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Abstract

Background: Cardiovascular disease (CVD) is a leading cause of morbidity and
mortality in patients with chronic kidney disease (CKD). Patients with CKD and CVD
are often excluded from randomized control trials leading to a paucity of evidence
guiding their care. This study leveraged province-wide administrative health data in
Alberta to describe the epidemiology of ischemic heart disease (IHD). We examined the
temporal trends in the burden of IHD and acute myocardial infarction (AMI) and
processes of care in patients with CKD in Alberta.

Methods and Results: Using the Alberta Kidney Disease Network database, we
created a cohort of patients (aged 18 years and above) who received a diagnosis of IHD
between 2003 and 2019. The number of IHD cases, non-ST elevation myocardial
infarction (NSTEMI) and ST-elevation myocardial infarction (STEMI) episodes were
determined by standard definitions and frameworks (international classification of
diseases (ICD) codes, procedural and physician billing codes). Processes of care was
determined by identifying the proportion of patients that received guideline-
recommended medications and/or procedures (coronary artery revascularization), and
achievement of quality of care markers of (LDL, HbAlc and albuminuria) within the 12
months following a diagnosis of IHD and 6 months following a diagnosis of STEMI or
NSTEMI. Individuals were categorized based on level of kidney function by KDIGO
criteria (stage G1/G2 eGFR >60 ml/min/1.73m?, stage G3 eGFR 59 — 30 ml/min/1.73m?,

stage G4 eGFR 29 — 15 ml/min/1.73m?* and stage G5 eGFR <15 ml/min/1.73m?.



Results: A total of 522,961 individuals were diagnosed with IHD in Alberta
between 2003 and 2019 and were included in our study cohort. These individuals were
categorized based on their level of kidney function according to KDIGO criteria.
Between 2003 and 2019, there was an increase in the age and sex-standardized
prevalence of IHD across all levels of kidney function and a decrease in the annual
incidence of STEMI and NSTEMI for most stages of CKD. Within the 12 months
following a diagnosis of IHD, patients with an eGFR > 60 ml/min/1.73m? filled relatively
fewer prescriptions for ACEi/ARB, statins, and beta blockers than patients with an eGFR
< 60 ml/min/1.73m?. Within the 6 months following the diagnosis of STEMI and
NSTEMI, as eGFR declined, fewer patients received guideline-recommended
medications and, in general, fewer patients achieved LDL <2 mmol/L and urinary ACR
< 3 mg/mmol. Additionally, in the 6 months following the diagnosis of STEMI and
NSTEMI, fewer patients underwent invasive coronary revascularization as eGFR
declined.

Conclusion: Between 2003 and 2019, the prevalence of IHD increased across all
stages of CKD, and there was a concomitant decreasing trend in the incidence of acute
forms of IHD (STEMI and NSTEMI). This may reflect the increasing longevity of
patients with IHD and CKD in Alberta during this period because of improvements in
their care. Guideline-based medications were utilized more frequently in patients with
CKD and IHD and less frequently in patients with CKD and STEMI or NSTEMI. PCI
and CABG performed less frequently in patients with CKD, with their use inversely

associated with eGFR. Future studies should better clarify the factors that mediate the



association between eGFR and treatment for IHD, STEMI, and NSTEMI, as well as look

at clinically important outcomes in patients with CKD.
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Chapter 1.

Introduction

1.1 Background

Cardiovascular disease (CVD) is a leading cause of morbidity and mortality in patients
with chronic kidney disease (CKD) (1). The risk for CVD-related mortality is higher in patients
with kidney failure treated with dialysis or transplant as well as in non-dialytic CKD patients
compared to the general population (2). For example, the mortality rate after myocardial
infarction is several-fold higher in CKD and dialysis patients (3,4). Patients with CKD appear to
be predisposed to CVD not only from traditional CVD risk factors, including type 2 diabetes,
hypertension, and dyslipidemia, but also due to non-traditional factors that are related to the
uremic milieu, including vascular endothelial dysfunction and inflammation (1). The mechanistic
pathways are linked to retention of uremic toxins, abnormalities in bone metabolism, anemia,
vascular remodeling and dialysis related factors (1,5). Despite the high prevalence of CVD
among patients with CKD, patients with CKD are frequently excluded from randomized control
trials of cardiovascular interventions (6,7). It has been suggested that this may be due to concern
for adverse effects from medications in patients with CKD, nephrotoxicity associated with
contrast dye and the possibility that including patients with CKD in trials may lead to null results
as the pathophysiologic mechanisms of their cardiovascular disease differs from the general
population (6-8). The net result is underrepresentation of patients with CKD in cardiovascular
disease trials and has led to a paucity of evidence informing the care of patients with CKD and
CVD. Thus, despite the high burden of CVD in patients with chronic kidney disease, they often
receive suboptimal medical care and interventions such as coronary angiography are frequently

underused in this patient population (8,9).

1.1. Trend in cardiovascular disease in patients with chronic kidney disease

It is well established that impaired kidney function is an independent risk factor for a
variety of cardiovascular diseases (10). For example, analysis of the Atherosclerosis Risk in

Communities (ARIC) prospective cohort, which followed 14, 857 middle aged American adults



from 1987 through 2002, found that the adjusted relative hazard ratio of developing heart failure
was 1.94 (1.49 to 2.53) for individuals with eGFR 60 mL/min per 1.73 m? compared to the
reference group with eGFR > 90 (11). Separate analysis of the ARIC cohort similarly found that
CKD independently increases the risk for other cardiovascular diseases, including stroke,

peripheral artery disease, coronary heart disease and atrial fibrillation (12—15).

CKD does not only lead to cardiovascular disease, but studies have also shown that the
risk of cardiovascular disease mortality is significantly greater in patients with CKD compared to
the general population. For example, in one meta-analysis of 10 cohorts with 266, 975 patients
found that the association between eGFR and the relative risk for all-cause mortality and
cardiovascular mortality steadily increased at eGFRs below 60 ml/min per 1.73 m? (16). This
study found that for cardiovascular mortality, the adjusted hazard ratios were 1.11 (0.93—1.32),
1.73 (1.49-2.00), and 3.08 (1.89-5.01) for eGFRs 60, 45, and 15 ml/min per 1.73 m?,
respectively (16). The adjusted hazard ratios for cardiovascular disease mortality were 1.11
(0.93-1.32), 1.73 (1.49-2.00), and 3.08 (1.89-5.01) for eGFRs 60, 45, and 15 ml/min per 1.73
m2, respectively (16). Similarly, in a Canadian cohort of 949, 119 people, when adjusted for age
and sex, cardiovascular disease accounted for 27.5% of deaths in individuals with normal kidney
function versus 58.0% in those with kidney failure (17,18).

There is some evidence that globally, patients with CKD and CVD, may be experiencing
improved clinical outcomes over time (3,19-24). In the US Renal Data System database 2023
Annual Report, the adjusted rates of hospitalization for cardiovascular disease in patients with
CKD who were Medicare fee-for-service (FFS) beneficiaries aged > 66 years decreased
dramatically in 2020, after being stable between 2013-2019 and slightly increasing in 2022 (20).
Studies have also shown that, in the United States, uptake of evidence-based cardiac therapies
have increased between 2006 and 2012 in patients with AMI and CKD, and that PCI is
associated with a lower risk of hospital mortality across all stages of CKD following both
STEMI and NSTEMI (24). An analysis of the Japanese Society of Dialysis Therapy registry
found that all-cause mortality in dialysis patients significantly decreased from 1988 to 2013 and

that this was mainly due to decreased deaths from cardiovascular disease (19).



1.2. Definition: ischemic heart disease

Although it is well established that patients with CKD suffers a disproportion burden of
all forms of CVD, the focus of this thesis will be ischemic heart disease (IHD) which is a term
generally used to describe the pathophysiological state of an inadequate supply of blood to the
myocardium due to obstruction of the coronary arteries that is commonly the result of
atherosclerosis (25). IHD will be used as an umbrella term that encompasses both acute and
stable coronary syndromes (25). Acute coronary syndromes (ACS) result from sudden reduction
in coronary blood flow causing myocardial ischemia and variable degrees of damage to the
myocardium called myocardial infarction (25). ACS can be sub-classified as either ST-elevation
myocardial infarctions (STEMI), non-ST elevation myocardial infarctions (NSTEMI) or unstable
angina based on the clinical context, associated ECG changes and presence or absence of
biomarkers of myocardial damage when a patient presents in an appropriate clinical context (26—
28).

Acute coronary syndromes are in contrast to stable coronary artery disease which results
from reductions in coronary blood flow (25). Stable coronary artery disease includes patients
who have received treatment for an ACS and have been discharged in stable condition as well as
patients with ischemic cardiomyopathy, stable angina and those diagnosed with coronary artery
disease based on the results of screening tests (29). I will elaborate next on the management of
IHD based on the current state of the evidence, and specific elements to consider in patients with

CKD.

1.3. Management of ischemic heart disease

This comprises of acute management for patients presenting with acute coronary
syndromes as well as long-term medical management for patients with stable ischemic heart
disease (26,27). For patients presenting with STEMI, immediate reperfusion, either with
fibrinolysis or, preferably, coronary angiography and percutaneous coronary intervention (PCI)
as needed is recommended (26). Among patients with NSTEMI, an immediate invasive strategy
with angiography and PCI if indicated is recommended for patients presenting with very high-
risk criteria, for example hemodynamic instability, and an inpatient invasive strategy, within the

first 24 hours, is suggested for patients with high-risk criteria (26). Guidelines recommend that



PCI should be performed in patients with ACS and moderate-severe CKD (stage 2-3), citing that
there is no current evidence of benefit in those with severe CKD or those who are dialysis
dependent. In addition to immediate coronary artery reperfusion in patients presenting with
STEMI and an early invasive strategy in high risk patients presenting with NSTEMI all patients
with a new diagnosis of ACS are started on anti-platelet therapy with daily low dose aspirin in
combination with a P2Y'12 inhibitor for a limited duration unless there is an indication for anti-
coagulation (26).

After management of the initial acute coronary syndrome event, the long-term medical
management follows the same guidelines for patients with stable ischemic heart disease, which
includes high intensity-statin therapy, anti-platelet therapy, disease modifying therapies and anti-
anginal medications in addition to risk factor modification as tolerated, irrespective of their
degree of kidney (26,29). High intensity statin therapy should be initiated regardless of initial
LDL-values with the recommended reduction differing based on the guidelines and year of
publication (26,29). The Canadian Cardiovascular Society (2016) recommended that patients
with atherosclerotic cardiovascular disease obtain a target LDL-C <2.0 mmol/L or >50%
reduction from baseline (30). For patients with CKD, the KDIGO guidelines recommend against
a treat to target approach for patients with CKD in favour of a “fire and forget” approach (31).
Disease modifying therapies include, beta blockers for patients with a left ventricular ejection
fraction of <40%, ACE inhibitors (ACEi) for patients with heart failure symptoms, LVEF <
40%, diabetes, hypertension and/or CKD and SGLT2 inhibitors for patients with heart failure or
type 2 diabetes (26,29). Risk factor modification includes life-style modification as well as
medical management of hypertension, preferably with ACE inhibitors, ARBs or beta blockers as
well as glycemic control targeting HbAlc of ~7.0% for most adults with diabetes (29,32).

1.4. Coronary artery revascularization in patients with ischemic heart disease and

chronic kidney disease

Studies evaluating clinical outcomes of coronary artery revascularization in patients with
CKD and IHD compared to medical therapy alone have largely produced positive results. Three
systematic reviews evaluating the treatment of ischemic heart disease (IHD) and acute coronary

syndromes (ACS) in patients with CKD suggested that there is benefit from invasive coronary



artery revascularization. A 2009 systematic review and meta-analysis of five randomized control
trials that enrolled 1,453 patients with CKD who were admitted to hospital with unstable angina
or NSTEMI found that an early invasive strategy reduced the risk for rehospitalization and was
associated with a trend towards reduction in the risk for death (33). A 2013 meta-analysis of 7
observational studies that included 23,234 patients found that early revascularization following
ACS was associated with a reduction in 1 year mortality compared to medical therapy alone
among patients with eGFR <60 ml/min/1.73m2 OR of 0.46 (95% CI: 0.26-0.82; p=0.008) and
that the reduction in mortality persisted at 3 years across all CKD stages (34). A 2016 systematic
review and meta-analysis of 10 studies with data from 147,908 patients found that an early
invasive approach after NSTEMI conferred a survival benefit in patients with early to moderate
CKD with a relative risk (RR) of 0.76 (95% CI: 0.49, 1.17) in randomized control studies and
RR 0f 0.50 (95% CI: 0.42, 0.59) in observational studies (35).

One recent large prospective cohort study also provided evidence that favored invasive
coronary artery revascularization over conservative treatment in CKD patients with stable
ischemic heart disease (SIHD). The APPROACH prospective cohort study compared patients
with CKD and SIHD in Alberta who underwent coronary angiography between January 1st 1999
and March 31st 2014 to patients who received medical therapy (36). This study showed that
patients with CKD had significantly lower odds of receiving coronary revascularization
compared to patients without CKD and that revascularization was associated with improved
long-term survival across all stages of CKD including patients that were dialysis dependent (36).

