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Abstract

Aim: To estimate the lifetime benefit of a combination treatment of sodium-glucose
co-transporter 2 (SGLT2) inhibitors and mineralocorticoid-receptor antagonists
(MRA) in patients with type 2 diabetes and chronic kidney disease (CKD).

Materials and Methods: The cumulative effect of combination treatment was derived
from trial-level estimates of the effect of an SGLT2 inhibitor (canagliflozin) and MRA
(finerenone) from the CREDENCE (N = 4401) and FIDELIO (N = 5734) trials, respec-
tively. The cumulative effect was applied to the control group of patients with type
2 diabetes in the DAPA-CKD trial (N = 1451) to estimate long-term gains in event-
free and overall survival. The analysis was repeated in an observational study. The
primary outcome was a composite endpoint of doubling of serum creatinine, end-
stage kidney disease or death because of kidney failure.

Results: The hazard ratio of combination treatment for the primary outcome was
0.50 [95% confidence interval (Cl): 0.44, 0.57]. At age 50 years, the estimated event-
free survival from the primary outcome was 16.7 years (95% Cl: 18.1, 21.0) with
combination treatment versus 10.0 years (95% Cl: 6.8, 12.3) with angiotensin-
converting enzyme inhibitors/angiotensin receptor blockers resulting in an incremen-
tal gain of 6.7 years (95% Cl: 5.5, 7.9). In an observational study, the estimated gain
in event-free survival regarding primary outcome was 6.3 years (95% Cl: 5.2, 7.3). In
a conservative scenario, assuming low adherence (70% of the observed adherence)
and less pronounced efficacy (70% of the observed efficacy with 2% yearly decline)
of combination therapy, gain in event-free survival regarding primary outcome was
2.5 years (95% Cl: 2.0, 2.9).

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 The Authors. Diabetes, Obesity and Metabolism published by John Wiley & Sons Ltd.

Diabetes Obes Metab. 2023;25:3327-3336.

wileyonlinelibrary.com/journal/dom 3327


https://orcid.org/0000-0002-3126-3730
https://orcid.org/0009-0006-3963-2605
https://orcid.org/0000-0001-9276-8380
https://orcid.org/0000-0003-0885-1953
https://orcid.org/0000-0003-4306-5317
https://orcid.org/0000-0002-6317-3975
mailto:h.j.lambers.heerspink@umcg.nl
http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/dom
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fdom.15232&domain=pdf&date_stamp=2023-08-14

25 | WILEY

HEERSPINK ET AL.

KEYWORDS

1 | INTRODUCTION

The recommended treatment for patients with type 2 diabetes and
chronic kidney disease (CKD) consists of lifestyle modification, optimi-
zation of glycaemic control, and treatment with angiotensin-converting
enzyme (ACE) inhibitors or angiotensin receptor blockers (ARBs).!
Despite showing that ARBs reduce the risk of heart and kidney failure
in patients with type 2 diabetes and CKD,?® the residual risk of kidney
failure and cardiovascular complications remains substantial for many
patients. In the past 3 years, two new pharmacological treatment clas-
ses have been shown to improve further the outcomes in patients with
type 2 diabetes and CKD. The first of these was sodium-glucose cotran-
sporter 2 (SGLT2) inhibitors*> followed by the non-steroidal mineralo-
corticoid receptor antagonist (MRA) finerenone.® The benefits on
cardiovascular and kidney outcomes with these new drug classes were
proven on top of maximal tolerated doses of ACE inhibitors or ARBs in
the respective clinical trials. Moreover, in a recent clinical trial, the com-
bination of an SGLT2 inhibitor and MRA resulted in a complete additive
effect on albuminuria and blood pressure compared with either therapy
alone suggesting the combination may reduce the risk of kidney failure
more than either therapy alone.” Importantly, in this trial, no safety con-
cerns were observed. On the contrary, the potassium level and inci-
dence of hyperkalaemia was lower with combination treatment
compared with MRA treatment.”

