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A comprehensive treatment strategy including renin-angiotensin system inhibitors, sodium-glucose
cotransporter 2 inhibitors, and finerenone is recommended to reduce the risk of adverse kidney
outcomes in people with chronic kidney disease (CKD) and type 2 diabetes. These therapies, along
with glucagon-like peptide-1 receptor agonists, slow the progression of CKD, reflected in long-term
decline in estimated glomerular filtration rate (eGFR); however, they may also reduce eGFR within
the first 3 months of treatment initiation. The initial eGFR decline observed with renin-angiotensin
system inhibitors, sodium-glucose cotransporter 2 inhibitors, and finerenone is linked to beneficial
hemodynamic changes that lead to reduction in maladaptive glomerular hypertension and hyper-
filtration. These beneficial hemodynamic changes ultimately protect against loss of nephron function
and mitigate the risk of end-stage kidney disease. This review presents evidence from randomized
controlled trials with these therapies demonstrating that this initial decline in eGFR is usually
reversible and generally does not reflect an adverse effect on the kidney. An acute eGFR decline less
than 30% does not usually reduce the efficacy of these therapies in people with CKD, type 2 diabetes,
or heart failure. The clinical implications of this eGFR decline are discussed, including recommen-
dations for initiating therapies and monitoring kidney function. When considering use of these
therapies, an initial eGFR decline less than 30% without significant hyperkalemia or acute adverse
kidney events should, in general, not be a barrier to continuation of treatment as it may predict a
greater long-term benefit on CKD progression.

© 2026 THE AUTHORS. Published by Elsevier Inc on behalf of Mayo Foundation for Medical Education and Research. This is an open access article
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hronic kidney disease (CKD) is

defined as a sustained urine

albumin-to-creatinine ratio (UACR)
of at least 30 mg/g or another marker of kidney
damage, and/or a reduction in estimated
glomerular filtration rate (eGFR) to less than
60 mL/min/1.73 m*." The worldwide burden
of CKD is substantial and continues to grow,
establishing CKD as a public health issue
that affects more than 10% of the global popu-
lation.”” Leading causes of CKD are diabetes
and hypertension.” Besides progressing to kid-
ney failure, persons with CKD have a notably
increased risk of cardiovascular (CV) events,

strokes, infections, and death.”"" As a result
of multimorbidity, the rate of polypharmacy
is high among persons with CKD, and this is
associated with an increased risk of adverse
outcomes,'” making the management of treat-
ment for people with CKD complex.

Clinical practice guidelines recommend
a comprehensive treatment strategy to
reduce the risk of progression of CKD and
its associated complications.""”"'” Most
people with CKD should be treated with a
renin-angiotensin system (RAS) inhibitor
(angiotensin-converting enzyme inhibitor
or angiotensin receptor blocker) and/or a
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ARTICLE HIGHLIGHTS

e A decline in estimated glomerular filtration rate (eGFR) within
the first 3 months of treatment initiation with renin-angiotensin
system inhibitors, sodium-glucose cotransporter 2 inhibitors, a
nonsteroidal mineralocorticoid receptor antagonist, or
glucagon-like peptide-1 receptor agonists may be attributed to
their mechanisms of action and may be expected.

e This eGFR decline early after initiation of treatment is not
usually associated with an increase in kidney injury, kidney-
related serious adverse events, or hyperkalemia.

e Regarding long-term effects, the initial decline in eGFR is not
usually associated with subsequent kidney function loss or
acute kidney injury during long-term treatment, and it may even
be associated with greater slowing of the eGFR slope and,
consequently, greater slowing of kidney disease progression.

e In general, an initial decline in eGFR of less than 30% without
significant hyperkalemia or acute adverse kidney events should
not be a cause for discontinuation when prescribing these

agents.

sodium-glucose cotransporter 2 (SGLT2) in-
hibitor.'”'® The nonsteroidal mineralocorti-
coid receptor antagonist finerenone is an
additional therapeutic option in people
with type 2 diabetes (T2D) to reduce the
risk of CKD progression and to reduce CV
risk.'”?" Since publication of the most
recent Kidney Disease: Improving Global
Outcomes (KDIGO) guidelines on the man-
agement of CKD, the findings of studies
assessing the effects of the glucagon-like
peptide-1 receptor agonist (GLP-1 RA) sem-
aglutide on kidney outcomes have been
released. These studies demonstrated that
compared with placebo, semaglutide de-
creases adverse kidney and CV outcomes
and mortality in participants with T2D and
CKD**** and in participants who are over-
weight/obese and have established CV dis-

ease (CVD) without diabetes.”*

The annualized rate of decline of kidney
function (eGFR slope) is an accepted surro-
gate of CKD progression used in random-
ized control trials (RCTs) that investigate
pharmacotherapy for CKD.?”*° The SGLT2
inhibitors, RAS inhibitors, finerenone, and
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GLP-1 RAs are all associated with a long-
term reduction in eGFR decline compared
with placebo,””**?"? reflecting a slowing
of kidney disease progression. However,
RAS inhibitors, SGLT2 inhibitors, and finer-
enone may also cause an early acute decline
in eGFR within 3 months of initiation of
treatment.

In this review we discuss the frequency
of the acute eGFR decline in clinical studies
of therapies that slow the progression of
eGFR decline in people with CKD, T2D, or
heart failure (HF). The implications of the
acute eGFR decline for safety and efficacy
outcomes are examined.

MECHANISM OF ACTION ASSOCIATED WITH
THE ACUTE EGFR DECLINE

“Absolute” hyperfiltration is observed after
high protein intake, in obesity, and in early
natural history of diabetes.™ Supraphysio-
logic elevation of glomerular filtration rate
(GFR) is reported in 10% to 67% of persons
with type 1 diabetes and in 6% to 73% of
those with T2D.""*' Some of the factors
that influence the large variations in these
estimates are differences in age, ethnicity,
duration of diabetes, and methods used to
measure and report GFR among different
populations.” A major contributor to the
glomerular hemodynamic abnormalities is
a vasoactive imbalance between the preglo-
merular (afferent) and postglomerular
(efferent) arterioles.’® Activation of the
RAS with increased production of angio-
tensin II results in increased postglomerular
(efferent) arteriolar resistance (vasoconstric-
tion), while reduction of preglomerular
(afferent) arteriolar resistance (vasodilation)
is driven by inhibition of tubuloglomerular
feedback and other factors. Tubuloglomeru-
lar feedback is an autoregulatory mechanism
that adjusts GFR in response to the concen-
tration of sodium chloride delivered to the
macula densa segment of the distal convo-
luted tubule.””** Increased glucose and so-
dium chloride uptake in the proximal
tubule via SGLT2 observed in diabetes re-
duces solute delivery to the macula densa
and significantly contributes to the vasoac-
tive imbalance.”>*’ Although hyperfiltration
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is not present in all patients, the presence of
glomerular hyperfiltration in early diabetes
is often associated with the development of
more severe kidney damage at the later
stages of CKD."#+0

