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Abstract
Background Timely referral of individuals with chronic kidney disease from primary care to secondary care is 
evidenced to improve patient outcomes, especially for those whose disease progresses to kidney failure requiring 
kidney replacement therapy. A shortage of specialist nephrology services plus no consistent criteria for referral and 
reporting leads to referral pattern variability in the management of individuals with chronic kidney disease.

Objective The objective of this review was to explore the referral patterns of individuals with chronic kidney disease 
from primary care to specialist nephrology services. It focused on the primary-specialist care interface, optimal timing 
of referral to nephrology services, adequacy of preparation for kidney replacement therapy, and the role of clinical 
criteria vs. risk-based prediction tools in guiding the referral process.

Methods A narrative review was utilised to summarise the literature, with the intent of providing a broad-based 
understanding of the referral patterns for patients with chronic kidney disease in order to guide clinical practice 
decisions. The review identified original English language qualitative, quantitative, or mixed methods publications 
as well as systematic reviews and meta-analyses available in PubMed and Google Scholar from their inception to 24 
March 2023.

Results Thirteen papers met the criteria for detailed review. We grouped the findings into three main themes: (1) 
Outcomes of the timing of referral to nephrology services, (2) Adequacy of preparation for kidney replacement 
therapy, and (3) Comparison of clinical criteria vs. risk-based prediction tools. The review demonstrated that regardless 
of the time frame used to define early vs. late referral in relation to the start of kidney replacement therapy, better 
outcomes are evidenced in patients referred early.

Conclusions This review informs the patterns and timing of referral for pre-dialysis specialist care to mitigate adverse 
outcomes for individuals with chronic kidney disease requiring dialysis. Enhancing current risk prediction equations 
will enable primary care clinicians to accurately predict the risk of clinically important outcomes and provide much-
needed guidance on the timing of referral between primary care and specialist nephrology services.
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Introduction
Chronic kidney disease (CKD) is a major non-commu-
nicable chronic disease whose burden continues to rise 
globally [1]. It is estimated that between 8% and 16% of 
the world’s population is living with indicators of CKD, 
such as increased urinary albumin excretion and a 
reduced estimated glomerular filtration rate (eGFR) [2]. 
In addition to increasing the risk for all-cause and cardio-
vascular mortality, CKD constitutes a major cost burden 
both in terms of direct healthcare systems expenditure 
and productivity losses from those living with CKD [3–
6]. An analysis based on the Global Burden of Disease 
(GBD) study 2017 across 195 countries found that CKD 
resulted in 1.2  million deaths and was the 12th leading 
cause of death worldwide [7]. In Australia, the 1999–
2000 Australian Diabetes, Obesity and Lifestyle Study 
(AusDiab) and the 2011–12 National Health Measure-
ment Survey (NHMS), estimated that the total number of 
Australian adults ≥ 25 years of age with CKD increased by 
almost 50%, from 1 million in 1999–2000 to over 1.5 mil-
lion people in 2011–2012 [8]. CKD was responsible for 
11% of all Australian deaths in 2018, either as an underly-
ing cause or as an associated cause [9].

Globally, several studies [10–13] suggest that timely 
referral of individuals with CKD to nephrology services 
portends favourable outcomes and hence ameliorates its 
impact. However, it is not possible for every patient with 
CKD to be managed through secondary care due to the 
limited nephrologist workforce and constrained fiscal 
resources. Worldwide shortages of the nephrology work-
force have been highlighted extensively, with an overall 
density of nephrologists reported at 8.83 per million pop-
ulation [14–20]. However, there is considerable variation 
amongst different countries, with high-income countries 
demonstrating the highest nephrologist density while 
low-income countries showing the lowest density [19]. 
In Australia there are currently approximately 1.7 million 
individuals aged > 18 years with clinical evidence of CKD; 
specialist referral of all patients with CKD would see an 
average of > 2,800 patients per nephrologist [9, 21, 22]. In 
order to balance clinical need for secondary care against 
nephrology workforce and capital resources, risk assess-
ment is incorporated into the decision-making process to 
guide primary care physicians in identifying those indi-
viduals who would most benefit from referral to nephrol-
ogy services.

Currently, various international guidelines, includ-
ing The Kidney Disease Improving Global Outcomes 
(KDIGO), the National Institute for Health Care Excel-
lence (NICE) guideline and the Caring for Australians and 
New Zealanders with Kidney Impairment (CARI) guide-
line recommend an eGFR threshold of < 30 ml/min as a 
trigger for referral of individuals with CKD to nephrology 
services [23–25]. They also recommend referral based on 

urine albumin-to-creatinine ratio (ACR) thresholds as 
well as a rapid decline in eGFR. The 2021 revised NICE 
guideline and the Canadian Society of Nephrology have 
incorporated in their referral criteria a 5-year-risk of kid-
ney failure (KF) of ≥ 5% and ≥ 3% respectively, using the 
4-variable Kidney Failure Risk Equation (KFRE). Despite 
the availability of guidelines, the incidence of KF and the 
mortality associated with CKD continues to rise in some 
countries [26, 27], raising the possibility of poor imple-
mentation of preventative measures due to lack of adher-
ence to guidelines by health care practitioners.

