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Significance and Innovation:

This is the first study to assess the effect of a pharmacist-led case-finding and care on CV
risk in patients with chronic inflammatory conditions in a community pharmacy setting

The pharmacist-led case-finding and care enhanced access to CV risk assessment and
care in a high-risk population, that otherwise would not have their CV risk assessed

The pharmacist-led case-finding and care (including prescribing and ordering laboratory

tests) was associated with CV risk reduction and improvement in all the individual CVD
risk factors
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%]

> Cardiovascular disease (CVD) is one of the leading causes of morbidity and mortality worldwide é
? and in Canada accounting for nearly one third of the total deaths.!-> The majority of CVD cases =
8 are caused by modifiable risk factors such as tobacco use, obesity, hypertension, hyperlipidemia, g
9 diabetes and physical inactivity.> Chronic inflammatory diseases, such as rheumatoid arthritis, o
10 psoriatic arthritis ankylosing spondylitis, gout, systemic lupus erythematosus and psoriasis are 25
1; also increasingly being recognized as independent risk factors for CVD.#7 Indeed, it has been ] E
13 reported that the risk of myocardial infarction, heart failure and CV death among patients with T 2
14 chronic inflammatory disease is 2—3-fold greater than in the general population.?-1° Such g %
15 increased risk can be explained by the combined impact of systemic inflammation, burden of § E
:? traditional CVD risk factors and impact of certain medications (e.g., steroids, non-steroidal anti- E §
18 inflammatories (NSAIDs), retinoids).> Z 9
19 2 8
—_ (o2}

20 S
;; Despite being recommended by international guidelines,” CV risk assessment has not been <§ '%
23 incorporated into many clinicians’ daily routine.” In fact, reports indicate that such assessments = 2
24 generally only exist in larger centers for non-rheumatology patients.!!-!3 Moreover, Keeling and § me
25 colleagues reported that most rheumatologists, who are the main caregivers for patients with %é 2
;? these conditions, conducted suboptimal CV risk assessments. 4 Unfortunately, this gap in care is %8 E
28 not consistently absorbed by family physicians due to lack of recognition of CV risk in these gg 0
29 patients and competing demands of other healthcare needs. 7 Furthermore, many patients, g ‘:_PE
30 especially those who are living in remote or rural areas, do not have access to family physicians. gg §
g ; 15 These facts, combined with the benefits of early identification after the diagnosis, ! highlight o2
33 the need for new and innovative ways for assessing CV risk in this high-risk population. §§§
34 g a =
35 5%
g? Special considerations need to be taken into account when calculating CV risk in patients with E; gf
38 chronic inflammatory diseases, as the ‘classic’ risk engines (such as Framingham!”) might 5 S
39 underestimate the overall risk,!® since they have not been adequately evaluated in this patient gi i
40 population.!®> For example, those patients who might benefit from lipid-lowering agents may be i 3
2; categorized “low risk” when using the Framingham risk engine.!® As such, it has been a %
43 recommended to use a modified Framingham risk engine (multiply the overall risk by 1.5) in this % S
44 patient population. 2° There is conflicting evidence in the literature regarding lipid panel > 2
45 measurements in patients with rheumatoid arthritis. Some studies reported that total cholesterol T %
j? and LDL-cholesterol are significantly lower, while other studies reported that they are :ST I
48 significantly higher in patients with rheumatoid arthritis when compared to the general g ’é
49 population. 21-23 Despite the variation, it is still recommended to treat patients with rheumatoid g g
50 arthritis to general population lipid targets with consideration of risk modification, such as the «:;;
g ; European League Against Rheumatism recommendations that suggest multiplying the CV risk %
53 score by a factor of 1.5 in these patients.?+2 i
54 S
55 &
56 3
57 g
s :
i
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Pharmacists are front line, accessible, primary healthcare professionals who see patients at
risk/with chronic conditions more frequently than any other healthcare provider.?® The efficacy
of their interventions in chronic diseases including diabetes,?’ dyslipidemia,?® hypertension,?*-3?
heart failure,?3 and CVD 3436 has been well demonstrated in the literature. Pharmacists can
systematically identify patients at high risk of CVD,?¢ help manage their condition, improve their
medication use,?'3%37 and assist them to achieve their treatment targets.?’-32 In addition to clinical
outcomes, pharmacist interventions are also associated with high levels of patient satisfaction,
improved adherence to therapy and considerable cost savings and efficient use of health care
resources.’1-323840 This evidence, coupled with their full scope of practice including prescribing
and laboratory test monitoring, ideally position pharmacists to conduct CV risk assessment and
management. Therefore, we conducted this study to determine the effect of a pharmacist-led
intervention on CV risk in patients with chronic inflammatory diseases.

Methods

RIALTA was a non-randomized prospective pre-post-intervention study that was conducted in
17 community pharmacies across Alberta, Canada (for a list of the participating pharmacies
please see the acknowledgement section). We utilized a non-randomized design because our
previous work in pharmacist-led CV risk reduction®®, a 723 patient randomized trial
demonstrated significant reductions in estimated cardiovascular risk, and it was felt unethical to
randomize to usual care.

Patients were included if they were adults (>18 years of age) with a physician-diagnosed chronic
inflammatory condition (rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, gout,
systemic lupus erythematosus or psoriasis) and had at least one uncontrolled risk factor [blood
pressure (>140/90 without diabetes; >130/80 with diabetes)*!, LDL-cholesterol (>2.0 mmol/L)*?,
A1C (>7.0%)*, or current tobacco use]. We excluded patients if they were unwilling to
participate/sign the consent form, unwilling or unable to participate in regular follow-up visits,
pregnant, or experiencing a disease exacerbation (this may be indicated by current treatment with
high or tapering dose of steroids), since lipid panel is most accurately measured when
inflammatory diseases are stable or in remission.’

Recruitment

Pharmacists and pharmacy staff used the following methods to identify potential patients: 1.
Proactive case finding: patients with physician-diagnosed chronic inflammatory conditions were
identified by reviewing prescriptions of disease modifying anti-rheumatic drugs, NSAIDs,
immunosuppressants, gout medications, biologics (e.g., adalimumab, infliximab, ustekinumab,
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2 ixekizumab, secukinumab) and/or topical drugs containing calcipotriol, methotrexate with a -
5 rheumatologist or a dermatologist prescriber; 2. Case finding via in-pharmacy posters and 2k
©

6 weekly fliers and 3. Case finding via bag stuffers with the above medications. =1
7
8 g
9 . . )
10 As part of routine care, pharmacists measured the blood pressure and checked the most recent o b
11 laboratory test results for the identified patients (through the provincial electronic health record). s 2
. . . . . . . @ =

12 They then checked whether patients met the inclusion criteria. Those who met the inclusion 2 8
1 i criteria were considered eligible and were invited to participate in the study. Patients who agreed o g
15 to participate were asked to sign a written informed consent form, then they were enrolled in the E %
16 study. 2 i)
17 ug_ N
18 3
19 L .. . . . . =R
20 The patient’s physician(s) received a letter from the pharmacist to inform them that the patient = 2
21 agreed to participate in this study. El-
22 s X
23 - =
24 203
25 “8>
26 2a'N
57 Intervention §§ i
28 538
20 P H
2(1) All enrolled patients received: 1. Patient assessment (blood pressure measurement according to gg §
32 Hypertension Canada guidelines 4!, waist circumference, weight and height measurements), 2. Zg %
33 Laboratory assessment of A1C, non-fasting lipid panel (total cholesterol, LDL-cholesterol and %gg
34 HDL-cholesterol) and kidney function and status [creatinine (and estimated glomerular filtration g a =
g 2 rate), random urine albumin to creatinine ratio], 3. Individualized CV risk assessment and EVZ
37 education regarding this risk using a validated interactive online tool®¢ that explains the > 3
38 individual’s CV risk, the contribution of each risk factor to the overall risk and the impact of the S %
39 intervention and controlling the risk factors on the overall CV risk = 2
40 (https:/ ' Iberta.ca/epirxisk/), 4. Treatment dati ipti 5 3
a7 ps://www.epicore.ualberta.ca/epirxisk/), 4. Treatment recommendations, prescription » 2
4 adaptation, and prescribing where necessary to meet guideline recommended targets. a ¢
43 Pharmacists practiced to their full scope (including prescribing medications and ordering and 3 o
44 interpreting laboratory tests when needed), 5. Regular monthly follow-up for 6 months to check ) ;
22 on patients’ progress and provide ongoing care and motivation; and 6. Regular communication e 2
47 with Fhe patient’s physician(s) after each contact with the patient as per usual pharmacist 3 E
48 practice. S 9
49 5 g
50 >
51 Q
55 Outcomes %
53 %
54 =2
55 @
56 8
57 g
58 c
59 a
i
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The primary outcome was the change in CV risk over a 6-month period. CV risk is defined as
the risk for future CV events (coronary heart disease [CHD], stroke, peripheral arterial disease
[PAD])’# as calculated by validated risk assessment equations. The CV risk was calculated using
EPI-RISK™ Cardiovascular Risk Calculator (https://www.epicore.ualberta.ca/epirxisk/). It was
estimated using the Modified Framingham?’ risk assessment equation (Framingham risk score
multiplied by 1.5) for patients who have chronic inflammatory conditions without other
comorbidities. If the patient had other CV risk-modifying conditions (diabetes, previous vascular
disease or chronic kidney disease), risk was calculated using the Modified Framingham 2° and
the most appropriate risk assessment equation based on the patient’s medical history. The United
Kingdom Prospective Diabetes Study (UKPDS) #* risk assessment equation was used for those
with diabetes, SMART risk assessment equation 43 was used for patients with previous vascular
disease and Framingham!” risk assessment equation was used for the ones with chronic kidney
disease. If the patient had both chronic inflammatory conditions and other CV risk-modifying
conditions, the risk was calculated using all the respective risk assessment equations, and the risk
assessment equation estimating the highest risk was used.

