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Perhaps the greatest impact healthcare providers can have on patient outcomes is to 

successfully promote adoption of and adherence to therapies in high-risk patients that have 

been proven to reduce morbidity and mortality from cardiovascular and kidney disease.  The 

most important and trusted healthcare provider for a majority of patients, is their primary 

care practitioner. They will likely have the greatest success in ensuring adoption and 

compliance to evidence based therapies suggested by qualified specialists.  Enhancing 

coordination of multispecialty care to provide primary care practitioners with comprehensive 

and timely care plans for the high-risk cardiovascular and renal patient will likely be beneficial in 

helping to reinforce and follow through on suggested therapies. 

 

Our Objectives: 

  
1. To better support the central role of primary care practitioners, who have the greatest 

influence on affecting positive health care changes in patients to reduce the incidence of 

cardiovascular and renal disease. 

 

2. To improve coordination of and access to specialty services to better meet the needs of 

patients and primary care practitioners.  

 

3. To research the impact of a novel integrated model of specialty care with respect to 

health care outcomes and cost effectiveness in an academic research setting in order to 

lower CVD and CKD morbidity and mortality in Windsor and Essex County.  

 
Supported by: Erie St. Clair Local Health Integration Network and the Ontario Renal Network
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Introduction 

The field of medicine is constantly evolving as a result of new information and technology.  In 

fact, a great deal of what I learned in medical school over 20 years ago is no longer applicable.  We must 
constantly adjust the way we do things to enhance the quality of care for our patients, as well as the 
cost-effectiveness for our healthcare system.  After completing my medical training, I returned to 
practice internal medicine and nephrology in the community that I was raised in.  I have been a direct 
witness to the outstanding care that our front-line healthcare professionals provide to patients in our 
community.  I've also seen the challenges, as well as the opportunities, within our health care system in 

Abstract 
 

The changing dynamics of our aging population and the escalating costs of acute care 
services mandate a change to our current model of health care delivery. The complex nature 
of the high-risk cardiovascular and renal patient necessitates a collaborative multispecialty and 
multidisciplinary approach to patient care and a shift away from a traditionally siloed and 
reactive acute care model. A shift towards a more coordinated, proactive and preventative 
patient-centred wellness model, will almost certainly translate into improved patient 
outcomes and significant savings in direct and indirect costs for our patients and the taxpaying 
community.  

A single site, community based, academic research institute providing coordinated, 
collaborative care - utilizing a single electronic medical record and database - would enhance 
the ability to optimize care and promote adherence to clinically proven therapeutic strategies. 
A one-stop centre of excellence has great potential for improving cost effectiveness by 
reducing duplication of tests and investigations, and by increasing information sharing across 
specialties and disciplines it will consequentially enhance patient care and reduce the risk of 
error. Multiple specialists and healthcare team members interacting around complex cases in 
a coordinated fashion can only improve quality of care and outcomes for patients. The 
enhanced coordination of care and single site access to multispecialty service will lead to 
improved collaboration with primary care practitioners and increased patient satisfaction 
translating to increased attendance to both primary and specialty care visits that are necessary 
for promoting health and wellness in this high risk patient population. This in turn will 
hopefully create an atmosphere fostering greater compliance to strategies known to positively 
affect patient outcomes and reduce reliance on emergency room departments and inpatient 
acute care services.  

The Windsor Regional Vascular Health and Research Institute proposes to serve the 
high-risk cardiovascular and renal patient using a novel 5 Pillar Model of Care in order to 
promote patient-centred, evidence-based and cost-effective strategies to reduce the burden 
of illness in Windsor-Essex County. These goals align with the Ontario Chronic Disease 
Prevention model and are supported by both the Ontario Renal Network and by the Erie St. 
Clair Local Health Integration Network as well as the Integrated Vascular Health Blueprint for 
Ontario. The next step in this research protocol is to perform a needs assessment with local 
primary care practitioners, relevant specialists, and funding agencies. 
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trying to reduce patient morbidity and mortality in a meaningful, cost effective and evidence-based 
manner. As a medical community, we have traditionally been very focused and effective at treating 
established disease but our efforts on preventing cardiovascular and renal disease are far less systematic 
and developed.  Numerous studies across many different high-risk populations have proven that 
strategies that help prevent acute illness and vital organ damage are far more effective than treating 
established disease, however the uptake of these strategies remains sub-optimal, Table 1.  

 
Table 1 Select examples of the disconnect between the evidence for preventing cardiovascular events 
and their clinical uptake. 

 
Intervention Studies showing importance of preventative 

management in at risk populations 
Studies showing poor uptake of evidence based 

measures  

   

BP control SOLVD1 Patients on enalapril in prevention trial 
with no history of HF showed a significant 
reduction in death or development of CHF than 
patients in the treatment trial entering the study 
with clinical evidence of CHF. 
IDNT2 Hypertensive Type II diabetic patients on 
irbesartan showed delayed progression of renal 
disease and lower mortality. 
 

REACH3 Classic risk factors for cardiovascular disease 
were common and undertreated in many regions of 
the world. There was evidence for under treatment 
with statins, antiplatelets and other risk reduction 
therapies. 
ADA Survey4 Inadequate achievement of American 
Diabetes Association prevention and clinical practice 
recommendations in US diabetics.  
EUROASPIRE III5 Poor lifestyle intervention and 
inadequate control of BP, lipids and glucose for 
primary prevention in high risk asymptomatic patients.  
EURIKA6 Among patients with varied risk, less than ½ 
of hypertensive and dyslipidemia patients attained 
treatment goals according to 2007 European 
guidelines on CVD prevention.  Less than 1/3 achieved 
desired Hb1Ac levels. Lifestyle interventions were 
generally not well-implemented, especially with 
regards to smoking cessation (less than 1/3) and 
weight loss. 
CORIMA7 Even for high-risk German patients, majority 
have not achieved treatment goals. If these were 
achieved, it is predicted that high risk patients could 
reduce from 20% to <5% 
 
Maio et al. showed only 2/3 of eligible patients 
following MI were initiated on B-blocker therapy 
despite evidence of substantial reductions in mortality 
and morbidity. This is similar to rates in other 
countries, including Canada.8  

Lipids control SPARCL9 Daily high dose of atorvastatin reduced 
the incidence of stroke and cardiovascular events 
in patients with recent TIA without known CAD 
(with slight increase in hemorrhagic strokes) 
HPS10 Regardless of initial cholesterol 
concentrations, simvastatin reduced rates of MI, 
stroke, revascularization and all-cause mortality 
in high cardiovascular risk patients. 

HbA1C control DCCT11 intensive blood sugar control delays 
onset of diabetic retinopathy, neuropathy, 
nephropathy in IDDM 

Lifestyle and 
smoking 

cessation 

LHS12 Smoking cessation programs significantly 
reduced all-cause mortality and mortality due to 
cardiovascular disease even when successful in 
minority of patients. 

Anti-platelet 
therapy 

JPAD13 Low dose Aspirin in DM2 patients with 
mild (but not severe) renal dysfunction was 
useful in primary prevention of atherosclerotic 
events of IHD, stroke and PAD. 

 
Table 1 shows a few of the many examples of evidence based measures to reduce 

cardiovascular and kidney disease. Clinical uptake of these measures depend on a variety of factors 
many of which are not under the control of health care practitioners. Suboptimal uptake of evidence-
based therapies can include factors related to providers, patients and the health care system in general. 
Our goal is to better address systematic issues that can reduce uptake of proven therapies. 