In the late stages of CKD, glomerular hy-
pertension and increased filtration per
nephron may occur as an adaptive response
to irreversible nephron loss, increasing
single-nephron GFR  (Figure 1A)."%
Initially, the state of “relative” hyperfiltra-
tion in the remaining glomeruli maintains
the GFR of the whole kidney within the
normal range.”*"*® However, persistent
hyperfiltration associated with glomerular
hypertension may promote further loss of
nephrons, and as CKD progresses, GFR
will eventually decline (Figure 1B). 78
The hemodynamic hypothesis originated
from a preclinical study conducted in
1981. In this study using a remnant kidney
model in male Munich-Wistar rats, single-
nephron GFR significantly increased after
renal ablation. The increase in single-
nephron GFR was attributed to an elevated
glomerular flow rate and glomerular trans-
capillary hydraulic pressure. This was asso-
ciated with morphologic abnormalities in
the glomeruli, indicating a maladaptive
response at the single-nephron level.”” The
hemodynamic hypothesis posited by this
study is inferred to be applicable to CKD
development and progression in humans.

RAS inhibitors, SGLT2 inhibitors, and
finerenone all have hemodynamic effects that
contribute to their treatment effect on slowing
CKD progression. RAS inhibitors are effective
antihypertensive therapies and reduce sys-
temic blood pressure. They also decrease
intraglomerular pressure by lowering postglo-
merular (efferent) arteriolar resistance,””
which is proposed to be a key mechanism by
which CKD progression could be reduced.”
SGLT2 inhibitors result in a reduction in
glucose and sodium chloride uptake in the
proximal tubule, thus increasing solute deliv-
ery to the macula densa and increasing tubulo-
glomerular feedback. The net effect of this
action is reversal of the vasodilation of the pre-
glomerular (afferent) arteriole and a fall in
glomerular capillary pressure.”’ Treatment

effects of finerenone on reducing CKD pro-
gression have also been attributed to nonhe-
modynamic ~ mechanisms. Finerenone
reduces mineralocorticoid receptor overacti-
vation, thereby exerting nonhemodynamic
anti-inflammatory and antifibrotic effects
that contribute to long-term kidney protec-
tion.”””* Activation of the mineralocorticoid
receptor promotes reabsorption of sodium,
and plays a role in the regulation of blood
pressure.’” Finerenone causes a moderate
reduction in blood pressure that accounts for
21% of its CV benefit,”” which may contribute
to its effects on kidney outcomes.””

The acute decline in eGFR seen with
RAS inhibitors, SGLT2 inhibitors, and
finerenone is likely a result of these hemo-
dynamic effects, resulting in decreased
glomerular hypertension and reduced
hyperfiltration (Figure 1A).*"°° This is a
plausible mechanism for protection against
further nephron loss and slower long-term
decline in eGFR as inferred from preclinical
experiments (Figure 1B)*"*” that translates
to meaningful efficacy in kidney protection.
This mechanism is supported by the find-
ings from RCTs, which in analyses of broad
eGFR subgroups indicate that a greater
acute eGFR decline with these therapies
may be associated with a greater kidney
protective effect compared with smaller or
no decline.””” Similarly, a greater acute
eGFR decline was associated with better
CV outcomes compared with those experi-
encing a smaller decline.’” There is also ev-
idence of a rebound in eGFR within a
month after discontinuation of treatment
with these therapies”’"% (Supplemental
Figure 1, available online at http:/www.
mayoclinicproceedings.org), indicating
that the intrarenal hemodynamic treatment
effects are reversible. Note that the analyses
indicating a larger benefit associated with a
greater initial decline in eGFR were based
on broad subgroups of eGFR decline.”” "
As such, they did not investigate the impact
of an initial eGFR decline greater than 30%
on the benefit of these therapies. This
magnitude of initial eGFR decline may be
associated with an increased incidence of
adverse kidney outcomes®"®* and warrants
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FIGURE 1. Schematic illustrating the mechanism of action of change in glomerular filtration rate (GFR)
with chronic kidney disease (CKD) progression and the impact of a renin-angiotensin system (RAS)
inhibitor, sodium-glucose cotransporter 2 (SGLT2) inhibitor, or finerenone at the single-nephron level
(A) and the whole-kidney level (B). A, Glomerular hypertension and increased filtration per nephron may
occur as an adaptive response to irreversible nephron loss, increasing single-nephron GFR (snGFR) to
maintain the GFR of the whole kidney (total GFR) within the normal range. The hemodynamic effects of
RAS inhibitors, SGLT?2 inhibitors, and finerenone reduce glomerular hypertension and hyperfiltration,
thereby causing an acute decline in GFR. B, Persistent hyperfiltration may promote further loss of
nephrons, resulting in a progressive decline in GFR. Part B was adapted from Int | Mol Sci'” under the

terms of the CC-BY 4.0 license.
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further clinical and laboratory assessment,
and potential cessation of treatment.

An acute decline in creatinine-based
eGFR with GLP-1 RAs may be observed
shortly after initiating treatment in people
with T2D or in people who are obese/over-
weight.”***%>°" However, integrative physi-
ology studies suggest that GLP-1 RAs are
not associated with intrarenal hemodynamic
effects.”” Although GLP-1 RAs may exert
physiologically protective effects through
nonhemodynamic glucose-lowering, inflam-
matory, natriuretic, and fibrotic path-
ways,””? the body weight loss induced by
these therapies may reduce hyperfiltration
associated with T2D and obesity, leading
to an initial reduction in eGFR.”” However,
it is notable that when noncreatinine-based
eGFR was measured (ie, using cystatin
C—based eGFR) after initiation of a GLP-1
RA, no acute decline in eGFR was evident,”’
reinforcing the notion that there is no direct
intrarenal hemodynamic effect. In contrast,
therapies with primary hemodynamic effects
in the initial (acute) period, such as SGLT2
inhibitors and finerenone, differ in their ef-
fects on UACR, causing a rapid reduction
with a nadir of UACR-lowering reached at
approximately 2 to 4 months, without a
large degree of weight loss.'””" In addition,
after GLP-1 RA treatment discontinuation,
measurements of creatinine-based eGFR
indicate absence of an eGFR rebound effect,
providing further evidence that this class of
medication does not directly act on the kid-
neys through hemodynamic pathways.