The secondary outcomes were the change in individual risk factors [blood pressure (in patients
with hypertension), LDL-cholesterol (in patients with dyslipidemia), A1C (in patients with
diabetes) and tobacco cessation (self-reported abstinence)] over a 6-month period.

Sample size and analytical plan

Sample size

Using the information from our previous pharmacist-led CV risk reduction trial, REACH?3®
[Baseline CV risk (26.2%) and standard deviation (SD) (17.8)] and the following assumptions of
80% power and alpha of 0.05, 89 patients were required to detect 21% risk reduction. The
sample size was inflated to 100 to to account for possible dropouts, losses to follow-up, and
withdrawals of consent.

Analytical plan

Analysis was performed by using R 3.6.2 (Vienna, Austria; https://www.R-project.org/) and SAS
9.4 software (SAS Institute Inc. Cary, NC, USA).
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2 Data were first screened to confirm that all the participating patients met the inclusion/exclusion _::
5 criteria and provided informed consent. Once those conditions were confirmed, statistical 5’
6 analysis started. =
4 :
8 g
?O Demographic information and clinical characteristics were analyzed using descriptive statistics. - i
11 Frequency (percentage) was used for categorical variables and mean (standard derivation) for s 2
12 continuous variables. Statistical significance at the univariable level was assessed using Chi- % g
1 i square test or Fisher’s exact test (when small frequencies present) for categorical variables, and o g
15 T-test or Wilcoxon rank sum test (when data was heavily skewed) for continuous variables E %
16 (assumption of statistics tests were checked ahead). The primary outcome was analyzed by 2 3
17 paired T-test. Multivariable linear mixed effect models was used to adjust for centre effect and =) §
12 baseline characteristics. Secondary outcomes were analyzed using paired T-test and Chi-square ; 5
20 test as appropriate. % %
21 5 o
22 (g" E
;i Trial and data management was performed by EPICORE Centre é me
27 RIALTA was approved by the Health Research Ethics Board of the University of Alberta 8% ;
;g (Pro00072858). g 2
31 2a-a
= 555
33 539
34 Results 2 m =
3s 272
= E
38 The study was launched in August, 2017, and the last patient was enrolled in July 2019. Follow S ?90
39 up was completed in January 2020. We screened 126 patients, of those 103 were eligible. We § 2
j? enrolled 99 patients and 94 of them completed the study (Figure 1). Demographic and clinical ‘% %
42 characteristics are presented in Table 1. Mean age was 64 years (standard deviation (SD) 14.8), 2 g
43 approximately two thirds (61%) of the participants were female and 86% were Caucasian. More g §
44 than half (56%) had rheumatoid arthritis, 14% had psoriasis, 12% had psoriatic arthritis, 11% 2 <
22 had gout, 6% had ankylosing spondylitis and 1% had systemic lupus erythematosus. § o
47 Hypertension was the most commonly reported risk factor (47%), followed by dyslipidemia 3 =
48 (45%), diabetes (13%), atherosclerotic vascular events (angina, heart attack, stroke/TIA) (11%), e 'é
49 current tobacco use (10%) and chronic kidney disease (9%). In addition, average body mass & g
g (1) index (BMI) was 28.2 (5.2) kg/m? and only 9% reported exercising for 30 minutes (or more) five P
5o or more times per week. Importantly, only 2% of participants reported that their CV risk was %
53 assessed by a healthcare provider before taking part in the study. i
54 =2
55 &
56 L
57 g
58 c
59 o
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Table 1 baseline demographic and clinical characteristics
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Characteristic Frequency
Age Age, years 64 +/-14.8
Sex Female 60
Ethnicity Aboriginal / First Nations 3
Black 2
Caucasian 85
Hispanic 2
South-Asian 1
Other Asian 6
Inflammatory Conditions RA 55
Psoriasis 14
PsA 12
Gout 11
AS 6
SLE 1
Risk factors Hypertension 47
Dyslipidemia 45
Diabetes 13
Atherosclerotic vascular 12
events
Current tobacco use 11
CKD 9
Exercise Very active 9
Moderately active 39
No exercise additional to 49
ordinary daily living
Not reported 2
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Physical and lab assessment | BMI, kg/m? 28.2+/-5.2
Systolic BP, mmHg 136.6 +/-15.7
Diastolic BP, mmHg 81.8+/-11.4
Total cholesterol, mmol/L 4.8 +/-1.3

HDL-cholesterol, mmol/L 1.4 +/-0.5

LDL-cholesterol, mmol/L 2.6 +/-1.1
AlIC, % 8.3 +/-1.1
eGFR, ml/min/1.73 m? 76.6 +/-18.5
ACR, mg/mmol 154.7 +/-218.2

*RA: rheumatoid arthritis, PsA: psoriatic arthritis, AS: ankylosing spondylitis, SLE:
systemic lupus erythematosus, CKD: chronic kidney disease

Estimated CV risk was reduced from 25% (SD 16.1) at baseline to 19.8% (SD 14.7) after 6
months. After adjusting for baseline characteristics and centre effect, this corresponded to a 21%
relative risk reduction (p <0.001) (Figure 2). In patients with hypertension, significant reductions
were observed in systolic and diastolic blood pressure (Table 2). Similarly, we noted reductions
in LDL-cholesterol in patients with dyslipidemia and A1C in those with diabetes (Table 2).
Participants’ dietary habits were also improved (p=0.02), while exercise, alcohol and tobacco use
were not significantly improved.

Table 2 Changes in individual risk factors

Risk factor Baseline 6 months p-value
Systolic BP (n=47) 138.4 (17.9) 127.68 (10.33) <0.001
Diastolic BP (n=47) 80.15 (13.04) 77.3 (10.12) <0.001

LDL-cholesterol (n=45) 2.81(1.19) 2.51(1.13) <0.001
Al1C (n=13) 8.3 (4.68) 7.19 (1.13) <0.001
Tobacco use 10.3 52 0.4
(proportion)

Pharmacist interventions are listed in Table 3. Medication/dose change was the most
implemented intervention (30%), followed by lifestyle education and advice (27%), patient,
family members and caregivers’ education about the condition and prescribed treatment (22%),
follow up (12%), adherence assessment and improvement (7%) and referral to other healthcare
providers (2%). There were very minimal adverse events reported during the study.
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Table 3 Pharmacist interventions

Intervention Intervention type Proportion within an | Overall proportion
intervention (%) (%)
Medication/Dose 30
Change
Medication Change 87.5
Dose Change 11
Stopping Medication 1.5
Lifestyle education 27
and advice
Diet 47.5
Exercise 47.5
Alcohol 5
Patient, family 22
members and
caregivers education
about the condition
and prescribed
treatment
Follow up 12
Adherence assessment 7
and improvement
Encouraging patient 40
to become more
involved and monitor
their condition at
home regularly
Assess adherence to 20
therapy at each
encounter
Working with patient 17.5
to associate taking
medications with
daily habits
Involve other 15
healthcare
professionals and
work-site healthcare
providers
Unit-of-dose packing 7.5
Referral to other 2
healthcare providers
Family Physician 83.3
Specialist 16.7
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, =
2 H
3 Discussion i
: a
: E
7 Chronic inflammatory conditions increase patient’s risk for CV events; however, these patients §
g are often not receiving CV risk assessment or treatment. We hypothesized that community %
10 pharmacists could proactively and systematically screen for chronic inflammatory diseases o b
11 (because of the unique medications used in these conditions), and then manage their CV risk s 2
12 factors. We found that a pharmacist-led care reduced the risk of major CV events by 21% (p % g
1 i <0.001) over a 6-month period. The intervention was also associated with reductions in blood o g
15 pressure, LDL-cholesterol and A1C. Such improvements are related to the following pharmacist E %
16 activities: medication/dose changes, lifestyle education and advice, patient, family members and 2 3
17 caregivers’ education about the condition and prescribed treatment, follow up, adherence g §
12 assessment and improvement and referral to other healthcare providers. ; g
5 o

22 Our findings are consistent with the findings of the R,EACH study, which evaluated the impact (?; E
;i of pharmacist intervention (assessment, prescribing, and follow-up) on CV risk in patients at é mgf
25 high risk for CVD (patients with diabetes, chronic kidney disease, established vascular disease or % § S
26 Framingham risk > 20%). REACH reported that such intervention was associated with CV risk ggg
27 reduction as well as improvements in all individual risk factors.3¢ gg-
28 588
29 503
30 =55
31 Our findings are also consistent with the findings of Semb and colleagues who reported %%%
gg significant CV risk reduction when a CV risk factor (lipids) was managed appropriately.4¢ gi%
”
35 g %) _g
36 Our findings highlight the importance of pharmacist prescribing, as ‘medication/dose change’ e s
37 was the most implemented intervention. This intervention would have not been possible without E g
gg having independent prescriptive authority. These findings are supported by the findings of Al %; E
40 Hamarneh and colleagues and Wubben and Vivian who reported that better outcomes were @ g
41 achieved when pharmacists had prescriptive authority.4748 g %
42 o 3
43 3 o
44 5 o
45 This study is not without limitations. As described above, the study was not a randomized 5 S
46 controlled trial, due to ethical concerns with having a control group. We acknowledge that this % E
47 reduces causal inference, however, the findings of this study are similar to the randomized S '8
jg R,EACH study.3¢ Since the 6-month follow-up period can be considered relatively short; it is E N
50 possible that the effects of the intervention could be short lived. It is also possible, however, that ' 9;;'
51 greater improvements leading to larger CV risk reduction could have been observed with a ®
52 longer follow up period. Pharmacists who provided the intervention also conducted the §
gi assessment and entered the information into the study online system where CV risk was g
55 calculated. This could have introduced bias; however, the study team monitored study sites 5
58 E
59 o
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against source documents to ensure accuracy. The fact that adverse events were self-reported
could have led to underreporting.