Vascular or cardiovascular disease (CVD) affects virtually every organ system across numerous 
medical specialties (cardiology, neurology, nephrology, endocrinology, vascular surgery and internal 
medicine) and it encompasses any disease involving the blood vessels. Thus many chronic conditions fall 
within this category including: coronary artery disease (CAD), cerebrovascular disease (CBVD), peripheral 
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arterial disease (PAD) and chronic kidney disease (CKD), shown in Figure 1a.  All of these conditions have 
very similar risk factors (including diabetes, hypertension, dyslipidemia, established atherosclerotic 
disease, obesity and smoking, etc) and often co-exist together.14 Therefore it is our position that the full 
spectrum of cardiovascular disease should include heart disease, stroke, peripheral vascular disease and 
kidney disease as a single system of disorders with virtually identical risk factors, Figure 1b. Early 
intervention strategies to prevent and manage these risk factors including early chronic kidney disease 
can have a profound impact on patient outcomes, see Table 2.  

 
 

 
Figure 1 a (Image left) Forms of vascular disease, b (image right) risk factors for vascular disease. 

 
In 2011, I presented and began advocating for a novel community-based approach to the high-

risk cardiovascular and renal patient to promote a coordinated, patient-centred, evidence-based and 
cost-effective strategies to reduce the burden of the illness in our region. These strategies focused on 
increasing access and coordination of care as a means of increasing the uptake of scientifically proven 
therapies known to prevent acute illness, hospitalization and vital organ damage.   

 
“An ounce of prevention is worth a pound of cure.” 

- Benjamin Franklin 
 

Rationale and Need for Innovation 
 

Over many years of medical practice, I have been a witness to a rapidly changing dynamic within 
our patient population and our healthcare system, which necessitates a change from the ‘business as 
usual’ approach to managing chronic illnesses that lead to cardiovascular and renal disease.  
Cardiovascular disease remains the leading cause of hospitalization and death in Canada.15,16 The risk 
factors for cardiovascular disease such as diabetes and hypertension are increasing as the population 
ages. 17,18 Correspondingly, the major cause of cause of death by circulatory diseases increases 
dramatically with age, with a mortality rate of 11% for people aged 20-44, 21% for people 45-64, 28% 
for 65-79 and 38% for people aged 80 and over.19 The vast majority of chronic kidney disease cases are 
due to diabetes, hypertension and vascular disease.20,21,22 In high risk CKD patients the statistics show 
that approximately 80% of these patients will die of cardiovascular disease, often before they ever even 
need dialysis.23,24  
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Windsor and Essex county has one of the highest rates of cardiovascular and kidney disease in 
the province. In our region the number of patients on dialysis within the last 15 years has roughly 
quadrupled while we have maintained a relatively constant population. Between 2007 and 2011, 
circulatory diseases accounted for a mortality rate of 33.2% in Windsor-Essex County.25 Thus there is an 
increasing urgency to lower the incidence of cardiovascular and kidney disease and consequently to 
lower the overall morbidity and mortality rates within our region in this at risk population.  
 

“Necessity is the mother of invention.”     
-  Plato   

 
The Epidemic of an Aging Population  
 

Globally, good health is most valued in people’s lives.26 Our population demographics are 
changing and we have an ever-expanding elderly population, Figure 2a. Between 1956 and 2011 our 
elderly population has increased by over 700%. As our population ages, the risk of significant illness 
increases correspondingly, as does the expense of health care, Figure 2b. In fact, the cost of health care 
spending on a senior over the age of 80 is 400% higher than the cost of healthcare for someone 
between the ages of 1 and 64.  As a result, we must come up with strategies to reduce the incidence of 
acute illness and prevent vital organ damage in order to lessen the burdens of chronic disease. In 
addition to reducing patient quality-of-life, acute illness also increases emergency room visits and 
hospitalizations, which are tremendously costly to our healthcare system.  

 

 
Figure 2a (image left) Increasing trend of aging population27, b (image right) consequential high cost of an aging 
population.28 

 
The leading cause of hospital based healthcare expenditure in Canada is the treatment of acute 

cardiovascular disease.29 In 1998, CVD was responsible for over $21.2 billion in expenditures.15 From 
2004-2005 acute care inpatient costs for diseases of the circulatory system cost over $3.29 billion; the 
most expensive clinical health care sector.29 In Canada, the public sector carries roughly 70% of the cost 
of health care.30 Thus, these expenditures become the burden of taxpayers within our healthcare 
system. Finding ways to keep our population healthier and avoid emergency room visits and 
hospitalizations not only benefits patients and their families but also all of those responsible for 
maintaining our healthcare system. By examining these statistics it becomes indisputable that 
decreasing the health care burdens of chronic disease would be a tremendous benefit to the entire 
populace.  
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Co-morbidity Leading to Cardiovascular Disease 
 

Co-morbidity is a significant problem as it leads to more complex clinical management which can 
be extremely challenging when many different specialists are involved without the tools needed to 
effectively coordinate patient care, leading to worse outcomes and increased costs.31 There are a 
multitude of risk factors for progressive cardiovascular disease. An escalating proportion of patients 
have multiple co-existing chronic conditions, which can significantly elevate their risk of cardiovascular 
disease.14 The high prevalence rates for hypertension, diabetes, high cholesterol levels, obesity and 
renal impairment as we age result in a significant portion of the population managing many if not all of 
these conditions simultaneously.   

A patient with CKD may also have to manage diabetes, hypertension, cardiovascular disease, 
cerebrovascular disease, coronary artery disease, and peripheral vascular disease. Managing multiple 
chronic illnesses at the same time, numerous prescriptions and at times conflicting approaches to 
management can be immensely challenging and confusing to patients seeing several health care 
specialists in isolation. For instance, being able to balance the conflicting dietary restrictions between a 
diabetic and renal diet can be quite onerous to patients. Conflicting fluid intake recommendations for 
patients managing both kidney and cardiac disease can be confusing. Making the most optimal 
medication choices, knowing when to dose adjust certain medications, managing contraindications and 
side effects in patients that are on multiple different medications with different indications can be 
difficult.  For example, in most high-risk diabetic patients with hypertension, 3 to 4 medications are 
often required just to manage their blood pressure,32 not to mention medications to manage their other 
conditions. Consequently, polypharmacy remains a significant issue and an ongoing source of morbidity 
and mortality.33 Also from a practical perspective, juggling multiple medical visits to different specialists, 
numerous different laboratory investigations attached to each of these visits, additional investigations 
and imaging tests (often with significant duplication), can be tremendously daunting for a patient. 
Medical visit fatigue combined with non-attendance and non-compliance are often results of this.   

 

“Many of my high risk vascular patients report that they spend all of their time going to medical appointments: 

physician visits, specialty appointments, lab work, and so on. It is often disheartening to see that many do not attend 

their primary care practitioner’s office as often as they should; missing opportunities for routine preventative health 

care and maintenance. As a medical community we know the immense importance of these preventative strategies 

for preventing disease progression and further comorbidities. Their nonattendance can lead to detrimental health 

care implications. For instance, missing important preventative screening strategies (cancer screenings, etc) might 

mean the progression of disease states in additional systems thereby worsening the patient’s overall health.  

In addition, high risk patients experiencing medical visit fatigue will miss important specialist appointments, citing 

their escalating frustrations with the overwhelming number of medical visits that they must attend. I have heard this 

time and time again.  We owe it to our patients to lessen the burdens they are faced with when dealing with their 

chronic illnesses.” 

