.va.gov/diabetes/DM2010_FUL-v4e.pdf
5. AACE guideline 2011

https://www.aace.com/sites/default/filessDMGuidelinesCCP.pdf

CADS:

Rodbard D, Vigersky RA. Design of a Decision Support System to Help Clinicians Manage
Glycemia in Patients with Type 2 Diabetes Mellitus. J Diab Sci Tech. 2011 (Mar); 5 (2): 402-411
and on-line Appendix.

Analysis and Interpretation of SMBG Data:

Rodbard, D. Optimizing Display, Analysis, Interpretation and Utility of Self-Monitoring of
Blood Glucose (SMBG) Data for Management of Patients with Diabetes. Journal of Diabetes
Science and Technology, 1 (1): 62 - 71, 2007.

33

48



CURRENT ISSUES WITH TZDs
GSK re Rosiglitazone (Avandia), with Risk elimination program:

http://www.gsk.com/media/pressreleases/2011/2011 pressrelease 10024.htm

FDA re withdrawal of Pioglitazone (Actos) in France and Germany:

http://www.fda.gov/Drugs/DrugSafety/ucm259150.htm

http://care.diabetesjournals.org/content/34/4/916.long
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Trouble Report

Note: This form can be submitted anonymously without the name of the provider, or
patient, or both.

1. Name of Clinician: (optional)

2. Date:

3. Facility: WRNMMC, WHASC, UH
4. Patient Identifier: (optional)

5. Nature of the Problem

6. Severity of the Problem

7. s there any risk to the patient, or likely to be any risk to any other patient as a result of
this problem?
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Directions for using CDMP for Hawaii for the CADS Study

TO BEGIN

Welcome ro the

Comprehensive Diabetes Management Program
Hawaii CADS

Please enter your Username and Password to continue

Forgot Password?

To login using a digital certificate, please close the browsaer and try
again

Enter the Username and Password you have been assigned to login to the Comprehensive Diabetes

Management Program Hawaii CADS Website. The link for the website is

https://prod.estenda.com/hawaii/cads/cdmp/

Status Center | Add Patient | Studies

openall | close all
Study Manager Home

& Comprehensive Diabetes Management Program Search | User Pref

Study Manager
To-Do Lists

Subject Search

reate Subject Studies Status:
Study Config Study Name Planned Start Planned End Enrollment Search
e CADS Provider 0710172011 1011812012 2 of 12 enrolled Search Subjects
g:r?dsn::’l"l:z;z’e'pm‘"dw 1011872011 10182012 8 07 228 enrolied search Subjects
CADS Patient Randomized  10/1872011 1011812012 0 of 228 enrolied Search Subjects

v

Done

In order to begin entering data, you will need to create a subject.
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# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
open all | close all
Study Manager Home
Studies w21 v
Study Config Study Name Planned Start Planned End Enrollment Search
L CADS Provider 07i01/2011 10182012 2 of 12 enrolled Search Subjects
etters
CADS Patient Pre-provider 121 10182012 8 of 228 enroled sSearch Subjects
Randomization
CADS Patient Randomized  10/18/2011 10182012 0 of 228 enroled Search Subjects
v
hittps :#orod estenda.comy/hawaii/cadscdmp/subiectDemon  aphics do?task=rew & Internet EANN
H “" H 2 H H
Click the “Create Subject” button on the right hand side of the screen.
# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out -~

Status Center | Add Patient | Studies

[ BT I Create New Subject

Study Manager
To-Do Lists

Save Cancel

Subject Search
reate Subject

sufe ||

Gender

Subject Info
Study Config auickSearcntiame [ | Dateotmn [ imwddivw)
Letters
Address | Home Phons
| Work Phone
Contact Info City | Cell Phene
State Zip Code Emall Address
Country - ‘
Subject Notes

Additional Data

“ = Required Field

Save Cancel

& Internet #100% -

Now type in the information you want entered into CDMP for your subject. For now (when testing)

make a “fake” patient — for this example | have used Donald Duck.
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# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
open all | close all Create New Subject
Study Manager
Sdarred
Subject Search
Study Config * Quick Search Name |DonaldDu Date of Birth [5/15/1942 (mmvddiyyyy) * Gender
Letters
| I o -
Contact Info City | Cell Phone L-l:l’
Country | United States 0
Subject Notes
Additional Data
-
.| Error on page. 0 Internet H100% v
# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out -
Status Center | Add Patient | Studies
Ll L (O successtully created new subject.
Study Manager
To-Do Lists Subject Home - Donald Duck 4 Research
Subject Search
. Studies Targeted/Enrolled Add Study
S E ) Stud Study Status Enroll. Date
Subject No studies found
Letters
Date & Time Notes [ Study Name
No appointments found.

