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Abstract: The burden of chronic kidney disease (CKD) and other comorbidities, such as hypertension and diabetes, which increase
the risk of developing CKD, is on the rise in the Middle East and Africa. The Middle East and Africa CKD (MEA-CKD) steering
committee, comprising eminent healthcare specialists from the Middle East and Africa, was formed to identify and propose steps to
address the gaps in the management of CKD in these regions. The current article lists the MEA-CKD steering committee meeting
outcomes and evaluates the available evidence supporting the role of novel therapeutic options for patients with CKD. The need of
the hour is to address the gaps in awareness and screening, early diagnosis, along with referral and management of patients at risk.
Measures to bring about appropriate changes in healthcare policies to ensure access to all benefit-proven protective therapies, including
novel ones, at community levels are also vital for reducing the overall burden of CKD on the healthcare system as well as governing
bodies, especially in developing countries of the Middle East and Africa.
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Introduction

Chronic kidney disease (CKD) is a major cause of morbidity and mortality in developing as well as developed countries.'
CKD is associated with 35.8 million disability-adjusted life years (DALYSs), one-third of which is attributed to diabetic
kidney disease (DKD). The age-standardised DALY rates in North Africa and the Middle East are above 500 per 100,000
population.” Between 2000 and 2016, the overall prevalence of CKD stages 1-5 was 15.8% and CKD stages 3—5 was
4.6% in Africa." The prevalence of end-stage kidney disease (ESKD) in the Middle East (including Iran, Egypt, Turkey,
Tunisia, Yemen, Syria, Lebanon, Qatar, and Iraq) ranged between 55 and 818 per million population.®> The prevalence of
CKD stages 3—5 in Abu Dhabi was 2.8% in females and 4.6% in males.”

The identification of risk factors for CKD is essential for improving personal and community health, considering some of
these risk factors can be modified. Similarly, the identification of treatable targets can prevent or slow down the progression of
CKD to ESKD.? According to the Global Burden of Diseases, Injuries, and Risk Factors Study, some of the commonest risk
factors for CKD include impaired fasting plasma glucose, hypertension, sodium-rich diet, high body mass index, and
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increased exposure to lead. Furthermore, CKD burden in Eastern Europe, East Asia, tropical Latin America, and Western sub-
Saharan Africa is mainly attributed to high blood pressure, while high fasting plasma glucose level is the major risk factor in all
other regions.” DKD is considered a significant burden in the Gulf Cooperation Council (GCC), as more than one-third of
individuals with diabetes eventually develop kidney disease.® Diabetes was observed to be a cause of ESKD in 41% of patients
undergoing haemodialysis in the GCC countries.’

Although the numbers are worrying, the steps taken to address these concerns are considerably minimal. Hence, there is a need
to address these concerns at the earliest to reduce the morbidity and mortality associated with CKD in the Middle East and Africa.

Overview of CKD Management

Chronic kidney disease has been defined as “the presence and persistence of any of the following: estimated glomerular
filtration rate (eGFR) of <60 mL/min/1.73 m? albuminuria >30 mg/24 h, or markers of kidney damage (e.g. isolated
proteinuria or isolated haematuria or structural abnormalities of the kidneys) present for more than 3 months”.® Progression
of CKD is influenced by numerous cardiovascular and noncardiovascular risk factors that are preventable, and it is
accelerated in the presence of multiple risk factors.”'® Noncardiovascular risk factors include urinary tract infections,
renal stones, overuse of nonsteroidal anti-inflammatory drugs (NSAIDs), and history of polycystic kidney disease.'”

The management of CKD needs a multipronged approach to control comorbidities, prevent the progression of CKD
and its associated complications, as well as to address CKD complications.

While primary prevention aims at appropriate management of CKD risk factors, secondary prevention includes steps taken to
diagnose CKD early, to refer timely, and to start measures for preventing the progression of CKD. Tertiary prevention aims at
regulating CKD progression and providing better treatment of established CKD to prevent associated morbidity and mortality
(Figure 1). These measures can, in turn, decrease the risk of cardiovascular disease (CVD) and associated mortality.""
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Gaps in the Management of CKD

The progression of CKD can often lead to numerous complications that are noted at lower levels of kidney function and
can interact with each other. Some of these include hypertension, CVD, mineral bone disorder, anaemia, and volume
overload, along with acid—base and electrolyte abnormalities. Some of these complications can, in turn, worsen kidney
function, eventually resulting in morbidity, poor quality of life, and mortality.'> However, there are several gaps related to
the appropriate identification and management of CKD reported in literature. These gaps are primarily related to

awareness and screening, early diagnosis, referral and management.