IMPACT OF THE ACUTE EGFR DECLINE ON
SAFETY AND EFFICACY

Studies showing an acute eGFR decline after
initiation of therapies that slow the progres-
sion of kidney disease are summarized in
Table 120-22:2730.333538.58.72.73 (CKD popula-
tions) and Supplemental Table 1 (available on-
line at http://www.mayoclinicproceedings.
org) (non-CKD populations). Although the
definition of eGFR decline status varied across
studies, with some defining the decline by the
percentage change and others according to the
tertile of eGFR change,a mean acute decline in

eGFR of approximately 1.1% to 9.2% relative
to baseline in the active arm for each trial has
been observed (Table 1 and Supplemental
Table 1).

Not all people initiated on RAS inhibi-
tors, SGLT2 inhibitors, finerenone, or
GLP-1 RAs experience an acute eGFR
decline (Table 2).222+27:29.30,32:3437,57-
790102047280 quhgroup analyses indicate
that patient characteristics associated with
a larger acute eGFR decline include the
presence of diabetes, older age, higher ejec-
tion fraction (EF), higher baseline eGFR,
and higher baseline UACR, although the
impact of clinical parameters on decline sta-
tus is variable across studies.”’”""*

In general, during the acute treatment
period (baseline to up to 3 months), eGFR
slope is steeper with therapies that slow
CKD progression compared with placebo;
however, the chronic eGFR slope (slope after
the acute period) becomes less steep
compared with placebo, reflecting a long-
term slowing of kidney disease progression
(Figure 2).°%2729315858 Few studies investi-
gating the effects of therapies that slow CKD
progression have included participants
without albuminuria. The EMPA-KIDNEY
(The Study of Heart and Kidney Protection
With Empagliflozin) trial included a broad
range of participants with CKD, including
those with and without albuminuria (20%
with UACR <30 mg/g; 28% with UACR
>30 to <300 mg/g; 52% with UACR >300
mg/g).”” Data from this study indicated that
the proportional reduction in risk of the pri-
mary end point (CKD progression or CV
death) with empagliflozin may have been
larger in participants with a higher UACR,
with the caveat that there were many more
events in higher risk albuminuric patients.””
Analysis of chronic eGFR decline in the
EMPA-KIDNEY trial showed that although
the absolute treatment difference was lower
in participants with lower baseline UACRs,
the relative treatment difference was higher
in this subgroup because CKD progressed
more slowly in these participants.”’ Partici-
pants with baseline UACR greater than 300
mg/g demonstrated a larger initial decline
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TABLE 1. Acute Change in eGFR With Therapies That Slow the Progression of Kidney Disease in Trials With CKD Populations®

Participants (No.) Baseline eGFR in Change in eGFR
Acute eGFR active treatment group from baseline to end eGFR decline
Active assessment (mUmin/1.73 m?), of acute eGFR assessment with active
Trial Drug treatment Placebo period mean £ SD period (mL/min/1.73 m?) treatment (%)
RAS inhibitors
RENAAL™ Losartan 719 716 3 mo ~40° Mean (95% Cl): 5.8

Losartan: —2.3 (—2.7 to —1.8)
Placebo: —1.6 (—=2.0 to —1.1)
IDNT® Irbesartan 579 569 I mo 464 + 169 Mean: 1.3
Irbesartan: ~—0.6°
Placebo: ~0.1¢

SGLT2 inhibitors
EMPA-KIDNEY?""? Empagliflozin 3304 3305 2 mo 374 + 145 Mean =+ SE: 73
Empagliflozin: —2.74 = 0.1
Placebo: —0.62 + 0.10
DAPA-CKD*® Dapagliflozin 2152 2152 2 wk 432 + 123 Mean + SE: 92
Dapagliflozin: —3.97 &+ 0.15
Placebo: —0.82 + 0.15
CREDENCE* Canagliflozin 2202 2199 3 wk 56.3 + 182° Mean =+ SD: 6.6
Canagliflozin: —3.72 £ 0.25
Placebo: —0.55 + 0.25
nsMRA
FIGARO-DKD? " Finerenone 3686 3666 4 mo 67.6 + 217 Mean (95% Cl): 5.1
Finerenone: —3.46 (—3.78 to —3.14)
Placebo: —1.22 (—1.51 to —0.93)
FIDELIO-DKD*° Finerenone 2833 2841 4 mo 444 + 125 Mean (95% Cl): 72
Finerenone: —3.18 (=344 to —291)
Placebo: —0.73 (—1.03 to —0.44)

CONFIDENCE” Finerenone plus 269 NA 2 wk 539 £ 169 Mean (95% Cl): 1.3
empagliflozin Finerenone plus empagliflozin: —6.1
(=7.1 to =5.1)
Finerenone 264 NA 543 £ 178 Finerenone: —1.3 (=2.3 to —0.3) 2.4
Empagliflozin 267 NA 542 £ 16.6 Empagliflozin: —4.0 (=5.1 to —3.0) 74
GLP-I RA
FLOW? Semaglutide 1767 1766 3 mo 469 £ 15.6 Mean: 23
Semaglutide: —1.07
Placebo: —1.05

?CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-| receptor agonist; NA, not applicable; nsMRA, nonsteroidal mineralocorticoid antagonist; RAS, renin-angiotensin
system; SGLT2, sodium-glucose cotransporter 2.

®Data not stated. Estimated from eGFR change in each tertile.

“Data not stated. Estimated from figure of eGFR change from baseline.

“Data missing for | participant.
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TABLE 2. Overall Incidence (During Follow-up) of Kidney-Related AEs and AKI in RCTs of Therapies That Slow the Progression of Kidney Disease by Initial Change in eGFR?

