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ABSTRACT

Chronic kidney disease (CKD) and kidney failure are global health problems associated with morbidity, mortality and
healthcare costs, with unequal access to kidney replacement therapy between countries. The diversity of guidelines
concerning referral from primary care to a specialist nephrologist determines different outcomes around the world
among patients with CKD where several guidelines recommend referral when the glomerular filtration rate (GFR)
is <30 mL/min/1.73 m2 regardless of age. Additionally, fixed non-age-adapted diagnostic criteria for CKD that do not
distinguish correctly between normal kidney senescence and true kidney disease can lead to overdiagnosis of CKD in the
elderly and underdiagnosis of CKD in young patients and contributes to the unfair referral of CKD patients to a kidney
specialist. Non-age-adapted recommendations contribute to unnecessary referral in the very elderly with a mild disease
where the risk of death consistently exceeds the risk of progression to kidney failure and ignore the possibility of
effective interventions of a young patient with long life expectancy. The opportunity of mitigating CKD progression and
cardiovascular complications in young patients with early stages of CKD is a task entrusted to primary care providers
who are possibly unable to optimally accomplish guideline-directed medical therapy for this purpose. The shortage in
the nephrology workforce has classically led to focused referral on advanced CKD stages preparing for kidney
replacement, but the need for hasty referral to a nephrologist because of the urgent requirement for kidney replacement
therapy in advanced CKD is still observed and changes are required to move toward reducing the kidney failure burden.
The Kidney Failure Risk Equation (KFRE) is a novel tool that can guide wiser nephrology referrals and impact patients.
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INTRODUCTION

The global prevalence of chronic kidney disease (CKD) in the
general population is thought to be very high, 697–850 million
prevalent cases worldwide, with substantial variation observed
between countries and regions of the world [1]. Over diagnosis
due to a lack of age-adapted estimated glomerular filtration rate
(eGFR) criteria for identification of CKD confounds the veracity
of these prevalence estimates [2], nevertheless, CKD signifies an
important impact on global health, both as a direct cause of ex-
cess mortality and as an important risk factor for cardiovascular
disease [1, 3, 4]. The global distribution of CKD and increasing
evidence for the effectiveness of measures designed to slow the
progression to kidney failure inspires a need for greater atten-
tion to CKD in general and specifically to action plans for CKD
prevention, detection and management, including timely and
appropriate referral for specialized care [5].

The role nephrologists play in preventing kidney disease
progression or preparing kidney replacement therapies is
highly dependent on the referral by primary care. Prompt
referral to nephrology care is associated with improved
clinical outcomes among CKD patients [6, 7]. Most referral
guidelines for CKD limit the attention to when eGFR is con-
sistently <30 mL/min/1.73m2 and the likelihood of kidney
replacement therapy is proximate [8–14] and when most of
kidney is already irretrievably lost and opportunities for slowing
progression are more limited. The Kidney Failure Risk Equation
(KFRE) may be a useful adjunctive tool for clinical assessment
as part of referral decision-making.

In this review, we discuss the issues of the referral event in
the care of CKD adults across the continuum of declining kid-
ney function and its pace that embrace the interface between
primary care and the nephrologist. We compare the Kidney Dis-
ease: Improving Global Outcomes (KDIGO) referral model based
on eGFR thresholds with the use of risk-based equations with
their pitfalls.

MAIN GUIDELINES OF REFERRAL TO
NEPROLOGISTS

KDIGO 2013 referral criteria

The KDIGO guidelines of 2013 [8] recommend that adult pa-
tients with CKD [as defined by an eGFR/albuminuria matrix
and time (3 months)] be referred to a nephrologist, regard-
less of age ˃20 years, when any one of the following con-
ditions are present: persistent eGFR <30mL/min/1.73m2, a
consistent finding of urinary albumin:creatinine ratio (uACR)
>300mg/g (33.9 mg/mmol), abrupt or rapidly progressive de-
terioration of kidney function, concurrent treatment-resistant
hypertension, red blood cell casts in a urinary sediment ex-
amination, persistent serum potassium abnormalities, CKD-
associated anaemia, when hereditary CKD or polycystic kidney
disease is suspected and when recurrent/extensive nephrolithi-
asis is present.

The advantages of the KDIGO criteria are the wide awareness
and usage of these guidelines and also the explicit description of
reasons for referral. The disadvantages are that the eGFR thresh-
olds for referral are neither age-adapted nor based on specific
risks.

