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Editorial
Disparities in the Use of SGLT2 Inhibitors and

Glucagon-like Peptide-1 Receptor Agonists in

Adults With CKD in the United States
Susanne B. Nicholas, Radica Z. Alicic, and Jenny Shen
Disparities in chronic kidney disease (CKD) exist at all
CKD stages, particularly in the most vulnerable pop-

ulations. In the United States, racial and ethnic minority
groups tend to have higher prevalence of CKD compared to
Related article, CCC
their White counterparts.1,2 More specifically, compared to
White individuals, African Americans had 3 to 4 times
higher rates of kidney failure and are less likely to receive
CKD care before developing kidney failure. Although Af-
rican Americans constitute 13% of the general population,
more than a third of individuals awaiting a kidney trans-
plant are African American. African Americans also have
the lowest cumulative incidence of living donor kidney
transplants irrespective of insurance payer status and the
highest mortality risk for individuals with estimated
glomerular filtration (eGFR) rates 45 to 95 mL/min/1.73
m2.2 Given these statistics, it is of paramount importance
to ensure that there is equitable access to guideline-
directed medical therapies to reduce risk factors for CKD
progression.

After decades of mainstay glucose-lowering agents,
including insulin, metformin, and sulfonylureas, new
classes of glucose-lowering medications to optimize dia-
betes control that also have potential kidney benefits have
been introduced. In particular, sodium glucose cotrans-
porter 2 (SGLT2) inhibitors were introduced in 2013 in
the United States,3 whereas the first glucagon-like peptide
(GLP)-1 receptor agonist was approved by the Food and
Drug Association in 2005 to maximize glucose manage-
ment.4,5 The pillars of guideline-directed medical therapies
to reduce CKD progression over the past 2 decades focused
on risk factor reduction related to glucose lowering and
blood pressure optimization, specifically focusing on
agents that block the renin angiotensin system.6-8 How-
ever, recent, robust, large-scale cardiovascular and kidney
outcomes trials identified SGLT2 inhibitors as having both
cardiovascular and kidney protection, and similar studies
support the use of GLP-1 receptor agonists for individuals
requiring additional glucose lowering beyond baseline
therapy and/or at high risk of atherosclerotic disease and
for those who are obese and may need further reduction in
albuminuria.7-12

Between 2013 and 2020, including in 2019 when
SGLT2 inhibitors and GLP-1 receptor agonists were
included in the American Diabetes Association (ADA)
guidelines, general internists and endocrinologists were
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the most frequent prescribers of these medications,
particularly in individuals younger than 65 years compared
to those older than 75 years.13 Since then, guidelines
published by the ADA, Kidney Disease: Improving Global
Outcomes (KDIGO), and the American Heart Association
(AHA) have included SGLT2 inhibitors and GLP-1 receptor
agonists, strongly recommending their use in appropriate
patients for both cardiovascular and kidney benefit. For
example, SGLT2 inhibitors were initially recommended for
use in patients with eGFR >30 mL/min/1.73 m2; how-
ever, new indications target eGFR values as low as 20 mL/
min/1.73 m2.8,14 Unfortunately, despite consensus from
KDIGO, the ADA, and the AHA, use of these agents re-
mains consistently and unacceptably low.15-18 Notably,
among 1,375 participants in the National Health and
Nutrition Examination Survey (2017-2020) with type 2
diabetes and eGFR >30 mL/min/1.73 m2, only 5.8% of
participants with CKD, congestive heart failure, or
atherosclerotic heart disease were using an SGLT2 inhibitor
and only 4.4% were using a GLP1 receptor agonist, with
substantially less use of SGLT2 inhibitors among the 13%
of participants identifying as non-Hispanic Black.17

