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1.0 ABSTRACT

Introduction: An interactive voice response system (IVRS) may facilitate communication of
medication information to patients taking oral anticoagulants (OAC).

Objective: To evaluate an IVRS for OAC management using a health technology assessment
framework.

Design: Quasi-experimental study at the Ottawa Hospital Thrombosis Clinic.

Patients: Patients who had completed 3 months of warfarin therapy, had stable anticoagulation control,
and spoke English were enrolled and followed for a minimum of 3 months.

Methods: Patients received’their international normalized ratio result, dosage schedule, and date of
their next blood test from the IVRS. The IVRS also notified patients of upcoming and missed
appointments.

Results: 226 patients were prospectively followed for a mean of 4.2 months. Patients’
anticoagulation control during the post-intervention period (80.3%; 95% CI1 77.5-83.1) was
noninferior to their anticoagulation control during the pre-intervention period (79.9%; 95% CI1 77.3-
82.6). 77.4% of patients continued using the IVRS after the study. 78% of the scheduled dosage
messages were successfully delivered by the IVRS and did not require further input from clinic staff.
The IVRS resulted in a minor reduction in the workload of Clinic staff.

Conclusion: An IVRS was a feasible and effective method of communicating medication
information in this population of OAC patients. Future work is required to determine the

generalizability of these results.



2.0 INTRODUCTION
2.1 Oral anticoagulant management

Oral anticoagulants (OAC) are prescribed to patients with various conditions including atrial
fibrillation, mechanical heart valves, and venous thromboembolism.! Despite the benefits of OACs,
they have potential and serious risks. Studies”” have reported a combined hemorrhagic and
thromboembolic rate of 15% per year in OAC patients managed by community practice. Therefore,
OAC use must be monitored diligently to maximize the benefits and to minimize the risk of adverse
events.

Anticoagulation control is used to assess the quality of OAC use.® Anticoagulation control is
the proportion of time spent in therapeutic range. It is most appropriately calculated using a patient-
time method.” Patient-time methods calculate the proportion of days that a patient spends in the
therapeutic range. First, all international normalized ratio (INR) results for a patient are arranged
chronologically. Then, INR values for days between actual results are determined using an
interpolation method. Finally, anticoagulation control is calculated as the number of days with a
therapeutic INR divided by the total number of days of observation.

Anticoagulation control is an important outcome because it is associated with both
hemorrhagic and thromboembolic events. A meta-analysis® of 19 studies that reported INR-specific
event rates showed that both hemorrhagic and thromboembolic risk was lowest with an INR of 2 to 3.
Compared to an INR range of 2 to 3, INRs below 2 were associated with the highest thromboembolic
risk (RR 3.5, 95% CI12.8-4.4). INRs exceeding 3 were associated with significantly increased
hemorrhagic risk (INR 3-5: RR 2.7, 95% CI 1.8-3.9; INR >5: RR 21.8, 95%CI 12.1-39.4). Another
meta-analysis’, which included 71,065 patients, found that approximately 44% (95% CI 39-49) of
hemorrhages occurred at INRs above the therapeutic range and 48% (95% CI 41-55) of
thromboemboli occurred at INRs below it. These data highlight why optimizing anticoagulation

control is important for improving patient outcomes.



Many studies show that anticoagulation control can be poor, especially in the community.
The results of a British population-based study'® of 2,223 OAC patients highlight this point. Jones et
al."® reported that the quartile of patients with the worst anticoagulation control spent 71.6% of the
time outside the therapeutic range. In a systematic review'" of 67 studies, the proportion of time
spent in therapeutic range by all patient groups was 63.6%. Randomized controlled trials (RCT) and
studies based in anticoagulation clinics reported a mean proportion of time in therapeutic range of
66.4% and 65.6%, respectively. In contrast, anticoagulation control in studies from community
practice (56.7%) was significantly worse than both RCTs and studies based in anticoagulation clinics.
These data show that there is a definite opportunity to improve anticoagulation control, especially
among community patients.

Imperfect anticoagulation control is understandable given the difficulty maintaining
therapeutic INRs. This is due to two factors. First, the effect of OAC is influenced by many factors
including other medications,'*" diet,"*"* and disease.”*'® Second, anticoagulation management is
logistically challenging for both patients and medical staff. A series of steps (Exhibit 9.1) must be
executed efficiently for OAC patients to achieve maximum therapeutic benefit. The patient must first
attend a laboratory or hospital for an INR blood test. The laboratory or hospital must relay the
patient’s INR result to the physician responsible for OAC dose management. The physician must
then determine if a dose adjustment is required. To do so, the physician must know the patient’s
target INR range and previous test results. The medication instructions and the date of the next INR
test must then be communicated to the patient. The patient continues taking the OAC and the cycle
repeats.

Two interventions have attempted to improve steps in the anticoagulation monitoring cycle.
First, patient self-management has been used to facilitate INR testing (Step 1 of Exhibit 9.1). Patients
who are self-managed avoid having to travel to laboratories for venous sampling by determining their
INR results using a capillary whole blood instrument.” Dosage is then adjusted by themselves or

their physician. Two meta-analyses'”'® reported that self-management, when compared to standard



monitoring, was associated with significant reductions in all-cause mortality and hemorrhagic and
thromboembolic events. These studies also reported improved anticoagulation control for self-
managed patients (when measured as a simple proportion of INRs that fell within the therapeutic
range). The latter result is difficult to interpret since the self-monitoring group conducted almost 4
times more INR tests then the comparator group.

A second intervention to improve anticoagulation logistics involves a computerized decision
support system (CDSS) used for dose adjustment (Steps 3 through 5 of Exhibit 9.1). DawnAC, a
product of 4S5 Information Systems Ltd., is an example of such a CDSS. This system keeps a record
of éach patient’s target INR range as well as their INR history. Based on each patient’s recent INR
result, target INR range, and INR history, the system recommends a weekly dosage schedule and
interval to the next INR test. A health care professional approves or changes the DawnAC
recommendations. A systematic review" of CDSSs by Garg et al. identified 8 controlled trials that
examined the use of CDSSs for monitoring OAC patients. In 5 of those trials, patients who were
monitored by a CDSS had better anticoagulation control than patients who received standard
monitoring.

Efficiently communicating OAC information to patients is difficult (Step 6 of Exhibit 9.1).
Barcellona et al.”® reported that approximately half of the 264 OAC patients in their study reported
having practical problems reaching the anticoagulation clinic to collect medication and appointment
instructions. Seventy-one percent of the patients in this study” stated that they would prefer to
receive medication and appointment instructions by fax or phone instead of traveling to the clinic to
collect their information. Although a telephone monitoring system is more convenient for patients, it
has disadvantages. This system requires health care professionals to relay medication and
appointment instructions to patients and handle requests via the telephone. The workload of health
care professionals often results in untimely communication of information,”' especially if they must

make several attempts to contact patients.”



2.2 Interactive voice response systems

An interactive voice response system (IVRS) may improve communication of QAC
information to patients. An IVRS is an information technology that links a person with a computer
database via a telephone. Upon each telephone call, the IVRS can deliver medication and
appointment instructions while the patient can respond to questions verbally or by pressing the
appropriate numbers on the telephone key pad.® The IVRS telephone messages are automated and
the system can be programmed to continue to call a patient until they have been contacted.
Therefore, the delivery of information is not influenced by the workload of health care professionals.
Without having to call patients, health care professionals are available for other tasks.

IVRSs are increasingly being used by health care institutions.”*** This technology has been

used for disease screening (e.g. depression),>*” disease symptom monitoring,’>>* behavior

33-36 37-39

monitoring (e.g. substance abuse),” ™ conducting behavioral counseling,”” assessing medication

adherence,***

and increasing appointment compliance.** Friedman et al.*' reported that patients
monitored by an IVRS for hypertension showed a 6% improvement in mean adherence to
antihypertensive medication compared to patients receiving usual care. Feldstein et al.
demonstrated that patients who received an automated voice message reminder were significantly
more likely to complete recommended laboratory monitoring than patients receiving usual care (HR
4.1 95% CI 3.0-5.6). Forster and van Walraven® recently highlighted the utility of an IVRS in
improving post-discharge monitoring. In summary, the combined features of IVRSs could be used to
improve anticoagulation control and reduce the number of adverse events among OAC patients.

A number of health information systems have been used to communicate OAC information
to patients.***® Three studies*“® have used portable devices that are connected to anticoagulation
clinic databases using the internet. The HAT (home automated telemanagement) system™ records
self-monitoring patients’ INR results in a home unit device. These data are transmitted to the clinic

where a physician reviews the information and forwards their instructions back to the patients’ home

unit device. The TaoNet system47 collects INR results of patients at peripheral health units (e.g.
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nursing homes), using a portable coagulometer connected to a laptop. The INR results are emailed to
the clinic where a physician reviews them and emails their instructions back to the health unit. The
TOPCARE system® also uses a coagulometer to collect patients’ INR results. The coagulometer is
connected to the TOPCARE box that sends information to and receives information from the clinic.
Two studies**! have used cellular telephone text messaging to monitor OAC patients. TeleWarf"'
and Salvador ef al.’s “guidance oriented e-service™ allow self-monitoring patients to text message
their INR results to the clinic and receive their medication instructions in the same way. Lastly, an

ongoing study’*

is using a web-based system, called INR Online, to communicate with OAC
patients. Self-monitored patients log on to the web-based system and record their INR results. A
physician reviews the results and records their medication instructions, triggering the system to send
an email or cellular telephone text message to the patient.

Compared to these systems of anticoagulation management, an IVRS is primarily appealing
because of its generalizability. Patients can be monitored by an IVRS without being self-monitored
or requiring email or cellular telephone access. An IVRS called INR RELAY?” has been used to
communicate with OAC patients. INR RELAY was developed in 2000 by staff at the anticoagulant
clinic of the Pathology Department in Basildon and Thurrock NHS Trust. On a daily basis, the clinic
sends a report of patients’ latest medication and appointment instructions to INR RELAY service
staff. The service staff then programs the calling system to deliver the automated telephone calls.
INR RELAY also calls patients if they miss an INR appointment. In 2000, staff at the clinic
conducted an observational study and concluded that both patients and staff were satisfied with INR
RELAY.” Thi§ study had two limitations including no measure of anticoagulation control in patients
who used INR RELAY and no measure of the effects that INR RELAY had on the workload of clinic
staff.

An IVRS named CallAssureCDM was used to communicate with OAC patients. (‘CDM’

represents ‘chronic disease management’.) CallAssureCDM is a patented IVRS solution marketed by

Vocantas Inc. The study research team, including physicians, pharmacists, nurses, and research staff,
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specified the functionality of an IVRS for OAC management. The team also designed the types of
automated messages to be delivered to patients and the content of each type of message. Vocantas
Inc. developed CallAssureCDM according to these specifications. CallAssureCDM is unique because
it is integrated with the CDSS DawnAC. Unlike INR RELAY, CallAssureCDM users do not send
reports of patients” OAC instructions to service staff who program the calling system. This study is

the first to apply CallAssureCDM to anticoagulation control.
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3.0 OBJECTIVES

3.1 Primary

To determine anticoagulation control of study patients before and after the implementation of the
interactive voice response system (IVRS).

