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center experience.
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Abstract

Introduction

In 2016, the European Renal Best Practice (ERBP) group published a guideline on the management
of older adults with advanced chronic kidney disease (CKD). Two risk scores were highlighted:
Bansal score for mortality, and Kidney Failure Risk Equation (KFRE) for estimating progression to
end-stage kidney disease (ESRD). Our group, as part of the ERBP team, aimed to apply these risk
prediction tools in a cohort of older adults with eGFR <45 ml/min/1.73 m2.

Material and methods

This retrospective study included adults aged =65 years with CKD stage 3b-4, evaluated at a
Romanian Outpatient Nephrology Department between October 2016 — October 2018. Bansal score
was calculated for all subjects and then KFRE was used in the low mortality risk group. Outcomes
were death or reaching ESRD. These outcomes were used to compare the difference between the
estimated trajectory and real-life trajectory of patients. They were followed up until September 2019.

Results

From the total population (N=958 patients), more than half (N1=548, 57.2%) had a high mortality risk.
In the remaining group with low mortality risk (N2=410, 42.8%), a significant percentage (75.4%)
presented a low risk of progression to ESRD.

Real-life events consisted of 164 deaths and 31 dialysis initiations. We found similar death rates in
the two groups (high versus low risk of mortality). There was no difference in the rate of dialysis
initiation between subjects with a high or low risk of progression to ESRD.

Conclusions
Risk prognostication for death and ESRD did not parallel the real-life trajectory of our older patients
with advanced CKD.



ABSTRACT
Background

In 2016, the European Renal Best Practice (ERBP) group published a guideline on the management
of older adults with advanced chronic kidney disease (CKD). Two risk scores were highlighted:
Bansal score for mortality, and Kidney Failure Risk Equation (KFRE) for estimating progression
to end-stage kidney disease (ESRD). Our group, as part of the ERBP team, aimed to apply these

risk prediction tools in a cohort of older adults with eGFR <45 ml/min/1.73 m?.
Methods

This retrospective study included adults aged >65 years with CKD stage 3b-4, evaluated at a
Romanian Outpatient Nephrology Department between October 2016 — October 2018. Bansal
score was calculated for all subjects and then KFRE was used in the low mortality risk group.
Outcomes were death or reaching ESRD. These outcomes were used to compare the difference
between the estimated trajectory and real-life trajectory of patients. They were followed up until
September 2019.

Results

From the total population (N=958 patients), more than half (N1=548, 57.2%) had a high mortality
risk. In the remaining group with low mortality risk (N2=410, 42.8%), a significant percentage

(75.4%) presented a low risk of progression to ESRD.

Real-life events consisted of 164 deaths and 31 dialysis initiations. We found similar death rates
in the two groups (high versus low risk of mortality). There was no difference in the rate of dialysis

initiation between subjects with a high or low risk of progression to ESRD.
Conclusions

Risk prognostication for death and ESRD did not parallel the real-life trajectory of our older
patients with advanced CKD.
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INTRODUCTION AND AIMS

The increasing number of adults surviving to older ages has led to increasing incidence and
prevalence of those diseases common among older adults, including chronic kidney disease (CKD)
[1, 2]. More importantly, the renal disease in geriatric patients rarely occurs as a sole condition,
being frequently superimposed to other diseases that contribute to CKD development, including
diabetes or cardiovascular (CV) disease [3, 4]. This becomes more problematic in the presence of
advanced CKD, corresponding to an estimated glomerular filtration rate (eGFR) below 45
ml/min/1.73 m?, where the high burden of comorbidities contributes to the high degree of frailty
[5], decreased functional status, decreased quality of life, increased risk of hospitalization or even
death [6-8]. Therefore, it is unsurprising that CKD, a growing condition in older patients, will
represent a challenge in terms of appropriate management and also healthcare costs.

The real-life management of older patients with advanced CKD is often challenged by the
competing risk of ESRD or death before developing ESRD. Thus, early referral to a nephrologist
and preparation for kidney replacement therapy may become unnecessary and potentially harmful
for those patients whose risk of death is higher than the risk of ESRD. Even if, prior studies suggest
that the risk of death is higher than the risk of ESRD, in clinical practice, identifying the risk in
individual patients remains difficult due to the scarcity of studies that include older subjects [9].