National Institute for Health and Clinical Excellence
(NICE) 2021 referral criteria

The 2008–14 NICE guidelines [9] recommendation of referring
when eGFR is <30 mL/min/ 1.73 m2 (CKD Stages 4–5) has

been substituted in the 2021 guidelines [15] by a 5-year risk
of needing renal replacement therapy of ˃5% (measured us-
ing the four-variable KFRE); other reasons for referral include:
marked proteinuria [uACR ≥70 mg/mmol (≥619 mg/g)] unless
known to be caused by diabetes already appropriately treated,
uACR ≥30 mg/mmol together with haematuria, a sustained de-
crease of eGFR of ≥15 mL/min/1.73 m2 per year, hypertension
that remains poorly controlled despite the use of at least four
antihypertensive drugs at therapeutic doses, people with or sus-
pected of having rare or genetic causes of CKD, and patients with
suspected renal artery stenosis.

The advantages of the NICE criteria are that the KFRE is in-
cluded. The disadvantages are that hyperkalaemia and anaemia
are not included and the eGFR thresholds are not age-adapted.

Other guidelines, referral criteria

Guidelines such as the National Kidney Foundation (Kidney Dis-
ease Outcomes Quality Initiative) [10], Caring for Australasians
with Renal Impairment (CARI) [11], American Diabetes Associ-
ation of 2022 [12] and European guidelines [13, 14] in general
recommend that patients with GFR <30 mL/min/ 1.73 m2 (CKD
Stages 4–5), regardless of the age of the patient, should be re-
ferred to a nephrologist, among other causes. French guide-
lines (HauteAutorited́e Sante) recommend ahigher cut-off value
of 45 mL/min/1.73 m2 [16]. The different main guidelines [17]
that address referral recommendations from primary care to
nephrologists are shown in Table 1.

A different approach of referral in CKD adults, which in-
troduces an age adaptation of eGFR thresholds for refer-
ral, can be exemplified by the guidelines for the South-
ern Health Region in Sweden [18]. In patients ˂55 years of
age, all patients with uACR >30 mg/mmol are suitable for
referral and if uACR is <30 mg/mmol, referral is recom-
mended if eGFR is ˂60 mL/min/1.73 m2. Patients 55–75 years
of age with uACR >30 mg/mmol are suitable for referral
if eGFR is ˂60 mL/min/1.73 m2 and in patients with uACR
<30 mg/mmol if eGFR is ˂45 mL/min/1.73 m2. Finally, in pa-
tients >75 years of age, referral is indicated when the uACR
is >30 mg/mmol if eGFR is ˂30 mL/min/1.73 m2, with non-
referral consultation with nephrologists in case of an eGFR
of 30–45 mL/min/1.73 m2, and uACR <30 mg/mmol if eGFR
˂15 mL/min/1.73 m2, and with consultation in if eGFR is 15–
30 mL/min/1.73 m2. Interestingly, besides the age-adapted refer-
ral, the specifics of the timing of referral, are also established;
rapid referral and urgent referral are considered in low eGFR
situations, depending on the age of the patient instead of or-
dinary timing of the referral. High risk for rapid progression of
CKD, and therefore a direct referral recommendation, includes
increased albuminuria uACR >300 mg/mmol (>2654 mg/g), un-
controlled hypertension, rapid decline in eGFR, renal anaemia,
diabetic nephropathy or suspicion of systemic disease.

The advantages of these criteria are that the thresholds of
eGFR are age-adapted and the urgency of referral (in weeks) is
included and clearly defined. A potential disadvantage is that a
diagnosis of diabetic nephropathy may not be practical, but the
rapid evolution of reno protective therapies for early stages of
diabetic nephropathy may offset this potential impracticability.

Only a few guidelines differentiate between low-threshold
consultation (NICE, CARI) or co-management versus long-term
referral for management of advanced CKD. Multidisciplinary
or co-management is mentioned by several guidelines [17].
The Belgium Centre for Evidence-Based Medicine only ex-
plicitly describes the role of general practitioners (GPs) and
recommends the GP be responsible for detecting andmonitoring
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Table 1. Recommendation summary of different guidelines comparing criteria for referral to nephrologists

KDIGO: Kidney Disease: Improving Global Outcomes 2013; NICE: National Institute for Health and Clinical Excellence 2021; SEN: Sociedad Española Nefrologia 2022
(Spanish Society of Nephrology); CARI: Caring for Australasians & New Zealanders with Kidney Impairment; Sweden: Southern Health Region.