Our findings, combined with the fact that the risk of myocardial infarction, heart failure and CV
death among patients with chronic inflammatory diseases is much higher than the general
population,® 10 highlight the importance of focusing on the patient as a whole, rather than only
focusing on their acute complaints.

It is noteworthy that only 2% of our participants had their CV risk assessed before taking part in
the study. This is consistent with the literature, as it has been reported that the levels of
awareness and perceived risk of CVD is low in this patient population.*® Gaps in care have also
been reported when it comes to CV risk assessment.”-!2-14 This also highlights the importance of
a systematic and proactive approach towards case-finding by pharmacists — as many patients
would not know to ask for CV risk assessment. This is a unique feature of involving community
pharmacists — an approach which we have used successfully in a number of areas. 28-36-50

RLIALTA findings add to the high-level evidence of effective pharmacist prescribing
interventions in improving CV risk and individual CVD risk factors.3¢->° Such high-level
evidence should encourage policy makers to broaden the scope of practice for pharmacists and
pharmacy professional organizations to implement those interventions on a larger scale to seize
the opportunity to enhance patient care.

To our knowledge, this is the first study to assess the effect of a pharmacist-led case-finding and
care on CV risk in patients with chronic inflammatory conditions in a community pharmacy
setting. We have demonstrated that pharmacist-led intervention (including prescribing) improved
CV risk as well as the individual CVD risk factors. Pharmacists also improved the access to care
in a high-risk population, that otherwise would not have their CV risk assessed. Implementing
this on a wider scale could help addressing one of the world’s major public health challenges.
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Did not meet inclusion criteria
12 (23)

19 Eligibile patients (103)

Declined participation (4)

32 Enrolled in the study (99)
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37 Early withdrawal (5)

- 3: patient did not want to
discuss and no longer wishes togs
participate

41 2: lost to follow up

46 Completed the study (94)
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Abstract

Patients with inflammatory conditions (e.g. inflammatory arthritis, gout, psoriasis) are at high
risk for cardiovascular disease (CVD). Despite such elevated risk, their CV risk factors are sub-
optimally managed.

Objective: To evaluate the effect of a pharmacist-led intervention on CV risk in patients with
inflammatory conditions.

Methods:
Design: Prospective pre-post-intervention
Setting: 17 Community pharmacies across Alberta

Population: Adults with inflammatory conditions (rheumatoid arthritis, psoriatic arthritis,
ankylosing spondylitis, gout, systemic lupus erythematosus, psoriasis vulgaris) who had at least
one uncontrolled risk factor (A1C, blood pressure, LDL-cholesterol, or current tobacco users).

Intervention: All patients enrolled in the study received: physical and laboratory assessment,
individualized CV risk assessment and education regarding this risk, treatment
recommendations, prescription adaptation, and prescribing where necessary to meet treatment
targets, regular communication with the patient’s treating physician(s) and regular follow-up
with all patients every month for 6 months

Outcomes: Primary: Change in estimated CV risk (risk of a major CV event in the next 10 years)
after 6 months. Secondary: Change in individual risk factors [blood pressure, LDL-cholesterol,
A1C and tobacco cessation] over a 6-month period

Results: We enrolled 99 patients. The median age was 66.41 years (interquartile range 57.64 —
72.79), More than half of them (61%) were female and more than three quarters (86%) were
Caucasians. After adjusting for corresponding baseline values, there was a change of 24.5% in
CV risk (p<0.001); including a change of 0.3 mmol/L in LDL-c (p<0.001), 10.7 mmHg in
systolic blood pressure (p<0.001), 1.25% in A1C (p<0.001). There was a non-significant trend
towards tobacco cessation.

Conclusion: This is the first study on CV risk reduction in patients with inflammatory conditions
in a community pharmacy setting. R{IALTA provides evidence for the benefit of pharmacist care
on global cardiovascular risk reduction as well as the individual cardiovascular risk factors in
patients with inflammatory conditions.

Study registration: The study was registered at Clinicaltrials.gov (NCT03152396)
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Significance and Innovation:

e This is the first study to assess the effect of a pharmacist-led case-finding and care on CV
risk in patients with chronic inflammatory conditions in a community pharmacy setting

oNOYTULT D WN =

9 e The pharmacist-led case-finding and care enhanced access to CV risk assessment and
10 care in a high-risk population, that otherwise would not have their CV risk assessed

e The pharmacist-led case-finding and care (including prescribing and ordering laboratory
14 tests) was associated with CV risk reduction and improvement in all the individual CVD
15 risk factors
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Introduction

Cardiovascular disease (CVD) is one of the leading causes of morbidity and mortality worldwide
and in Canada accounting for nearly one third of the total deaths.!-> The majority of CVD cases
are caused by modifiable risk factors such as tobacco use, obesity, hypertension, hyperlipidemia,
diabetes and physical inactivity.? Chronic inflammatory diseases, such as rheumatoid arthritis,
psoriatic arthritis ankylosing spondylitis, gout, systemic lupus erythematosus and psoriasis are
also increasingly being recognized as independent risk factors for CVD.*7 Indeed, it has been
reported that the risk of myocardial infarction, heart failure and CV death among patients with
chronic inflammatory disease is 2—3-fold greater than in the general population.?-1° Such
increased risk can be explained by the combined impact of systemic inflammation, burden of
traditional CVD risk factors and impact of certain medications (e.g., steroids, non-steroidal anti-
inflammatories (NSAIDs), retinoids).>

Despite being recommended by international guidelines,” CV risk assessment has not been
incorporated into many clinicians’ daily routine.” In fact, reports indicate that such assessments
generally only exist in larger centers for non-rheumatology patients.!!-!3 Moreover, Keeling and
colleagues reported that most rheumatologists, who are the main caregivers for patients with
these conditions, conducted suboptimal CV risk assessments. 4 Unfortunately, this gap in care is
not consistently absorbed by family physicians due to lack of recognition of CV risk in these
patients and competing demands of other healthcare needs. ” Furthermore, many patients,
especially those who are living in remote or rural areas, do not have access to family physicians.
15 These facts, combined with the benefits of early identification after the diagnosis, ! highlight
the need for new and innovative ways for assessing CV risk in this high-risk population.

Special considerations need to be taken into account when calculating CV risk in patients with
chronic inflammatory diseases, as the ‘classic’ risk engines (such as Framingham!”) might
underestimate the overall risk,!? since they have not been adequately evaluated in this patient
population.!®> For example, those patients who might benefit from lipid-lowering agents may be
categorized “low risk” when using the Framingham risk engine.!® As such, it has been
recommended to use a modified Framingham risk engine (multiply the overall risk by 1.5) in this
patient population. 2° There is conflicting evidence in the literature regarding lipid panel
measurements in patients with rheumatoid arthritis. Some studies reported that total cholesterol
and LDL-cholesterol are significantly lower, while other studies reported that they are
significantly higher in patients with rheumatoid arthritis when compared to the general
population. 21-23 Despite the variation, it is still recommended to treat patients with rheumatoid
arthritis to general population lipid targets with consideration of risk modification, such as the
European League Against Rheumatism recommendations that suggest multiplying the CV risk
score by a factor of 1.5 in these patients.?+2
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2 Pharmacists are front line, accessible, primary healthcare professionals who see patients at _::
5 risk/with chronic conditions more frequently than any other healthcare provider.?® The efficacy 5’
6 of their interventions in chronic diseases including diabetes,?’ dyslipidemia,?® hypertension,?*-3? =4
7 heart failure,?3 and CVD 3436 has been well demonstrated in the literature. Pharmacists can a
8 systematically identify patients at high risk of CVD,?¢ help manage their condition, improve their 8
?O medication use,?'3%37 and assist them to achieve their treatment targets.?’-32 In addition to clinical o E
1 outcomes, pharmacist interventions are also associated with high levels of patient satisfaction, s 2
12 improved adherence to therapy and considerable cost savings and efficient use of health care S 9
13 resources.31-3238-40 This evidence, coupled with their full scope of practice including prescribing § s
:g and laboratory test monitoring, ideally position pharmacists to conduct CV risk assessment and E %
16 management. Therefore, we conducted this study to determine the effect of a pharmacist-led 2 3
1; intervention on CV risk in patients with chronic inflammatory diseases. «% §
19 5 5
20 s 2
21 Methods S o
22 (g" E
y T
;g RIALTA was a non-randomized prospective pre-post-intervention study that was conducted in % § S
26 17 community pharmacies across Alberta, Canada (for a list of the participating pharmacies ggg
27 please see the acknowledgement section). We utilized a non-randomized design because our g3r
;g previous work in pharmacist-led CV risk reduction®¢, a 723 patient (those with diabetes, chronic S =] §
30 kidney disease, established vascular disease or Framingham risk >20%) randomized trial %g =
31 demonstrated significant reductions in estimated cardiovascular risk, and it was felt unethical to %%%
32 randomize this underserved high-risk population to usual care. 25 s
33 538
34 e
35 =23
36 Patients were included if they were adults (>18 years of age) with a physician-diagnosed chronic e 3
37 inflammatory condition (rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, gout, § g
gg systemic lupus erythematosus or psoriasis) and had at least one uncontrolled risk factor [blood g: E
40 pressure (>140/90 without diabetes; >130/80 with diabetes)*!, LDL-cholesterol (>2.0 mmol/L)*?, & g
41 A1C (>7.0%)*, or current tobacco use]. We excluded patients if they were unwilling to 2 g
42 participate/sign the consent form, unwilling or unable to participate in regular follow-up visits, ; %
ji pregnant, or experiencing a disease exacerbation (this may be indicated by current treatment with % S
45 high or tapering dose of steroids), since lipid panel is most accurately measured when = §
46 inflammatory diseases are stable or in remission.> s 2
47 a »
48 ‘8. lé
D (¢}

gg Recruitment & ’i
«Q

gi Pharmacists and pharmacy staff used the following methods to identify potential patients: 1. g
55 Proactive case finding: patients with physician-diagnosed chronic inflammatory conditions were 5
56 identified by reviewing prescriptions of disease modifying anti-rheumatic drugs, NSAIDs, 8
57 g
58 c
59 o
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immunosuppressants, gout medications, biologics (e.g., adalimumab, infliximab, ustekinumab,
ixekizumab, secukinumab) and/or topical drugs containing calcipotriol, methotrexate with a
rheumatologist or a dermatologist prescriber; 2. Case finding via in-pharmacy posters and
weekly fliers and 3. Case finding via bag stuffers with the above medications.