From this point of view, in 2016, European Renal Best Practice (ERBP) group published a clinical
practice guideline addressing the clinical approach to patients aged >65 years with an eGFR <45
ml/min per 1.73m2 [10]; the risk stratification concept which impacts therapeutic decisions was
underlined by this guideline — for example, whether renal replacement therapy (RRT) should be
initiated or conservative treatment be maintained. Two risk stratifications scores were emphasized:
Bansal score for prognosticating risk of death in the medium term, and Kidney Failure Risk
Equation (KFRE) for estimating progression of CKD stage 3b or 4 to ESRD, both equations being
validated in CKD population [11, 12]. The algorithm from the guideline implies that a patient
with a high Bansal score, corresponding to high mortality risk, will benefit from a conservative
approach regarding ESRD risk, with focus on advanced care planning and not stressing the future
need for RRT. The same direction of management is suggested for the elderly with low mortality
risk, but with a frailty state. On the other hand, if the patient has low mortality risk, is not frail and



has a high risk for progression to ESRD, the guideline recommends maximized nephroprotection

and pre-dialysis counselling, including modality selection.

Our group, as part of the ERBP team, aimed to evaluate a cohort of elderly patients with advanced
CKD and apply a slightly different framework than the one proposed by the guideline, consisting
of risk prediction for both mortality and progression to ESRD in the same population concurrently;
after dividing the population into groups of mortality risk, we described their real-life trajectory in
terms of either reaching ESRD/death. Furthermore, we are proposing a risk threshold for Bansal
score since what constitutes a high risk for mortality outcome is not defined by the ERBP

guideline.
MATERIALS AND METHODS
Study design and participants

We retrospectively evaluated a cohort of patients aged >65 years with advanced CKD (eGFR <45
ml/min/1.73 m?) followed between October 2016 — October 2018 in the nephrology unit of a
tertiary referral hospital from lasi, Romania (Dr C.I. Parhon University Hospital). These patients
were considered to be a representative sample for the north-east population of Romania regarding

various renal pathology.
Definition of variables

A set of demographic, clinical and biochemical variables were required to assess a patient’s risk
of mortality/progression to ESRD. These data were collected from the patient’s electronic medical
records. Glomerular filtration rate was estimated (eGFR) using the Chronic Kidney Disease-

Epidemiology Collaboration (CKD-EPI) formula [13] based on serum creatinine values.

Outcomes

After predicting individual risk of mortality and progression to ESRD, the entire cohort was
divided into groups of risk. The follow-up period comprised the evaluation of their first future
clinical outcome (death or reaching ESRD), which allowed comparison between estimated

trajectory and real-life trajectory.

Risk prediction for mortality and ESRD



Individual risk for mortality was predicted using Bansal score, a nine-variable equation model
developed in a US cohort of 828 participants aged >65 years with an eGFR<60 ml/min per 1.73
m?2, from the Cardiovascular Health Study (CHS) [12]. The Bansal score was already validated in
an independent cohort of 789 community-living elders with CKD from the Health, Aging and

Body Composition Study [14], with the same inclusion criteria regarding age and eGFR.

Each of the 9 variables from the Bansal equation had a corresponding score and the total score was
associated with an estimate of risk. A total score of 7 (associated with a mortality risk of 53.82%)
was established as a cut-off value to differentiate between 2 groups: high risk of mortality (Bansal
> 7) and low risk of mortality (Bansal < 7), given the fact that the ERBP guidelines don’t define a
threshold for high risk in respect to mortality outcome.

For estimating the risk for progression to ESRD at 5 years, we used the 4-variable Kidney Failure
Risk Equation (KFRE), according to the algorithm proposed by the ERBP guideline [10]. This
was calculated in the low mortality risk group using the KFRE equation which was initially
developed and validated in 2 Canadian CKD cohorts [11], but it was later validated in 31
multinational cohorts including more than 721,000 participants with GFR<60 ml/min/1.73 m?
[15].

Statistical analysis

Continuous variables were expressed as mean + standard deviation (SD), while the categorical
ones as a percentage of frequency. For the categorical variables, the between-group comparisons

were performed using the y2 test.

A P-value < 0.05 was considered to be statistically significant. All statistical analyses were
performed with SPSS 21.0 (SPSS, Chicago, IL).

RESULTS

A total of 1047 patients who fulfilled the including criteria (age > 65 years and eGFR < 45
ml/min/1.73 m?) were evaluated in the above-mentioned period. Of those, 89 subjects were
excluded as a result of missing data required for calculation of the risk scores. The final cohort
included 958 patients. The mean age was 74.3+6.9 years, and the gender distribution was similar

(50.6% female vs. 49.4% male). From the comorbid conditions that were components of Bansal
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score, we found a high prevalence of diabetes (47.4%) in our elderly population, followed by heart
failure (34%) and stroke (11.2%). Baseline characteristics of study participants by risk scores and

by first future outcome (death or dialysis) are reported in Table I.