The objective of this literature review is to explore the 
risk assessment process and referral patterns of individu-
als with CKD from primary care to specialist nephrol-
ogy services. It will focus on the primary-specialist care 
interface, the timeliness of referral, the adequacy of pre-
dialysis care, and the role of clinical criteria vs. risk-based 
prediction tools in guiding the referral process.

Method
Introduction to review method
The increasing incidence and prevalence of CKD com-
bined with evidence that timely and appropriate refer-
ral to nephrology services improves patient outcomes, 
whilst shortages in specialist nephrology services remain, 
has required system design improvements to streamline 
the referral process from primary to secondary care [13, 
28–33]. Determining the appropriate time for referral 
has historically not incorporated risk-based assessment. 
Instead, the determination has largely been informed by 
studies examining timing in relation to the single out-
come of progression to KF requiring kidney replacement 
therapy (KRT) [34]. This focus was reflected in the pre-
liminary search conducted for this review, which found 
limited evidence around the timing for the broader spec-
trum of patients with CKD referred to nephrologists [35–
38]. In addition, the KRT publications tended to describe 
the status of patients at the time of dialysis initiation rela-
tive to the time of referral, hence capturing the baseline 
characteristics for these individuals at the time of ini-
tiation of dialysis, rather than their first encounter with 
specialist nephrology services. Nevertheless, there was 
evidence showing benefit from early referral and appro-
priate pre-dialysis care for patients with progressive dis-
ease [13, 39–41]. However, the optimal timing of referral 
to nephrology services has not been established [42].

The preliminary search additionally found few stud-
ies that would meet the rigorous inclusion criteria for a 
meta-analysis or systematic review. To ensure the wide 
capture of literature examining the timing and referral 
for CKD management, a narrative review was chosen. 
Greenhalgh et al. [43] describe a narrative review as fol-
lowing a systematic process to produce an interpretive-
qualitative report intended to explore, examine, and 
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debate the current literature, i.e., it is not intended to 
address a specific research question. Accordingly, a nar-
rative review is classified as a non-systematic review and 
does not use a risk bias tool for assessment [44] but can 
use a quality assessment tool if appropriate [45]. The 
studies were reviewed by two of the authors (CM and 
AR), who reached a consensus on the articles included in 
the review through collaboration and discussion.

Search strategy and eligibility
In this review, the following key terms were identi-
fied and used to formulate a search strategy in PubMed: 
‘chronic kidney disease’, ‘CKD’, ‘chronic renal failure’, 
‘referral’, and ‘consultation’, ‘referr*’, ‘late referral’*, ‘early 
referral’*, ‘early nephrology referral’, ‘late nephrology 
referral’, ‘early nephrologist referral’, ‘late nephrologist 
referral’, ‘longer’, ‘nephrology care’, ‘pre-dialysis care’. The 
strategy included MeSH searches combined with key-
word and synonyms text word searches. The following 
phrases were used to search in Google Scholar: ‘Primary 
care’, ‘specialty care interface in chronic kidney disease or 
CKD’, ‘timing of referral to nephrology or kidney clinic’, 
‘referral patterns in chronic kidney disease and pre-dial-
ysis care’. The search in Google Scholar was expanded to 
include ‘related articles’ and ‘cited by’ whenever an article 
of interest was identified. No restriction to the date of 
publication or age of the participants was applied and an 
experienced librarian assisted with the literature search 
strategies.

Results
Study selection
Figure  1 shows that the PubMed and Google Scholar 
search returned 583 results with 117 remaining after 
automated filters, non-English articles with abstracts, 
case reports, editorial and comments, news and letters, 
books, reviews other than systematic reviews and meta-
analysis, children, KF, haemodialysis (HD) or peritoneal 
dialysis (PD), and referral for transplantation or dialy-
sis access were manually excluded after review of the 
abstracts. Of these, 13 studies were incorporated into the 
narrative review.

Study characteristics
This paper summarises the literature on primary and spe-
cialist care interaction and referral patterns for individu-
als with CKD. Seven studies came from USA, two from 
the UK, and one paper each from Australia, South Korea, 
Canada, and France, with a total of 1,644,895 participants 
spanning the years from 1984 to 2021. The majority of 
the 13 studies were of retrospective design, one was a 
prospective observational study, one was a meta-analysis, 
one was a systematic review, and one was a cross-sec-
tional population-based study.