€

& Internet #100%  ~

Now you want to add Donald Duck to the study. Click “Add Study.”

53



& | hitps: /fprod.estenda.comyhawail/cads/cdmp %

Eligible Studies
CADS Patient Pre-provider Randomization  Add

CADS Patient Randomized Add
CADS Provider Add

For Official Use Only

& Internet # 100% -

There are three studies available. If Donald Duck were a provider, you would Add the CADS Provider
study. For this example, we are assuming Donald Duck is a patient, so we are adding him to the CADS
Patient Pre-provider Randomization study. All patients will start with this study. After 19 patients have
been recruited for a specific provider and all patients have completed the CADS Patient Pre-provider
Randomization study, the patients will be enrolled in the CADS Patient Randomized study.

User Pref | Admin

& Comprehensive Diabetes Management Program Search
Status Center | Add Patient Studies

Help | Log Out

Lo L Subject Study Details - Donald Duck

e CADE Patient Pre-provider
o Study: oo TEER Subject Status: New Screener Passed: ot Completed

Subject Search

reate Subject Enrollment Process Information

Study Config

Subject Screening Survey. CADS Patient Screener
Screening Status: Not Started

Launch Screener

Letters

Activity Log
T Date Status Description Action
10/27/2011 New Study added by a user to this subject.

Done & Internet HA00% <

You need to screen the patient to make sure they are eligible for the study. For test purposes, all the
answers on the Screener must be yes for CDMP to allow you to continue to enroll your fake patient in
the study.
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X
Y

A Survey - Take Survey -- Webpage Dialog,

£ https: /#prod. estenda.com/havwaiifcads/survey Hatient-survey-get-action.do

£

le

Q CADS Patient Screener

‘CADS CHECKLIST

* 18 years of age or older
O Yes

© No
Next

@ Internet 8

https: //prod.estenda,.com/hawaiifcads,survey/patient-survey-get-action.do

In every survey question, you will enter an aswer and either push the “enter” key on your keyboard or

click on the “next” box.

A Survey - Complete Survey -- Webpage Dialog (X
& hitps: fiprod.estenda.com/hawailcads/sUrvey patient-survey-get-action.do v 3

I- Complete Survey ?
-

CADS PATIENT SCREENER

Thank you for taking this survey. You may use the Review Survey button to change your answers.
You must press the Complete button to complete this survey.
Complete

Review Survey

@ Internet 8

https: /fprod.estenda.com/hawaii/cads/survey fpatient-survey-get-action.do

When you are finished with the survey you can either click on “Review Survey” to check yoru answers or

click on “Complete” to finish and save the data.
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# Comprehensive Diabetes Management Program Search | User Pref | Admin

Status Center | Add Patient | Studies

Help | Log Out

L ELELE Il Subject Study Details - Donald Duck

Study Manager Study: D3 Patient Pre-provider
To-Do Lists ¥ Randemization
Subject Search
reate Subject Enrollment Process Information
Study Config
Subject

Subject Status: Eligible Screener Passed: Yes

ning Survey: CADS Patient Screener
ning Status: Passes

Study 7
Letters Arm Name: | All Patients |4
Verhally Consented

Action

System 10/27/2011 New Study added by a user to this subject.

Done @ Internet

Donald Duck has passed the screener so you can consent him to participate in the study. You will have

him sign the consent, enter his Subject Code and Questionnaire id based on yoru assigned values and

then click on the button that says “verbally consented.” Later in the process you will be uploading the

signed consent form (during study visit 1).

& Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out

Status Center | Add Patient | Studies

CEC b Lt I Subject Study Details - Donald Duck

5‘":2;:'3:: Study: E:ﬁi:f“;::g:ﬁzam" Subject Status: Verbally Consented Screener Passed: Yes
Subject Search Arm: Al Patients Signed Informed Consent: No Enrollment Date:
Subjsct Code: Questionnaire Cods:
reate Subject
Study Config
i;‘::m Arm Steps
Letters 1 Start Completed Update | View Details 100272011
2 Visit 1 11/03/2011 Mot Scheduled Schedule | View Details
3 Consent Inactive
4 Fregnancy Test Negative Inactive
5 DTsQ Inactive
& SF5 Inact
7 Demographic Form Inactive

Stat Action
Werbaly Col tudy and verbally agr:
10/27/2014 Eligible The subject passed the screener questionnaire.

10/27/2011 New Study added by a user to this subject.

@ Internet

Schedule visit 1 for Donald Duck by clicking on the area that says “Schedule.”
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# Comprehensive Diabetes Management Program Search

User Pref | Admin | Help | Log Out )
Status Center | Add Patient | Studies
CEC B ECEEU N Schedule Appointment - Donald Duck
i Study Name:  CADS Patient Pre-provider Randomization
To-Do Lists
Subject Search ArmName: &l Patients
reate Subject Step Name: Vst 1
Study Config Times Rescheduled: 0
Subject =
Study Appointment Date’ ‘ ||ﬁ —ms.‘
Letters
Appointment Vith
Location
Notes
Appointments
Date & Time Notes Provider Study Name
No appointments found
= Schedule 3
-
Done @ Internet #100% -
Enter the Appointmnet Date and Time for Visit 1.
# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out -
Status Center | Add Patient | Studies
Lo b L B Schedule Appointment - Donald Duck
il Study Name:  CADS Patient Pre-provider Randomization
To-Do Lists
Subject Search Arm Name:  All Patients
reate Subject Step Name: Vst 1
Study Config Times Rescheduled: 0
Subject =
Study Appointment Date™: [10/20/2011 ||ﬂ Time=:[8
Letters
Notes
Appointments
Date & Time Notes Provider Study Name
No appointments found
[Schedulo 3

-

& Internet #100% -

Press Schedule to enter the appointment into the system.

57



#i Comprehensive Diabetes Management Program Search

User Pref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
bRl L () Appointment scheduled successfuly.
Study Manager
To-Do Lists Subject Study Details - Donald Duck
Subject Search
205 Fate
reate Subject Study: E’*_D'f“""tpre“ Subject Status: Verball Consented Screener Passed: Yes
e —— provider Randemization
A Arm: Al Patients signed Informed Consent: o Enroliment Date:
Subject Subject Code: Questionnaire Code:
Study
Letters
Arm Steps
Step # Red Alert Status Action
1 Start Completed Update | View Details
Visit 1 11032011 Scheduled 10/28/2011 08:00 Al Reschedule { Complete
View Details
3 Consent Inactive
4 Pregnancy Test Negative Inactive
s DTsQ Inactive
6 SF-8 Inactive
7 Demographic Farm Inactive
y Log
Date Status Des n Action
1072772011 Vertally Consented The subject has been scheduled fer appemiment Vist 1.
1072772011 Verbally Consented The subject is eigible for the study and verbaly agreed to join the study.
System 1072772011 Eligitle The subject passed the screener questionnare.
system 1072772011 Hew Study added by @ user to s subject
v
Dane & Internet 00% -
. . .. . . “ ” .

You can now continue the steps in Visit 1. Do this by pressing “Complete” and the other steps will open
# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies

Lo b L Step Completion - Donald Duck
Study Manager Study Name:  CADS Patient Fre-provider Randomization
To-Do Lists
P— ArmHame: Al Patients
reate Subject Step Name:  Visit 1
Study Config Step Description
Subject
E Appointment Date:  10/28/2011 02:00 A

Study

e Appointment Location:  Office

Apgointment With:  Laurie
Appointment Details:

Date Completed™ [1p/272011 =
Notes
T ize s 10,485,780 bytes (10 mo)
ing are valid extension types: i, doc, pdf, xis, vsd, bmp, pna, ipeg, ipg, ipe, JfF, aif, dib
Compiere Sk L

[IE3

Dane & Internet

100%

Click complete.
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# Comprehensive Diabetes Management Program Search