Despite these advances, the implementation of these proven thera-
pies in routine clinical practice is slow. Observational studies and regis-
tries around the world have frequently shown that the use of ACE
inhibitors and ARBs remains low, and the uptake of SGLT2 inhibitors in
patients with type 2 diabetes in the high-risk group, such as those with
heart failure or CKD, is modest.?2? In addition, under-prescription of
these agents in patients from minority ethnic groups, low socio-
economic status groups, or both, may lead to further exacerbation of
the well-described disparities in kidney and cardiovascular outcomes.

Clinical trials that showed the benefit of these new therapies fol-
lowed patients for approximately 2.5 years, while in clinical practice,
patients typically are treated over a lifetime. Translation of the observed
relative risk reduction in clinical trials to an estimated lifetime benefit
may be easier to understand for patients and may enhance patient-
clinician dialogue, increase uptake of these therapies in clinical practice
and inform decision making by policymakers and payers.1°

We therefore estimated the cumulative benefit of two new drug
classes, SGLT2 inhibitors and MRA versus conventional therapy in
patients with type 2 diabetes and CKD by making indirect comparisons
of two randomized controlled clinical trials using a previously validated

Conclusions: Combined disease-modifying treatment with an SGLT2 inhibitor and
MRA in patients with type 2 diabetes and CKD may substantially increase the num-
ber of years free from kidney failure and mortality.

chronic kidney disease, mineralocorticoid receptor antagonist, SGLT2 inhibitor, type 2 diabetes

methods from cardiology trials.2*2 We applied this method to estimate
the relative risk reduction with combined treatment and, subsequently,
to estimate the lifetime benefit assuming constant treatment effects
over time. We repeated these analyses using data from an observa-
tional cohort study and for several conservative scenarios anticipating a

lower treatment adherence and efficacy in the real world.

2 | MATERIALS AND METHODS

The efficacy and safety of canagliflozin and finerenone were com-
pared with placebo and added to standard care was tested in patients
with type 2 diabetes and CKD in the CREDENCE and FIDELIO trials
respectively. The data underlying the findings described in this article
may be obtained upon publication in accordance with Janssen's and
Bayer's data sharing policy.

21 | Overall study design

In this study, using overall trial-level estimates from pivotal placebo-
controlled randomized clinical trials that assessed the efficacy and
safety of an SGLT2 inhibitor and MRA, the cumulative effect of com-
bined pharmacological treatment compared with conventional therapy
with an ACE inhibitor or ARB was estimated. We selected all pivotal
phase 3 clinical trials enrolling patients with type 2 diabetes and CKD
that showed a significant risk reduction in the primary kidney outcome
with the new and currently approved pharmacological intervention. The
CREDENCE (clinicaltrials.gov ~ NCT02065791),*  FIDELIO-DKD
(NCT02540993)° and DAPA-CKD (NCT03036150)° trials met these
criteria and were included. Data from an observational cohort study,
i.e. the Chronic Renal Insufficiency Cohort (CRIC) Study, was utilized to
assess the robustness of our results in non-clinical settings.'® Partici-
pants enrolled in each trial and the CRIC Study provided written con-
sent. Details of included clinical trials and observational study are
presented in Appendix S1. The study protocol of each clinical trial and
the CRIC Study was approved by the institutional review board at each
participating site and participants provided written informed consent.

2.2 | Clinical outcomes

The primary endpoint was a composite of a sustained doubling of

serum creatinine, end-stage kidney disease [ESKD defined as a
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sustained estimated glomerular filtration rate (eGFR) <15 mL/
min/1.73 m?, initiation of dialysis for at least 30 days, or kidney trans-
plantation], or death because of kidney failure. The secondary out-
come was ESKD. Heart failure hospitalization and all-cause mortality
were examined as additional endpoints. These outcomes were adjudi-
cated by independent event adjudication committees in all trials using
pre-defined rigorous endpoint definitions. For the actuarial analysis,
event-free survival was estimated for the primary composite renal

endpoint, ESKD, heart failure hospitalization and all-cause mortality.