Assessment of study quality
We assessed the study quality using a modification of 
the US Preventive Services Task Force (USPSTF) cri-
teria described by Fletcher et al. [46]. The USPSTF uses 
a hierarchy of overall study design as well as a rating of 
the internal validity, where a well-done randomized con-
trolled trial constitutes the highest tier of evidence, while 
nonrandomized controlled trials, case-control stud-
ies, and cohort studies provide second-tier evidence. A 
three-category rating has also been added to distinguish 
among good, fair, and poor, to evaluate the internal valid-
ity of different study designs: systematic reviews, case–
control studies, RCTs, cohort studies [47]. Generally, a 
good study meets all criteria for that study design, while 
a fair study does not meet all criteria but does not con-
tain enough flaws that invalidate its findings and a poor 
study is considered to have enough flaws to invalidate its 
results. We rated the systematic review and two of the 
retrospective studies as being of good quality since they 
met all criteria for their study designs, with the remain-
ing studies identified as being of fair quality.

We grouped the results into three main themes as 
follows:

1) Optimal timing of referral to nephrology services 
(Table 1).

2) Adequacy of preparation for kidney replacement 
therapy (Table 2).

3) Clinical criteria vs. risk-based prediction tools 
(Table 3).

Theme 1: Optimal timing of referral to nephrology services
Table  1 shows that five studies explored the timing of 
referral with hospitalization and/or mortality as the out-
comes (reference numbers 36, 48–51).

Chan et al. [36] conducted a meta-analysis of 22 studies 
comprising 12,749 participants to compare differences in 
mortality and the duration of hospitalization in patients 
with CKD who were referred early versus late to nephrol-
ogists. The studies that compared mortality in early and 
late referred groups found that late nephrology refer-
ral of CKD patients was associated with a significantly 
increased risk of death, whereas the studies that assessed 
timing of referral and its impact on duration of hospi-
tal stay at the time of initiation of KRT found that late 
referred patients had a prolonged duration of hospitaliza-
tion compared to the early referred patients by an aver-
age additional 12 days. The authors recommended that 
greater attention should be directed at increased educa-
tion of primary care providers and patients on CKD care 
and the value of co-management and timely referral.

Using a cohort of elderly patients who commenced dial-
ysis, Stroupe et al. [48] conducted a retrospective study 
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to compare healthcare costs for patients who received 
different levels of predialysis care during the year before 
dialysis initiation with those who received no predialy-
sis care. They found that greater intensity of predialysis 
nephrology care was associated with lower costs even 
among patients whose first predialysis nephrology visit 
was ≤ 3 months before dialysis initiation and that patients 
with greater predialysis nephrology care had lower mor-
tality rates during the year after dialysis initiation.

In a multi-centre, prospective cohort study of patients 
who were initiated on dialysis therapy, Kim et al. [49] 
explored the impact of early nephrology referral and 
frequent attendance at nephrology clinics before KRT 
initiation, on patient survival. The likelihood of patients 

referred early (ER) receiving emergency HD using a tem-
porary vascular catheter was significantly reduced com-
pared to those referred late (LR) (43.7% vs. 52.0%), and 
that the 2-year survival rate in ER was better than that in 
LR.

Smart et al. [50] conducted a systematic review of 40 
longitudinal cohort studies on 63,887 participants to 
evaluate the benefits and harms of early versus late refer-
ral to specialist nephrology services in CKD patients 
who are progressing to KF and KRT. Using more than 6 
months as the interval between first nephrology evalu-
ation and start of dialysis to define early referral, they 
found that 68% of participants were referred early. 
Reduced mortality and hospitalisation, better uptake of 

Fig. 1 Flowchart of article selection on timing of referral to specialist services, adequacy of pre-dialysis preparation, and laboratory versus risk-based 
prediction tools. KF: kidney failure; TN: transplantation; DA: dialysis access; HD: haemodialysis; PD: peritoneal dialysis
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PD and earlier placement of arteriovenous fistulae for 
patients with CKD was observed in those participants 
who were referred early to a nephrologist. They con-
cluded that their findings aligned well with previously 
published systematic reviews on the topic, showing 
unequivocal benefits of early referral.

By analysing nationwide US KF data from 2006 to 
2010 to explore variations in predialysis nephrology 
care among incident dialysis patients, Gillespie et al. 
[51] investigated whether longer predialysis nephrology 
care was associated with lower mortality at, and follow-
ing, the onset of dialysis. Their analysis showed that any 
nephrology care prior to KF onset (versus no care) was 
associated with better health status and preparedness at 
the start of KF. They also determined that longer predi-
alysis nephrology care was associated with lower first-
year mortality, higher albumin and haemoglobin, choice 
of PD and native fistula and discussion of transplantation 
options. Early referral of CKD patients may, if the disease 
progresses to KF, reduce first-year mortality after dialysis 
onset, presumably by improving the patient’s health and 
readiness for KRT.