User Pref | Admin | Help | Log Out A
Status Center | Add Patient | Studies
LGl Bl Il (O step was successiully completed.
Study Manager
To-Do Lists Subject Study Details - Donald Duck
Subject Search
205 Patient Pre_
reate Subject Study: E"_D.“fa““"tp“ Subject Status: Verbally Consented Screener Passed: Yes
R — provider Randomization
’ Arm: Al Patients Signed Informed Consent: No Enrollment Date:
Subject Subject Code: Questionnaire Code:
Study
Letters
Arm Steps
St Red Alert Action
1 Update | View Details
2z 110372011 Update | View Details
3 / Complete | View Details
4 Pregnancy Test Negative Compiste | View Details
5 D750 Complevy, | View Details
6 SF8 Complete | View Details
7 Demographic Form 110172011 Complete | view Details
T Date Statu Des n Action
11 '
for the study and verbally agr:
10/27/2011 The subject passed the sc
10/27/2011 Study added by a user to this subject.
-
Done @ Internet #100% -
H H H “" ”
You are now going to upload the signed consent form. CLlick “Complete” in Step # 3 (Consent).
# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out -
Status Center | Add Patient | Studies
LR EHIECLEEE  Step Completion - Donald Duck
il Study Name: CADS Patient Pre-provider Randomization
To-Do Lists
Subject Search ArmHame: Al Patients
reate Subject Step Name:  Consent
Study Config Step Description:
Subject
Study Date Completed™  |qp/27/2011
Letters Notes:
The max file size is 10,485,780 bytes 0 mb)
The following are valid extension types N, doc, pdf, xis, vsd, bmp, png, jpeg, ipg, ipe, Jfif, gif, dib,
Complote X Skin 3
-

Done & Internet H00%

You will click “Browse” and choose Donald Duck’s signed Consent Form. Once that file name is in the
Document: box you can complete this step.
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# Comprehensive Diabetes Management Program Search

User Pref | Admin | Help | Log Qut 43
Status Center | Add Patient | Studies
LGl Bl (O step was successiully completed.
Study Manager
To-Do Lists Subject Study Details - Donald Duck
Subject Search
: DS Patient Pre-
reate Subject Study: E'*Dgfag“"gp“ : Subject Status: Enrolled Screener Passed: Yes
Study Config provider Randomization
Arm: Al Patients Signed Informed Consent: Yes Enrollment Date: 10:27/2011
Subject Subject Code: Questionnaire Code:
Study
Letters
Arm Steps
S Step Name Red Alert Status Action
1 Start Completed Update | View Details
z Visit 1 Completed Update | View Details
3 Consent 11/03/2011 Completed Update | View Details
4 Pregnancy Test Negative Act Complete | View Details
5 0TS Act Complite | View Details
] SF-8 Active Complety, | View Details
7 Demographic Ferm 11/01/2011 Active Complete | View Details
Statu: Acti
Enrolied Step Consent has
‘erbally Consented  Step Visit 1 has been completed
Verbally Consented  The subject has scheduled for appointment Vist 1.
10/27/2011 Verbally Consented The subject is eligible for the study and verbally agreed to join the study.
1072712011 Eligible The subject passed the sc questionnaire.
10/27/2011 New Study added by a user to this subject W
v
Dore @ Intarnet EAON%
& Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
CEC B EEE U Step Completion - Donald Duck
Erili——= Study Name: CADS Patient Pre-providsr Randomization
To-Do Lists
Subject Search Arm Name:  All Patients
reate Subject Step Name:  Fregnancy Test Negative
Study Config Step Description:
Subject
Study Date Completed™ | 1g:27.:2011
Letters "
Notes: [pregnancy Test Negative
Confirmed by Lab: 10/24/2011
The max file size is 10, 60 bytes (10 mb)
The following are valid extension types: tet, doc, pdf, s, vsd, bmp, png, jpeg, jpy, jpe, ifif, gif, di,
Complete R Skin
-
& Internet H1o0% -

Type in the notes section information about the pregnancy test (it must be negative). In addition you
can upload the test results in the same way you uploaded the signed consent form.
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# Comprehensive Diabetes Management Program Search
Status Center | Add Patient Studies

