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Ithough angiotensin-converting enzyme inhibitors

and angiotensin II receptor blockers remain the cor-
nerstones to slow kidney disease progression and reduce
cardiovascular events in patients with chronic kidney dis-
ease (CKD), sodium-glucose cotransporter2 (SGLT2) in-
hibitors demonstrate great additional promise to reduce
morbidity and mortality in this population.’ ® The large
cardiovascular outcome and subsequent trials have
demonstrated significant cardiovascular and kidney bene-
fits of SGLT?2 inhibitors in CKD beyond glucose lowering
(Item S1), leading to varying indications for reduction of
major cardiovascular events, reduction of hospitalization
for heart failure, and slowing CKD progression in patients
with and without type 2 diabetes mellitus (DM).”°
Although primary care and endocrinology providers his-
torically prescribed SGLT2 inhibitors for glucose lowering,
the evolution of the evidence surrounding this medication
class now centrally positions nephrology providers to
initiate SGLT2 inhibitor therapy.

Despite the abundance of trial evidence demonstrating
significant cardiovascular and kidney protective benefits
and guideline recommendations, SGLT2 inhibitors remain
underutilized in patient populations that are most likely to
benefit and historically have not been commonly prescribed
by nephrologists or cardiologists.” ” This is not unexpected,
as novel therapies traditionally take a sluggish 17 years from
research to implementation in clinical practice due to the
many barriers to adopting new practice habits.'’ Some
relevant barriers pertinent to prescribing SGLT2 inhibitors
include: lack of knowledge, concern over medication side
effects, lack of decision support, cost, and change resis-
tance."' A change in clinical practice and overcoming
“clinical inertia” is multifactorial, involving a complex
interplay of patient, clinician, and systems factors and re-
quires a targeted multi-prong approach.'"*'” To overcome
prescribing barriers and facilitate evidence uptake with the
promotion of SGLT?2 inhibitor use, evidence-based research
translation strategies are desperately needed. In response to
this need, we developed an SGLT2 inhibitor clinical
pathway (Fig 1) to aid in medical decision making.

Although many patients with CKD are eligible for
SGLT2 inhibitor initiation, patients with type 1 DM,
immunosuppression in the last 6 months, systemic lupus
erythematosus, antineutrophil cytoplasmic
antibody—associated vasculitis, and polycystic kidney dis-
ease were excluded from the major trials”“ and are
excluded in the clinical pathway. The majority of trial
protocols included maximally-tolerated renin-angiotensin-
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aldosterone system blockade,” © therefore, the

pathway advises to maximize angiotensin-converting
enzyme inhibitor or angiotensin II receptor blocker ther-
apy before SGLT?2 inhibitor initiation.

The pathway adheres to the current US Food and Drug
Administration indications with some noteworthy con-
siderations. The most recent indication for the use of
dapagliflozin is in CKD with all levels of albuminuria;
however, individuals with CKD with urine albumin-
creatinine ratio of <200 (with estimated glomerular
filtration rate [eGFR] of >25 mL/min/1.73 m”) were not
included in the DAPA-CKD (Dapagliflozin and Prevention
of Adverse Outcomes in Chronic Kidney Disease) study,
and despite benefits that were seen in a secondary anal-
ysis of the DECLARE-TIMI (Dapagliflozin Effect on Car-
diovascular Events) study, overall trial data in this
subgroup are limited.”'’ Although empagliflozin has no
current kidney-specific indication, the most recent Food
and Drug Administration indication (October 2021) al-
lows for use in type 2 DM with established cardiovascular
disease to an eGFR of >30 mL/min/1.73 m® (with/
without albuminuria) and in heart failure with reduced
ejection fraction to an eGFR of >20 mL/min/1.73 m*.""
To address kidney-specific use, the ongoing EMPA-KID-
NEY (The Study of Heart and Kidney Protection With
Empagliflozin) trial will provide answers regarding kid-
ney outcomes with and without DM and albuminuria,
and it will include patients down to the lowest eGFR of
all the trials (20 mL/min/1.73 m?”)."” The trial results
may lead to additional indications for empagliflozin to
reduce adverse kidney outcomes. Finally, there is some
consensus that the overarching cardiovascular and kidney
benefits of SGLT2 inhibitors are likely a class effect with
no evidence thus far of substantial interclass variances'®;
given this, it may be reasonable in certain situations to
substitute one SGLT?2 inhibitor for another off-label as a
result of coverage/cost.

SGLT?2 inhibitors cause a reduction of 3-5 mm Hg in the
systolic blood pressure, likely because of the resulting
natriuresis.'”*'® In patients who are relatively hypotensive
or at risk of hypotension or hypovolemia, diuretic dose
should be reduced by 25%-50%. If such at-risk patients are
not on a diuretic, it is reasonable to reduce other antihy-
pertensive medications by approximately 25%.

SGLT2 inhibitors modestly lower the blood glucose
levels, an effect that is attenuated by reduced eGFR."?
Although this was of initial concern, increased risk of
hypoglycemia was not seen in most study populations
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Renal Parameters

Exclude:
eGFR < 25 (or eGFR < 20 with

HFrEF), immunosuppression for preceding 6 months,
chronic urinary catheterization, type 1 DM, ANCA
vasculitis, lupus nephritis, PKD, critical limb ischemia or

lower extremity ulcer, history of DKA, frequent genital

infections, HbA1c > 10.