As part of routine care, pharmacists measured the blood pressure and checked the most recent
laboratory test results for the identified patients (through the provincial electronic health record).
They then checked whether patients met the inclusion criteria. The pharmacists explained the
study to those who met the inclusion criteria and invited them to take part. Patients who agreed
to take part were asked to sign a written informed consent form. Once the signed written
informed consent form was obtained the patients were enrolled in the study.

The patient’s physician(s) received a letter from the pharmacist to inform them that the patient
agreed to participate in this study.

Intervention

All enrolled patients received: 1. Patient assessment (blood pressure measurement according to
Hypertension Canada guidelines 4!, waist circumference, weight and height measurements), 2.
Laboratory assessment of A1C, non-fasting lipid panel (total cholesterol, LDL-cholesterol and
HDL-cholesterol) and kidney function and status [creatinine (and estimated glomerular filtration
rate), random urine albumin to creatinine ratio], 3. Individualized CV risk assessment and
education regarding this risk using a validated interactive online tool®¢ that explains the
individual’s CV risk, the contribution of each risk factor to the overall risk and the impact of the
intervention and controlling the risk factors on the overall CV risk
(https://www.epicore.ualberta.ca/epirxisk/), 4. Treatment recommendations, prescription
adaptation, and prescribing where necessary to meet guideline recommended targets.
Pharmacists practiced to their full scope (including prescribing medications and ordering and
interpreting laboratory tests when needed), 5. Regular monthly follow-up for 6 months to check
on patients’ progress and provide ongoing care and motivation; and 6. Regular communication
with the patient’s physician(s) after each contact with the patient as per usual pharmacist
practice.

Patient and public involvement

No patient involved
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3 Outcomes -
4 ®
> The primary outcome was the change in CV risk over a 6-month period. CV risk is defined as ©
? the risk for future CV events (coronary heart disease [CHD], stroke, peripheral arterial disease %
8 [PAD])”# as calculated by validated risk assessment equations. The CV risk was calculated using g
9 EPI-R,ISK™ Cardiovascular Risk Calculator (https://www.epicore.ualberta.ca/epirxisk/). It was o
10 estimated using the Modified Framingham?’ risk assessment equation (Framingham risk score 25
1; multiplied by 1.5) for patients who have chronic inflammatory conditions without other ] E
13 comorbidities. If the patient had other CV risk-modifying conditions (diabetes, previous vascular g 2
14 disease or chronic kidney disease), risk was calculated using the Modified Framingham 2° and g %
15 the most appropriate risk assessment equation based on the patient’s medical history. The United § E
:? Kingdom Prospective Diabetes Study (UKPDS) 44 risk assessment equation was used for those E N
18 with diabetes, SMART risk assessment equation > was used for patients with previous vascular =z 'i
19 disease and Framingham!” risk assessment equation was used for the ones with chronic kidney 3 §
20 disease. If the patient had both chronic inflammatory conditions and other CV risk-modifying SN
;; conditions, the risk was calculated using all the respective risk assessment equations, and the risk 3 S
23 assessment equation estimating the highest risk was used. S 5
c
24 o mY
25 Gas
&
;? The secondary outcomes were the change in individual risk factors [blood pressure (in patients 23 E
28 with hypertension), LDL-cholesterol (in patients with dyslipidemia), A1C (in patients with gg 0
29 diabetes) and tobacco cessation (self-reported abstinence)] over a 6-month period. g 02
2=
- i
o g @
> ot S
33 Sample size and analytical plan ﬁgg
34 e
Su=
35 5~0T
36 . R
37 Sample size > 3
I o
gg Using the information from our previous pharmacist-led CV risk reduction trial, R, EACH?3¢ %; E
40 [Baseline CV risk (26.2%) and standard deviation (SD) (17.8)] and the following assumptions of @ g
41 80% power and alpha of 0.05, 89 patients were required to detect 21% risk reduction. The 8 E
42 sample size was inflated to 100 to to account for possible dropouts, losses to follow-up, and v 3
43 withdrawals of consent. 2 3
44 2 o
o s =
48 & S
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Analytical plan

Analysis was performed by using R 3.6.2 (Vienna, Austria; https://www.R-project.org/) and SAS
9.4 software (SAS Institute Inc. Cary, NC, USA).

Data were first screened to confirm that all the participating patients met the inclusion/exclusion
criteria and provided informed consent. Once those conditions were confirmed, statistical
analysis started.

Demographic information and clinical characteristics were analyzed using descriptive statistics.
Frequency (percentage) was used for categorical variables and mean (standard derivation) for
continuous variables. Statistical significance at the univariable level was assessed using Chi-
square test or Fisher’s exact test (when small frequencies present) for categorical variables, and
T-test for continuous variables (assumption of statistics tests were checked ahead). The primary
outcome was analyzed by paired T-test. Multivariable linear mixed effect models was used to
adjust for centre effect and baseline characteristics. Secondary outcomes were analyzed using
paired T-test and Chi-square test as appropriate.

Trial and data management was performed by EPICORE Centre

R IALTA was registered at Clinicaltrials.gov (NCT03152396) and approved by the Health
Research Ethics Board of the University of Alberta (Pro00072858).

Results

The study was launched in August, 2017, and the last patient was enrolled in July 2019. Follow
up was completed in January 2020. We screened 126 patients, of those 103 were eligible. We
enrolled 99 patients and 94 of them completed the study (Figure 1). Demographic and clinical
characteristics are presented in Table 1. Mean age was 64 years (standard deviation (SD) 14.8),
approximately two thirds (61%) of the participants were female and 86% were Caucasian. More
than half (56%) had rheumatoid arthritis, 14% had psoriasis, 12% had psoriatic arthritis, 11%
had gout, 6% had ankylosing spondylitis and 1% had systemic lupus erythematosus.
Hypertension was the most commonly reported risk factor (47%), followed by dyslipidemia
(45%), diabetes (13%), atherosclerotic vascular events (angina, heart attack, stroke/TIA) (12%),
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i current tobacco use (11%) and chronic kidney disease (9%). In addition, average body mass -
5 index (BMI) was 28.2 (5.2) kg/m? and only 9% reported exercising for 30 minutes (or more) five a
6 or more times per week. Importantly, only 2% of participants reported that their CV risk was =
; assessed by a healthcare provider before taking part in the study. %
g
o =
11 Table 1 baseline demographic and clinical characteristics S E
12 3 w
13 Characteristic Frequency Percentage 2 §
14 g =
15 Age (Mean, SD) Age, years 64 14.8 s 2
16 2 3
17 Sex Female 60 61% a 9
> o
18 = &
19 Ethnicity Aboriginal / First 3 3% 5 §
;(1) Nations £ 2
> @]
22 Black 2 2% e 3
23 Sz
24 Caucasian 85 86% § ma
25 G2 S
;? Hispanic 2 2% %c{gb g
%8 South-Asian 1 1% §§ §
29 - —
30 Other Asian 6 6% 2%’ =
L
31 S =2
32 Inflammatory RA 55 56% Sea
33 Conditions 80
&3
34 — Sm>
35 Psoriasis 14 14% 225
36 Q- §
37 PsA 12 12% > 3
38 5 o
39 Gout 11 11% R
40 ; g‘
42 o 3
(%]
43 SLE 1 1% 5 §
2: Risk factors Hypertension 47 47% :, 3
O (¢
pie Dyslipidemia 45 45% s =
o N
o Diabetes 13 13% S B
?om
g (1) Atherosclerotic 12 12% P
57 vascular events %
(4]
53
54 Current tobacco use 11 11% g
55 @
56 g
57 =
58 %
59 o
i
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CKD 9 9%
Exercise Very active 9 9%

Moderately active 39 39%

No exercise 49 50%

additional to ordinary

daily living

Not reported 2 2%
Alcohol use None 38 38%

1-2/day 40 41%

>2 drinks/day 14 14%

1-3 drinks/week 5 5%

Not reported 2 2%
Dietary habits No specific diet 85 86%

Low sugar 3 3%

Low salt 7 7%

Low saturated fat 1 1%

High fruit/vegetables | 6 6%

Other 2 2%
Physical and lab BMI, kg/m? 28.2 5.2
assessment (Mean,
SD)

Systolic BP, mmHg 136.6 15.7

Diastolic BP, mmHg | 81.8 11.4

Total cholesterol, 4.8 1.3

mmol/L

HDL-cholesterol, 1.4 0.5

mmol/L

LDL-cholesterol, 2.6 1.1

mmol/L

AlC, % 8.3 1.1
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eGFR, ml/min/1.73 76.6 18.5
m?2
ACR, mg/mmol 154.7 218.2

*RA: rheumatoid arthritis, PsA: psoriatic arthritis, AS: ankylosing spondylitis, SLE:
systemic lupus erythematosus, CKD: chronic kidney disease, SD: Standard deviation,
eGFR: estimated glomerular filtration rate, ACR: Random albumin to creatinine ratio

Estimated CV risk was reduced from 25% (SD 16.1) at baseline to 19.8% (SD 14.7) after 6
months. After adjusting for baseline characteristics and centre effect, this corresponded to a
24.5% relative risk reduction [6 (95% confidence interval (4.6 — 7.4)] p <0.001) (Figure 2). In
patients with hypertension, significant reductions were observed in systolic and diastolic blood
pressure (Table 2). Similarly, we noted reductions in LDL-cholesterol in patients with
dyslipidemia and A1C in those with diabetes (Table 2). Participants’ dietary habits were also
improved (p=0.02), while exercise, alcohol and tobacco use were not significantly improved.