User Pref | Admin | Help | Log Out

Lo b Ll ) Subject Study Details - Donald Duck

Study Manager CADS Patient Pre-
To.Do Liste Studys e Randomzation Subject Status: Enrolied Screener Passed: Yes
Subject Search Arm: Al Patients Signed Informed Consent: Yes Enrollment Date: 10/27/2011
Subject Code: Questionnaire Code:
reate Subject
Study Config
Subject
- . Arm Steps
i Step # St Red Alert Status Action Finished
Letters 1 Start Completed Update | View Details 1002772011
2 Visit 1 11/03/2011 Completed Update | View Details 1072772011
3 Consent Completed Update | View Details 1002772011
4 Pregnancy Test Negative Completed Update | View Details 10/27/2011
5 DT5Q Active Complete | View Details
6 5F3 Active Complel | View Details
7 Demographic Form Active Complete | View Details
Date Status Dest n Action

1072772011 Enrolied Step Pregnancy

t Negative has been compl

System 10272011 Enrolied ep Consent has been completed.

System 10272011 Verbally Consented ep Visit 1 has been completed.

System 10272011 Verbally Consented The subject has been scheduled for appointment Visit 1.

System 10/27/2011 Verbally Consented The subject is eligible for the study and verbally agreed to join the stugy.

System 10/27/2011 Eligible The subject passed the screener questionnaire.

System 10/27/2011 New Study added by a user to this subject.

-

Done & Internet 100% ~

Now you will complete the DTSQ for the patient.

& Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out
Status Center | Add Patient Studies

Lo Step Completion - Donald Duck

Study Manager
To-Do Lists
Subject Search Arm Hame: Al Patients

reate Subject Step Name: DTSQ
Study Config Step Description:
Subject

Study
Letters Survey Status:  Not Started

Study Name: CADS Patient Pre-provider Randomization

Survey Name: DTSQ

Survey Keycode: 110254yv10715 (Print Survey Instructions)

10/27/2011 !ﬂ

Date Complet

Notes:

The max file size is 10,485,780 bytes (10 mb)
The following are valid extension types: b, doc, pdf, xis, vad, bmp, png, jpeg, Jpg, jpe, Jfi, oif, dib

Launch Survey Check Status m

£

Done & Internet

100% -

Launch the DTSQ by clicking “Launch Survey”
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# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out -~
Status Center | Add Patient | Studies
Lo L LSl Step Completion - Donald Duck
Fripi——x Study Name: CADS Patient Pre-providsr Randomization
To-Do Lists
Subject Search Arm Name: Al Patients
reate Subject Step Name: DTSQ
Study Config Step Deacription
Subject
E Survey Name: DTSQ
Study
P — Survey Status:  Complete - View Survey
Survey Score: 4
Date Completed™s [1p/27/2011
Notes:
The max file size is 10,485,760 bytes (10 mo)
The following are valid extension types: tet, doc, pdf, xis, vsd, bmp, png, ipeg, jpg, jpe, Iff, gif, dib,
Complote I Skip 3
-
& Internet 100%  ~
& Comprehensive Diabetes Management Program Search | User Pref Help | Log Out A
Status Center | Add Patient | Studies
LUl L (O step was successully completed.
Study Manager
To-Do Lists Subject Study Details - Donald Duck
Subject Search
reate Subject CADS Patient Pre- . "
Study: ider Rand " Subject Status: Enroled Screener Passed: Ves
R — provider Randomization
Arm: All Patients Signed Informed Consent: Yes Enrollment Date: 10:27/2011
Subject Subject Code: Questionnaire Code:
Study
Letters
Arm Steps
Status Action Finished
Completed Update | View Details 1002772011
Completed Update | View Details 10/27/2011
Completed Update | View Details 11
Pregnancy Test Negative Completed Update | View Details 11
0TS Completed Update | View Details 102772011
SF-8 Active Complete | View Details
Demographic Form 1110172011 Active Complete |\ View Details
Statu n Action
Enrolied Q has been completed
Enrolied =p Fregnancy Test Negative has been comp
10/27/2011 Enrolled Step Consent has been completed
10/27/2011 “erbally Consented  Step Visit 1 has been completed
10/27/2011 “erbally Consented  The subject has been scheduled for appointment Vist 1 4
10/27/2011 Verbally Consented The subject is eligible for the study and verbally agreed to join the study.
10/27/2011 Eligible The subject passed the screener questionnaire.
10/27/2011 New Study added by a user to this subject
[ Add Hew ] 3
Dane & Internet 00% -