The results of these studies are in contrast to the findings of the ISCHEMIA-CKD trial
(International Study of Comparative Health Effectiveness with Medical and Invasive
Approaches-Chronic Kidney Disease), the first randomized control trial to look at differences in
clinical outcomes for patients with advanced CKD and coronary artery disease (CAD) treated
with either revascularization or medical management (37). This study randomly assigned 777
patients with advanced kidney disease and moderate or severe ischemia to either coronary
angiography and revascularization, if indicated, with medical therapy or medical therapy alone.
After a median follow-up of 2.2 years, the study found that that there was no difference in the
primary composite outcome of death or nonfatal myocardial infarction between patients in the

invasive-strategy group compared to the conservative-strategy group (37).



1.5. Research question

There is evidence of a global trend towards improved care and better clinical outcomes
for patients with CKD and IHD, however it is unclear whether patients in a Canadian context
have been experiencing similar improvements in care and outcomes over time. The research
question of this thesis is two-fold: to determine the epidemiology of IHD in a Canadian CKD
patient population and to identify differences in the processes of care received by patients with
CKD and IHD compared to the general population with normal kidney function. The first
question was addressed by studying trends in prevalence of IHD as well as prevalence and
incidence of STEMI and NSTEMI in patients with CKD in Alberta. The second question was
addressed by comparing the proportion of patients with CKD and IHD that received guideline
recommended medications and/or procedures such as, percutaneous coronary intervention (PCI)
and coronary artery bypass grafting (CABG) as well as attainment of treat targets for
dyslipidemia (serum LDL levels), glycemic control (Hbalc) and proteinuria (urinary albumin:

creatinine ratio).

1.6. Aims and hypothesis

The first aim was to describe the burden (prevalence and incidence) of IHD and AMI in
patients with CKD across various stages in Alberta. The second aim of this thesis was to
determine if there are differences in the processes of care received by patients with CKD and
[HD compared to the general population with a normal kidney function. We hypothesized that
the burden of IHD and AMI will be greater, and processes of care received will be lower

compared to the general population without CKD in Alberta.



Chapter 2.

Methodology

2.1. Study population and data sources

The study cohort was comprised of patients over the age of 18 living in Alberta, Canada,
who were diagnosed with ischemic heart disease, and had at one least outpatient serum creatinine
measurement between May 1st, 2002 and March 31, 2019. We obtained data from the Alberta
Kidney Disease Network (AKDN) database, which incorporates data from Alberta Health such
as provincial health registry status, physician claims, hospital discharge abstracts, and
ambulatory care utilization; the Northern and Southern Alberta Renal Programs to capture
patients receiving chronic dialysis; and clinical laboratories in Alberta (17). We obtained drug
prescription information from the Pharmaceutical Information Network (PIN) database. We
excluded participants who had progressed to kidney failure and had received chronic dialysis or a
kidney transplant. The study was approved by health research ethics boards at the Universities of
Alberta and Calgary.

2.2. Identification of chronic kidney disease

We used the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation
to calculate the estimated glomerular filtration rate (¢GFR) (38). CKD was defined as at least
two outpatient serum creatinine measurements greater than ninety days apart with eGFR values
of less than 60 ml/min/1.73m? (4). The date of the second qualifying serum creatinine
measurement was used as the index date for each patient. Baseline eGFR was defined as the
index eGFR, and it was categorized as 45-60, 30-44, 15-29, or <15 ml/min/1.73 m? based on the
2012 KDIGO stages of CKD (4). Individuals who did not meet the criteria were classified into
the CKD stages according to their first recorded outpatient serum creatinine measurement, and
the index date was set to coincide with the measurement. However, if their initial eGFR fell
below 60 ml/min/1.73 m? but did not meet the qualification criteria of sustaining eGFR <60
ml/min/1.73 m?, they were placed under the eGFR category of > 60ml/min/1.73 m?. We

ascertained proteinuria severity from the outpatient measurements of albumin-creatinine ratio



(ACR) and protein-creatinine ratio (PCR), as well as urine dipstick tests in the = 6months from
index date. Albuminuria was categorized based on the KDIGO definition as normal/mild (ACR <
3 mg/mmol, PCR < 15 mg/mmol, or UDIP negative / trace), moderate (ACR 3-30 mg/mmol,
PCR 15-50 mg/mmol, UDIP 1+ ), severe (ACR > 31 mg/mmol, PCR > 51 mg/mmol, UDIP 2+
or higher) (4). Albumin-creatinine ratio was the primary measure of albuminuria used in the
analysis, and if unavailable, was supplemented with PCR measurements. When both ACR and

PCR were unavailable, dipstick urinalysis was used.

2.3. Ischemic heart disease: case definition

Standard case definitions for IHD and its components STEMI and NSTEMI are outlined
in Table A.1. The case definition for IHD was adopted from the Canadian Chronic Disease
Surveillance System (CCDSS) Heart Disease Working Group and case definitions of STEMI and
NSTEMI were based on Scott et al.’s algorithm using ICD-10 codes, hospital discharge records,
physician billing claims, and ambulatory care classification system (ACCS) files (39,40). These
criteria were applied to patients who were 18 years of age or older. The date of diagnosis of IHD
was the date of inpatient hospital separation or the last physician visit, whichever came first. The
date of diagnosis of STEMI and NSTEMI was the date of hospital admission. The denominator
for the rate and proportion calculations was the number of individuals in the provincial health

registries (39).

2.4. Study outcomes

The burden (prevalence and incidence) IHD, STEMI and NSTEMI and the secular trends
were evaluated using standard methods and stratified by kidney function status over the period
2003 to 2019. We excluded individuals that died or moved out of province during each year. The
prevalence and incidence rates were standardized by age group and sex based on the 2011
Canadian population.

We assessed the quality of care based on the utilization of medications including aspirin,
P2Y 12 inhibitors, ACE inhibitors, ARBs, statins, SLGT2 inhibitors, and beta blockers within 6
months following diagnosis of STEMI and NSTEMI, and 12 months following the diagnosis of

IHD. The usage of drugs was evaluated in a subgroup of individuals after January 2008, based on



the PIN drug file that was accessible. We performed a sensitivity analysis that was restricted to
the patients diagnosed with IHD, STEMI and NSTEMI after the last PIN update, from January 1,
2013 (41). We also assessed whether patients achieved LDL levels below 2 mmol/L, urinary
ACR levels below 3 mg/mmol and, for patients with diabetes, an HbAlc below 7%. LDL,

HbA Ic in diabetic patients and ACR levels were evaluated in individuals who had undergone at
least one of these outpatient tests 12 months after being initially diagnosed with IHD and 6
months after being initially diagnosed with STEMI or NSTEMI. If there were multiple
measurements, we utilized the first measurement. We assessed receipt of coronary artery
perfusion by percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABQG) in the 6 months following diagnosis of STEMI or NSTEMI based on hospital discharge
records, physician billing claims, and ACCS files (Table A.2).

2.5. Assessment of population demographic and clinical characteristics

We recorded baseline demographic data, including age, sex, and postal code of residence
from the Alberta Health administrative data files. We linked postal codes to the Canadian Census
using the Postal Code Conversion File (www.statcan.ca) to determine rural versus urban
residential location. We assessed material deprivation based on the Pampalon Deprivation Index
(1 = least deprived to 5 = most deprived) (42,43). We used ArcInfo software (version 10.0,
ESRI) to determine the shortest distance by road between each patient’s residence and the
nearest nephrologist, as previously described (44,45). We delineated three categories for distance
to nearest nephrology center: < 50 km, 50—100 km, and >100 km. Data were complete except for
material deprivation index, rural or urban location, distance to nearest nephrology center (<2%
missing); affected participants were assigned to a missing data category. We identified pre-
existing co-morbid conditions from hospital discharge records, physician claims, and ambulatory

care classification system files based on validated algorithms (46,47).

2.6.  Statistical analysis

Continuous variables were summarized using medians and interquartile ranges since the
data did not follow a normal distribution, and categorical variables were presented as

proportions. Univariate least squares regression analysis and the negative binomial model were



used to determine the long-term pattern of the annual prevalence and the incidence rates of new
cases from 2003 to 2019. Least squares regression offers a clear explanation of the temporal
patterns present in the prevalence data, while using a negative binomial model for the incidence
rates offers greater flexibility in the case of overdispersion. The prevalence and incidence rate
were standardized by age group and sex weights based on the 2011 Canadian population. Each
model included the year as a continuous variable. We did sensitivity analysis by using
incorporating Newey—West standard error in the regression analysis to correct any
autocorrelation of the regression (48). Each year corresponds to the period spanning from April 1
of the previous year to March 31 of that year (e.g., 2006 corresponds to April 1, 2005 to March
31, 2006). We analyzed the data using STATA version 18 and used p < 0.05 as the threshold for

statistical significance.
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Chapter 3.

Results

3.1. Baseline characteristics of the study cohort

Overall study population: data from a total of 3, 419,812 patients across all stages of
kidney function between 2003 to 2019 were accessed (Table 3.1) for the selection of the study
cohort.

Table 3.1. Total number of subjects in all CKD stages from 2003 to 2019.

CKD categories (ml/min/1.73m2/1.73m?2) N (%)

eGFR > 60 3,123,966 (91.3%)
eGFR 45-59 235,301 (6.9%)
eGFR 30-44 48,503 (1.4%)
eGFR 15-29 10,605 (0.3%)
eGFR <15 1,437 (<0.1%)
Total 3,419,812

A total of 522, 961 patients with a history of ischemic heart disease and were included in
our study cohort having met the inclusion criteria (Table 3.2). Included in the study cohort were
401,035 patients with an eGFR of > 60 ml/min/1.73m?, 93,600 patients with an eGFR of 45-59
ml/min/1.73m?, 22,869 patients with an eGFR of 30-44 ml/min/1.73m?, 4,958 patients with an
eGFR of 15-29 ml/min/1.73m? and 499 patients with an eGFR of <15 ml/min/1.73m?.

The average age of the cohort was 57.1 years with patients with eGFR of > 60
ml/min/1.73 m? on average over 20 years younger than patients with eGFR <60 ml/min/1.73m?.
43.8% of the cohort was female. Overall, 89.9% of patients lived in urban centers and 10.2%
were from rural locations. There were no differences in material deprivation index and distance
to the nearest nephrologist across all eGFRs. At baseline, relatively more patients with eGFRs
<60 ml/min/1.73m? had moderate to severe proteinuria compared to patients with eGFR > 60
ml/min/1.73m?. Baseline HbAlc on average was 6.1% and was lower in patients with eGFR > 60
ml/min/1.73m? (5.9%) compared to patients with eGFR > 60 ml/min/1.73m?. With respect to
baseline comorbidities, relatively more patients with eGFR <60 ml/min/1.73m? had a history of

myocardial infarction, diabetes, hypertension, previous PCI or CABG, peripheral arterial disease

11



and stroke compared to patients with eGFR > 60 ml/min/1.73m?. At baseline, relatively more
patients with eGFR <60 ml/min/1.73m? had filled prescriptions for aspirin, P2Y 12 inhibitors,
dual antiplatelets, beta blockers, ACEi/ARBs, statins and SGLT2i compared to patients with
eGFR > 60 ml/min/1.73m? in the 12 months prior to enrollment in the cohort. For the cohort
overall, the average number of patients that had filled prescriptions for these medications within
the year prior to joining the study cohort were 18, 295 (11.3%), 4,377 (2.7%), 35, 402 (21.9%),
50, 718 (31.4%), 39, 559 (24.5%) and 485 (0.3%), respectively.
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Table 3.2.

Number of subjects

Age, years
Female sex

Material Deprivation Index (scale 1 —5)

DN B~ W N ==

Missing
Location
Urban

Rural
Missing

Distance to nearest nephrology center

<50 km
50-100 km
> 100 km
Missing
Proteinuria
None/mild
Moderate
Severe

No urine protein measurements

HbAIC, %°

eGFR > 60
401,035

52.2 [43.1-
62.1]

167,436 (41.8)

69,868 (17.4)
64,487 (16.1)
75,092 (18.7)
87,235 (21.8)
97,772 (24.4)
6,581 (1.6)

362,100 (90.3)

38,925 (9.7)
10 (0.0)

310,207 (77.4)

28,661 (7.1)
56,483 (14.1)
5,684 (1.4)

249,791 (62.3)

13,305 (3.3)
3,257 (0.8)

134,682 (33.6)

5.95.5-6.8]

Baseline characteristics of patients diagnosed with IHD between 2003 and 2019 by CKD stage.