Acute eGFR Participants (No. [%]) Any kidney AE (%) AKI (%)
Trial assessment Acute change Active Active Active
Trial Drug population period in eGFR treatment Placebo  treatment Placebo treatment Placebo
RAS inhibitors
RENAAL™ Losartan CKD 3 mo Any 719 (100) 716 (100) NS NS Did not differ
between
treatment
groupsm
SGLT?2 inhibitors
EMPA-KIDNEY?""? Empagliflozin CKD 2 mo Any 3304 (100) 3305 (100) NS NS 32° 4.1°
DAPA-CKD%% Dapagliflozin CKD 2 wk Any 2149 (100) 2149 (100) 72 87 1.8 24
Decline >30% 97 (5) 47 (2) 9.3 149 NS NS
Decline >20% to 30% 268 (13) 94 (5) 9.0 96 NS NS
Decline >10% to 20% 661 (32) 353 (17) 82 1.0 NS NS
Decline >0% to 10% 601 (29) 603 (29) 53 9.1 NS NS
No decline 448 (22) 985 (47) 74 74 NS NS
CREDENCE***! Canagliflozin CKD 3 wk Any 2200 (100) 2197 (100) 132 17.7 39 45
Decline >10% 956 (45) 450 (21) 139° 20.0° 4.1° 47°
Decline >0% to 10% 600 (28) 646 (30) 102° 175 2.0° 3.6°
Increase >0% 588 (27) 1049 (49) 12.6° 165° 5.1° 44
EMPA-REG OUTCOME""®  Empagliflozin T2D 4 wk Any 4685 (100) 2333 (100) 5.2¢ 6.7¢ 1.0° l.6°
DECLARE-TIMI"®"/ Dapagliflozin T2D 6 mo Any 8574 (100) 8569 (100) NS NS 1.5 2.0
CANVAS program”” Canagliflozin T2D 13wk  Any 5795 (100) 4347 (100) 2.5 33 6" 2.5
VERTIS CV°"7® Ertugliflozin T2D and CVD 6 wk Any 5499 (100) 2747 (100) 42 47 1.8 22
Decline >6 mlL/min/ 2141 (40) 691 (26) 4.5° 5.1°¢ [.9¢ 2.2°
1.73 m? (tertile 3)
Decline <5.99 to increase 1655 (31) 861 (33) 4.8° 5.8° 22° 2.7°
<I mUmin/1.73 m?
(tertile 2)
Increase > 1 mL/min/ 1503 (28) 1076 (41) 29° 38° [.2° 2.0°
1.73 m? (tertile 1)
EMPEROR-Reduced*””” Empagliflozin HFrEF 4 wk Any 1863 (100) 1867 (100) NS NS NS NS
Decline >11.4%" 594 (33) 588 (33) NS NS 1.9¢ 34°
Decline 1% to <114%° 578 (32) 589 (33) NS NS |.6° 24°
Increase >0%° 610 (34) 588 (33) NS NS 2.0° 24°
EMPEROR-Preserved”” % Empagliflozin HFpEF 4 wk Any 2991 (100) 2925 (100) NS NS NS NS
Decline >11.8%" 966 (33) 962 (33) NS NS 3.3 4.0°
Decline 1.1% to <11.8%" 962 (33) 964 (33) NS NS 2.1° 2.8°
Decline <1.1% to any 965 (33) 961 (33) NS NS 2.1¢ 4.2°
increase”

Continued on next page
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TABLE 2. Continued

Aduie cGHR Participants (No. [%]) Any kidney AE (%) AKI (%)
Trial assessment Acute change Active Active Active
Trial Drug population period in eGFR treatment Placebo  treatment Placebo treatment Placebo
SGLT2 inhibitors, continued
DAPA-HF”#! Dapagliflozin HFrEF 2 wk Any 2368 (100) 2368 (100) 6.5 72 1.0 1.9
Decline >10% 882 (38) 484 (21) 9.5 10.7 NS NS
Decline >0% to 10% 721 (31) 734 (32) 44 79 NS NS
No decline 705 (31) 1091 (47) 4.3 5.1 NS NS
DELIVER™# Dapagliflozin HFmrEF/HFpEF I mo Decline >10% | 144 (40) 737 (25) 5.1 4.1 NS NS
Decline <10% 1748 (60) 2159 (75) .45 1.9 NS NS
nsMRAs
FIDELITY® Finerenone CKD I 'mo Any 6405 (100)" 6383 (100)' 15.7 17.1 34 37
Decline >10% 1991 (31)" 1220 (19)' 18.5 17.5 44 43
Decline >0% to 10% 2035 (32) 1957 (31)' 15.0 174 3. 35
Increase 0% to10% 510 24)" 1920 (30)' 134 16.1 25 35
Increase >10% 869 (14)' 1286 (20)' [5.1 175 32 35
FINEARTS-HF*® Finerenone HFmrEF/HFpEF NS Any 2993 2993 NS NS 1.8 09°
CONFIDENCE” Finerenone plus CKD 2 wk Any 269 NA NS NA 1.9 NA
empagliflozin
Finerenone 264 NA NS NA [l NA
Empagliflozin 267 NA NS NA 0 NA
GLP-1 RAs
FLOW?* Semaglutide CKD 3 mo Any 1767 (100) 1766 (100) 12,9 A1 9.7 10.3
SUSTAIN-6 and Semaglutide T2D I5 wk Any 3239 (100) 3241 (100) NS NS 2.7 2.8
PIONEER-6
(pooled analysis)*
SELECT?*% Semaglutide Overweight/obese 8 wk” Any 8803 (100) 8801 (100) 22 22 1.9 23

and CVD

?AE, adverse event; AK|, acute kidney injury; CKD, chronic kidney disease; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-| receptor agonist; HFmrEF, heart failure with
mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; KDIGO, Kidney Disease: Improving Global Outcomes; NA, not applicable; NS, not stated;
nsMRA, nonsteroidal mineralocorticoid antagonist; RAS, renin-angiotensin system; RCT, randomized controlled trial; SAE, serious adverse event; SGLT2, sodium-glucose cotransporter 2; T2D, type 2 diabetes.

®Data are presented for serious AKI.

“From the end of the acute eGFR assessment period to the end of follow-up.

9dPublished data were presented for subgroups of KDIGO risk category and diuretic use (empagliflozin, n=4443; placebo, n=2225). The data presented herein were calculated using the sum of the AEs in each subgroup.

Published data were presented for subgroups according to baseline eGFR. The data presented herein were calculated using the sum of the AEs in each subgroup.

The SAEs are presented as rate per [000 patient-years.

Patients were categorized into tertiles separately for empagliflozin and placebo. The placebo group tertiles were decline >6.5%, decline <6.4% to increase <3.6%, and increase >3.6%.

"Patients were categorized into tertiles separately for empaglifiozin and placebo. The placebo group tertiles were decline >5.1%, decline <5.1% to increase <4.0%, and increase >4.0%.

'Based on the safety analysis set.