Table 2 Changes in individual risk factors

Risk factor Baseline 6 months Difference (95% P-value
confidence
interval)
Systolic BP 138.4 (17.9) 127.7 (10.33) 10.7 (10 to <0.001
(n=47) 12.66)
Diastolic BP 80.2 (13.04) 77.3 (10.12) 2.9(1.9t03.9) <0.001
(n=47)
Total 4.96 (1.439) 4.60 (1.25) 0.36 (0.32 to <0.001
Cholesterol 0.40)
(n=45)
LDL-cholesterol 2.81(1.19) 2.51 (1.13) 0.3(0.25to <0.001
(n=45) 0.35)
HDL-cholesterol 1.43 (0.52) 1.47 (0.51) 0.04 (0.05 to <0.001
(n=45) 0.01)
AlIC (n=13) 8.3 (1.07) 7.05 (0.95) 1.25 (0.6 to 1.9) <0.001
BMI 28.2 28.3 0.1 (-0.24 to 0.4551
0.11)
Tobacco use 10.3 5.2 N/A 0.2619
(proportion)

Pharmacist interventions are listed in Figure 3. Medication/dose change was the most
implemented intervention (30%) (Table 3), followed by lifestyle education and advice (27%),
patient, family members and caregivers’ education about the condition and prescribed treatment
(22%), follow up (12%), adherence assessment and improvement (7%) and referral to other
healthcare providers (2%). There were very minimal adverse events reported during the study.
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Table 3 Medication use and changes

Proportion of patients taking the medications for
Medication Diabetes Dyslipidemia | Hypertension | Inflammatory | Vascular
Frequency Conditions Disease
Baseline
0 89.1 77.2 67.4 5.4 91.3
1 6.5 21.7 13 35.9 8.7
2 4.4 1.1 14.1 30.4 0
3 0 0 33 13.1 0
4 0 0 1.1 13 0
5 0 0 1.1 1.1 0
6 0 0 0 1.1 0
6-months
0 86.5 63.5 59.5 4.1 93.2
1 5.4 33.8 21.6 33.8 6.8
2 4.1 2.7 13.5 29.7 0
3 4 0 4.1 14.9 0
4 0 0 1.3 13.5 0
5 0 0 0 2.7 0
6 0 0 0 1.3 0
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3 Discussion i
4 @
: 2
(e}

7 Chronic inflammatory conditions increase patient’s risk for CV events; however, these patients §
g are often not receiving CV risk assessment or treatment. We hypothesized that community %
10 pharmacists could proactively and systematically screen for chronic inflammatory diseases o b
11 (because of the unique medications used in these conditions), and then manage their CV risk s 2
12 factors. We found that a pharmacist-led care reduced the risk of major CV events by 24.5% (p % g
1 i <0.001) over a 6-month period. The intervention was also associated with reductions in blood o g
15 pressure, LDL-cholesterol and A1C. Such improvements are related to the following pharmacist E %
16 activities: medication/dose changes, lifestyle education and advice, patient, family members and 2 3
17 caregivers’ education about the condition and prescribed treatment, follow up, adherence g §
12 assessment and improvement and referral to other healthcare providers. ; g
5 o

22 Our findings are consistent with the findings of the R,EACH study, which evaluated the impact (?; E
;i of pharmacist intervention (assessment, prescribing, and follow-up) on CV risk in patients at é mgf
25 high risk for CVD (patients with diabetes, chronic kidney disease, established vascular disease or % § S
26 Framingham risk > 20%). REACH reported that such intervention was associated with CV risk ggg
27 reduction as well as improvements in all individual risk factors.3¢ gg-
28 538

©

31 Our findings are also consistent with the findings of Semb and colleagues who reported %%%
32 significant CV risk reduction when a CV risk factor (lipids) was managed appropriately.*® They gi 5
gi also highlight the importance of pharmacist prescribing, as ‘medication/dose change’ was the g %%
35 most implemented intervention. This intervention would have not been possible without having g: GE;S
36 independent prescriptive authority. These findings are supported by the findings of Al Hamarneh e 3
37 and colleagues and Wubben and Vivian who reported that better outcomes were achieved when § g
gg pharmacists had prescriptive authority.4748 %j 3
40 é g
4 S &5
42 This study is not without limitations. As described above, the study was not a randomized ; %
ji controlled trial, due to ethical concerns of randomizing this high risk underserved population to % %
45 usual care after proving that the intervention is effective. We acknowledge that this reduces = S
46 causal inference, however, the findings of this study are similar to the randomized R,EACH % NA
47 study.?¢ Since the 6-month follow-up period can be considered relatively short; it is possible that S ‘t
jg the effects of the intervention could be short lived. It is also possible, however, that greater E §
50 improvements leading to larger CV risk reduction could have been observed with a longer follow ' ’i
51 up period. Pharmacists who provided the intervention also conducted the assessment and entered @
52 the information into the study online system where CV risk was calculated. This could have §
gi introduced bias; however, the study team monitored study sites against source documents to 2
55 ensure accuracy. The fact that adverse events were self-reported could have led to E
56 underreporting. 3
57 g
s :
i
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Our findings, combined with the fact that the risk of myocardial infarction, heart failure and CV
death among patients with chronic inflammatory diseases is much higher than the general
population,® 10 highlight the importance of focusing on the patient as a whole, rather than only
focusing on their acute complaints.

It is noteworthy that only 2% of our participants had their CV risk assessed before taking part in
the study. This is consistent with the literature, as it has been reported that the levels of
awareness and perceived risk of CVD is low in this patient population.*® Gaps in care have also
been reported when it comes to CV risk assessment.”-12-14 This also highlights the importance of
a systematic and proactive approach towards case-finding by pharmacists — as many patients
would not know to ask for CV risk assessment. This is a unique feature of involving community
pharmacists — an approach which we have used successfully in a number of areas. 28-36-3

RIALTA findings add to the high-level evidence of effective pharmacist prescribing
interventions in improving CV risk and individual CVD risk factors.36° Such high-level
evidence should encourage policy makers to broaden the scope of practice for pharmacists and
pharmacy professional organizations to implement those interventions on a larger scale to seize
the opportunity to enhance patient care.

To our knowledge, this is the first study to assess the effect of a pharmacist-led case-finding and
care on CV risk in patients with chronic inflammatory conditions in a community pharmacy
setting. We have demonstrated that pharmacist-led intervention (including prescribing) improved
CV risk as well as the individual CVD risk factors. Pharmacists also improved the access to care
in a high-risk population, that otherwise would not have their CV risk assessed. Implementing
this on a wider scale could help addressing one of the world’s major public health challenges.
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Figure 2 Change in estimated CV risk over time
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Abstract

Patients with inflammatory conditions are at high risk for cardiovascular disease (CVD). Despite
such elevated risk, their CV risk factors are sub-optimally managed.

Objective: To evaluate the effect of a pharmacist-led intervention on CV risk in patients with
inflammatory conditions.

Methods:
Design: Prospective pre-post-intervention
Setting: 17 Community pharmacies across Alberta

Population: Adults with inflammatory conditions (rheumatoid arthritis, psoriatic arthritis,
ankylosing spondylitis, gout, systemic lupus erythematosus, psoriasis vulgaris) who had at least
one uncontrolled risk factor (A1C, blood pressure, LDL-cholesterol, or current tobacco users).

Intervention: All patients enrolled in the study received: physical and laboratory assessment,
individualized CV risk assessment and education regarding this risk, treatment
recommendations, prescription adaptation, and prescribing where necessary to meet treatment
targets, regular communication with the patient’s treating physician(s) and regular follow-up
with all patients every month for 6 months

Outcomes: Primary: Change in estimated CV risk (risk of a major CV event in the next 10 years)
after 6 months. Secondary: Change in individual risk factors [blood pressure, LDL-cholesterol,
A1C and tobacco cessation] over a 6-month period

Results: We enrolled 99 patients. The median age was 66.41 years (interquartile range 57.64 —
72.79), More than half of them (61%) were female and more than three quarters (86%) were
Caucasians. After adjusting for age, sex and ethnicity and centre effect, there was a reduction of
24.5% in CV risk (p<0.001); including a reduction of 0.3 mmol/L in LDL-c (p<0.001), 10.7
mmHg in systolic blood pressure (p<0.001), 1.25% in A1C (p<0.001). There was a non-
significant trend towards tobacco cessation.

Conclusion: This is the first study on CV risk reduction in patients with inflammatory conditions
in a community pharmacy setting. R{IALTA provides evidence for the benefit of pharmacist care
on global cardiovascular risk reduction as well as the individual cardiovascular risk factors in
patients with inflammatory conditions.