CKD, detecting complications and treating cardiovascular risk
[17]. Other recent guidelines additionally recommend referral in
earlier stages of CKD (30–60 mL/min/1.73 m2) if there is a con-
firmed progression of CKD and add special recommendations
for specific populations, such as patients>80 years old [14]. Thus
coexistent guidelines reflect a diversity of recommendations for
GPs (Table 1).

KFRE FOR REFERRAL

The KFRE is a widely validated tool for estimating the absolute
risk of kidney failure over 2 and 5 years that incorporates age,
sex, GFR and uACR [19, 20]. Accurate prediction of progression to
kidney failure can help for a more appropriate transition from
primary care to secondary care nephrology and avoid referrals
in those who are unlikely to progress [21]. Of course, the KFRE
focuses only on kidney failure risk and not on other risks that
are increased in CKD, such as cardiovascular disease (especially
congestive heart failure), all-cause mortality and acute kidney
injury.

Validation studies of the KFRE in UK primary care sug-
gest a threshold of >5% over 5 years instead of <30mL/min/
1.73m2 may reduce nephrology referral [22] or may reduce wait
times of referral as evaluated in Canada—using risk >3% instead
of 5% over 5 years [23]. Major et al. [22], in one region of the UK,
examined discriminatory ability as well as calibration and ex-
ternal validity of the four-variable KFRE using a primary care co-
hort database. The KFRE over predicted risk in lower-risk groups
and underpredicted risk in high-risk groups. The Hingwala et al.
study [23], from Manitoba, Canada, examined the practical util-
ity of the four-variable KFRE as risk-based triage in a province-
wide cohort. The goal was to compare a KFRE-based triage sys-
tem with a non-KFRE-based referral system sequentially. A val-
idation and calibration study from the same group was previ-
ously published [24]. Using a threshold of >3% over 5 years, they
found that referrals increased but wait times decreased. Long-
term follow-up of low-risk patients was not available, so dis-

crimination was not tested. More validation and calibration in
diverse populations are needed for the KFRE to be fully imple-
mented across many health systems.

A recent retrospective study [25] compared referral volume
based on the estimated risk of kidney failure and laboratory
criteria. About 18% of CKD patients met laboratory indications
for referral (eGFR <30 mL/min/1.73 m2), where most were not
truly referred in the following year and the median 2-year risk
of kidney failure was 1.5%. If the referral was restricted to pa-
tients with a predicted risk >1% in addition to laboratory in-
dications, potential referral volume would be reduced drasti-
cally by 42%. If referrals were based only on risk equations
(KFRE >1% over 2-year risk), referral volume was ∼20% [25].
Health systems seeking to optimize CKD care delivery will need
to assess the capacity of their nephrology workforce and can
choose referral criteria that identify the highest-risk subset of
patients [7]. Another recent study [26] compared previous crite-
ria that included eGFR <30 mL/min/1.73m2 with NICE criteria
of KFRE >3% risk of kidney failure at 5 years. A similar refer-
ral rate (19.2% versus 21.9%) was found. Interestingly, a num-
ber of patients were reallocated between primary care and spe-
cialist nephrology care [26]. Probably the application of more
stringent risk thresholds (>5% over 5 years) would identify pro-
gressively fewer patients and would imply fewer referrals to
nephrologists.

The lack of albuminuria (or proteinuria) testing in CKD
patients cared for in primary care settings [26, 27], particu-
larly in patients without diabetes, is perhaps the largest bar-
rier to widespread implementation of these interesting prog-
nostic tools. Education in primary care to help increase the
limited measurements of albuminuria (or proteinuria) in CKD
patients is very desirable. Single values of eGFR, as used in equa-
tions of kidney failure risk, for referral decision-making may be
inappropriate, as they are highly imprecise [28, 29]. The ten-
dency of CKD to progress over time (the eGFR trajectory) has
to be taken into consideration. Regression can be as common
as progression [30]. Understanding ‘CKD as a movie and not a
portrait’ helps to use the KFRE correctly and distinctly. Whether
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Table 2. Possible disadvantages of KFRE and GFR <30 mL/min/1.73 m2 threshold for referral for all ages

KFRE
Low albuminuria testing hinges its use
Non-developed for G1–2 stages
Single measures, needs interpretation
Reduces referral volume
Optimum cut-off (3% versus 5%) requires future research
Low KFRE in young might require referral
Needs more validation and calibration in diverse populations

GFR
Limits early interventions for nephrologists
Unnecessary referrals in elderly
Non-age adaptation overestimating CKD in elderly and
underestimating in young

