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Abstract

Background Patients with chronic kidney disease (CKD) are at increased risk for multiple adverse events, several

of which have been proven to be less likely with the use of sodium-glucose cotransporter-2 inhibitors (SGLT2i). As

a result, guidelines now recommend SGLT2i be given to those with mild to moderate CKD and type 2 diabetes. The
objective of this study is to evaluate if a pharmacist-driven SGLT2i prescribing initiative among eligible patients with
CKD and diabetes within the VA could more rapidly improve the adoption of SGLT2i via a pragmatic approach aligned
with learning health systems.

Methods Eligible patients will be identified through an established VA diabetes dashboard. Veterans with an odd
social security number (SSN), which is effectively a random number, will be the intervention group. Those with even
SSNs will serve as the control while awaiting a second iteration of the same interventional program. The intervention
will be implemented in a rolling fashion across one Veterans Integrated Service Network. Our primary outcome is
initiation of an SGLT2i. Secondary outcomes will include medication adherence and safety-related outcomes.

Discussion This project tests the impact of a pharmacist-driven medication outreach initiative as a strategy to
accelerate initiation of SGLT2i. The results of this work will not only illustrate the effectiveness of this strategy for
SGLT2is but may also have implications for increasing other guideline-concordant care. Furthermore, the utilization
of SSNs to select Veterans for the first wave of this program has created a pseudo-randomized interventional trial
supporting a pragmatic learning health system approach.

Trial registration ISRCTN12374636.
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Background

Chronic kidney disease (CKD) is a common condition
affecting more than 1 in 7, or approximately 15%, of
U.S. adults [1]. Through various mechanisms, patients
with kidney disease are known to be at heightened risk
for cardiovascular disease and cardiovascular events [2,
3]. However, several recent studies have been published
documenting the benefit of sodium-glucose co-trans-
porter 2 inhibitors (SGLT2i) on reducing cardiovascu-
lar death and major adverse cardiovascular outcomes in
patients with CKD, as well as decreasing the develop-
ment or worsening of nephropathy [4—11]. SGLT2i are a
class of drugs approved for the treatment of type 2 dia-
betes. Given the emerging research that has been pro-
duced on the benefits of SGLT2i, the American Diabetes
Association (ADA) and the Kidney Disease Improving
Global Outcomes (KDIGO) guidelines now recommend
that SGLT2i be given to all patients with mild to mod-
erate CKD and type 2 diabetes regardless of their glyce-
mic control [12, 13]. Nevertheless, prescribing SGLT2i
for eligible patients remains suboptimal [14—16]. Previ-
ous research has indicated that it can take as much as 17
years for evidence to become solidified into routine prac-
tice and care [17]. Therefore, given the newfound benefits
of SGLT2i in patients with CKD and type 2 diabetes and
recent changes to treatment guidelines, what remains
unknown is how to effectively implement these guide-
lines into practice to improve the health of patients with
CKD.

Pharmacists play a key role in patient care teams.
Numerous studies have demonstrated that integrat-
ing pharmacists into the care team results in improved
clinical outcomes, decreased health care costs, improved
patient experience, and improved care team experi-
ence — all aspects of the quintessential Quadruple Aim
[18-23]. In addition, pharmacists can prescribe medica-
tions in many states, improving their ability to optimize
and manage medications. Given their expertise in medi-
cation management and the success of other pharma-
cist-focused interventions, [24-26] an implementation
strategy for increasing SGLT?2i that incorporates clinical
pharmacists holds great promise.

Testing and evaluating implementation strategies,
such as pharmacist-driven SGLT2i proactive outreach,
also supports and aligns with the principles of learning
health systems. A learning health system is one in which
internal data and experience are integrated with exter-
nal evidence to produce knowledge that can be used to
improve practice [27]. While the effectiveness of SGLT2i
have been well documented, strategies to improve pre-
scribing of this class of medication to eligible patients
are needed. In alignment with learning health systems,
it is also important that the evaluation of these strate-
gies remain pragmatic in nature so that they can be easily
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tested, yet maintain scientific rigor to adequately deter-
mine effectiveness.