Study registration: The study was registered at Clinicaltrials.gov (NCT03152396)
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Significance and Innovation:

e This is the first study to assess the effect of a pharmacist-led case-finding and care on CV
risk in patients with chronic inflammatory conditions in a community pharmacy setting

oNOYTULT D WN =

9 e The pharmacist-led case-finding and care enhanced access to CV risk assessment and
10 care in a high-risk population, that otherwise would not have their CV risk assessed

e The pharmacist-led case-finding and care (including prescribing and ordering laboratory
14 tests) was associated with CV risk reduction and improvement in all the individual CVD
15 risk factors
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Introduction

Cardiovascular disease (CVD) is one of the leading causes of morbidity and mortality worldwide
and in Canada accounting for nearly one third of the total deaths.!-> The majority of CVD cases
are caused by modifiable risk factors such as tobacco use, obesity, hypertension, hyperlipidemia,
diabetes and physical inactivity.? Chronic inflammatory diseases, such as rheumatoid arthritis,
psoriatic arthritis ankylosing spondylitis, gout, systemic lupus erythematosus and psoriasis are
also increasingly being recognized as independent risk factors for CVD.*7 Indeed, it has been
reported that the risk of myocardial infarction, heart failure and CV death among patients with
chronic inflammatory disease is 2—3-fold greater than in the general population.?-1° Such
increased risk can be explained by the combined impact of systemic inflammation, burden of
traditional CVD risk factors and impact of certain medications (e.g., steroids, non-steroidal anti-
inflammatories (NSAIDs), retinoids).>

Despite being recommended by international guidelines,” CV risk assessment has not been
incorporated into many clinicians’ daily routine.” In fact, reports indicate that such assessments
generally only exist in larger centers for non-rheumatology patients.!!-!3 Moreover, Keeling and
colleagues reported that most rheumatologists, who are the main caregivers for patients with
these conditions, conducted suboptimal CV risk assessments. 4 Unfortunately, this gap in care is
not consistently absorbed by family physicians due to lack of recognition of CV risk in these
patients and competing demands of other healthcare needs. ” Furthermore, many patients,
especially those who are living in remote or rural areas, do not have access to family physicians.
15 These facts, combined with the benefits of early identification after the diagnosis, ! highlight
the need for new and innovative ways for assessing CV risk in this high-risk population.

Special considerations need to be taken into account when calculating CV risk in patients with
chronic inflammatory diseases, as the ‘classic’ risk engines (such as Framingham!”) might
underestimate the overall risk,!? since they have not been adequately evaluated in this patient
population.!®> For example, those patients who might benefit from lipid-lowering agents may be
categorized “low risk” when using the Framingham risk engine.!® As such, it has been
recommended to use a modified Framingham risk engine (multiply the overall risk by 1.5) in this
patient population. 2° There is conflicting evidence in the literature regarding lipid panel
measurements in patients with rheumatoid arthritis. Some studies reported that total cholesterol
and LDL-cholesterol are significantly lower, while other studies reported that they are
significantly higher in patients with rheumatoid arthritis when compared to the general
population. 21-23 Despite the variation, it is still recommended to treat patients with rheumatoid
arthritis to general population lipid targets with consideration of risk modification, such as the
European League Against Rheumatism recommendations that suggest multiplying the CV risk
score by a factor of 1.5 in these patients.?+2
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2 Pharmacists are front line, accessible, primary healthcare professionals who see patients at _::
5 risk/with chronic conditions more frequently than any other healthcare provider.?® The efficacy 5’
6 of their interventions in chronic diseases including diabetes,?’ dyslipidemia,?® hypertension,?*-3? =4
7 heart failure,?3 and CVD 3436 has been well demonstrated in the literature. Pharmacists can a
8 systematically identify patients at high risk of CVD,?¢ help manage their condition, improve their 8
?O medication use,?'3%37 and assist them to achieve their treatment targets.?’-32 In addition to clinical o E
1 outcomes, pharmacist interventions are also associated with high levels of patient satisfaction, s 2
12 improved adherence to therapy and considerable cost savings and efficient use of health care S 9
13 resources.31-3238-40 This evidence, coupled with their full scope of practice including prescribing § s
:g and laboratory test monitoring, ideally position pharmacists to conduct CV risk assessment and E %
16 management. Therefore, we conducted this study to determine the effect of a pharmacist-led 2 3
1; intervention on CV risk in patients with chronic inflammatory diseases. «% §
19 5 5
20 s 2
21 Methods S o
22 (g" E
y T
;g RIALTA was a non-randomized prospective pre-post-intervention study that was conducted in % § S
26 17 community pharmacies across Alberta, Canada (for a list of the participating pharmacies ggg
27 please see the acknowledgement section). We utilized a non-randomized design because our g3r
;g previous work in pharmacist-led CV risk reduction®¢, a 723 patient (those with diabetes, chronic S =] §
30 kidney disease, established vascular disease or Framingham risk >20%) randomized trial %g =
31 demonstrated significant reductions in estimated cardiovascular risk, and it was felt unethical to %%%
32 randomize this underserved high-risk population to usual care. 25 s
33 538
34 e
35 =23
36 Patients were included if they were adults (>18 years of age) with a physician-diagnosed chronic e 3
37 inflammatory condition (rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, gout, § g
gg systemic lupus erythematosus or psoriasis) and had at least one uncontrolled risk factor [blood g: E
40 pressure (>140/90 without diabetes; >130/80 with diabetes)*!, LDL-cholesterol (>2.0 mmol/L)*?, & g
41 A1C (>7.0%)*, or current tobacco use]. We excluded patients if they were unwilling to 2 g
42 participate/sign the consent form, unwilling or unable to participate in regular follow-up visits, ; %
ji pregnant, or experiencing a disease exacerbation (this may be indicated by current treatment with % S
45 high or tapering dose of steroids), since lipid panel is most accurately measured when = §
46 inflammatory diseases are stable or in remission.> s 2
47 a »
48 ‘8. lé
D (¢}

gg Recruitment & ’i
«Q

gi Pharmacists and pharmacy staff used the following methods to identify potential patients: 1. g
55 Proactive case finding: patients with physician-diagnosed chronic inflammatory conditions were 5
56 identified by reviewing prescriptions of disease modifying anti-rheumatic drugs, NSAIDs, 8
57 g
58 c
59 o
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immunosuppressants, gout medications, biologics (e.g., adalimumab, infliximab, ustekinumab,
ixekizumab, secukinumab) and/or topical drugs containing calcipotriol, methotrexate with a
rheumatologist or a dermatologist prescriber; 2. Case finding via in-pharmacy posters and
weekly fliers and 3. Case finding via bag stuffers with the above medications.

As part of routine care, pharmacists measured the blood pressure and checked the most recent
laboratory test results for the identified patients (through the provincial electronic health record).
They then checked whether patients met the inclusion criteria. The pharmacists explained the
study to those who met the inclusion criteria and invited them to take part. Patients who agreed
to take part were asked to sign a written informed consent form. Once the signed written
informed consent form was obtained the patients were enrolled in the study.

The patient’s physician(s) received a letter from the pharmacist to inform them that the patient
agreed to participate in this study.

Intervention

All enrolled patients received: 1. Patient assessment (blood pressure measurement according to
Hypertension Canada guidelines 4!, waist circumference, weight and height measurements), 2.
Laboratory assessment of A1C, non-fasting lipid panel (total cholesterol, LDL-cholesterol and
HDL-cholesterol) and kidney function and status [creatinine (and estimated glomerular filtration
rate), random urine albumin to creatinine ratio], 3. Individualized CV risk assessment and
education regarding this risk using a validated interactive online tool®¢ that explains the
individual’s CV risk, the contribution of each risk factor to the overall risk and the impact of the
intervention and controlling the risk factors on the overall CV risk
(https://www.epicore.ualberta.ca/epirxisk/), 4. Treatment recommendations, prescription
adaptation, and prescribing where necessary to meet guideline recommended targets.
Pharmacists practiced to their full scope (including prescribing medications and ordering and
interpreting laboratory tests when needed), 5. Regular monthly follow-up for 6 months to check
on patients’ progress and provide ongoing care and motivation; and 6. Regular communication
with the patient’s physician(s) after each contact with the patient as per usual pharmacist
practice.

Patient and public involvement

No patient involved
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3 Outcomes -
4 ®
> The primary outcome was the change in CV risk over a 6-month period. CV risk is defined as ©
? the risk for future CV events (coronary heart disease [CHD], stroke, peripheral arterial disease %
8 [PAD])”# as calculated by validated risk assessment equations. The CV risk was calculated using g
9 EPI-R,ISK™ Cardiovascular Risk Calculator (https://www.epicore.ualberta.ca/epirxisk/). It was o
10 estimated using the Modified Framingham?’ risk assessment equation (Framingham risk score 25
1; multiplied by 1.5) for patients who have chronic inflammatory conditions without other ] E
13 comorbidities. If the patient had other CV risk-modifying conditions (diabetes, previous vascular g 2
14 disease or chronic kidney disease), risk was calculated using the Modified Framingham 2° and g %
15 the most appropriate risk assessment equation based on the patient’s medical history. The United § E
:? Kingdom Prospective Diabetes Study (UKPDS) 44 risk assessment equation was used for those E N
18 with diabetes, SMART risk assessment equation > was used for patients with previous vascular =z 'i
19 disease and Framingham!” risk assessment equation was used for the ones with chronic kidney 3 §
20 disease. If the patient had both chronic inflammatory conditions and other CV risk-modifying SN
;; conditions, the risk was calculated using all the respective risk assessment equations, and the risk 3 S
23 assessment equation estimating the highest risk was used. S 5
c
24 o mY
25 Gas
&
;? The secondary outcomes were the change in individual risk factors [blood pressure (in patients 23 E
28 with hypertension), LDL-cholesterol (in patients with dyslipidemia), A1C (in patients with gg 0
29 diabetes) and tobacco cessation (self-reported abstinence)] over a 6-month period. g 02
2=
- i
o g @
> ot S
33 Sample size and analytical plan ﬁgg
34 e
Su=
35 5~0T
36 . R
37 Sample size > 3
I o
gg Using the information from our previous pharmacist-led CV risk reduction trial, R, EACH?3¢ %; E
40 [Baseline CV risk (26.2%) and standard deviation (SD) (17.8)] and the following assumptions of @ g
41 80% power and alpha of 0.05, 89 patients were required to detect 21% risk reduction. The 8 E
42 sample size was inflated to 100 to to account for possible dropouts, losses to follow-up, and v 3
43 withdrawals of consent. 2 3
44 2 o
o s =
48 & S
49 5 g
50 >
51 L‘E
52 3
53 w
54 =3
55 @
56 8
57 _g
58 c
59 a
i
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Analytical plan

Analysis was performed by using R 3.6.2 (Vienna, Austria; https://www.R-project.org/) and SAS
9.4 software (SAS Institute Inc. Cary, NC, USA).