Unfair moment of referral comparing young and elderly
Also refers patients with low risk of progression

the decline in eGFR represents a sustained true disease pro-
gression, a self-limited episode of acute kidney injury, a super-
imposed complication (such as urinary tract obstruction or in-
terstitial nephritis) or a transient haemodynamic insult that is
likely to ultimately regress to its baseline values requires care-
ful interpretation by an experienced clinician. Additional urinal-
ysis, blood, or urine biochemical testing, imaging or even kidney
biopsy may be required to aid in this distinction. Serial eGFR
values may be informative for timely referral for vascular ac-
cess preparation. While the KFRE tool is helpful, it was not in-
tended to replace clinical judgment or guide individual patient
care. Other limitations of this equation require consideration;
for example, the KFRE was developed in individuals with CKD
Stages G3A–G5 and therefore should not be used to determine
risk in CKD patients with eGFR >60 mL/min/1.73m2 [19]. Addi-
tionally, nephrologistsmay be required to evaluate patients with
other multiple disorders or/and low risk of CKD progression to
kidney failure. In particular, in young individuals, a low-risk CKD
progression patient such as a 30-year-old female with an eGFR
of 25 mL/min/1.73m2 with no albuminuria (KFRE <5% over 5
years) should, in our opinion, require referral. Risk over 5 years
can be a short time frame for young patients because of their
long life expectancy and the ever-present possibility to optimize
treatment and slow the decline of kidney function in the long
term. Patients with a lower risk of progression to end-stage re-
nal disease, especially young adults, may require nephrological
evaluation.

Despite these limitations (Table 2), the risk of kidney failure
may be a useful adjunct tool to clinical assessment as part of
referral decision-making and encourage more albuminuria (or
proteinuria) testing by primary care physicians. The use of the
KFRE may incentivize the user to introduce albuminuria levels,
as with the implementation of smartphone apps [31]. Additional
studies to examine the impact of these risk thresholds, either 3%
or 5% over 5 years, on the number of generated nephrology refer-
rals and comparisons betweennew2021NICE criteria for referral
and previous guidelines are needed [21]. These tools may help
prioritize referrals based on the risk of adverse outcomes, espe-
cially when long wait times for appointments are present, for
which defining times of referrals could also be required (urgent,
accelerated,ordinary referral). In thementioned example,hyper-
kaliaemia or anaemia—not included in the NICE 2021 guidelines
[15]—could change the point of view of an ‘unnecessary’ refer-
ral by the risk of kidney failure to one requiring urgent referral.
Other reasons for referral, such as complications related to CKD
(e.g. cardiovascular disease), can be the predominant problem
and are the key.

POSSIBLE AREAS TO REVISIT IN FUTURE
REFERRAL CRITERIA

While little doubt exists that the 2013 KDIGO criteria for referral
of CKD patients to nephrologists should be broadly applied, they
might be improved by establishing specific roles for the general,
non-nephrological physicians in the care of patients with CKD,
particularly with respect to the prevention of CKD and its man-
agement to delay progression to kidney failure. Health system-
related barriers include a perceived lack of urgency for detecting
early CKD among primary care clinicians, lack of knowledge of
CKD guidelines, lack of incentives for CKD interventions, lack of
CKD-specific clinical quality measures and suboptimal commu-
nication between specialties [29]. Primary care physicians face
substantial but modifiable barriers in providing care to a pa-
tient with CKD at the patient, provider and system level [32].
Identifying high-risk individuals as candidates for CKD screen-
ing will require that clinicians are educated about CKD risk fac-
tors. Effective CKD risk stratification will also require education
about CKD staging, particularly the importance of albuminuria
(or proteinuria). To bridge the education gap, existing guidelines
could be simplified with quick reference guides for primary care
clinicians. Approaches for CKD screening, risk stratification and
treatment should be integratedwith existing health services and
processes [29].

In countries with universal coverage and unrestricted access
to healthcare systems funded primarily by taxes, established
referral criteria identify the moment in the continuum of care
when the nephrologist begins to participate actively in theman-
agement of CKD. The timing of this event has economic impli-
cations. Co-management models for the care of patients with
CKD, created by consensus of different national societies, could
help to clarify this issue. Guidelines for referral to a nephrolo-
gist might need to adapt to the nature of the healthcare system
utilized in specific countries (e.g. national health insurance ver-
sus the private-public hybrid systems). Insurance coverage and
its impact on access to care determine that a substantial num-
ber of patients exist in some high-income countries that also
have marked limitations on access to timely and high-quality
CKD care. The specific details provided by the KDIGO referral
recommendations outlined above may not be feasible for all
countries. In fact, in some regions of the world, only a minor-
ity of patients are referred to a nephrologist at least 12 months
before the start of renal replacement therapy [33]. Also, non-
nephrology physicians are often lacking in extensive experience
with CKD patients and may possess a low level of awareness
of complex guidelines for CKD diagnosis/management [32]. This
can lead to delayed intervention for treating kidney disease or
an untimely referral [34]. An illustration can be the low rates of
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albuminuria (or proteinuria) testing in patients with CKD [27, 35]
in primary care and at the time of referral [31] despite the consis-
tent recommendations and the vital importance of albuminuria
(proteinuria) for prognostication in CKD.

