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Abstract: Diabetes mellitus is a major risk factor for chronic kidney disease (CKD) and acceler-
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ates kidney function decline, leading to end-stage renal disease. In addition, patients with CKD
are at elevated risk of developing cardiovascular disease with its manifestations as coronary artery
disease, heart failure, arrhythmias, and sudden cardiac death through the cardiorenal connection.
An online regional and international expert panel of cardiologists, nephrologists, and diabetolo-
gists convened in November 2021 to obtain a broad perspective on the intersection of diabetes mel-

litus, CKD, and cardiovascular disease and identified treatment gaps that can help address the un-
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met needs of the patients in the Middle East region. The current review article summarizes the epi-

demiology, pathophysiology, diagnosis, and treatment options of CKD in diabetes and discusses
the currently available treatment options to reduce morbidity and mortality in this high-risk popula-
tion. The panel discussed the roles of clinical specialties and how to simplify the patient journey.

Keywords: Chronic kidney disease, diabetes mellitus, cardiovascular disease, mineralocorticoid receptor antagonist, renin-an-
giotensin system, finerenone, sodium-glucose co-transporter-2 inhibitors.

1. INTRODUCTION

Patients with chronic kidney disease (CKD) and type 2
diabetes mellitus have a significant impact on their cardio-
vascular (CV) health, which is well-established through the
cardiorenal connection. This complex interaction of CKD
pathophysiological characteristics, like activation of the ren-
in-angiotensin system (RAS), fluid retention, or oxidative
stress, leads to changes in the heart, such as ventricular hy-
pertrophy or fibrosis. The recent approval of finerenone, a
non-steroidal mineralocorticoid receptor antagonist (MRA)
for the treatment of CKD associated with type 2 diabetes
mellitus, has spurred interest as it is the first drug to target
the disease-associated inflammation and fibrosis processes.
New therapies such as SGLT2 inhibitors and finerenone
have shown both renal and cardiovascular benefits in real-
world patients.
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2. OVERVIEW OF DIABETES BURDEN

The staggering pace at which diabetes is reaching epi-
demic proportions globally is alarming. According to the
2021 International Diabetes Federation’s (IDF) findings,
around 537 million adults have diabetes. Moreover, diabetes
was responsible for 6.7 million deaths, translating to almost
one death per five seconds. Additionally, it was determined
that 541 million adults exhibit impaired glucose tolerance,
which increases their risk of developing type 2 diabetes mell-
itus. The number of people with diabetes is expected to
reach 643 million by 2030 and 783 million by 2045 [1].

The prevalence of diabetes in the Middle East and North
Africa region is equally disconcerting. According to the ID-
F’s 2021 statistics, 73 million (i.e., 1 in 6 adults) in this re-
gion have diabetes, with this number projected to increase to
95 million by 2030 and 136 million by 2045. To add to these
bleak findings, there is a possibility that 1 in 3 adults with di-
abetes may be undiagnosed [1].

Two major national surveys were conducted in the Unit-
ed Arab Emirates. The Weqaya Program, which included
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50,138 participants, was conducted in Abu Dhabi. This pro-
gram reported that 17.6% of the population was diagnosed
with diabetes [2]. In another household survey, which was
conducted in Dubai, revealed an overall prevalence of
13.7% of diabetes in Dubai. It also indicated that the preva-
lence of diabetes among Emiratis was 19.3% and among ex-
pats was 12.4% [3]. Further, 40.7% of the diabetic popula-
tion in the region, which is still undiagnosed with diabetes,
is heading us to an alarming situation [4].

3. DIABETES - A SILENT KILLER

Diabetes is known as the ‘silent killer’ for a valid reason.
It slowly and stealthily brings a whole slew of complications
that affect both smaller and larger vessels, i.e., microvascu-
lar and macrovascular, respectively. The renal microvascu-
lar risk is the most expensive diabetic complication, with per-
sistent kidney failure (nephropathy). Further, nerve injury
(neuropathy) raises the likelihood of diabetic foot ulcers
and/or amputations, and eye injury (retinopathy) can lead to
blindness. Macrovascular disorders, such as coronary heart
disease, peripheral artery disease, and stroke, significantly
contribute to morbidity and mortality.

The Kidney Disease Improving Global Outcomes (KDI-
GO) guidelines define CKD as persistently elevated urine al-
bumin excretion (=30 mg/g [>3 mg/mmol], persistently re-
duced estimated glomerular filtration rate (eGFR) of <60
ml/min per 1.73 m®), or both for more than 3 months. Diabet-
ic kidney disease and diabetic nephropathy are both now
called CKD [5, 6].

The rise of diabetes in the Middle East is likely to in-
crease cardiac and renal complications. However, early diag-
nosis and multipronged intervention can improve prognosis
and long-term patient outcomes.

4. PREVALENCE OF CKD IN DIABETES

According to the United States Renal Data System 2022
annual report, the prevalence of CKD in diabetes was
38.0%, compared to 10.4% in those without diabetes. Over-
all, 60.6% of incident patients with end-stage renal disease
(ESRD) had diabetes mellitus [7].