-  Dr. A. Kadri, Internal Medicine and Nephrology Specialist 
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Issues of timely access to multi-system management when needed remain, prompting a high 
rate of usage of the emergency room as a last resort. The traditional health care model is not geared to 
optimally manage an aging population with multiple chronic conditions as it does not optimize 
community based treatment coordination among various specialties, and many burdens are left on the 
shoulders of the acute healthcare system. These include: increased acute complications and increased 
ER visits, increased wait times, inaccessible files, discontinued preventative therapies, polypharmacy and 
duplicate investigations Figure 3. All of these burdens increase the cost and consequences to the health 
care system and to the patient. Undoubtedly there is a need for a new model of care to alleviate the 
burdens the current system is faced with. By increasing coordination of services for patients with 
chronic disease the overall financial cost to taxpayers would be significantly decreased, while 
simultaneously increasing patient quality of life; a highly desired outcome. 
   

 
 

Figure 3 A variety of examples of the health care burdens resulting from our current model of care. 
 
Our Siloed Health Care System 
 

Within our health care system we have highly trained professionals in both primary and 
specialty care. Their skills can benefit patients in our community tremendously; however our 
community-based systems of care need to adapt to maximize the effectiveness of these professionals in 
order to optimize outcomes for patients.  We have a very segmented or ‘siloed’ health care system, 
which leads to significant issues of coordination and access. A siloed system may lead to suboptimal 
outcomes for patients and escalating health care costs.34  The silo symptom of our traditional health 
care model leads to an array of health care burdens to both patients and the community, as was 
previously discussed, see Figure 3.  
Traditionally, our health care system tends to focus on disease or condition specific interventions, often 
in isolation of the efforts of other healthcare practitioners and with very little real time communication. 
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This can inadvertently lead to adverse outcomes due to suboptimal coordination and timeliness of 
care.34 For instance, in most pre-dialysis clinics, the focus for advanced chronic kidney disease care is 
often on managing and limiting renal-related complications such as anemia, altered bone metabolism, 
fluid balance issues as well as dialysis preparation and modality selection.35  What may at times get lost 
in the process is that optimally managing cardiovascular risk factors is of even greater importance in 
reducing morbidity and mortality in CKD patients.23,36 Providing integrated, comprehensive and evidence 
based care would certainly enhance patient outcomes while reducing burdens on the system. Utilizing 
an integrated network of multispecialty care professionals that have access to the same electronic 
medical record (EMR) and database of information would limit many of the current problems and allow 
for a timely and more cohesive and comprehensive treatment plan for the patient. Eliminating extended 
waits (sometimes even several months) to see specialists necessary to their care and limiting the need 
to travel (which may be several hours of travel time) for these appointments would be a huge benefit of 
a one-stop community vascular health centre for high risk patients.  

Primary care practitioners are central to this model and would be provided with support from 
the entire specialty care team, from multidisciplinary specialists to allied health care professionals, see 
Figure 4. The most important and trusted healthcare provider for a majority of patients, is their primary 
care practitioner. They will likely have the greatest success in ensuring adoption and compliance to 
evidence based therapies suggested by qualified specialists and have the greatest influence on affecting 
positive health care changes in patients in order to reduce the incidence of cardiovascular and renal 
disease. Enhancing coordination of multispecialty care in order to provide comprehensive and timely 
care plans to primary care practitioners for their high-risk cardiovascular and renal patients will be 
beneficial in helping to reinforce and follow through on suggested therapies. In addition, reducing the 
number of medical visits that high risk cardiovascular and renal patients must attend allows for more 
time with their primary care practitioners. In order to reinforce recommendations and therapies after 
visiting the specialty centre there must be a mandatory visit to the patient’s primary care practitioner in 
order to review the comprehensive care plan provided thereby enhancing patient adherence and 
education. 

 
Figure 4 The Integrated Multispecialty Patient Care Team 
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This model fosters mutually beneficial outcomes for the patient and the entire health care team. 

It provides primary care practitioners with the tools they need to effectively manage their patients and 
an environment for specialists to work cooperatively to improve patient outcomes. Reduced therapeutic 
inertia in interventions would be seen due to the immediate opportunity to discuss complex cases with 
other specialists. A greater accountability for managing each cardiovascular issue through case 
management and assigning issues to each specialty would also improve patient outcomes. An integrated 
specialty centre would provide better follow up on interventions through comprehensive case 
management, particularly restarting medications that have been held for acute conditions that may 
have resolved quickly. For instance, transient hyperkalemia on ACE therapy leading to discontinuation, 
temporary cessation of statin therapy due to perceived side effects, or ASA or anticoagulant withdrawal 
due to temporary side effects. Often these medications are discontinued for transient reasons and never 
restarted due to uncertainty about reasons for discontinuation, safety of use, or lack of availability of 
close follow-up. The opportunities for improved health care services are significant and illustrate the 
need for health care reform.  
 
 
The Benefits of Wellness Focused Preventative Care  
 

 Care delivered within the community can help patients and practitioners promote a focus on 
maintaining wellness. This is in contrast to hospital-based care which tends to give patients a perception 
of increasing illness. For patients with chronic disease obtaining acute care in a hospital rather than a 
community setting could result in an increased chance of acquiring infection and further illness.  
 A wellness model must shift the focus of patient care away from an acute care ‘treatment’ model to 
one that focuses on disease ‘prevention’. A model that focuses on preventative care will certainly 
provide improved patient outcomes. For instance, the limitations of CKD treatments and high morbidity 
rates illustrate the critical importance of instituting a preventative model to slow or prevent progression 
of the disease.37 Care that begins before the onset of disease is termed ‘primary intervention’, once the 
diseased state is confirmed onset of care is ‘secondary intervention’ and following the onset of disease – 
in order to prevent further co-morbidities - is ‘tertiary/late intervention’.38  
 Preventative strategies have been shown to reduce risk of cardiovascular and renal disease 
progression in both primary and secondary disease settings. Interventions are much more effective 
when instituted earlier when the burdens of established disease are lower and they become less 
effective as organ damage increases and diseased states progress. The benefits of optimizing these 
therapies are established in well-conducted scientific studies and have benefits across many different 
disease states,39,40 as shown in Table 2.  
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Table 2 Studies highlighting primary, secondary and late interventions in various disease states.  
Condition Studies Supporting Effectiveness of 

Primary and Secondary Interventions 
Studies Confirming Late 
Intervention Ineffective 

DM Diabetes Care41 Appropriate lifestyle and medical interventions 
reduce the risk of CVD in diabetics. 
MedDiets42  A Mediterranean diet without calorie restriction is 
effective in reducing the incidence of DM in those with high CVD risk.  
CARDS43 The effectiveness of lipid lowering treatment (atorvastatin) 
was evaluated in patients with type 2 diabetes without high LDL 
cholesterol in primary prevention of CV events and reduced mortality 
by 27%.  
JPAD13 Low dose Aspirin in DM 2 patients with mild (but not severe or 
slight) renal dysfunction was useful in primary prevention of 
atherosclerotic events of IHD, stroke and PAD. 
DCCT11 intensive blood sugar control delays onset of diabetic 
retinopathy, neuropathy, nephropathy in IDDM 
UKPDS44 Metformin monotherapy reduces mortality and 
cardiovascular morbidity and mortality, and is favourable in most 
patients with newly diagnosed type 2 diabetes when dietary measures 
insufficient.  
STENO-245 Multifactorial intervention when done early reduces 
vascular complications and rates of death from any cause and CV 
causes 
ADVANCE46 A 20% decrease in nephropathy shown with tight bs and 
bp control but has no significant effect in reducing macrovascular 
disease, less burden of CVD at onset of trial 
ABCD47,48 In patients with type 2 diabetes and HTN nisoldipine group 
showed significantly higher rate of MI than in the enalapril group.  
BENEDICT49 Patients with type 2 diabetes, HTN had the lowest 
incidence of persistent microalbuminuria (5.7%) on trandolapril plus 
verapamil compared to other treatment groups. 

