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ABSTRACT

Background. We compared kidney and cardiorenal protection in patients without type 2 diabetes across urine
albumin-creatinine ratio (UACR) levels after initiation on dapagliflozin for the treatment of chronic kidney disease (CKD).
Methods. OPTIMISE-CKD is an observational study describing dapagliflozin treatment for CKD. Adult patients with CKD
without type 2 diabetes were included in the primary analysis. Baseline UACR was grouped as normal/mildly elevated
(0-29 mg/g), low (30-200 mg/g) and high (>200 mg/g). Outcomes were estimated glomerular filtration rate (eGFR)
trajectories/slopes, cardiorenal complications and all-cause mortality.

Results. In total, 1480 patients had low (n = 796) and high (n = 684) UACR. The two groups were similar at baseline, aged
75 and 74 years, and 42% and 39% female, respectively. After dapagliflozin initiation, an acute eGFR dip of

3 mL/min/1.73 m? was observed, followed by a flat development in both groups. The eGFR slope [95% confidence interval
(CI)] for patients with low UACR was 0.79 mL/min/1.73 m? per year (-0.59, 2.56), and similar to patients with high UACR
[0.40 mL/min/1.73 m? per year (-0.46, 1.38)]. Risks of cardiorenal complications and all-cause mortality were similar, with
adjusted hazard ratios of 0.89 (95% CI 0.66, 1.19) and 1.10 (95% CI 0.63, 1.92), respectively. Analogous results were found in
those with normal/mildly elevated UACR.

Conclusions. Dapagliflozin in patients without type 2 diabetes for the treatment of CKD demonstrated similar kidney
protection, cardiorenal and all-cause mortality risk across UACR levels. This suggests that the efficacy of dapagliflozin
found in clinical trials expands to real-world patients with CKD, regardless of albuminuria levels.
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GRAPHICAL ABSTRACT

e Dapagliflozin treatment of patients with chronic kidney disease
Kidney
Journal

without diabetes across different albuminuria levels (OPTIMISE-CKD)

The potential cardiorenal and mortality benefits of dapagliflozin 10 mg in patients with chronic kidney disease (CKD)
without type 2 diabetes and low urine albumin-creatinine ratio (UACR) are currently unknown.

Aim and Methods Results
Data source:
eGFR slope
Data from a large US claims Low UA;R (ml/min/1.73 m? ;I?er year)
database as part of the n=7/96 patients eGFRslope  95% Cl
OPTIMISE-CKD study High UACR lowUACR 079  (-0.59,2.56)
Populations: n=684 patients -
o CKD without diabetes High UACR 0.40 (-0.46, 1.38)
* Initiated dapagliflozin 10 mg
on or after 30 April 2021 Cardiorenal hospitalizations and all-cause mortality
* Low UACR (30-200 mg/g) Hazard ratio (95% Cl)  p-value
. ngh UACR (> 200 mg/g) Cardiorenal complications ~ H——@—— 0.89 (0.66, 1.19) 0.426
Chronic kidney disease —&— 0.94 (0.68, 1.29) 0.692
Primary outcomes: Heart failure —e—— 0.87 (0.61, 1.22) 0.413
e eGFR trajectories and s|opes All-cause mortality e 1.10(0.63, 1.92) 0.737
* Cardiorenal hospitalizations 05 1 2
E o All-cause mork]|ity High UACR better +— — Low UACR better

Conclusion: Cardiorenal and all-cause mortality benefits of dapagliflozin in patients with Svensson, M. K.

CKD without type 2 diabetes were similar regardless of UACR level. This suggests that a Clinical Kidney Journal (2024)
maria.k.svensson@medsci.uu.se

@CKlJsocial

broad population of patients with CKD may benefit from dapagliflozin treatment.

Keywords: albuminuria levels, chronic kidney disease, clinical outcomes, dapagliflozin, eGFR

KEY LEARNING POINTS

What was known:

e Renin-angiotensin system inhibitors had been the mainstay treatment of chronic kidney disease (CKD) for decades until clinical trials
showed that sodium-glucose co-transporter-2 inhibitors (SGLT2i) have paradigm-shifting efficacy on kidney protection and mortality.

e Although the renal benefits of SGLT2i have been extensively reported, evidence for patients with lower urine albumin—creatinine ratio
(UACR) levels (<200 mg/g), particularly in those without diabetes, is limited.

e New clinical trials to explore efficacy in patients with CKD without type 2 diabetes and low UACR are not expected within the fore-
seeable future, potentially leaving these patients without access to the SGLT2i class; results from a real-world clinical setting can be
used to understand the SGLT2i effects in this patient group.