'Data are presented for kidney-related SAEs.

“Nadir of eGFR declines with semaglutide.
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Acute eGFR decline period: "Chronic’ eGFR (post-eGFR decline) slope assessment period:
Protective reduction
in hyperfiltration

Reduced kidney disease progression with active comparator vs placebo

[[eGFR decline
~| to 9%

Change from baseline in eGFR

T
Baseline 2 to 4 months

— Active comparator — Placebo

FIGURE 2. lllustrative example of change from baseline in estimated glomerular filtration rate (eGFR)
with a therapy that slows the progression of kidney disease.

Time

in eGFR compared with those in other UACR
subgroups overall.”’

A meta-analysis of 64 RCTs that
included 154,045 participants with CKD,
glomerular nephropathy, diabetes, or CVD
in whom eGFR was estimated at least once
within 6 months of randomization assessed
the relationship between the acute effects
of treatment on eGFR (randomization to 3
months), effects on the chronic eGFR slope
(from 3 months after randomization), and
composite kidney end points.”” The
included studies assessed a range of inter-
ventions, including, but not limited to,
RAS inhibitors, SGLT2 inhibitors, finere-
none, and GLP-1 RAs. Across all studies,
the mean decline in eGFR 3 months after
randomization (active compared with con-
trol) was 0.58 mL/min/1.73 m?. Overall, an
association between the acute treatment ef-
fects on eGFR and composite kidney out-
comes (kidney failure with replacement
therapy, eGFR <15 mL/min/1.73 m?, or a
>57% eGFR decline [the latter component
was also substituted with >30% and >40%
eGFR decline]) indicated that the beneficial
effect of treatment was reduced in people
with a larger acute eGFR decline. This study

highlights the need for careful monitoring
after therapy initiation to assess the effec-
tiveness of those that slow the rate of CKD
progression because the benefit of these
therapies may be limited in the small pro-
portion of people who experience a large
acute eGFR decline. Importantly, in the
meta-analysis described previously herein,
the composite kidney outcomes may have
been directly impacted by initial treatment
effects, as evidenced by the change in acute
eGFR having a stronger association with
kidney composite outcomes using a lower
eGFR decline threshold (eGFR declines of
>30% and >40%). These findings under-
score the need for study designs that can
incorporate treatment-induced acute and
chronic eGFR changes to optimally assess
treatment effects on kidney outcomes. In
contrast, in studies that included partici-
pants with an eGFR of 60 mL/min/1.73 m*
or less, an acute decline in eGFR was associ-
ated with a greater beneficial effect on
chronic eGFR slope. The findings were
consistent between subgroups of studies
stratified according to the presumed mecha-
nisms of action of the intervention (hemo-
dynamic vs nonhemodynamic).
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Findings From Subgroup Analyses Based
on Magnitude of Acute eGFR Decline:
Efficacy

Findings from subgroup analyses of RCTs
with RAS inhibitors, SGLT2 inhibitors, or
finerenone in people with CKD, T2D, or
HF demonstrate that an acute eGFR decline
is not associated with a decrease in long-
term efficacy.”’ 707> 79505559 Indeed, a
greater initial decline in eGFR may be pre-
dictive of greater protection from CKD pro-
gression in some studies.”””

RAS Inhibitors. A post hoc analysis of the
RENAAL (Reduction of Endpoints in Non-
Insulin-Dependent Diabetes Mellitus with
the Angiotensin II Antagonist Losartan) trial
in participants with CKD observed that the
greater the acute fall in eGFR after initiation
of losartan treatment, the slower the rate of
subsequent long-term eGFR decline,”” sug-
gesting that a large acute decline may be
predictive of greater protection from CKD
progression in this study.

The SOLVD (Studies of Left Ventricular
Dysfunction) study compared the effects of
the angiotensin-converting enzyme inhibi-
tor enalapril and placebo in people with
HF.®® At 14 days after treatment initiation,
9.5% of study participants experienced a
20% or greater decrease in eGFR, which
tended to occur more frequently in the ena-
lapril group than in the placebo group,
although the difference between the 2 treat-
ment groups was not significant (P=.06). A
20% or more decrease in eGFR at 14 days
was associated with an increased risk of
mortality in the placebo group but not in
the enalapril group. When the analysis
excluded participants with a 20% or greater
decrease in eGFR who had a reduction in
dose or discontinued treatment within 1
month of the 14-day assessment, a survival
advantage remained with enalapril therapy.
Cox proportional hazards regression models
calculating the hazard ratios of all-cause
mortality associated with percentage of
eGFR decline 2 and 6 weeks after randomi-
zation demonstrated that there was no per-
centage of eGFR decline, including up to

40%, at which enalapril was associated
with a higher mortality risk than placebo.”

SGLT2 Inhibitors. In the canagliflozin group
of the CREDENCE (Canagliflozin and Renal
Events in Diabetes with Established Ne-
phropathy Clinical Evaluation) trial, which
enrolled people with T2D and albuminuric
CKD, comparison of the annual rate of
decline in eGFR in 3 acute eGFR change
subgroups (>10% decline, 0%-10% decline,
and no decline [including increase in
eGFR]) did not demonstrate a significant
difference (P=.11). However, as reported
by the authors, participants in the canagli-
flozin treatment group with an acute eGFR
decline exhibited a slower eGFR decline
from month 3 until the end of treatment
compared with those with an acute eGFR in-
crease (P=.04). Consistent with these find-
ings, in the DAPA-CKD (Dapagliflozin and
Prevention of Adverse Outcomes in Chronic
Kidney Disease) trial, which evaluated the
effects of dapagliflozin in people with CKD
and albuminuria,’® an acute eGFR decline
greater than 10% was associated with a
slower long-term eGFR decline compared
with a decline of greater than 0% to 10%
(Pinterac[ion:'os)'bz

In participants with T2D and CVD, a
post hoc analysis of the EMPA-REG
OUTCOME (BI 10773 [Empagliflozin] Car-
diovascular Outcome Event Trial in Type 2
Diabetes Mellitus Patients) demonstrated
that long-term eGFR trajectories were
similar in subgroups categorized according
to the initial decline in eGFR treatment after
4 weeks.”” In the VERTIS CV (Cardiovascu-
lar  Outcomes Following Ertugliflozin
Treatment in Type 2 Diabetes Mellitus Par-
ticipants With Vascular Disease) study,
also in people with T2D and atherosclerotic
CVD, the tertile with the largest initial eGFR
decline after initiation of ertugliflozin (ter-
tile 3; decrease of <6 mL/min/1.73 m?)
demonstrated a slower long-term decline in
eGFR slope compared with participants in
the other subgroups (acute eGFR change,
—5.99 to 1 mI/min/1.73 m* and >1 mL/
min/1.73 m? P<.001) and compared with
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participants treated with placebo across
tertiles.”’