CKD stages by eGFR, ml/min/1.73m2/1.73m2

eGFR 45-59

93,600

75.5 [68.3-
81.7]

45,862 (49.0)

15,786 (16.9)
15,222 (16.3)
17,893 (19.1)
20,879 (22.3)
21,192 (22.6)
2,628 (2.8)

82,620 (88.3)
10,977 (11.7)
3(0.0)

70,064 (74.9)
9,245 (9.9)
12,874 (13.8)
1,417 (1.5)

49,918 (53.3)
9,983 (10.7)
4,455 (4.8)
29,244 (31.2)
6.3[5.8-7.2]
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eGFR 30-44

22,869

78.0 [70.7-
84.0]

12,533 (54.8)

3,552 (15.5)
3,504 (15.3)
4,288 (18.8)
5,238 (22.9)
5,419 (23.7)
868 (3.8)

20,013 (87.5)
2,855 (12.5)
1 (0.0)

16,531 (72.3)
2,461 (10.8)
3,499 (15.3)
378 (1.7)

10,244 (44.8)
3,057 (13.4)
1,747 (7.6)
7,821 (34.2)
6.5[5.9-7.4]

eGFR 15-29

4,958
80.1 [72.2-
85.7]

2,898 (58.5)

745 (15.0)
734 (14.8)
923 (18.6)
1,170 (23.6)
1,159 (23.4)
227 (4.6)

4,350 (87.7)
608 (12.3)
0 (0.0)

3,481 (70.2)
563 (11.4)
819 (16.5)
95 (1.9)

1,713 (34.6)
893 (18.0)
667 (13.5)
1,685 (34.0)
6.4[5.9-7.3]

eGFR <15
499

78.3 [68.7-
84.3]

254 (50.9)

68 (13.6)
74 (14.8)
87 (17.4)
122 (24.4)
123 (24.6)
25 (5.0)

415 (83.2)
84 (16.8)
0(0.0)

324 (64.9)
68 (13.6)
94 (18.8)
13 (2.6)

116 (23.2)
112 (22.4)
109 (21.8)
162 (32.5)
6.3 [5.9-7.0]

Total
522,961

57.1 [46.1-
70.9]

228,983 (43.8)

90,019 (17.2)
84,021 (16.1)
98,283 (18.8)
114,644 (21.9)
125,665 (24.0)
10,329 (2.0)

469,498 (89.8)
53,449 (10.2)
14 (0.0)

400,607 (76.6)
40,998 (7.8)
73,769 (14.1)
7,587 (1.5)

311,782 (59.6)
27,350 (5.2)
10,235 (2.0)
173,594 (33.2)
6.1[5.6-7.0]



Comorbidities*
Myocardial infarction
Diabetes

Hypertension

Previous PCI

Previous CABG

CAD

Peripheral arterial disease
Stroke/TIA

Cancer (non-metastatic)
Cancer (metastatic)
Lymphoma

Medication in the previous year**

Number of patients for medication
assessment

Aspirin

P2Y12

Dual antiplatelet
Anticoagulants

Beta blockers

Calcium channel blockers
ACEi/ARB

Diuretic

Statin

SGLT2i

15,702 (3.9)
34,938 (8.7)
120,667 (30.1)
14,607 (3.6)
5,424 (1.4)
48,849 (12.2)
2,879 (0.7)
17,053 (4.3)
8,149 (2.0)
1,438 (0.4)
698 (0.2)

98,693
2,942 (3.0)
2,177 2.2)
1,162 (1.2)
1,098 (1.1)
5,857 (5.9)
2,447 (2.5)
8,566 (8.7)
4,038 (4.1)
6,684 (6.8)
26 (0.0)

13,249 (14.2)
31,566 (33.7)
80,246 (85.7)
13,038 (13.9)
8,235 (8.8)
41,679 (44.5)
5,066 (5.4)
19,000 (20.3)
7,238 (7.7)
1,646 (1.8)
1,031 (1.1)

52,914
12,694 (24.0)
5,718 (10.8)
2,595 (4.9)
8,857 (16.7)
24,472 (46.2)
14,721 (27.8)
35,152 (66.4)
26,152 (49.4)
27,849 (52.6)
406 (0.8)

3,412 (14.9)
8,101 (35.4)
20,367 (89.1)
2,598 (11.4)
1,888 (8.3)
11,029 (48.2)
1,466 (6.4)
5,155 (22.5)
1,763 (7.7)
390 (1.7)
219 (1.0)

8,471
2,215 (26.1)
1,025 (12.1)
512 (6.0)
1,641 (19.4)
4,288 (50.6)
2,570 (30.3)
5,962 (70.4)
5,044 (59.5)
4,286 (50.6)
49 (0.6)

838 (16.9)
1,961 (39.6)
4,455 (89.9)
500 (10.1)
423 (8.5)
2,690 (54.3)
392 (7.9)
1,248 (25.2)
379 (7.6)

95 (1.9)

53 (1.1)

1,382
387 (28.0)
194 (14.0)
96 (6.9)
241 (17.4)
696 (50.4)
481 (34.8)
925 (66.9)
826 (59.8)
649 (47.0)
2(0.1)

91 (18.2)
207 (41.5)
431 (86.4)
58 (11.6)
44 (8.8)
261 (52.3)
37 (7.4)
122 (24.4)
61 (12.2)
20 (4.0)
13 (2.6)

193
57 (29.5)
24 (12.4)
12 (6.2)
16 (8.3)
89 (46.1)
40 (20.7)
113 (58.5)
97 (50.3)
91 (47.2)
2(1.0)

33,292 (6.4)
76,773 (14.7)
226,166 (43.2)
30,801 (5.9)
16,014 (3.1)
104,508 (20.0)
9,840 (1.9)
42,578 (8.1)
17,590 (3.4)
3,589 (0.7)
2,014 (0.4)

161,653
18,295 (11.3)
9,138 (5.7)
4377 (2.7)
11,853 (7.3)
35,402 (21.9)
20,259 (12.5)
50,718 (31.4)
36,157 (22.4)
39,559 (24.5)
485 (0.3)

Data are presented as number (%) except for age, which are presented as median [interquartile range]. *Assessed by the presence of a
diagnostic or procedural code from 1994 onwards to the index date except for cancer which are looked at 5-years back from index
date, and CAD looked at 4-year back from CKD. **We looked at the baseline medications for the subjects whose index date of CKD
was after January 1st, 2008. The Pharmaceutical Information Network (PIN) database provides patients’ medication history since
January 1Ist, 2008. SGLT21 has been available in Alberta since 2014. ***Media [IQR] was calculated based on 146,930 subjects had
HbA1C measurements in the 6 months before and after index CKD date. Abbreviations: TIA, transient ischemic attack; ACEI/ARB,
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angiotensin converting enzyme inhibitor/angiotensin receptor blocker; SGLT21, sodium glucose cotransporter 2 inhibitor; HbA1C,
hemoglobin A1C

15



3.2. Trend in the prevalence of ischemic heart disease in the study population

The age and sex standardized prevalence of IHD between 2003 and 2019 is depicted in
Figure. 3.1 and Table B.1. The prevalence of IHD increased across all eGFRs from 2003 to
2019. In 2003, IHD had a prevalence of 3.9% or 9,949 patients with eGFR > 60 ml/min/1.73m?,
6.0% or 740 patients with eGFR 45-59 ml/min/1.73m?, 8.5% or 688 patients with eGFR between
30-44 ml/min/1.73m?, 14.0% or 319 patients with an eGFR between 15-29 ml/min/1.73m? and
5.3% or 32 patients with an eGFR <15 ml/min/1.73m?. Compared to the prevalence of IHD in
2019 which was 11.9% or 331,876 patients with an eGFR > 60 ml/min/1.73m?, 21.6% or 53,538
patients with eGFR 45-59 ml/min/1.73m?, 22.1% or 8,110 patients with eGFR 30-44
ml/min/1.73m?, 23% or 1,026 patients with eGFR 15-29 ml/min/1.73m? and 25% or 130 patients
with eGFR <15 ml/min/1.73m?. The rates of change during this time were 0.86 (95% CI: 0.66,
1.05; p=<0.001), 0.71 (95% CI: 0.38, 1.04; p=0.159), 0.43 (95% CI: 0.26, 0.60; p=0.631) and
0.61 (95% CI: 0.17, 1.04; p=0.534), respectively (Table 3.3). Regression analysis of the annual
rate of change from 2003 to 2019 showed that the prevalence of IHD increased across all eGFR
categories with a significantly greater increase observed for patients with an eGFR 45-59
ml/min/1.73m? when compared to patients with an eGFR > 60 ml/min/1.73m? (rate of change

0.86; 95% CI: 0.66, 1.05; p<0.001) (Table 3.3).
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Figure 3.1.  Prevalence of IHD by CKD stage between 2003 and 2019.
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Each year corresponds to the period spanning from April 1 of the previous year to March 31 of
that year (e.g., 2006 corresponds to April 1, 2005 to March 31, 2006). The prevalence was
standardized by incorporating age group and sex weights based on the 2011 Canadian population
(49).

Table 3.3. Regression analysis for the annual rate of change in the prevalence of IHD from
2003 to 2019.
CKD Stage Rate of change (95% CI) Test for interaction

¢GFR > 60 0.47 (0.41, 0.53) 1 [Referent]

eGFR 45-59 0.86 (0.66, 1.05) <0.001

e¢GFR 30-44 0.71 (0.38, 1.04) 0.159

eGFR 15-29 0.43 (0.26, 0.60) 0.631

eGFR <15 0.61 (0.17, 1.04) 0.534
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3.3. Trends in the incidence and prevalence of STEMI

The age and sex standardized incidence of STEMI is depicted in Figure. 3.2 and in Table
B.2. The incidence of STEMI decreased across all eGFRs from 2003 to 2019 except for patients
with eGFR 45-59 ml/min/1.73m? (incidence risk ratio (IRR) of 0.93 (CI 95% 0.87, 1.00;
p=0.885) (Table 3.4). In 2003, the incidence of STEMI was 3.2 per 1000 person years (404
cases) for patients with eGFR > 60 ml/min/1.73m?, 2 per 1000 person years (8 cases) for patients
with eGFR 45-59 ml/min/1.73m?, 8.1 per 1000 person years (16 cases) for patients with eGFR
between 30-44 ml/min/1.73m?2, 17.6 per 1000 person years (9 cases) for patients with an eGFR
between 15-29 ml/min/1.73m? and 31.4 (1 case) for patients with an eGFR <15 ml/min/1.73m?.
The incidence of STEMI for the cohort in 2019 was 0.7 per 1000 person years (1820 cases) for
patients with an eGFR > 60 ml/ min/ 1.73m?, 1.2 per 1000 person years (346 cases) for patients
with eGFR 45-59 ml/min/1.73m?, 1.7 per 1000 person years (49 cases) for patients with eGFR
30-44 ml/min/1.73m?, 0.5 per 1000 person years (6 cases) for patients with eGFR 15-29
ml/min/1.73m? and 0.3 per 1000 person years (1 case) for patients with eGFR <15
ml/min/1.73m?. Compared to patients with eGFR > 60 ml/min/1.73m?, only patients with eGFR
15-29 ml/min/1.73m? had significantly greater decrease in the incidence of STEMI during this
time (IRR: 0.81; CI1 95%: 0.76, 0.87; p=0.004) (Table 3.4).

18



Figure 3.2.  Age and sex standardized incidence of diagnosed STEMI by CKD stage between
2003 and 2019.
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eGFR 45-59: IRR 0.93 (0.87, 1.00)
eGFR 30-44: IRR 0.93 (0.88, 0.98)
eGFR 15-29: IRR 0.81 (0.76, 0.87)
eGFR <15: IRR 0.82 (0.74, 0.92)

Each year corresponds to the period spanning from April 1% of the previous year to March 31% of
that year (eg. 2006 corresponds to April 21st, 2005 to March 31%, 2006). The incidence rate was
standardized by age group and sex weights based on the 2011 Canadian population.

Table 3.4. Regression analysis for the annual incidence of STEMI from 2003 to 2019.

Incidence Risk Ratio (95%

CKD Stage CI) Test for interaction
¢GFR > 60 0.93 (0.88, 0.97) 1 [Referent]

eGFR 45-59 0.93 (0.87, 1.00) 0.885

e¢GFR 30-44 0.93 (0.88, 0.98) 0.953

eGFR 15-29 0.81 (0.76, 0.87) 0.004

eGFR <15 0.82 (0.74, 0.92) 0.065

The age and sex standardized annual prevalence of STEMI between 2003 and 2019 is

depicted Figure. 3.3 and in appendix B.3. The prevalence of STEMI increased for patients with
eGFRs > 30 ml/min/1.73m? from 2003 to 2019. When compared to patients with eGFR > 60
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ml/min/1.73m?, statistically significant increases in the rate of change in the annual prevalence of
STEMI were observed for patients with eGFR 45-59 ml/min/1.73m? (rate of change: 0.40; 95%
CI: 0.33, 0.47; p=<0.001) and eGFR 30-44 ml/min/1.73m? (rate of change: 0.47; 95% CI: 0.35,
0.58; p=<0.001). A statistically significant decrease in the annual prevalence of STEMI was
observed for patients with eGFR 15-29 ml/min/1.73m2 (rate of change -0.07; 95% CI: -0.36,
0.22; p=0.033). There was a non-significant increase during this time for patients with eGFR <15

ml/min/1.73m? (rate of change 0.52; 95% CI: -0.17, 1.20; p=0.424).
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Figure 3.3.  Age and sex standardized prevalence of diagnosed STEMI by CKD stage between
2003 and 2019.
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Each year corresponds to the period spanning from April 1% of the previous year to March 31% of
that year (eg.2006 corresponds to April 21st, 2005 to March 31%, 2006). The incidence rate was
standardized by age group and sex weights based on the 2011 Canadian population.