Electronic health record reminders may help address low
rates of albuminuria testing in patients with CKD. Smartphone
apps may also help address these issues and facilitate the im-
provement in knowledge/awareness of CKD by primary care
physicians and help to enable appropriate referral [31, 36]. Au-
tomated laboratory reporting and the use of risk equations and
clinical decision support tools could be embedded in existing
electronic health records to guide the selection of individuals
for testing and the frequency of repeat testing [29]. But the im-
precision of the commonly used eGFR equation hampers the
utility of such laboratory-based prompts in individual patients.
Electronic consultations can also minimize the need for travel
to centralized referral centres for patients in rural communi-
ties that are underserved by nephrology subspecialists [37] or
in pandemic (COVID-19) scenarios. E-consult platforms and CKD
registries have already been implemented in some healthcare
systems [38, 39].

In this new era of widespread information-sharing capability,
electronic consultations or discussion of a case by phone or e-
mail can be used in any stage of CKD, but especially in milder
cases where nephrologists can assist primary care and other
specialists in the care of patients with CKD and advise whether
to advance or wait for a referral. Kidney specialists can help
to determine the cause of CKD, recommend specific therapy or
treatment for the slowprogression of CKD, identify anddealwith
complications related to treatment and/or CKD, assess prognos-
tic considerations and help predict the risk of progression to kid-
ney failure, but these interventions are often too late in many
patients referred with an eGFR <30 mL/min/1.73 m2, especially
those with a fairly rapid decline of eGFR. An exception to this
generalization might be rapidly progressive glomerulonephri-
tis due to extensive crescentic diseases or due to obstructive
uropathy.

Accurate and consistent measurements of kidney function
avoiding racial bias is an evolving challenge [28, 40] leading
to a well-timed referral. The recent recommendations of the
National Kidney Foundation-American Society of Nephrology
task force have moved forward in this direction by establishing
a new refitted eGFR equation that avoids a race coefficient
[41–44]. Many forms of CKD, especially diabetic kidney disease,
are preventable and treatable [45], and slowing CKD progression
at early stages can provide economic benefits [46]. What we
do know is that a timely and appropriate referral to outpatient
nephrology care is associated with slowed kidney disease
progression [6], fewer hospital admissions and reduced total
treatment costs [47]. In our opinion, a global action plan for
the prevention and control of CKD [48] should include univer-
sal evidence-based referral criteria to optimize care for CKD,
globally adapted to regional healthcare systems.

The referral to the nephrologist could be hindered by the
apprehension that once the patient is referred to the special-
ist, the GP might lose contact with him/her. Studies suggest
that continuity of care should be communicated [49]. Interdis-
ciplinary care, co-management models and the role of GPs in
the detection andmonitoring of CKD, detection of complications
and treatment of cardiovascular risk should also be included
in the guidelines [17]. Emerging health care policies should
strengthen the primary care screening of CKD and improve coor-
dination with nephrologists. This includes the communication
of a clear delineation of the roles and responsibilities of the GP
and nephrologists [17, 49].

KIDNEY SENESCENCE, AGEING AND REFERRAL
TO NEPHROLOGISTS

Since 1990, the age-standardized prevalence rate of CKD has re-
mained relatively stable and the rising prevalence counts of CKD
can be largely attributed to population growth and societal age-
ing.As the definition of CKDhinges on the eGFR and the duration
of its reduction, when the thresholds used for identifying CKD
are not age-adapted or rely on single eGFR values, marked over-
estimates of the true values of CKD prevalence can occur [2, 50].