23 | Statistical methods

We obtained from each trial the individual treatment effects and esti-
mated the 95% confidence interval (Cl) for the combined effect from
the square root of the sum of squared standard errors of the individ-
ual logarithmic hazard ratios (HRs).2*> Given that no heterogeneity
was noted in the effect of the SGLT2 inhibitor or MRA across any of
the key subgroups, including age, we used reported estimates of treat-
ment effect for the overall population in a clinical trial to derive their
combined effect. Using these estimates and previously validated

methods,*1~1¢

we estimated the average duration of event-free sur-
vival from non-parametric Kaplan-Meier estimates while using age
(at baseline and at the time of an event or death) as the time compo-
nent rather than time from randomization. In this approach, the area
under the survival curve reflects event-free and overall survival for an
average patient of a given age and allows estimation of the long-term
treatment effect.1*121¢ We used data of patients with type 2 diabetes
in the placebo group of the DAPA-CKD trial to obtain event-free sur-
vival with and without combination treatment. To obtain event-free
survival with the combination treatment, we applied the combined
treatment effect to the non-parametric Kaplan-Meier estimates of the
conventional treatment and recalculated area under the curve.

Because most patients in our study were between the ages of
50 and 70 years, we calculated and compared event-free survival and
overall survival between conventional and combination treatment for
every age between 50 and 70 years with a starting age of 50 years.
Survival benefits were estimated until the age of 80 years. To plot the
survival gain, estimated survival gains were smoothened in a locally
weighted smoothing procedure as described previously.'”

We calculated the effect of comprehensive pharmacological
treatment versus conventional treatment on the primary composite
kidney outcome in subgroup of patients defined by baseline age (<65/
265 years), sex (male/female), eGFR (<45/245 mL/min/1.73 m?),
UACR (=1000/>1000 mg/g) and glycated haemoglobin (s7.5%/
>7.5%) using the subgroup-specific treatment effect from each trial.
For this individual patient, data from each clinical trial were obtained
and subsequently event-free survival and survival gain in each sub-
group was estimated. Among patients <65 years, survival gain was
estimated between 35 and 64 years and among patients 265 years,
survival gain was estimated between 65 and 95 years.

We performed several additional analyses to assess the robust-

ness of our findings. First, we investigated event-free survival gain

TABLE 1 Baseline patient characteristics and background medical
therapy
CREDENCE FIDELIO
Characteristics (N = 4401) (N = 5674)

WILEY_| %%

Treatment Canagliflozin vs. Finerenone vs.
placebo placebo

Enrolment period 2014-2017 2015-2018

Age, years 63092 65.6+9.1

Female sex, n (%) 494 (33.9) 1691 (29.8)

Race, n (%)
White 2931 (66.6) 3592 (63.3)
Black 224 (5.1) 264 (4.7)
Asian 877 (19.9) 1440 (25.4)
Other 369 (8.4) 378 (6.7)

Systolic blood pressure, 140.0 (15.6) 138.0 (14.4)
mmHg

Diastolic blood pressure, 78.3(9.4) 76 (10)
mmHg

HbAlc, % 8.3(1.3) 7.7 (1.3)

eGFR, mL/min/1.73 m? 56.2 +18.2 443 +12.6

Urinary albumin/creatinine
ratio, mg/g

Baseline medications

927 (463-1833)

852 (446-1634)

ACE inhibitors, n (%) 1922 (43.7) 1942 (34.2)
ARB, n (%) 2480 (56.4) 3725 (65.7)
Diuretics, n (%) 2057 (46.7) 3214 (56.6)
Insulin, n (%) 2884 (65.5) 3637 (64.1)
Statin, n (%) 3036 (69.0) 4215 (74.3)

Note: Data are reported as mean (SD) except for urinary albumin/
creatinine ratio, which is reported as median (25th-75th percentile).
Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin
receptor blocker; eGFR, estimated glomerular filtration rate; HbA1lc,

glycated haemoglobin.

regarding the primary outcome in the CRIC Study. Secondly, we per-
formed analyses to assess the impact of possible non-additive effects
of the individual treatments, the impact of non-adherence beyond the
duration of the clinical trial, and the influence of a possible non-
constancy of treatment effect over time. Details of these analyses are
described in Appendix S2. Finally, we applied the combined treatment
effect to the placebo group of the CREDENCE trial rather than to the
patients with diabetes in the placebo group of the DAPA-CKD trial.
All analyses were done using Stata 17 (StataCorp. 2021; Stata
Statistical Software: Release 17; StataCorp LLC). p < .05 was consid-

ered statistically significant.