ACCORD50 Patients with pre-existing 
DM for 10 years and established 
CVD showed no reduction in CV 
events with BP and lipid therapies.  
Look AHEAD51 Intensive lifestyle 
intervention focusing on weight loss 
did not reduce cardiovascular 
events in DM2 overweight or obese 
patients (DM pre-existing for 
median of  5 years) 
VADT52 Intensive glucose control 
had no significant effect on rates of 
major cardiovascular events, death 
or microvascular complications in 
patients with long-standing poorly 
controlled DM2 (also found 
increased rates of adverse 
hypoglycemia). 
FIELD53 DM2 patients (median 
duration = 5 yrs) without previous 
statin administration did not benefit 
from fenofibrate through reduced 
risk of coronary events  
TREAT54 Patients with DM2 + CKD + 
anemia did not benefit from 
darbepoetin. Treatment group had 
increased risk of stroke with no 
difference in CV event, renal event 
or death as compared to placebo 

HTN DASH55 Benefits of lifestyle interventions in reducing need for meds 
(diet rich in fruits, vegetables, and low-fat dairy foods and with 
reduced saturated and total fat can substantially lower blood 
pressure), offers an additional approach to preventing and treating 
hypertension.  
ACCOMPLISH56 and ALLHAT57 Studies in high risk but less established 
CVD resulted in less CVD and HF with HTN therapies 
LIFE58 Losartan treatment resulted in a reduction in CV morbidity in 
patients with left ventricular hypertrophy documented by ECG. 
PROGRESS59 Reduction in stroke observed in both hypertensive and 
non-hypertensive patients with history of stroke or TIA 
SHEP60 Patients with systolic hypertension showed a reduction in 
major adverse cardiovascular events at 5 year follow-up when treated 
with chlorthalidone. 
HOT61 Hypertensive patients taking felodipine as initial therapy and 
following a subsequent 5 step regime experienced a reduction in 
blood pressure as well as a reduction in all major CV events. 
SYMPLICITY-HTN 262 Catheter-based renal denervation substantially 
reduced blood pressure in treatment-resistant hypertensive patients. 
SYST-Eur63 The primary endpoint of fatal and nonfatal stroke was 
reduced by 42%. 
 

VALUE64 The comparative statin 
study does not show a significant 
difference between the treatment 
groups with regard to the primary 
end point in patients with 
hypertension AND coronary disease, 
cerebrovascular disease, peripheral 
arterial disease or left ventricular 
hypertrophy (high risk patients).  
DRASTIC65,66,67 In patients with HTN 
and renal artery stenosis no 
significant differences between the 
angioplasty and drug-therapy 
groups in systolic and diastolic blood 
pressures, daily drug doses, or renal 
function. 
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Condition Studies Supporting Effectiveness of 

Primary and Secondary Interventions 
Studies Confirming Late 
Intervention Ineffective 

HTNcont’d HYVET68 Treatment of patients over 80 years old with diuretic 
indapamide (and perindopril if necessary) resulted in 23% reduction in 
death from CV causes and 21% reduction in all-cause mortality.  
STOP-Hypertension 269 Reduction in CV events and mortality in elderly 
hypertensives on both classical and newer antihypertensive agents 
(Lisinopril, enalapril, isradipine and felodipine).  
 
Aerobic exercise reduces BP in both hypertensive and normotensive 
patients and should be considered an important component of primary 
prevention70 

 

Lipids Weight reduction by dieting increases HDL-C and decreases other blood 
lipids and is a viable approach to normalize lipid levels in overweight 
patients.71 
 
HPS10 Regardless of initial cholesterol concentrations, simvastatin 
reduced rates of MI, stroke, revascularization and all-cause mortality in 
high cardiovascular risk patients 
ASCOT-LLA72 Atorvastatin in hypertensive patients with risk factors for 
CHD and up to average cholesterol reduced major CV events (non-fatal 
MI, fatal CAD, stroke) but not all-cause mortality. 
SHARP73 Patients on simvastatin and ezetimibe therapy with CKD 
experienced decreased atherosclerotic CVD, findings emphasize need to 
treat early in disease.  
ASTEROID74 Patients with evidence of CAD and indication of coronary 
catheterization received intensive statin therapy which resulted in 
significant regression of atherosclerosis.  
CARDS43,75 Patients with type 2 diabetes and one other risk factor for 
CHD experienced 5.8% acute coronary heart disease events compared to 
9.0% for placebo group. 
JUPITER76,77 In high risk patients with elevated hsCRP but normal LDL 
levels, rosuvastatin significantly reduced the incidence of major 
cardiovascular events. 
4S78 Patients with CAD and serum total cholesterol levels between 5.5 
and 8.0mmol on simvastatin experienced a risk reduction of 30% and a 
42% reduction in the risk of coronary death. 
WOSCOPS79 Pravastatin administered to men with hypercholesterolemia 
without previous history of MI reduced incidence of non-fatal MI and 
cardiovascular death by about 30% 
LIPID80 Pravastatin therapy reduced mortality from CAD, overall 
mortality and incidence of CV events in high risk patients with MI or UA 
with a broad range of initial cholesterol levels. 
HHS81 Gemfibrozil decreased the incidence of coronary heart disease (no 
difference in overall mortality) in asymptomatic patients with primary 
dyslipidemia. 
MEGA82 In patients with mild or moderate hyperlipidemia, low dose 
pravastatin reduced the risk of CVD by 30%-40% in all age groups and 
both genders. 
Brown et al.,83  showed in high risk men with increased ApoB levels, 
intensive lipid-lowering therapy decreased progression to coronary 
disease, increased regression of atherosclerosis and reduced the 
frequency of CV events. 

4D84 & Aurora85 No benefits in CV 
event reduction with statins for 
patients on hemodialysis or stage 4 
CKD. 
ALERT86 Although fluvastatin 
lowered LDL, there was no 
significant benefit in risk reduction 
of coronary intervention or 
mortality in hemodialysis patients 

 

mailto:windsor.nephrology@careforkidneys.org


 

 

 

P a g e  | 15 

 

__________________________________________________________________________________________________________________ 
 

1106 Ouellette Avenue, Suite 104, Windsor, Ontario, N9A 1C9 
Phone  519.946.0103    Fax  519.977.6690    Email  windsor.nephrology@careforkidneys.org 

www.careforkidneys.com 
______________________________________________________________________________ 

 

Condition Studies Supporting Effectiveness of 
Primary and Secondary Interventions 

Studies Confirming Late 
Intervention Ineffective 

CKD MICRO-HOPE87 Patients with diabetes and microalbuminuria given 
ramipril. For patients without microalbuminuria there was a reduction in 
risk for new onset micoalbuminuria(relative risk 9%, p=0.17). Ramipril 
also reduced the risk of combined microvascular outcomes in patients by 
16% (p=0.036).  
IRMA-288 Patients that were hypertensive with Type II diabetes and 
microalbuminuria on irbesartan therapy resulted in a reduction of 
development of nephropathy.   
IDNT2 Hypertensive Type II diabetic patients on irbesartan showed 
delayed progression of renal disease and lower mortality.  
The Collaborative Study89 Captopril slows progression of diabetic 
nephropathy in patients with DM for over 7 years. 
AASK90,91 Ramipril reduced the risk of end stage renal disease and death 
by 22% (p=0.04) and 38% (p=0.004) compared to amlodipine and 
metoprolol groups in patients with HTN and GFR 20-65ml/min per 
1.73m2. 
RENAAL92 In patients with type 2 diabetes and nephropathy, losartan 
reduced incidence of end-stage renal disease (28%, p=0.02) but did not 
influence mortality rates.  
Benazepril Study93 Benazepril showed significant benefit to CKD patients 
with 23% reduction in the rate of decline in renal function. 