Awareness and Screening
Emerging evidence suggests that the proper care of patients with CKD risk factors, such as diabetes, remains unaddressed
despite the availability of consensus statements and guidelines. Studies from the Middle East have highlighted the lack of
awareness among the medical community as well as the general public related to the recent preventive and therapeutic
advancements.'® The prevalence of CKD risk factors, such as diabetes, obesity, and hypertension, is high in the Middle East
countries. However, there is a lack of awareness about the influence of these risk factors on CKD in Arab countries. This
lack of epidemiological data is considered a stumbling block for the effective implementation of preventive policies.'*
While the role of screening for CKD among high-risk groups, such as the elderly and patients with comorbid
conditions (diabetes, hypertension, and CVD) or a family history of CKD, has been noted to be efficient in developed
countries, its efficacy in developing countries has not yet been evaluated in detail.'> The lack of a data registry system for
recording the prevalence of disorders, such as ESKD, is also highlighted.?

Expert Opinion

There are considerable gaps in terms of awareness and screening of CKD, owing to its asymptomatic presentation until
the advanced stage. Further, there is ambiguity about the role of primary care physicians and non-nephrology specialists
in identifying patients at risk of CKD; underutilisation of urine albumin values for screening; and the lack of several
aspects, including CKD registry, clear criteria for identifying high-risk patients, interaction between scientific societies
related to kidney health, awareness about unregulated use of NSAIDs, and community education.

Early Diagnosis

The lack of early diagnosis of CKD and its risk factors is another common concern. Chronic kidney disease is often
underdiagnosed and undertreated in primary care settings. Kidney disease related to diabetes is underreported in the Middle
East. Further, studies have also reported under-diagnosis (33%) and under-treatment (76%) of another risk factor, hyperten-
sion, in the United Arab Emirates.'* Accurate estimation of glomerular filtration rate (GFR), which is essential for the
diagnosis of CKD, may be a challenge in resource-limited countries, as the population-wide eGFR validation studies to
evaluate and suggest an appropriate equation for such population are generally lacking.'> Additionally, lack of reimburse-
ment (for creatinine or albumin evaluations) and access to healthcare facilities prevent the early diagnosis of CKD.

Expert Opinion
High-risk groups are not adequately identified and treated. There is a lack of risk stratification at the primary care level
and failure to record and report eGFR.

Referral

Patients with CKD often consult nephrologists during later stages (stages 4 and 5), owing to low level of awareness and
delayed referrals from primary healthcare providers, low socioeconomic and educational status of the patients, and the
parallel practice by complementary alternative medicine practitioners.'> Poor co-ordination and conflicting advice among
specialists have also been cited as common barriers for the appropriate management of patients who are at risk of
developing CKD.'¢
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Expert Opinion
Late referral to nephrologists is common, and there is the need for a comprehensive model of care. The lack of enough
nephrologists may have a role in inadequate care, while socioeconomic and educational status could influence patient choices.

Management
Inadequate management of patients at risk of CKD has also been reported across different studies. Although several
evidence-based guidelines are available, the failure to implement these guidelines in clinical practice can lead to
suboptimal management. Also, some of the up-to—date guidelines do not list all therapies despite the availability of
robust evidence for such therapies. Further, the extent of evidence-practice gaps remains unknown in several countries, as
the majority of such studies were conducted in high-income countries. One such study conducted in Australia has
revealed that guideline-based management to address hyperlipidaemia and hypertension was not carried out in 64% and
59% of patients with CKD, respectively.'’

Another issue of concern is the financial barriers in LMICs wherein access to healthcare is limited. This has also been
reported in high-income countries, as the burden of CKD is higher among those with relatively fewer means.'’

Other aspects that have been noted to hamper the appropriate management of CKD patients include shortage of
kidney care specialists (including nephrologists, nurses specialised in CKD, dieticians, and community workers), along
with poor healthcare delivery systems, and health infrastructure.'

Expert Opinion
Adaptation of novel therapies, appropriate management of hypertension and diabetes to avoid CKD, utilisation of
nonpharmacological approaches, and management of acidosis and bone and mineral disorders are lacking.

Proposed Solutions to Address the Gaps in CKD Management
The proposed solutions that were discussed during the executive meeting of the MEA-CKD committee have been
categorised into those related to awareness and screening, early diagnosis, and management.