3 | RESULTS

The patient characteristics of the CREDENCE (N = 4401), and
FIDELIO-DKD (N = 5674) trials are shown in Table 1. The mean age
was 63.0 and 65.6 years, mean eGFR was 56.2 and 44.3 mL/
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Combination Conventional

treatment treatment
Outcomes events/patients events/patients Hazard ratio (95% Cl)
Doubling of serum creatinine, ESKD 405/5035 550/5040 —— 0.50 (0.44, 0.57)
or death due to kidney failure
ESKD 324/5035 400/5040 —e— 0.59 (0.51, 0.69)
Heart failure hospitalization 228/5035 303/5040 F—e—+ 0.52 (0.44, 0.63)
All-cause mortality 387/5035 445/5040 —e 0.75 (0.65, 0.86)

I I T T
.35 50 75 1.00 1.25

FIGURE 1
stage kidney disease.

min/1.73 m?, and median UACR was 927 mg/g and 801 mg/g in CRE-
DENCE and FIDELIO-DKD, respectively. An ACE inhibitor or ARB
was prescribed for all participants.

The HR for the derived treatment effect of a combination of an
SGLT2 inhibitor (canagliflozin) and MRA (finerenone) as an adjunct
to conventional treatment (ACE inhibitor or ARB) versus conven-
tional treatment alone on the primary composite kidney endpoint
was 0.50 (95% Cl 0.44, 0.57; Figure 1). The HRs for the effect of
combined pharmacological treatment versus conventional treat-
ment on ESKD, hospitalization for heart failure and all-cause mortal-
ity were 0.59 (95% Cl 0.51, 0.69), 0.52 (95% Cl 0.44, 0.63) and 0.75
(95% Cl 0.65, 0.86), respectively (Figure 1). The HRs of monother-
apy with canagliflozin and finerenone for each outcome are pre-
sented in Figure S1.

We estimated the survival in 1451 patients with type 2 diabetes
and CKD in the placebo group of the DAPA-CKD trial. Their mean age
at baseline was 64.7 years (SD 9.5); 980 (67.5%) were men, 790 partic-
ipants (54.4%) were white and 451 (31.1%) Asian. The mean + SD
eGFR was 43.6 + 12.6 mL/min/1.73 m? and the median UACR was
1004 mg/g (interquartile interval: 492-2018). An ACE inhibitor or
ARB was prescribed in nearly all participants [N = 1412 (97.3%;
Table S1)]. In this cohort, 173 patients (11.9%) experienced the pri-
mary composite kidney outcome during a median follow-up of
2.1 years [event rate 6.0 events per 100 patient-years (95% Cl 5.2,
7.0)]. During follow-up, 109 (7.5%) patients progressed to ESKD [3.7
per 100 patient-years (95% Cl 3.1, 4.5)], 64 patients were hospitalized
for heart failure [2.1 per 100 patient-years (95% Cl 1.6, 2.6)] and
113 (7.8%) died [3.5 per 100 patient-years (95% Cl 2.9, 4.2)].

The aggregate treatment effect of comprehensive pharmaco-
logical treatment was estimated to result in an absolute risk reduc-
tion of 7.7-10.1% over 3years, with a corresponding number
needed to treat of 10-13 to prevent one primary kidney outcome.
Absolute risk reductions in ESKD, heart failure hospitalization and

& >
< >

Favours conventional
treatment

Favours combination
treatment

Estimated relative treatment effects of combination disease-modifying pharmacological treatment on key endpoints. ESKD, end-

all-cause mortality with combined disease-modifying treatment
were estimated to be 3.7%-6.0%, 1.0%-2.8% and 1.6%-4.1% over
3 years, respectively.