Aims

Improve the proportion of eligible Veterans with CKD
initiated on an SGLT2i through a targeted pharmacy
intervention across a series of Veterans Affairs (VA)
clinics. In addition, this project aims to inform learning
health systems by testing a pragmatic strategy to reach
eligible patients.

We hypothesize that patients who receive a targeted
pharmacy intervention during the first iteration will
have a higher proportion of SGLT?2i initiation than those
receiving usual care while they await a future wave of this
same interventional program.

Methods

Study design and setting

The VA is divided into different regional systems of
care across the US. called Veterans Integrated Ser-
vice Networks (VISNs). This multicenter interventional
study focused on the Midwest VISN, which includes
8 VA health systems across Minnesota, Iowa, North
Dakota, South Dakota, and Nebraska. Eligible Veterans
are assigned to either a targeted pharmacy intervention
or usual care. The study began in February 2022 and
will continue until all eligible Veterans in the region are
offered the intervention, which is anticipated to be in
2025.

Ethical and regulatory approval

The Minneapolis VA Health Care System Human
Research Protection Program determined that, as a qual-
ity improvement initiative, this study did not meet the
definition of research and, therefore, did not need insti-
tutional review board (IRB) oversight. This determina-
tion extends to all VA sites as they are all within the same
health system.

Eligibility criteria
Patients are included in the study if they have the follow-
ing inclusion criteria:

o CKD (defined as estimated glomerular filtration rate
(eGFR), as extracted from the VA electronic health
record, > 25 mL/min/1.73 m? and eGFR <60 mL/
min/1.73 m? upon two measurements).

+ Type 2 diabetes (defined as either ICD9/10 code
of type 2 diabetes or most recent hemoglobin
Alc>=7%).

Patients are excluded if they:

+ Have type 1 diabetes.



Pestka et al. BMC Nephrology (2024) 25:14

+ Are already prescribed an SGLT2i or GLP-1
medication at the time of data acquisition, which
serves as the index date.

+ Have an SGLT2i allergy.

+ Are on dialysis.

+ Have a diagnosis of pancreatic cancer or pancreatitis.

Patient selection and randomization

As part of their Academic Detailing Diabetes Campaign
and to monitor SGLT2i initiation, the VA developed a
diabetes dashboard to identify patients who would ben-
efit from an SGLT2i. The dashboard includes the above
inclusion criteria and several other demographic and
clinical variables. The dashboard is updated daily to
reflect eligible patients. One included variable in the
dashboard is patients’ social security number. Due to the
finite availability of resources, we have utilized a pseudo-
randomization of eligible Veterans to determine which
Veterans within the VISN receive the intervention first,
providing a natural comparison group in those Veterans
who will be intervened upon later. For this study, patients
with an odd social security number are put in the inter-
vention arm, while those with an even social security
number serve as the control. Patient lists will be extracted
from the VA dashboard at fixed time points throughout
the study and will be considered the dates of randomiza-
tion. The controls will receive usual care until all eligible
Veterans in the odd-numbered group have received the
intervention. At that time, even-numbered Veterans will
also begin to receive the intervention.

The intervention will be implemented in a rolling
fashion, beginning with patients at the Minneapolis VA
health system, and other clinics will be subsequently
added as outreach is being completed.

Intervention

The intervention steps are illustrated in Fig. 1. Because
the patient lists are pulled at fixed time points, which
serve as an index date, a patient may have been pre-
scribed an SGLT2i between when the list is generated
and when intervention outreach occurs. For that reason,
the first step of the process is that a study team member
reviews the patient’s medical record to ensure that they
have not already been prescribed the medication and
that they meet all other inclusion criteria. However, if a
patient is prescribed a GLP-1 between their index date
and their date of pharmacist review, they are not sub-
sequently excluded. If patients otherwise continue to
meet the study criteria, they are mailed a letter describ-
ing the benefits of SGLT2i, informed of the initiative,
and instructed that they will receive a call to set up an
appointment with the clinical pharmacist. After patients
have received their letter, a member of the study team
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calls them to request their participation and to schedule
a visit with the clinical pharmacist. Patients who agree
are seen by one of two clinical pharmacists dedicated to
this project. Pharmacist appointments are scheduled for
30 minutes, during which the pharmacist assesses the
patient’s current medications and disease states that may
be impacted by an SGLT2i, such as self-monitored blood
glucose levels, perceived life expectancy, and any other
relevant information. During this time, the pharmacist
also addresses any questions or concerns the patient may
have about the medication. If the pharmacist determines
that a patient is an ideal candidate for the medication and
the patient agrees, empagliflozin will be prescribed to the
patient.