Table 3.5. Regression analysis for the annual prevalence of STEMI from 2003 to 2019.

CKD Stage Rate of change (95% CI) Test for interaction
¢eGFR > 60 0.24 (0.23, 0.26) 1 [Referent]

¢GFR 45-59 0.40 (0.33, 0.47) <0.001

eGFR 30-44 0.47 (0.35, 0.58) <0.001

¢GFR 15-29 -0.07 (-0.36, 0.22) 0.033

eGFR <15 0.52 (-0.17, 1.20) 0.424
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3.4. Trend in the incidence and prevalence of NSTEMI

The age and sex standardized annual incidence of NSTEMI is depicted in Figure. 3.4 and
presented in Table B.4. The incidence of NSTEMI decreased across all eGFRs from 2003 to
2019 except for patients with an eGFR <15 ml/min/1.73m? (IRR: 0.96; C1 95%: 0.91, 1.02;
p=0.376) (Table 3.6). In 2003, the incidence of NSTEMI was 4.8 per 1000 person years (571
cases) for patients with eGFR > 60 ml/min/1.73m?, 8.1 per 1000 person years (44 cases) for
patients with eGFR 45-59 ml/min/1.73m?, 38.1 per 1000 person years (53 cases) for patients
with eGFR between 30-44 ml/min/1.73m?, 27.2 per 1000 person years (42 cases) for patients
with an eGFR between 15-29 ml/min/1.73m? and 14.7 (4 cases) for patients with an eGFR <15
ml/min/1.73m? (Table B.4). The incidence of NSTEMI for the cohort in 2019 was 1.4 per 1000
person years (3,576 cases) for patients with an eGFR > 60 ml/min/1.73m?, 3.5 per 1000 person
years (1,468 cases) for patients with eGFR 45-59 ml/min/1.73m?, 5.2 per 1000 person years (268
cases) for patients with eGFR 30-44 ml/min/1.73m?, 3.1 per 1000 person years (34 cases) for
patients with eGFR 15-29 ml/min/1.73m? and 18.7 per 1000 person years (4 case) for patients
with eGFR <15 ml/min/1.73m? (Table B.4). Compared to patients with eGFR > 60
ml/min/1.73m?, only patients with eGFR 15-29 ml/min/1.73m? had significantly greater decrease
in the incidence of NSTEMI during this time (IRR: 0.89; CI 95%: 0.86, 0.92; p=0.019) (Table
3.6).
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Figure 3.4.  Age and sex standardized incidence of diagnosed NSTEMI by CKD stage
between 2003 and 2019.
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Incidence, Fitted line, and number NSTEMI cases by eGFR group:

eGFR 260: IRR 0.94 (0.92, 0.96)
eGFR 45-59: IRR 0.96 (0.94, 0.98)
eGFR 30-44: IRR 0.93 (0.89, 0.97)
eGFR 15-29: IRR 0.89 (0.86, 0.92)
eGFR <15: IRR 0.96 (0.91, 1.02)
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I

Each year corresponds to the period spanning from April 1% of the previous year to March 31% of
that year (eg. 2006 corresponds to April 21st, 2005 to March 31%, 2006). The incidence rate was
standardized by age group and sex weights based on the 2011 Canadian population.

Table 3.6. Regression analysis for the annual incidence of NSTEMI from 2003 to 2019.
CKD Stage Incidence Risk Ratio (95% CI)  Test for interaction
eGFR > 60 0.94 (0.92, 0.96) 1 [Referent]
eGFR 45-59 0.96 (0.94, 0.98) 0.078
eGFR 30-44 0.93 (0.89, 0.97) 0.750
eGFR 15-29 0.89 (0.86, 0.92) 0.019
eGFR <15 0.96 (0.91, 1.02) 0.379
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The age and sex standardized annual prevalence of NSTEMI between 2003 and 2019 is
depicted in Figure. 3.5 and Table B.5. The prevalence of NSTEMI increased for patients across
all eGFRs except for patients with eGFR 15-29 ml/min/1.73m? (Table 3.7). When compared to
patients with eGFR > 60 ml/min/1.73m?, statistically significant increases in the rate of change in
the annual prevalence of NSTEMI were observed for patients with eGFR 45-59 ml/min/1.73m?
(rate of change: 0.95; 95% CI: 0.73, 1.17; p<0.001), eGFR 30-44 ml/min/1.73m? (rate of change:
1.26; 95% CI: 0.89, 1.63; p<0.001) and eGFR <15 ml/min/1.73m? (rate of change: 1.49; 95% CI:
0.96, 2.01; p<0.001. There was a non-significant decrease in the annual prevalence in NSTEMI
for patients with eGFR 15-29 ml/min/1.73m? (rate of change: -0.90; CI 95%: -2.25, 0.44;
p<0.076).

Figure 3.5.  Age and sex standardized prevalence of diagnosed NSTEMI by CKD stage
between 2003 and 2019.
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Prevalence, Trend, and number people with NSTEMI by eGFR group:

eGFR 260: slope 0.32 (0.27, 0.36)
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I

eGFR 45-59: slope 0.95 (0.73, 1.17)
eGFR 30-44: slope 1.26 (0.89, 1.63)
eGFR 15-29: slope -0.90 (-2.25, 0.44)
eGFR <15: slope 1.49 (0.96, 2.01)

Each year corresponds to the period spanning from April 1% of the previous year to March 31% of
that year (eg. 2006 corresponds to April 21st, 2005 to March 31, 2006). The incidence rate was
standardized by age group and sex weights based on the 2011 Canadian population.
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Table 3.7. Regression analysis for the annual prevalence of NSTEMI from 2003 to 2019.

CKD Stage Rate of change (95% CI) Test for interaction
eGFR > 60 0.32 (0.27, 0.36) 1 [Referent]

eGFR 45-59 0.95 (0.73, 1.17) <0.001

eGFR 30-44 1.26 (0.89, 1.63) <0.001

eGFR 15-29 -0.90 (-2.25, -0.44) 0.076

eGFR <15 1.49 (0.96, 2.01) <0.001

3.5. Attainment of quality of care indicators

The quality of care received by patients within 12 months of diagnosis of ischemic heart
disease was determined by identifying the proportion of patients that received pre-specified
medications and met specific LDL, HbAlc and ACR guideline-recommended cut-offs. Table 3.8
depicts prescriptions filled 12 months after diagnosis of IHD for a sub-group of 381,744 patients
that were diagnosed with IHD after January 2008 with PIN drug file data available. Results
generally showed that, for patients with an eGFR of <60 ml/min/1.73m?, the relative number of
patients that filled prescriptions for ACEi/ARB and statins 12 months following diagnosis of
IHD decreased as patient eGFR declined.

Overall, fewer patients with eGFR > 60 ml/min/1.73m? filled prescriptions for
ACEi/ARB:s, statins, beta blockers and SGLT2i than patients with eGFR <60 ml/min/1 73m?.
118,891 patients (40.4%) with an eGFR of > 60 ml/min/1.73m? filled a prescription for
ACEi1/ARBs 12 months following diagnosis of IHD, compared to 114 (44.9%) with an eGFR of
<15 ml/min/1.73m?. Similarly, 113,183 (38.5%) of patients with eGFR > 60 ml/min/1.73m?
filled a prescription for a statin within 12 months following diagnosis of IHD compared to 131
(51.6%) of patients with an eGFR <15 ml/min/1.73m?.

Fewer patients with eGFR > 60 ml/min/1.73m? filled prescriptions for beta blockers
compared to patients with eGFR <60 ml/min/1.73m? 12 months following diagnosis of IHD and
the relative number of patients filling prescriptions were similar for all patients with CKD.
77,542 patients (26.4%) with an eGFR > 60 ml/min/1.73m? filled a prescription for a beta
blocker 12 months following diagnosis of IHD, compared to 39, 362 (54.9%) with an eGFR of
45-59 ml/min/1.73m?, 7,608 (56.6%) with an eGFR of 30-44 ml/min/1.73m?, 1,156 (53.2%) with
an eGFR of 15-29 ml/min/1.73m? and 132 (52%) of patients with an eGFR <15 ml/min/1.73m?.
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Overall, there were relatively few patients filling prescriptions for SGLT21 12 months
following diagnosis of IHD with 2,802 patients (1.0%) with an eGFR > 60 ml/min/1.73m?, 836
(1.2%) with an eGFR of 45-59 ml/min/1.73m?, 85 (0.6%) with an eGFR of 30-44
ml/min/1.73m?, 5 (0.2%) with an eGFR of 15-29 ml/min/1.73m? and 1 (0.4%) patient with an
eGFR <15 ml/min/1.73m?.

Table 3.8. Prescriptions filled within 12 months following diagnosis of IHD between 2008
and 2019.

CKD categories (ml/min/1.73m2/1.73m?2)
eGFR>60 eGFR45-59 eGFR30- eGFR15- eGFR Number

44 29 <15 eligible
patientsd
ACEI/ARB 118,891 49,070 8,819 1,192 114 381,744
(40.4%) (68.5%) (65.6%) (54.9%) (44.9%)
Beta 77,542 39,362 7,608 1,156 132 381,744
blockers (26.4%) (54.9%) (56.6%) (53.2%) (52.0%)
SGLT2i 2,802 836 (1.2%) 85(0.6%) 5 (0.2%) 1(0.4%) 381,744
(1.0%)
Statin 113,183 42,668 7,317 1,062 131 381,744
(38.5%) (59.6%) (54.5%) (48.9%) (51.6%)

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {The usage of drugs was evaluated in a subgroup of individuals who were initially
diagnosed with IHD after January 2008, based on the PIN drug file that was accessible.

Data from the subgroup of patients with at least one outpatient laboratory value for LDL,
HbAIc in patients with diabetes and urinary ACR within 12 months following the diagnosis of
IHD between 2008 and 2019 are presented in Table 3.9. Results showed that, as eGFR declined,
fewer patients achieved a urinary ACR of <3 mg/mmol 12 months following IHD. 39, 866
(81.6%) of patients with an eGFR > 60 ml/min/1.73m? had a urinary ACR of <3 mg/mmol 12
months following IHD compared to 10, 518 patients (56.6%) with an eGFR 45-59
ml/min/1.73m?, 1,830 patients (45.1%) with an eGFR 30-44 ml/min/1.73m?, 247 patients
(33.2%) with an eGFR 15-29 ml/min/1.73m? and 18 patients (27.7%) with an eGFR <15
ml/min/1.73m?,

The percentage of patients with LDL <2 mmol/L 12 months after diagnosis of IHD was
lower for patients with eGFR > 60 ml/min/1.73m? compared to patients with eGFR <60
ml/min/1.73m?. 62, 232 patients (31.3%) with an eGFR > 60 ml/min/1.73m? had an LDL <2
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mmol/L, compared to 21,800 patients (48.6%) with an eGFR 45-59 ml/min/1.73m? 4,218
patients (46.9%) with an eGFR 30-44 ml/min/1.73m?, 736 patients (45.3%) with an eGFR 15-29
ml/min/1.73m? and 70 patients (47.9%) with an eGFR <15 ml/min/1.73m?. Similarly, the
percentage of diabetic patients with HbAlc <7% was lower in those with an eGFR > 60
ml/min/1.73m? with 9,298 patients (41.3%) compared to patients with eGFR <60
ml/min/1.73m?. However, as eGFR declined in patients with CKD, the number of patients
obtaining HbA 1c <7% increased with 10,667 patients (50.3%) with eGFR 45-59 ml/min/1.73m?
obtaining an HbA lc <7%, 2,514 (50.5%) with an eGFR 30-44 ml/min/1.73m?, 574 (53.3%) with
an eGFR 15-29 ml/min/1.73m? and 66 (68.0%) with eGFR <15 ml/min/1.73m?.

Table 3.9. LDL, HbAlc and urine ACR levels within 12 months following diagnosis of IHD
between 2003 and 2019.

CKD categories (ml/min/1.73m2/1.73m?2)
eGFR > 60 eGFR 45-59 eGFR 30- eGFR 15- eGFR Number

44 29 <15 eligible
patients
f
LDL<2 62,232 21,800 4,218 736 70 254,575
mmol/L (31.3%) (48.6%) (46.9%) (45.3%) (47.9%)
HbA1C < 9,298 10,667 2,514 574 66
7% (41.3%) (50.3%) (50.5%) (53.3%) (68.0%) 49,876
ACR <3 39,866 10,518 1,830 247 18 72,331
mg/mmol  (81.6%) (56.6%) (45.1%) (33.2%) (27.7%)

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {LDL, HbA1C, ACR, and Total cholesterol levels were evaluated in individuals who
had undergone at least one of these outpatient tests 12 months after being initially diagnosed
with IHD. If there were multiple measurements, we utilized the first measurement.