3.2 Secondary

3.2.1 To determine the rate of hemorrhagic and thromboembolic events before and after the
implementation of the IVRS.

3.2.2 To determine the utility of the IVRS.

3.2.3 To determine the effectiveness of the IVRS’s ‘Reminder’ message.

3.2.4 To determine if patients are satisfied being monitored by the IVRS.

3.2.5 To determine the time and resources required to monitor the IVRS.
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4.0 METHODS
4.1 Study design

A quasi-experimental pilot study, using a one-group pretest-posttest design, was conducted™
A randomized controlled trial (RCT) was unjustified since CallAssureCDM had not been used to
communicate with oral anticoagulant (OAC) patients. A quasi-experimental pilot study was required
to determine the feasibility and effectiveness of this monitoring strategy. A pilot study would
highlight the utility of conducting a larger-scale observational study or RCT.”’ It would also
identify obstacles to implementing a larger study and enable researchers to develop strategies for
overcoming those obstacles.> Lastly, a pilot study would highlight the patient population best
suited for CallAssureCDM.”

A pretest-posttest design was required to compare anticoagulation control of study patients
before the implementation of CallAssureCDM with their anticoagulation control after the
implementation of CallAssureCDM. The pre-intervention or pretest period was retrospective, while
the post-intervention or posttest period was prospective. Primary data collection was required for the
post-intervention period because, as previously mentioned, this study was the first to use this
technology.

4.2 Study setting

The study was conducted at the Thrombosis Clinic of the Ottawa Hospital in Ottawa,
Ontario. The Clinic monitors approximately 1,200 OAC patients from the Champlain Local Health
Integration Network, a large geographical area in Eastern Ontario. Pharmacists, nurses, and clerks at
the Clinic are predominantly responsible for patients’ routine OAC management. These health care
professionals use DawnAC version 7.2 to assist in monitoring the large number of patients.

4.3 Study eligibility criteria

Patients were potentially eligible if they had completed 3 months of OAC therapy and had

stable anticoagulation control. Patients with a target INR range of 1.5-2.5, 2.0-3.0, or 2.5-3.5 were

deemed to have stable control if, in the month prior to recruitment, they had 2 consecutive INR
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measurements within therapeutic range. Patients with a target INR range of 3.0-4.0 were assessed
using a different criterion because they are at a higher risk of hemorrhagic events." These patients
were deemed to have stable control if, in the month prior to recruitment, they had 3 consecutive INR
measurements within therapeutic range. Eligibility was not influenced by patient age, duration of
OAC therapy, or co-morbidities.

Patients were excluded from the study for any of the following 6 reasons: 1. CallAssureCDM
only delivers medication instructions to patients taking warfarin; therefore, patients prescribed
another type of OAC were ineligible; 2. Patients who did not speak English were ineligible because
the CallAssureCDM messages have only been recorded in English; 3. Patients who receive calls at a
telephone number with an extension were excluded because CallAssureCDM is not designed to
manage this situation; 4. Patients who had hearing problems were also excluded because the volume
of the CallAssureCDM messages can not be increased for specific patients; 5. Self-managed patients
were excluded since CallAssureCDM is not needed to give them their medication instructions; and 6.
Patients who could not provide complete follow-up (e.g. were moving outside of Ontario) were
ineligible.

4.4 Study recruitment

A pharmacist at the Clinic identified potentially eligible patients from DawnAC. 1 reviewed
the list of patients and excluded those who were not taking warfarin. A clerk from the Clinic then
contacted the eligible patients to obtain verbal consent for the recruiter to approach them about the
study. Since the recruiter was not an employee at the Clinic, the Ottawa Hospital Research Ethics
Board (O.H.R.E.B.) requested that patients be initially informed of the study by Clinic staff.

Consenting eligible patients were recruited over the telephone. This was the best method for
contacting patients since they typically attend the Clinic less than 4 times per year. Each patient was
contacted twice during the recruitment period. During the first recruitment conversation, I spent
approximately 10 minutes discussing the study with each patient. If a patient expressed an interest in

participating, I mailed them the study package. The study package included a cover letter, an
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information sheet, a consent form, and a stamped return envelope for the consent form. The cover
letter informed the patient that I would contact them again in 3 to 4 days to further discuss the study.
This gave the patient the opportunity to read the information sheet and prepare questions. The
information sheet described the study and included my contact number. The consent form was
standard and explained the possible benefits and risks of the study. The O.H.R.E.B. requested that a
witness sign the consent form to confirm the patient’s identity because the patient was recruited over
the telephone. Stamped return envelopes were used instead of pre-printed business reply envelopes
because they have been shown to be associated with significantly higher response rates.*

During the second recruitment conversation, I answered the patient’s questions about the
study. Ialso reviewed when they would receive the automated messages, what information the
messages would provide, and how to verbally respond to the automated questions. The instructions
on how to use CallAssureCDM were kept simple.

Patients who agreed to participate in the study were asked to return the signed consent form
to the study center. To improve the response rate, I contacted patients a third time if their consent
form had not been received.*® Following receipt of the consent form, the post-intervention
observation period started on the day of the patient’s first INR test.

4.5 Intervention — CallAssureCDM
4.5.1 Configuration

CallAssureCDM is integrated with a DawnAC database and a telephone network.
CallAssureCDM is connected to a DawnAC database using a local area network. This connection
allows CallAssureCDM to identify OAC patients to be contacted and collect the medication
information to be delivered to each patient. CallAssureCDM is also connected to a hospital’s
telephone network. This telephone network, a private branch exchange, is linked to the public
switched telephone network (PSTN). CallAssureCDM’s indirect link to the PSTN enables it to call

patients to deliver the appropriate messages.
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4.5.2 Installation

CallAssureCDM operates using 2 identical servers (Reliability section 4.5.5) that were stored
on hospital premises. Vocantas Inc. technicians worked with Ottawa Health Research Institute
(O.H.R.1L) technical support staff to set-up the system. During installation, Vocantas Inc. technicians
specified the connectivity settings of CallAssureCDM with DawnAC and the telephone network.

The Thrombosis Clinic was equipped to handle the technological requirements of
CallAssureCDM. CallAssureCDM was set-up at the Clinic in April 2006.
4.5.3 Administrative tasks

CallAssureCDM administrative tasks are conducted using a web-based interface. The
interface is accessible from a computer with Internet Explorer 6, Java, and Windows 2000
Professional, or Windows XP. Administrative tasks include daily monitoring and changing various
features of the calling system.
4.5.4 Confidentiality

Access to CallAssureCDM’ s web-based interface was password protected and patient
information stored in the CallAssureCDM database was encrypted. Installing CallAssureCDM within
the Ottawa Hospital’s security firewall also ensured patient confidentiality.
4.5.5 Reliability

CallAssureCDM’s 2 identical servers are called the ‘Primary’ and the ‘Secondary’ servers.

The ‘Primary’ server is responsible for the daily operation of CallAssureCDM. The ‘Secondary’
server monitors the ‘Primary’ server and becomes operational if the ‘Primary’ server fails. If this
happens, the ‘Secondary’ server also sends an email notification to Vocantas Inc. technicians. The
use of the 2 servers is one of the most complex aspects of CallAssureCDM. This set-up, used
typically in hardware design, was custom built for the CallAssureCDM software.

CallAssureCDM is also monitored by an external server called the ‘“WatchDog’. This server
is stored at Vocantas Inc.’s head office. CallAssureCDM’s ‘Primary’ server is programmed to call

the ‘WatchDog’ every 15 minutes. If the ‘WatchDog’ does not receive a scheduled call, it sends an
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email notification to Vocantas Inc. technicians. The use of both internal and external monitoring
systems ensured CallAssureCDM’s reliability.
4.5.6 Patient communication: ‘Dosage’, ‘Reminder’, and ‘Missed’ messages

CallAssureCDM communicates with patients using ‘Dosage’, ‘Remin(ier’, and ‘Missed’
messages. As mentioned in the Interactive voice response system section (section 2.2), the study
research team developed these messages. To do so, members of the team first reviewed DawnAC to
identify the information to be included in each message. This is because the patient data in DawnAC
dictates the message type and content delivered by CallAssureCDM. Next, message dialogues were
drafted based on the DawnAC data and Vocantas Inc. recorded them. Finally, the team reviewed the
recordings of the 3 messages and passed on revisions to Vocantas Inc.

The ‘Dosage’ message was the most important message. It gave patients their latest INR
result, their new weekly dosage schedule, and the date of their next INR appointment. The dosage
schedule instructed patients to take a certain number of warfarin tablets of a given strength on each
day of the week. For example, “take two 2.5mg tablets according to the following schedule, one on
Monday, Wednesday, Friday, and Saturday and 1 and a half on Sunday, Tuesday, and Thursday.”
The ‘Dosage’ message also asked patients if they would like to speak with someone from the Clinic
and if they had started any new medications. Patients verbally responded to the automated questions
with a ‘Yes’ or ‘No’ answer. If patients answered ‘Yes’ to either question, CallAssureCDM notified
a health care professional to contact the patient.

The ‘Reminder’ message was developed to help patients attend their scheduled INR
appointments. This message notified patients that they had an upcoming INR appointment and
indicated the date of the scheduled appointment

The ‘Missed’ message was developed to inform patients that they missed a scheduled INR
appointment. This message was delivered starting the day of the missed appointment and asked the

patient to attend a laboratory for an INR test the following day.
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4.5.7 Contact recognition

CallAssureCDM can deliver messages to people and answering machinés. It uses the
answering machine detector (AMD) in the Intel/Dialogic telephony board of the ‘Primary’ server to
determine if it has contacted a person or an answering machine. AMD algorithms assess the length
of greetings and background noise levels at the beginning of each call. These algorithms are 80-90%
accurate.®’ CallAssureCDM has been programmed to receive information from the AMD. If a
person is contacted, CallAssureCDM will ask them to identify themselves as a patient or a primary
care-giver of a patient at the Clinic. If the person is correctly identified, CallAssureCDM will begin
to deliver the message. Otherwise, CallAssureCDM will disconnect and attempt to contact the
patient or care-giver at a later time. If an answering machine is contacted, CallAssureCDM will
deliver the complete message.
4.5.8 Speech recognition

Another complex aspect of CallAssureCDM is the use of automatic speech recognition
(ASR) software. ASR software translates sequences of spoken words into digital data. Using ASR
algorithms, the digital data of a particular word or phrase is assigned a value between 0 and 100.
This value is the algorithm’s ‘level of confidence’ that the data represents the actual spoken words.
CallAssureCDM’s messages proceed based on the algorithm’s level of confidence and the digital
data. If the level of confidence is less than or equal to 50, CallAssureCDM will repeat the previous
question or statement. If the level of confidence is greater than 50, CallAssureCDM will proceed
according to the digital data. Vocantas Inc. selected the threshold of 50 based on previous testing by
their company.
4.5.9 Activation

CallAssureCDM was activated for individual patients using 3 independent fields in DawnAC
(version 7.2 and later). The fields are titled ‘Send dosing instructions’, ‘Send reminders’, and ‘Send
did not attend follow-up’. The ‘Send dosing instructions’ field corresponds to the ‘Dosage’ message,

the ‘Send reminders’ field corresponds to the ‘Reminder’ message, and the ‘Send did not attend
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follow-up’ field corresponds to the ‘Missed’ message. When an ‘X’ was placed in any of the three
fields, CallAssureCDM extracted the necessary information from DawnAC and called the patient to
deliver the appropriate message. These fields, found in the ‘Letters’ tab, were important because they
enabled CallAssureCDM to distinguish between ‘CallAssure’ and ‘non-CallAssure’ patients.
4.5.10 Calling report

The details of calls were documented in the ‘Report’ section of the web-based interface.
Each row in the ‘Report’ represented 1 attempt to contact a patient. For each attempt,
CallAssureCDM recorded the unique call and patient identifier, the patient’s name, the type of
message delivered (‘Dosage’, ‘Reminder’, or ‘Missed’), the date/time of the call, the type of contact
{person, answering machine, no answer, busy, other, or low recognition error), the duration of the
call, and the result of the call (success or failure). Users could generate reports for a given time
period, export the data to an Excel spreadsheet, and save the new file.
4.5.11 User defined features

CallAssureCDM has a number of features that allow the user to customize it to their needs.
These features are in the ‘Call’ and ‘Call Schedules’ sections of the web-based interface. The
possible options for each feature are described below. The options that were used during this study
have also been identified.
4.5.11.1 Calling windows

Users specify the time periods that CallAssureCDM attempts to contact patients. These time
periods are referred to as calling windows. A calling window is selected for every day of the week
for each message type. If a calling window is not specified for a given day, CallAssureCDM will not
contact patients on that day.