Theme 2: Adequate preparation for kidney replacement 
therapy
Table  2 shows that in this review, five papers explored 
the adequacy of predialysis care with timing of referral, 
quality of pre-dialysis care, intensity of pre-dialysis care 
as the outcomes, four of which were retrospective, and 
one was a prospective study [52, 53, 56–58]. Avorn et al. 
[52] analysed data describing all health care encounters 
for patients with KF between January 1991 and June 1996 
to determine whether late referral to a nephrologist in 
patients with CKD influenced the adequacy of vascular 
access for HD. Their study demonstrated that approxi-
mately one third of patients were referred late (did not 
see a nephrologist until 90 days or less before their first 
KRT), and half of the patients had fewer than 5 nephrolo-
gist consultations in the year prior to KRT. Patients with 
late referral had a 37% increase in risk of death in the first 
year of dialysis compared with patients referred early, 
and patients who saw a nephrologist on fewer than 5 
occasions in the year prior to dialysis had a 15% higher 
mortality rate in the first year of dialysis compared with 
those who had had 5 or more nephrologist visits.

Thilly et al. [53] examined the association between 
quality of predialysis care and either survival or hospi-
talisation during the first year of dialysis. They found that 
quality of predialysis therapeutic practices was signifi-
cantly associated with survival, with higher quality por-
tending better patient survival. However, they found no 
association between quality of therapeutic practices with 
duration of hospitalization among those patients who 

survived for at least one year, a finding that they attrib-
uted to the lack of power in their small sample size.

Further large cohort studies of adult patients, includ-
ing older adults treated with chronic dialysis, have dem-
onstrated that greater intensity of predialysis nephrology 
care is associated with more favourable outcomes [54, 
55]. For example, Singhal et al. [56] used the concept of 
cumulative and consistency of care in referred patients 
to predict survival and other important outcomes in the 
incident KRT population, independent of the traditional 
measure of early versus late care. They studied a total 
of 12,143 adults with prior outpatient nephrology care 
who started HD or PD or received a kidney transplant 
in Ontario between 1 July 1998 and 31 March 2008 and 
examined the relationship between alternate measures of 
CKD care to mortality and other outcomes. Their find-
ings were quite interesting in that patients tradition-
ally classified as receiving early CKD care often did not 
receive adequate care immediately prior to initiating 
KRT. Rather, alternate measures of CKD care such as 
cumulative care and consistent critical period care were 
independent predictors of survival and other important 
outcomes in the incident KRT population, independent 
of the traditional measure of early versus late care. For 
example, their study showed that cumulative CKD visits 
and visits in at least 3 of the 6 months prior to start of 
KRT predicted reduced 1-year mortality, reduced inpa-
tient start of KRT, and increased predialysis vascular 
access creation. One-year mortality was more likely with 
late care, lower cumulative care, and inconsistent criti-
cal period care. Cumulative care and consistency of care 
during the critical period before commencement of KRT 
predicted mortality and other secondary outcomes, inde-
pendent of the traditional measure of early versus late 
care.

Foley et al. [57] conducted a retrospective study of US 
adult patients who commenced dialysis between 2005 
and 2009 and evaluated the weekly mortality rates dur-
ing the first year of KRT (early and later mortality) and 
determined the week at which peak mortality rates 
occurred. They demonstrated that the highest mortality 
occurred at week 6, and that early mortality rates were 
particularly high in older subgroups, in patients whose 
duration of predialysis nephrologist care was short, and 
in HD patients, especially those with catheters for vascu-
lar access.

Fischer et al. [58] performed a retrospective study on a 
cohort of older patients, aged ≥ 66 years, who commenced 
dialysis between 2000 and 2001. They evaluated the rela-
tionship between predialysis nephrology care and a range 
of dialysis-related clinical outcomes, including the rela-
tionship between frequency of predialysis nephrology 
visits and outcomes at dialysis initiation and health out-
comes after initiation. Patients with a greater intensity 
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of predialysis nephrology care had more favourable 
health parameters and outcomes at the time of dialysis 
initiation and for the first two years following initiation. 
Greater intensity of predialysis nephrology care was also 
associated with a higher prevalence of permanent vascu-
lar access and a lower prevalence of severe anaemia and 
very low eGFR at the time of dialysis initiation. Use of PD 
within 60 days of dialysis initiation was more frequent in 
patients with greater intensity of predialysis nephrology 
care. A higher number of predialysis visits was associated 
with decreased risk of death and higher chance of kidney 
transplantation during follow up.

Theme 3: Clinical criteria versus risk-based assessment 
tools
Table  3 details the three papers reviewed that consid-
ered the question of clinical criteria versus risk-based 
assessment tools [55–57]. Major et al. [59] compared the 
implementation of a combination of the NICE referral 
guidelines and the 5-year 4-variable KFRE risk of ≥ 5% 
of KF using a UK primary care cohort. They found that 
using the recalibrated KFRE alone led to no improve-
ment from the current NICE recommendations. How-
ever, using the hybrid model of a ≥ 5% risk of KF over 5 
years from the recalibrated KFRE and/or a urine ACR of 
≥ 70  mg/mmol would reduce the number of individuals 
eligible for referral without increasing the number who 
later develop KF and are not initially eligible for refer-
ral. Their findings therefore suggested that the hybrid 
model appeared to identify patients in whom the risk of 
KF was better than the guideline alone, whilst decreas-
ing nephrology referrals. They add that use of the KFRE-
based hybrid model may lead to more appropriate 
referrals to secondary care, with the overall impact of 
large cost savings across their healthcare system.