Approximately 30 days after starting the medication, a
member of the study team calls the patient to assess for
medication side effects. If the patient tolerates the medi-
cation, follow-up labs will be scheduled to reassess the
patient’s basic metabolic panel. However, if the patient
has side effects or concerns, the patient will receive a
follow-up phone call and assessment by the pharmacist
to determine if empagliflozin should be continued. If the
one-month lab results come back abnormal, the patient
will have a follow-up outreach to determine the appro-
priate course of action and to engage with the patient’s
primary care team. If the lab results are stable and within
normal limits, the patient will receive a letter with their
lab results and continued care from their primary care
team. Patients in the control arm will receive usual care
while the first iteration of this program is ongoing and
may be prescribed an SGLT2i, if recommended by their
care team.

Clinical team

There are two full-time equivalent (FTE) clinical phar-
macists to carry out the intervention. In addition, to
support patient outreach and follow-up, the team also
includes one FTE for a medical assistant and one FTE for
a licensed practical nurse (LPN).

Outcomes

Our primary outcome is initiation of an SGLT2i among
patients deemed candidates for SGLT2i as determined by
the VA dashboard. Patients who filled an SGLT2i at any
point during the study timeframe, as determined by elec-
tronic health record data, will be considered to have initi-
ated the medication.

Secondary outcomes will include adherence to the
medication 12 months after initial prescribing (defined
by refills of their SGLT2i), as well as various process
and safety measures, such as the number and percent
of patients who obtained metabolic labs after SGLT2i
initiation, abnormal lab results, including acute kidney
injury, and defined reasons for declining or stopping the
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Patients identified as candidates for
SGLT2i by VA dashboard

Pseudorandomization

Review patients' with odd social
security numbers medical record to
ensure they meet inclusion critera

Patients with even social security
numbers receive usual care

I

Mail letter to eligible patients
informing them of the initiative

Study team member reaches out to
schedule pharmacist visit with
eligible patients

Pharmacist conducts visit and
initiates SGLT2i, if appropriate

After 30 days, study team member
follows up with patient to assess any
medication-related side effects

Patient completes necessary
medication-related labs

I

Analysis*

1

Analysis*

Primary: Initiation of medication

Secondary: Medication adherence, obtain
metabolic labs, abnormal labs, acute
kidney injury, progression of kidney

disease, initiation of SGLT2i from other

sources

Primary: Initiation of medication

Secondary: Medication adherence,
obtain metabolic labs, abnormal labs,
acute kidney injury, progression of
kidney disease

Fig. 1 Care processes and analysis of study arms. “Analyses will include all patients identified in the VA dashboard

medication (including low blood pressure/hypotension
and hypoglycemia). Secondary outcomes will also include
the proportion of patients who decline the intervention
and later obtain an SGLT2i from another source (which

will be reported as a descriptive statistic only as Veterans
in the usual care, unlike those in the intervention arm,
cannot crossover to the alternative arm). In addition, we
will examine the progression of kidney disease, defined as
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a 40% reduction in eGFR sustained for at least two mea-
sures. We will also measure the number of times eGFR is
assessed as this may affect outcome ascertainment.

Exploratory outcomes will include rates of all-cause
hospitalizations, initiation of dialysis, and major adverse
cardiac events (nonfatal myocardial infarction, nonfatal
stroke, and hospitalization for heart failure).

Data collection

All process data are collected through a tracking app
developed specifically for this project. Clinical outcome
data are collected and stored in the VA electronic health
record.