CallAssureCDM was programmed to deliver the ‘Dosage’ message from Monday to Friday
between 9:00am and 9:00pm. The large calling windows were selected to increase the likelihood of
patients receiving their medication and appointment information on the same day as their INR test.

CallAssureCDM calls the patient to deliver the ‘Dosage’ message immediately after the pharmacist
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has approved the patient’s latest INR result and scheduled them for an upcoming appointment.
Calling windows for the ‘Dosage’ message were not selected for Saturday and Sunday because
patients do not have INR tests on the weekend.

CallAssureCDM was programmed to deliver the ‘Reminder’ message from Monday to
Sunday between 9:00am and 9:00pm.

Initially, CallAssureCDM was programmed to deliver the ‘Missed’ message between 7:00pm
and 9:00pm starting the day of the missed appointment. CallAssureCDM would continue to deliver
the message every day until the Clinic received the patient’s INR result. If a patient had their INR
test before 10:00am, as directed by the Clinic, the Clinic forwarded the medication and appointment
instructions to the patient before 7:00pm that day. One month into the study, I received a number of
calls from patients who received ‘Missed’ messages and requested that this feature be deactivated.
To satisfy these patients, I changed the calling windows so that the message was only delivered on
Tuesday, Thursday, and Sunday.
4.5.11.2 Message salutation

CallAssureCDM can deliver 2 types of message salutations. The salutation can address the
patient by name or ask them if they are a patient or a primary care-giver of a patient at the Clinic. To
ensure patient confidentiality, patient names were not used in the 3 messages.
4.5.11.3 Notification to contact patients

As mentioned in the Patient Communication section (section 4.5.6), a patient was contacted
by a health care professional if they requested to speak with someone from the Clinic or indicated
that they started new medications during the ‘Dosage’ message. CallAssureCDM can notify a health
care professional to contact patients in 2 ways. It can transfer the ‘Dosage’ call directly to Clinic
staff or send an email to staff. During this study, health care professionals were notified to contact
patients by email. To ensure patient confidentiality, the email only contained patients’ unique

identifier.
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Unfortunately, there were problems with the email notification during the study. Although
CallAssureCDM was correctly recording patients’ requests to be contacted, it was not sending the
email to Clinic staff. To resolve this issue, Vocantas Inc. added a new section to the web-based
interface called ‘Requests’. Each row in this section represents 1 request. For each request,
CallAssureCDM recorded the patient’s unique identifier, the patient’s name, and the date/time of the
request. Although the email notification was fixed before the end of the study, both features were
used to ensure reliability.
4.5.11.4 Answering machine messages

CallAssureCDM can be programmed to leave ‘complete’ or ‘notification’ messages on
patients’ answering machines. ‘Complete’ messages give patients their medication and appointment
information. ‘Notification’ messages instruct patients to contact the Clinic to collect this information.
During the recruitment period, more than 70% of patients requested that their information be left on
their answering machine. Therefore, CallAssureCDM was programmed to leave ‘complete’
messages.
4.5.11.5 Patient contact attempts

Users specified the number of attempts CallAssureCDM could make to contact patients.
CallAssureCDM reattempted to contact patients if previous attempts were recorded as a failure in the
‘Report’.

At the start of a calling window, CallAssureCDM scans DawnAC, compiled a list of patients
to be contacted, and called them one after the other. If a call was unsuccessfully delivered, the
patient was added to the ‘re-attempt’ list. CallAssureCDM then called those patients. Patients who
had been successfully contacted were removed from this list, while patients who have not been
contacted were called again.

CallAssureCDM was programmed to make 3 attempts to contact patients. This feature

applies to all 3 types of messages.
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4.5.11.6 ‘Reminder’ message feature

Users selected the number of days before the scheduled INR appointment that patients
received the ‘Reminder’ message. CallAssureCDM was programmed to deliver the ‘Reminder’
message 2 days before the appointment. During the recruitment period, patients indicated that an
earlier reminder would give them more time to make transportation arrangements.
4.5.11.7 ‘Missed’ message feature

As mentioned in the Patient Communication section (section 4.5.6), the ‘Missed’ message
instructed the patient to attend a laboratory for an INR test the following day. CallAssureCDM users
specified the time of day that the patient is instructed to arrive at the laboratory. CallAssureCDM
was programmed to instruct patients to arrive at the laboratory before 10:00am. If a patient attended
the laboratory before 10:00am, the laboratory forwarded the patient’s INR result to the Clinic before
noon. The pharmacist was then able to process the result and pass on the medication and
appointment information to the patient before the end of the day.
4.5.12 Implementation of CallAssureCDM at the Thrombeosis Clinic

In April 2006, the CallAssureCDM servers were set-up at the Clinic. They were not
connected with DawnAC or the Clinic’s telephone network at this time. It was not until August 2006
that the necessary hospital approvals were in place to conduct the study. In August, Dr. Alan Forster,
Dr. Marc Rodger, and I met with O.H.R.I. technical support staff to discuss the proposed study. The
goals of the project and technical requirements of CallAssureCDM were described. After agreeing to
assist with the study, the technical support staff worked with Vocantas Inc. to connect
CallAssureCDM to DawnAC and the Clinic’s telephone network. At this time, the Clinic was using
DawnAC version 7.1.

The post-intervention period was initially scheduled to start on January 1, 2007.
CallAssureCDM was activated for study patients on December 31, 2006 since Vocantas Inc.
indicated that the system could be activated for patients at any time. Unfortunately, after doing so a

problem was identified. CallAssureCDM immediately began calling study patients to deliver the
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medication information from their last INR test, some of which had been processed 4 weeks prior.
This problem was resolved by activating CallAssureCDM for study patients after the pharmacist
processed their first study INR result.

Four days after turning on CallAssureCDM, a second problem was identified that resulted in
the study being stopped. Newly added patients to DawnAC who were dosed by the pharmacist for
the first time received the ‘Dosage’ message from CallAssureCDM. None of these patients had been
approached to participate in the study. This problem was the result of the original design of
CallAssureCDM.

Vocantas Inc. designed CallAssureCDM to identify all patients in a clinic’s DawnAC
database as ‘CallAssure’ patients. To deactivate CallAssureCDM for a patient, users had to access
the web-based interface and highlight the patient in the ‘Exclusion List’. Newly added patients to
DawnAC were called because CallAssureCDM users were unable to highlight these patients in the
‘Exclusion List’ before CallAssureCDM extracted their information from DawnAC and called them.

Due to time and cost commitments, Vocantas Inc. did not change the design of
CallAssureCDM to resolve this issue. The only way for us to resolve this problem was to upgrade
from version 7.1 of DawnAC to version 7.2. As discussed in the Activation section (section 4.5.9),
version 7.2 includes the 3 CallAssureCDM activation fields for individual patients.

Unfortunately, the manufacturer of DawnAC did not release version 7.2 until two months
after the proposed study start. When version 7.2 was available, the DawnAC administrator at the
Clinic worked with the manufacturer of DawnAC and O.H.R.I. technical support staff to perform the
upgrade.

In mid-March 2007, members of the study research team tested CallAssureCDM to ensure
that it worked properly with the new version of DawnAC. Fake patients were created in DawnAC,
each having the telephone number of a member of the team. On mulitiple occasions, the pharmacist
dosed the fake patients and CallAssureCDM delivered the ‘Dosage’ messaged. Members of the team

also received the ‘Reminder’ and ‘Missed’ messages. During this testing phase, team members
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identified sections of the messages that required improvement and worked with Vocantas Inc. staff to
finalize the message scripts. In April 2007, Vocantas Inc. hired a professional recording company to
record the finalized scripts that were used during the study. Approximately 150 scripts were recorded
to provide instructions for the range of possible INR test results, dosage schedules, and appointment
dates.

CallAssureCDM was fully operational at the beginning of May 2007. This study was
approved by the Ottawa Hospital Research Ethics Board from July 28, 2006 to July 28, 2008
(Appendix 1).

4.6 Patient schedule of events
4.6.1 Routine OAC management

The post-intervention period started on the day of a patient’s first INR following receipt of
the consent form. The 3 CallAssureCDM fields were activated for each study patient after the
pharmacist processed their INR result. Therefore, the first automated call received by patients was
the ‘Dosage’ message. The CallAssureCDM fields in DawnAC remained activated until patient
follow-up was compiete.

During the post-intervention period, patients were followed for a minimum of 3 months.
During that time, they attended regular appointments at the laboratory of their choice for venous
blood sampling (Step 1 of Exhibit 9.2). Their INR results were forwarded to the Clinic and processed
as usual (Steps 2 through 6 of Exhibit 9.2). CallAssureCDM then called patients to deliver the
‘Dosage’ message (Steps 7 and 8 of Exhibit 9.2). CallAssureCDM also called patients to deliver the
‘Reminder’ and ‘Missed’ messages, if applicable (Step 9 of Exhibit 9.2). At the end of the study,
patients were contacted to discuss CallAssureCDM. If patients chose to continue with
CallAssureCDM after the 3-month period, their observation period was extended.

4.6.2 Post-study semi-structured telephone interview
A semi-structured interview was developed to collect patient feedback on CallAssureCDM.

Vocantas Inc. does not systematically collect patient feedback on their products. Therefore, it is the
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responsibility of the health care institution to evaluate its patients’ experience with the new
technology.

Semi-structured interviews were used to elicit patient feedback about CallAssureCDM.
Semi-structured interviews are conducted using a pre-determined list of topics and qu‘estions.62
Interviewers address topics and ask open-ended questions to promote discussion with
interviewees.®%* It is common for interviewers to ask unplanned questions throughout the
conversation.”” Semi-structured interviews may be tape-recorded or documented in writing by the
interviewer. Interviewee feedback is coded and then analyzed to identify recurring themes.*® Semi-
structured interviews are very appropriate method for collecting patient feedback on newly

introduced health services.>%%¢’

They allows patients to describe, in their own words, their
experience with the new service. Semi-structured interviews have also been shown to yield more
comprehensive and complete data than surveys.**% This is because interviewers are able to clarify
patients’ responses and ensure that all data is collected before the interview is complete.®>"

I conducted the interviews by telephone on the last day of the 3-month post-intervention

67,71-73

observation period. Telephone interviews are cost and time effective and were the most

feasible means of collecting patient feedback for this study. Also, studies have shown that telephone

interviews have higher response rates than postal surveys®>*""*

and comparable response rates to
face-to-face interviews.®>"”> Patients who withdrew or were removed from the study were contacted
shortly after their last day of observation. Patients were called until they had been contacted.