Duggal et al. [60] conducted a retrospective study on 
399,644 individuals with CKD and evaluated whether 
nephrology referral patterns followed current clinical 
practice guidelines and how utilising risk-based thresh-
olds would impact the volume of referrals. They found 
that among 362,084 patients who had not previously seen 
a nephrologist, 18.3% were eligible for referral accord-
ing to the guidelines, and of these, 17.7% were referred. 
Of the 295,808 who did not meet a referral indication 
3.4% were referred. Laboratory-based criteria and KFRE 
risk thresholds identified similar numbers of patients for 
referral, although the patients identified using the 2-year 
KFRE had a higher median risk of KF than those patients 
who fulfilled the laboratory criteria (2.3% vs. 1.5%). In 
addition, combining the laboratory-based criteria with 
2-year KFRE risk of ≥ 1% would reduce eligible referral 
volume by 42%. Their findings suggested that the KFRE 
is more effective at identifying those patients who are at a 
higher risk, who are most in need of specialised care.

Bhachu et al. [61] used a cross-sectional population 
based observational study to compare the NICE 2014 
CKD guidelines and the 4-variable KFRE risk of > 3% 
of KF at 5 years on patients identified with CKD stage 
G3-5 in United Kingdom primary care registered in The 
Health Improvement Network database. They found that 
approximately one-third of patients who fulfill the cur-
rent NICE criteria are at low risk of KF, including more 
than half of those with a sustained decrease in eGFR 
as defined in the NICE guidelines. In addition, some 
patients at low risk of progression to KF were found to 
be accessing limited specialist nephrology resources, 
whereas others with a higher risk of progression do not 
meet the NICE criteria and are not identified as requir-
ing referral. Applying the 5-year KFRE threshold of > 3% 
would yield similar eligible referral volume as those iden-
tified by NICE criteria, but the later would miss 40% of 
patients with KFRE risk of > 3%. The authors concluded 
that a risk-based referral approach would lead to a major 
change in referral patterns of individuals from primary to 
specialist care and a substantial reallocation of patients 
between primary care and specialist nephrology care 
with only a small increase in numbers eligible, ensuring 
those at higher risk of progression are identified.

Discussion
This narrative review examined 13 papers to explore the 
risk assessment process and referral patterns of individu-
als with CKD from primary care to specialist nephrol-
ogy services with a focus on the primary-specialist care 
interface, the timeliness of referral, the adequacy of pre-
dialysis care, and the role of clinical criteria vs. risk-based 
prediction tools in guiding the referral process. The 
findings were grouped into three themes, which are dis-
cussed in turn.

Optimal timing of referral to nephrology services
The World Health Organization [62] promotes the estab-
lishment of successful and collaborative relationships 
between primary and specialist care and advocates effec-
tive communication as the cornerstone for the successful 
interface. In the management of CKD, this collaboration 
needs to be conducted in a timely manner to ensure opti-
mal care of individuals with the disease, the marker of 
which is early detection and timely intervention, includ-
ing early referral of those with need of nephrology care. 
An effective referral process underpins this relationship 
by ensuring the provision of optimal care at the appro-
priate level, and cost-effective utilisation of resources, 
delivered in a timely manner (early referral). This venture 
can be further enhanced by the development of integra-
tive care models between primary care and secondary 
care, aided by incorporation of risk prediction tools to 
trigger the timing of referral, with a focus on reducing 
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unnecessary workload for secondary care resources 
whilst upholding a high standard of care delivered to the 
patient.

The reviewed literature demonstrated the unequivo-
cal benefit of early referral of individuals with CKD to 
nephrology services, irrespective of the definition of 
“early referral” used, in the management of both dialysis-
related and non-dialysis related issues. However, despite 
the overwhelming evidence supporting early referral, the 
literature still shows that up to a third of CKD patients 
are still referred late [35, 40, 63, 64].

There are some disadvantages of using the timing of 
referral in relation to the commencement of dialysis to 
define “timeliness of referral”. Firstly, it will only capture 
those individuals who have survived to initiation of KRT, 
thus using this definition will also miss individuals who 
were referred late in the course of their CKD but died 
prior to KRT start. The latter cohort are likely to differ 
in their baseline characteristics from those who survive 
to initiate KRT. In addition, since only a fraction of indi-
viduals with an eGFR < 30 mL/min go on to require KRT 
[3], studies that rely on this retrospective measure to 
define early referral would also not examine the volume 
of patients who might have been followed and managed, 
possibly quite appropriately, for progressive CKD with-
out requirement for KRT. Moreover, the other important 
goals of early referral such as providing specific therapy 
based on an accurate diagnosis, slowing CKD progres-
sion, managing of comorbid conditions including car-
diovascular disease (CVD), as well as identifying and 
managing CKD-specific complications will inadvertently 
be relegated to secondary goals.