In considering the issues of diagnosis and referral of patients
with presumed CKD, it is crucial to understand and appreciate
that the current definition of CKD by the KDIGO (2013) is an ab-
normality of kidney structure or function present for≥3months;
basically an eGFR <60 mL/min/1.73 m2 (as assessed by any one
of several eGFR equations based on serum creatinine or serum
cystatin C levels or both) and/or the presence of a uACR in a ‘spot’
or timed urine sample of >30mg/g (or 3mg/mmol) [8]. These cri-
teria are not age- or sex-adapted. It has been known for decades
that the measured GFR declines steadily with ageing [51]. Stud-
ies of healthy living kidney transplant donors have shown that
the normal median GFR at age 20–30 years is ∼107 mL/min/1.73
m2 and at age 70–80 years is ∼76 mL/min/1.73 m2 [52]. The lower
limit of normal GFR is 78 mL/min/1.73 m2 for a healthy 20- to
30-year-old, whereas the lower limit for GFR in a healthy 70- to
80-year-old is 49 mL/min/1.73 m2 [53]. Thus the fixed, non-age-
adapted threshold of <60 mL/min/1.73 m2 for the definition of
CKD for all patients, irrespective of age, is questionable [54]. An
age-adapted definition of CKD, based on eGFR or measured GFR,
is a matter of open debate, but if an age-adapted threshold of
eGFR for defining CKD were to be universally adopted, the high
prevalence of the diagnosed CKD in the general populationmen-
tioned above would likely decrease, and markedly so in some
situations [54], affecting referrals. Thus the prevalence of CKD
globally is likely to be overstated [55, 56].

Jonsson et al. [57] evaluated 218 437 adult individuals com-
paring KDIGO eGFR criteria (two or more values >90 days apart,
eGFR <60 mL/min/1.73 m2) versus age-adapted eGFR thresh-
olds (two or more values >90 days apart) in patients <40 years
of age with an eGFR <75 mL/min/1.73 m2, age 40–60 years
with an eGFR <60 mL/min/1.73 m2 and age >65 years with an
eGFR <45mL/min/1.73m2. The prevalence of CKDwasmarkedly
lower when an age-adapted eGFR threshold was adopted (3.64%
versus 5.94%). The prevalence is markedly lower in individuals
˃65 years old [58]. The prevalence of CKD might also be over-
stated due to a single assessment of eGFR (as the KDIGO def-
inition states, it should be confirmed or present >3 months)
[55, 59]. Higher threshold values of eGFR for defining CKD
(∼<75 mL/min/1.73 m2) for younger subjects and lower thresh-
old values (∼<45 mL/min/1.73 m2) for older subjects may be
more appropriate [53, 57]. Understanding normal kidney age-
ing may imply a nuanced moment of referral, earlier in young
and later in elderly CKD patients, thus delaying referral in
an 87-year-old woman with a stable serum creatinine of 1.55
mg/dL (G4 eGFR <30 mL/min/1.73 m2) and accelerating it in a
20-year-old woman with a creatinine of 1.9 mg/dL (G3b eGFR >

30 mL/min/1.73 m2) that surprisingly would not be re-
ferred by the KDIGO classic referral fixed eGFR threshold
of <30 mL/min/1.73 m2.

In order to compare referral to nephrologists with the age-
adapted CKD versus KDIGOCKDdefinition,we used theNational
Health and Nutrition Examination Survey (NHANES) database
[60]. All participants from the NHANES 2009–2016 >18 years of
age were reviewed, using only those with available age, gen-
der, race, serum creatinine and uACR. ‘Age-adapted’ CKD was
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defined as eGFR <75 mL/min/1.73 m2 in subjects from 18–39
years of age, <60 mL/min/1.73 m2 for subject’s 40–64 years of
age, <45 mL/min/1.73 m2 for subjects ˃65 years of age and/or
uACR ≥30 mg/g [52], while KDIGO CKD was, for all ages, an
eGFR <60 mL/min/1.73m2 and/or uACR ≥30 mg/g. According
to the NHANES, serum creatinine values were standardized us-
ing a reference method on isotope dilution mass spectrometry.
eGFR was calculated by the Chronic Kidney Disease Epidemi-
ology Collaboration (CKD-EPI) equation using age, gender, race
and serum creatinine. Descriptive analysis was performed using
measures of central tendency, dispersion and position for quan-
titative variables and frequency distribution for qualitative vari-
ables. Among a total of 21 843 participants, 3158 had CKD by age-
adapted criteria, a lower prevalence (by 14.3%) compared with
3686 cases when using the 2013 KDIGO criteria. The mean age
of the patients was 47.5 years (standard deviation 18.3), 51.4%
were women and 20.7% were blacks. The median CKD-EPI cre-
atinine was 98 mL/min/1.73 m2 [interquartile range (IQR) 32.6]
and the median uACR was 7.1 mg/g (IQR 8.9). With KDIGO 2013
[8] referral recommendation criteria (eGFR <30 mL/min/1.73m2

and/or uACR ≥300 mg/g for all ages), 15.3% (564/3686) of pa-
tients with CKD would be referred compared with 17.8% with
age-adapted CKD criteria. ‘Would referral of young patients with
higher eGFR levels overwhelm nephrologists’ offices?’ No. The
very low prevalence of CKD in those <40 years of age (˂10%)
would imply a mild increase in referrals, as the greater num-
ber of cases of patients with CKD, as expected, are >65 years old
according to our analysis.