Analysis

We will assess balance in baseline clinical and demo-
graphic characteristics between the two study arms with
chi-square tests for categorical variables (e.g., patient sex)
and Kruskal-Wallis test assuming unequal variances for
continuous variables (e.g., patient age, baseline eGFR as
calculated by the final serum creatinine concentration
before the index date via the most recent CKD-EPI equa-
tion) [28]. The primary and secondary outcomes, the
proportion of initiation of SGLT2i or proportion with a
safety or process measure, respectively, will be compared
between the study arms via the Two-Sample Proportions
test. For binary exploratory outcomes, such as initiation
of dialysis, major adverse cardiac events, and progres-
sion of kidney disease, we will also compare proportions
between the arms via Two-Sample Proportions test.
When these binary outcomes have an associated time of
occurrence, Kaplan-Meier analysis will be used to assess
the cumulative incidence of these events. We will use
logistic regression and Cox proportional hazards mod-
els for adjusted analyses accounting for patient medical
and demographic characteristics for binary and time-till-
event outcomes. A Type-I-Error rate of 0.05 will be used
for the primary outcome to declare significance and we
will report the associated 95% confidence interval. Sec-
ondary outcomes will also use a p-value of <0.05 and 95%
confidence intervals.

Discussion

Given the emergent evidence on the benefits of SGLT2i
on cardiac and kidney health, initiating eligible patients
on this medication is of great importance and aligns with
current practice guidelines. However, changing clinician
prescribing behavior is a challenge; [29, 30] therefore,
relying on passive diffusion by waiting for clinicians to
change their prescribing patterns may take significant
time. To expedite the implementation of SGLT2i pre-
scribing, implementation strategies that promote adop-
tion and penetration are needed. Due to the favorable
risk profile of SGLT2i [5, 7] and the availability of local
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laboratory testing as routine post-SGLT2i assessment,
this medication class yields itself well to both pharmacist-
led care and a time-limited intervention before returning
to primary care.

This project tests the effectiveness of a pharmacist-
driven medication outreach initiative as a strategy to
accelerate the initiation of SGLT2i in a rolling fashion to
eligible patients within the VA. It will also provide data
on the frequency with which patients reject SGLT2i,
either when offered or due to early side effects or con-
cerns after initiation outside the confines of a random-
ized clinical trial. If deemed successful, such a project
would also offer scalability in both the VA and other
health systems utilizing clinical pharmacy services. In
addition, the results of this work will not only illustrate
the effectiveness of this strategy in initiating SGLT2i but
may also have implications for increasing dissemination
for other areas of guideline-concordant care.

Finally, this design method lends itself well to the prin-
ciples of learning health systems. Having systems in place
to rapidly generate evidence and support practice change
are key to the continuous learning and improvement that
occurs within a learning health system. The rolling nature
of this initiative and our election to use social security
number, which is effectively a randomly assigned number
(in the final digit) at birth, to create an intervention arm
has created a pseudo-randomized interventional trial.
Similar pragmatic approaches should be explored with
future quality improvement projects to facilitate study
designs that are easily implementable yet have added
rigor to produce generalizable findings.

Abbreviations
CKD Chronic kidney disease

SGLT2i  Sodium glucose co-transport 2 inhibitor
ADA American Diabetes Association

VA Veterans Affairs

VISN Veterans Integrated Service Networks
ICD International classification of diseases
Alc Hemoglobin Alc

GLP Glucagon-like peptide

FTE Full-time equivalent

LPN Licensed practical nurse

eGFR Estimated glomerular filtration

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512882-023-03446-1.

[ Supplementary Material 1 J

Acknowledgements

This project was supported by the VA Strategic Initiative program. The
contents do not represent the views of the U.S. Department of Veterans Affairs
or the United States Government.