3.6. Attainment of quality of care indicators for the management of STEMI

Results for the quality of care received by patients within 6 months of diagnosis of
STEMI between 2003 and 2019 showed that overall, as eGFR declined, fewer patients received
ACEi/ARBs, aspirin, beta blockers, P2Y 12 inhibitors and statins 6 months following diagnosis
of STEMI compared to patients with an eGFR > 60 ml/min/1.73m? (Table 3.10). Furthermore,
the number of patients filling prescriptions for aspirin within the 6 months following diagnosis of
STEMI were low across all eGFRs with 8,002 (55.4%) of patients with eGFR > 60
ml/min/1.73m? filling prescriptions, 1,344 (50.3%) with eGFR 45-59 ml/min/1.73m?, 260
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(45.9%) with eGFR 30-44 ml/min/1.73m?, 34 (37.4%) with eGFR 15-29 ml/min/1.73m? and 8
(53.3%) with eGFR ml/min/1.73m?.

Table 3.10.  Prescriptions filled within 6 months following diagnosis of STEMI between 2008
and 2019.

CKD categories (ml/min/1.73m2/1.73m2)

Number
eGFR 45- eGFR 30- eGFR 15- eGFR eligible
eGFR>60 59 44 29 <15 patientsy
11,742 1,867 354 60 6
ACEi/ARB (81.3%) (69.9%) (62.5%) (65.9%) (40.0%) 17,787
8,002 1,344 260 34 8
Aspirin (55.4%) (50.3%) (45.9%) (37.4%)  (53.3%) 17,787
Beta 11,558 1,894 366 45 7
blockers (80.0%) (70.9%) (64.7%) (49.5%) (46.7%) 17,787
P2Y12 10,612 1,594 275 38 6
inhibitor (73.5%) (59.7%) (48.6%) (41.8%) (40.0%) 17,787
12,048 1,937 361 50 8
Statin (83.4%) (72.5%) (63.8%) (54.9%) (53.3%) 17,787

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. { The usage of drugs was evaluated in a subgroup of individuals who were initially
diagnosed with STEMI after January 2008, based on the PIN drug file that was accessible.

Findings from the subgroup of patients with at least one outpatient laboratory value for
LDL, HbAlc in patients with diabetes and urinary ACR levels within 6 months following the
diagnosis of STEMI between 2003 and 2019 are presented in Table 3.11. Results showed that as
eGFR declined, generally fewer patients obtained an LDL <2 mmol/L and urinary ACR of <3
mg/mmol 6 months post STEMI. Of 11, 981 patients included in the subgroup, 8,099 (76.9%)
patients with eGFR > 60 ml/min/1.73m? had an LDL <2 mmol/L within 6 months following a
STEMI compared to 874 patients (75.1%) with an eGFR of 45-59 ml/min/1.73m?, 26 (72.2%)
with an eGFR of 15-29 ml/min/1.73m? and 3 (50%) with an eGFR of <15 ml/min/1.73m?.
However, more patients with an eGFR of 30-44 ml/min/1.73m?,185 (77.7%), had an LDL <2
mmol/L than those with an eGFR > 60 ml/min/1.73m?,

As eGFR declined, fewer patients obtained an ACR of <3 mg/mmol. Of 3, 075 patients
included in the subgroup assessed for urinary, 2, 221 (85.9%) with an eGFR > 60 ml/min/1.73m?
had an ACR <3 mg/mmol 6 months following STEMI, compared to 201 (51.3%) with an eGFR
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of 45-59 ml/min/1.73m?, 29 (34.9%) with an eGFR of 30-44 ml/min/1.73m?, 3 (25%) with an
eGFR 15-29 ml/min/1.73m? and 0 patients with an eGFR of <15 ml/min/1.73m.

However, this trend was not observed for HbAlc in patients with diabetes. Results
showed that the percentage of diabetic patients in the 6 months following STEMI with HbAlc
<7% was lower in those with an eGFR > 60 ml/min/1.73m?, 340 patients (35.5%), compared to
patients with eGFR <60 ml/min/1.73m?. Relatively fewer patients with eGFR 45-59
ml/min/1.73m? obtained an HbAlc <7%, 206 (46.5%), compared to diabetic patients with eGFR
30-44 ml/min/1.73m?, 63 (54.8%), eGFR 15-29 ml/min/1.73m?, 8 (50.0%) and with eGFR <15
ml/min/1.73m?, (50%).

Table 3.11. LDL, HbAlc and urine ACR levels within 6 months following diagnosis of
STEMI between 2003 and 2019.

CKD categories (ml/min/1.73m2/1.73m?2)

Number
eGFR 45- eGFR 30- eGFR 15- eGFR eligible
eGFR>60 59 44 29 <15 patientsi
LDL<2 8,099 874 26 3
mmol/L  (76.9%) (75.1%) 185 (77.7%) (72.2%)  (50.0%) 11,981
HbA1C
<7% 340 (35.5%) 206 (46.5) 63 (54.8) 8(50.0) 2(50.0) 1,536
ACR<3 2221 201 3
mg/mmol (85.9%) (51.3%) 29 (34.9%) (25.0%) 0(0.0%) 3,075

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {LDL, HbAI1C, ACR, and Total cholesterol levels were evaluated in individuals who
had undergone at least one of these outpatient tests 12 months after being initially diagnosed
with [HD. If there were multiple measurements, we utilized the first measurement.

Table 3.12 presents the sub-group of 22,372 patients that were included to identify the
number of patients receiving PCI or CABG within the 6 months following diagnosis of STEMI
between 2003 and 2019. Results showed that as eGFR declined fewer patients received PCI or
CABG and that there were low rates of CABG in the 6 months following diagnosis of STEMI.
13, 795 patients (76%) with eGFR > 60 ml/min/1.73m? received PCI within 6 months following
diagnosis of STEMI compared to 1,745 patients (54.5%) with an eGFR of 45-59 ml/min/1.73m?,
359 (43.5%) with an eGFR of 30-44 ml/min/1.73m?, 47 (28.1%) with an eGFR of 15-29
ml/min/1.73m? and 6 (23.1%) with an eGFR of <15 ml/min/1.73m?. Similarly, 1,038 patients
(5.7%) with an eGFR > 60 ml/min/1.73m? underwent CABG, compared to 148 (4.0%) with an
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eGFR of 45-59 ml/min/1.73m?, 33 (4.0%) with an eGFR of 30-44 ml/min/1.73m?, 1 (0.6%) with
an eGFR 15-29 ml/min/1.73m? and 0 patients with an eGFR of <15 ml/min/1.73m>.

Table 3.12. Number of patients receiving PCI or CABG 6 months following diagnosis of
STEMI between 2003 and 2019.

CKD categories (ml/min/1.73m2/1.73m2)

Number
eGFR 30- eGFR15- eGFR eligible
eGFR>60 eGFR45-59 44 29 <15 patients
CABG 1,038 (5.7%) 148 (4.6%) 33(4.0%) 1(0.6%) 0(0.0%) 22,372
13,795 1,745 359 47
PCI (76%) (54.5%) (43.5%) (28.1%) 6(23.1%) 22,372

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total.

3.7. Attainment of guideline recommended quality of care indicators for the
management of NSTEMI

Results for quality of care received by patients within 6 months of diagnosis of NSTEMI
between 2003 and 2019 are presented in Table 3.13. Results showed that, overall, as eGFR
declined, fewer patients received ACEi/ARBs, aspirin, beta blockers, P2Y 12 inhibitors and
statins 6 months following diagnosis of NSTEMI compared to patients with an eGFR > 60
ml/min/1.73m? (Table 3.10). The number of patients filling prescriptions for aspirin within the 6
months following diagnosis of NSTEMI were low across all eGFRs with 11,752 (49%) of
patients with eGFR > 60 ml/min/1.73m? filling prescriptions for aspirin, 4,934 (46.1%) with
eGFR 45-59 ml/min/1.73m?, 1,183 (43%) with eGFR 30-44 ml/min/1.73m?, 186 (39.1%) with
eGFR 15-29 ml/min/1.73m? and 14 (31.1%) with eGFR ml/min/1.73m>.
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Table 3.13.  Prescriptions filled within 6 months following diagnosis of NSTEMI between
2008 and 2019.

CKD categories (ml/min/1.73m2/1.73m?2)

Number
eGFR eGFR eGFR eGFR eligible
e¢GFR > 60 45-59  30-44 15-29 <15 patients
6,874 1,515 220 18
ACEi/ARB 17,027 (71.1%) (64.2%) (55.1%) (46.2%) (40.0%) 37,933
4,934 1,183 186 14
Aspirin 11,752 (49.0%) (46.1%) (43.0%) (39.1%) (31.1%) 37,933
Beta 7,046 1,675 265 21
blockers 16,979 (70.9%) (65.8%) (61.0%) (55.7%) (46.7%) 37,933
P2Y12 4,491 943 141 13
inhibitor 13,481 (56.3%) (42.0%) (34.3%) (29.6%) (28.9%) 37,933
6,868 1,518 250 23
Statin 17,886 (74.6%) (64.2%) (55.2%) (52.5%) (51.1%) 37,933

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {The usage of drugs was evaluated in a subgroup of individuals who were initially
diagnosed with NSTEMI after January 2008, based on the PIN drug file that was accessible.

Findings from the subgroup of patients with at least one outpatient laboratory value for
LDL, urinary ACR and, for patients with diabetes, an HbA 1¢ within 6 months following the
diagnosis of NSTEMI between 2003 and 2019 are presented in Table 3.14. Results generally
showed that as eGFR declined fewer patients obtained an LDL <2 mmol/L and ACR <3
mg/mmol 6 months post NSTEMI compared to patients with an eGFR > 60 ml/min/1.73m?. Of
18, 644 patients included in the subgroup, 10, 012 (71.2%) patients with eGFR > 60
ml/min/1.73m? had an LDL <2 mmol/L within 6 months following an NSTEMI compared to 2,
461 patients (69.3%) with an eGFR of 45-59 ml/min/1.73m?, 557 (64.6%) with an eGFR of 30-
44 ml/min/1.73m? and 4 (57.1%) with an eGFR of <15 ml/min/1.73m?,

Similarly, as eGFR declined, fewer patients obtained a urinary ACR < 3 mg/mmol. Of
the 5,154 patients included in the subgroup looking at urinary ACR, 2,637 (78.8%), of patients
with an eGFR > 60 ml/min/1.73m? had an ACR <3 mg/mmol 6 months following NSTEMI,
compared to 559 (41%) with an eGFR of 45-59 ml/min/1.73m?, 127 (32.8%) with an eGFR of
30-44 ml/min/1.73m?, 19 (35.2%) with an eGFR 15-29 ml/min/1.73m? and 0 patients with an
eGFR of <15 ml/min/1.73m>.

Overall, a similar trend was observed for HbAlc in patients with diabetes. Results

showed that the percentage of diabetic patients with HbAlc <7% was higher in those with an
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eGFR > 60 ml/min/1.73m? 5, 635 patients (74.3%), compared to patients with eGFR <60
ml/min/1.73m? in the 6 months following diagnosis of STEMI with 1, 993 (61.9%) obtaining
HbAlc <7% with eGFR 45-59 ml/min/1.73m?, 532 (62.6%) with eGFR 30-44 ml/min/1.73m?
and 123 (66.5%) with eGFR 15-29 ml/min/1.73m?. However, 10 (83.3%) of patients with eGFR
<15 ml/min/1.73m? obtained HbA lc <7% in the 6 months following diagnosis of NSTEMI.

Table 3.14. LDL, HbAlc and urine ACR levels within 6 months following diagnosis of
NSTEMI between 2003 and 2019.

CKD categories (ml/min/1.73m2/1.73m?2)

Number
eGFR eGFR 30- eGFR 15- eGFR eligible
eGFR > 60 45-59 44 29 <15 patientsi
LDL<2 10,012 2,461 557 100 4
mmol/L (71.2%) (69.3%)  (64.6%) (61.3%) (57.1%) 18,644
HbA1C < 5,635 1,993 532 123 10
7% (74.3%) (61.9%)  (62.6%) (66.5%) (83.3%) 11,848
ACR <3 2,637 559 127 19
mg/mmol  (78.8%) (41.0%)  (32.8%) (35.2%) 0 5,154

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {LDL, HbA1C, ACR, and Total cholesterol levels were evaluated in individuals who
had undergone at least one of these outpatient tests 6 months after being initially diagnosed with
NSTEML. If there were multiple measurements, we utilized the first measurement.

Table 3.15 presents the sub-group of 49,688 patients that were used to identify the
number of patients receiving PCI or CABG within the 6 months following diagnosis of NSTEMI
between 2003 and 2019. Results showed that as eGFR declined fewer patients received CABG
or PCI within then 6 months following diagnosis of NSTEMI. 13,163 patients (41.9%) with an
eGFR > 60 ml/min/1.73m? received PCI within 6 months following a NSTEMI compared to
2,569 (19.7%) with an eGFR of 45-59 ml/min/1.73m?, 471 (11.%) with an eGFR of 30-44
ml/min/1.73m?, 55 (5.7%) with an eGFR of 15-29 ml/min/1.73m? and 7 (7.8%) with an eGFR of
<15 ml/min/1.73m?. Similarly, 3, 210 patients (10.2%) with an eGFR > 60 ml/min/1.73m?
underwent CABG 6 months following an NSTEMI compared to 772 (5.9%) with an eGFR of 45-
59 ml/min/1.73m?, 174 (4.2%) with an eGFR of 30-44 ml/min/1.73m?, 25 (2.6%) with an eGFR
15-29 ml/min/1.73m? and 3 patients (3.3%) with an eGFR of <15 ml/min/1.73m?.
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Table 3.15. Number of patients receiving PCI or CABG 6 months following diagnosis of
NSTEMI between 2003 and 2019.