As per the Imperial College London Diabetes Centre
2019 report, nephropathy was reported as a diabetes-related
complication in 87.95% of adults (>18 years only) [8].

The results from Dialysis Outcomes and Practice Pat-
terns Study showed that diabetes mellitus in Bahrain,
Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates
ranged from 45% to 74% in patients with hemodialysis by
country. Overall, 76% of patients with diabetes also had dia-
betes listed as their primary cause of ESRD [9].

A meta-analysis was conducted on the studies published
between 2009 and 2018 to evaluate CKD prevalence in dia-
betes mellitus in the Middle East. The studies collectively in-
cluded 59,395 participants with a mean age range of 50.8 to
66.9 years. The analysis revealed the CKD prevalence in dia-
betes mellitus (types 1 and 2) to be between 10.8% and
60.78%, with the pooled prevalence being 28.96%. Selec-
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tion, screening, reporting biases, type of clinical practice- pri-
mary, secondary, or tertiary healthcare setting, hospital loca-
tion, and medical specialty explain the enormous range ob-
served in this analysis [10]. More epidemiological studies
and stringent screening protocols can provide a better esti-
mate of the true prevalence of CKD in diabetes mellitus in
the Gulf region.

All these statistics underscore the indisputable link be-
tween diabetes and CKD. Moreover, diabetes is also a major
risk factor for cardiovascular disease (CVD), thereby
prompting the American Diabetes Association (ADA) to rec-
ommend intensive CV risk factor management in diabetes
patients [11, 12]. CKD increases the risk of CVD in the
form of coronary artery disease, particularly heart failure, ar-
rhythmias, and sudden cardiac death [13]. The European So-
ciety of Cardiology (ESC) designates that the presence of di-
abetes mellitus confers a two-fold excess risk of vascular out-
comes (coronary heart disease, ischemic stroke, and vascular
deaths), independent of other risk factors. Further, both abso-
lute and relative risk levels of vascular events become high-
er in those with long-standing diabetes mellitus and micro-
vascular complications, including renal disease or protein-
uria [14]. Thus, the presence of both CKD and diabetes fur-
ther amplifies the CVD risk and predicts poor outcomes, in-
cluding increased mortality [11, 14].

5. CKD IN DIABETES: RISK FACTORS

While heart disease, obesity, a family history of CKD, in-
herited kidney disorders, past kidney damage, and older age
are all predisposing factors for CKD, diabetes and hyperten-
sion are the most important risk factors. Moreover, diabetes
and hypertension are often comorbid conditions.

Risk factors include [15]:

e  Susceptibility factors
o Age, sex, race/ethnicity, and family history
e Initiation factors
o Hyperglycemia, acute kidney injury, nephro-
toxic drugs, infections
e  Progression factors

Hypertension, dietary factors, and obesity

6. PATHOPHYSIOLOGY OF CKD IN DIABETES

Pathophysiology of CKD in diabetes involves the conver-
gence of multiple hemodynamic (elevated blood pressure
[BP] and/or intraglomerular pressure), metabolic (inadequ-
ate glycemic control), inflammatory and fibrotic processes.
These processes collectively lead to tubulointerstitial dam-
age, inflammation, mesangial expansion, glomerular hyper-
trophy, and glomerulosclerosis contributing to kidney fibro-
sis and CKD progression [15].

The hemodynamic pathway involved in the pathogenesis
is driven by RAS activation, which increases angiotensin II
levels. Increased angiotensin II results in efferent arteriolar
vasoconstriction, increased albuminuria, and nephropathy
[16]. Significant metabolic changes in early diabetes alter
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kidney hemodynamics and trigger inflammation and fibro-
sis. These changes include hyperglycemia and hyperaminoa-
cidemia, which promote glomerular hyperfiltration and hy-
perperfusion [15].

The mineralocorticoid receptor (MR) is a nuclear recep-
tor and is present in various tissues, including the kidney
and heart. Activation of MR induces transcription of genes
involved in electrolyte homeostasis and tissue remodeling.

In kidney and heart
diseases, the MR
pathway becomes
overactivated through
multiple mechanisms!~

Kidney Damage?®’

* Kidney mjury

Increased gene expression
of NADPH oxidase, pro-
inflammatory cytokines,
and pro-fibrotic
mediators!-®

Vascular Damage!-¢

* Glomerular damage * Vascular remodeling * Myocardial

* Protemnuria » Endothelial hypertrophy

= Tubular injury dysfunction = Ventricular

* Reduced renal blood * Increased vascular remodeling/fibrosis
flow stiffness * Reduced coronary
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However, overactivation of MR upregulates the expression
of genes involved in inflammatory and fibrotic processes
like NADPH oxidase, pro-inflammatory cytokines, and pro--
fibrotic mediators (Fig. 1) [17]. The complex interaction
with pathophysiological characteristics of CKD, like activa-
tion of the RAS, fluid retention, or oxidative stress, leads to
changes in the heart, such as ventricular hypertrophy or fi-
brosis [13].