For patients starting treatment at age 50 years, the estimated sur-
vival free from the primary composite kidney outcome was 16.7 years
(95% Cl 15.5, 17.9) with combined and 10.0 years (95% Cl 6.8, 12.3)
with conventional treatment corresponding to a gain of 6.7 years
(95% ClI 5.5, 7.9; Figure 2). The SGLT2 inhibitor contributed 4.1 years
(2.1, 6.2) to the survival gain while MRA was 2.7 years (1.0, 4.2). The
combined pharmacological treatment was estimated to lead to an
incremental gain of 4.8 (95% CI 3.5, 6.0) years in ESKD-free survival
[19.3 years (95% Cl 17.9, 20.4) vs. 14.4 years (95% ClI 10.5, 17.1);
Figure 3] and 3.1 (95% ClI 2.3, 3.7) years incremental gain in survival
free from heart failure hospitalization (event-free survival with com-
bined pharmacological therapy 26.0 years (95% Cl 25.2, 26.6) and
22.9 years (95% Cl 19.1, 24.6) with the ACE inhibitor or ARB treat-
ment; Figure S2). The estimated overall survival was 22.1 years (95%
Cl 21.2, 23.0) with the combined treatment and 20.1 years (95% ClI
15.9, 21.3) with conventional treatment [difference 2.0 years (95% CI
1.1, 2.9); Figure S3]. At age 50 years, the combined pharmacological
treatment was also estimated to lead to an incremental gain of 5.2
(95% Cl 4.2, 6.3) years from the composite endpoint of doubling
serum creatinine, ESKD or all-cause mortality and 3.8 (95% CI 3.0,
4.8) years from the composite cardiovascular endpoint (Figures S4
and S5, respectively).

As expected, there was greater gain among younger patients
compared with older patients because of their anticipated longer life
expectancy (Figure 2). With combined pharmacological treatment, a
60-year old patient was estimated to gain 3.2 additional years (95% ClI
2.7, 3.7; Figure 2B) and a 70-year old was estimated to gain 1.1 addi-
tional years (95% Cl 0.9, 1.2) free of the composite primary kidney
outcome (Table S2). These numbers for ESKD are presented in
Table S3.
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FIGURE 2 AB, Event-free survival, and C,D, treatment benefits with combined pharmacological treatment (sodium-glucose co-transporter
2 inhibitor, mineralocorticoid-receptor antagonists) on top of conventional treatment (angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker) versus conventional treatment for the composite kidney outcome consisting of doubling of serum creatinine, end-stage kidney
disease, or death because of kidney failure. A, Kaplan-Meier estimated curves for patients starting at age 50 years. B, Kaplan-Meier estimated

curves for patients starting at age 60 years.

The HRs for combined treatment effect were consistent across
investigated subgroups is presented in Figure Sé6. At age 50 years,
additional years of estimated event-free survival of the composite pri-
mary kidney endpoint were similar in those with eGFR <45 and
245 mL/min/1.73 m? but there was a greater gain in those with
UACR >1000 mg/g versus <1000 mg/g [6.0 years (95% Cl: 4.6, 7.4)
vs. 3.8 years (95% Cl: 1.5, 5.5); Figure S7]. The incremental gains in
ESKD-free survival with combined pharmacological treatment across
combined levels of UACR (<1000, >1000 to <1500, >1500 mg/g) and
age (50, 60 and 70 years) were greater at younger ages and a higher
level of UACR (Figure S8). This pattern was less clear across various
levels of eGFR (<30, 30-44, 245 mL/min/1.73 m?) and starting age
(Figure S8).

In the CRIC Study, 449 patients (33.2%) experienced the primary
composite kidney outcome [event rate 5.8 events per 100 patient-
years (95% Cl 5.3, —6.4)] during follow-up. Applying the benefit of

combined versus conventional treatment showed that the incremental

gain in life years free from the primary composite kidney outcome
was 6.3 years (95% Cl 5.2, 7.3) (Figure 4).

In a sensitivity analysis, combination treatment still showed a sub-
stantial gain over conventional treatment (Appendix S1 and
Figure S9). For example, assuming that adding MRAs to SGLT2 inhibi-
tors results in a 70% additive treatment effect, that 70% of patients
who were compliant during the clinical trial remain treatment compli-
ant during long-term treatment, and that the efficacy of combined
pharmacological treatment decreases by 2% per year, at age 50 years,
for patients starting treatment at age 50 years, the estimated gain in
survival free (95% Cl 2.0, 2.9) (Appendix S2; Figure panel D).