Now you will complete the SF-8.
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& Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
openall | cloze all O Step was successfully completed.
Study Manager
To-Do Lists Subject Study Details - Donald Duck
Subject Search
reate Subject Study: E"‘_Dsfa“s"tp“i Subject Status: Enrolled Screener Passed: Yes
— provider Randomization -
. Arm: Al Patients Signed Informed Consent: es Enrollment Date: 10:27/2011
Subject Subject Code: Questionnaire Code:
Study
Letters All mandatory steps have been completed. Click the button belows to complete
this study and to allo
Arm Steps
1 Update | View Details 1
2 Wisit 1 Update | View Details 1
3 Consent Update | View Details 1
4 Fregnancy Test Negative Update | View Details 1
5 0TS0 Update | View Details 1
8 SF-8 11/03/2011 Update | View Details 1
7 Demographic Form 1110172011 Update | View Details 107
Activity Log
T Status Dest Action
Enrolled Step Demographic Form has been completed.
Enrolled Step SF-2 has been =kipped.
Enrolled Step DTSQ has been completed.
Enrolled Step Pregnancy Test Negative has been completed.
Enrolied Step Consent has been completed
/2772011 “erbally Consented  Step Visit 1 has been completed 4
Done & Internet #100%
After completing all the Steps in the study, the Complete button will show above the Arm Steps. Click
Complete to finish this study. When this study is complete CDMP will allow you to enroll Donald Duck in
. . ) . .
another study (this enrollment will happen after Donald’s provider has been randomized so that Donald
can be assigned to a group at that time).
# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
Lo B L CE I Subject Study Details - Donald Duck
Study Manager CADS Patient Pre- N
. StdYS e Randomizaton Subject Status: Completed Screener Passed:
Subject Search Arm: Al Patients Signed Informed Consent: Yes Enrollment Date: 10:27/2011
Subject Code: Questionnaire Code:
reate Subject
Study Config
i:‘hjem Arm Steps
udy Step # Step Name Red Alert Stat Action ed
Letters 1 Start C View Details
2 Visit 1 11/03/2011 View Details
3 Consent 11/03/2011 View Details
4 Fregnancy Test Negative 11/03/2011 View Details
5 0TS 11/03/2011 View Details
[ SF-8 View Details
7 Demographic Form 1110172011 View Details 102712011
Ac
T Statu: n Action
B Completed ct has successtully completsd this study.
s 10/27/2011 Enrolled Step Demographic Form has been completed
s 10/27/2011 Enrolled Step 5F-8 has been skipped
s 10/27/2011 Enrolled Step DTSQ has been completed
B 10/27/2011 Enrolled Step Pregnancy Test Negative has been completed.
Sy: Enrolled Step Consent has been completed.
s Step Visit 1 has b ed
s Th led for appointment Vist 1. L4
S 10/27/2011 Verbally Consented The subject is eligible for the study and verbally agreed to join the study.
System 10/27/2011 Eligible The subject passed the scresnsr questionnaire.
System 10/27/2011 New Study added by a user to this subject.
-

& Internet #100% -

Donald’s provider has been randomized, to add him to anther study go to Subject Search.
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# Comprehensive Diabetes Management Program Search | User Pref | Admin | Help | Log Out
Status Center | Add Patient | Studies

open all | close all Subject Search

Study Manager
To-Do Lists Search Name: | DonakiDuck | Study
Subject Search

3 Last Name: | |
reate Subject

Study Config winimum Age: [ | Maximum Age: [ | Importing Medical Data
Letters

v | sSubject Study Status

First Name:

Search Clear

v
Dore @ Internet F100% T
Enter the Search Name you created (here it is firstnamelastname)
Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
open all | close all Subject Search
Study Manager
To-Do Lists Search Name: |DonaliDuck | study: | v | subject Study Status
Subject Search 5
Last Name: | | Firsthame: |
reate Subject
Study Config winium Age: || MaximumAge: [ | Importing Medical Data
Letters
Phong Number; l:|
Search Results (1 subjects Found) Toft
Last Name First Name i Medical Data Research
+  Duck Donald 05181942 No es Add Study
v
& Internet H10% -

When you get to Donald’s record, click on Add Study.
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€| https: /fprod.estenda, comawali/cads/cdmp v g