Zhao et al19 performed a retrospective analysis of
53,029 adult patients who were at least 18 years old with
CKD and type 2 diabetes obtained from a 20% random
sample of Medicare Part D fee-for-service claims data be-
tween 2013 and 2018. The study examined patient data
including demographic characteristics, health insurance
enrollment, physician visits, and prescription events to
assess factors associated with the use of SGLT2 inhibitors
or GLP-1 receptor agonists compared to second generation
sulfonylureas. The authors used multinomial logistic
regression models to examine the elements that contrib-
uted to the use of these medications as well as subgroup
and sensitivity analyses. At baseline, patients had a mean
age of 71 years; approximately 76% identified as White
and 14% as Black with CKD stage 3. High proportions of
the studied population had cardiovascular disease
(66.4%), hypertension (93.1%), and hyperlipidemia
(79.6%). At study onset, 10.0% of patients were on an
SGLT2 inhibitor, 17.4% were on a GLP-1 receptor agonist,
and a much higher proportion (72.6%) were taking a
sulfonylurea.

Results from the overall study, as well as sensitivity
analyses, demonstrated that more vulnerable patients
were less likely to have been initiated on an SGLT2 in-
hibitor or a GLP-1 receptor agonist. Specifically, patients
who were older (greater than or equal to 75 years),
1

Delta:1_given name
Delta:1_surname
Delta:1_given name
http://crossmark.crossref.org/dialog/?doi=10.1016/j.xkme.2022.100590&domain=pdf


Nicholas et al
Black compared to White, and with higher Elixhauser
comorbid condition scores had lower odds of being
prescribed SGLT2 inhibitors or GLP-1 receptor agonists.
These results were sustained even after multiple adjust-
ments for clinical factors. In addition, Black patients,
regardless of income level (<$60,000 or ≥$60,000), had
lower odds of receiving both SGLT2 inhibitors and GLP-1
receptor agonists. Not surprisingly, given the KDIGO
guidelines following the time of the current study
period, patients with CKD 4-5 (eGFR <30 mL/min/1.73
m2) were less likely to be initiated on SGLT2 inhibitors.7

The newest guidelines recommend initiation at an eGFR
as low as 20 mL/min/1.73 m2. Notably, there were
lower odds for racial and ethnic minority Hispanic and
Asian individuals to be initiated on GLP-1 receptor ag-
onists, whereas the odds were higher for individuals who
were female, with higher income, cardiovascular disease,
or hyperlipidemia.

One important limitation of the study is the lack of CKD
diagnosis by laboratory values. It is known that identifica-
tion of patients with CKD according to laboratory values
(eGFR <60 mL/min/1.73 m2) typically exceeds CKD
diagnosis data based on International Classification of Diseases
Ninth/Tenth Revision (ICD-9/10) administrative codes,
including data extracted from the Medicare database.20,21

Therefore, the study population may likely have been
underestimated. In addition, household median income was
based on zip code association that could not be verified, and
patients with insurance coverage outside of Medicare Part D
were not included in the analyses. Although coverage of
SGLT2 inhibitors and GLP-1 receptor agonists on Medicare
Part D plans is relatively high, Medicare beneficiaries who
are not eligible for subsidies, based on low income levels,
often are challenged with high out-of-pocket costs for these
newer antidiabetic medications.22 As such, the study does
not encompass assessment of another important group of
individuals who would otherwise greatly benefit from these
medications. Another critical limitation is that the study
included data only on first prescriptions filled following the
index date of diagnosis. An important observation of the
long-term cardiovascular and kidney benefit from SGLT2
inhibitors and GLP-1 receptor agonists is that primary gains
from their use are not recognized for at least 8-12 months
following initiation. As a result, the inability to assess
persistence of prescribing guideline-directed medical ther-
apies beyond the primary prescription significantly limits
the lasting advantage of their use.