This study adds:

e This is one of the first real-world studies to understand the novel use of dapagliflozin (the first SGLT2i approved for CKD treatment,
regardless of presence of type 2 diabetes) in the treatment of patients with CKD without type 2 diabetes across different UACR levels.

e The study shows that the kidney-protective effects demonstrated in clinical trials expand to patients with CKD with lower UACR
levels.

e The study also shows that hard outcomes, like CKD hospitalizations, heart failure hospitalizations and all-cause mortality, seem to
be equally prevented across all UACR levels.

Potential impact:

e The results from the present study suggest that dapagliflozin has equipotent real-world effectiveness regardless of UACR status in
patients with CKD without type 2 diabetes.

e These findings add to a growing body of evidence from real-world clinical use, suggesting that dapagliflozin is effective in a broad
CKD population.
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INTRODUCTION

Chronic kidney disease (CKD) is one of the most prevalent non-
communicable diseases worldwide, currently estimated at 1 in
10 people, or 800 million people in total [1-4]. Patients with
CKD are at high risk of severe cardiorenal complications, such
as hospitalizations for CKD and heart failure, which places a
huge burden on healthcare systems [1, 5, 6]. Importantly, car-
diorenal complications have been reported to be a greater clin-
ical problem in patients with CKD compared with atheroscle-
rotic cardiovascular diseases [1, 7]. Recently, paradigm-shifting
clinical trials in patients with CKD have shown that sodium-
glucose co-transporter-2 inhibitors (SGLT2i) reduce the risk of
cardiorenal complications, CKD progression, heart failure hos-
pitalizations and death, regardless of diabetes status [8-13]. In-
deed, the KDIGO clinical practice guidelines now recommend
that CKD be treated with a SGLT2i alongside a renin-angiotensin
system inhibitor (RASi) [14]. However, clinical trials showing
positive kidney-protective efficacy in patients with CKD with-
out type 2 diabetes included only patients with high urine
albumin-creatinine ratio (UACR; >200 mg/g) [11, 15], result-
ing in little evidence for patients with low UACR [16]. The
threshold of UACR 200 mg/g used in clinical trials [11, 15],
as compared with 300 mg/g for the KDIGO classification [14],
was driven by the anticipated balance between number of pa-
tients and potential number of events in the trials’ power
calculations.

Dapagliflozin was the first SGLT2i to be approved for use in
patients with CKD, with or without type 2 diabetes [11, 17, 18],
and has been studied in a real-world clinical setting [7, 19]. Al-
though the beneficial effects of dapagliflozin in patients with
CKD with type 2 diabetes and low UACR have been shown [20],
effects in patients with CKD without type 2 diabetes and with
low UACR have been little studied [16, 19]. Despite its broad indi-
cation, uptake of dapagliflozin for CKD among patients without
type 2 diabetes with low UACR may be hindered by the limited
number of studies performed in this group [7].

The current analysis used contemporary real-world clinical
data extracted from a well-established claims database in the
USA. The aim was to compare estimated glomerular filtration
rate (eGFR) trajectories, eGFR slopes and cardiorenal and all-
cause mortality outcomes of dapagliflozin 10 mgin patients with
CKD without type 2 diabetes, with low (30-200 mg/g) versus high
(>200 mg/g) UACR.

MATERIALS AND METHODS
Study design

This study is part of the OPTIMISE-CKD study [7], and used data
from the USA (Supplementary Methods). The primary analysis
included patients with CKD without type 2 diabetes; supportive
analysis included patients with CKD with type 2 diabetes.