Inflammation
and fibrosis

Heart Damage!”

blood flow
* Ischaemma/infarction
* Myocardial mjury

1. Buonafine M, et al. Am J Hypertension 2018;31:1165-1174; 2. Kolkhof P, et al. Handb Exp Pharmacel 2017;243:271-
303%; 3. Banersachs J, ef al. Hypeartension 2015;63:257-263; 4. Gomez-Sanchez E & Gomez-Sanchez CE. Compr Physiol
2014:4:965-904; 5. Brown NJ. Nat Rev Nephrol 2013;9:459—469; 6. Biwer LA, et al. Am J Hypertension 2019;32:123-134;
7. Bamrera-Chimal I, ef al. Eidney Int 2019;96:302-319; 8. van de Heijden CDCC, et al. Cardiovasc Res 2018;114:944-053

Fig. (1). MR overactivation leading to kidney and cardiovascular damage. (4 higher resolution / colour version of this figure is available in

the electronic copy of the article).
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Guided by the pathophysiology, the mainstay therapy of
CKD in diabetes for many years has involved managing hy-
perglycemia and controlling BP using renin-angiotensin-al-
dosterone system (RAAS) inhibitors [18]. Multiple studies,
like Reduction of Endpoints in NIDDM with the An-
giotensin II Antagonist Losartan (RENAAL) and Irbesartan
Diabetic Nephropathy Trial (IDNT), have demonstrated the
positive impact of RAAS inhibition on cardiorenal out-
comes. RAAS inhibition protects the kidneys by lowering in-
traglomerular pressure and reducing hyperfiltration [18].

The MR pathway represents a novel therapeutic target in
CKD pathogenesis. Ligands that bind the MR can block the
MR overactivation and curb the downstream inflammatory
and fibrotic processes, thereby conferring renoprotection
and cardio-protection by slowing down CKD progression
[17].

7. EFFECTS OF CKD ON CARDIOVASCULAR
HEALTH: CARDIORENAL CONTINUUM

Owing to the strong cardiorenal connection, CKD pa-
tients are at an increased risk of CVD, which commonly pre-
sents as heart failure with preserved ejection fraction
(HFpEF) with left ventricular hypertrophy (LVH) and dias-
tolic dysfunction. The LVH prevalent in 50%-70% of CKD
patients can further lead to heart failure with reduced ejec-
tion fraction (HFrEF), arrhythmias, ischemic heart disease,
and sudden cardiac death [19].

The CV mortality accounts for 40% to 50% of all deaths
in patients with advanced CKD stages 4 and 5 [20]. There is
extensive overlap in the regulation and functioning of the re-
nal and cardiac systems. The RAAS, the sympathetic ner-
vous system, natriuretic peptides, endothelin, and antidiuret-
ic hormones have a role in the homeostatic functioning of
the two systems. A dysfunction in the cardiac system affects
the renal system and vice versa. Even a mild to moderate kid-
ney function deterioration can translate to higher morbidity
and mortality in high-risk CVD patients. Thus, CKD and
CVD are interlinked conditions that share common risk fac-
tors like dyslipidemia, smoking, obesity, inflammation &
oxidative stress, iron deficiency, hypoxia, pharmacotherapy,
and pathophysiological processes encompassing the cardiore-
nal continuum [21].

Further, compared to CKD or type 2 diabetes mellitus
alone, concomitant type 2 diabetes mellitus and CKD ampli-
fy the risk of CV mortality almost two to three times (Fig. 2)
[22]. The link between CKD and CV mortality implies that
the therapies limiting renal damage can also positively im-
pact CV outcomes.

Reduced quality of life and increased risk of premature
CV mortality in CKD significantly impact the socio-econom-
ic and healthcare burden associated with diabetes [23].

A large meta-analysis was conducted on data collected
from more than one million participants, which included
130,000 participants with diabetes. The analysis results indi-
cated that the risk of CV mortality increased with an increas-
ing level of albuminuria and decreasing eGFR (Fig. 2).

Sabbour et al.

Chronic kidney disease patients showed a higher risk of car-
diovascular mortality, irrespective of diabetes status. Al-
though the absolute risk of CV mortality is higher in CKD
patients with diabetes than those without, the relative risk is
similar in both cohorts [24]. Thus, assessment of both albu-
minuria and eGFR, which are independent risk factors for
CKD and CV mortality, is required to ensure timely diagno-
sis and proactive management to prevent adverse outcomes.
These parameters are inadequately screened at the primary
care level and by cardiologists, resulting in delayed diagnos-
es and subsequent specialty referrals, adversely affecting pa-
tients’ long-term outcomes.

A subgroup study on Heart Outcomes Prevention Evalua-
tion trial participants to examine the relationship between
baseline albuminuria levels and CVD risk in patients with or
without diabetes mellitus demonstrated that any degree of al-
buminuria is a risk factor for CV events with or without dia-
betes [25].