Eligible Studies
CADS Patient Randomized Add
CADS Provider Add

Cancel

For Official Use Only

& Internet H100% -

Add Donald to CADS Patient Randomized

# Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient Studies

Lo b Ll ) Subject Study Details - Donald Duck

Study Manager [ Study: CADS Patient Randomized Subject Status: New Screener Passed: Not Completed
To-Do Lists

Subject Search

Enrollment Process Information

reate Subject

Study Config Arm Name®: | Group A: Intervention Group |
Letters
Verbally Consented

ity Log
Date Status Description Action
10/27/2011 New Study added by a user to this subject.

v

@ Internet H100% -

Choose the group to which Donald’s provider has been assigned (in this example, Group A: Intervention
Group). Enter in the subject code and questionnaire id that you have been assigned for this patient and
click Verbally Consented.
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# Comprehensive Diabetes Management Program Search
Status Center | Add Patient Studies

User Pref | Admin | Help | Log Qut

CEC b Lt I Subject Study Details - Donald Duck

Study Manager Stugy: CADS Patient Subject Status: Verbaly Consented Screener Passed: ot Completed
To-Do Lists " Randomized C o ’ o
Subject Search

reate Subject

Study Config
Subject
Study Arm Steps

Letters Red Alert
rt

Confirm Consent

Arm; GToUR A Iniervention
Group
Subjsct Code:

Signed Informed Consent: No Enroliment Date:

Questionnaire Code:

Action

1 Update | View Details

2 11/01/2011 Complete | View Details
3 Visit 2 11/01/2011 HNot Scheduled Schedule | View Details
4 iMetrikug Inactive

5 Visit 2 Form Inactive

6

7

8

iMetrikus Inactive
Inactive
Not Scheduled Schedule
Inactive
Inactive
Inactive
Inactive
Not Scheduled Schedule
Inactive
Inactive
Inactive
Inactive
Not Scheduled Schedule
Inactive
Inactive
Inactive
Inactive
Not Scheduled Schedule

-

Done

& Internet H1o0% -

You will now repeat the process as you did for the previous study by scheduling appointments according
to the Study Protocol and completing steps as they arise in your reminders and alerts.
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SEARCHING FOR A SPECIFIC SUBJECT

& Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out
Status Center | Add Patient Studies

open all | close all
Study Manager Home

23

Study Manager
To-Do Lists
Subject Search -
reate Subject Studies siatus:
Study Config Study Na Planned Start Planned End Enroliment Search
P — CADS Provider 0740172011 10182012 2 of 12 enrolied Search Subjects
D L o0 i 10182012 9 of 228 enrolled Search Subjects
Randomization
CADS Patient Randomized  10418/2011 1082012 0 of 228 enrolied search Subjects
v
https: f¢brod estenda.comyhawail/cads/cdmp/subjectSearch.do?task =new @ Internet H100%
& Comprehensive Diabetes Management Program Search | UserPref | Admin | Help | Log Out ~
Status Center | Add Patient | Studies
Lo LU L S Subject Search
Study Manager
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Appendix C
Suggested Questions for CADS Focus Groups

1.

©® N o o &~ w N

10.
11.

12.
13.
14.
15.
16.
17.
18.

Topics for discussion:
Have you used the system (how much)?
Do you like the system (likert scale 1 to 5)
Have you encountered problems? If yes, what kind (more serious first)
Access
Understanding of outputs (which outputs)
Disagree with recommendations? Why
Utility of other features:
a. Retrieval of laboratory data: A1C Creatinine BUN
b. Retrieval of SMBG data
c. Glucose statistics
d. Glucose graphs
1. By date
2. By time of day
3. Pie charts
4. Stacked bar charts
1. Which do you prefer — pie charts or stacked bar charts?
e. Glucose Logbooks
f. Display of current medications
g. Medication history
h. Data entry — side effects and contraindications

1. Gi-, Renal-, hepatic-, cardiac-, other- side effects

How much time does it take to use the system for a typical patient visit?
How much time does it take to review the output for a typical patient visit, if using the system in that manner?

Which mode of operation would you prefer — using system online or viewing the output that has been
emailed to you immediately before the patient visit?

Why?

Pros and cons of each (if having had chance to use both)?