This study has important significance because it highlights
several aspects related to new therapies that hearken back to
the persistently low use of renin angiotensin system blockers,
particularly in patients who are considered to be at the
highest risk for poorer clinical outcomes. In addition to the
relevant racial and ethnic characteristics, these susceptible
individuals may subsist at lower socioeconomic positions. As
a result, they are more likely to be either uninsured or un-
derinsured, further reducing their ability to afford the high
out-of-pocket prices for newer therapies, with subsequent,
2

enormous, enduring costs to not only their individual overall
health but also to the general society. A study by O’Brien
et al23 demonstrated that compared with initiation of thera-
pies, such as SGLT2 inhibitors and GLP-1 receptor agonists,
use of sulfonylureas and basal insulin is directly associated
with poor cardiovascular outcomes. To address the
pharmaco-inequity demonstrated in this study, further work
needs to be done to understand the mechanisms behind the
gaps in care. It is important to understand whether finances
are the primary barrier to filling these prescriptions; or
whether racial and ethnic differences; equitable access to
appropriate medical care; larger, deficient prescribing pat-
terns; or even institutional or regional prescribing practices
are at play. For instance, vulnerable patients may be more
likely to be cared for by nonspecialists who are less likely to
prescribe these drugs. Better understanding of the processes
contributing to these inequities is critical to designing
effective interventions.

In conclusion, the study by Zhao et al19 is a well-
designed study, albeit with several limitations that pre-
clude generalizability, that expands on existing disparities
in CKD. The study strongly supports the need to target
populations at greatest risk of CKD progression, especially
Black and older patients.
ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Susanne B.
Nicholas, MD, MPH, PhD, Radica Z. Alicic, MD, and Jenny Shen,
MD, MPH

Authors’ Affiliations: Department of Medicine, Division of
Nephrology, David Geffen School of Medicine, University of
California, Los Angeles, California (SBN); Providence Medical
Research Center, Providence Inland Northwest, Spokane,
Washington (RZA); Department of Medicine, University of
Washington, Seattle, Washington (RZA); and The Lundquist
Institute at Harbor-UCLA Medical Center, Torrance, California (JS).

Address for Correspondence: Susanne B. Nicholas, MD, MPH,
PhD, Department of Medicine, Division of Nephrology, 7-155
Factor Bldg, 10833 LeConte Blvd, Los Angeles, CA 90095.
Email: sunicholas@mednet.ucla.edu

Support: Dr Nicholas is supported by NIH research grants
R01MD014712, RF00250-2022-0038, U2CDK129496, and
P50MD017366, and the Centers for Disease Control and
Prevention (CDC) project number 75D301-21-P-12254.

Financial Disclosure: Dr Nicholas receives research support from
Bayer AG, Travere, and Terasaki Institute of Biomedical Innovation,
and personal fees and other support from AstraZeneca, Bayer
AG, Gilead, Novo Nordisk, and Boehringer Ingelheim/Lilly, outside
of the submitted work. Dr Alicic reports consulting fees from
Boehringer Ingelheim and grant research funding support from the
CDC, outside of the submitted work. Dr Shen reports consulting
fees from HealthMap Solutions.

Peer Review: Received December 1, 2022 in response to an
invitation from the journal. Accepted December 6, 2022 after
editorial review by the Editor-in-Chief.

Publication Information: © 2022 Published by Elsevier Inc. on
behalf of the National Kidney Foundation, Inc. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/). Published online December 15, 2022
with doi 10.1016/j.xkme.2022.100590
Kidney Med Vol 5 | Iss 1 | January 2023 | 100590

mailto:sunicholas@mednet.ucla.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xkme.2022.100590


Nicholas et al
REFERENCES
1. United States Census Bureau. Quick facts. Accessed

November 16, 2022. https://www.census.gov/quickfacts/fact/
table/US/RHI225221

2. US Renal Data System. 2022 USRDS Annual Data Report:
epidemiology of kidney disease in the United States. Bethesda,
MD: National Institutes of Health, National Institute of Diabetes
and Digestive and Kidney Diseases; 2022.

