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therapy and focused nephrology care against the risk 
of referring patients who may never experience disease 
progression or associated complications. Without clear 
consensus from the US Preventive Services Task Force 
and or clinical practice guidelines about whether/how 
to identify patients at high risk of CKD progression, pri-
mary providers have faced this complex decision with 
limited guidance.

Emerging data on several agents shown to attenuate 
progression of diabetic and in some cases non-diabetic 
kidney disease and reduce associated cardiovascular 
complications necessitate a closer examination into how 
older adults with CKD are identified, prioritized for 
nephrology referral, and evaluated for kidney life-extend-
ing therapies. For three decades, nephrologists and 
primary providers alike relied on renin-angiotensin-aldo-
sterone system (RAAS) antagonists as the only available 
therapy demonstrated to slow CKD progression, under-
standably discouraging nephrologists in their ability to 
favorably alter the trajectory of disease perhaps most 
notably in older adults where competing risks of frailty, 
major cardiovascular events, and death are most promi-
nent [2–4]. Entering a new CKD treatment era coincid-
ing with more patients aging well into their eighth, ninth 

Background
Chronic kidney disease (CKD) in older adults presents 
unique challenges to primary care providers related to 
diagnosis, appropriate referral, and treatment consider-
ations. When considering diagnosis, primary providers 
must balance the stress patients experience when diag-
nosed with CKD, the burden of visiting additional care 
providers, and utilization of limited healthcare resources 
against the risk of kidney disease progression and devel-
opment of complications related to advanced CKD and 
end-stage kidney disease (ESKD). Further confounding 
this decision-making process is the idea that biologic age-
related kidney function loss must be distinguished from 
pathologic causes of CKD [1]. Providers are tasked with 
balancing referring patients to nephrology early enough 
to afford patients opportunities for kidney protective 
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and tenth decades, and available CKD therapies show-
ing benefit in early disease, calls for a re-examination of 
the traditional CKD treatment paradigm. Strengthening 
partnerships between nephrology and primary care to 
support primary providers’ treatment of early stage CKD 
care, could amplify the population effect of newer thera-
pies and extend their longitudinal benefits to patients 
with kidney disease [5, 6].

Diagnosing CKD in older adults
Chronic kidney disease is defined by both measures of 
glomerular filtration rate (GFR) and albuminuria (often 
described interchangeably with proteinuria), sustained 
over a multi-month time span to establish chronicity. The 
GFR categorizes patients into one of six CKD “G stages” 
(and the urine albumin to creatinine ratio (UACR) cat-
egorizes patients into one of three “A” stages), determines 
a patient’s place on the CKD spectrum vis-a vis likeli-
hood of progression to kidney failure and guides treat-
ment considerations [7]. The GFR ranges are age agnostic 
and thus the treatment guidelines for each GFR range 
apply to persons of all age groups. Some have argued that 
defining CKD stage using the same GFR ranges across 
the age spectrum does not adequately consider the mini-
mal morbidity and mortality risk associated with GFR 
just below 60 mL/min in the older adult population and 
that by designating all older adults with an estimated 
GFR (eGFR) 45 to less than 60 mL/min/1.73m2 as CKD 
Stage G3a, providers risk misclassifying age-related loss 
of kidney function as pathologic disease. Delanaye and 
colleagues have referred to this misclassification as “med-
icalizing senescence” [1]. Indeed, while not true for all 
older adults, there is compelling evidence to suggest that 
older persons generally experience slower rates of CKD 
progression than younger adults [8].

The presence and severity of frailty should be consid-
ered when evaluating kidney function in older adults. The 
serum creatinine – a by-product of muscle metabolism 
– is the most commonly used marker of the efficiency of 
solute (waste) removal. The eGFR is typically determined 
using a population regression equation incorporating the 
serum creatinine, age, and sex, recognizing that on aver-
age older persons and women typically have lesser mus-
cle mass than younger persons and men [9]. Older adults 
with sarcopenia manifest lower than expected serum cre-
atinine concentrations at a given level of kidney function 
(and in turn, higher eGFR); thus, older adults with frailty 
will often appear to have less severe CKD, or CKD will 
be masked entirely [10]. Confounding by body compo-
sition should be considered when evaluating the serum 
creatinine concentration and eGFR in frail older persons. 
Alternatively, eGFR may be calculated using serum cys-
tatin C, concentrations which are not dependent on mus-
cle mass and creatinine generation [11].