The albuminuria thresholds for the definition of CKD do not
need to be age-adapted, as abnormal albuminuria does not de-
velop with healthy ageing [8]. Albuminuria alongside eGFR for
older persons helps distinguish senescence from likely intrin-
sic kidney disease. In general, albuminuria (or proteinuria) mea-
surements remain underutilized despite general recommenda-
tions and are vitally important for prognostication [8, 27]. As an
example, the Cleveland Clinic reported 36% of patients with CKD
had no proteinuria assessed [35] and a British cohort of 12988
patients showed a similar percentage of uACR testing in CKD pa-
tients over a 7-year period and only 17% had uACR testingwithin
the first year of registration of CKD [61, 62]. In a retrospective
single-centre study, only 62.5% of patients included uACR mea-
surements at the moment of referral to a nephrologist [31]. This
worrying low albuminuria testing rate can especially occur in
developing countries, where CKD causes are different (human
immunodeficiency virus, malaria) and affect mainly young
people.

Finally, optimizing treatment for reducing cardiovascular dis-
ease risk in milder cases of CKD may be a reason for refer-
ral. These risks are not captured by the KFRE. Cardiovascular
risk in younger CKD patients is enormous compared with age-
matched healthy individuals, while in older patients with CKD
versus matched healthy individuals this risk is also higher but
not so disproportionate [63]. Non-age-adapted CKD does not
consider kidney senescence in determining the moment of in-
tervention and referral. The nephrological intervention in young
CKD patients can have a greater impact in terms of life ex-
pectancy and cardiovascular prevention. This might also reaf-
firm the need for referring younger patients with higher eGFRs
[36] and age-adapted referrals to nephrologists. The possible
limitations of the eGFR threshold for referral versus KFRE are
shown in Table 2. Societal ageing also brings unaddressed is-
sues in guidelines, such as specific referral criteria for very
elderly patients. In patients >85 years of age, CKD regres-
sion or death is more likely than CKD progression to kidney
failure [30].

SPECIAL GLOBAL PERSPECTIVES ON
REFERRAL CRITERIA

The global nephrologist density is estimated as 8.83 per million
population (pmp); high-income countries report a nephrologist
density of 28.52 pmp compared with 0.31 pmp in low-income
countries [64]. Optimal care of patients with CKD, and there-
fore optimal referral, might not be feasible in low-income or
low- to middle-income countries. The first step in many low- to
middle-income regions (Africa, southern Asia and others) would
be to prioritize increasing population-level access to standard-
ized creatinine testing and more widespread implementation
of eGFR [65]. This would enable follow-up testing, allow diag-
nosis and treatment to slow the progression of CKD if possible
and enable correct referrals to nephrologists if possible. In low-
income countries, only qualitative urine strip tests are available,
which, despite their limitations, can be useful. Optimized refer-
ral in young patients, especially in countries with lower life ex-
pectancy or a low ratio of nephrologists to population, could be
considered in global action plans. This optimal referral could be
an issue in countries with a low ratio of nephrologists compared
with primary care physicians [64].

Referral to the nephrologist is considered late if it is within 1–
6 months before the requirement for kidney replacement ther-
apy is reached [66]. This non-appropriate delayed referral has
been linked to worse mortality and increased hospitalization
and costs in CKD patients [67–75]. Various studies have shown
that an important percentage of patients (25–50%) in the USA
require chronic kidney replacement therapy within 1 month of
their first nephrology visit [76, 77]. This pattern is also common
in other parts of the world, such as France [78] and Brazil [79],
and is likely to be extremely common in low- to middle-income
countries. This frequency of hastily conducted referrals for kid-
ney replacement can have regional variations in large countries
like Australia [80]. Referral criteria often reflect the structure of
the healthcare system and the availability of resources and ser-
vices [17]. Disturbingly, we all still see patients in our clinical
practices who require dialysis and have received no medical at-
tention at all. This issue can be a common problem in some
countries around the world. Referring patients for evaluation at
a low GFR threshold, when a possible requirement for kidney re-
placement therapy is close at hand, may not help to shift this
tendency in a more favourable direction since other factors are
associated with urgent-start dialysis [81]. Age-adapted referral
criteria have been adopted by some countries, such as Sweden,
regions and healthcare systems [18, 82], but no prospective stud-
ies have compared models and outcomes. In Table 3 we show a
hybrid proposal of referral—age-adapted and KFRE, as well as
other reasons for a referral—based on the expert opinions of the
authors of this article.