8. DIAGNOSIS OF CKD

Diagnosis of CKD in its initial stages is challenging as it
is not associated with any overt symptoms. Although a
definitive diagnosis of diabetic glomerulopathy requires a
kidney biopsy, routine annual screening of diabetic patients
can help diagnose CKD even without a biopsy [12].

Annual uACR and eGFR tests are recommended for all
type 2 diabetes patients, with additional testing for those at
higher risk of progression. These assessments are also cru-
cial before making any vital therapeutic decisions [6, 14,
26].

Increased urinary albumin excretion can be screened by
assessing uACR in a random spot urine collection. Timed or
24-hour collections are not recommended as they are not sig-
nificantly more accurate than spot urine samples [27].

9. RESIDUAL RISK OF CKD PROGRESSION

The RAS blockers like angiotensin-converting enzyme
inhibitors (ACEIis) or angiotensin II receptor blockers (ARB-
s), primarily developed as antihypertensive drugs, slow
down CKD progression. However, data from studies like RE-
NAAL [28] (on losartan) and IDNT [29]. (on irbesartan)
show that despite cardioprotective and reno-protective ef-
fects of RAS blockade, the residual risk of CKD progression
exists in patients with comorbid CKD and type 2 diabetes
mellitus.

In the RENAAL and IDNT studies, nearly 43.5% and
21% of patients, respectively, experienced the primary renal
endpoint (doubling of the serum creatinine concentration,
ESRD, or death) despite treatment with losartan and irbesar-
tan, highlighting the large magnitude of residual risk [28,
30].

A large systematic review and meta-analysis of 13
SGLT2is trials was conducted on data collected from 90,413
participants (82.7% participants with diabetes and 17.3%
without diabetes included in the heart failure and CKD
studies). The results of meta-analysis revealed that overall,
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compared with placebo, allocation to an SGLT2i reduced
the risk of kidney disease progression by 37%. However, in
the 4 chronic kidney disease trials (CREDENCE, SCORED,
DAPA—-CKD, EMPA-KIDNEY), the overall relative risk
for the kidney failure was 0.67 (0.59-0.77) (Fig. 3) [31].

In the CKD patient population, death due to CV events
is more likely than progression to ESRD, which represents
the natural pathophysiological endpoint of CKD [32]. Notab-
ly, reduction in kidney function (reduced eGFR) and pres-
ence of kidney damage (albuminuria) are independent risk

CV mortality according to UACR

Current Diabetes Reviews, XXXX, Vol. XX 5

factors for CV mortality in the general and high-risk popula-
tions, irrespective of other traditional CV risk factors [33,
34]. Compared to optimal eGFR levels, the mortality risk be-
comes statistically significant in the general population at an
eGFR of around 60 ml/min/1.73 m’, and an exponential in-
crease in mortality risk is observed at even lower eGFR val-
ues. This observation is independent of the albuminuria sta-
tus. Additionally, the relationship between albuminuria and
mortality is linear on the log-log scale (2-fold increase at
uACR of ~100 mg/g compared to an optimal level of 5
mg/g) and independent of the eGFR level [34].

3.0
+ Reference point

Adjusted HR (95% Cl)

UACR (mg/g)

Risk of CV death is significantly
increased as UACR rises above 10 mg/g

Fox CS, ef al. Lancet 2012;380:1662-1673

Standardized 10-year cumulative incidence of CV mortality by diabetes and Kidney

disease status

~6 x higher risk

504 3.4%

No T2D or CKD T2D alone

~3x higher risk
~2x higher risk

19.6%

CED alone

CEKD and T2D

Risk of CV death is significantly increased as ¢eGFR falls below 75 ml/min/1.73 m?

Afkarian M, et al. J Am Soc Nephrol 2013;24:302-308

Fig. (2). Increased risk of CV events in diabetic patients. (4 higher resolution / colour version of this figure is available in the electronic

copy of the article).
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collaborative meta-analysis of large placebo-controlled trials. Lancet 2022; 400: 1733-801

Fig. (3). Effect of sodium glucose co-transporter-2 inhibition on kidney disease progression. (4 higher resolution / colour version of this fig-

ure is available in the electronic copy of the article).

Thus, the high residual risk of disease progression trans-
lating to increased CVD mortality highlights the urgent need
for additional therapies to further reduce this risk and im-
prove long-term renal and CV outcomes.

Reducing the risk of CKD progression thus calls for a
comprehensive strategy to control glycemia, BP, and lipids.
Despite optimal therapies, high residual risk remains, high-
lighting the need to utilize novel treatments that have recent-
ly been shown to address this residual risk by targeting alter-
nate pathophysiological processes.

10. MANAGEMENT OF CKD IN TYPE 2 DIABETES
MELLITUS PATIENTS: SUMMARY OF TREAT-
MENT OPTIONS AND GUIDELINE RECOMMENDA-
TIONS

Treatment decisions are personalized depending on the
risks of complications and potential clinical outcomes.

Mainstay therapies for CKD include those that alter the
hemodynamic and metabolic factors driving CKD progres-
sion. Long-term glycemic and BP control are vital to reduc-
ing the rate of CKD progression (Fig. 4).
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Fig. (4). Current CKD therapies. (4 higher resolution / colour version of this figure is available in the electronic copy of the article).