Awareness and Screening

Numerous studies have suggested adopting several measures to improve the management of patients at risk of CKD and
CVD. Among these, prime importance has been given to the efforts to increase awareness and better screening and
management of patients at high risk of CKD and CVD.'® Although the cost-effectiveness of mass screening has not been
assessed in LMICs, targeted screening may be a feasible option. This should involve the identification of the risk factors
(such as hypertension and diabetes) followed by the screening of individuals with these risk factors to ascertain the
presence of CKD through biochemical methods, including screening for albuminuria and eGFR. Commemorative days,
such as World Diabetes Day or World Kidney Day, should also be effectively used to screen for CKD and improve
awareness about the perils of this disorder among both patients and general practitioners. Funds for screening could be
arranged by non-governmental organizations, societies in partnership with the government and multi-national coopera-

tion of pharmaceutical companies.'

Expert Opinion

Utilise national renal societies, nephrology conferences, and commemorative days, such as World Kidney Day, to create
awareness about novel therapies and the need for early identification and management of CKD among patients as well as
primary healthcare professionals. Taking steps to create CKD registries and identifying high-risk groups may also be beneficial.

Early Diagnosis

The course of CKD is generally considered to be silent. However, contrary to this belief, several symptoms may point
towards disease progression. A conscious enquiry of these symptoms is necessary for better management of patients at high
risk of CKD. Some of these symptoms include nocturia, leg swelling, foaming in the urine, loss of appetite, chronic malaise,
poor concentration, and poor sleep. The numbers and the severity of these symptoms may increase as the CKD stage
worsens. Patients at high risk of CKD may need to be screened for albuminuria and eGFR.'® Therefore, measures to increase
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the awareness and screening of patients at risk of developing CKD should be implemented at the earliest, especially in the
LMICs of the Middle East and Africa, where the burden of disorders, such as hypertension and diabetes, is on the rise.

Expert Opinion

Innovative steps, such as automated reporting of eGFR, could be highly beneficial in addressing the gaps related to early
diagnosis. Testing for albuminuria and evaluating urinary albumin-to—creatinine ratio (UACR) on a routine basis among
patients at risk of developing CKD could also help identify CKD patients and should be implemented. Primary care
physicians are to be updated about the risks for CKD progression and need for early diagnosis and referral.

Management

Addressing the evidence-practice gap among patients who are at risk can potentially decrease the progression of CKD
over a period. The use of decision support tools that can automatically generate guideline-based advice based on the
clinical and laboratory data should be promoted. These tools can be helpful for early diagnosis as well as appropriate
management with newer therapies with more effective outcomes.'”

Several novel therapeutic approaches have now been suggested by evidence-based guidelines, such as that from the
Kidney Disease: Improving Global Outcomes (KDIGO). Steps should be taken to increase the awareness and imple-
mentation of these guidelines. Another issue that needs to be addressed is the variability in the availability and cost of
treatments recommended in the guidelines. Many of the guideline-endorsed therapies are not equally accessible across
different healthcare settings.'” Therefore, steps should be taken to address these issues so that the adaptation and
implementation can be adequately addressed in LMICs. Real-world studies that evaluate the cost-effectiveness of
novel therapies can also be beneficial in this regard.

The lack of functional health insurance systems that deter the procurement of medications as a part of secondary or
tertiary prevention strategies is also a concern in the LMICs."> Appropriate changes in the healthcare policies issued by
the local and national governing bodies are vital to ensure adequate and appropriate care for those at a high risk of
developing CKD, especially among those with pre-existing disorders, such as diabetes and hypertension.

The adoption of an integrated approach, as in developed countries, may be beneficial in the management of chronic
disorders. Approaches such as the Innovative Care for Chronic Conditions (ICCC) by the World Health Organization
(WHO) suggest the use of a unique platform between families/patients, healthcare professionals, and communities to
exchange and provide information related to the management of chronic disorders. This will also aid in motivation and
improving preparedness for managing these disorders. A platform to ensure continuity of care is also suggested in this
model. Further, engaging policymakers and legislation for providing leadership and advocacy to improve the access of
novel medications to the community is the key aspect of the WHO model."

Outsourcing of certain aspects of management has been adopted as a solution to lessen the burden on the government
healthcare facilities. One such example is the outsourcing of haemodialysis procedures in Saudi Arabia. The Ministry of
Health, along with outsourced dialysis centres, cater to 62% of the haemodialysis patients in Saudi Arabia.?® In any such
arrangement, quality of care and maintenance of standards need to be assured.

Expert Opinion

Both general practitioners and specialists should be made aware of the need for nephroprotection along with early
identification and management of patients at risk of CKD. Better management of comorbidities is also the need of
the hour along with efforts to slow the progression of CKD. Steps should also be taken to increase patients’ access to
novel therapies through changes in government policies to include these medications in various coverage plans. Further,
trials to prove the cost-effectiveness of the novel therapies was also suggested.