An example of a useful initiative to improve referral and
communication between specialists is ‘MONITORED consensus’
[83]. A virtual meeting in the form of a webinar took place be-
tween gastroenterologists and nephrologists to define when to
refer in inflammatory bowel disease patients with kidney disor-
ders. A previous review of the meeting highlighted the conflict-
ing strategies and different schemes of international societies
and the need to homogenize practice. Criteria for referring to
the nephrologist were voted on and experts agreed in defining
unanimous points such as age-adapted eGFR thresholds for re-
ferral.

Different recommendations for referral (KDIGO,NICE, others)
do not help clinicians [84], who need standardization of cri-
teria. Consensus is required to generate simple and optimum
updated referral criteria for widespread use.
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Table 3. Hybrid proposed criteria for referral to nephrologist (age adapted + KFRE) from primary care or other specialities in CKD

<30 30–299 >300 <30 30–299 >300 <30 30–299 >300

>75

60–75

45–59

30–44

15–29

<15

Regardless of the age and UACR referral is indicated when:
- KFRE >5% in 5 years
-Haematuria not explained by urological condition (urinary red cells casts, red blood cells >20 per high power field sustained and not readily
explained)
- Kidne-associated anemia
- Rapid GFR decline in a CKD patient without obvious reversible explanation
- Severe abnormalities of bone and mineral metabolism associated to CKD
- Uncontrolled resistant hypertension in CKD patient with three or more antihypertensive agents including a diuretic
- Difficulty managing drug complications in CKD
- Persistent abnormalities of serum potassium
- Inability to identify a presumed cause of CKD
- Recurrent or extensive nephrolithiasis
- Presumed or confirmed hereditary kidney disease

No Referral Needed eConsult Referral Accelerated Referral Urgent Referral

18–39 40–64 ≥65

GFR
ml/min/1.7

3m2

Age (years)

UACR (mg/g)

These criteria are only applicable to ambulatory CKD patients and not for hospitalized or patients with acute kidney injury. eConsult is defined as a discussion of a case
with a nephrologist by phone, e-mail or online platform without a referral. Referral should include a nephrology evaluation in ˂3 months. Accelerated referral should
include evaluation in <1 month and urgent referral in <1 week. Common sense should always prevail and cases with suspicious systemic disease, glomerulonephritis,
nephritic or nephrotic syndrome do not need confirmation of CKD at 3 months and should be urgently referred. Medical emergency should always be referred to

the emergency ward. Depending on the healthcare system, referral can be made for ongoing diagnosis and management, for a one-time consult, for initiating co-
management between nephrologists and primary care or for preparation for dialysis or transplantation. This proposal is based on the authors’ expert opinions.

CONCLUSIONS AND SUGGESTIONS

The diversity in guidelines for referrals reflects variations in
care in CKD patients worldwide. Nephrology referrals based
on GFR thresholds when eGFR is <30 mL/min/1.73 m2 regard-
less of the age of the patient with CKD may not be appropri-
ate for young patients. For example, a 19-year-old female with
serum creatinine 2.1 mg/dL and uACR 280 mg/g would be clas-
sified as category G3bA2 and would not meet the criteria to
be referred to a nephrologist. Risk equations can help to avoid
this gap of several guidelines. Kidney senescence, cardiovas-
cular risk according to age, kidney failure risk and complica-
tions associated with CKD have to be considered in an optimum
individualized time for referral to a nephrologist. To achieve
this, we need to increase uACR testing by primary care prac-
titioners to provide a correct diagnosis and timely interven-
tion that might eventually reduce the burden of kidney failure
and the need for dialysis or transplantation. Implementing de-
cision support tools by alerting primary care providers of refer-
ral indications may improve the care of CKD patients. Imple-
menting the KFRE is also helpful for referral decision-making
and for vascular access planning, but stringent risk thresh-
olds may reduce the volume of referrals and the limitations of
these equations at the individual patient level must be recog-
nized. Even individuals at low risk of kidney failure may benefit

from secondary care evaluation, especially in young individuals
and when CKD-associated complications are present. Standard-
ization of referral criteria to nephrology between guidelines is
required.
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