The KDIGO guidelines recommend treating diabetes pa-
tients with hypertension or albuminuria with ACEis or
ARBs. They recommend maintaining a BP target below
120/80 mmHg using standardized BP measurements in all
patients [35]. The KDIGO guidelines also recommend con-
sidering an ACEi or ARB in patients with diabetes and albu-
minuria but normal BP, owing to the strong correlation be-
tween the severity of albuminuria and the risk of kidney fail-
ure [6], based on the results from RENAAL [27] and INNO-
VATION [36] trials, which included normotensive partici-
pants and showed a reduction in uACR levels with RAAS in-
hibition [6].

For glycemic control in diabetes patients, stringent glyco-
sylated hemoglobin (HbA1c) targets may be considered in
young patients with a shorter duration of diabetes, absence
of complications, and longer life expectancy. Less stringent
HBAIc targets may be considered in older patients with a
longer duration of diabetes, microvascular and macrovascu-
lar complications, and limited life expectancy [6]. The guide-
lines recommend using metformin and an SGLT2i as first-
line treatment for glycemic control. Long-acting glucagon-
like peptide-1 receptor agonists (GLP1-RAs) are recom-
mended in type 2 diabetes mellitus patients with CKD who
cannot reach glycemic targets with metformin and SGLT2is
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or who cannot use these interventions due to intolerances or
any contraindications [6].

The ESC 2023 guidelines recommend intensive low-den-
sity lipoprotein lowering with statins or a statin/ezetimibe
combination to reduce CV risk. To reduce kidney risk, ACEi
or ARB with the maximum tolerated dose is recommended.
For type 2 diabetes patients with CKD and eGFR >20
ml/min/1.73 m’, recommend an SGLT-2i and aim for a BP
target of 130/80 mmHg to reduce CV and kidney risk [14].

The updated KDGIO guidelines suggest using a nons-
teroidal MRA in patients with type 2 diabetes mellitus, an
eGFR >25 ml/min per 1.73 m’, normal serum potassium con-
centration, and albuminuria (>30 mg/g [>3 mg/mmol]) de-
spite maximum tolerated dose of RAS inhibitor, is based on
the results of Finerenone in Reducing Kidney Failure and
Disease Progression in Diabetic Kidney Disease (FIDE-
LIO-DKD) and Finerenone in Reducing Cardiovascular Mor-
tality and Morbidity in Diabetic Kidney Disease (FI-
GARO-DKD) trials which included patients with type 2 dia-
betes mellitus with albuminuria and had serum potassium
levels less than 4.8 mmol/l at screening. Both trials ex-
amined the CV and kidney effects of finerenone [6].

The most recent 2023 ESC and ADA guidelines also sup-
port the KDIGO guidelines and recommend the use of nons-
teroidal MRA in addition to other medications for CV and
kidney protection rather than as alternatives when other treat-
ments fail [14, 37].

The consensus of endocrinologists, cardiologists, and
nephrologists experts in this panel, is that multipronged inter-
ventions are needed to address the metabolic and cardiorenal
effects of diabetes, particularly in the presence of CKD.
They emphasize lifestyle alterations, weight loss, and salt re-
striction to improve the prognosis of patients with diabetes
and CKD. In high-risk CVD patients, lowering low-density
lipoproteins with the addition of a statin may be necessary.
Statins can also help lower albuminuria (PLANET I and II)
[38]. In addition, screening for exceedingly early stages of
renal disease can improve prognosis and long-term patient
outcomes. The importance of comprehensive cardio-renal or
cardio-metabolic clinics was discussed. The consensus was
that the utilization of disease-modifying therapies such as
SGLT?2is in diabetes is suboptimal despite availability in the
region. All the experts agreed on the need for evi-
dence-based therapies with novel mechanisms of action that
can address residual risk and further reduce the rate of CKD
progression and the risk of CV events.

11. RECENTLY APPROVED THERAPIES ON THE
HORIZON

Despite RAS blockade and SGLT-2 inhibition, there is
still a substantial risk of CKD progression. The currently
available therapeutic agents in the CKD armamentarium tar-
get metabolic and hemodynamic processes but do not ad-
dress inflammation and fibrosis, which is a very promising
target pathway. Although the intricacies of the inflammatory
and fibrotic processes involved in CKD are still being unrav-
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eled, the role of MR overactivation as a key trigger in these
processes has been well-established. Thus, drugs blocking
MR overactivation have now been shown in outcome ran-
domized clinical trials (RCTs) to address the residual risk of
CKD progression and improve long-term patient CV out-
comes.

Drugs blocking MR activation belong to two cate-
gories—steroidal and non-steroidal MRAs.

Non-selective steroidal MRAs in clinical practice are cur-
rently used in heart failure and resistant hypertension only,
and not in widespread use in CKD due to concerns about hy-
perkalemia, especially in CKD patients [30, 39].