The pre-determined list of interviéw topics for the interview included message clarity, ease of
interacting with the automated dialogue, and message usefulness. After introducing each topic, the
interviewer asked patients to describe their experience with respect to that topic. Each topic was
discussed 3 times; once for each message type. If a patient requested not to receive the ‘Reminder’
and ‘Missed’ messages, the interviewer only discussed the ‘Dosage’ message. At the end of the

conversation, patients were given the option to continue with CallAssureCDM or return to the

Clinic’s standard communication system.
Y
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4.7 Monitoring responsibilities
4.7.1 Natalie Oake

A potential advantagé of CallAssureCDM is the reduction in time that staff spends contacting
patients. However, CallAssureCDM must be monitored on a daily basis to ensure that it functions
properly and that patients receive their medication information.

I was responsible for monitoring CallAssureCDM and performed several daily tasks. At least
once a day, 1 reviewed the new records in the ‘Report’ table and contacted patients whose ‘Dosage’
messages were unsuccessfully delivered. Ialso contacted patients who requested to speak with
someone from the Clinic or indicated that they started taking new medications. Frequently, T
transferred these patients to speak with the pharmacist. Patients whose ‘Reminder’ and ‘Missed’
messages were unsuccessfully delivered were not contacted because these calls are not standard
practices of the Clinic.

I was also responsible for contacting Vocantas Inc. technicians when a problem with
CallAssureCDM was identified.

4.7.2 Pharmacist

The pharmacist’s main responsibility was contacting study patients whose INRs were
excessively low (0.5 less than their low target INR) or high (0.5 greater than their high target INR).
The pharmacist also performs this task for non-study patients. The pharmacist contacted patients to
investigate if they had changed their diet, started new medications, or had other possible explanations
for the out-of-range INR result. To prevent CallAssureCDM from contacting the patients first, the
pharmacist would review the patients’ INR result but not completely process it in DawnAC. After
speaking with the patient, the pharmacist would complete their record in DawnAC and
CallAssureCDM would call them. This method may seem redundant since patients received their
medication instructions twice. However, it was more safer than de-activating the ‘Send dosing
instructions’ field for the current INR result and re-activating it after the subsequent INR result since

it avoided the situation where I or the pharmacist forgot to re-activate the ‘Dosage’ message.
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For Clinic staff to easily identify study patients in DawnAC, the Clinic used the ‘Preferred
Clinic’ field in the Patient interface. The DawnAC administrator at the Clinic created 2 possible
values for this field. ‘Parkdale’ represented standard monitoring by the Clinic (on Parkdale Avenue)
and ‘CallAssure’ representéd a study patient. The ‘Preferred Clinic’ field, unlike the 3
CallAssureCDM activation fields in the Letters tab, was not connected with CallAssure CDM.

4.7.3 Vocantas Inc.

The main responsibility of the technicians from Vocantas Inc. included responding to the
email notifications from the ‘Secondary’ and ‘WatchDog’ servers that indicated technical problems
(Reliability section 4.5.5). They also responded to problems identified by the research team.
Technicians investigated the problems by connecting to CallAssureCDM’s ‘Primary’ and
‘Secondary’ servers.

4.8 Data management

A database was created in Microsoft Office Access 2003 to manage study data. The database
contained 5 tables that documented patient demographics, OAC therapy information, recruitment
information, a copy of the CallAssureCDM calling ‘Report’, and post-study interview responses.
Patient demographics and OAC therapy information were extracted from DawnAC. The OAC
information included start date of OAC therapy; indication for warfarin; target INR range; INR dates
and results; and hemorrhagic and thromboembolic events. The Clinic identifies outcome events (i.e.
hemorrhagic and thromboembolic events) through patient reporting. I manually entered the
recruitment information and post-study interview responses in the database. Records from the
‘Report’ were copied and appended to the database. The database was especially helpful for
monitoring CallAssureCDM on a daily basis. Users were able to document follow-up phone calls to
patients whose messages were not delivered. I was the only person who had access to the study

database.
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4.9 Study evaluation

CallAssureCDM was evaluated using a health technology assessment framework. Steuten et
al.”® presented this framework in a systematic review and proposed that the framework be used to
assess 3 types of disease management programs including educational (aimed at patients),
professional (aimed at health care professionals), and organizational (designed to improve the way in
which care is delivered) programs. These programs are assessed using a combination of outcome,
process, and structure indicators. Outcome indicators describe clinical outcomes and patient
satisfaction outcomes; they also detail the cost of implementing and monitoring the technology.
Process indicators describe the changes in workflow of health care professionals as a result of
implementing the technology. Lastly, structure indicators describe the setting in which the
technology is used and the resources required to support the technology.

CallAssureCDM is an example of an organizational disease management program.
Specifically, it is designed to improve the way in which patients receive their OAC medication
information. As suggested by Steuten et al., outcome, process, and structure indicators were used to
comprehensively evaluate CallAssureCDM.

4.9.1 Outcome indicators

Five outcome indicators were used to evaluate CallAssureCDM. First, anticoagulation
control of patients during the post-intervention period and in the pre-intervention period was
determined. This was the primary outcome of the study. Secondly, the rate of hemorrhagic and
thromboembolic events during the post-intervention period and in the per-intervention period were
calculated. Third, patient satisfaction with CallAssureCDM was assessed. This was measured as the
proportion of eligible patients who continued with CallAssureCDM after the study. To further assess
patient satisfaction, patient responses from the post-study interview were summarized. Fourth, the
effectiveness of the ‘Reminder’ message was determined. Effectiveness was defined as the

proportion of INR appointments that were attended during the post-intervention period. It was
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assumed that a patient attended the scheduled appointment if the Clinic received their INR result less
than 2 days after the appointment. Lastly, the cost of purchasing CallAssureCDM was detailed.
4.9.2 Process indicators

Two process indicators were used to evaluate CallAssureCDM. First, the overall utility of
the calling system was captured. Utility was defined as the proportion of scheduled ‘Dosage’
messages that were successfully delivered by CallAssureCDM and did not require further input from
Clinic staff. Secondly, the time required to monitor CallAssureCDM on a weekly basis was assessed.
4.9.3 Structure indicators

Two structure indicators were used to evaluate CallAssureCDM. First, the characteristics of
the study population were compared to the characteristics of the Clinic population. Secondly, the
resources required to implement CallAssureCDM on a permanent basis were described.

4,10 Analyses

All analyses were conducted using SAS version 9.1 (SAS Institute; Cary, NC).
4.10.1 Outcome indicators
4.10.1.1 Anticoagulation control

Three steps were used to determine anticoagulation control. First, linear interpolation’’ was
used to calculate INR values for days between actual measurements. Second, the mean proportion of
days in therapeutic range was calculated for each patient. Finally, the overall mean (i.c. the mean of
patient means) was calculated along with 95% confidence intervals. These steps were applied to the
pre-intervention and post-intervention data.

Linear interpolation’ is the standard method of estimating anticoagulation control. A
systematic review'' reported that 54 (80.6%) of 67 studies that measured anticoagulation control
using a patient-time method used linear interpolation. An advantage of linear interpolation is that it
accounts for patient-time. However, a limitation of this method is that it increases the number of INR
measures and, consequently, results in an inappropriately precise estimate of the mean proportion of

days in therapeutic range and associated confidence interval.’
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It was determined if patients’ anticoagulation control during the post-intervention period was
noninferior to their anticoagulation control during the pre-intervention period. First, a margin of
noninferiority was selected. To do so, the minimum clinical important differences (MbID) reported
by published RCT's where anticoagulation control was the primary outcome were captured. The
smallest MCID of anticoagulation control identified was an absolute difference in proportion of time
in therapeutic range of 10%. This MCID was cited in 5 RCTs.”®* Based on these data, a margin of
noninferiority of 5% was selected since it is recommended that the margin of noninferiority is smaller
than the standard MCID.*® This conservative margin of non-inferiority was also chosen to account
for the inappropriately precise estimate of anticoagulation control. Secondly, a paired t-test was used
to calculate the mean difference in anticoagulation control between the pre and post-intervention
periods as well as the 2-sided 95% confidence intervals for the difference.®* This test was appropriate
because the pre-intervention and post-intervention samples were not independent.*® Lastly, the mean
difference and corresponding 95% confidence interval were compared to the margin of noninferiority
(5%) and a null effect. If the 95% confidence interval of the mean difference crossed zero and did
not include the margin of noninferiority, it could be concluded that patients’ anticoagulation control
during the post-intervention period was noninferior to their control during the pre-intervention
period.?**
4.10.1.2 Hemorrhagic and thromboembolic event rates

To determine the rates of hemorrhagic and thromboembolic events, the total number of each
type of event was divided by the total observation time for both the pre-intervention and post-
intervention periods.
4.10.1.3 Patient satisfaction

First, the proportion of eligible patients who continued with CallAssureCDM after the post-
intervention period were descriptively analyzed. Second, logistic regression®> was used to investigate

if patient factors (including gender, age, indication for OAC use, target INR range, and duration of
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OAC use) were associated with whether a patient chose to continue with CallAssureCDM. Lastly,
patient responses from the post-study interview were descriptively analyzed.
4.10.1.4 Effectiveness of the ‘Reminder’ message

The proportion of INR appointments that were attended during the pre and post-intervention
periods were determined using DawnAC data. Two DawnAC dates were compared: the date of the
scheduled INR appointment and the date the pharmacist processed the patient’s INR result. As
indicated in the Outcome indicators section (section 4.9.1), it was assumed that a patient attended the
INR appointment if the pharmacist processed their result less than 2 days after the scheduled
appointment date. The proportions from the 2 time periods were compared using a chi-square test.

Unfortunately, there is a problem with the DawnAC data. When the pharmacist approves a
patient’s INR result in DawnAC and schedules them for the next appointment, the date of the
upcoming appointment is saved in a new record in DawnAC. However, that record is deleted and
replaced with a new record and new date if the patient missed the original appointment by
approximately a week. Consequently, the proportion of attended INR appointments is biased towards
a higher attendance rate.

To investigate the accuracy of the DawnAC data, a sensitivity analysis was conducted. The
‘Report’ data in the post-intervention period was used to measure the proportion of INR
appointments that were attended during the post-intervention period. It was assumed that a patient
attended an appointment if a ‘Dosage’ message was delivered 2 or 3 days after a ‘Reminder’
message. Recall that CallAssureCDM was programmed to deliver the ‘Reminder’ message 2 days
before patients’ INR appointments (section 4.5.11.6). If a patient requested not to receive the
‘Reminder’ message, their record in DawnAC was frequently reviewed to determine if they attended
their appointments.
4.10.1.5 Cost of purchasing CallAssureCDM

The cost of purchasing CallAssureCDM was detailed.
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4.10.2 Process indicators
4.10.2.1 Overall utility of CallAssureCDM

The “Report” data was used to determine the overall utility of CallAssureCDM for all study
patients. A subgroup analysis using Poisson regression”® was conducted to determine if
CallAssureCDM was more useful for patients of a certain age. The dependent variable in the
regression model was the number of messages per patient that were successfully delivered by
CallAssureCDM and did not require further input from Clinic staff. The independent variable was
age and the offset variable was the log of the total number of messages to be delivered to each
patient. The model was generated in SAS using PROC GENMOD.
4.10.2.2 Time required to monitor CallAssureCDM

Three steps were used to determine the time required to monitor CallAssureCDM on a
weekly basis. First, the time required to perform each monitoring task for every week of the study
was determine. The mean weekly time required to perform each task was then calculated. Finally,
the means were summed to calculate the total time required to monitor CallAssureCDM during the
study.
4.10.3 Structure indicators
4.10.3.1 Comparison of study population with Clinic population

The characteristics (e.g. age, duration of OAC therapy) of the Clinic population were
descriptively analyzed.
4.10.3.2 Resources required

The resources required to implement CallAssureCDM were detailed.
4.10.4 Sample size calculation

The sample size for the study was determined by the desired precision of the primary

outcome, anticoagulation control.”’