4D84 & Aurora85 No benefits in CV 
event reduction with statins for 
patients on hemodialysis or stage 4 
CKD. 
OCTOPUS94 BP-lowering ARB 
olmesartan did not reduce the risk 
of major cardiovascular event or 
mortality in hypertensive patients 
undergoing chronic hemodialysis. 
Chan et al.,95 showed combined 
ARB and ACEi in hemodialysis 
patients was associated with 
increased risk of cardiovascular 
death.  
TREAT96 Patients with DM2 + CKD + 
anemia did not benefit from 
darbepoetin vs. placebo. Treatment 
group had increased risk of stroke 
with no difference in CV event, renal 
event or death. 
  
CKD patients who had access to 
early nephrology referral showed 
reduced mortality, hospitalization, 
earlier placement of AV fistula and 
better uptake of peritoneal dialysis 
compared to late referral patients.97 

CAD Most MIs in women may be preventable by a combination of healthy 
diet and lifestyle factors such as healthy diet, moderate alcohol, physical 
activity and a healthy weight.98  
 
LHS12 Smoking cessation programs significantly reduced all-cause 
mortality and mortality due to cardiovascular disease even when 
successful in minority of patients. 
CURE99 Patients with ACS without ST segment elevation benefit from 
clopidogrel in prevention of cardiovascular outcomes (with increased risk 
of bleeding). 
CARE100 Pravastatin reduced MI recurrence and stroke in patients with 
previous MI and average cholesterol. 
PrediMED101 A Mediterranean diet with olive  oil or nuts reduced the 
incidence of major cardiovascular events in high risk patients (MI, stroke, 
cardiovascular death). 
MRFIT102,103 A primary prevention trial to examine the multifactorial 
intervention program’s effect in mortality for CHD determined significant 
reduction in fatal and nonfatal CHD and CVD rates. 
AIRE104 Ramipril reduced the risk of sudden death by roughly 30% but did 
not alter the rate of stroke in patients with evidence of HF and surviving 
AMI.  
EUROPA105 ACEi perindopril reduced cardiovascular death, MI, cardiac 
arrest, ACS and development of heart failure in patients with stable CAD 
without HF. 

PEACE106 Patients with CAD on 
trandolapril showed no benefit 
against CV or MI events. 
TRANSCEND107 ACEi intolerant 
patients with CAD, CVD, PVD or end-
organ DM on telmisartan (ARB) 
showed no benefit over placebo 
against composite outcome of 
cardiovascular death, MI, stroke or 
hospitalization from heart failure. 
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Condition Studies Supporting Effectiveness of 

Primary and Secondary Interventions 
Studies Confirming Late 
Intervention Ineffective 

CADcont’d Simvastatin + niacin show angiographically measurable benefits and 
lower frequency of cardiovascular endpoint (death, MI, stroke or 
revascularization) in patients with coronary disease and low plasma HDL 
but normal LDL.108   
Gemfibrozil therapy significantly reduces risk of major cardiovascular 
events by raising HDL in CAD patients.109  
BHAT110 In patients with acute MI daily administration of propranolol 
resulted in a mortality rate reduction of 26%. Use of beta blockers in high 
risk patients reduced the mortality rate by 43%.  
GREACE111 Total mortality was 2.9% in patients taking atorvastatin 
versus 5% with standard care in patients with CHD with similar 
reductions in coronary morbidity and mortality.  
ONTARGET112 Patients with vascular disease or high-risk diabetes 
without HF were treated with either telmisartan, ramipril or both. 
Telmisartan and Ramipril were considered equivalent and were 
associated with less angioedema whereas no benefits of combined 
therapies were discovered (and more adverse events).  
PCI-CURE113 Patients with symptoms of acute coronary syndrome 
undergoing percutaneous coronary intervention on long term 
clopidogrel after stenting had a lower rate of CV death or MI (31% 
reduction). 
PROVE IT-TIMI 22114 In patients who had acute coronary syndrome 
atorvastatin reduced all-cause mortality over pravastatin.  
VALIANT115,116 In patients with HF and/or LVSD after MI, valsartan was as 
effective as captopril in reducing CV events.  
 
Dietary and non-dietary intake of n-3 polyunsaturated fatty acids 
decreased overall mortality, death due to MI and sudden death in CAD 
patients.117 

QUIET118 Quinapril did not reduce 
incidence of ischemic events, the 
progression of atherosclerosis and 
all-cause mortality in patients with 
IHD that had already undergone 
angioplasty or atherectomy. 
 
 

CHF SOLVD1 Patients on enalapril in prevention trial with no history of HF 
showed a significant reduction in death or development of CHF than 
patients in treatment trial entering study with clinical evidence of CHF. 
 
SAVE119 Reduction in morbidity and mortality with captopril in patients 
who with left ventricular dysfunction and a history of MI.  
RALES120 Patients with CHF taking spironolactone experienced largest 
benefits in reduction of morbidity and mortality relative to highest 
pretreatment levels 
EPHESUS121 Patients with MI complicated by left ventricular dysfunction 
and heart failure on eplerenone showed a reduction in morbidity and 
mortality.  
HOPE122 The rate of death and CV events was reduced in high-risk 
patients on ramipril. 
CONSENSUS123 Enalapril in CHF patients reduced mortality by 
progressive heart failure (rather than sudden cardiac death) and also 
showed greater improvement in NYHA classification along with 
decreased need for other medications. Implies that benefit is due to 
reduced progression of HF 
AIREX124 In the long term follow up of patients with clinical HF after 
acute MI, there was relative RR of over 35% in all-cause mortality for 
patients with ramipril  
CORONA + GISSI-HF125 Statistically decreased risk of MI in patients with 
ischemic heart disease on rosuvastatin 

HFPEF126 Data seems to suggest 
ACEi are successful only in HF 
patients with reduced EF rather 
than preserved EF.  
I-PRESERVE127 In patients with CHF 
but normal LVEF, ibersartan did not 
improve mortality or morbidity. 
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Condition Studies Supporting Effectiveness of 

Primary and Secondary Interventions 
Studies Confirming Late 
Intervention Ineffective 

CHFcont’d CHARM-OVERALL128 In patients with CHF a reduction of CV related 
deaths was seen with patients on candesartan therapy. 
CHARM-ADDED129 In patients with CHF candesartan added to ACE 
therapies led to clinically important reduction in CV events.  
VALHEFT130 Patients with NYHA class II-IV HF taking valsartan had a 
reduced rate of morbidity and mortality from HF and improved NYHA 
class.  
COPERNICUS131,132 Patients with symptoms of heart failure on carvedilol 
experienced a 35% reduction in the risk of death.   
MERIT-HF133 Treatment of patients with NYDA class II-IV HF metoprolol 
significantly reduced all-cause mortality when added to standard 
therapies. 
RESOLVD134,135 Patients with stage I and II CHF the use of metoprolol CR 
improves ventricular function and results in lower morbidity. 

 

CVD SPARCL136 Daily high dose of atorvastatin reduced the incidence of 
stroke and cardiovascular events in patients with recent TIA without 
known CVD (with slight increase in hemorrhagic strokes). 
PROGRESS137 Patients (with or without HTN) with history of TIA or stroke 
with CBVD showed reduction in risk of stroke, coronary and vascular 
events on perindopril and indapamide. 
 