Steroidal MR As, spironolactone and eplerenone, demons-
trate antihypertensive, cardioprotective, and antiproteinuric
effects even at low doses. These agents block the effects of
aldosterone on tubuloglomerular feedback, endothelial dam-
age, and fibrosis. The risk of hyperkalemia has prevented
long-term trials on spironolactone and eplerenone in high-
-risk CKD patients, limiting their clinical use [40].

Safer non-steroidal MRAs that mimic the effects of
steroidal MRAs are in development. The non-steroidal
MRAs, finerenone, apararenone, AZD9977, KBP-5074, and
esaxerenone are in different stages of clinical development
[41].

Compared to steroidal MRAs, non-steroidal MRAs have
the absence of active metabolites, a shorter half-life, and bal-
anced distribution between the heart and kidney. All these
factors favor less risk of hyperkalemia.

12. FINERENONE - TARGETING FIBROSIS AND IN-
FLAMMATION ADDRESSES A MAJOR COMPO-
NENT OF RESIDUAL RISK WITH A NOVEL EVI-
DENCE-BASED MECHANISM

Two large phase III RCTs examined the CV and kidney
effects of finerenone: FIDELIO-DKD [42] and FIGARO-D-
KD [43]. Two trials in 48 countries included over 13,000
type 2 diabetes mellitus patients with various levels of CKD
severity. A prespecified pooled analysis of the FIDELIO-D-
KD and FIGARO-DKD trials, named FIDELITY [44], was
published.

The FIDELIO-DKD [42] data showed that finerenone re-
duces the risk of CKD progression and CV events in pa-
tients with type 2 diabetes mellitus and advanced CKD. Sim-
ilarly, in FIGARO-DKD [43], compared to placebo,
finerenone improved CV outcomes in type 2 diabetes melli-
tus patients with stage 2-4 CKD and moderately elevated al-
buminuria or stage 1-2 CKD with severely elevated albumin-
uria. These results demonstrate the beneficial renal and CV
effects of finerenone in patients with advanced CKD and
type 2 diabetes mellitus. Moreover, the side-effect profile of
finerenone was like that of the placebo, albeit with a low ab-
solute risk of clinically relevant hyperkalemia.

FIDELITY has further validated the positive CV and re-
nal outcomes of finerenone in a broad spectrum of CKD pa-
tients, suggesting a possible additive effect between
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finerenone and SGLT-2is or GLP-1RAs that may be attribut-
ed to their distinct mechanisms of action [45]. However, as
these observations are from a prespecified pooled analysis,
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additional RCTs will be needed to assess the safety and effi-

cacy of SGLT2-inhibitor/finerenone

and GLP-1RA/

finerenone combinations in CKD treatment [45] (Fig. 5).

2
-
H
E.
o
=
=
B
=
2
&

DAPA-CED*#: Dapagliflozin (N=4304)
- eGFR =25 and <75 ml/min/1.73 m’
= UACR =200 and <5000 mg/g

EMPA KIDNEY®": Empagliflozin

(N=6000)

+ eGFR =20 and <45 ml/min/1 73 m* OR

= eGFR =45 and <90 ml'min/1 73 m? with
UACE. =200 mg/g (or protein creatinine
ratio =300 mg/g)

Albuminuria categories
Description and range
(UACR, mg/g)®
Al Al Al
Nomal- | Moderately Severely
muldly increased mcreased
mcreased
0-29 30-199 =300
1 Nommal or lugh =00
G Mid 60-89
R G3a Mild-moderate | 45-59
description
{ ]“”.‘du‘,‘l"“;‘_;?"’m,} ;| G3b Moderate—severe | 304
4 Severs 15-19
G5 Eidney failure =15

1. Petkovic V. et al. N Engl J Med 2019:380:2295-2306; 2. Bakns GL. et al. Am J Ngphrol 2019;50:333-344; 3. Fuilope

IM, ef al. Am J Nephrol 2019;50:343-3346;

4. Heerspink HIL, ef al. Nephrol Dialy Transplant 2020;35:274-282; 5. AstraZeneca
hitps:/clincaltnals. gov/ct?/showWNCT030361 50 [accessed 24 June 2020]; 6. Boehringer Ingelheim.
hitps:/iclimcaltnals gov/ct?/show™NCT03584110 [accessed 24 June 2020]; EMPA Kidney. hitps.\worw empakidpey ors/

[accessed 24 June 2020];
8. Gnd: EDIGO. Eidney Int Suppl 2013;3:1-150

Fig. (5). Finerenone results in CKD patients with type 2 diabetes mellitus. (4 higher resolution / colour version of this figure is available in

the electronic copy of the article).
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Advanced CKD, type 2 diabetes mellitus, and ACEis or
ARBs therapy increase hyperkalemia risk. In the FIDE-
LIO-DKD trial, hyperkalemia was reported in the treatmen-
t/finerenone arm was 11.8% vs 4.8% in the placebo arm.
The maximum mean difference in serum potassium between
these 2 groups was 0.23 mmol/l in the 4" month. Further,
clinically relevant hyperkalemia leading to hospitalization
was reported only for 1.4% in the treatment arm vs 0.3% for
the placebo arm. Physicians can mitigate this increased risk
by monitoring serum potassium and managing hyperkalemia
with the strategy used in the FIDELIO-DKD trial [46]. How-
ever, it should be noted that the cardiorenal benefits ob-
served in the overall patient population also extended to
those with the highest hyperkalemia risk.