The following formula was used to calculate the sample size:
N=(4s%/d). This formula is applicable when the outcome is a mean based on a single sample. The

formula included a value for the expected standard deviation (s) of anticoagulation control and the
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desired confidence interval width (d). An expected standard deviation estimate of 30.1 and a 95%
confidence interval width of 8 were used. The standard deviation estimate was reported by van
Walraven et al.®® in a population-based study of 7,179 OAC users. A total of 226 patients were
required for the study.
4.11 Conflict of interest statement

No member of the research team or staff at the Clinic has a financial vested interest in
Vocantas Inc. or CallAssureCDM. None of the research staff was paid by Vocantas Inc. to conduct
the study. Vocantas Inc. supplied the CallAssureCDM application and technical support free of

charge for the study.



34

5.0 RESULTS
5.1 Patient recruitment

Patients were recruited between November 23, 2006 and August 1, 2007. During the
recruitment period, the Thrombosis Clinic identified 357 patients who had completed 3 months of
oral anticoagulant (OAC) therapy, had stable anticoagulation control, and were taking warfarin
(Exhibit 9.3). Two of these patients requested not to be contacted by the recruiter. Therefore, 355
patients were approached for potential study participation. Forty-one patients were excluded
because: they discontinued warfarin before the study started (N=24); resided outside of Ontario
during the study period (N=8); had hearing problems (N=3); developed unstable anticoagulation
control (N=2); received their warfarin dosing instructions at a telephone number with an extension
(N=2); did not speak English (N=1); or started self-managing their warfarin dosage before the study
period (N=1). Eighty-eight patients declined to participate because they were satisfied with the
existing monitoring system (N=36), preferred not to participate in a research study (N=15), or other
reasons (N=8). The remaining 29 patients who declined to participate did not provide a reason.

Two hundred twenty-six patients were enrolled in the study. Four of these patients only
agreed to enroll if they did not receive the ‘Reminder’ and ‘Missed’ messages. They believed that
these messages were unnecessary and would be an annoyance.

It took 150 hours (mean of 25 minutes per patient) to enroll the 226 patients. This included
contacting the 355 patients to conduct the first recruitment conversation, mailing the study package to
interested patients, and contacting the interested patients a second time to answer their questions
about the study. On average, 2 calls were required per patient to contact them for the first
recruitment conversation. During these conversations, 274 patients expressed an interest in
participating in the study and were mailed the study package. Twenty-two of those patients either did
not receive the mailed package or misplaced it and requested to receive a second one. A total of 296

study packages were mailed to patients.
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5.2 Patient characteristics

Approximately half of the 226 patients were female. The median age was 58 years
(Interquartile range 48-68, range 21-88) (Exhibit 9.4). By far, the most common indication for
warfarin was venous thromboembolism (79.2%), followed by atrial fibrillation (3.1%), and
mechanical heart valves (2.2%). Nearly all patients (92.5%) had an INR target range of 2.0-3.0.
Approximately half of the patients started warfarin between 1 and 5 years before the study and
approximately a third of the patients had been taking warfarin longer than 5 years. Unfortunately,
patient co-morbidities were not captured in DawnAC and are, therefore, not available for this
analysis. The study population was similar to all other patients monitored by the Clinic with respect
to the characteristics captured. The comparisons between the 2 populations are detailed in section
54.3.1.

5.3 Patient follow-up

Patient follow-up for the post-intervention period began on May 7, 2007 and ended on
December 14, 2007. The 226 patients were prospectively followed for a total of 78.5 years, with a
mean follow-up of 4.2 months (SD 1.8 months; range 1 day to 7.2 months).

One hundred ninety-three patients (85.4%) completed the 3-month post-intervention
observation period (Exhibit 9.3). Fourteen patients (6.2%) were removed from the study because
they discontinued warfarin (N=8), stopped being monitored by the Clinic (N=4), or had
comprehension problems during the study (N=2). An additional 19 patients (8.4%) withdrew from
the study because they found the automated instructions confusing (N=11) or too fast (N=6); or they
missed the personal contact with Clinic staff (N=2).

5.4 Evaluation of CallAssureCDM
5.4.1 Outcome indicators
5.4.1.1 Anticoagulation control
Patient anticoagulation control during the post-intervention period was noninferior to their

anticoagulation control during the pre-intervention period (Exhibit 9.5). With the interactive voice
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response system (IVRS), patients were in the therapeutic range 80.3% of the time (95% CI 77.5-
83.1). In the pre-intervention period, patients spent 79.9% of the time in therapeutic range (95% CI
77.3-82.6). The mean difference in anticoagulation control between the pre and post-intervention
periods was 0.36% (95% CI -2.95-3.67). Patients’ post-intervention anticoagulation control was
noninferior because the 95% confidence interval of the mean difference includes zero and excludes
the margin of noninferiority (5%).
5.4.1.2 Hemorrhagic and thromboembolic event rates

No study patient had a hemorrhagic or thromboembolic event during the pre or post-
intervention periods. Therefore, the hemorrhagic and thromboembolic event rates were 0% per year
for both study periods.
5.4.1.3 Patient satisfaction

The majority of patients were satisfied with CallAssureCDM. One hundred sixty-four
patients chose to continue with CallAssureCDM after the post-intervention period (Exhibit 9.6). This
represents 77.4% of the patients eligible to continue with CallAssureCDM after excluding the 14
patients who were removed from the study for reasons listed in section 5.3. The 2 most common
reasons why patients continued using CallAssureCDM included: the calling system delivered clear
and timely information (N=86); and the patients believed that the system decreased the workload of
Clinic staff. Twenty-nine patients (13.7% of eligible patients) chose not to continue with
CallAssureCDM after the post-intervention period. Their primary reasons for not continuing
included: they missed the personal contact with Clinic staff (N=12); they found the automated
instructions confusing (N=7) and too fast (N=5); and recognitions problems with their answering
machine (N=5).

Based on the logistic regression model, the only factor that was significantly associated with
continuing with CallAssureCDM was age (OR 0.96 95% CI 0.93-0.99). As patient age increased,

the likelihood of continuing with CallAssureCDM decreased.
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All patients provided feedback on CallAssureCDM during the post-study interview (Exhibit
9.7). Overall, patients were satisfied with the ‘Dosage’ message. Approximately three-quarters of
patients found the instructions easy to understand and the automated dialogue easy to interact with.
Patients who had problems with the ‘Dosage’ message provided 5 suggestions for its improvement.
The two most common suggestions included slower instructions and re-phrasing the first question of
the automated dialogue. Rather than asking “Are you a patient or the primary caregiver of a patient
at the Thrombosis Clinic?”, patients suggested the message salutation be changed to “Please answer
“Yes’ if you are a patient or the primary caregiver of a patient at the Thrombosis Clinic”. Patients
also suggested including a notification sentence before the weekly dosage schedule. For example,
CallAssureCDM could inform patients that “there is no change in your weekly dosage schedule” or
“your weekly dose has increased/decreased”. This would alert patients that they have to copy down
new dosing instructions. Although the dosing schedule instructs patients to take tablets of a certain
strength, a number of patients were not comfortable receiving their dosing schedule in “tablets per
day” and suggested that the instructions be given both in tablets per day and milligrams per day.
Lastly, patients suggested that the ‘Dosage’ message provide the contact number for the pharmacist at
the Clinic. They felt that this would be especially helpful when the ‘Dosage’ message is left on
patients’ answering machines.

Patients were very satisfied with the ‘Reminder’ message. Ninety-five percent of patients
who received the ‘Reminder’ message found the instructions easy to understand and the dialogue
easy to interact with. Patients who had problems with this message suggested that it could be
improved by decreasing the speed of the dialogue. Three-quarters of patients who received this
message reported that it was helpful in keeping their appointments. The remaining 25% of patients
claimed to be diligent with their appointments and found this message unnecessary.

Compared to the ‘Dosage’ and ‘Reminder’ messages, patients were less satisfied with the
‘Missed’ message. A third of the patients who received this message reported that it gave them

incorrect information (i.c. the message indicated that they missed an appointment when they actually



38

did not). Recall that CallAssureCDM delivers the ‘Missed’ message between 7:00pm and 9:00pm on
Tuesday, Thursday, and Sunday. Therefore, patients receive this message even if they had their INR
test after 10:00am on these days. A number of patients remarked on the potential of this message, but
indicated that the timing of the calls must be improved for the message to be useful. Half of the
patients who received the ‘Missed’ message reported that it was helpful to be informed of the missed
appointment. The other half reported that it was an annoyance since they missed the appointment due
to other commitments and not because they forgot about it.

5.4.1.4 Effectiveness of the ‘Reminder’ message

The proportion of appointments attended during the post-intervention period was the same as
the proportion attended in the pre-intervention period (Chi-square value = 0.0013, p>0.05, df=1).
During the post-intervention period, patients attended 1,429 (91.8%) INR appointments out of a total
of 1,557. On average, each patient attended 91% of their appointments. Sixty-four percent of
patients attended all appointments, 22% missed | appointment, 10% missed 2 appointments, and 4%
missed 3 or more appointments. There was no relationship between the number of appointments
attended and patients’ satisfaction with the ‘Reminder’ message. During the pre-intervention period,
patients attended 797 (91.8%) INR appointments out of a total of 868. On average, patients attended
89% of their appointments. The majority of patients (71.2%) attended all appointments. Twenty-six
percent of patients missed 1 appointment and only 2.8% missed 2 appointments.

The sensitivity analysis, which used the likely more complete ‘Report’ data, yielded
somewhat different results. This methodology determined that patients in the post-intervention
period attended 1,322 (84.9%) INR appointments out of 1,557. On average, each patient attended
83% of their appointments. Forty-six percent of patients attended all appointments, 28% missed 1
appointment, 15% missed 2 appointments, and 11% missed 3 or more appointments. The sensitivity

analysis identified 107 missed appointments that were not identified using the DawnAC data.
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5.4.1.5 Cost of purchasing CallAssureCDM

The cost of purchasing CallAssureCDM is approximately $90,000. A hospital or clinic must
also pay an additional $46,000 per year for technical support from Vocantas Inc..
5.4.2 Process indicators
5.4.2.1 Overall utility of CallAssureCDM

CallAssureCDM was useful to communicate medication information to patients (Exhibit 9.8).
During the post-intervention period, 1,557 ‘Dosage’ messages were scheduled to be delivered. One
thousand two hundred eleven of those messages (77.8%) were successfully delivered by
CallAssureCDM and did not require further input from Clinic staff. Input from Clinic staff was
required for 346 messages (22.2%) because: the patient had an excessively low or high INR result
(N=143); the message was unsuccessfully delivered by CallAssureCDM after 3 attempts (N=128);
the patient requested to be contacted by Clinic staff (N=48); or the message was recorded as being
successfully left on the patient’s answering machine, but the patient subsequently stated they did not
receive the message (N=27). Overall, the IVRS was unable to deliver the message 10% of the time.
5.4.2.1.1 Details of CallAssureCDM utility

Eighty-four patients had 143 low or high INR results that required an intervention by the
pharmacist. None of these patients was removed from the study due to unstable anticoagulation
control.