CKD categories (ml/min/1.73m2/1.73m?2)

Number
eGFR 45- eGFR 15- eGFR eligible
eGFR>60 59 eGFR 30-44 29 <15 patients}
CABG 3,210 (10.2) 772 (5.9) 174 (4.2) 25 (2.6) 3(33.3) 49,688
PCI 13,163 (41.9) 2,569 (19.7) 471 (11.4) 55(5.7) 7 (7.8) 49,688

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total.

3.8.  Sensitivity analysis for medications received following diagnosis of IHD, STEMI and
NSTEMI

The Alberta PIN was last updated in March 7, 2012, so we conducted a sensitivity
analysis that was restricted to patients diagnosed with IHD, STEMI and NSTEMI after January
1%, 2013 to identify the number of patients filling prescriptions for indicated medications. The
results are presented in Appendix C (tables C.1 — C.3). Overall, the relative number of patients
filling prescriptions for indicated medications increased across all eGFRs for all medications, but
the same general trends were re-demonstrated, except for patients with eGFR <15. The number
of patients filling prescriptions for indicated medications with eGFRs <15 increased after
restricting the analysis to patients diagnosed with ITHD after January 1%, 2013, however the

numbers of these patients were relatively small, and were unlikely to be statistically significant.
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Chapter 4.

Discussion

The goal of this work was to better understand the burden (prevalence and incidence) of
IHD and changes over time among patients with CKD in Alberta. We have also examined receipt
of guideline concordant care for IHD in this cohort with CKD across the spectrum of baseline
kidney function. It has been well established that patients with CKD experience a greater
morbidity and mortality from IHD than patients with normal kidney function and evidence
suggests that patients with CKD and IHD may receive less invasive treatments and fewer
medical therapies than the general population, possibly due to concern for side-effects and a
more general conservative treatment approach towards CVD related care (6—8). However, there
has been recent evidence suggesting a trend towards improvements in treatments and clinical

outcomes in patients with CKD and IHD.

4.1. Summary of the findings for the trend in ischemic heart disease

We have found an increase in the prevalence of IHD across all eGFR categories from 2003 to
2019 whilst the annual incidence of STEMI decreased across all eGFR categories over the
period, except for patients with eGFR 45-59 ml/min/1.73m?. The annual prevalence of STEMI
increased for patients with eGFRs > 30 ml/min/1.73m? from 2003 to 2019. The incidence of
NSTEMI decreased across all eGFRs from 2003 to 2019, except for patients with an eGFR <15
ml/min/1.73m? (IRR: 0.96; CI 95%: 0.91, 1.02; p=0.376). The prevalence of NSTEMI increased
for patients across all eGFR categories except for patients with eGFR 15-29 ml/min/1.73m?

which showed a decreasing trend over the period.

4.2.  Summary of quality of care findings

The quality of care received by patients within 12 months of diagnosis of IHD and within
the 6 months following diagnosis of STEMI and NSTEMI was determined by comparing the
proportion of patients that received pre-specified medications, met specific LDL, HbAlc and
ACR and received coronary revascularization to patients with normal kidney function. Results

showed that in the 12 months following diagnosis of IHD, fewer patients with eGFR > 60
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ml/min/1.73m? filled prescriptions for ACEi/ARB, statins, and beta blockers than patients with
eGFR <60 ml/min/1.73m? and that there were few prescriptions filled for SGLT2i overall.
Furthermore, we found that for patients with an eGFR <60 ml/min/1.73m?, the number of
patients filling prescriptions for ACEi/ARB and statins 12 months following diagnosis of IHD
decreased as patient eGFR declined. Similarly, as eGFR declined, fewer patients achieved a
urinary ACR of <3 mg/mmol in the 12 months following diagnosis of IHD. However, we found
the opposite trend for patients meeting LDL <2 mmol/L and for patients with diabetes obtaining
an HbA 1c <7%, with relatively more patients with CKD obtaining these targets.

Furthermore, in the 6 months following diagnosis of STEMI, we found that as eGFR
declined, fewer patients received ACEi/ARBs, aspirin, beta blockers, P2Y 12 inhibitors and
statins. Furthermore, overall prescriptions for aspirin were low across all eGFRs with 8,002
(55.4%) of patients filling prescriptions for aspirin with an eGFR > 60 ml/min/1.73m?, 1,344
patients (50.3%) with eGFR 45-59 ml/min/1.73m?, 260 patients (45.9%) with eGFR 30-44
ml/min/1.73m?, 34 patients (37.4%) with eGFR 15-29 ml/min/1.73m? and 8 patients (53.3%)
with eGFR ml/min/1.73m?. Results also showed that as eGFR declined fewer patients obtained a
urinary ACR <3 mg/mmol or LDL <2 mmol/L. Similarly to what was observed in patients with
IHD, the relative number of patients with diabetes obtaining HbAlc <7% increasing as eGFR
declined.

The results for the quality of care received by patients in the 6 months following
diagnosis of NSTEMI were similar. As eGFR declined, fewer patients received ACEi/ARBs,
aspirin, beta blockers, P2Y12 inhibitors and statins 6 months following diagnosis of NSTEMI
and the number of patients filling prescriptions for aspirin was low across all eGFRs. Results
also showed that, overall, as eGFR declined fewer patients obtained an LDL <2 mmol/L, HbAlc
<7% and ACR <3 mg/mmol. Finally, we found that as eGFR declined fewer patients received
PCI or CABG in the 6 months following diagnosis of STEMI and NSTEMI.

4.3. Interpretation of findings

4.3.1. Trends in the burden of ischemic heart disease

Our results showed that the prevalence of IHD, NSTEMI and STEMI had increased over

time which is in keeping with more patients living with these conditions and better access to
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care. The overall number of prevalent cases of IHD has increased over time across all eGFR
categories. Furthermore, there was a significantly greater increase in the prevalence for patients
with eGFR 45-59 ml/min/1.73m? when compared to patients with an eGFR > 60 ml/min/1.73m2
(rate of change 0.86; 95% CI: 0.66, 1.05; p<0.001).

Our results also showed that the annual prevalence of STEMI increased for patients with
eGFRs > 30 ml/min/1.73m? from 2003 to 2019 with a significantly greater increase in patients
with eGFR 30-59 ml/min/1.73m? and a significantly greater decrease in patients with eGFR 15-
29 ml/min/1.73m? when compared to patients with normal kidney function. Similarly, we found
that the prevalence of NSTEMI increased for patients across all eGFRs except for patients with
eGFR 15-29 ml/min/1.73m? which showed a decrease from 2003 to 2019 and that the increase
was significantly greater for patients with eGFRs 30-59 ml/min/1.73m? and eGFR < 15
ml/min/1.73m?. These results are consistent CCSDS data which showed a steady increase in
prevalence of acute myocardial infarction from 2000 — 2001 from 1.18% (95% CI: 1.18-1.19) for
both sexes to 1.97% (95% CI: 1.96-1.97) in 2020-2021 (40).

While we found that the prevalence of IHD has increased over time, we also found that
the annual incidence of STEMI and NSTEMI has decreased from 2003 to 2019 in both patients
with CKD and normal kidney function. This finding suggests that overall, patients, including
those with CKD, are receiving better quality of care preventing the occurrence of acute coronary
syndromes. Our findings are in line with the CCSDS data on incidence of myocardial infarction,
which showed that it has decreased from 300 per 100, 000 in 2000-2001 (95% CI: 297-302) to
181 per 100, 000 (95% CI 180-182) in 2020-2021 with ongoing declining trend. This was
associated with a declining trend in all-cause mortality rate within 365 days of acute myocardial
infarction (11.77%; 95% CI: 10.80 — 13.04 in 2000-2001 for both sexes and 8.38% (95% CI
7.77-9.77) in 2020-2021 (40).

Our study not only showed a decline in the annual incidence of acute myocardial
infarction over time, but we also found that some groups of patients with CKD may have had a
greater rate of decrease than patients with normal kidney function. We found that the annual
incidence of STEMI decreased across all eGFRs from 2003 to 2019, except for patients with
eGFR 45-59 ml/min/1.73m?. Compared to patients with eGFR > 60 ml/min/1.73m?, patients with
eGFR 15-29 ml/min/1.73m? had significantly greater decrease in the incidence of STEMI during
this time (IRR: 0.81; CI 95%: 0.76, 0.87; p=0.004). Furthermore, the incidence of NSTEMI
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decreased across all eGFRs from 2003 to 2019 with exception of patients with an eGFR <15
ml/min/1.73m? (IRR: 0.96; CI1 95%: 0.91, 1.02; p=0.376). Compared to patients with eGFR > 60
ml/min/1.73m?, patients with eGFR 15-29 ml/min/1.73m? had significantly greater decrease in
the incidence of NSTEMI during this time (IRR: 0.89; CI 95%: 0.86, 0.92; p=0.019).

4.3.2. Quality of care in patients with chronic kidney disease and ischemic heart disease

Results for the quality of care received by patients with IHD and CKD showed that in
general, more patients with CKD filled prescriptions for the indicated medications following
IHD than patients with normal kidney function. We also found that the number of patients filling
prescriptions with CKD declined as their eGFR declined. Furthermore, more patients with CKD
and IHD filled prescriptions for statin therapy than patients with normal kidney function in the
12 months following diagnosis of IHD. Overall, fewer patients with eGFR eGFR > 60
ml/min/1.73m? filled prescriptions for ACEi/ARB, statins, beta blockers than patients with eGFR
<60 ml/min/1.73m?. For example, we found that for patients with eGFR > 60 ml/min/1.73m?
only 40.4% filled a prescription for an ACEi/ARB, 26.4% for a beta blocker and 38.5% for a
statin within the 12 months of diagnosis of IHD which was overall significantly lower than in
patients with all stages of CKD.

A similar trend was found with a sensitivity analysis that was restricted to patients
diagnosed with THD after January 1%, 2013 to account for changes to the PIN data. We would
have expected nearly all patients with IHD to have filled a prescription for a statin, regardless of
kidney function, and the fact that the lowest number of prescriptions filled was for patients with
normal kidney function is surprising. This finding may be, in part, explained by missing data and
inherit flaws in using the PIN network data for clinical outcomes research. Another consideration
is that patients with CKD would likely have other indications for receiving ACEi/ARBs and
SGLT2is for example, and perhaps this explains in part why more patients with CKD and IHD
filled prescriptions for these medications. Additionally, sensitivity analysis to identify
comorbidities including hypertension, heart failure and diabetes would be helpful to better
understand the discrepancy in the number of patients filling prescriptions for the specified

medications.
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Although, results for urinary ACR of <3 mg/mmol followed a general trend of fewer
patients meeting this cut-off as eGFR declined, the opposite trend was observed for the relative
number of patients with diabetes obtaining HbA1c <7% with relatively more patients with CKD
obtaining this target as patient eGFR declined. Similarly, we found that only 31.3% of patients
with IHD and an eGFR >60 ml/min/1.73m? had an LDL of <2 mmol/L. This was lower than in
patients across all other eGFRs, with 48.6% meeting this cut-off with eGFR 45-59
ml/min/1.73m?, 46.9% with eGFR 30-44 ml/min/1.73m?, 45.3% with eGFR 15-29
ml/min/1.73m? and 47.9% with eGFR < 15 ml/min/1.73m?2. Taken together, these results suggest
that patients with CKD are more frequently receiving appropriate statin therapy for secondary
prevention as well as obtaining HbA ¢ targets more often compared to patients with IHD and

normal kidney function.
4.3.3. Quality of care in patients with chronic kidney disease and STEMI or NSTEMI

Overall, our results suggested that the quality of care received by patients following
STEMI and STEMI decreased as their eGFR declined. These findings are consistent with other
registry studies, including Fox et al’s study of 19,029 patients with diagnosed with STEMI and
30, 462 diagnosed with NSTEMI from the National Cardiovascular Data Registry Acute
Coronary Treatment and Intervention Outcomes Network registry from January 1st 2007 to
December 31% 2007 that included 280 hospitals. This study found that the risk of mortality
increased with CKD stage and that, among patients presenting with STEMI, the odds ratio for
any reperfusion therapy was significantly lower with worsening CKD (p=0.0005). Furthermore,
patients with NSTEMI and CKD were less likely to undergo early invasive therapy (P<0.0001)
or any revascularization (P<0.0002). The results also showed significantly lower rates of early in
hospital aspirin use (P-trend <0.001 for STEMI and NSTEM) as well as use of clopidogrel, beta-
blockers and statins (all p-trend <0.0001) in patients with more advanced CKD. This pattern was
observed for these medication prescriptions at discharge as well (50).