Study populations and study periods

Patients aged 18 years or older were included if they met
the CKD definition at any time during the study period
(Supplementary data, Table S1). CKD was defined as having
either two eGFR measurements <60 mlL/min/1.73 m? taken
>90 days apart or a first eGFR <60 mL/min/1.73 m? followed by
a first CKD diagnosis at any time, including chronic, acute, hy-
pertensive, diabetic, tubular and glomerular renal disease prior

to the index date (Supplementary data, Table S2). Patients with
prior use of SGLT2i, CKD stage 5 (based on eGFR <15 mL/min/
1.73 m? or dialysis) or type 1 or gestational diabetes were
excluded.

Index date

Patients with CKD were indexed at the date of new initiation
of dapagliflozin 10 mg between 30 April 2021 (date of CKD
approval for dapagliflozin) and 31 March 2023 (date of data
extraction; Fig. 1).

UACR groups

Patients were grouped according to baseline UACR: ‘low UACR’
was defined as 30-200 mg/g and ‘high UACR’ defined as
>200 mg/g. The 200 mg/g threshold was chosen based on high
UACR definition and inclusion criterion in clinical trials [11, 15].
Patients with normal/mildly elevated UACR (0-29 mg/g) were
also assessed.

Patient characteristics

Characteristics were described prior to index, including demo-
graphics, comorbidities and treatments (Supplementary data,
Tables S2, S3 and S4). Use of treatments was based on at least
one filled prescription during the year prior to the index date.

Ethical approval

Data sources used in this project are subject to ethical and pri-
vacy restrictions. See Supplementary Appendix for details.

eGFR outcomes

The absolute difference in eGFR relative to baseline was de-
scribed at 3 and 6 months prior to index and 1, 3, 6, 9 and
12 months after index. Each time point was described by the
closest value relative to the specific time point with a win-
dow of +1.5 months, except for the 1-month after-index value,
which had a window of +1 month. Consequently, the value for
3 months post-baseline included values from 2 to 4.5 months.

Individual eGFR slopes were calculated using linear re-
gression models based on all post-baseline measurements.
To contribute to the slope, at least two measurements had to be
available, with at least 30 days between the first and last mea-
surement.

Clinical outcomes

The following clinical outcomes were described for each patient
during the 12 months after index date: in-patient hospitaliza-
tions with a diagnosis of CKD (including diagnoses of acute kid-
ney failure, unspecified kidney failure, diabetic kidney disease,
hypertensive CKD, dialysis, glomerular diseases, renal tubuloin-
terstitial disease or other), heart failure and all-cause mortality
(Supplementary data, Table S2). Events were determined using
both a broad and a strict definition of cardiorenal complications.
The broad definition included patients with a diagnosis of car-
diorenal complication (CKD or heart failure) in an in-hospital
setting. The strict definition was restricted to patients with a
hospital admission where a cardiorenal complication was the
main diagnosis.
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New users of
dapagliflozin 10 mg
n=28795

No type 2 diabetes
n=11428 (40%)

v
With any UACR
n=3029 (11%)
Normal/mildly elevated

UACR 0-29 mglg «———

n=1549 (5%)
[ 1

Type 2 diabetes
n=17 367 (60%)

With any UACR
n=7776 (27%)
Normal/mildly elevated

— UACR 0-29 mg/g

n=3382 (12%)
[

Low UACR High UACR
30-200 mg/g > 200 mg/g
n=796 (3%) n=684 (2%)

Low UACR High UACR
30-200 mg/g > 200 mg/g
n=2411 (8%) n=1983 (7%)

Figure 1: New users of dapagliflozin 10 mg in patients with CKD in the USA in the years 2021-23 (post-approval).

Statistical analysis

All analyses were performed in the low and high UACR
groups. Baseline characteristics were described using interquar-
tile ranges (IQR) for continuous variables and frequencies (%) for
categorical variables. Change in eGFR relative to baseline was
described as the mean change at each time point with 95% con-
fidence intervals (CI) based on observed values. The individual
patient slopes of post-eGFR measurements were analysed us-
ing quantile regression, where the median slopes (per year) were
estimated and presented with 95% CI. Three models were used:
unadjusted, eGFR adjusted (adjusted by baseline eGFR) and mul-
tivariable adjusted [baseline eGFR, age, sex, heart failure and
RASI (including angiotensin receptor-neprilysin inhibitors)]. The
time to clinical outcomes was analysed using Cox regression
models, where time since index was the primary timescale. The
models were adjusted for age, sex, heart failure, CKD diagno-
sis, myocardial infarction, stroke and peripheral arterial disease.
The results were presented as the hazard ratio with 95% CI for
the relative risk of high UACR relative to low UACR. The crude
event rates were presented as number of events per 100 patient-
years. In all analyses, the primary cohorts were patients with
CKD without type 2 diabetes, grouped by low and high UACR.
All analyses have also been performed within patients with CKD
and with type 2 diabetes.