Seventy-five percent of ‘Dosage’ messages were successfully delivered after the 1% contact
attempt (Exhibit 9.9). Following the 2" and 3™ attempts, the overall proportion of successfully
delivered messages increased to 87% and 92%, respectively. Although the 2™ and 3™ attempts
improved the overall proportion of successfully delivered messages, only half of the 2™ contact
attempts and a third of the 3™ contact attempts were successfully delivered.

It is noteworthy that 15% of the 1* contact attempts failed when a person was contacted.
These calls may have failed because the patient or caregiver was not identified or the patient had

problems with the automated dialogue and hung up the telephone. Based on patient responses from
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the post-study interview (section 5.4.1.3), I suspect that a large proportion of these calls failed as a
result of patients having problems with the dialogue.

Forty-four patients requested to be contacted by Clinic staff 48 times. Most commonly,
patients requested to speak with the pharmacist (N=16) to discuss new medications, changes in diet,
or their latest INR result. The other reasons for requesting to be contacted included changing their
next INR appointment date (N=10), clarifying their medication instructions (N=9), renewing their
requisition for INR blood tests at their laboratory (N=6), informing us of upcoming surgery (N=4),
and dropping out of the study (N=2). Lastly, one patient requested to be contacted by someone from
the Clinic because they believed that CallAssureCDM gave them an incorrect dosing schedule.
Shortly before the patient was contacted by CallAssureCDM, a clerk at the Clinic called the patient to
give them their medication instructions (the clerk was unaware that the patient was enrolled in the
CallAssure study). CallAssureCDM s dosage schedule and the clerk’s dosage schedule were
different. After speaking with the patient and reviewing their record in DawnAC, it was determined
that the clerk had given the patient the incorrect dosage schedule.

A total of 850 messages were documented as being successfully recorded on patients’
answering machines. Of those messages, patients reported not receiving 27. It is possible that
patients’ family members erased the messages without informing the patient. Due to the less than
perfect accuracy of the AMD algorithms, a number of problems related to messages recorded on
answering machines occurred.
5.4.2.1.2 Subgroup analysis

Based on the Poisson regression model, patient age did not significantly predict the
effectiveness of the IVRS (p=0.55). However, there was a trend toward decreased effectiveness of
the IVRS as patient age increased.
5.4.2.1.3 Utility of the ‘Reminder’ and ‘Missed’ messages

Although the ‘Reminder’ and ‘Missed’ messages do not influence the workflow of Clinic

staff, the proportions of each of these messages that were successfully delivered are of interest.
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During the post-intervention period, 1,394 ‘Reminder’ messages were scheduled to be
delivered (Exhibit 9.10). Fewer ‘Reminder’ messages than ‘Dosage’ messages were scheduled
because patients did not receive a reminder before their first INR test of the post-intervention period.
After all contact attempts, 83% of the ‘Reminder’ messages were successfully delivered. As with the
‘Dosage’ message, the overall proportion of successfully delivered ‘Reminder’ messages increased
after the 2™ and 3" contact attempts. Sixty two percent and 38 % of successfully delivered messages
were left on patients’ answering machine and delivered to a person, respectively. These proportions
are similar to those for the ‘Dosage’ message.

During the post-intervention period, 421 ‘Missed’ messages were scheduled to be delivered
(Exhibit 9.11). This number is greater than the total number of missed appointments because the
‘Missed’ message was programmed to call patients on Tuesdays, Thursdays, and Sundays until the
Clinic received they INR result. Overall, 85.0% of the ‘Missed” messages were successfully
delivered. The majority of successfully delivered messages (69.1%) were left on patients’ answering
machines. It is noteworthy that 19% of the 1¥ contact attempts that reached a person failed. This is
likely the result of patients receiving the call and hanging up after being told that they missed an
appointment when they did not. As mentioned in the Patient satisfaction section (section 5.4.1.3),
improvements to the dialogue many improve the success rate of this message.
5.4.2.2 Time required to monitor CallAssureCDM

It took 1 hour and 35 minutes per week to monitor CallAssureCDM (Exhibit 9.12).
Approximately a third of this time was dedicated to reviewing the ‘Report’ and determining if
patients requested to speak with someone from the Clinic or indicated that they started new
medications. The other hour of monitoring time was dedicated to contacting patients, relaying patient
information to the pharmacist, and receiving calls from patients.

A mean of 41 ‘Dosage’ messages (Range 14-61) were scheduled to be delivered per week.

On average, 4 messages were unsuccessfully delivered per week, 2 patients requested to be contacted
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or indicated that they started new medications per week, and 1 patient did not receive a
“successfully” delivered message per week.

As mentioned in the Overall utility of CallAssureCDM section (section 5.4.2.1), 1,557
‘Dosage’ messages were scheduled to be delivered during the post-intervention period. With the help
of the clerk at the Clinic, it is estimated the time that it would take staff to make these calls. For 4
different time periods in 1 week, the clerk recorded the exact time it took to successfully deliver
medication and appointment information to 20 patients. The clerk included the time it took to
identify patients to be called and retrieve their information from DawnAC. The time it takes staff to
successfully deliver 1 message was determined by dividing the total time for the week by the
associated number of messages delivered (i.e. 80 messages). On average, it takes 2 minutes and 50
seconds to deliver | message. Therefore, it would have taken staff approximately 73.5 hours or 2
hours and 20 minutes per week to deliver the 1,557 messages. The best estimate is that
CallAssureCDM reduces the workload of Clinic staff by approximately 1 hour per week.

5.4.3 Structure indicators
5.4.3.1 Comparison of study population with Clinic population

The study population was representative of the Clinic population (Exhibit 9.4). The
proportion of females in the study and the median age of study patients were nearly identical to these
measures for the Clinic population. There were no significant differences between the study
population and the Clinic population with respect to the indications for OAC use or the target ranges.
Compared to the Clinic population, the study population included fewer patients who took OACs for
less than 1 year and more patients who took OAC:s for longer than 5 years. This difference is likely
the result of the eligibility criterion that patients had to have completed 3 months of OAC therapy.
5.4.3.2 Resources required and techmical problems during the study

It has already been emphasized that CallAssureCDM is not a stand alone application since it

must be monitored by staff at a hospital or clinic. If a Clinic decided to purchase CallAssureCDM, an
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employee must be taught how to monitor CallAssureCDM as well as be in regular contact with
proprietary staff for IVRS support.

Despite Vocantas Inc.’s diligent support, 3 technical problems occurred throughout the post-
intervention period. At the beginning of this period, calls were being recorded twice in the ‘Report’.
In other words, 2 rows of the ‘Report’ represented the same call. One of those calls was missing the
patient identifier. Although Vocantas Inc. technicians installed a patch for this problem, it occurred
an additional two times before the end of the study. Secondly, there were problems with the
‘Primary’ and ‘Secondary’ servers. On a number of occasions, the ‘Primary’ lost connectivity with
DawnAC and shutdown. Unfortunately, the ‘Secondary’ server did not become operational as it is
programmed to do. When this happened, I contacted Vocantas Inc. technicians immediately and they
restarted the ‘Primary’ server. The third technical problem was associated with the ‘WatchDog’
notifications. During the end of the study, the “WatchDog’ server was sporadically sending Vocantas
Inc. technicians notifications that the ‘Primary’ server was not operational. Upon investigation, the
technicians concluded that the notifications were erroneous. On December 18, 2007, the technicians
installed a fix that resolved the problems with the ‘Report’, the ‘Primary’ and ‘Secondary’ servers,

and the ‘WatchDog’ server.
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6.0 DISCUSSION

An interactive voice response system for oral anticoagulant (OAC) management was
designed, implemented, and evaluated. The design and implementation phase lasted over a year. The
evaluation phase took place over 8 months, during which a range of quantitative and qualitative
indicators were recorded to evaluate the technology. Anticoagulation control while being monitored
by the IVRS was noninferior to anticoagulation control achieved with traditional monitoring methods
prior to the implementation of the IVRS (Section 5.4.1.1). The IVRS was well-received by a
significant majority of patients (Section 5.4.1.3). The IVRS was also useful for communicating
information to patients since approximately three-quarters of all ‘Dosage’ calls were successfully
delivered and did not require further input from Clinic staff (Section 5.4.2.1). Lastly, the IVRS
resulted in a minor reduction in the workload of staff (Section 5.4.2.2). Despite these promising
results, an IVRS for OAC management is expensive to both purchase and maintain. It also requires
diligent, ongoing supervision. Health care institutions must evaluate the costs and benefits of
implementing such a technology prior to proceeding on such a course.
6.1 Effect of IVRS on anticoagulation control

An IVRS can be paired with a computerized decision support system (CDSS), such as
DawnAC, to further improve the logistics of anticoagulation management. This combination resulted
in timely delivery of patient medication information without deleterious effects on their
anticoagulation control.

Patients in the study had excellent anticoagulation control prior to the study. A systematic
review by Garg ef al." examined anticoagulation control of patients enrolled in studies that used a
CDSS, similar to the one used in the study. Unlike the study patient population, none of the studies
identified in Garg ef al.’s review'® reported a measure of anticoagulation control greater than 80%. In
addition, only 2 studies®** from a systematic review'' of 67 studies that reported anticoagulation

control included a patient group that spent greater than 80% of the time in therapeutic range.
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6.2 Patient acceptance of IVRS

Similar to results from other studies*”*

that used information technology to communicate
with OAC patients, the majority of patients in the study were satisfied with the IVRS. Patients were
very interested in the study and extremely willing to discuss their experience with the IVRS during
the post-study interview. The selection of patients in favor of an IVRS for OAC management may
have biased the results. However, the vast majority of patients approached for participation
consented to enroll in the study. Overall, patients liked the IVRS because it provided them with the
essential OAC dosing information. The most common complaint about the IVRS was that the
dialogue was unclear or confusing. This issue can be resolved with further refinement and testing of
the automated dialogues.

It was interesting that a third of patients continued with the IVRS because they felt that it
would help the staff at the Thrombosis Clinic. During the post-study interview, the majority of
patients praised the staff for delivering excellent care. These patients believed that the IVRS would
decrease the workload of Clinic staff and, therefore, chose to continue to use it.

6.3 Study strengths

This study has several strengths. These strengths were identified by critically appraising the
study using a guideline for evaluating prognostic studies by van Walraven and Hebert.”' The first
criterion of this guideline states that a study must include an ‘inception cohort’. This means that
study patients, selected using a clinically relevant and transparent eligibility criteria, must have
similar histories with respect to the disease of interest. This criterion is important because studies
with inception cohorts are more likely to yield valid, reliable results. The study satisfies this
criterion. The inception cohort was very well defined and the eligibility criteria was reproducible
(Section 4.3). Specifically, all study participants had stable anticoagulation control prior to
enrollment. It is also noteworthy that a high proportion of patients approached for participation

actually enrolled in the study. This lends to the generalizability of the results.
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The second criterion of the guideline for evaluating prognostic studies states that patient
follow-up must be both complete and long enough. This criterion is important because patients who
are lost-to-follow-up may bias study results. Also, study outcomes may take extended periods of
time to occur. The study meets this second criterion of the evaluation guideline. This study had
perfect patient follow-up of a relatively large patient population. hat this is the primary strength of
this study. All patients completed the post-study interview and provided feedback on the IVRS.
Feedback was even collected from patients who were removed from the study and were no longer
taking warfarin. Also, the majority of the patients completed the 3-month study. Lastly, patients
were followed for an adequate length of time (mean of 4.2 months) to obtain an accurate estimate of
their level of anticoagulation control.

