
BACKGROUND AND OBJECTIVES
•	Diabetes is one of the leading causes of chronic kidney disease (CKD) worldwide, 

with CKD affecting 36% to 40% of patients with diabetes, or ~11 to 12 million 
patients in the United States (US) (Nelson 20191; Wu 20162; CDC 20203).

•	As new therapies are developed to slow the progression of CKD in patients with 
comorbid type 2 diabetes mellitus (T2D), it is important to understand the real-
world treatment patterns, safety profiles of current treatments, and residual risk for 
long-term disease progression among patients with CKD and T2D. 

•	This systematic literature review (SLR) was conducted to evaluate these research 
questions using published data for patients in the US.

METHODS 
•	Search terms included key words for disease, outcomes, and study designs of 

interest to identify real-world studies of patients with CKD and T2D receiving 
finerenone, steroidal mineralocorticoid receptor antagonists (sMRAs) (eg, 
spironolactone and eplerenone), angiotensin-converting enzyme inhibitors/
angiotensin-II receptor blockers (ACEIs/ARBs), glucagon-like peptide-1 receptor 
agonists (GLP-1s), or sodium-glucose cotransporter-2 inhibitors (SGLT-2is).

•	Following Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) and the National Institute for Health and Care Excellence (NICE) 
guidance for SLRs, inclusion/exclusion criteria were applied by 2 independent 
reviewers, and quality assessments were conducted on included studies. All 
data extracted from the studies and included in the SLR were fully validated by a 
second researcher.

RESULTS 

•	A total of 17 studies were included; of which, 14 reported treatment patterns, 6 
reported safety, and 9 reported disease progression. Most of the studies were 
retrospective analyses (n=14), and the remaining 3 were cross-sectional.  

Treatment patterns
•	The proportion of patients receiving each class of treatment varied widely; 

however, ACEIs and ARBs were used most frequently (Figure 2).

•	The usage of ACEIs and ARBs reported in the literature appears to be in line with 
current guidelines, though the use of SGLT2 inhibitors (SGLT2is) appears low in 
this patient population.
−	Current therapeutic adoption of SGLT2is may be underreported in the 

literature as there has not been adequate time to gather data since the 
introduction of SGLT-2is as a treatment option for CKD associated with T2D. 

•	sMRA usage, CKD stage, and albuminuria severity may contribute to the 
variations in ACEI and ARB use (Figure 3), with concomitant sMRA treatment, 
earlier stage CKD, and macroalbuminuria associated with higher proportions of 
patients receiving ACEI or ARB.

Safety and disease progression 
•	The incidence of serious hyperkalemia was infrequently reported, but among 

patients with stage CKD 3 or 4, rates varied by treatment and comorbid heart 
failure (HF) (Figure 4). 
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Figure 1. PRISMA diagram showing flow of literature

Citations excluded 
(N=1,225)

Citations included from additional  
bibliography checks (N=2)

Literature search via Embase.com from  
January 1, 2010 to March 13, 2020

(N=1,305)

Identification

Search results combined, unique records  
remaining after duplicates removed  

(N=1,305) 

Citations screened on basis  
of title and abstract   

(N=1,305) 

Citations excluded (N=65),  
for the following reasons:
• Not a population of interest (N=1)
• No outcomes of interest (N=1)
• Not a study design of interest (N=12)
• Previously published SLR/meta-analyses (N=3)
• Not country of interest (N=47)
• Non-English language publication (N=1)

Full-text articles assessed  
for eligibility (N=80)

Screening

Eligibility

Publications included (N=17)
Included

Key: PRISMA4 – Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR – systematic literature review.

Figure 2. Patients receiving each class of treatment
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Figure 3. Factors potentially affecting ACEI and ARB use in patients with CKD 
and T2D 
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Figure 4. Incidence of serious hyperkalemia among patients with CKD stage 3 
or 4 based on their treatment and HF status
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Key: ACEI – angiotensin-converting enzyme inhibitor; ARB – angiotensin-II receptor blocker; HF – heart failure; sMRA – steroidal mineralocorticoid 
receptor antagonist. 

•	Potassium monitoring was protective of hyperkalemia in all patients treated with 
an ACEI or ARB (risk ratio [RR]: 0.19, 95% CI: 0.11, 0.36), as well as patients with 
HF who were treated with an ACEI or ARB (RR: 0.46, 95% CI: 0.16, 1.36), and 
patients treated with an sMRA (RR: 0.26, 95% CI: 0.01, 4.79).

•	sMRA users, compared to matched non-users, experienced higher frequencies 
of acute kidney injury (AKI), renal decline, diabetic retinopathy, stroke, 
hyperkalemia, acute coronary syndrome, peripheral artery disease, and HF. 
Progression to end-stage renal disease (ESRD) was similar among sMRA users 
and matched non-users.
−	The highest rates of safety events were seen among sMRA users of <6 

months compared with users of ≥6 months and non-users.
−	When patients with HF were considered separately, safety event rates were 

similarly highest for sMRA users of <6 months.

•	ACEI, ARB, and sMRA users had residual disease progression.
−	As these drug classes are recommended for use in patients with risk factors 

for disease progression, this association may be due to the patient population 
assessed rather than due to the treatment received.

LIMITATIONS
•	There were limited data addressing treatment switches and sequences, as well as 

rates of cardiovascular mortality.

•	The studies identified by this review were based in the US; therefore, the results 
of this literature review may not represent real-world trends in other geographical 
regions.

CONCLUSIONS 

•	ARBs or ACEIs were used more frequently than GLP-1s or SGLT-2is. 

•	sMRA use was correlated with a greater likelihood of receiving ARB or ACEI 
treatment, rates of adverse events, and renal decline.

•	ARB or ACEI administration was associated with an increased risk of CKD 
disease development and progression to ESRD. 

•	Limited usage and availability of GLP-1s or SGLT-2is during the time period 
covered by identified studies is a potential explanation for the lack of overall 
reported outcomes data for these treatments. 

•	Additional research is needed on patients with CKD and T2D to address current 
gaps in the literature, including treatment switching and sequences, impact 
of the introduction of SGLT2is on treatment patterns, development of HF, and 
cardiovascular mortality.
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