Novel and Upcoming Therapies in CKD

The implementation of therapies with proven benefits is the fastest and most efficient method to improve kidney
outcomes among patients at risk and/or diagnosed with CKD. Some of the strategies that have been proven to be
useful in improving CKD outcomes include controlling blood pressure, using angiotensin-converting enzyme
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(ACE) inhibitors or angiotensin receptor blockers (ARBs), reducing proteinuria, and using statins.'” The blockage
of the renin—angiotensin system (RAS) with either ACE inhibitors or ARBs can slow down disease progression in
individuals with DKD.'"® However, the use of ACE inhibitors or ARBs may be associated with hyperkalaemia,
especially in advanced CKD, while a reduction in GFR is expected based on the mechanism of action with longer
preservation of GFR.?'

The use of glycaemic control agents, such as sodium-glucose transport protein 2 (SGLT2) inhibitors, has been
observed to have several additional benefits, including reduction of albuminuria, improved cardiovascular outcomes, and
decreased progression of CKD among patients with diabetes.'® Other novel therapies being evaluated include miner-
alocorticoid receptor antagonists (MRAS), anti-inflammatory drugs, and drugs that mitigate oxidative injury.? Among
these, the SGLT2 inhibitors have been reported to be associated with reductions in cardiovascular event rates, blood
pressure, and weight, apart from slowing nephropathy progression.

The nonsteroidal MRA, finerenone, has been reported to have beneficial effects in slowing down nephropathy
progression.”*** Further, glucagon-like peptide-1 receptor agonists (GLP-1RA) have shown cardiovascular and renal
benefits among patients with diabetes and CKD.?

SGLT2 Inhibitors in CKD Management

The Dapaglifiozin and Prevention of Adverse Outcomes in Chronic Kidney Disease (DAPA-CKD) trial has been driving
the emergence of the SGLT2 inhibitor class into the treatment landscape of CKD, irrespective of diabetes presence. This
trial assessed the efficacy and safety of dapagliflozin among patients with CKD, with or without type 2 diabetes (T2D).
Dapagliflozin was associated with a significant reduction in the risk of ESKD, sustained >50% eGFR decline, and death
due to renal or cardiovascular causes compared to placebo (197 vs 312 events; hazard ratio (HR), 0.61; 95% confidence
interval (CI), 0.51-0.72; p<0.001). Notably, this effect was consistent across prespecified subgroups, including patients
with or without T2D, those with eGFR <45 mL/min/1.73 m* or >45 mL/min/1.73 m?, and those with UACR <1000 mg/g
or >1000 mg/g at baseline.”®

Further, the risk of ESKD, sustained >50% eGFR decline, or death due to renal causes was also reduced significantly
in the dapaglifiozin group compared to placebo group (142 vs 243 events; HR 0.56; 95% CI 0.45-0.68; p<0.001). All-
cause mortality was also lower with dapagliflozin compared to placebo (101 vs 146 deaths; HR, 0.69; 95% CI, 0.53 to
0.88; p=0.004).%

This trial was stopped early as per the recommendations of the independent data monitoring committee because of the
overwhelming benefit in the intervention group.®® Findings of the DAPA-CKD trial build upon the evidence for dapaglifiozin
in the prevention of hospitalisation for heart failure (HF) and worsening of renal disease in DECLARE?’ and reduction in the
risk of worsening HF and CV death in DAPA-HF studies.”® Notably, the DAPA-CKD trial outcomes suggested that the
kidney-protective effects of SGLT2 inhibitors extend to a broader cohort of patients with CKD without T2D, for whom ACE
inhibitors/or ARBs are the only therapeutic options available for slowing progression to ESKD or kidney failure. Further,
dapagliflozin was observed to be safe for individuals with an eGFR as low as 25 mL/minute/1.73 m?.?

A class effect in reducing the risk of composite kidney disease endpoints in T2D was noted with SGLT2
inhibitors as per the outcomes reported in EMPAREG-OUTCOME, CANVAS, DECLARE, and CREDENCE trials
(Figure 2).2°% A significant reduction in the risk of DKD progression and HF was noted with all classes of SGLT2
inhibitors. ™

Large-scale studies to evaluate the cost-effectiveness of SGLT2 inhibitors are required to substantiate the overall
benefits of this class of drugs in the prevention or regulation of CKD among patients with diabetes.