3. Pandey J, Tamrakar AK. SGLT2 inhibitors for the treatment of
diabetes: a patent review (2013-2018). Expert Opin Ther
Pat. 2019;29(5):369-384. doi:10.1080/13543776.2019.
1612879

4. Drugs.com. FDA approves Byetta for first-line treatment for
type 2 diabetes. Accessed November 16, 2022. https://www.
drugs.com/newdrugs/byetta-approved-expanded-first-line-type-
2-diabetes-1755.html

5. DeFronzo RA, Ratner RE, Han J, Kim DD, Fineman MS,
Baron AD. Effects of exenatide (exendin-4) on glycemic control
and weight over 30 weeks in metformin-treated patients with
type 2 diabetes. Diabetes Care. 2005;28(5):1092-1100. doi:
10.2337/diacare.28.5.1092

6. KDOQI. KDOQI clinical practice guidelines and clinical prac-
tice recommendations for diabetes and chronic kidney disease.
Am J Kidney Dis. 2007;49(2)(suppl 2):S12-S154. doi:10.
1053/j.ajkd.2006.12.005

7. Kidney Disease: Improving Global Outcomes (KDIGO) Dia-
betes Work Group. KDIGO 2020 clinical practice guideline
for diabetes management in chronic kidney disease. Kidney
Int. 2020;98(4S):S1-S115. doi:10.1016/j.kint.2020.06.019

8. Kidney Disease: Improving Global Outcomes (KDIGO) Dia-
betes Work Group. KDIGO 2022 clinical practice guideline for
diabetes management in chronic kidney disease. Kidney Int.
2022;102(5S):S1-S127. doi:10.1016/j.kint.2022.06.008

9. Palmer BF, Clegg DJ. Kidney-protective effects of SGLT2 in-
hibitors. Clin J Am Soc Nephrol. Published October 11, 2022.
https://doi.org/10.2215/cjn.09380822

10. Alicic R, Nicholas SB. Diabetic kidney disease back in focus:
management field guide for health care professionals in the
21st century. Mayo Clin Proc. 2022;97(10):1904-1919. doi:
10.1016/j.mayocp.2022.05.003

11. de Boer IH, Khunti K, Sadusky T, et al. Diabetes management in
chronic kidney disease: a consensus report by the American
Diabetes Association (ADA) and Kidney Disease: Improving
Global Outcomes (KDIGO). Diabetes Care. 2022;45(12):
3075-3090. doi:10.2337/dci22-0027

12. American Diabetes Association Professional Practice Com-
mittee, Draznin B, Aroda VR, et al. 9. Pharmacologic ap-
proaches to glycemic treatment: standards of medical care in
diabetes-2022. Diabetes Care. 2022;45(Suppl 1):S125-S143.
doi:10.2337/dc22-S009
Kidney Med Vol 5 | Iss 1 | January 2023 | 100590
13. Harris ST, Patorno E, Zhuo M, Kim SC, Paik JM. Prescribing
trends of antidiabetes medications in patients with type 2 dia-
betes and diabetic kidney disease, a cohort study. Diabetes
Care. 2021;44(10):2293-2301. doi:10.2337/dc21-0529

14. Chronic Kidney Disease. Commentary on new ADA-KDIGO
consensus statement on diabetic kidney disease. Accessed
July 25, 2022. https://ckd-ce.com/dkd6/

15. Arnold SV, Seman L, Tang F, et al. Real-world opportunity of
empagliflozin to improve blood pressure control in African
American patients with type 2 diabetes: a National Cardio-
vascular Data Registry “research-to-practice” project from the
diabetes collaborative registry. Diabetes Obes Metab.
2019;21(2):393-396. doi:10.1111/dom.13510

16. Lamprea-Montealegre JA, Madden E, Tummalapalli SL, et al.
Prescription patterns of cardiovascular- and kidney-protective
therapies among patients with type 2 diabetes and chronic
kidney disease. Diabetes Care. 2022;45(12):2900-2906. doi:
10.2337/dc22-0614

17. Limonte CP, Hall YN, Trikudanathan S, et al. Prevalence of
SGLT2i and GLP1RA use among US adults with type 2 dia-
betes. J Diabetes Complications. 2022;36(6):108204. doi:10.
1016/j.jdiacomp.2022.108204

18. Murphy DP, Drawz PE, Foley RN. Trends in angiotensin-
converting enzyme inhibitor and angiotensin II receptor
blocker use among those with impaired kidney function in the
United States. J Am Soc Nephrol. 2019;30(7):1314-1321.
doi:10.1681/asn.2018100971