Similarly, in our study we found that in the 6 months following diagnosis of STEMI and
NSTEMI as patient eGFR declined, the relative number of patients filling prescriptions for
indicated medications decreased and relatively fewer patients underwent PCI or CABG. In

patients who were diagnosed with STEMI or NSTEMI, we found that as eGFR declined, fewer
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patients received ACEi/ARBs, beta blockers, P2Y 12 inhibitors and statins. However, unlike
patients with IHD, more patients with eGFRs > 60 ml/min/1.73m? filled prescriptions for these
medications overall compared to patients with CKD. In the case of STEMI, 81.3% of patients
filled a prescription for ACEi/ARB in the 6 months following diagnosis, 80% for beta blockers,
73.5% for P2Y 12 inhibitors and 83.4% for statins. Across all medication classes, more
prescriptions were filled in the 6 months following STEMI compared to NSTEMI.

We also found that, overall, the number of patients filling prescriptions for aspirin were
low across all eGFRs in the 6 months following STEMI and NSTEMI. For example, within the 6
months following diagnosis of STEMI, 55.4% of patients with eGFR > 60 ml/min/1.73m? filled
prescriptions for aspirin, 50.3% with eGFR 45-59 ml/min/1.73m?, 45.9% with eGFR 30-44
ml/min/1.73m?, 37.4% with eGFR 15-29 ml/min/1.73m? and 53.3% with eGFR <15
ml/min/1.73m?. Given that aspirin can be filled over the counter, the overall low percentage of
prescriptions filled may be not reflect quality of care, but instead be the result of a limitation with
using the Alberta’s PIN.

Our results showed that there was low utilization of CABG in the 6 months following
diagnosis of STEMI or NSTEMI across all eGFRs and as eGFR declined fewer patients
underwent PCI or CABG. The rates of PCI in patients diagnosed with STEMI were 76% with
eGFR > 60 ml/min/1.73m?, 54.5% with eGFR 45-59 ml/min/1.73m?, 43.5% with eGFR 30-44
ml/min/1.73m?, 28.1% with eGFR 15-29 ml/min/1.73m? and 23.1% with eGFR <15
ml/min/1.73m?. The observed inverse relationship between eGFR and PCI may, in part, be due to
a concern for contrast nephrotoxicity as well as a general more conservative approach towards
patients with CKD.

The rates of PCI we observed were lower than have been observed from other studies of
patients with CKD and STEMI. For example, Schmucker et al., (2022) using the Bremen
STEMI-Registry, studied 9,605 STEMI-patients, 1018 with advanced CKD, between 2006 to
2019 and found that over time CKD-patients were more likely to be treated with PCI (2015-
2019: 90.3% vs 2006-2010: 75.8%, p<0.01) and drug eluting stents (90.7% vs 1.3%, p<0.01)
(23). They also found that both ticagrelor/prasugrel and drug eluting stents were associated with
a decrease in ischemic events at 1 year with an increase in bleeding, but without a change in rate

of acute kidney injury or 1 year mortality.

39



A similar decrease in utilization of PCI and CABG in patients with CKD within 6 months
of diagnosis of NSTEMI was also observed. The overall trend was consistent with what has been
observed in other cohorts (39,51). For example, Scott et al. studied a cohort of 5,385 patients
hospitalized with acute myocardial infarction in the UK between 2015-2017 and found a reduced
odds of invasive management in people with eGFR <60 ml/min/1.73m? compared with people
with eGFR >60 ml/min/1.73m? when hospitalized for NSTEMI but not for STEMI (39). They
hypothesized that their observation might be due to clinicians believing that the benefits of PCI
in STEMI outweigh the risks posed to kidney function (39). Our cohort was larger, with 23,372
patients included who were diagnosed with STEMI and 49,688 who were diagnosed with
NSTEMI, which may partially explain why we observed this inverse association.

Finally, we observed that, in the 6 months following diagnosis of STEMI or NSTEMI, as
eGFR declined fewer patients obtained an LDL <2 mmol/L and an ACR <3 mg/mmol. For
example, in the 6 months following diagnosis of STEMI, the percentage of patients obtaining an
LDL of <2 mmol/L were 76.9% with an eGFR > 60 ml/min/1.73m?, 75.1% with an eGFR 45-59
of ml/min/1.73m?, 77.7% with an eGFR of 30-44 ml/min/1.73m?, 72.2% with an eGFR of 15-29
ml/min/1.73m? and 50% with an eGFR <15 ml/min/1.73m?. Patients diagnosed with NSTEMI
had the same trend with slightly fewer patients meeting each laboratory target.

Although the results for urinary ACR of <3 mg/mmol and LDL <2 mmol/L within 6
months following diagnosis of STEMI followed a general trend of fewer patients meeting these
cut-offs as eGFR declined, overall, the opposite trend was observed for the number of patients
with diabetes obtaining HbAlc <7%. Relatively more patients with CKD obtained this target in
the 6 months following diagnosis of STEMI. This pattern suggests that patients with CKD and a
diagnosis of STEMI are more frequently obtaining HbA 1c targets compared to patients with

normal kidney function.

4.4. Key conclusions

e We found an increase in the prevalence of IHD from 2003-2019 for patients across all
eGFR categories and a decrease in the incidence of STEMI and NSTEMI for some
categories of CKD. This trend suggests that the background care for patients both with
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4.5.

and without CKD has improved over the past 20 years, leading to improved clinical
outcomes.

Compared to patients with normal kidney function, a greater proportion of patients with
eGFR <60 ml/min/1.73m? attained the dyslipidemia target of LDL < 2 mmol/L within 12
months following the diagnosis of IHD. Furthermore, a greater proportion of patients
with reduced kidney function and diabetes attained the glycemic target of HbAlc of 7%
following the diagnosis of IHD and STEMI compared to patients with normal kidney
function. Taken together, these results suggest that overall patients with reduced kidney
are attaining recommended targets for markers of dyslipidemia and glycemic control.
Compared to patients with normal kidney function, relatively fewer patients with eGFR
<60 ml/min/1.73m? attained the dyslipidemia target of LDL < 2 mmol/L, HbA Ic target of
<7% and urinary ACR target of <3 mg/mmol within 6 months following the diagnosis of
NSTEML

A greater proportion of patients with CKD filled prescriptions for indicated medications
following diagnosis of IHD and a smaller proportion of patients with CKD filled
prescriptions for these medications following the diagnosis of STEMI and NSTEMI
when compared to patients with normal kidney function.

Finally, patients with lower eGFRs generally received PCI and CABG less frequently in
the 6 months following diagnosis of STEMI or NSTEMI. These findings highlight a

significant opportunity for improving the quality of care in this patient population.

Strengths, limitations and future directions

The strength of this work is that for the first time, to our knowledge, we have established

a large cohort using Alberta’s robust province wide database to study the epidemiology and care

received by patients with chronic kidney disease and ischemic heart over time disease in Alberta.

There are several limitations with this study including limitations with respect to our data source,

measured outcomes as well as those inherent in retrospective cohort studies. First, there are

pitfalls with using the Alberta PIN data as over-the-counter drugs and non-prescription

medications, such as aspirin, were not documented. This likely contributed to the observed lower

numbers of patients filling prescriptions for this indicated medication. Future studies validating
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using the Alberta PIN to collect data related to aspirin prescriptions could be done to validate this
approach. Second, using the Alberta PIN data does not provide information regarding patient
compliance with prescriptions. Third, the PIN offered limited data on SGLT2 inhibitors as these
were made available in Alberta in 2014 and thus are underrepresented in our study cohort. Future
studies should include more recent PIN profile data to include information on this class of
medications. Fourth, we used eGFR measurements to categorize patients in our cohort according
to their degree of kidney function, however, because not everyone in the general population will
have had eGFR measurement data in the AKDN database, more patients with normal kidney
function were likely not included in the analysis. Fifth, future studies should incorporate
subgroup analysis, stratifying epidemiological trends by sex, as well as age and geographic
location.

Finally, inherent in the use of ICD codes to define patient comorbidities and IHD is a
lack of detailed clinical context surrounding these events. Furthermore, the treatment outcomes
and patient response to interventions are not included in ICD codes. This highlights the
importance of incorporating clinically relevant outcomes in future work, including
cardiovascular disease related mortality data to better understand the impact that medications
prescriptions as well as revascularisation post-acute coronary syndrome is having on long term
outcomes in the chronic kidney disease population. Future studies, including prospective cohort
studies, should look to establish a temporal association between interventions as clinically
relevant outcomes that impact care. For example, prospective data could be used to evaluate
progression to end stage kidney disease following coronary artery revascularization. Similar data
could be used to understand the impact that anemia and bleeding events have on anti-platelet
prescriptions following acute coronary events or the influence that potassium levels have on

initiation of renin-angiotensin-aldosterone inhibition.

4.6. Conclusions

This study found that the prevalence of IHD increased from 2003-2019 for patients
across all eGFR categories and a decrease in the incidence of STEMI and NSTEMI for some
categories of CKD. We found that proportionally more patients with CKD attained the
dyslipidemia therapeutic target of LDL <2 mmol/L within 12 months following the diagnosis of
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IHD compared to patients with normal kidney function. Furthermore, as kidney function
declined proportionally more patients attained glycemic therapeutic target of HbAlc of 7%
following the diagnosis of IHD and STEMI compared to patients with normal kidney function.
Taken together, these results suggest that overall patients with CKD did receive recommended
care over the study period.

A greater proportion of patients with CKD filled prescriptions for indicated medications
following diagnosis of IHD when compared to patients with normal kidney function. The
opposite was observed following the diagnosis of STEMI and NSTEMI with a smaller
proportion of patients with CKD having filled prescriptions for indicated medications in the 6
months following diagnosis. Furthermore, patients with lower eGFRs generally received
proportionally fewer PCI’s and CABG. Future studies should better clarify the factors that
mediate this association between eGFR and the management of IHD, STEMI and NSTEMI as
well as look at the impact that this association has on cardiovascular disease related mortality
and progression to end stage kidney disease.

This study shows a plateauing of the prevalence of IHD among the people living with
CKD in Alberta, and this could suggest enhanced survival for IHD following high quality care.
However, there remains significant opportunities for improving the quality of care for patients

with CKD following acute coronary events, including STEMI and NSTEMI.
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Appendix A

Table A.1.  Case definitions of ischemic heart diasese (IHD), ST-elevation myocardial
infarction (STEMI) and non-ST elevation myocardial infarction (NSTEMI)

Condition (age) Case Definition ICD* Codes Data Source
IHD (18+) At least one hospitalization ICD-9: 410-414, Hospitalizations,
36.01, 36.02, 36.05, | physician billing
OR 36.10-36.19 claims from
1994 to 2019

Two physician billing claims ICD-10: 120-125
(in any diagnosis filed).
No restriction that the 2 claims | ICD-9 to ICD-10
must be found “within 1 year or | conversion:
less”. 120: 411. 413
121: 410

122: 410

123:

124: 411

125: 414, 412

STEMI/NSTEMI | Prevalence: STEMI: Hospitalizations
(18+) At least 1 hospitalization ICD-10: 121.0, from 1994 to
listing a diagnostic code for 121.1,121.2,121.3, | 2019

STEMI in diagnostic sub-type | 122.0, 122.1, [22.8

M
Incidence: NSTEMI:
At least 1 hospitalization ICD-10: 121.4,

(where hospitalization listinga | 121.9, 122.9
diagnostic code for STEMI or
NSTEMI in diagnostic types
M,W,X Y, 1,o0r2

*ICD = International Classification of Diseases; Type M = The one diagnosis or condition that
can be described as being most responsible for the patient’s stay in hospital; types W, X, Y =
service transfer diagnosis type (W), (X), (Y) code associated with the first/second/third service
transfer; Type 1 = condition that existed prior to admission, has been assigned an ICD-10-CA
code, and satisfies the requirements for determining comorbidity; Type 2 = condition that arises
post-admission, has been assigned an ICD-10- CA code and satisfies the requirements for
determining comorbidity.
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Table A.2.  Case definitions of percutaenous coronary intervention (PCI) and coronary artery bypass grafting (CABG)

Condition Case Definition ICD* Codes Data Source
PCI At least one procedure/CCI* OR one CCP* in any diagnosis | CCI: 11J50, 11J54GQ-AZ, Hospitalizations,
field 11J57GQ physician billing

claims, ACCS
ICD*-9-CM" (procedure): 0066, from

3601, 3602, 3603, 3605, 3606 1994 to 2019
(except ACCS
CCP: 51.59C, 51.59D, 51.59E, which begins in
51.59F, 48.02, 48.03 1997)
CABG At least one procedure/CCI® OR one CCP* in any diagnosis | CCI: 11J76 Hospitalizations,
field physician billing
ICD-9-CM (procedure): 361, 362 claims, ACCS
from
CCP: 48.11,48.12,48.13,48.14, | 1994102019
48.15, 48.19, (except ACCS
which begins in
1997)

*ICD = International Classification of Diseases; § CCI = Canadian Classification of Health Interventions; {fCCP = Canadian
Classification of Diagnostic, Therapeutic and Surgical Procedures; ¥ CM = Clinical Modification; ACCS = Ambulatory Care
Classification System
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Appendix B

Table B.1.  Prevalence (% and number) of diagnosed IHD by CKD stage from 2003 to 2019.