2 awaiting additional trial data

b approved for HFrEF to

eGFR = 20

© limited renal outcomes data in this
subgroup

d approved to eGFR 230

Abbreviations
ACEI- angiotensin converting enzyme
inhibitor
ANCA- antineutrophil cytoplasmic
antibodies
ARB- angiotensin receptor blocker
DKA- diabetic ketoacidosis
DM- diabetes mellitus
eGFR- estimated glomerular filtration rate
HFrEF- heart failure with reduced ejection
fraction
PKD- polycystic kidney disease
SGLT2- sodium-glucose cotransporter 2
UACR- urine albumin to creatinine ratio

Is the systolic BP
< 100 and/or is patient at risk for
relative hypotension and/or
hypovolemia?

Consider dose reduction
of loop and/or
thiazide by 25-50%

If not on diuretic, consider]|
dose reduction of
antihypertensives by 25%

Is patient on insulin
or sulfonurea(SU) and HbA1c i
1R

With eGFR 2 45,
expect drop in 0.3-0.5%
in HbA1c. Discuss
possibility of insulin
reduction by 10 % and/or
Yes—>SU reduction by 50% with
lendocrine or primary care
provider

With eGFR < 45, expect
no change in HbA1c.

.o

Considerations and Monitoring

Maintain max ACEi/ARB when possible.
Check chem panel 3-4 weeks after starting.
Expect 3-5 mm drop in systolic BP.

Expect initial drop in eGFR of 3-5 ml/min/1.73 m?, stop drug if > 30% drop in eGFR.
Can continue to use with CKD progression when eGFR becomes < 25 mi/min/1.73 m2:

Rarely can cause DKA (including euglycemic DKA). Can be trigged by dehydration, infection
and change in insulin dose. Suspect with high anion-gap metabolic acidosis, ketonemia, and
reduced serum bicarbonate. To reduce risk, hold with illness where there is reduced po intake,
major surgery, hospitalization, and alcoholism.

If patient experiences genital infection, treat with anti-fungal. If 2 or more infections occur,
consider discontinuing drug.

Monitor for lower limb ulceration and ischemia in patients with diabetes. Foot exam and
monitoring of pedal pulses should be performed annually.

Figure 1. SGLT2 inhibitor clinical pathway.

with CKD, including in the nondiabetic study population
in DAPA-CKD.” **°"** SGLT2 inhibitor use with an eGFR
of 245 mL/min/1.73 m” results in a 0.3%-0.5% decrease
in hemoglobin A,.'% therefore, in patients with hemo-

globin A, < 7.5% and eGFR = 45 mL/min/1.73 m* who generally needed.

are on insulin and/or sulfonylurea, the pathway guides to
reduce the insulin dose by 10%-20% and sulfonylurea
dose by 50%. For those patients with eGFR <45 mL/min/
1.73 m’, no adjustment in insulin or sulfonylurea is
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Regarding side effects, mycotic genital infections were
2-3 times higher with SGLT2 inhibitor use than with
placebo use in multiple trials (but with no increased risk
seen in the DAPA-CKD study)2 62225 therefore, it is
reasonable to avoid SGLT2 inhibitors in patients with a
history of multiple mycotic genital infections. For patients
who develop a genital infection while on SGLT?2 inhibitors,
antifungal treatment should be initiated, and SGLT2 in-
hibitors should be discontinued if genital infections
become recurrent. Overall, the data show that SGLT? in-
hibitors as a class did not increase the risk of urinary tract
infections®”>***°; therefore, this is not denoted in the
pathway.

The use of SGLT?2 inhibitors results in an initial eGFR
decline of 3-5 mL/min/1.73 m?”, an effect which is likely
hemodynamically mediated via afferent arteriolar vaso-
constriction.'® This initial decline levels off and tends to
return to baseline with the stabilization of kidney function
over time."*'®?*??" Despite this reduction in eGFR,
several analyses now show that SGLT2 inhibitors actually
reduce the risk of acute kidney injury.'®*® In light of these
findings, the pathway indicates to only consider the
discontinuation of SGLT?2 inhibitors if the eGFR decreases by
>30%.

A rare but important side effect of SGLT?2 inhibitors is
diabetic ketoacidosis (DKA), including euglycemic DKA. In
a large population cohort study, the incidence of DKA with
SGLT2i use was three times than that with dipeptidyl
peptidase-4 inhibitor use.”” Although the clinical trials
show a 2 times higher risk of DKA with SGLT2 inhibitor
use compared with placebo use in patients with type 2
DM, the overall absolute incidence of DKA was low
(0.18%).°” Reassuringly, the DAPA-CKD study found no
increased risk of DKA with SGLT?2 inhibitor use, regardless
of DM status.” Patients often present with classic symptoms
of DKA including nausea, vomiting, abdominal pain, fa-
tigue, and shortness of breath.”’ Changes in oral intake,
alcohol use, insulin adjustment, history of DKA, and major
surgery have been identified as precipitating events in
some, but not all, cases.’’ *® The pathway advises of
appropriate situations to hold SGLT2 inhibitors and signs
of DKA.

In summary, research translation of SGLT2 inhibitors
into clinical practice remains imperative, and nephrology
providers have the opportunity to lead at the helm of this
initiative. The traditional barriers to the uptake of new
knowledge impede practice transformation and can be
overcome with evidence-based reinforcement systems. The
SGLT?2 inhibitor clinical pathway presented here may be an
impactful tool to increase the initiation of SGLT?2 inhibitors
and ultimately improve the outcomes of patients with
CKD.

SUPPLEMENTARY MATERIAL
Item S1: SGLT2 Inhibitors Background and Evidence Review.
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