Over the years, there has been greater appreciation of 
the epidemiology of CKD where it has become apparent 
to clinicians that the major competing risk for dialysis is 
death from CVD [65, 66]. This has resulted in broaden-
ing the focus of CKD care to include CVD risk reduc-
tion, in addition to or concomitant with, reducing the 
progressive decline in kidney function. Pursuant to this 
has been the proliferation of nephrology literature high-
lighting the importance of early detection and timely 
intervention and prevention of CKD and the need for 
mitigating its impact on society [42, 67–69]. Black et al. 
[70] emphasize one of the goals of the 2008 NICE guide-
lines, which was to strike a balance between early refer-
ral and service capacity whilst identifying uncertainties 
around the potential benefits (and harms) of early refer-
ral. Hence, in addition to affording the patient a planned 
start to KRT, earlier referral also offers the opportunity to 
intervene to delay progression of kidney disease by offer-
ing appropriate use of kidney-protective interventions 
and treat its complications at this early stage, and to pre-
vent CVD by allowing appropriate use of cardioprotec-
tive interventions.

Notwithstanding this skewed focus on advanced CKD, 
there is ample evidence from Registry data and findings 
from many publications of a significant increase in the 
burden of CVD and death in individuals with eGFR of 
less than 60  ml/min (but above the recommended cut-
off for referral of 30 ml/min), many of whom would also 
benefit from specialised care offered in multidisciplinary 
CKD clinics [70]. The challenge therefore lies in identi-
fying not only those individuals who are at risk of pro-
gressing to KF, but also those who are at increased risk 
of developing CVD or the outcome of premature death. 
This is further underscored by the impossible proposition 
of referring all individuals with CKD G3 (eGFR between 
30 and 60  ml/min) to the nephrologist as this would 
overwhelm the limited nephrology workforce. Identify-
ing those individuals who are likely to benefit from spe-
cialised nephrology care would promote the appropriate 
use of limited workforce resources and avoiding inunda-
tion of specialist CKD clinics.

Adequacy of preparation for kidney replacement therapy
The adequacy of predialysis care has received increas-
ing attention in recent times. It has traditionally been 
described in relation to the duration of nephrology care 
before an individual commences KRT [34, 71, 72]. The 
same time frame is used to distinguish early referral from 
late referral to nephrology care and the subsequent com-
parison of outcomes after commencing KRT [73–76]. 
This definition is naturally flawed as it doesn’t consider 
the type or quality of care that the individual receives 
during the specified period before they commence KRT. 
It also doesn’t consider that quickly deteriorating patients 
will have had less opportunity for previous care, hence 
raising the question whether the late referral is the cause 
of the poor outcomes or the “poor outcomes” (rapid 
deterioration) the cause of the late referral (early dialysis 
initiation).

Obrador and Pereira offer a comprehensive enun-
ciation of what constitutes optimal predialysis care [77]. 
They identify early interventions aimed at slowing down 
of CKD, prudent management of CKD complications, 
timely referral to allow adequate preparation for KRT, 
and exposure to multidisciplinary educational programs 
as components of adequate predialysis care. In reference 
to early interventions, the benefits accrued from renin 
angiotensin aldosterone system (RAAS) inhibitors, gly-
caemic control and lipid lowering therapies during the 
course of CKD may extend to reduction of comorbid 
complications of CKD such as CVD and hence amelio-
rating the associated high cardiovascular morbidity and 
mortality rates [78–80]. Similarly, adequate prepara-
tion for KRT entails the provision of the opportunity for 
exposure to multidisciplinary educational programs and 
psychosocial counselling geared towards appropriate 
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modality selection, and timely placement of access for 
dialysis [81, 82]. Adequate preparation should also allow 
for the correction of uraemic complications such as 
hypoalbuminemia, anaemia, acidosis, and CKD mineral 
and bone disorder (CKD-MBD), which have all been 
associated with improved outcomes after commence-
ment of dialysis [13].

Researchers have recently started to look beyond the 
interval between the first visit to the nephrologist and the 
commencement of KRT as the sole determinant of the 
adequacy of predialysis nephrology care. This was mostly 
prompted by the persistence of high rates of suboptimal 
KRT starts and mortality even in patients referred early 
to nephrology services [83–85].

Commencing KRT with permanent vascular access 
has also been used to quantify the adequacy of predi-
alysis care. The fistula first policy is borne out by strong 
evidence that the arteriovenous fistula (AVF) is the pre-
ferred vascular access for HD owing to the lower rates of 
infection and mortality and good long-term patency [86–
88]. Late referral to nephrologists has been singled out 
as one of the frequent reasons for the high rate of use of 
catheters and underutilisation of fistulae and grafts, mak-
ing the type of access at the initiation of KRT one of the 
indicators of adequacy of predialysis care [89].