What additional features would you like to see entered into the CADS system?
Is it comfortable to use the CADS system?

Would you recommend it to others?

Would you recommend it to the following types of potential users:

Physicians in general
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19.
20.
21.

22.
23.
24.
25.

26.

NPs in general
PAs in general
Primary care physicians
a. Internists
b. Pediatricians
c. OB/GYN
d. Family Practitioners
NPs
PAs
Pharmacists

Diabetes Educators

Was the CADS system reasonably consistent (look and feel and mode of operation) with CDMP? With CIU?
With AHLTA? With other systems with which you may be familiar? (specify system(s):

27.
28.
29.
30.
31.
32.

What did you like best about the CADS system?

What did you like least about the CADS system?

Is there anything that needs to be changed immediately with the system?
Open discussion: Topics the (focus group participants) would like to bring up?
Wrap-up:

Ask the participants to select a spokesperson to provide a wrap up or overview.
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Appendix D
Suggested Questions for Usual Care Focus Groups

1.

2
3
4.
5

© © N o

11.
12.
13.
14.

15.

16.

17.

18.

How do they like CDMP?
How do they like AHLTA
How frequently do they think that patients with T2DM should be testing SMBG
How many times per day

Do they like the idea of structured testing, e.g. 7 times per day, 3 days per week? Have they used that?
Does that improve care and outcomes?

How do they analyze the patient data? Logbooks, computer printouts?
What graphs do they use and like? What percent of time do they have access to that?
If they had access to graphs and statistics, which ones would they want?

Would they want access to formulary? Prescribing information? Guidelines,? Medical literature? Instructions
to patients? Other?

. How much time do they spend with a typical patients?

How much time do they think they should spend with each patient, on average?
What tools or computer systems do they think they would like?
What percentage of clinic visits do you make a change in therapy?

What percentage of the changes in therapy that you make, are followed by an improvement within 3 months?
Within 6 months?

How confident are you, that you can adjust therapy for patients with diabetes, in accord with the standard of
practice in the community? In accord with the best practices?

Where can one find the “best practices”? — specify
a. Are you aware of available guidelines or algorithms?
a. If yes, where?
1. ADA: guidelines or algorithms
2. AACE: guidelines or algorithms
3. DOD/VA: guidelines or algorithms
4. Other: guidelines or algorithms
1. Inzucchi — diabetes fact book
Canadian
Italian

Brazilian

o &~ w N

other(?)

If the computer would make recommendations, what percentage of the time are you (they) likely to follow
those recommendations?

What are the factors that would influence how you would respond to the recommendations?
a. Who developed the system?
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b. What the logic was based on?

c. Ease and speed of use?

d. Concern that this system might distract you from the patient and the doctor-patient relationship?
e. Concern that the patient might not accept the idea that you are using that system

f. If you had access to a clinical decision support systm, what would you want it to do?

g. Would you want it to provide a recommendation for a best course of action (e.g. change medication
regimen, add insulin, etc.) or would you want to have it present a series of plausible alternatives?

19. How important would it be for the computer to provide an explanation of the recommendations that it is
making?

20. Where do you normally go for advice, when you encounter a patient with a complex case, if you do not feel
95%+ confident that you can handle the case adequately by yourself?

a. Fellow
b. Resident
c. Attending

d. Endocrinology consult
e. Library
f.  Online textbooks or reference sources
g. Pubmed
h. ePocrates
i. PDR or equivalent
What are the biggest problems that you face when handling patients with type 2 diabetes?
Which — if any of those problems, do you think could be handled by a “clinical decision support” system?
What should such a system do?
How would you access it? Online, at time of visit? Online before the visit? Via email?
How often do you change therapy in your patients?
Every visit?
Every other visit
Every third visit, on average?
About once per year
Less often
In between office visits by email or telephone
How often do you think clinicians should change therapy
What is the A1C level that you regard as an appropriate target for most patients? How is that arrived at?
What factors should one consider when arriving at a target level of A1C?
(first do open ended)
Age of patient
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Life expectancy
Duration of diabetes?
Presence of known complications?
History of hypoglycemia episodes? Frequency? Severity?
Hypoglycemia unawareness
Occupation
Other medications
Other topics — chosen by group
Wrap-up by spokesman for the group

Wrap-up by session moderator
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