Statin use early during stroke hospitalization is associated with improved 
post-stroke survival and withdrawal is associated with worsened 
survival.138 
PROspective In high risk DM2 patients with previous stroke, pioglitazone 
reduced the recurrence of stroke (no effect in patients without previous 
stroke).139 
HPS140 Simvastatin reduced ischemic strokes, TIA and need for carotid 
intervention in individuals that were high risk for vascular disease. It 
reduced vascular events in those that already had CVD. 
MOSES141 The incidence of all-cause mortality, CV or CBV events was 
reduced in hypertensive stroke patients (high-risk patients) was reduced 
and a high percentage of patients reached target blood pressures. 
Protective effects of eposartan were seen over nitrendipine in high risk 
patients.  
STT142 Alteplase significantly improves outcomes in stroke patients when 
administered under 4.5h, with emphasis on earlier treatment leading to 
bigger benefits. 

 

PVD Role of Aspirin unclear in primary prevention as one needs to weight the 
risk of bleeding with the benefits of vascular prevention (ATT, meta)  
CAPRIE143 In patients at risk of vascular events with atherosclerosis plavix 
was more effective than aspirin in reducing CV events.  
ATT144 Aspirin resulted in reduction of serious vascular events, stroke 
and coronary events in secondary prevention trials of vascular disease.  
In patients with Stage I or II PAD including those with DM2, low dose 
Aspirin reduces major vascular events (death, MI, stroke) and critical leg 
ischemia.145 
STIMS146 Ticlopidine reduces cardiovascular and cerebrovascular 
morbidity and mortality in patients with intermittent claudication. 
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Condition Studies Supporting Effectiveness of 

Primary and Secondary Interventions 
Studies Confirming Late Intervention 

Ineffective 

AFib In patients with non-valvular AF without history of stroke or TIA, dose-
adjusted warfarin significantly reduces stroke and embolic events vs. 
ASA (but carries a risk for intracranial hemorrhages).147 
SPAF148 Warfarin and aspirin showed a reduction in ischemic stroke 
and systemic embolism in patients with atrial fibrillation.  
ROCKET AF149 Xarelto was non-inferior to warfarin in patients with AF 
and both experienced reduction in stroke events. 
RE-LY150 Patients on dabigatran and warfarin at increased risk of 
stroke with AF had similar reductions in rates of stroke on both of 
these therapies.  
AFFIRM151 In patients with AFib at risk of stroke there was no 
significant advantage between heart rate control over rhythm control 
therapies in preventing mortality.  
CTAF152 Patients with at least one episode of symptomatic AFib taking 
amiodarone experienced 35% recurrence of AFib and patients on 
sotalol and/or propafenone experienced 63% recurrence.  

No late intervention data available for 
dialysis patients with atrial fibrillation. 

 
 From the multitude of studies presented in the preceding table, it is clear that early primary and 
secondary intervention treatments are more effective and show more favourable patient outcomes than 
late interventions. Treatments after significant disease burdens have been repeatedly shown to be much 
less effective in reducing morbidity and mortality. Instituting and optimizing these therapies according 
to available data can dramatically improve patient outcomes.  
 
The Patient Impact and Costs of Acute Health Care  
 

In medicine, our primary focus for research and innovation should be on improving patient 
outcomes in a cost-effective manner in order to allow for potential broader applications. When 
considering systematic changes to our healthcare system, we must first understand the challenges 
patients face as end-users within our current framework. To a patient with multiple chronic illnesses, 
navigating through our current healthcare system can be quite onerous. In particular, a high-risk 
vascular patient is often seeing three or four different specialists (endocrinologist, cardiologist, 
nephrologist, vascular specialist, neurologist, internist, etc.) regularly while still trying to maintain 
routine contact with their primary care practitioner. In fact, an advanced CKD patient is recommended 
to see their nephrologist at pre-dialysis clinic visits up to 6 times per year.35,153 Multiple medical visits to 
different specialists, numerous different laboratory investigations attached to each of these visits, 
additional investigations and imaging tests, often with significant duplication, may translate into well 
over 20 different medical visits per year. This does not consider any other medical conditions they may 
be trying to manage as well.   This can be quite time-consuming and overwhelming to patients and 
family members who often have to take time away from work and home to attend these appointments, 
leading to medical visit fatigue and subsequently a lack of attendance. If high risk patient care is not 
optimally coordinated and attended, there is potential for suboptimal patient outcomes, disease 
progression and an increase in morbidity and mortality.154,155  

In addition, in subacute situations care is not readily accessible, and may lead to the need for 
emergency room visits and potentially for hospital admissions. In our current system, access to semi-
urgent specialty care is usually through the emergency room. The rising cost of delivering services in an 
acute care setting is putting a strain on our healthcare system.29,156 It is extremely important to build the 
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appropriate capacity and services within the community to prevent acute illness and the progression of 
chronic disease to limit vital organ damage and the need for emergency room visits, hospital admissions 
and acute care services. In addition, the cost of delivering certain services in hospital settings has been 
shown by the Ministry of Health to be approximately 30% higher than in community based settings.157  

As healthcare professionals, doctors and nurses alike, our most important role within the 
healthcare system is to act as patient advocates.  I routinely see the significant impact on patients and 
families that acute illness can cause. The reduction in quality of life to patients, stress on families and 
the economic impact of lost wages are significant side effects and deserve quality improvement 
measures. As a nephrologist, it is often disheartening to see the constant turnover of patients in dialysis 
units with new patients needing dialysis services on a regular basis.  As a medical community, we should 
be using the available evidence to guide our decision-making and adjusting healthcare system delivery 
strategies to try and optimize outcomes for patients in the most cost-effective manner. 
 
  “Insanity: doing the same thing over and over again and expecting different results.” 

- Albert Einstein  
 

 
 

 
Windsor Regional Vascular Health and Research Institute 

 
Target Population and General Objectives  
 

The high-risk cardiovascular and chronic kidney disease patient would be ideally served in a 
single site multi-specialty and multidisciplinary centre of excellence with a common EMR and enhanced 
coordination of care between specialists and primary care practitioners. This patient population would 
consist of those that require ongoing input and collaboration between multiple specialists and primary 
care practitioners to improve health, avoid emergency room visits, the need for acute care services and 
for hospital admissions.  This includes patients with established: 

 

 Cardiovascular disease 
 Advanced chronic kidney disease 
 Cerebrovascular disease 
 Peripheral Vascular disease or Wound Care needs 
 Difficult to control risk factors such as hypertension, diabetes or dyslipidemia 
 Significant complications of therapy or significant polypharmacy 
 High risk of requiring sub-acute or emergency services or hospital admission 

 

 The primary focus is to study and critically analyze how to effectively reduce cardiovascular and 
kidney disease in high risk patients in a community based academic research setting in order to reduce 
morbidity and mortality. The secondary focus would be to reduce the need for emergency room 
services, hospitalizations and prevent progressive vital organ damage in a cost effective manner.  
Additional goals would include enhancing patient satisfaction, access to care and adherence to proven 
therapies known to have benefits in reducing the incidence of cardiovascular and renal disease. 
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Vascular Health and Research Institute - Five Pillar Model of Care  

 
 
 