Adequate predialysis care should therefore encompass 
the amount and quality of care afforded to the patient 
in the early stages of CKD when interventions to pre-
vent or attenuate progression to KF and development of 
CVD have got the greatest chance of making an impact, 
in addition to optimising care in preparation for KRT 
in those with advanced stages of their disease. Hence, 
although an early referral seems to be necessary, it is not 
sufficient to define optimal predialysis nephrology care, 
which also includes quality, quantity, and consistency of 
care.

Reconciling timing of referral and adequacy of dialysis care
It is important to the practising clinician that a distinc-
tion is made between timing of referral, a concept that 
is time-based, and adequacy of pre-dialysis care, which 
includes duration of pre-dialysis care but also incorpo-
rates the intensity/frequency and quality of care. Chan 
et al. [36] highlight the importance of this distinction in 
their meta-analysis by proposing an alternate approach to 
the concept of early referral, where it might be helpful to 
identify the specific interventions that may contribute to 
the positive impact of early referral once patients com-
mence KRT. For example, some studies in their meta-
analysis showed that the benefits of early referral, such 
as lower mortality after commencement of KRT, could 
be attributed to the early referred patients having lesser 
degree of anaemia, higher pre-dialysis albumin, and bet-
ter pre-dialysis BP control. In particular, one paper in 

their analysis found that patients who received more con-
sistent pre-KRT epoetin treatment had higher haemato-
crits before the start of KRT, and lower risk of death 1 
year after the 1st dialysis session [90]. While acknowl-
edging that the patients who received less consistent 
epoetin may have been more likely to have LVH at the 
initiation of KRT and hence have a higher risk of death 
once on dialysis, they also considered the possibility that 
frequency of epoetin treatment may also have been asso-
ciated with increased exposure to the healthcare system, 
and hence allowing patients to see the healthcare profes-
sionals more frequently.

While it can be argued that timing of referral alone 
(i.e., duration of pre-dialysis care) cannot be suffi-
cient to account for the superior outcomes observed in 
early referred patients, it is also instructive to acknowl-
edge that a longer duration of pre-dialysis care creates 
opportunities for an increased number of visits to the 
nephrology clinics and allows for more time for effective 
treatment and correction of anaemia, hence lowering the 
risk of death, and additionally, provides more time for 
successful establishment of permanent vascular access 
which is known to improve outcomes on dialysis. Avorn 
et al. [52] suggest that seeing a nephrologist earlier and 
more frequently allows for better management of comor-
bid conditions which impact the progression of CKD, 
including hypertension, CVD, and CKD-MBD, while cre-
ating opportunities for multidisciplinary input, which in 
turn may prepare the patient better for KRT. Better pre-
dialysis preparation is likely to promote compliance with 
dietary and fluid restrictions on dialysis, hence mitigating 
the risk of poor outcomes.

This point is emphasised by Foley et al. [57], who con-
cluded that in order to optimise outcomes, it is not only 
the timing of referral that is important, but also the fre-
quency and regularity with which patients are seen, 
which in turn allows for timely interventions, such as 
planning for access. In their commentary on Singhal and 
Foley’s [56, 57] papers, Rognant and Laville [91] observe 
that although early referral might be necessary (i.e., 
timely referral), it is not sufficient to define optimal pre-
dialysis care, which should also consider the quantity and 
consistency of the care delivered. The duration, the quan-
tity, and the consistency of care should therefore charac-
terise the multifaceted and comprehensive definition of 
adequacy of pre-dialysis care.

Appreciation of this distinction opens opportunities for 
future research to explore the determinants of adequate 
pre-dialysis care, which should include the roles of vari-
ous multidisciplinary professionals, such as primary care 
physicians, the nephrologist, dieticians, clinical psychol-
ogists, vascular access coordinators, and nurse practitio-
ners, in the quest to deliver optimal care to the patient, 
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that can mitigate unfavourable outcomes which are so 
prevalent after initiation of dialysis.

Clinical criteria vs. risk-based prediction tools
Evidence demonstrated that recommending referral of 
individuals with CKD from primary to secondary care 
based on laboratory criteria via practice guidelines rather 
than future risk, may contribute to referral of individu-
als who could be considered ‘low risk’. This may lead to 
an increase in inappropriate referrals, and consequently 
to an increase in the workload and cost of caring for CKD 
patients with little apparent benefit [92, 93]. The current 
thresholds for the trigger to refer to the nephrology clinic 
include an eGFR of < 30  ml/min (uncalibrated for age 
or sex), severe albuminuria or proteinuria, or an eGFR 
decrease > 5 mL/min per year. The rationale behind the 
cut-off point of < 30  ml/min presupposes that once the 
eGFR drops to less than 30 ml/min (stage G4 CKD), the 
risk of progression to KF becomes significant. However, 
it is also seen that many patients with stage G4 CKD do 
not progress to KRT. For example, Ravani et al. [65] con-
ducted a population-based cohort study of approximately 
4 million people to investigate the risks of KF and death 
in adults with incident stage G4 CKD. Of the 30,801 
adults who developed stage G4 CKD, they found that 
on average, death was 3 times more likely to occur than 
KF, 6 times more likely than KF among those aged 75 to 
84 years, and 25 times more likely than KF among those 
aged 85 years or older. Furthermore, evidence suggests 
that risk exists in both individuals with stage G4 CKD as 
well as those with stage G3 CKD, whereby people within 
the same CKD classification can have divergent absolute 
risks, with substantial overlap existing between different 
categories [94, 95]. As such, timely intervention in both 
early and late stages of CKD is likely to mitigate both 
disease progression as well as the threat of CVD [60]. 
Some scholars have argued that focusing on referral at 
eGFR < 30 ml/min limits the impact of intervention as the 
damage to the kidney is already advanced, minimising 
the opportunities for slowing progression [96].