Data were first screened to confirm that all the participating patients met the inclusion/exclusion
criteria and provided informed consent. Once those conditions were confirmed, statistical
analysis started.

Demographic information and clinical characteristics were analyzed using descriptive statistics.
Frequency (percentage) was used for categorical variables and mean (standard derivation) for
continuous variables. Statistical significance at the univariable level was assessed using Chi-
square test or Fisher’s exact test (when small frequencies present) for categorical variables, and
T-test for continuous variables (assumption of statistics tests were checked ahead). The primary
outcome was analyzed by paired T-test. Multivariable linear mixed effect models was used to
adjust for centre effect, age, sex and ethnicity.. Secondary outcomes were analyzed using paired
T-test and Chi-square test as appropriate.

Trial and data management was performed by EPICORE Centre

R IALTA was registered at Clinicaltrials.gov (NCT03152396) and approved by the Health
Research Ethics Board of the University of Alberta (Pro00072858).

Results

The study was launched in August, 2017, and the last patient was enrolled in July 2019. Follow
up was completed in January 2020. We screened 126 patients, of those 103 were eligible. We
enrolled 99 patients and 94 of them completed the study (Figure 1). Demographic and clinical
characteristics are presented in Table 1. Mean age was 64 years (standard deviation (SD) 14.8),
approximately two thirds (61%) of the participants were female and 86% were Caucasian. More
than half (56%) had rheumatoid arthritis, 14% had psoriasis, 12% had psoriatic arthritis, 11%
had gout, 6% had ankylosing spondylitis and 1% had systemic lupus erythematosus.
Hypertension was the most commonly reported risk factor (47%), followed by dyslipidemia
(45%), diabetes (13%), atherosclerotic vascular events (angina, heart attack, stroke/TIA) (12%),
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i current tobacco use (11%) and chronic kidney disease (9%). In addition, average body mass -
5 index (BMI) was 28.2 (5.2) kg/m? and only 9% reported exercising for 30 minutes (or more) five a
6 or more times per week. Importantly, only 2% of participants reported that their CV risk was =
; assessed by a healthcare provider before taking part in the study. %
o

9 @
10 v &
11 Table 1 baseline demographic and clinical characteristics S B
12 3 w
13 Characteristic Frequency Percentage g 2
14 Sex Female 60 61 g %
15 Ethnicity Aboriginal / First 3 3 3 2
16 , g 3
s Nations = 8
18 Black 2 2 % 8
19 Caucasian &5 86 5 %
20 Hispanic 2 2 c 2
21 South-Asian 1 1 2 S
;; Other Asian 6 6 s N
" Inflammatory RA 55 56 7 rjn&za
25 Conditions 205
26 Psoriasis 14 14 5SS
27 PsA 12 12 g3
28 Gout 11 11 538
2 AS 6 6 ges
31 SLE 1 1 “3’ o %
32 Risk factors Hypertension 47 47 %g 2
33 Dyslipidemia 45 45 EJ’% g
34 Diabetes 13 13 Sm3
g 2 Atherosclerotic 12 12 a. 2
37 vascular events > 3
38 Current tobaccouse | 11 11 5 S
39 CKD 9 9 2 3
40 Exercise Very active 9 9 2 3
H Moderately active 39 39 2 3
42 - 3
43 No exercise 49 50 2 =
.- . 3 o

44 additional to ordinary 5 2
45 daily living = S
46 Not reported 2 2 % E
47 Alcohol use None 38 38 S N
48 1-2/day 40 41 S 8
49 : 3 3
50 >2 drinks/day 14 14 : i
51 1-3 drinks/week 5 5 a
52 Not reported 2 2 §
53 Dietary habits No specific diet 85 86 o)
g: Low sugar 3 3 =
«Q

56 Low salt 7 7 s
57 =
58 E
59 o
i
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Low saturated fat 1 1

High fruit/vegetables | 6 6

Other 2 2
Characteristic Mean Standard Deviation
Age Age, years 64 14.8
Physical and lab BMI, kg/m? 28.2 5.2
assessment

Systolic BP, mmHg 136.6 15.7

Diastolic BP, mmHg | 81.8 11.4

Total cholesterol, 4.8 1.3

mmol/L

HDL-cholesterol, 1.4 0.5

mmol/L

LDL-cholesterol, 2.6 1.1

mmol/L

Al1C, % 8.3 1.1

eGFR, ml/min/1.73 76.6 18.5

m?2

ACR, mg/mmol 154.7 (Median) 77.5-231.8 (IQR)

*RA: rheumatoid arthritis, PsA: psoriatic arthritis, AS: ankylosing spondylitis, SLE:

systemic lupus erythematosus, CKD: chronic kidney disease, eGFR: estimated glomerular

filtration rate, ACR: Random albumin to creatinine ratio, IQR: Interquartile Range

Estimated CV risk was reduced from 25% (SD 16.1) at baseline to 19.8% (SD 14.7) after 6

months. After adjusting for age, sex, ethnicity and centre effect, such reduction corresponded to
a 24.5% relative risk reduction [6 (95% confidence interval (4.6 — 7.4)] p <0.001) (Figure 2). In

patients with hypertension, significant reductions were observed in systolic and diastolic blood
pressure (Table 2). Similarly, we noted reductions in LDL-cholesterol in patients with
dyslipidemia and A1C in those with diabetes (Table 2). Participants’ dietary habits were also
improved (p=0.02), while exercise, alcohol and tobacco use were not significantly changed.

Table 2 Changes in individual risk factors
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Risk factor

Baseline

6 months

Difference (95%
confidence
interval)

P-value

Systolic BP
(n=47)

138.4 (17.9)

127.7 (10.3)

10.7 (10 to 12.6)

<0.001

Diastolic BP
(n=47)

80.2 (13)

77.3 (10.1)

2.9 (1.9 to 3.9)

<0.001

Total
Cholesterol
(n=45)

5(1.4)

4.6 (1.3)

0.4 (0.3 to 0.4)

<0.001

LDL-cholesterol
(n=45)

2.8(1.2)

2.5(1.1)

0.3 (0.3 t0 0.4)

<0.001

HDL-cholesterol
(n=45)

1.4 (0.5)

1.5 (0.5)

0.1(0.1t0 0.2)

<0.001

ALC (n=13)

8.3 (1.1)

7.1(1)

1.2 (0.6 to 1.9)

<0.001

BMI

28.2(5.2)

28.3 (5.3)

0.1(-0.2t00.1)

0.5

Tobacco use
(proportion)

10.3

5.2

N/A

0.3

Pharmacist interventions are listed in Figure 3. Medication/dose change was the most

28 implemented intervention (30%), followed by lifestyle education and advice (27%), patient,

29 family members and caregivers’ education about the condition and prescribed treatment (22%),
follow up (12%), adherence assessment and improvement (7%) and referral to other healthcare
providers (2%). There were very minimal adverse events reported during the study.
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Discussion

Chronic inflammatory conditions increase patient’s risk for CV events; however, these patients
are often not receiving CV risk assessment or treatment. We hypothesized that community
pharmacists could proactively and systematically screen for chronic inflammatory diseases
(because of the unique medications used in these conditions), and then manage their CV risk
factors. We found that a pharmacist-led care reduced the risk of major CV events by 24.5% (p
<0.001) over a 6-month period. The intervention was also associated with reductions in blood
pressure, LDL-cholesterol and A1C. Such improvements are related to the following pharmacist
activities: medication/dose changes, lifestyle education and advice, patient, family members and
caregivers’ education about the condition and prescribed treatment, follow up, adherence
assessment and improvement and referral to other healthcare providers.