4 | DISCUSSION

The pharmacological management of patients with type 2 diabetes
and CKD includes the use of an ACE inhibitor or an ARB in addition to
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FIGURE 3 AB Event-free survival, and C,D, treatment benefits with combined pharmacological treatment (sodium-glucose co-transporter
2 inhibitor, mineralocorticoid-receptor antagonists) on top of conventional treatment (angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker) for end-stage kidney disease. A, Kaplan-Meier estimated curves for patients starting at age 50 years. B, Kaplan-Meier estimated

curves for patients starting at age 60 years.

blood pressure and glucose control but is often insufficient to halt the
progression of kidney disease. In recent clinical trials, SGLT2 inhibitors
and MRA have yielded clear nephroprotective benefits, with each
class having been individually showed to slow decline in kidney func-
tion and reduce the risk of kidney failure when used as an adjunct to
an ACE inhibitor or ARB.>¢ Our analyses showed that when compared
with conventional treatment using only an ACE inhibitor or ARB, the
use of combination pharmacological disease-modifying agents sub-
stantially reduced the risk of major kidney outcomes and heart failure
hospitalizations by 50%. Assuming independent, additive and constant
treatment effects, combined therapy was estimated gain in survival
free from kidney outcomes with combined therapy was approximately
7 years. A comparable gain in event-free survival for kidney outcomes
was observed in data from an observational study. In conservative
scenarios, assuming lower treatment adherence and efficacy com-
pared with that observed in clinical trials, a lower but meaningful gain
in survival free from kidney outcomes was observed such that event-

free survival gain ranged between 1.2 and 5 years for the efficacy of

50-90% of the observed efficacy with a yearly decline in efficacy of
1%-5%. These data highlight the potential of a combined approach
with disease-modifying agents to improve substantially the prognosis
of patients with type 2 diabetes and CKD.

The two disease-modifying therapy classes are believed to confer
nephroprotection via different mechanistic pathways.*®'? Analyses
from pivotal trials, including the FIDELIO-DKD and DAPA-CKD trials,
suggest that the benefits of the investigated drug classes are indepen-
dent and possibly complementary. In the FIDELIO-DKD trial, the bene-
fit of finerenone in slowing progressive kidney function loss was
consistent regardless of SGLT2 inhibitor use at baseline.2’ Conversely,
dapagliflozin was similarly safe and efficacious in reducing major kidney
and heart failure outcomes in patients with CKD or heart failure who
were, or were not, prescribed MRAs.?1"2% Moreover, in a prospective
clinical trial initiation of combined treatment with SGLT2 inhibitors and
MRA on top of ACE inhibitor or ARB treatment resulted in a full addi-
tive albuminuria-lowering effect, supporting potential incremental ben-

efits of this combination on clinically meaningful outcomes.”
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FIGURE 4 A, Event-free survival with combined pharmacological treatment (sodium-glucose co-transporter 2 inhibitor, mineralocorticoid-
receptor antagonists) on top of conventional treatment (angiotensin-converting enzyme inhibitor or angiotensin receptor blocker) for the primary
composite kidney outcome in the Chronic Renal Insufficiency Cohort (CRIC) study for a patient starting at age 50 years. B, Event-free survival

gain for all ages between 50 and 70 years.

Clinical practice guidelines for patients with diabetic kidney dis-
ease are rapidly evolving and currently recommend the use SGLT2
inhibitors for patients whose eGFR is >20 mL/min/1.73 m2.} Based
on the FIDELIO-DKD trial, the non-steroidal MRA finerenone has also
been approved for clinical use and is added to the guideline-
recommended treatment. Although a short-term clinical trial reported
the benefit on surrogate outcomes with combined SGLT2 and MRA

72425 (finical trials inves-

therapy and two other clinical trials ongoing,
tigating long-term clinical effects of combined use of an SGLT2 inhibi-
tor and MRA are unlikely to be conducted. Consequently, we used
existing validated methods, originally developed from cardiology trials,
to derive a treatment effect and projected substantial gain in event-
free survival resulting from combination therapy with an SGLT2 inhib-
itor and MRA. We previously used the same method to show the
long-term benefit of combined renin-angiotensin system inhibition
and SGLT2 inhibition in patients without type 2 diabetes and CKD
and extend these findings in this study to newer therapies in patients
with type 2 diabetes and CKD.2® Recent practice guidelines for
patients with heart failure recommend clustered or near-simultaneous
initiation of recommended medical therapies guided by structured
ambulatory programmes or in hospital settings.?” Such an approach of
clustered initiation of guideline-recommended, disease-modifying,
therapies may be a viable strategy to reduce adverse outcomes in
high-risk patients with type 2 diabetes and CKD as well.