RESULTS

In total, 28 795 new users of dapagliflozin 10 mg were identi-
fied after its approval for CKD on 30 April 2021 (Fig. 1). In pa-
tients without type 2 diabetes, 3029 (27%) had an UACR reading,
of whom 796 (26%) had low, 684 (23%) had high and 1549 (51%)
had normal/mildly elevated UACR. In patients with type 2 dia-
betes, 7776 (45%) had an UACR reading, of whom 2411 (31%) had
low, 1983 (26%) had high and 3382 (43%) had normal/mildly ele-
vated UACR.

Baseline characteristics

Dapagliflozin initiators with low UACR were slightly older, had
more comorbidities (myocardial infarction, atrial fibrillation and
heart failure) and were less frequently treated with RASi com-
pared with those with high UACR (Table 1). The majority of pa-
tients had a registered diagnosis of hypertensive CKD (55%-68%)
followed by tubular kidney disease (13%-17%), glomerular kid-
ney disease (4%-11%) and renal arterial stenosis (4%-5%). Pa-
tients with normal/mildly elevated UACR were similar to those
with low UACR (Supplementary data, Table S5). Corresponding
baseline characteristics in low and high UACR for patients with
type 2 diabetes were comparable, although the differences were
less pronounced (Supplementary data, Table S6).

eGFR trajectories and slopes

In both low and high UACR groups, eGFR showed an acute dip
of 3 mL/min/1.73 m? shortly after dapagliflozin initiation (Fig. 2).
Change from baseline was similar over time in the low and high
UACR groups. The eGFR trajectory did not change when adding
patients with normal/mildly elevated UACR to the group with
low UACR (Supplementary data, Fig. S1). The trajectory patterns
for low and high UACR were similar in patients with type 2 dia-
betes (Supplementary data, Fig. S2).

The eGFR slope (95% CI) for the low UACR group was flat
[0.79 mL/min/1.73 m? per year (-0.59, 2.56)], and similar to pa-
tients with high UACR [0.40 mL/min/1.73 m? per year (-0.46,
1.38)] (Fig. 3). The eGFR slope did not change when adding pa-
tients with normal/mildly elevated UACR to the group with
low UACR (Supplementary data, Fig. S3). Comparable trends
were seen for patients with type 2 diabetes with low UACR
[0.26 mL/min/1.73 m? per year (-0.33, 1.09)], although a down-
ward slope was observed in patients with type 2 diabetes
with high UACR ([-1.45 mL/min/1.73 m? per year (-2.20, -0.71)]
(Supplementary data, Fig. S4).
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Table 1: Baseline characteristics: patients with CKD without type 2 diabetes newly initiated on dapagliflozin 10 mg in the USA in the years

2021-23 (post-approval).

Patients without type 2 diabetes

Low UACR 30-200 mg/g

High UACR >200 mg/g

Number of patients, n (%)
Age, years, mean (SD)
Female, n (%)
Days since 1st CKD diagnosis, median (IQR)
Comorbidities, n (%)
Atherosclerotic cardiovascular disease

Myocardial infarction

Stroke

Peripheral artery disease
Renal arterial stenosis
Atrial fibrillation/flutter
Heart failure
CKD diagnosis

Glomerular kidney disease

Tubular kidney disease

Membranous nephropathies

Hypertensive kidney disease

CKD unspecified
Cancer

Laboratory measurements?
Systolic BP, mmHg, median (IQR)
>140 mmHg, n (%)
Haemoglobin, g/dL, median (IQR)
Potassium, mmol/L, median (IQR)
eGFR, mL/min/1.73 m?, median (IQR)

45-59 (Stage 3a), n (%)

30-44 (Stage 3b), n (%)

15-29 (Stage 4), n (%)
Creatinine, mg/dL, median (IQR)
UACR, mg/g, median (IQR)