Our findings are consistent with the findings of the R,EACH study, which evaluated the impact
of pharmacist intervention (assessment, prescribing, and follow-up) on CV risk in patients at
high risk for CVD (patients with diabetes, chronic kidney disease, established vascular disease or
Framingham risk > 20%). REACH reported that such intervention was associated with CV risk
reduction as well as improvements in all individual risk factors.3¢

Our findings are also consistent with the findings of Semb and colleagues who reported
significant CV risk reduction when a CV risk factor (lipids) was managed appropriately.*® They
also highlight the importance of pharmacist prescribing, as ‘medication/dose change’ was the
most implemented intervention. This intervention would have not been possible without having
independent prescriptive authority. These findings are supported by the findings of Al Hamarneh
and colleagues and Wubben and Vivian who reported that better outcomes were achieved when
pharmacists had prescriptive authority.4748

This study is not without limitations. As described above, the study was not a randomized
controlled trial, due to ethical concerns of randomizing this high risk underserved population to
usual care after proving that the intervention is effective. We acknowledge that this reduces
causal inference, however, the findings of this study are similar to the randomized R,EACH
study.?¢ Since the 6-month follow-up period can be considered relatively short; it is possible that
the effects of the intervention could be short lived. It is also possible, however, that greater
improvements leading to larger CV risk reduction could have been observed with a longer follow
up period. Pharmacists who provided the intervention also conducted the assessment and entered
the information into the study online system where CV risk was calculated. This could have
introduced bias; however, the study team monitored study sites against source documents to
ensure accuracy. The fact that adverse events were self-reported could have led to
underreporting.
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Our findings, combined with the fact that the risk of myocardial infarction, heart failure and CV
death among patients with chronic inflammatory diseases is much higher than the general
population,® 10 highlight the importance of focusing on the patient as a whole, rather than only

9 focusing on their acute complaints.

oNOYTULT D WN =

13 It is noteworthy that only 2% of our participants had their CV risk assessed before taking part in
14 the study. This is consistent with the literature, as it has been reported that the levels of

15 awareness and perceived risk of CVD is low in this patient population.*® Gaps in care have also
been reported when it comes to CV risk assessment.”-12-14 This also highlights the importance of
18 a systematic and proactive approach towards case-finding by pharmacists — as many patients

19 would not know to ask for CV risk assessment. This is a unique feature of involving community
20 pharmacists — an approach which we have used successfully in a number of areas. 28-36-3

24 RIALTA findings add to the high-level evidence of effective pharmacist prescribing
interventions in improving CV risk and individual CVD risk factors.36° Such high-level
evidence should encourage policy makers to broaden the scope of practice for pharmacists and
28 pharmacy professional organizations to implement those interventions on a larger scale to seize
29 the opportunity to enhance patient care.

33 To our knowledge, this is the first study to assess the effect of a pharmacist-led case-finding and
34 care on CV risk in patients with chronic inflammatory conditions in a community pharmacy
setting. We have demonstrated that pharmacist-led intervention (including prescribing) improved
CV risk as well as the individual CVD risk factors. Pharmacists also improved the access to care
38 in a high-risk population, that otherwise would not have their CV risk assessed. Implementing

39 this on a wider scale could help addressing one of the world’s major public health challenges.
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Did not meet inclusion criteria
12 (23)

19 Eligibile patients (103)

Declined participation (4)

32 Enrolled in the study (99)
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37 Early withdrawal (5)

- 3: patient did not want to
discuss and no longer wishes tOjgs
participate

41 2: lost to follow up

46 Completed the study (94)
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Pharmacist interventions

Medication/dose change
(30%)

e Medication change (87.5%)

Dose change (11%)

s Stopping medication (1.5%)

Lifestyle education and
advice (27%)

Diet (47.5%)

Exercise (47.5%)

Alcohol (5%)

Patient, family members and

caregivers education about

the condition and prescribed
treatment (22%)

Follow up (12%)

Adherence assessment and
improvement (7%)

Encouraging patient to
become more involved and
monitor their condition at

home regularly (40%)

Assess adherence to therapy
at each encounter (20%)

Working with patient to
wad 35sOCiate taking medications
with daily habits (17.5%)

Involve other healthcare
e Professionals and work-site
healthcare providers (17.5%,

Involve other healthcare
mmd Professionals and work-site
healthcare providers (15%)

] Unit-of-dose packing (7.5%)
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Section/ No
Topic Pg #
Title and Abstract
Title and 1 Information on how unit were allocated to interventions Yes 3
Abstract Structured abstract recommended Yes 3
Information on target population or study sample Yes 3 v
Introduction Yes 5-6 %
Background 2 Scientific background and explanation of rationale Yes 5- %
6 <
Theories used in designing behavioral interventions §
Methods =)
<
nts 3 Eligibility criteria for participants, including criteria at different levels in Yes 6 ;
recruitment/sampling plan (e.g., cities, clinics, subjects) e
Method of recruitment (e.g., referral, self-selection), including the Yes 6-7 %
sampling method if a systematic sampling plan was implemented ‘;
Recruitment setting Yes 6 -
Settings and locations where the data were collected ®
- - . - . — Yes 6 @
Interventions 4 Details of the interventions intended for each study condition and how 3
and when they were actually administered, specifically including: Yes 7 %
o Content: what was given? =
O Delivery method: how was the content given? Yes 7 ;
O Unit of delivery: how were the subjects grouped during delivery?  |yeg 7 5
O Deliverer: who delivered the intervention? a
O Setting: where was the intervention delivered? Yes 7 g
O Exposure quantity and duration: how many sessions or episodes or |y 7 g
events were intended to be delivered? How long were they =)
intended to last? Yes 7 5
O Time span: how long was it intended to take to deliver the =
intervention to each unit? Yes 7 g"!_
O Activities to increase compliance or adherence (e.g., incentives) IN/A %
Objectives 5 Specific objectives and hypotheses i
Outcomes 6 Clearly defined primary and secondary outcome measures Yes 6 a
Methods used to collect data and any methods used to enhance the Yes 8 %
quality of measurements E
Information on validated instruments such as psychometric and biometric Yes 67 T
properties /A g
Sample Size 7 How sample size was determined and, when applicable, explanation of any o
interim analyses and stopping rules Yes 8 E'
Assignment 8 Unit of assignment (the unit being assigned to study condition, e.g., N/A '
Method individual, group, community)
Method used to assign units to study conditions, including details of any N/A
restriction (e.g., blocking, stratification, minimization) N/A
Inclusion of aspects employed to help minimize potential bias induced due
to non-randomization (e.g., matching)
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Blinding
(masking)

Whether or not participants, those administering the interventions, and
those assessing the outcomes were blinded to study condition assignment;
if so, statement regarding how the blinding was accomplished and how it
was assessed.

Unit of Analysis

10

Description of the smallest unit that is being analyzed to assess
intervention effects (e.g., individual, group, or community)
(Yes, 9)

If the unit of analysis differs from the unit of assighment, the analytical
method used to account for this (e.g., adjusting the standard error
estimates by the design effect or using multilevel analysis) N/A

Statistical
Methods

11

Statistical methods used to compare study groups for primary methods
outcome(s), including complex methods of correlated data (Yes, 9)

Statistical methods used for additional analyses, such as a subgroup
analyses and adjusted analysis (N/A)

Methods for imputing missing data, if used (N/A)

Statistical software or programs used (Yes, 9)

Results

Participant flow

12

Flow of participants through each stage of the study: enrollment,
assignment, allocation, and intervention exposure, follow-up, analysis (a
diagram is strongly recommended) (Yes, Figure 1)

o Enrollment: the numbers of participants screened for eligibility,
found to be eligible or not eligible, declined to be enrolled, and
enrolled in the study (Yes, 9-10)

Assignment: the numbers of participants assigned to a study
condition (N/A)

o

o Allocation and intervention exposure: the number of participants
assigned to each study condition and the number of participants
who received each intervention (N/A)

Follow-up: the number of participants who completed the follow-
up or did not complete the follow-up (i.e., lost to follow-up), by
study condition (Yes, Figure 1)

o

o Analysis: the number of participants included in or excluded from
the main analysis, by study condition (Yes, 10)

Description of protocol deviations from study as planned, along with
reasons (N/A)

Recruitment

13

Dates defining the periods of recruitment and follow-up (Yes, 10)

Baseline Data

14

Baseline demographic and clinical characteristics of participants in each
study condition (Yes, Table 1)

Baseline characteristics for each study condition relevant to specific
disease prevention research (N/A)

Baseline comparisons of those lost to follow-up and those retained, overall
and by study condition (N/A)

Comparison between study population at baseline and target population
of interest (N/A)

Baseline
equivalence

15

Data on study group equivalence at baseline and statistical methods used
to control for baseline differences (N/A)
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16 Number of participants (denominator) included in each analysis for each
study condition, particularly when the denominators change for different
outcomes; statement of the results in absolute numbers when feasible (Yes,
Table 1)

Indication of whether the analysis strategy was “intention to treat” or, if
not, description of how non-compliers were treated in the analyses (N/A)
For each primary and secondary outcome, a summary of results for each
estimation study condition, and the estimated effect size and a confidence
interval to indicate the precision (Yes, table 2)

Inclusion of null and negative findings (N/A)

Inclusion of results from testing pre-specified causal pathways through
which the intervention was intended to operate, if any (N/A)

Ancillary
analyses

18 Summary of other analyses performed, including subgroup or restricted
analyses, indicating which are pre-specified or exploratory (N/A)

Adverse events

19 Summary of all important adverse events or unintended effects in each
study condition (including summary measures, effect size estimates, and
confidence intervals) (Yes, 10)

DISCUSSION

Interpretation

20 Interpretation of the results, taking into account study hypotheses, Yes |14
sources of potential bias, imprecision of measures, multiplicative analyses,
and other limitations or weaknesses of the study

Discussion of results taking into account the mechanism by which the IN/A
intervention was intended to work (causal pathways) or alternative
mechanisms or explanations

Discussion of the success of and barriers to implementing the intervention, [N/A
fidelity of implementation

Discussion of research, programmatic, or policy implications IN/A

Generalizability

21 Generalizability (external validity) of the trial findings, taking into account
the study population, the characteristics of the intervention, length of
follow-up, incentives, compliance rates, specific sites/settings involved in
the study, and other contextual issues

Overall

22 General interpretation of the results in the context of current evidence Yes [14-15

TREND Statement Checklist

From: Des Jarlais, D. C., Lyles, C., Crepaz, N., & the Trend Group (2004). Improving the reporting quality of

nonrandomized evaluations of behavioral and public health interventions: The TREND statement. American Journal of
Public Health, 94, 361-366. For more information, visit: http://www.cdc.gov/trendstatement/

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig soushy 1e GZoz ‘vT sunC uo /wod fwg uadolwa//:diy woly papeojumoq "TZ0Z Y248 #Z Uo ZT9Er0-0202-uadolwag/9eTT 0T Se paysiignd isiiy :uado (NG


http://www.cdc.gov/trendstatement/
http://bmjopen.bmj.com/