We reported on estimated survival gains with combination ther-
apy, but there may also be safety advantages. Agents that inhibit the
renin-angiotensin-aldosterone system cause hyperkalaemia, in partic-
ular in patients with type 2 diabetes and CKD. Indeed, although the
non-steroidal MRA, finerenone, slowed the progression of CKD and
prevented cardiovascular events, like steroidal MRAs, finerenone also

increased the risk of hyperkalaemia.® SGLT2 inhibitors reduce the risk

of hyperkalaemia as shown in the CREDENCE trial, making the combi-
nation of SGLT2 inhibitors and MRAs an attractive treatment option
from a safety perspective as well.242? However, additional safety data
from clinical trials and real-world clinical practice registries are
required to understand safety and tolerability of individual and com-
bined treatment strategies with these agents.

Anticipated gains in event-free survival were observed across key
subgroups. Generally, patients at the highest risk of complications,
those with higher glycated haemoglobin or more severe albuminuria,
were projected to gain the most event-free survival years. In addition,
event-free survival of younger patients who are expected to have a
longer projected survival and treatment duration derived more benefit
compared with older patients whose life expectancy is shorter. These
data highlight the importance of early identification and appropriate
treatment of high-risk patients with diabetic kidney disease. In this
respect, recent studies indicate there are substantial opportunities to
improve early recognition of diabetic kidney disease and use of
proven disease-modifying therapies including SGLT2 inhibitors. The
optimum communication of trial results to patients may help over-
come barriers to treatment uptake. Specifically, translating relative risk
reductions to benefit for an individual patient has been shown difficult
to conceptualize for patients. Because the progression of diabetic kid-
ney disease takes many years and trials are conducted over a follow-
up shorter than life expectancy of patients, projections of lifetime
application beyond the duration of a trial may help in communicating
potential lifetime benefits and implementation of new therapies.

This study has limitations. First, individual therapy was assumed
to have incremental clinical benefits. Besides the known mechanism
of action of SGLT2 inhibitors and MRAs, there may be other unknown
pathways through which that therapy acts and these pathways of
action may be overlapping between therapies. In addition, the
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CREDENCE and DAPA-CKD trials were discontinued early, which
may increase the risk of overestimating effect sizes.%° Therefore, the
estimated incremental survival gain achieved with combined pharmaco-
logical treatment may be overestimated. Secondly, treatment was
assumed to have a constant effect over the lifetime. Because of the
lack of data on long-term efficacy, it is unclear whether therapies will
continue to exert clinical benefit throughout life. Moreover, adherence
to therapies may change over longer periods, which may also influence
longer-term efficacy. To account for these assumptions, various sensi-
tivity analyses were performed, which showed that clinically relevant
gains in kidney and overall survival could be obtained also when the
three disease-modifying drugs were assumed to be non-additive or
waned over time, for example, because of increased non-adherence.-
Thirdly, the study investigated the benefits of combined treatment
regarding kidney outcomes, cardiovascular outcomes and mortality, and
did not investigate associated adverse events and costs. Finally,
because of the possibility of competing risk from death, there may be
an overestimation of event-free survival. However, the significant
reduction in overall mortality achieved with combined pharmacological
therapy provides a survival advantage and thus increases the likelihood
of experiencing kidney and cardiovascular outcomes.

Combined disease-modifying pharmacological treatment with
SGLT2 inhibitors, MRAs and endothelin receptor antagonists,
compared with conventional treatment, may substantially improve
long-term health outcomes, including kidney failure and heart failure
hospitalization, and prolong overall survival in patients with type 2 dia-
betes and CKD. In case of lower than observed treatment adherence
and efficacy in included clinical trials, the gain in event-free survival

from the combination treatment may still be meaningful.
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