Finerenone in Patients with T2D and CKD

Overactivation of the mineralocorticoid receptor has been attributed to the progression of renal and cardiovascular
dysfunction among those with CKD and diabetes. Finerenone, a nonsteroidal selective MRA, reportedly had better anti-
inflammatory and antifibrotic effects compared to steroidal MRAs in preclinical models. The Finerenone in Reducing
Kidney Failure and Disease Progression in Diabetic Kidney Disease (FIDELIO-DKD) trial evaluated the beneficial
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effects of finerenone among patients with advanced CKD and T2D in terms of prevention of CKD progression and
reduction in cardiovascular morbidity and mortality.**

A significant reduction in the risk of sustained >40% eGFR decline, kidney failure, or death from renal causes
was noted with finerenone compared to placebo in the FIDELIO-DKD trial. Further, finerenone therapy was also
associated with a better reduction of UACR compared to placebo. However, higher rate of hyperkalaemia-related
discontinuation was noted in the finerenone group compared to placebo group (2.3% and 0.9%, respectively).?*

GLP-IRAs in T2D and CKD

The renal benefits of glucagon-like peptide-1 (GLP-1) receptor agonists (GLP-1RAs) are indirectly attributed to
the potential of reducing blood glucose, insulin level, weight, and blood pressure. Further, these may also
influence endothelial dysfunction and inflammation, thus conferring a direct cardio-renal protective benefit in
patients with diabetes and CKD. The use of human GLP-1 analogues is approved for use in patients with T2D
with eGFR up to 15 mL/min/1.73 m?. However, the use of GLP-1RAs among patients with eGFR below 30 mL/
min/1.73 m? is contraindicated owing to the risk of accumulation and toxicity. Further, the exact renoprotective

mechanisms and the cardio-renal protective effect of GLP-1RA in moderate-advanced DKD are unknown.*

Role of Diet Optimisation

The kidney has a unique role in nutrient metabolism and adequate nutrient homeostasis is often lacking in patients with
CKD. Alterations in the nutrient homeostasis can lead to further worsening of the condition. Monitoring nutritional status
and modification of the nutrient intake is hence considered to have a vital role in the management of patients with
CKD.** Low-protein diet and plant-based dietary regimens have been recommended in the KDIGO guidelines for
patients with CKD stages 3 to 5. Low-protein diets are reportedly associated with reduced urinary protein excretion and
single nephron hyperfiltration, thereby exerting a renoprotective effect. These effects are similar to SGLT2 inhibitors and
hence, low-protein diet is considered to work in synergy with SGLT2 inhibitors to reduce the progression of CKD.*
Further evaluation of these aspects in the Middle East and African population would be beneficial in planning the
therapeutic strategy for patients at risk of CKD.
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Implications of Novel Therapies in CKD Management
The positive outcomes of the key trials with novel therapies, such as SGLT2 inhibitors, for patients with T2D
have been acknowledged by several guidelines that suggest a re-look into the management of individuals at risk of
CKD. The 2020 KDIGO Diabetes Management in CKD guideline has evaluated the current advances in monitor-
ing and treatment of patients with diabetes and CKD who are at a high risk of poor health outcomes.*®
According to the KDIGO 2020 guidelines, preventive strategies, such as glycaemic and blood pressure control, lipid
management, regular exercise, optimal nutrition, and cessation of smoking, have been recommended for all patients with
diabetes (Figure 3). The combination of metformin and SGLT2 inhibitor has been recommended for most of the patients
with T2D when the eGFR is >30 mL/min/1.73 m?. The use of SGLT2 inhibitors is recommended for patients with T2D
and CKD while addition of RAS inhibitor is suggested for patients with comorbidities such as albuminuria and
hypertension.>® However, MRAs should be used with caution, owing to the risk of hyperkalaemia or decline in GFR
(reversible); especially among those with a low eGFR.*’

Conclusion

There are several gaps in the patient care and management of CKD in the Middle Eastern and African regions.
When addressing CKD-related gaps, it is important to appraise the designated regional administrative decision-
makers about the findings and proposed solutions to develop a proper and comprehensive implementation strategy.
These strategies are parallel to the establishment of patient data registries and augmented epidemiological studies.
International guidelines related to CKD management should be implemented while considering the outcomes of
recent trials highlighting the benefits of novel approaches in the management of CKD or at risk for CKD patients.
This includes adopting novel treatment strategies, such as SGLT2 inhibitors and mineralocorticoid receptor
antagonists. Novel treatment strategies might necessitate financial support or subsidised programmes to make it
available in LMICs. Customised local guidelines may be needed in situations where international guidelines are
inapplicable.
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