Author contributions
Al and JYL are the primary investigators. The project was designed by DLP, DM,
ANK, BCT, JYL, and Al. PH, JAR, SK, LME, BAP will be responsible for recruitment


https://doi.org/10.1186/s12882-023-03446-1
https://doi.org/10.1186/s12882-023-03446-1

Pestka et al. BMC Nephrology (2024) 25:14

and data acquisition. DM, ANK, and BCT will complete statistical analysis. DLP,
DM, ANK, BCT, JYL, Al, PH, JAR, MA, SK, LME, and BAP will all be responsible
for data interpretation. All authors read, reviewed, and approved the final
manuscript.

Funding
VA Strategic Initiatives program.

Data Availability
No datasets were generated or analysed during the current study.

Data Availability
Not applicable for study protocol.

Declarations

Ethics approval and consent to participate

The Minneapolis VA Health Care System Human Research Protection Program
determined that, as a quality improvement initiative, this study did not meet
the definition of research and, therefore, did not need institutional review
board (IRB) oversight.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 1 December 2023 / Accepted: 20 December 2023
Published online: 05 January 2024

References

1. 2021. Chronic Kidney Disease in the United States, Published, August. 2, 2022.
Accessed January 20, 2023. https://www.cdc.gov/kidneydisease/publica-
tions-resources/ckd-national-facts.html.

2. Said S, Hernandez GT.The link between chronic Kidney Disease and Cardio-
vascular Disease. J Nephropathol. 2014;3(3):99-104. https://doi.org/10.12860/
np.2014.19.

3. Jankowski J, Floege J, Fliser D, Bohm M, Marx N. Cardiovascular Disease
in chronic Kidney Disease: pathophysiological insights and therapeu-
tic options. Circulation. 2021;143(11):1157-72. https.//doi.org/10.1161/
CIRCULATIONAHA.120.050686.

4. Empagliflozin in Patients with Chronic Kidney Disease. N Engl J Med.
2023,388(2):117-27. https:;//doi.org/10.1056/NEJM0a2204233.

5. Zinman B, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular out-
comes, and mortality in type 2 Diabetes. N Engl J Med. 2015;373(22):2117-28.
https://doi.org/10.1056/NEJMoa1504720.

6. Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and Cardiovascular and
renal events in type 2 Diabetes. N Engl J Med. 2017;377(7):644-57. https:/
doi.org/10.1056/NEJMoa1611925.

7. Anker SD, Butler J, Filippatos G, et al. Empagliflozin in Heart Failure with a
preserved ejection fraction. N Engl J Med. 2021,385(16):1451-61. https://doi.
0org/10.1056/NEJMoa2107038.

8. McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with
Heart Failure and reduced ejection fraction. N Engl J Med. 2019;381(21):1995-
2008. https://doi.org/10.1056/NEJM0oa1911303.

9. Wiviott SD, Raz |, Bonaca MP, et al. Dapagliflozin and Cardiovascular out-
comes in type 2 Diabetes. N Engl J Med. 2019;380(4):347-57. https://doi.
0org/10.1056/NEJMoa1812389.

10.  PerkovicV, Jardine MJ, Neal B, et al. Canagliflozin and renal outcomes in type
2 Diabetes and Nephropathy. N Engl J Med. 2019;380(24):2295-306. https.//
doi.org/10.1056/NEJMoa1811744.

11. Heerspink HIL, Stefdnsson BV, Correa-Rotter R, et al. Dapagliflozin in patients
with chronic Kidney Disease. N Engl J Med. 2020;383(15):1436-46. https://doi.
0rg/10.1056/NEJM0a2024816.

12. American Diabetes Association Professional Practice Committee. 11. Chronic
Kidney Disease and Risk Management: standards of Medical Care in Dia-
betes—2022. Diabetes Care. 2021;45(Supplement1):175-S184. https://doi.
0rg/10.2337/dc22-5011.

Page 6 of 6

13.  Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group.
KDIGO 2022 Clinical Practice Guideline for Diabetes Management in chronic
Kidney Disease. Kidney Int. 2022;102(55):1-5127. https://doi.org/10.1016/].
kint.2022.06.008.