Renoprotective treatment, n (%)
RASi
SGLT2i

796 (26) 684 (23)
75 (8) 74(9)
336 (42) 264 (39)

1347 (618-2024)

1169 (538-2067)

215 (27) 144 (21)
282 (35) 222 (32)
318 (40) 255 (37)
38(5) 28 (4)
306 (38) 581 (22)
431 (54) 1042 (39)
596 (94) 513 (97)
34 (4) 76 (11)
134 (17) 91 (13)
4(1) 16 (2)
440 (55) 465 (68)
364 (46) 339 (50)
333 (42) 277 (40)

130 (120-140)

137 (124-150)

129 (29) 192 (44)
13.1 (11.9-14.4) 12.8 (11.5-14.2)
4.4 (4.1-4.8) 4.4 (4.1-4.8)
47 (37-61) 41 (31-55)
197 (25) 162 (24)
280 (36) 241 (36)

82 (11) 143 (21)

1.3 (1.0-1.6) 1.5 (1.2-1.9)

69.0 (46.0-110.0) 654.5 (360.0-1291.5)

491 (62) 494 (72)
0(0) 0(0)

aLaboratory measurements represent the last registered value in the year prior to incident CKD.

BP, blood pressure; N/A, not available or not applicable; SD, standard deviation.

Cardiorenal and mortality outcomes in low versus high
UACR

Risk of hospitalizations for cardiorenal complications and all-
cause mortality were similar during follow-up in the low and
high UACR groups (Fig. 4), and analogous in patients with type
2 diabetes (Supplementary data, Fig. S5). Using the broad defini-
tion, cardiorenal event rates per 100 patient-years were 30.6 and
22.2 in the low and high UACR groups, respectively. The separate
components of the combined cardiorenal outcome (CKD and
heart failure) had similar event rates in both low (24.3 and 23.2,
respectively) and high (19.2 and 14.6, respectively) UACR groups.
The adjusted hazard ratio for cardiorenal hospitalization and all-
cause mortality in low versus high UACR was 0.89 (95% CI 0.66,
1.19) and 1.10 (95% CI 0.63, 1.92), respectively. Cardiorenal hospi-
talization results remained close to the line of unity after apply-
ing strict criteria [0.96 (95% CI 0.59, 1.56)] (Fig. 4). The risk pattern
did not change when adding patients with normal/mildly ele-
vated UACR to the group with low UACR (Supplementary data,
Fig. S6). Corresponding observations and cardiorenal risks in low
and high UACR groups were analogous in patients with type 2
diabetes [1.12 (95% CI 0.95, 1.32)] (Supplementary data, Fig. S5).
In a sensitivity analysis for patients without type 2 diabetes, we

added CKD stage to the adjusted model. This did not change the
hazard ratios for cardiorenal outcomes [0.89 (95% CI 0.65, 1.20)],
CKD [0.92 (95% CI0.67, 1.28)], heart failure [0.94 (95% CI 0.66, 1.35)]
or all-cause mortality [1.18 (95% CI 0.66, 2.10)].

DISCUSSION

This is one of the first real-world studies of patients with CKD
without type 2 diabetes and with low or high UACR initiated on
dapagliflozin 10 mg. Following dapagliflozin initiation, changes
in kidney function (eGFR trajectories and slopes), time to first
cardiorenal hospitalization (CKD or heart failure) and all-cause
mortality were similar in patients with low and high UACR. This
suggests that the relative effects of dapagliflozin on cardiorenal
and mortality outcomes may not vary by UACR status in non-
diabetic kidney disease.

There are several important findings in this study. First, pa-
tient characteristics were overall similar in the low and high
UACR groups. Second, initiation of dapagliflozin was followed by
an acute eGFR dip of approximately 3 mL/min/1.73 m? within the
first month, with a flat trajectory over the following 12 months.
This was similar in both low and high UACR groups, and is
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Figure 2: eGFR change from baseline over time following dapagliflozin initiation in patients with CKD without type 2 diabetes in the USA in the years 2021-23 (post-

approval).
“Initiation of dapagliflozin 10 mg.