1. Patient Centred and Accessible Care 

 
Models of health care delivery must become more patient centred in order to be successful in 

achieving desired outcomes. We must realize that the challenges that patients face are real and 
meaningful and unless addressed can limit our ability to deliver cost-effective care.  Simple measures 
such as increased hours of operation of a clinic and free parking can dramatically improve attendance 
and ensure that fewer patients are lost to follow up. Once a patient is lost to follow up, they would be 
more likely to experience disease progression and require the use of emergency services. Reducing the 
total burden of visits for care (less lab work and testing duplication and multi service visits) while 
enhancing interaction with specialty services and primary care will likely lead to greater adherence to 
therapies and attendance to visits. In addition to expanded hours, the availability of subacute care and 
reduced wait times to see specialists can reduce the need for emergency room visits and hospital 
admissions by addressing issues proactively to prevent acute illness from developing. Using technology 
such as videoconferencing to reduce travel time for patients can also be incorporated to improve access 
to care.  Having multispecialty (cardiology, nephrology, endocrinology, neurology, internal medicine, 
vascular and wound care, etc) and multidisciplinary services (nurse practitioners, physician assistants, 
social workers, dieticians, clinical pharmacy specialists, lab technicians) coordinated at a single site 
community-based centre will ensure that patients who need services will have ease of access.  
Comprehensive and coordinated patient care that is made easier and more accessible to patients - as 
well as continuous follow-up with primary care will almost certainly enhance patient satisfaction which 
usually translates into greater uptake of proven preventative therapies and improved patient outcomes.  
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2. Prevention and Wellness Focused Care 

 
As a healthcare system we must shift our focus and resources from treating established acute illness 

to promoting health, wellness and disease prevention. This will not only help keep our population 
healthier and living longer with a higher quality of life but will also reduce acute care expenditures that 
account for a significant proportion of overall health care costs.29 These efforts should be community-
based, coordinated and focused on instituting evidence-based preventative health care strategies.  
Increasing education among affected populations in conjunction with enhancing public awareness is a 
key component of promoting health and wellness strategies.  Using available technology and web-based 
approaches for education and awareness will help patients and family members engage more actively in 
their care.  Promoting self-management strategies has been shown to improve achievement of target 
quality indicators.158,159  
 

3. Enhanced Coordination of Care  

 
A comprehensive team approach to care of the high risk patient will almost certainly have multiple 

quantifiable benefits to patients and to the healthcare system.160 Enhancing coordination of care has the 
potential to dramatically improve uptake of proven preventative therapies to reduce the incidence of 
cardiovascular and kidney disease. In addition to this, enhanced coordination of care can reduce 
polypharmacy and potential medication errors that can lead to adverse events and emergency room 
admissions.32,33 Multiple specialists and healthcare team members interacting around complex cases in a 
coordinated fashion can only improve quality of care and outcomes. Using a single electronic medical 
record can help various healthcare team members easily access information that is vital to preventing 
errors and ensuring that each patient has the most optimal plan of care. Using case managers (nursing 
specialists, clinical pharmacy specialists etc) within the specialty clinic that can reach out to primary care 
practitioners and local pharmacies and continually update them on therapeutic interventions and care 
plans will help coordinate care to maximize involvement of primary care practitioners to help carry out 
and reinforce optimal care plans. Using technology to provide patients with access to their own records 
through a web-based portal will help communication with other healthcare practitioners both within the 
community and abroad. This will allow 24 hour access to records when needed by any acute care facility 
or emergency room anywhere in the world.   Too often, due to the lack of coordination of care and 
information sharing, important proven preventative therapies for cardiovascular and kidney disease are 
discontinued and never restarted or never initiated in the first place.  Studies show that the uptake of 
these proven therapies may be as low as 50%.161 Improving this uptake can have a dramatic effect on 
reducing acute illness and organ damage that can increase patient morbidity and mortality.36,40,161 On an 
outpatient basis, there are often significant wait times to see specialists.  This leaves opportunities for 
patients to fall through the cracks when subacute management issues arise.  In a coordinated model, 
where multi-specialty assessment is immediately available when necessary, there will almost certainly 
be higher success rates in avoiding rapid clinical deterioration, which prompts the use of the emergency 
room for access to needed urgent specialty care. 
 

4. Academic and Research Oriented  

 
A high functioning team of healthcare specialists is likely to accomplish much more than any single 

individual could in improving patient outcomes. Opportunities to collaborate, information share and 
transfer knowledge and practice patterns in an academic research setting can only lead to benefits for 

mailto:windsor.nephrology@careforkidneys.org


 

 

 

P a g e  | 22 

 

__________________________________________________________________________________________________________________ 
 

1106 Ouellette Avenue, Suite 104, Windsor, Ontario, N9A 1C9 
Phone  519.946.0103    Fax  519.977.6690    Email  windsor.nephrology@careforkidneys.org 

www.careforkidneys.com 
______________________________________________________________________________ 

 

our patients. Promoting academic research and teaching in a community based setting would be an 
exciting and intellectually stimulating opportunity for aspiring physicians and healthcare personnel that 
would ultimately enhance recruitment of elite professionals. The use of a single database will enhance 
research opportunities in cardiovascular and kidney disease management in order to reduce the rates of 
morbidity and mortality in our region. The opportunity to provide regular teaching and educational 
lectures to medical and nursing trainees within the community about chronic disease prevention will 
enhance the experience of the younger generations of healthcare professionals. Hopefully this will help 
to shift traditional models of healthcare education, which have historically focused on treating acute 
illness to a model focused on promoting wellness and disease prevention. 
   

5. Cost-Effective with Quality Assurance 

 
Any novel model of healthcare delivery must focus on improving the quality of patient care while 

maintaining or reducing costs to the overall health care system. A single site community-based 
coordinated specialty centre for cardiovascular and renal care has the potential to be a more cost-
effective solution than traditional models of care.157 Enhanced coordination and access to specialty care 
will likely lead to less duplication, increased patient attendance, increased adherence to therapies, and 
reduced emergency room use and hospitalization. Over time, this may translate into significantly 
reduced incidence of end-stage renal failure, coronary artery disease, PVD, congestive heart failure and 
stroke rates. If this indeed is the case, it would translate into tremendous savings to our healthcare 
system. In addition to this, currently, for hospitalized patients with multiple chronic illnesses, they are 
often kept in the hospital longer than needed solely because of a lack of coordinated multi-specialty 
care within the community to allow a safe discharge. This type of clinic has the potential to reduce the 
length of stay of an admitted hospital patient with multiple chronic issues that needs close 
comprehensive attention post discharge. Continuous improvement and quality assurance measures 
would be easier to identify and implement in a single site facility.  This type of model also aligns closely 
with funding agency reforms and the stated direction of promoting community-based care in a patient 
centred fashion.16 

 
What we have accomplished since 2011: 
 

 Presented CDPM in Vascular Health to Erie St. Clair Local Health Integration Network – July 2011 
 Engaged local and provincial funding agencies, 2011-2015 
 Secured a centrally located community-based site - 2011 
 Established a local non-profit charitable foundation, Care For Kidneys Foundation - 2012 
 Implemented a single electronic medical record - 2013 
 Coordinated a multidisciplinary team - 2013 
 Developed a university-affiliated academic and productive research team - 2013 
 Established a community based Chronic Kidney Disease Clinic – 2013 
 Established Canada’s first ASH accredited Specialty Hypertension Clinic – Jan 2014 
 Proposed Business Case Outline to Erie St. Clair Local Health Integration Network – Apr 2014 
 Awarded prestigious grant to conduct first ever Windsor Based Clinical Trial (RCT) – 2014 
 Developed patient education resources for distribution within the community - 2014 
 Obtained letter of support from Ontario Renal Network – 2014 
 Obtained letter of support from Erie St. Clair Local Health Integration Network – 2015 
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Summary of the Goals of the 5 Pillar Model and Outcome Measures 
 