The third criterion of the guideline for evaluating prognostic studies states that outcomes
must be blind (when applicable) and objective. This is important because outcomes that are subject
to bias are more likely to yield invalid results.”' The study meets this criterion of the evaluation
guideline. The primary outcome, anticoagulation control, was objective, clinically important, and
clearly defined. The secondary outcomes were also clearly defined (Section 4.9). In addition, a
single person conducted all post-study interviews to ensure a consistent wording and sequence of the
interview topics.”> The combination of relevant indicators provide a more comprehensive and less-
biased assessment of the IVRS, especially since the study had perfect patient follow-up. The range of
indicators also ensures a complete assessment of the intervention’s effect on patients and the health
care team.

Based on van Walraven and Hebert’s guideline for evaluating prognostic studies”, the study
meets the criteria of a high quality study.

6.4 Study limitations

The limitations of the study must be noted. The primary limitation of the study involves the

study population. The patients included in the study were a very select group of OAC users. The

majority of patients monitored by the Clinic have very stable anticoagulation control. Therefore,
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these patients are not truly representative of most community-based patients taking OAC.
Anticoagulation control for community based studies included in the systematic review'' of 67
studies ranged from 34% to 77%. This is not to say that an IVRS could not be used to monitor
patients with unstable anticoagulation control. In fact, the ‘Reminder’ and ‘Missed’ messages may
be especially helpful in this patient group to improve medication and appointment adherence.

Also, most patients at the Clinic are notably compliant with their medication use and INR
appointments. Occasionally, patients who are unable to follow the Clinic’s recommended dosage
schedule or miss many INR appointments are sent to their family physician for OAC management. It
must also be emphasized that patients volunteered to participate in the study. Patients who had some
trepidation of new technology or are uncomfortable participating in a research study declined to
participate. However, two-thirds of the patients approached for study enrollment participated in the
study. It is uncertain if patients would be satisfied with the IVRS if they were forced, rather than
volunteered, to use it.

The second limitation of the study is the pretest-posttest design. The primary weakness of
this design is the lack of a concurrent comparator. Without a concurrent comparator, it is difficult to
conclude that the difference in outcomes between the pre and post-intervention periods is solely due
to the IVRS. It is possible that changes in the post-intervention period could be a function of
unmeasured and extraneous factors (e.g. new staff at the Clinic). If future quasi-experimental studies
are conducted in this area, alternative study designs using a concurrent control group or multiple
pretest-posttest periods should be considered. Alternatively, a truly randomized design could be
used.

The third limitation of the study is that an accurate measure of the proportion of missed
appointments in the pre-intervention period could not be obtained due to the biased DawnAC data.
Therefore, definitive conclusions on the effectiveness of the ‘Reminder’ message can not made.

The fourth limitation of the study is that technical problems with the IVRS could have

adversely affected the study. As mentioned in the Notification to contact patients section (section
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4.5.11.3), the email that alerted staff to contact patients did not work for a short period of time.
During this time, a number of patients who requested a contact from clinic staff received none as a
result of the problem with.the email notification. Another technical problem that affected a number
of patients was the periodic shutdowns of the ‘Primary’ server (Section 5.4.3.2). This problem
delayed the delivery of patient information. These technical problems may have resulted in biased
patient satisfaction outcomes.

The final limitation deals with the surrogate nature of the primary outcome. A recent study
demonstrated that anticoagulation control is — using traditional statistical criteria - an invalid
surrogate outcome for hemorrhagic and thromboembolic events in most situations.” The authors
developed a model, using Monte Carlo simulation techniques, that translated changes in
anticoagulation control (the surrogate outcome) to changes in hemorrhagic and thromboembolic
event rates (the clinical outcome). The authors identified all RCTs in which anticoagulation control
was the primary outcome. Seven RCTs reported a significant improvement in anticoagulation control
for the intervention group. However, these improvements never resulted in a significant decrease in
hemorrhagic and thromboembolic events. Fur;her analyses showed that very large changes in
anticoagulation control were required to demoﬁstrate significant changes in the clinical outcomes. 'A
longer study that included a greater number of patients and measured clinical outcomes as the
primary outcome would better allow researchers to evaluate the clinical effectiveness of the IVRS.

Despite the comprehensive evaluation of the IVRS, future studies using a randomized design
are required to determine the true utility of IVRS for anticoagulation control. Future studies should
aim to include a more representative sample of OAC users. For example, new OAC users and
patients with unstable anticoagulation control may be included. However, it must be noted that these
studies will be limited to patients monitored by anticoagulation clinics that use DawnAC, or a similar
type of application. This is because the IVRS must be integrated with a computerized decision

support system for OAC management.
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If future IVRS studies are planned, health care institutions using the technology need to
realize that the calling system must be monitored closely. They must also ensure that the technology
company providing the IVRS will be available to provide support. This is important since technical
problems may result in untimely communication of patient information. Lastly, health care
institutions should expect an increase in the time required to monitor the system as the number of
patients using the IVRS increases. Specifically, the time required to contact patients, relay patient
information to the pharmacist, and receive calls from patients will increase as the number of patients
enrolled in the system increases.

6.5 The study in context of other IVRS studies

I conducted a literature review to compare the IVRS study with those that have been
published. Iidentified 83 articles, published between 1989 and 2007, that examined the effect of an
IVRS intervention on patient and/or process outcomes. A number of these articles reported on
different subgroups within the same study. Therefore, the 83 articles detailed different aspects of a
total of 75 individual studies. Among these studiés, approximately a third had a quasi-experimental
design and the median sample size was 218. With respect to these characteristics, the study is similar
to published IVRS studies.

The most striking and important difference between this study and published IVRS studies is
the range of outcomes measured. This IVRS evaluation consisted of 9 indicators that examined

clinical, process, and structure outcomes. Only 4 published studies™**’

conducted a similar
comprehensive assessment of an IVRS. The majority of studies failed to provide a comprehensive
assessment for 2 main reasons. First, few published studies measured clinical outcomes. Of the 75
studies identified, only 14 measured clinical outcomes (e.g. HbAlc levels). Most studies examined
the effect of the IVRS on changes in participants’ behavior, such as physical activity and medication

adherence. Second, very few studies described how the IVRS fit within the existing organization of

health services. I identified only 12 studies that described the resources required to implement and
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maintain the IVRS. In summary, the assessment of IVRS in the study was more comprehensive than
most published IVRS studies.
6.6 Recommendations for future use of an IVRS in OAC management

There is a role for an IVRS in anticoagulation management. However, this technology must
be optimized before healthcare organizations invest in it and implement it on a larger scale. Based on
this experience, I recommend that a number of changes be made to improve an IVRS for OAC
management. First, the automated dialogues must be carefully designed and periodically refined.
Healthcare institutions should collect and review patient feedback on the IVRS dialogues. Simple
dialogues are essential for the effectiveness of an IVRS. Second, an IVRS should be programmed to
re-attempt ‘failed’ calls after a couple of hours have passed. The set-up of CallAssureCDM was
inefficient since it re-attempted ‘failed’ calls within minutes of the initial call. Finally, an IVRS
should allow users to select the telephone number that will be used to contact patients.
Approximately 10% of patients in the study requested to be contacted at work or at a cellular phone.
Unfortunately, CallAssureCDM was designed to contact patients using the home phone number. This
option would improve staff usability of the IVRS.

Given these recommended changes, additional assessment of an IVRS for OAC management
is required. As mentioned in the study limitations section (section 6.4), a randomized controlled trial
that includes a more representative patient population should be considered. Institutions that plan to
conduct future studies or utilize an IVRS should designate a project team. This team, which includes
a representative from the various parties, should attend regular meetings to ensure that all parties are
up-to-date on both the study progress and study problems.

Implementing health information technology is challenging. It requires cooperation between
the technology company and the health care institution. Dedicated and adaptive staff members from
both parties are essential to designing, implementing, and evaluating health information technology.
In this study, I have highlighted the various parties required to design and implement an IVRS for

OAC management. I have also demonstrated that an IVRS is useful in communicating medication
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and appointment information to OAC patients monitored by an anticoagulation clinic. Further use

and refinement of IVRSs for OAC management will continue to improve their utility.

7.0 CONCLUSION
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An IVRS was a feasible and effective method of communicating medication information in
this population of OAC patients. Future work is required to determine the generalizability of these

results.
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9.0 EXHIBITS

Exhibit 9.1 Framework of anticoagulation management

Patient Self-Monitoring
facilitates Step 1

IVRS could be used
to facilitate Step 6
and remind patients

of INR tests

1. Patient attends
laboratory for INR
~ blood test

Patient may be | : 2. Laboratory
c‘ontact.ed if they : - - faxes/emails/telephones
miss their INR test ! INR test result to hospital

6. Patient is contacted and
given new medication and
appointment instructions

Computerized Decision
Support Systems facilitate
Steps 3, 4, and 5



Exhibit 9.2 Schedule of events for IVRS and usual care patients

_

9. ‘Reminder’ and ‘Missed’ messages
-contacts the patient to remind them of their
upcoming INR appointment
-contacts the patient to inform them that they
missed a scheduled INR appointment

............................

i TVRS notifies clinic staff to
.+ call the patient if they . i

! request to be contacted !

8. ‘Dosage’ message
a) contacts the patient to communicate
medication and appointment instructions
b) asks the patient if they would like to
be contacted by someone from the clinic
or if they started new frledications

T

IVRS

7. TVRS extracts the patient’s telephone
number, INR result, dosage schedule, and
date of the next INR appointment from
the DawnAC database

~—

1. Patient attends
laboratory for INR
blood test

A

Usual Care

7. Clerk or pharmacist
contacts the patient:to
communicate medication and
appointment instructions

A
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2. Laboratory
faxes/emails/telephones
INR test result to clinic

l

3. Clerk enters the
patient’s INR result in
DawnAC

l

4. DawnAC recommends

a weekly dosage schedule

and date of the next INR
test

5. Pharmacist reviews the
DawnAC recommendations

6. Pharmacist approves/changes

the DawnAC recommendations and

records the instructions in the
DawnAC database

White boxes represent the standard monitoring framework at the Thrombosis Clinic for both

interactive voice response system (IVRS) patients and usual care patients. Yellow boxes represent

the interactive voice response system (IVRS) intervention and the green box represents usual care
only.
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Exhibit 9.3 Flow diagram of patient recruitment, follow-up, and analysis

Patient Recruitment

Follow-up and Analysis

Patients reviewed by pharmacist
(N=Approximately 500)

~

v

and had ‘stable’ anticoagulation
control
(N=364)

N

fCompleted 3 months of OAC therapy\

J

N LOAC not warfarin (N=7)

\ 4

Contacted by clerk to obtain
recruitment consent
(N=357)

Patient did not consent to be recruited
(N=2)

]L
w
A 4

Patient declined to participate (N=88)
Satisfied with the existing system
(N=36)

Approached for study enrollment
(N=355)

[

/Excluded before start of study (N=41) \
Discontinued warfarin (N=24)
Resided outside Ontario during study (N=8)

Had hearing problems (N=3)
Had unstable anticoagulation control (N=2)
Received instructions at a telephone number

Did not speak English (N=1)

with an extension (N=2)

j\Started self-managing (N=1)

Excluded during study (N=14, 6.2% of

study patients)
Discontinued warfarin (N=8)