Because of the combined cardiorenal benefits of
finerenone and underlying RAS blockade, continuation of
finerenone with utilization of potassium binders (RAS en-
ablement) would be recommended to reduce CV events.

Despite recommendations in several guidelines, MRAs
remain underused in CVD patients with CKD due to a high-
er risk of adverse events in this population [47]. According
to the experts on this panel, less than 1% of patients with hy-
pertension and ~50%-60% of those with heart failure are
treated with MRAs due to hyperkalemia risk and renal dys-
function concerns. The availability of selective non-steroidal
MRAs like finerenone will allow physicians to overcome
the therapeutic inertia against their use and make their appli-
cation in primary care and across different specialties more
feasible.

The KDIGO 2022 guidelines include a class 2A recom-
mendation for the use of non-steroidal MRAs in type 2 dia-
betes mellitus patients with an eGFR >25 ml/min/1.73 m’,
normal serum potassium concentration, and albuminuria de-
spite a maximum tolerated dose of a RAS inhibitor [6].

Recent updates in ADA guidelines recommend that pa-
tients with type 2 diabetes mellitus and CKD should be con-
sidered for treatment with finerenone to reduce CV out-
comes and the risk of CKD progression [37].

This is furthered strengthened by data from FIDELITY
[45] analysis where in 6.7% of patients who were on
SGLT-2is showed reduction in uACR by 37% with addition
of finerenone, thus, reflecting additive effects of the therapy.

In this context, it is essential to note that finerenone, a
novel non-steroidal MRA, with proven clinical cardiorenal
benefits in type 2 diabetes mellitus patients with CKD is a
new paradigm in the treatment of these patients.

13. OTHER PATHWAYS CURRENTLY IN CLINICAL
TRIALS FOR CKD

New drugs will continue to be discovered as our unders-
tanding of the pathogenic mechanisms of CKD progression
improves.

Pirfenidone is an anti-fibrotic agent that interrupts the
TGF-B pathway. The role it plays in delaying CKD progres-
sion is currently being evaluated [48]. Pentoxifylline, which
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modulates inflammatory and oxidative stress-related respons-
es, has been shown to reduce proteinuria when added to
RAS blockade in CKD patients [49].

14. CHALLENGES IN THE MANAGEMENT OF CKD
IN TYPE 2 DIABETES MELLITUS

Undoubtedly, there is an urgent need to develop new
therapeutic interventional strategies. Nonetheless, the CKD
patient journey can also be simplified if the commonly en-
countered challenges are addressed.

CKD is asymptomatic in the initial stages, making it dif-
ficult to diagnose. The metabolic derangement is observed
only during the later stages [10]. CKD screening protocols
can be further optimized in the Gulf region to facilitate early
diagnosis and intervention, thereby preventing disease pro-
gression.

Persistent increased microalbuminuria (WACR of 30-299
mg/g) has been identified as an early marker for CKD devel-
opment and increased risk of CVD in type 2 diabetes melli-
tus. However, microalbuminuria screening is requested very
rarely in cardiology departments, representing a significant
gap in clinical practice that needs to be addressed. The ex-
perts on the panel agreed that more frequent screening of
uACR (i.e., every 6 months, instead of annually) could help
diagnose CKD in its initial stages and improve prognosis. It
was recognized that all practitioners that GFR and albumin-
uria are highly effective biomarkers at predicting CVD risk
and they both should be universally utilized.

Elevated microalbuminuria with normal to mildly re-
duced eGFR is an indicator of CKD and CVD risk, and so is
normal albuminuria with moderately to severely reduced
eGFR [50]. In the classical model of CKD in type 2 diabetes
mellitus disease progression, the onset of moderate-to--
severely increased albuminuria precedes an eGFR decline
(below 60 ml/min/1.73 m®). However, albuminuria does not
necessarily progress linearly and can vary over the entire
course of disease progression. Regression to normoalbumin-
uria may also occur in some patients [15, 51]. Due to such a
heterogeneous nature of the disease, some patients present
with reduced eGFR without or before developing albumin-
uria [52]. As many cardiologists do not evaluate GFR, ex-
cept in specific scenarios such as when they need to intensi-
fy therapy in heart failure, and before cardiac catheterization
to determine the risk of contrast nephropathy, the opportuni-
ties for early CKD detection and intervention are lost.

Primary care physicians and cardiologists do not screen
patients for uACR as often as they should, thereby delaying
CKD diagnosis and referral to appropriate specialists.