19. Zhao JZ,Weinhandl ED, Carlson AM, St. Peter WL. Disparities
in SGLT2 inhibitor or glucagon-like peptide 1 receptor agonist
initiation among medicare-insured adults with CKD in the
United States. Kidney Med. Published online October 31,
2022. https://doi.org/10.1016/j.xkme.2022.100564

20. Kern EF, Maney M, Miller DR, et al. Failure of ICD-9-CM codes
to identify patients with comorbid chronic kidney disease in
diabetes. Health Serv Res. 2006;41(2):564-580. doi:10.1111/
j.1475-6773.2005.00482.x

21. Paik JM, Patorno E, Zhuo M, et al. Accuracy of identifying
diagnosis of moderate to severe chronic kidney disease in
administrative claims data. Pharmacoepidemiol Drug Saf.
2022;31(4):467-475. doi:10.1002/pds.5398

22. Luo J, Feldman R, Rothenberger SD, Hernandez I, Gellad WF.
Coverage, formulary restrictions, and out-of-pocket costs for
sodium-glucose cotransporter 2 inhibitors and glucagon-like
peptide 1 receptor agonists in the Medicare Part D program.
JAMA Netw Open. 2020;3(10):e2020969. doi:10.1001/
jamanetworkopen.2020.20969

23. O’Brien MJ, Karam SL,Wallia A, et al. Association of second-line
antidiabetic medications with cardiovascular events among
insured adults with type 2 diabetes. JAMA Netw Open.
2018;1(8):e186125. doi:10.1001/jamanetworkopen.2018.6125
3

https://www.census.gov/quickfacts/fact/table/US/RHI225221
https://www.census.gov/quickfacts/fact/table/US/RHI225221
https://doi.org/10.1080/13543776.2019.1612879
https://doi.org/10.1080/13543776.2019.1612879
https://www.drugs.com/newdrugs/byetta-approved-expanded-first-line-type-2-diabetes-1755.html
https://www.drugs.com/newdrugs/byetta-approved-expanded-first-line-type-2-diabetes-1755.html
https://www.drugs.com/newdrugs/byetta-approved-expanded-first-line-type-2-diabetes-1755.html
https://doi.org/10.2337/diacare.28.5.1092
https://doi.org/10.2337/diacare.28.5.1092
https://doi.org/10.1053/j.ajkd.2006.12.005
https://doi.org/10.1053/j.ajkd.2006.12.005
https://doi.org/10.1016/j.kint.2020.06.019
https://doi.org/10.1016/j.kint.2022.06.008
https://doi.org/10.2215/cjn.09380822
https://doi.org/10.1016/j.mayocp.2022.05.003
https://doi.org/10.1016/j.mayocp.2022.05.003
https://doi.org/10.2337/dci22-0027
https://doi.org/10.2337/dc<?thyc=10?>22-S<?thyc?>009
https://doi.org/10.2337/dc21-0529
https://ckd-ce.com/dkd6/
https://doi.org/10.1111/dom.13510
https://doi.org/10.2337/dc22-0614
https://doi.org/10.2337/dc22-0614
https://doi.org/10.1016/j.jdiacomp.2022.108204
https://doi.org/10.1016/j.jdiacomp.2022.108204
https://doi.org/10.1681/asn.2018100971
https://doi.org/10.1016/j.xkme.2022.100564
https://doi.org/10.1111/j.1475-6773.2005.00482.x
https://doi.org/10.1111/j.1475-6773.2005.00482.x
https://doi.org/10.1002/pds.5398
https://doi.org/10.1001/jamanetworkopen.2020.20969
https://doi.org/10.1001/jamanetworkopen.2020.20969
https://doi.org/10.1001/jamanetworkopen.2018.6125

	Disparities in the Use of SGLT2 Inhibitors and Glucagon-like Peptide-1 Receptor Agonists in Adults With CKD in the United S ...
	References