<
Other or no reason given (N=37) -
Preferred not to participate in research
(N=15) v
[ Enrolled (N=226)
v
Lost to follow-up (N=0)
Analyzed (N=226)
Patient dropped out of study (N=19,
8.4% of study patients) >
Instructions were confusing(N=11)
Instructions were too fast (N=6) <
Missed personal contact (N=2) v

Stopped being monitored by the Clinic
(N=4)
Comprehension problems (N=2)

Patient chose not to continue with the
IVRS after study
(N=29, 13.7% of patients eligible to
continue)

Completed 3-month follow-up
(N=193, 85.4% of study patients)

[

)

<

v

Patient continued with the IVRS after

study

(N=164, 77.4% of patients eligible to

continue)

OAC = oral anticoagulant; IVRS = interactive voice response system
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Exhibit 9.4 Characteristics of Thrombosis Clinic patients stratified by study participation

Characteristic Study population lt)isgu(igt(i:;;nic
N 226 913
Female (%) 107 (47.4) 432 (47.3)
Median age in years (Interquartile range) 58 (48-68) 60 (49-73)
Indication for OAC use (%)
Venous thromboembolism 179 (79.2) 769 (84.2)
Atrial fibrillation 7@3.1) 38 (4.2)
Mechanical heart valve 5@2.2) 22 (2.4)
Other 35(15.5) 84 (9.2)
Target INR range (%)
20-3.0 209 (92.5) 866 (94.9)
25-35 9(4.0) 34 (3.7)
1.5-25 6127 12 (1.3)
3.0-4.0 2(0.9) 1.1
Duration of OAC use in years (%)
<1 45 (19.9) 296 (32.4)
1-5 110 (48.7) 434 (47.5)
>5 71 (31.4) 183 (20.1)
Mean follow-up in months (SD) 4.2 (1.8)
Total observation time in months 9422

* Includes non-study patients who had completed the initiation phase of OAC therapy and were
monitored at the Ottawa Hospital Thrombosis Clinic on December 4, 2007.

OAC = oral anticoagulant



66
Exhibit 9.5 Non-inferiority test for anticoagulation control

Favors control Favors new treatment

y

-5 0 5
Margin of non-
inferiority

The mean difference in anticoagulation control between the 2 study periods is 0.36%. The
confidence interval for this estimate (-2.95 — 3.67) includes zero. Therefore, anticoagulation
control during the intervention period was non-inferior to patients’ anticoagulation control
during the pre-intervention period.
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Exhibit 9.6 Patients’ satisfaction with the IVRS

N %o
Completed the 3-month follow-up 193 | 85.4*
Patient continued with the IVRS after the study 164| 774
Received clear, timely information 86 | 40.6
Easier on Clinic staff 53| 25.0
Received clear information and had the option to speak with Clinic staff 22| 104
Appreciated receiving the ‘Reminder’ message 3 0.1
Patient chose not to continue with the IVRS after the study 29| 13.7
Missed personal contact 12 5.7
Instructions were confusing 7 3.3
Instructions were too fast 5 2.4
Recognitions problems with answering machine 5 2.4

* Percentage based on 226 patients. All other percentages are based on 212 patients (the number of
patients eligible to continue with the interactive voice response system (IVRS).)




WAISAS ISUOdsaI 010A JANIORINUI = SPYA]

*28essouI aY) 9A10021 01 Jou pajsanbai sjuaned 4 pue Jusunurodde ue sstw jou pip sjuaned 71 “siusned gg U0 paseq dIe SATLIUIDIN] 44

"ogessoul oY) SUIATIOAI 2109

Apnis oy} WIOIJ POAOWIDI dIaM IO MIIPYIam sjuanied g pue 93essour oy 9ATI03I 0 10U pajsanbar sjuoned 4 “sjuonied 917 o paseq a1e SA8LIUAIN] 4«
"Apmis 9} WOIJ PIAOWIDI d1am oym sjuaried sopnpouy L

(31 1n0ge 10810] A3y} 9sNRIAQ J0U) Axessooouun L]J®IS O1UI[D) WOIJ SUOLIITLSUL
uoseal e 10§ Judunjuiodde oty passiu Aay) sem dessow st Jey )Y pue | (0'€T) TS JI9Y) JA191 0} 19J21d pInom JudneJ-
0919 dours Sutkouue afessour oY) punoj Judned- | (1°€7) 0S sjuounurodde yim uaSIIp sem judned- ssaunJas)
LD 24nss Y00 WO SUOTIONISUL aSessa
08y Lt syuounurodde passtwr Furpuane ut [ydpH- | (6'9L) 991 sjuounutodde Jurdooy ur ;nydio”- | (0°LL) $LI 1197} SUTATOOAI PIAIJSIIES SBA JUdlied- N
SYAI W 4q
(o1 €z Paz1udooar J0u 21oM ssu0dsal Judred- vnwo_ﬁ-v
SYAL Y SIAI oW Aq Sursnjuod sem ( Liuaned e Jo 1oa13arR) pajeuioine
(8°65) 6€ £q poziugooal j0u a1om sasuodsal 1usued- | (0°9) €1 pozIugooa1 10u 910m sasuodsal uated- | (9°01)bT a3y 10 juaned © nok a1y,,) T wonsang)- AN Yum
dunoerdul
premionySrens sem anSofeip parewone premIonydiens sem angoeIp pajewoine premIopysiens sem angoeIp pajewojne 0 ase
(T09) 65 ) 01 (0N, 10 3K, Burpuodsay- | (0'46) £0T 3y 01 (0N, 10 3K, Surpuodsay- | (T'6L) 6L1 3y 01 ,0N, 10 $9X, Suipuodsoy- 3 cl
(uaunyurodde JYNT 119Y) papudlie (aTpot Sursnyuod sem J[npayds a3esop ayL-
Aoy) Aep dwres ay) U0 93BSSU STY} PIAISIAI
Lze) e juaned) Suisnjuod a1am suononnsur- | (9'4) Q1 IIMO[S 2q prnoys suononusul- | (6°61) St IOMOI[S 9q PINOYS SUOTIONISU]- %ﬁ_.:ﬂU
(€°L9) 99 pue)SIopun 0} Asea a19m suoponnsul- | ($°56) 907 puBISIapuUN 01 A58 d1oM suononnsul- | (0°€L) S91 PURISIOpUN 0] ASd JIoM SUONONISU]- owﬂmmoz
(8630 %) N Juowwo) | (91730 %) N Juowrwio) | (97230 %) N jusauo)
s 9BBSSIU  PISSIAL, % IGBSSIU  JIPUINIY, adessour ageso(q,

89

SHYAI 2y} Surpregaa suoissaxduwn jusaped jo Lrewrwng /6 NQIYXY




Exhibit 9.8 Overall utility of the IVRS
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the clinic because they did not receive the message

N % of total

‘Dosage’ messages scheduled to be delivered 1557 100.0
Successfully delivered and required no additional input from Clinic staff 1211 77.8
Input from Clinic staff was required 346 22.2
Patient had an excessively low or high INR result* 143 9.2
Message was unsuccessfully delivered 128 8.2
Patient requested to be contacted by someone from the Clinic 48 3.1
Message was recorded as being successfully delivered, but the patient called 7 1.7

Includes ‘Dosage’ messages delivered between May 7, 2007 and December 14, 2007.

* These patients were called by Clinic staff to identify factors that may be responsible for the

non-therapeutic INR.




Exhibit 9.9 Proportion of successfully delivered ‘Dosage’ messages after all attempts
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Contact attempt

After all attempts 1 2 3
N % of total N %oftotal | N | %oftotal | N | % of total
‘Dosage’ messages scheduled to be delivered | 1557 100.0| 1557 100.00| 388 24.9| 197 12.7
Successfully delivered 1429 91.8| 1169 75.1| 191 123 69 44
To answering machine 850 546 714 459 103 6.6| 33 21
To patient or caregiver 579 37.2| 455 29.2| 88 5.7 36 23
Unsuccessfully delivered 128 82| 388 249 197 12,7] 128 8.2
To patient or caregiver 58 3.7 235 15.1} 109 7.0 58 3.7
Busy/No Answer/Other 70 4.5 153 98| 88 571 70 4.5

This table details the calling outcomes after multiple attempts to contact patients.




Exhibit 9.10 Proportion of successfully delivered ‘Reminder’ messages after all attempts

71

Contact attempt

After all attempts | 2 3
N | %oftotal | N | %oftotal | N | %oftotal | N | % of total
‘Reminder’ messages scheduled to be delivered 1394 100.0| 1394 100.0| 328 23.5| 199 14.3
Successfully delivered 1240 89.0| 1066 76.5| 129 93| 45 3.2
To answering machine 775 55.6| 681 439| 64 46| 30 22
To patient or caregiver 465 33.4| 385 27.6| 65 47| 15 1.1
Unsuccessfully delivered 154 11.0| 328 235| 199 143] 154 11.0
To patient or caregiver 74 54| 189 13.6| 106 76| 74 54
Busy/No Answer/Other 80 5.7 139 99! 93 6.7 80 5.7

This table details the calling outcomes after multiple attempts to contact patients.




Exhibit 9.11 Proportion of successfully delivered ‘Missed’ messages after all attempts
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Contact attempt

After all attempts 1 2 3
N %oftotal | N | %oftotal | N | %oftotal | N | % oftotal
‘Missed’ messages scheduled to be delivered 421 100.00} 421 100.0] 125 297 17 13.3
Successfully delivered 356 84.6| 296 703 48 14| 12 2.9
To answering machine 246 69.1| 211 50.1{ 26 62 9 2.1
To patient or caregiver 110 30.9, 85 202 22 521 3 0.7
Unsuccessfully delivered 65 154 125 297 77 18.3| 65 15.4
To patient or caregiver 16 38| 79 18.8| 34 8.1| 16 3.8
Busy/No Answer/Other 49 11.6] 46 109| 43 10.2]| 49 11.6

This table details the calling outcomes after multiple attempts to contact patient
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10.0 Appendix
Research Ethics Board

The Ottawa | L HOP ital Conseil d’'éthique en recherches
Hospital d’Ottawa 798-5555 ext 14146, 14902 or 15072
o~ FaxNo. ~ 761-4311
‘ http:/fwww.ohrl.ca/ohreb/

Thursday, July 27, 2006

Dr. Carl Van Walraven

Ottawa Hospital - Civic Campus
Clinical Epidemiology Unit
Ottawa Health Research Institute
1053 Carling Avenue, Rm C-405
K1Y 4E9

Dear Dr, Van Walraven:

Re: Protocol # 2006500-01H  Improving Communication to Oral Anticoagulant Patients Using an
Interactive Voice Response System: A Pilot Prospective Cohort Study

Protocol approval valid until-  Thursday, July 26, 2007

I am pleased to inform you that your study (listed above), Protocol received July 6, 2008, the English Patient
Satisfaction Survey and Version 4 of the English Information Sheet and Consent Form received July 21, 2006
were given expedited review by the Ottawa Hospital Research Ethics Board (OHREB) and are approved. No
changes, amendments or addenda may be mads in the protocol without the OHREB review and approval.

The validation dated should be indicated on the bottom of ail consent forms and information sheets (see copy
attached). Approximately two months prior to the expiration date listed above, a single renewal form should be

sent to the OHREB office.

The Tri-Council Policy Statement requires a greater involvement of the OHREB in studies over the course of
their execution. The OHREB will review the new information to determine if the protocol should be modified,
discontinued, or should continue as originally-approved.

Yours sincarelv. .

Haphael Saginur, M.D.
Chairman
Ottawa Hospital Research Ethics Board

fip
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