14.  Adhikari R, Jha K, Dardari Z, et al. National trends in Use of Sodium-glucose
Cotransporter-2 inhibitors and Glucagon-like Peptide-1 receptor agonists
by cardiologists and other specialties, 2015 to 2020. J Am Heart Assoc
Cardiovasc Cerebrovasc Dis. 2022;11(9):e023811. https://doi.org/10.1161/
JAHA.121.023811.

15. SanghaV, Lipska K, Lin Z, et al. Patterns of prescribing sodium-glucose
Cotransporter-2 inhibitors for Medicare Beneficiaries in the United States. Circ
Cardiovasc Qual Outcomes. 2021;14(12):e008381. https://doi.org/10.1161/
CIRCOUTCOMES.121.008381.

16. Eberly LA, Yang L, Eneanya ND, et al. Association of Race/Ethnicity,
gender, and socioeconomic status with sodium-glucose cotransporter 2
inhibitor use among patients with Diabetes in the US. JAMA Netw Open.
2021;4(4):216139. https://doi.org/10.1001/jamanetworkopen.2021.6139.

17. Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the ques-
tion: understanding time lags in translational research. J R Soc Med.
2011;104(12):510-20. https://doi.org/10.1258/jrsm.2011.110180.

18.  Bodenheimer T, Sinsky C. From triple to quadruple aim: care of the patient
requires care of the provider. Ann Fam Med. 2014;12(6):573-6. https://doi.
org/10.1370/afm.1713.

19. Moon J,Kolar C, Brummel A, Ekstrand M, Holtan H, Rehrauer D. Development
and validation of a patient satisfaction survey for Comprehensive Medica-
tion Management. J Manag Care Spec Pharm. 2016;22(1):81-6. https://doi.
0rg/10.18553/jmcp.2016.22.1.81.

20.  Funk KA, Pestka DL, Roth McClurg MT, Carroll JK, Sorensen TD. Primary care
providers believe that Comprehensive Medication Management improves
their work-life. J Am Board Fam Med JABFM. 2019;32(4):462-73. https://doi.
0rg/10.3122/jabfm.2019.04.180376.

21, lsetts BJ, Schondelmeyer SW, Artz MB, et al. Clinical and economic outcomes
of medication therapy management services: the Minnesota experience. J
Am Pharm Assoc JAPhA. 2008;48(2):203-11.

22. Budlong H, Brummel A, Rhodes A, Nici H. Impact of Comprehensive Medica-
tion Management on Hospital Readmission Rates. Popul Health Manag.
2018;21(5):395-400. https://doi.org/10.1089/pop.2017.0167.

23. Brummel AR, Soliman AM, Carlson AM, de Oliveira DR. Optimal Diabetes
care outcomes following face-to-face medication therapy management
services. Popul Health Manag. 2013;16(1):28-34. https://doi.org/10.1089/
pop.2012.0023.

24. Hirsch JD, Steers N, Adler DS, et al. Primary care-based, pharmacist-physician
collaborative medication-therapy management of Hypertension: a random-
ized, pragmatic trial. Clin Ther. 2014,36(9):1244-54. https://doi.org/10.1016/j.
clinthera.2014.06.030.

25. Wagner ML, McCarthy C, Bateman MT, Simmons D, Prioli KM. Pharma-
cists improve Diabetes outcomes: a randomized controlled trial. J Am
Pharm Assoc JAPhA. 2022;62(3):775-782e3. https://doi.org/10.1016/j.
japh.2021.12.015.

26.  Tsuyuki RT, Houle SKD, Charrois TL, et al. Randomized Trial of the Effect of
Pharmacist Prescribing on improving blood pressure in the community: the
Alberta Clinical Trial in optimizing Hypertension (RXACTION). Circulation.
2015;132(2):93-100. https://doi.org/10.1161/CIRCULATIONAHA.115.015464.

27. Agency for Healthcare Research and Quality. About Learning Health Systems.
Accessed August 1., 2023. https://www.ahrg.gov/learning-health-systems/
about.html.

28. Inker LA, Eneanya ND, Coresh J, et al. New Creatinine- and cystatin C-Based
equations to Estimate GFR without Race. N Engl J Med. 2021;385(19):1737-
49. https://doi.org/10.1056/NEJM0a2102953.