It is therefore logical to contend that the timing of 
referral should be guided by the risk of progression to KF 
or the risk for development of CV events or death, which 
can be estimated by making use of prediction models. 
As demonstrated in this review, development and appli-
cation of prediction models such as the KFRE has led to 
incorporation of risk prediction into some current guide-
lines. The updated NICE guidelines integrated the KFRE 
in 2021, with the recommendation to use a threshold of 
> 5% over a 5-year period as one of the triggers for refer-
ral [97]. Several provinces in Canada have adopted the 
use of the KFRE as one of the criteria to guide the deci-
sion of referral to nephrology services, a position that 
has also been embraced by the Kaiser Permanente health 

system in the United States [98].With the use of such 
models, most patients with stage G3 CKD can be strati-
fied as low risk and can potentially be treated solely by 
their primary care provider, whereas those at high risk 
can be referred for urgent care by a nephrologist [60, 61].

Limitations
Our review has got several limitations. A major limitation 
is the paucity of prospective data/RCTs given that the 
vast majority of studies were retrospective. Importantly, 
the reviewed literature showed a lack of consensus on the 
definition of early or late referral. Furthermore, most of 
the literature describes data for individuals commenc-
ing dialysis (early or late referrals) rather than a broader 
spectrum of all patients with CKD under nephrology 
care. Three or four months is the most used cut-off for 
defining late referral in older studies, whereas 6 or 12 
months is more commonly used in recent studies. The 
differing timeframes used to define the timing of referral 
in the published literature makes it difficult to summarise 
and compare the results of various studies.

Moreover, although incorporation of risk prediction 
models such as the KFRE into day-to-day clinical prac-
tice comes with a lot of promise, their application may 
not be sufficient to capture individuals at high risk for 
progression who would benefit from timely referral to 
nephrology services. Consequently, more research is 
required to observe the impact of these prediction tools, 
such as the KFRE, on real life everyday practice. Cru-
cially, variation across countries of the risk populations, 
availability of nephrology specialty care services, multi-
disciplinary care services, and practice patterns, would 
warrant a more tailored approach. This is further high-
lighted by the acknowledgement that inequities in care 
(and other social risks) impact referral practices and out-
comes, which may not have been adequately described or 
explored in the papers reviewed.

Conclusions
This review found that regardless of the time frame used 
to define early vs. late referral in relation to the start of 
KRT, evidence consistently revealed better outcomes 
for those referred early. However, the limitation of these 
findings lies in the fact that the definitions have all been 
done retrospectively, after the patients had already been 
referred to the nephrology services. The fact that it would 
be unlikely for ethical approval to be granted to ran-
domise patients to late referral means that an RCT may 
never be conducted. Although the information gleaned 
from these studies can help to inform the length of time 
required for adequate predialysis care to mitigate adverse 
outcomes once dialysis starts, it may not shed light on 
when to refer these patients to the nephrology services.
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Risk prediction equations are more suited for deter-
mining the timing of referral and hence can help with 
prospective planning. Thus, their development gives 
hope for the future, as it equips clinicians with the abil-
ity to accurately predict risk of clinically important out-
comes. This will ensure referral of those individuals who 
stand the higher chance of benefiting from secondary 
care. Finding the risk threshold that would accurately 
predict outcomes such as the start of KRT or develop-
ment of CVD would provide much needed guidance on 
the timing of referral from primary care to nephrology 
services.

Future directions
Incorporation of risk prediction equations into refer-
ral guidelines is expected to better target the referral of 
individuals who are likely to benefit from specialist ser-
vices, and hence ensuring more appropriate utilisation of 
scarce specialist workforce and capital resources. Efforts 
are also required to find a definition of early referral that 
is more universally acceptable to all stakeholders so that 
the referral process can be better streamlined and consis-
tent to inform decisions on when to refer individuals with 
CKD to nephrology services in a timely manner.

An improvement in the promotion of primary care and 
specialist collaboration will facilitate the safe co-manage-
ment in primary care of those individuals whose disease 
is unlikely to progress.

Further research is required to examine the safety and 
feasibility of referral of those individuals who are under 
the care of nephrologist services back to primary care 
once they have been stabilised and deemed suitable to be 
safely managed in primary care.
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