When considering diagnosing CKD in the older adult 
population, it is helpful to consider complications fre-
quently seen with early and moderate stages of the dis-
ease. Chronic kidney disease is strongly associated with 
cardiovascular morbidity and mortality and the asso-
ciation strengthens with lower eGFR and more severe 
degrees of albuminuria/proteinuria [12]. While many 
providers obtain regular serum urea nitrogen and cre-
atinine concentrations through commonly ordered meta-
bolic panels, the risk of cardiovascular disease associated 
with CKD is largely driven by one’s degree of albumin-
uria, rather than eGFR [13]. Screening for albuminuria 
not only helps to differentiate pathologic glomerular dis-
ease from physiologic age-related loss of kidney function, 
it also risk stratifies patients most in need of nephrology 
evaluation and kidney protective therapy. Several guide-
line writing bodies and kidney disease-focused advocacy 
societies agree that targeting CKD screening to those at 
highest risk of developing the disease (i.e. those with type 
2 diabetes mellitus and hypertension) strikes a reason-
able balance between diagnostic accuracy and resource 
utilization [14, 15]. Additionally, as payers are increas-
ingly tying providers’ reimbursement to meeting qual-
ity metrics, national bodies focused on care quality have 
recommended screening all patients aged 18–85 with 
diabetes with an annual GFR and UACR [16]. Despite 
these guidelines and the well-established risks of cardio-
vascular events associated with albuminuria/proteinuria, 
albuminuria screening rates among persons with diabe-
tes across the US remain stagnantly low [17]. Histori-
cally, enthusiasm for population-wide screening for CKD 
has been hindered by a paucity of effective therapies to 
treat kidney disease once identified; in the coming years, 
groups including the US Preventive Services Task Force 
will re-evaluate the potential benefits and challenges 
associated with more comprehensive screening initiatives 
[18].

Opportunities to slow kidney disease progression
For nearly thirty years, the only agents available to atten-
uate progression of kidney disease were inhibitors of the 
renin-angiotensin aldosterone system, namely angioten-
sin converting enzyme (ACE) inhibitors and angiotensin 
receptor blockers (ARBs). While several studies explored 
the combination of drugs of both classes, there did not 
appear to be net benefit, and risks, including those of 
hyperkalemia, hypotension, and abruptly impaired kid-
ney function, were more frequent and/or severe [19–
21]. Among patients with CKD and type 2 diabetes, 
sodium-glucose transporter type 2 (SGLT2) inhibitors, 
finerenone, a non-steroidal mineralocorticoid receptor 
antagonist, and glucagon-like-peptide-1 (GLP1) recep-
tor agonists have substantially broadened the repertoire 
of agents available to slow CKD progression [22–26]. The 
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advent of these potent therapies affects the calculus pri-
mary providers face when screening for, and considering 
treatment for, CKD in patients with diabetes across the 
age spectrum, including the older adult population [27, 
28]. While CKD modifying benefits of finerenone and the 
GLP1 receptor agonists have been demonstrated in the 
diabetic population alone, the SGLT2 inhibitors dapa-
gliflozin and empagliflozin have demonstrated potent 
protective effects in both diabetic and non-diabetic CKD 
populations [22, 24]. Expanded treatment options allow 
for more opportunity to reduce CKD-related morbidity 
and mortality and perhaps prevent an older adult patient 
from developing ESKD, as well as reduce older persons’ 
risk of cardiovascular morbidity and mortality. With 
patients living more functional lives into their ninth and 
tenth decades, it has become increasingly important that 
primary providers address with those at risk of CKD pro-
gression the opportunity to forestall the development of 
kidney failure by initiating treatment for their kidney dis-
ease early in the disease course [6].

There is substantial evidence to support the ben-
efit of SGLT2 inhibitors in older adults. Recently, Yu et 
al. showed in a pre-specified analysis of data from the 
DAPA-CKD trial that dapagliflozin reduced the risk of 
CKD progression, hospitalization for heart failure or car-
diovascular death, and all-cause mortality in women and 
men across all age groups, including persons in their sev-
enth and eighth decades who comprised 25% of the trial 
population [29]. This work aligned with findings from 
earlier cardiovascular outcome trials for SGLT2 inhibi-
tors which showed broadly, and in subsequent post-trial 
analyses, that the efficacy and safety of SGLT2 inhibi-
tors did not vary across age groups in patients with type 
2 diabetes mellitus, heart failure with preserved ejection 
fraction, and heart failure with reduced ejection frac-
tion [30–33]. Importantly, data from DAPA-CKD also 
showed that while older patients experienced more seri-
ous adverse events, the rates of these events were similar 
in patients treated with dapagliflozin and placebo [22]. 
The advent of the SGLT2 inhibitors, and their demon-
strated efficacy and safety in elderly patients, changes the 
treatment landscape for primary care providers caring 
for patients with mild to moderate CKD and cardiovas-
cular disease. Not only do these therapies afford patients 
the opportunity to slow CKD progression as they age, 
they confer significant protection against cardiovascular 
events, and in particular, heart failure, both feared com-
plications of advanced age.