In participants with HF with reduced EF
in the EMPEROR-Reduced (Empagliflozin
Outcome Trial in Patients With Chronic
Heart Failure With Reduced Ejection Frac-
tion), comparison of empagliflozin-treated
participants in the highest and lowest ter-
tiles based on initial change in eGFR (base-
line to week 4) showed no difference in the
risk of CV and kidney efficacy outcomes.””
In contrast, in placebo-treated participants,
compared with the tertile with an acute
eGFR increase (>3.6%), those in the tertile
with the largest acute eGFR decline
(£6.5%) had a higher risk of worsening kid-
ney function and all-cause mortality.”” In
participants with HF with reduced EF
enrolled in the DAPA-HF (Dapagliflozin
and Prevention of Adverse Outcomes in
Heart Failure) trial, compared with an initial
eGFR decline of 10% or less between base-
line and day 14, a decline in eGFR greater
than 10% was associated with a reduction
in the primary outcome (composite of
worsening HF or CV death) with dapagliflo-
zin, but with an increase in the primary
outcome in placebo-treated participants
(Pinteraction<-001).”7 A greater than 10%
initial decline in eGFR was not associated
with a greater long-term decline in eGFR.”

Similar findings are reported for people
with HF with preserved EF. In EMPEROR-
Preserved (Empagliflozin Outcome Trial in
Patients With Chronic Heart Failure With
Preserved Ejection Fraction) participants,
the risk of CV and kidney efficacy outcomes
did not differ between tertiles based on
initial change in eGFR with empagliflozin
(baseline to week 4).%° Placebo-treated par-
ticipants in the tertile with the largest acute
eGFR decline (>5.1%) had more than twice
the risk of worsening kidney function
compared with the tertile with an acute
eGFR increase and a 46% increase in the
risk of hospitalization for HF or CV
mortality.*

Nonsteroidal Mineralocorticoid Antago-
nist. FIDELITY (Finerenone in Chronic Kid-
ney Disease and Type 2 Diabetes: Combined

FIDELIO-DKD and FIGARO-DKD Trial
Programme Analysis) was a prespecified
pooled analysis of 2 phase 3 trials (FIGARO-
DKD [Efficacy and Safety of Finerenone in
Subjects With Type 2 Diabetes Mellitus and
the Clinical Diagnosis of Diabetic Kidney
Disease] and FIDELIO-DKD [Efficacy and
Safety of Finerenone in Subjects With Type 2
Diabetes Mellitus and Diabetic Kidney Dis-
ease]) of finerenone and enrolled participants
with T2D and CKD.”**' The beneficial effect
of finerenone on reducing the risk of both
the CV and kidney composite outcomes in
FIDELITY was consistent when eGFR
change at 1 month was modeled as a
continuous variable (Piyeraciion=-38 and .36,
respectively).”” In FINEARTS-HF (Finer-
enone Trial to Investigate Efficacy and Safety
Superior to Placebo in Patients with Heart
Failure), a study in people with HF with
mildly reduced or preserved EF (left ven-
tricular EF of >40%), finerenone reduced the
primary composite outcome of total HF
events and CV death compared with pla-
cebo.”” A prespecified analysis of FINEARTS-
HF showed that finerenone reduced the risk
of the primary outcome (composite of total
HF events and CV death) across subgroups
defined by initial change in kidney function
(eGFR declines >15%, >30%, >5 mlL/min/
1.73 m?, and >10 mL/min/1.73 m? or acute
serum creatinine increases >0.3 mg/dL and
>0.5 mg/dL [to convert to pmol/L, multiply
by 88.4]) compared with placebo.”” A
decline in eGFR of 15% or more, which
occurred in 18.2% of participants (23.0%
with finerenone; 13.4% with placebo), was
associated with a greater risk of the primary
outcome in participants treated with placebo
but not in those treated with finerenone
(Pinteraction=-04).”" Similar findings were re-
ported for analyses performed with a
different cutoff value for acute eGFR decline
(>10 mL/min/1.73 m?).”

In FINEARTS-HF, there was no statisti-
cally significant difference in the composite
kidney end point (a sustained decrease in
eGFR >50%, a sustained decline in eGFR
to <15 ml/min/1.73 m?, or initiation of
long-term dialysis or kidney transplant)
with finerenone vs placebo,”” although
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patients in the study were at low risk for
kidney disease progression, with a low prev-
alence of albuminuria and a small number of
kidney events.

In the CONFIDENCE (Combination Ef-
fect of Finerenone and Empagliflozin in Par-
ticipants With Chronic Kidney Disease and
Type 2 Diabetes Using a UACR Endpoint)
trial, in participants with CKD and T2D
treated with a RAS inhibitor, simultaneous
initiation of finerenone and empagliflozin
reduced the UACR at 6 months to a greater
extent than either treatment alone.”” Com-
bination therapy was associated with a
larger initial decline in eGFR (11.3%)
compared with finerenone (2.4%) or empa-
gliflozin (7.4%) monotherapy (Table 1). Af-
ter the initial decline, eGFR stabilized and
the decline was largely reversible in the
30-day period after drug discontinuation.””
The rate of greater than 30% decline in
eGFR at day 30 was 6.3%, 3.8%, and 1.1%
in the combination, finerenone, and empa-
gliflozin groups respectively.”’

The effects of finerenone are being
further examined in trials in participants
with type 1 diabetes and CKD’" and in peo-
ple with non-diabetic CKD.”*

GLP-1 RAs. In the FLOW (Evaluate Renal
Function With Semaglutide Once Weekly)
study, semaglutide meaningfully reduced
kidney disease progression in people with
CKD and T2D as measured by cystatin
C—based eGFR and to a near-identical
extent by serum creatinine—based eGFR.”
Subgroup analyses of the efficacy and
safety by acute change in creatinine-based
eGFR have not been reported for studies
with semaglutide.