Diagnostic and therapeutic inertia are prevalent in cer-
tain spheres of clinical care and often lead to suboptimal
treatment. At times, physicians fail to set appropriate goals
or are reluctant to modify treatment to achieve the set treat-
ment goals. There is scope for better control of hypertension
with the available therapies (either by dose optimization or
adding-on treatment) in patients with diabetes, CKD, and
proteinuria. It is also important to highlight that physicians
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find it challenging to give enough time to patients due to ex-
tremely crowded outpatient units and a shortage of support
staff [53]. While managing CKD patients, cardiologists
should use GFR and microalbuminuria as biomarkers of CV
risk.

Chronic kidney disease (CKD) impacts cardiovascular,
metabolic, and renal health. An interdisciplinary approach
can enhance the management of this condition. However,
there are only a limited number of multidisciplinary clinics
in the region that include nephrologists, endocrinologists,
and cardiologists. Easy access to multidisciplinary clinics is
a significant unmet need in the CKD treatment landscape.
All healthcare centers should have cardiorenal metabolic
clinics for comprehensive diabetes care for CKD patients.
These clinics may have specialized nurses instead of dia-
betes educators. Access to such clinics would ensure that the
patients are timely and comprehensively evaluated.

Recent clinical trials have shown that SGLT2is may ben-
efit patients with a lower eGFR threshold than initially rec-
ommended. Due to frequent updates in evidence, the ap-
proved label has undergone multiple modifications, reducing
the GFR thresholds from 60 to 20 ml/min/1.73 m’. This mod-
ification is frequently disregarded by medical professionals.
Previous guidelines advise against initiating these drugs if
eGFR is below 60 ml/min/1.73 m’, excluding patients with
proteinuria who might benefit. Therefore, physician updates
are necessary. Regulatory authorities should update package
inserts based on recent clinical trial evidence.

Polypharmacy in CKD patients reduces patient com-
pliance with prescribed therapies.

According to the experts on this panel, most patients are
aware of CKD. Still, they need additional education and
counselling to better understand their disease prognosis and
the risks of progression. Certain patients are unable to modi-
fy their lifestyle and dietary habits, potentially worsening
their prognosis.

Despite widely available insurance coverage, there is a
difference in tiers of insurance. In addition, different insur-
ance companies have different policies regarding annual
screening covering GFR and ACR.

15. DISCUSSION

We should take a comprehensive approach to managing
diabetes and its complications.

The updated KDIGO and ADA guideline consensus
states ‘A nonsteroidal MRA with proven kidney and CV ben-
efit is recommended for patients with type 2 diabetes melli-
tus, an eGFR >25 ml/min/1.73 m’, normal serum potassium

concentration, and uACR >30 mg/g despite maximum toler-
ated dose of RASi.’

Further, 2023 ESC guidelines recommends use of
finerenone in addition to an ACEi or ARB in patients with
type 2 diabetes mellitus and eGFR >60 mL/min/1.73 m’
with a uACR >30 mg/mmol (=300 mg/g), or eGFR 25-60
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mL/min/1.73 m* and uACR >3 mg/mmol (>30 mg/g) to re-
duce CV events and kidney failure.

Therefore, the first step towards effective management is
standardizing annual screening for GFR and ACR. Robust
screening of diabetes complications like CKD would lead to
early intervention and improved outcomes. Fool-proof
screening of CKD at the primary care level requires educat-
ing the primary care physicians about the current clinical
practice guideline recommendations on screening protocols.
The primary care physicians should also be made aware of
the link between CKD and CVD death risk to ensure that
they screen patients carefully and refer them to appropriate
specialists as early as possible. Establishing multidiscipli-
nary groups (like cardiometabolic, renal-metabolic, and car-
diorenal groups) is the need of the hour that will help pro-
vide patients with proper specialist care and allow special-
ists to collaborate effectively while simultaneously garner-
ing real-world clinical experience with novel therapies like
finerenone. Lack of published data from the region high-
lights the importance of establishing national and regional
cardio-renal metabolic registries that could initially be start-
ed within the well-established large diabetes center in each
country.

CONCLUSION

Finerenone is an effective treatment that addresses a ma-
jor component of CKD residual risk by targeting fibrosis
and inflammation. Data from phase 4 studies on finerenone
would provide additional insights into its impact on the real--
world CKD patient population. 6.7% of patients enrolled in
the finerenone trials were on SGLT2is, which showed addi-
tive effects of both therapies. Although mechanistic studies
and the data from FIDELITY analysis show that SGLT2is
and finerenone may have an additive effect, whether it also
applies to the real-world CKD patient population remains to
be seen. The RCTs on finerenone/SGLT2i combination ther-
apy may shed more light on the extent of this potential addi-
tive effect. Nevertheless, based on the data from FIDE-
LIO-DKD and FIGARO-DKD, it can be concluded that
there was no negative interference between finerenone and
SGLT2is.

Developing a CKD therapy targeting inflammation and
fibrosis has taken decades, tapping into a previously unused
mechanism in CKD treatment. The selectivity of finerenone
for the MR will potentially allow its broader clinical applica-
tion in multiple disease areas beyond CKD in type 2 dia-
betes mellitus. Studies to look at the role of finerenone in
controlling CKD from etiologies other than type 2 diabetes
mellitus are currently underway.
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