Prevalence of IHD (%) Number of people with IHD

eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR
Year |>60 45-59 | 30-44 | 15-29 | <15 >60 45-59 | 30-44 | 15-29 | <15

2003 | 3.9 6.0 8.5 14.0 53 9949 740 688 319 32

2004 | 4.6 8.8 11.1 16.8 11.0 |26408 | 3438 | 2353 865 98

2005 | 5.7 11.1 15.1 18.0 19.0 | 45690 | 7540 |4114 1286 | 108

2006 | 6.5 13.6 17.6 19.8 19.0 | 63884 | 11780 | 5535 1537 | 102

2007 | 7.2 14.2 19.2 18.7 18.0 | 81261 | 15577 | 6350 1565 | 100

2008 | 7.7 15.1 20.0 15.4 13.8 | 98899 | 19439 | 6887 1460 | 99

2009 | 8.2 16.5 20.2 13.8 143 | 117512 | 22979 | 7382 1422 | 97

2010 | 8.8 17.3 21.6 17.6 16.2 | 138381 | 26771 | 7703 1393 | 100

2011 |9.2 17.7 21.9 17.9 15.8 | 158418 | 30024 | 7904 1304 | 100

2012 | 9.6 17.7 21.8 19.8 19.1 | 177407 | 33132 | 8062 1220 | 102

2013 | 10.0 18.9 23.5 19.9 19.7 | 197511 | 36403 | 8257 1202 | 109

2014 | 10.2 18.9 22.7 19.3 18.2 | 217374 | 39232 | 8289 1131 | 101

2015 | 10.5 1209 |23.1 24.1 17.7 | 238281 | 42350 | 8339 1119 | 107

2016 | 10.8 | 20.1 22.7 22.3 22.3 | 260787 | 45355 | 8249 1090 | 123

2017 | 11.2 |21.6 |22.7 21.2 20.3 | 283159 | 48266 | 8184 1057 | 115

2018 | 11.5 | 21.1 22.4 20.3 16.8 | 306440 | 50896 | 8103 1006 | 124

2019 | 119 |21.6 |22.1 23.0 |25.0 |331876 | 53538 | 8110 1026 | 130
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Table B.2.  Incidence (per 1000 popoulation and number) of diagnosed STEMI by CKD stage
from 2003 to 2019.

Incidence of STl;i\;[:sper 1000 person Number of STEMI cases

eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR eGFR | eGFR | eGFR
Year | >60 45-59 | 30-44 | 15-29 | <I5 >60 | 45-59 30-44 | 15-29 | <15
2003 | 3.2 2.0 8.1 17.6 314 | 404 8 16 9 1
2004 | 1.5 7.2 1.0 20.3 14.7 | 587 74 38 20 2
2005 | 0.9 1.4 2.5 8.9 2.7 650 89 49 15 3
2006 | 0.9 1.6 3.9 3.9 0.7 770 118 51 13 1
2007 | 0.9 1.0 2.3 0.3 2.0 951 152 70 9 3
2008 | 0.9 1.9 5.0 4.3 0.4 1080 | 183 79 16 1
2009 | 0.8 1.3 1.2 0.8 0.4 1079 | 194 68 6 1
2010 | 0.8 1.3 2.8 0.5 0.9 1206 | 238 71 12 1
2011 | 0.9 1.3 1.4 6.9 0.4 1380 | 235 71 18 1
2012 | 0.8 2.0 1.6 0.5 1.8 1440 | 224 51 6 3
2013 | 0.7 1.0 1.8 5.9 2.2 1361 | 248 62 13 2
2014 | 0.7 1.2 2.6 1.9 3.0 1465 | 275 57 12 1
2015 | 0.7 1.2 0.7 0.5 4.7 1454 | 290 51 7 1
2016 | 0.6 1.5 1.5 0.7 0.4 1498 | 309 50 5 1
2017 0.7 1.1 1.9 0.4 0.3 1660 | 332 41 6 1
2018 | 0.6 1.3 1.6 0.9 1.7 1670 | 337 50 6 2
2019 | 0.7 1.2 1.7 0.5 0.3 1820 | 346 49 6 1
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Table B.3.  Prevalence (per 1000 popoulation and number) of diagnosed STEMI by CKD
stage from 2003 to 2019.
Prevalence of ST]?MI per 1000 Number of people with STEMI
population
eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR
Year | >60 45-59 |30-44 | 15-29 | <15 >60 45-59 |30-44 | 15-29 | <15
2003 | 1.3 0.6 2.8 12.7 13.2 336 7 15 9 1
2004 | 1.3 2.8 1.6 13.4 10.2 763 75 43 25 3
2005 | 1.5 2.3 2.9 15.5 12.0 1225 | 132 75 27 4
2006 | 1.8 2.9 5.7 13.8 4.0 1809 | 207 106 25 4
2007 | 2.1 2.5 6.2 8.9 5.7 2522 | 312 140 28 6
2008 | 2.4 4.5 7.2 17.9 34 3265 | 420 175 35 4
2009 | 2.7 4.5 6.0 6.7 3.6 4024 | 542 191 26 3
2010 | 3.0 5.0 7.8 6.2 4.3 4874 | 671 214 29 4
2011 | 3.3 59 7.6 13.3 2.1 5866 | 774 226 35 4
2012 | 3.6 6.2 7.4 10.8 23 6879 | 862 227 29 4
2013 | 3.8 6.0 8.8 18.3 4.2 7836 | 974 251 34 4
2014 | 4.0 6.2 10.0 14.8 6.0 8853 | 1087 | 253 35 3
2015 | 4.1 6.9 8.4 16.0 16.7 9809 | 1205 | 263 36 3
2016 | 4.3 7.2 8.7 16.2 242 10804 | 1305 | 262 34 4
2017 | 4.5 6.9 9.1 11.7 243 11878 | 1426 | 268 35 5
2018 | 4.7 7.2 9.8 9.2 10.7 12990 | 1523 | 266 34 5
2019 | 4.9 7.6 10.2 8.4 10.9 14214 | 1621 | 265 35 4
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Table B.4.  Incidence (per 1000 popoFor ulation and number) of diagnosed NSTEMI by CKD
stage from 2003 to 2019.

Incidence of NSTEMI per 1000 person
years

eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR
Year | 260 45-59 | 30-44 | 15-29 | <15 >60 45-59 | 30-44 | 15-29 | <15

2003 | 4.8 8.1 38.1 27.2 14.7 571 44 53 42 4
2004 | 3.2 8.0 11.7 24.5 12.9 1201 | 221 202 79 11
2005 | 2.7 7.8 14.2 17.7 22.4 1658 | 492 363 131 13
2006 | 2.5 9.1 9.1 35.7 38.8 1920 | 706 415 173 13
2007 | 2.1 5.0 10.8 15.6 9.9 1906 | 693 425 122 6
2008 | 2.1 59 10.0 9.1 5.6 2147 | 924 360 98 8
2009 | 1.8 4.9 8.9 6.1 0.9 2093 | 950 419 83 1
2010 | 1.8 4.7 14.0 9.6 2.7 2294 | 1084 | 358 91 3

8

7

Number of NSTEMI cases

2011 | 1.7 5.0 10.3 13.6 7.9 2346 1135 | 362 70
2012 | 1.8 4.5 7.5 8.2 12.8 2691 1269 | 359 63
2013 | 1.8 5.6 9.6 20.6 25.4 2843 1364 | 381 94 10
2014 | 1.7 5.3 6.6 5.9 3.5 2942 1308 | 333 49 2
2015 | 1.6 4.7 11.6 5.9 1.8 2939 1441 | 340 34 2
2016 | 1.5 6.7 7.9 5.2 12.4 3033 1419 | 331 42 5
3
5
4

2017 | 1.4 53 8.8 7.9 9.8 3174 | 1558 | 306 50
2018 | 1.4 3.7 5.6 4.2 6.2 3332 1601 | 287 43
2019 | 1.4 3.5 5.2 3.1 18.7 3576 | 1468 | 268 34
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Table B.5.

Prevalence (per 1000 popoulation and number) of diagnosed NSTEMI by CKD
stage from 2003 to 2019.

Prevalence of NSTEMI per 1000

Number of people with NSTEMI

population

eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR | eGFR
Year | >60 45-59 | 30-44 | 15-29 | <15 >60 45-59 | 30-44 | 15-29 | <15
2003 | 2.0 2.3 11.1 15.0 3.9 506 41 50 35 4
2004 | 2.6 4.9 10.2 58.9 12.4 1403 | 223 208 94 12
2005 | 3.3 6.5 15.9 34.7 16.1 2444 | 557 450 168 15
2006 | 3.9 11.5 16.1 49.9 20.6 3579 | 993 645 239 14
2007 | 4.4 9.7 21.1 44.6 21.3 4604 1321 | 766 224 10
2008 | 4.8 12.1 22.1 28.2 13.0 5728 1763 | 816 196 11
2009 | 5.1 12.3 23.5 21.6 7.8 6799 | 2082 | 915 190 7
2010 | 5.4 13.3 27.6 24.8 11.1 7976 | 2448 | 929 193 9
2011 | 5.6 13.9 28.5 27.9 14.9 9116 | 2789 | 955 186 11
2012 | 6.0 14.2 29.1 26.3 28.1 10450 | 3138 | 989 166 11
2013 | 6.3 16.3 314 37.9 27.0 11874 | 3540 | 1069 | 186 17
2014 | 6.4 16.3 28.0 29.3 26.2 13269 | 3837 | 1051 |172 14
2015 | 6.6 16.7 31.3 29.7 25.5 14674 | 4167 | 1053 | 150 12
2016 | 6.8 18.6 29.4 30.3 20.6 16087 | 4474 | 1031 142 12
2017 | 7.0 20.0 30.9 27.5 39.2 17597 | 4849 | 1020 | 132 13
2018 | 7.2 18.6 29.9 234 29.3 19315 | 5148 | 1007 | 135 12
2019 | 7.5 18.0 29.1 20.7 33.7 21164 | 5301 | 994 131 15
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Appendix C

Table C.1.  Prescriptions filled within 12 months following diagnosis of IHD between 2013

and 2019.
CKD categories (ml/min/1.73m2/1.73m2)
Number
eGFR 45- eGFR 30- eGFR 15- eGFR eligible
eGFR>60 59 44 29 <15 patientsy
11,314 17,527 2,581 327 49
ACEi/ARB (35.3%) (72.0%) (70.9%) (53.3%) (55.7%) 60,724
Beta 14,951 2,425 377 58

blockers 8,417 (26.3%) (61.5%) (66.6%) (61.4%)  (65.9%) 60,724

SGLT2i  437(14%)  729(3.0%) 71(2.0%) 4(0.7%) 1(1.1%) 60,724
11,166 16,358 2,401 360 57

Statin (34.8%) (67.2%) (65.9%) (58.6%)  (64.8%) 60,724

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {The usage of drugs was evaluated in a subgroup of individuals who were initially
diagnosed with IHD after January 1%, 2013, based on the PIN drug file that was accessible.

Table C.2.  Prescriptions filled within 6 months following diagnosis of STEMI between 2013

and 2019
CKD categories (ml/min/1.73m2/1.73m?2)
Number
eGFR 45- eGFR 30- eGFR 15- eGFR eligible
eGFR > 60 59 44 29 <15 patients}
934 21 4
ACEi/ARB 5,960 (84.4%) (71.8%) 132 (63.5%) (67.7%) (57.1%) 8,608
676 14 5
Aspirin 4,103 (58.1%)  (52.0%) 99 (47.6%)  (45.2%) (71.4%) 8,608
Beta 951 15 5
blockers 5,857 (82.9%)  (73.1%) 143 (68.8%) (48.4%) (71.4%) 8,608
P2Y12 875 16 6

inhibitor 5,763 (81.6%)  (67.3%) 118 (56.7%) (51.6%)  (85.7%) 8,608

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {The usage of drugs was evaluated in a subgroup of individuals who were initially
diagnosed with STEMI after January 1%, 2013, based on the PIN drug file that was accessible.
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Table C.3.  Prescriptions filled within 6 months following diagnosis of NSTEMI between

2013 and 2019

eGFR >
60

ACEI/ARB 7,688 (73.2%)

Aspirin 5,413 (51.5%)
Beta

blockers 7,587 (72.2%)
P2Y12

inhibitor 6,700 (63.8%)

eGFR 45-
59

2,895
(65.4%)
2,040
(46.1%)
2,968
(67.1%)
2,059
(46.5%)

eGFR 30-
44

501
(56.7%)
384
(43.4%)
557
(63.0%)
357
(40.4%)

CKD categories (ml/min/1.73m2/1.73m?2)

eGFR 15-
29

51
(37.8%)
46
(34.1%)
79
(58.5%)
44
(32.6%)

eGFR
<15

9 (50%)
;
(38.9%)

9 (50%)
8
(44.4%)

Number
eligible
patients
15,963
15,963
15,963

15,963

Results are presented as N (%) where N is the total number of patients and % is the percentage of
the total. {The usage of drugs was evaluated in a subgroup of individuals who were initially
diagnosed with NSTEMI after January 1%, 2013, based on the PIN drug file that was accessible.
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