29. Linder JA, Meeker D, Fox CR, et al. Effects of behavioral interventions on
Inappropriate Antibiotic Prescribing in Primary Care 12 months after stop-
ping interventions. JAMA. 2017;318(14):1391-2. https://doi.org/10.1001/
jama.2017.11152.

30. Wallis KA, Andrews A, Henderson M. Swimming against the Tide: Primary
Care Physicians'views on Deprescribing in Everyday Practice. Ann Fam Med.
2017;15(4):341-6. https://doi.org/10.1370/afm.2094.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.cdc.gov/kidneydisease/publications-resources/ckd-national-facts.html
https://www.cdc.gov/kidneydisease/publications-resources/ckd-national-facts.html
https://doi.org/10.12860/jnp.2014.19
https://doi.org/10.12860/jnp.2014.19
https://doi.org/10.1161/CIRCULATIONAHA.120.050686
https://doi.org/10.1161/CIRCULATIONAHA.120.050686
https://doi.org/10.1056/NEJMoa2204233
https://doi.org/10.1056/NEJMoa1504720
https://doi.org/10.1056/NEJMoa1611925
https://doi.org/10.1056/NEJMoa1611925
https://doi.org/10.1056/NEJMoa2107038
https://doi.org/10.1056/NEJMoa2107038
https://doi.org/10.1056/NEJMoa1911303
https://doi.org/10.1056/NEJMoa1812389
https://doi.org/10.1056/NEJMoa1812389
https://doi.org/10.1056/NEJMoa1811744
https://doi.org/10.1056/NEJMoa1811744
https://doi.org/10.1056/NEJMoa2024816
https://doi.org/10.1056/NEJMoa2024816
https://doi.org/10.2337/dc22-S011
https://doi.org/10.2337/dc22-S011
https://doi.org/10.1016/j.kint.2022.06.008
https://doi.org/10.1016/j.kint.2022.06.008
https://doi.org/10.1161/JAHA.121.023811
https://doi.org/10.1161/JAHA.121.023811
https://doi.org/10.1161/CIRCOUTCOMES.121.008381
https://doi.org/10.1161/CIRCOUTCOMES.121.008381
https://doi.org/10.1001/jamanetworkopen.2021.6139
https://doi.org/10.1258/jrsm.2011.110180
https://doi.org/10.1370/afm.1713
https://doi.org/10.1370/afm.1713
https://doi.org/10.18553/jmcp.2016.22.1.81
https://doi.org/10.18553/jmcp.2016.22.1.81
https://doi.org/10.3122/jabfm.2019.04.180376
https://doi.org/10.3122/jabfm.2019.04.180376
https://doi.org/10.1089/pop.2017.0167
https://doi.org/10.1089/pop.2012.0023
https://doi.org/10.1089/pop.2012.0023
https://doi.org/10.1016/j.clinthera.2014.06.030
https://doi.org/10.1016/j.clinthera.2014.06.030
https://doi.org/10.1016/j.japh.2021.12.015
https://doi.org/10.1016/j.japh.2021.12.015
https://doi.org/10.1161/CIRCULATIONAHA.115.015464
https://www.ahrq.gov/learning-health-systems/about.html
https://www.ahrq.gov/learning-health-systems/about.html
https://doi.org/10.1056/NEJMoa2102953
https://doi.org/10.1001/jama.2017.11152
https://doi.org/10.1001/jama.2017.11152
https://doi.org/10.1370/afm.2094

	﻿Pharmacist-driven outreach initiative to increase prescribing of sodium-glucose cotransporter-2 inhibitors in eligible VHA patients with chronic kidney disease: a study protocol
	﻿Abstract
	﻿Background
	﻿Aims

	﻿Methods
	﻿Study design and setting
	﻿Ethical and regulatory approval
	﻿Eligibility criteria
	﻿Patient selection and randomization
	﻿Intervention
	﻿Clinical team
	﻿Outcomes
	﻿Data collection
	﻿Analysis

	﻿Discussion
	﻿References