Findings From Subgroup Analyses Based

on Magnitude of Acute eGFR Decline: Safety
Kidney Safety in the Acute Period. Studies
with SGLT?2 inhibitors have assessed the fre-
quencies of adverse events (AEs; defined in
Supplemental Table 2, available online
at  http//www.mayoclinicproceedings.org)
during the early phase after the initiation of
therapies (Table 3).33270LT58283 Qyerq]l,

these studies demonstrate that an initial

decline in eGFR of 30% or less has low
clinical impact with respect to associated
adverse effects on kidney function during
the acute treatment period.”””"0"">5928
This finding was consistent across studies
in persons with CKD, T2D, and HF with
mildly reduced EF/HF with preserved EF
(Table 3).33°701.75.8283

A subgroup analysis by eGFR decline
within the first 3 weeks of treatment of
data from the CREDENCE trial revealed
that a decline in eGFR greater than 30%,
which occurred infrequently (4% of partici-
pants with canagliflozin and 2% with pla-
cebo), was associated with an increased
occurrence of any AE and of kidney-
related AEs (Table 3).° In contrast, the fre-
quency of kidney-related serious AEs (SAEs;
defined in Supplemental Table 2), acute kid-
ney injury (AKI) (Table 3), and hyperkale-
mia did not differ according to the
magnitude of acute eGFR decline in the
initial period of the CREDENCE trial.®'

Long-Term Kidney Safety. Although there
is some evidence that a greater initial decline
in eGFR is associated with higher rates of
acute kidney AFEs and AKI during the
follow-up periods of RCTs with therapies
that slow CKD progression, this effect may
be more pronounced in participants treated
with placebo and has not been reported
consistently across studies (Table 2).
Moreover, the rates of acute AEs and AKI
are generally lower with active therapy
compared with placebo (Table 2).

Studies that have examined narrower
eGFR subgroups have suggested that any in-
crease in kidney-related AEs may be largely
confined to the small proportion of partici-
pants (<5%) with an acute eGFR decline
of greater than 30%.°"°* In the CREDENCE
trial, analysis of the incidence of kidney-
related AEs according to narrow eGFR sub-
groups (eGFR decline of >30%, >20% to
30%, >10% to 20%, >0% to 10%, and no
decline [including increase in eGFR])
revealed that, compared with no acute
eGFR decline, a decline in eGFR greater
than 30% was associated with an increase
in kidney-related AEs in the canagliflozin
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TABLE 3. Kidney-Related AEs and AKI During the Acute eGFR Assessment Period in RCTs of SGLT2 Inhibitors by Initial Change in eGFR®

Participants (No. [%])

Any kidney AE (%)

Acute eGFR
Trial assessment Active Active Active
Trial Drug population period Acute change in eGFR treatment Placebo treatment Placebo treatment Placebo
CREDENCE***! Canagliflozin CKD 3 wk Decline >30% 89 (4) 39 (2) 10.1 0 0 0
Decline >20% to 30% 265 (12) 85 (4) 30 12 04 0
Decline >10% to 20% 602 (28) 326 (15) 0.7 0.3 0.3 0
Decline >0% to 10% 600 (28) 646 (30) 03 02 0 0
Increase >0% 588 (27) 1049 (49) 03 02 0 0.1
EMPA-REG Empagliflozin T2D 4 wk Any” 4635 (100) 2317 (100) 1.0° 0.7° NS NS
OUTCOME”
VERTIS CV*/ Ertugliflozin T2D 6 wk Dedline >6 mlL/min/1.73 m* 2141 (40) 691 (26) 03 0.1 0.1 0.1
Decline <5.99 to increase 1655 (31) 861 (33) 02 0 0.1 0
< mUmin/1.73 m? 1503 (28) 1076 (41) 0 0.1 0 0
Increase >1 mlL/min/1.73 m?
DELIVER™# Dapaglifiozin ~ HFmrEF/HFpEF I mo Decline >10% 1144 (40) 737 (25) 1.2° 1.2° NS NS
Decline <10% 1748 (60) 2159 (75) 0.2° 04° NS NS

?AE, adverse event; AKI, acute kidney injury; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection

fraction; KDIGO, Kidney Disease: Improving Global Outcomes; NS, not stated; RCT, randomized controlled trial; SGLT2, sodium-glucose cotransporter 2; T2D, type 2 diabetes.
®Published data were presented for subgroups of KDIGO risk category and diuretic use. The data presented herein were calculated using the sum of the AEs in each subgroup.

“Data are presented for kidney-related serious AEs.
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group (adjusted hazard ratio, 2.15 [95% ClI,
1.28 to 3.60]).°' However, in participants
with an eGFR greater than 30%, kidney-
related events occurred at a similar rate
with canagliflozin (21.3%) and placebo
(23.1%). Frequency of AEs, kidney-related
SAEs, and AKI did not differ among the
acute eGFR decline subgroups.®’

Kidney safety was investigated in the
CONFIDENCE trial in persons with CKD
and T2D who received finerenone alone,
empagliflozin alone, or combination therapy
with both drugs for 180 days. Hyperkalemia
and AKI leading to drug discontinuation
were uncommon. The frequency of hyperkale-
mia with combination therapy was not
increased compared with finerenone alone,
and the rate of AKI was 1.9%, 1.1%, and 0%
in the combination, finerenone, and empagli-
flozin groups, respectively (Table 2).”

MONITORING EGFR AFTER INITIATION OF
THERAPY
It is important to remember that other inde-
pendent factors might contribute to the
initial decline in eGFR observed with thera-
pies that slow CKD progression. Among
processes and stresses that may result in a
decline in eGFR are extracellular fluid vol-
ume contraction, HF, renal effects of other
medications (including nonsteroidal anti-
inflammatory drugs), and unmasking of
renal artery stenosis.”””” In the clinical
setting, these should be considered and cor-
rected when an eGFR decline is observed af-
ter initiation of these therapies.
Traditionally, therapies that slow the pro-
gression of CKD have been initiated sequen-
tially in people with T2D and CKD in the
order in which their respective trials have
been reported. An “accelerated risk-based”
approach has now been suggested, which
stratifies individuals based on their absolute
risk using validated risk scores (eg, KDIGO
risk categories) and accelerates combination
therapy in high-risk individuals.”® Compared
with the traditional sequence-intensification
approach, the accelerated risk-based
approach prioritizes rapid intensification of
therapy in those who might receive the
largest benefit, and it is likely to be more

cost-effective than the rapid implementation
of combination therapy for all people with
CKD.” Since the introduction of the acceler-
ated risk-based approach in the literature,”
results from the CONFIDENCE trial have
been made available, providing evidence
regarding the rapid/simultaneous initiation
of treatments for people with CKD and
T2D. The CONFIDENCE trial demonstrated
that simultaneous initiation of finerenone
with empagliflozin in participants already
receiving a RAS inhibitor was not associated
with unexpected AEs. Reported AEs leading
to study medication discontinuation
occurred in 4.5% of those receiving combina-
tion therapy and were similar to those
receiving either therapy alone (3.4% each in
the finerenone alone and empagliflozin alone
groups).”” In the same trial, 25% of partici-
pants randomized to receive combination
therapy were also receiving a GLP-1 RA at
baseline, with study medication discontinua-
tion occurring in only 2 participants in this
subgroup.”” Overall, under the accelerated
risk-based approach, clinicians will need to
balance the need for people with CKD to
receive recommended therapies in a timely
manner with having a sufficient period be-
tween treatment intensification to monitor
AEs and correctly identify the causative
agent.