There are numerous potential benefits of a coordinated community-based cardiovascular and 

renal specialty centre of excellence: 
 

1. Enhanced patient satisfaction  
2. Increased patient safety  
3. Increased attendance to health care visits both in specialty and primary care setting 
4. Enhanced use of multi-specialty algorithms and care maps aimed at cardiovascular and renal 

disease therapy adherence 
5. Enhanced uptake of preventative therapies proven to reduce cardiovascular and renal disease - 

compliance 
6. Increased satisfaction of primary care practitioners with specialty care services 
7. Enhanced wellness promotion – adoption of self-management strategies and home-based 

therapies  
8. Reduced emergency room visits 
9. Reduced length of stay in hospital 
10. Reduced crash starts on to dialysis 
11. Reduction in incidence of end-stage renal failure requiring dialysis 
12. Reduction in costs related to acute care management of cardiovascular and renal disease 
13. Reduction in cardiovascular events such as myocardial infarction, stroke, need for amputation 

and heart failure and death rates from CVD and renal disease 
14. Increased academic activity with enhanced research opportunities 
15. Enhanced quality and coordination of outpatient medical and nursing teaching programs 

 

Governance Model 
 

A clinical advisory and quality assurance committee would be utilized to ensure the needs of 
patients and health care providers are being met to a high level of satisfaction, to continually improve 
patient outcomes and provide quality control.  

 
Figure 5 Windsor Regional Vascular Health and Research Institute Governance Model 

 
Research and Innovation Needed 
 

Research is an essential element within the field of medicine and in analyzing healthcare 
systems, which allows for continuous quality improvement. Our research group has been progressively 
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implementing components of this model over the last several years. We plan to actively study the model 
for key measures as described above.  We have been working collaboratively with various health care 
agencies in advancing the implementation of this model of care.  It will be extremely important to 
determine the true cost of delivering this type of care in a community based setting as historical funding 
models are based on costs within acute care facilities.    

We are extremely excited about the opportunities that can arise from increased collaboration of 
local specialists in a teaching and academic environment, stimulating innovative ideas and fostering 
research.  Ultimately, this can only enhance the drive to improve patient care and outcomes. In the 
process, the training of our future physicians can begin to shift towards an increased focus on 
prevention and not just on acute management of illness. In order for this to be effective, our medical 
and nursing learners must have significant exposure to this philosophy as part of their training. 
 
Change Management 
 

This model of care aligns with the principles of our provincial Ministry of Health and Long Term 
Care objectives,16 as well as the philosophy of our local healthcare agencies: Erie St. Clair LIHN and 
Ontario Renal Network. Traditional models of care must adapt to our changing population and their 
healthcare needs while demonstrating cost-effectiveness and long-term sustainability. Embracing the 
philosophical need for change is understandable to the vast majority who work within our healthcare 
system. Nonetheless changing existing healthcare systems and traditional practices is not an easy task. It 
requires buy-in from key stakeholders including funding agencies, healthcare providers as well as 
patients as end-users.159 Any proposed systematic changes must incorporate the following key principles 
to enhance adoption:  

 
1.  Patient-centred focus 
2.  Evidence-based decision making 
3.  High likelihood of improved cost-effectiveness 
4.  Measurable outcomes of value to patients, providers and healthcare agencies  
5.  Minimize disruption to existing practices 
 
The process of change management can be difficult to navigate through when you are 

disturbing the status quo.162 It must be clear to those involved and affected by the change that change is 
indeed necessary to achieve desired outcomes with the ultimate goal of improving patient care in the 
most cost-effective manner. What must also be clear are the consequences of maintaining the status 
quo. In the case of meeting the needs of an aging population from a cardiovascular and renal 
perspective, the escalating costs of providing acute care services are not likely to be sustainable.  In the 
absence of increased public taxation, this may translate into a reduction in services to patients, 
resources to frontline healthcare workers and funding to acute care facilities. It is also important to 
remember that making only small incremental improvements in key outcome measures can have 
dramatic effects on the healthcare system in terms of improving morbidity and mortality as well as 
significantly reducing healthcare costs.  
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Conclusion 
 

Health system reform is needed to address the changing needs of our population.  We must use 
patient-centred strategies with supportive evidence to guide our decision making and to positively 
engage funding agencies, health care providers, and the general public that we serve.  This is essential to 
aid in countering the inertia associated with maintaining the status quo and resisting change.  It is 
important to create innovative, cost-effective solutions to increase patient access and quality of care 
with the goal of improving quality of life and reducing acute care utilization with subsequent research to 
validate these hypotheses. Strategies aimed at chronic illness management reform in the United States 
acknowledge that a significant challenge to change was in convincing highly trained healthcare 
professionals - who felt that they were already doing a good job - to buy into the concept of trying to 
improve the achievement of quality targets.159 The real question is not whether we are doing a good job 
currently but rather, whether or not we can do better.  

Data suggests that optimizing proven therapies can reduce the high risk cardiovascular 
population from 20% down to less than 5%.7 On a broad scale, even decreasing rates of congestive heart 
failure, dialysis, heart attacks and stroke rates by only 5% can translate into hundreds of millions of 
dollars in savings to our health care system, not to mention the direct benefits of preventing these 
illnesses on patients and families.  The potential savings associated with implementing more cost-
effective health care strategies can be re-invested in supporting our frontline healthcare professionals 
with better staffing, resources and technology to make available the highest quality acute care services 
when needed. 

The Cardiac Care Network, Heart and Stroke Foundation and Ontario Stroke Network 
collaborated to produce “An Integrated Vascular Blueprint for Ontario” in August 2012. They reached 
similar conclusions about the benefits of an improved, patient centred and integrated system to 
improve services, continuity through transitions, health outcomes and quality of life for patients and 
caregivers.163 Improving the patient experience by establishing a single-site, team approach to 
comprehensive, coordinated and accessible care can only enhance adherence to proven therapies, 
reduce the burden of acute illness and the costs associated with it and increase patient satisfaction with 
the healthcare system. It is important to note that engaging and supporting the role of primary care 
provider is key to the success of this model. The primary care physician is the quarterback in this 
system that can re-inforce and promote adherence and compliance to therapy most effectively.  Too 
often, patients state they spend so much time on specialist appointments, that they don’t frequently see 
their primary care practitioners. In order for chronic disease management to be successful, the role of 
the primary care practitioner must be bolstered and supported. In the complex, high risk patient it can 
be challenging for primary care providers to significantly improve adherence to preventative strategies 
without highly specialized supportive care that is well coordinated amongst the specialty care team.  
Providing primary care practitioners with timely, comprehensive and well-communicated multi-
disciplinary and multi-specialty support for patients in their practice that are at highest risk for acute 
cardiovascular and renal illness will help provide them with more clarity on care plans to follow through 
on.  This coordination and reduced total burden of isolated visits to specialists can help return the lead 
in a patient’s care back to the primary care practitioner, improving ongoing preventative health 
maintenance for a broader array of conditions. 

Supporting cardiovascular and renal care specialists within the facility and armed with the 
resources they need to effectively intervene in a timely, coordinated fashion when caring for high risk 
patients will undoubtedly reduce the risk of emergency room utilization, hospital admissions and the 
need for acute care interventions in these patients.  A team of specialists with comprehensive support 
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services working in an academic research environment and in collaboration with primary care can only 
help enhance care delivered, which is ultimately the main goal for patients and practitioners. 

 
“Excellence is the gradual result of always striving to do better.” 

- Pat Riley 
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