aligned with what has been found in clinical trials of SGLT2i in
patients with CKD [10]. Third, calculated eGFR slopes were simi-
lar in the low and high UACR groups, suggesting an equal degree
of kidney protection. Fourth, the risk of cardiorenal complica-
tions and all-cause mortality in the high UACR group, where ef-
ficacy has been shown in clinical trials [11], was similar to that
in the low UACR group, suggesting equal cardiorenal and mor-
tality protection. Fifth, the eGFR trajectories, eGFR slopes and
cardiorenal risk findings did not change when adding patients
with normal/mildly elevated UACR to the group with low UACR.
Sixth, and importantly, the low versus high UACR findings in pa-
tients without type 2 diabetes were analogous to patients with
type 2 diabetes. In summary, the similarities in eGFR trajecto-
ries, eGFR slopes and cardiorenal and mortality risk after ini-
tiating dapagliflozin in patients with CKD suggest that the effi-
cacy found in clinical trials is also observed in real-world clinical
practice [11, 20, 21], regardless of UACR and diabetes status.

Patients

Although the patients initiated with dapagliflozin 10 mg in this
study were quite similar in age as patients with incident moder-

ate CKD [6, 7] and prevalent CKD [1, 22] in other real-world stud-
ies, they had substantially higher comorbid burden (heart fail-
ure, atrial fibrillation and atherosclerotic diseases). Furthermore,
this burden was slightly higher in patients with low UACR, irre-
spective of diabetes status. These findings are similar to those
of previous reports, where novel drugs like SGLT2i are initially
more often prescribed to patients with a higher comorbid bur-
den [23, 24]. Of note, kidney-protective treatment with RASi was
lower in patients with low versus high UACR (62% versus 72%,
respectively), and also observed in patients with type 2 diabetes.
This suggests that patients with CKD and low UACR initiated on
dapagliflozin were at a slightly higher baseline risk compared
with patients with high UACR.

eGFR trajectories

The acute eGFR dip following dapagliflozin initiation is anal-
ogous to that shown in clinical trials such as DAPA-CKD
(Dapagliflozin and Prevention of Adverse Outcomes in Chronic
Kidney Disease) [11] and a post hoc study of patients without type
2 diabetes (Supplementary data, Fig. S7) [16]. The acute dip in
our study was followed by a flat/horizontal chronic eGFR slope,
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Figure 3: eGFR slopes in patients with CKD without type 2 diabetes initiated with dapagliflozin in the USA in the years 2021-23 (post-approval).

*Adjusted for baseline eGFR, age and sex, heart failure and RASi.

Low UACR High UACR
Events/rate = Events/rate

Hazard ratio
(95% ClI) p-value

—e—— 0.89 (0.66-1.19)  0.426
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——— 0.87 (0.61-1.22)  0.413
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' o 1 1.16 (0.45-2.99)  0.764

@ i 1.10 (0.63-1.92)  0.737

Patients without type 2 diabetes, n 796 684
Broad definition
Cardiorenal outcomes 122 (30.6) 74 (22.2)
Chronic kidney disease 99 (24.3) 65 (19.2)
Heart failure 95 (23.2) 50 (14.6)
Strict definition
Cardiorenal outcomes 46 (10.8) 27 (7.7)
Chronic kidney disease 10 (2.3) 8(2.2)
Heart failure 37 (8.7) 21 (6.0)
All-cause death 33 (7.5) 21(5.8)
0.|25

1
k L2 { 0.98 (0.57-1.68)  0.929
1
1
1
i
0.5 1

«—

High UACR better  Low UACR better

Figure 4: Risk of cardiorenal hospitalizations and all-cause mortality following dapagliflozin initiation in patients with CKD without type 2 diabetes in the USA in the

years 2021-23 (post-approval).*

*Adjusted for age and sex, history of myocardial infarction, stroke, peripheral artery disease, atrial fibrillation, heart failure and RASi.

similar in patients with low and high UACR. For patients with
low UACR, the eGFR slope was similar irrespective of diabetes
status. The dip in eGFR likely reflects a physiological response
and the protective mechanism of action of SGLT2i [25]. Interest-
ingly, patients with normal/mildly elevated UACR (0-29 mg/g)
showed similar eGFR trajectories and slopes compared with
those with low UACR. These data suggest that eGFR-associated
kidney protection with dapagliflozin is reproduceable in a real-
world setting and extends to patients with CKD without type 2
diabetes, regardless of UACR status.