Initiation and up-titration of these thera-
pies should be performed according to the
drug labels and guideline recommendations
(Supplemental Table 3 and Supplemental
Figure 2, available online at http:/www.
mayoclinicproceedings.org), which recom-
mend that kidney function should be
assessed before initiation and/or as clinically
indicated.”'” KDIGO guideline recom-
mendations on the use of GLP-1 RAs have
not yet been updated to reflect the findings
of the FLOW study. In FLOW, semaglutide
was titrated from an initial dose of 0.25 mg
per week to a target dose of 1.0 mg per week
in people with an eGFR of 50 or greater to
75 or less mI/min/1.73 m® and a UACR
greater than 300 to less than 5000 mg/g or
an eGFR of 25 to less than 50 ml/min/
1.73 m* and a UACR greater than 100 to
less than 5000 mg/g.”* The aim of the dose
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titration was to lower the risk of gastrointes-
tinal adverse effects. The American Diabetes
Association recommends considering slower
dose titration of GLP-1 RAs for people expe-
riencing gastrointestinal challenges.'”® Tt is
anticipated that future KDIGO guideline up-
dates will provide further direction on
dosing and the monitoring of serum creati-
nine level, eGFR, and gastrointestinal
adverse effects after initiation of a GLP-1
RA. The American Diabetes Association
also recommends that when initiating a
new glucose-lowering therapy, such as
when switching to an SGLT2 inhibitor
and/or GLP-1 RA with CV benefit, that the
need for, and the dose of, medications
with higher hypoglycemia risk (sulfonyl-
ureas, meglitinides, and insulin) should be
reassessed to minimize the risk of hypogly-
cemia and treatment burden.'%

Practically, the acute eGFR decline and
the risk of AKI are increased with RAS in-
hibitors. There is a more modest initial
decrease in eGFR shortly after initiation of
finerenone, and a similar rate of AKI be-
tween finerenone and placebo as measured
in FIDELITY.”" Serum potassium level and
eGFR should be monitored to support finer-
enone dosing. Potassium is excreted in urine
via the distal nephron, a process stimulated
by  aldosterone.'””  Renin-angiotensin-
aldosterone system (RAAS) blockade causes
hyperkalemia by decreasing aldosterone
secretion and inhibiting its actions on
mineralocorticoid receptors.'””  Reduced
aldosterone levels decrease the activity of
the apical epithelial sodium channel pump
in distal nephrons, resulting in lowered po-
tassium excretion.'”” The cumulative effect
of these actions is elevations in serum potas-
sium level.'”” Serum potassium level moni-
toring and hyperkalemia management are
summarized in Supplemental Table 3 and
Supplemental Figure 2, including moder-
ating dietary potassium intake if hyperkale-
mia is observed after initiating a RAAS
inhibitor. Conversely, we do not routinely
monitor levels of electrolytes, including po-
tassium, or creatinine after starting SGLT2
inhibitors or GLP-1 RAs because the acute
decline is generally indicative of protection

with SGLT2 inhibitors and neutral with
GLP-1 RAs, and electrolytes do not typically
change with either class of drug. When
bloodwork is checked after starting RAAS
inhibition or SGLT2 inhibition and the
eGFR decline is at least approximately
30%, treatment may be discontinued tempo-
rarily, with bloodwork rechecked within 5
to 7 days to confirm reversibility and causal-
ity, and review for possible independent
contributors as outlined previously herein
(eg, hypovolemia, nonsteroidal anti-
inflammatory drugs, renal artery stenosis).
If eGFR returns to baseline level, treatment
would be restarted and eGFR should be
monitored and rechecked within 1 to 2
months, while at the same time making
sure to adjust other concomitant medica-
tions such as antihypertensives or diuretics.
If the eGFR decline becomes even greater,
then other concomitant medications should
again be rechecked for required changes,
and consideration should be made to
down-titrating or holding whichever medi-
cine is thought to have initiated the eGFR
decline, including RAAS inhibitors and
SGLT2 inhibitors. General internists are
highly encouraged to seek consultation
with nephrologists when patients initiated
on a RAS inhibitor, SGLT2 inhibitor, or
finerenone to slow progressive CKD exhibit
an unexplained and significant decline in
eGFR or significant hyperkalemia.

CONCLUSION

RAS inhibitors, SGLT2 inhibitors, and finer-
enone are recommended for the treatment of
CKD and its associated comorbidities. A
decline in eGFR immediately after treatment
initiation may be observed with these thera-
pies and with GLP-1 RAs, and this acute
decline is consistent across different patient
populations (ie, CKD, T2D, and HF). Some
RCTs of RAS inhibitors, SGLT2 inhibitors,
and finerenone have demonstrated that an
initial decline in eGFR less than 30% is
not associated with an increased risk of
kidney-related SAEs or hyperkalemia during
either the short- or long-term period after
treatment initiation. Rather, this eGFR
decline is attributable to the mechanism of
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action of these therapies, should be antici-
pated in most individuals, and may indicate
a benefit by slowing of kidney disease pro-
gression and CV events. An acute decrease
in creatinine-based eGFR may also occur af-
ter initiation of a GLP-1 RA, which is driven
by nonhemodynamic effects.

The efficacy of RAS inhibitors, SGLT2
inhibitors, finerenone, and GLP-1 RAs for
slowing the progression of CKD and
reducing the risk of adverse kidney out-
comes has been established. An initial
decline in eGFR of 30% or greater warrants
further evaluation. Given the low clinical
impact of AEs that are associated with the
initial decline in eGFR of less than 30% after
initiation of these therapies, in the absence
of significant hyperkalemia or acute adverse
kidney events, it should generally not be
considered a barrier to treatment initiation
or a cause for discontinuation when pre-
scribing these agents.
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