Despite the demonstrated opportunity for early inter-
vention, evidence suggests lower usage of clinically 
indicated therapeutics among older when compared 
to younger individuals [34, 35]. Congruent with data 
demonstrating under usage of indicated cardiovascular 
medications in older adults when compared to younger 

counterparts with the same diagnosed conditions, data 
suggest a similar discrepancy when evaluating prescrib-
ing patterns for CKD-directed therapies. Older age has 
been associated with lower rates of RAAS inhibitor pre-
scriptions in patients with non-dialysis dependent CKD. 
Correspondingly, more recent studies have demonstrated 
lower SGLT2 inhibitor usage in older versus younger 
patients, with one study demonstrating that the odds of 
prescribing an SGLT2 inhibitor were approximately 4% 
lower with each additional year of age in a population 
of 170,000 US veterans with type 2 diabetes and CKD 
or cardiovascular disease [36–38]. Primary care physi-
cians have cited age as a significant factor influencing 
the decision to prescribe or not prescribe SGLT2 inhibi-
tors to older adults, highlighting the concern for adverse 
drug effects and polypharmacy [39]. Prohibitively high 
medication costs have been identified as another com-
mon barrier to prescribing, often a more acute concern 
in the elderly population who are more likely to be living 
on a fixed income [40]. This prescribing pattern discrep-
ancy across the age spectrum presents an opportunity 
for nephrologists to strengthen their specialty’s partner-
ship with primary care physicians, guiding physicians 
and non-physician primary care providers to intervene 
earlier in the course of CKD. While the beneficial effects 
of RAAS inhibitors in elderly persons with hyperten-
sion and CKD are well recognized, data supporting the 
use of SGLT2 inhibitors, finerenone, and GLP-1 recep-
tor agonists may not be as familiar to providers outside 
of nephrology. This may also present an opportunity for 
health systems to leverage technology based decision 
support tools developed in collaboration between pri-
mary care and nephrology.

Opportunities to improve overall health
While the pharmacologic treatments available to slow 
CKD progression have expanded substantially over the 
last decade, discussion of healthy lifestyle habits, shown 
to improve overall health, is equally important in the 
older population. Most nephrologists agree that as part of 
general health discussion topics such as smoking cessa-
tion, maintenance of a healthy body weight, the benefits 
of aerobic and resistance exercise, and avoiding nephro-
toxic agents should precede or at least accompany discus-
sion about medications. Outside of data suggesting that 
moderation of dietary protein intake may slow CKD pro-
gression, there is a lack of compelling evidence that other 
lifestyle interventions effectively slow CKD progression 
or reduce the risk of kidney failure [41]. A discussion of 
general nutrition, blood pressure control, and physical 
activity helps both engage patients in their own care, and 
helps providers weigh the risks and benefits of polyphar-
macy. In considering a holistic approach to treatment 
however, the focus on CKD therapies must be set within 
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the context of older adults’ overall health where general 
health topics take primary focus.

A practical approach
As more patients live more functional lives into their 
eighth, ninth and tenth decades, understanding how 
to approach the diagnosis and treatment of CKD in the 
elderly population offers a significant opportunity to 
improve care delivery through slowing CKD progres-
sion, sparing older patients from developing ESKD, and 
reducing cardiovascular morbidity and mortality. With 
substantial evidence demonstrating benefits of SGLT2 
inhibitors in diabetic and non-diabetic kidney disease, 
and finerenone and semaglutide in diabetic kidney dis-
ease, the array of treatments available to help preserve 
kidney function has expanded greatly over a short period 
of time. Older patients – including those with frailty – 
can benefit greatly from the provision of these therapies 
[42]. Nephrologists can support primary care provid-
ers by helping evaluate those older persons who would 
benefit most from these therapies [42]. As part of the 
larger discussion undertaken with older adults centered 
on quality of life, long term goals of care, and overall 
health measures, approaching CKD in the older popu-
lation offers the field of nephrology an opportunity to 
strengthen partnerships with primary care providers to 
improve kidney care delivery.
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