Cardiorenal and mortality outcomes

During 12 months of follow-up, cardiorenal and mortality risk
developed similarly in the low and high UACR groups. In addi-
tion, patients with normal/mildly elevated UACR showed simi-
lar cardiorenal and mortality risk development compared with
those with low and high UACR. In the much larger sample of
patients with diabetes, the same results for low and high UACR
were observed. Interestingly, patients initiated on dapagliflozin
had similar risk of hospitalization for CKD or heart failure,
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irrespective of UACR or diabetes status. An important obser-
vation, described above, was that the baseline comorbidities
(history of heart failure, atrial fibrillation, atherosclerotic car-
diovascular disease and time since CKD) at dapagliflozin ini-
tiation for the treatment of CKD were similar irrespective of
UACR status (normal/mildly elevated, low or high). Hence, the
similar baseline risks and observed risk development suggest a
consistent risk-reducing clinical benefit of dapagliflozin across
different UACR groups. Moreover, the same risk patterns were
observed in patients with type 2 diabetes, in whom cardiorenal
risk-reducing efficacy has been shown in clinical trials of pa-
tients with CKD and normal to high UACR [20].

Interestingly, another study within the OPTIMISE-CKD pro-
gramme showed a clinically meaningful and significant attenu-
ation on the eGFR slope of 1.09-1.28 mL/1.73 m? per year when
comparing dapagliflozin with no treatment in patients without
type 2 diabetes with CKD and low UACR [19]. These results were
similar to the DAPA-CKD trial results, which showed an eGFR
slope attenuation of 0.98 mL/1.73 m? per year when compar-
ing dapagliflozin with placebo [11, 16, 19]. Although our study
lacks an untreated control group, it assumes that dapagliflozin’s
kidney-protective effect in patients with CKD without type 2
diabetes and high UACR from clinical trials translates into a
real-world setting. Hence, our study included patients with both
high and low UACR and the ability to assess dapagliflozin’s ef-
fects using a wide range of outcomes. By using two different
approaches, we believe that the efforts of the OPTIMISE-CKD
study programme are complementary and support the benefi-
cial effects of dapagliflozin in patients with CKD without type 2
diabetes.

In summary, this study shows that dapagliflozin initiation for
CKD treatment is followed by similar patterns of kidney protec-
tion (eGFR trajectory and slope), and cardiorenal and mortality
risks in patients without type 2 diabetes, irrespective of UACR
status, supporting its use in a broad CKD patient population.

Strengths and limitations

Strengths of the study include the large size of the contem-
poraneous population of patients with CKD, and the consis-
tency of the findings with those observed in clinical trials. Other
strengths are the validity of the CKD definition used in the study
[1,26,27], and the availability of a wide variety of clinical patient
characteristics.

Limitations include the recent approval of dapagliflozin for
CKD treatment, which limited both the number of patients with
CKD without type 2 diabetes and the duration of follow-up time.
Because the practical experience is limited by recent approval
and low uptake [7], further studies are encouraged. Although
the low number of patients might have impacted the statistical
strength of the separate analyses, the combined evidence from
multiple approaches and additional and identical analyses in a
population with type 2 diabetes increases the robustness. The
low use of UACR testing in a real-world setting in the USA, as
previously reported [6, 7, 22], also limited the number of eligible
patients, and introduced a selection bias. Generalization of con-
clusions to other countries with different healthcare systems or
local guidelines might be limited. Diagnosis codes can be mis-
classified; we therefore considered both any diagnoses and main
diagnoses when assessing outcomes. In the USA, complete cov-
erage of mortality data was lacking, which may have affected
the competingrisk for hospitalization. Safety was not examined,
and is out of scope for this study.

CONCLUSIONS

In this observational study, initiation of dapagliflozin in patients
with CKD without type 2 diabetes was followed by multiple simi-
larities in kidney protection and cardiorenal and mortality risks
(eGFR trajectories, eGFR slopes, observed cardiorenal hospital-
izations and deaths) across all UACR levels. This suggests that
the efficacy of dapagliflozin found in clinical trials expands to
real-world patients with CKD, regardless of UACR or diabetes
status.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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