The predicted trajectory in terms of reaching ESRD / death

After applying the Bansal mortality score, we identified 548 patients (57.2%) with high risk (N1
group) and 410 patients (42.8%) with low risk of mortality (N2 group). The subjects from N1
group were more frequently male, had a more advanced age and a higher prevalence of
comorbidities. Individual risk of progression to ESRD was then estimated in the N2 group, using
4-variable KFRE. Nearly a quarter of this group (24.6%, 101 subjects = N2a subgroup) presented
a high risk of progression, with the remaining 309 subjects (N2b subgroup) having predicted low

mortality and low risk of progression to ESRD.

The real-life trajectory in terms of reaching ESRD / death

The end date for follow-up was September 1, 2019. From the entire cohort, 31 patients (3.23%)

started renal replacement therapy and 164 patients (17.11%) died as their first clinical event.

When comparing the two groups (deaths vs. dialysis) according to the baseline degree of
comorbidity, patients who ultimately died had a higher percentage of diabetes (47% vs. 41.9%,
nearly half of the group) and a similar prevalence of heart failure (28.1% vs. 29.1%, approximately
one third of patients in each group). Stroke prevalence at baseline was higher in the subjects who

ultimately entered chronic dialysis than in the ones who died (19.3 vs. 10.3%).

The RRT initiation rate was higher in the N1 group as compared with the N2 one, but it did not
reach statistical significance (3.6% vs. 2.7%, p=0.46). Furthermore, when analysing only patients
with a low risk for mortality, there was no difference in the rate of RRT initiation between subjects
with a high or low risk of progression to ESRD (N2a group — 5.0% vs N2b group — 1.9%, p=0.15).
The mortality percentage was not significantly different between the N1 and N2 groups (15.5%
vs. 19.3%, respectively, p=0.14). Similarly, when analysing only patients with a Bansal score
below 7, there was no difference in the death rates between the subjects with a high or low risk of
progression to ESRD (N2a group — 18.8% vs N2b group — 19.4%, p=1.00).



Flowchart 1 depicts the real-life trajectory of the study population in terms of reaching

dialysis/death.
DISCUSSION

This is the first study who sought to see how the two risk prediction scores for mortality and
progression to ESRD proposed by the ERBP guideline were implemented in a large population of
elderly patients with advanced CKD from Eastern Europe and whether the predicted risk overlaps
with real-life outcomes. One of the major findings was that more than half of our elderly subjects
had an estimated 5-year risk of mortality that exceeded 50%. This fact draws attention to a growing
population of sick elderly patients because having such a high risk of death often involves having
an accumulation of diseases like diabetes, heart failure or stroke, according to Bansal score. For
this segment of multimorbid older patients with a relatively short life expectancy, efforts should
be made to maximize functional status and quality of life. After all, maintaining independence is
ranked as a top health outcome priority from the older patient’s point of view, weighing more than

the wish to stay alive, as a recent study shows [16].

The use of both equations proposed by the ERBP guideline was already validated in a cohort study
of Norwegian elderly population with advanced CKD, both having overall good performance, with
higher diagnostic accuracy for KFRE as compared to Bansal score [17, 18]. When quantifying
how the risk of death and ESRD compare to one another, the authors found that mortality risk was
much higher than ESRD risk (10:1), with only a small proportion of individuals (2.6%) having a
predicted risk of ESRD higher than their risk of death over five years.

In contrast, in our study, we went a step forward by proposing a threshold of 7 for mortality score
that corresponds to an estimated risk of 53.82% and then calculating the risk of progression to
ESRD only in those with low mortality risk. The observed mortality rate was approximately five
times greater than the initiation of dialysis, supporting the idea that in the elderly population, the
risk of death exceeds the risk of progression to ESRD, even among those with severe reductions
in eGFR (e.g. <30 ml/min/1.73 m?) [19]. When we used the Bansal score to estimate mortality
risk, we found that more than half of the population had a high risk. Nevertheless, the interesting

finding was that the real-life death rates were similar in the two groups (N1 with a high risk of



mortality versus N2 with low risk of mortality), suggesting the discrepancy between predicted

versus real-life trajectory of the groups in terms of mortality.

From 31 patients who ultimately entered a chronic dialysis program, 20 subjects (64,51%) had a
high risk of mortality at baseline, derived implicitly from a higher degree of medical comorbidities
(diabetes, heart failure, stroke). The large proportion of multimorbid patients with a high risk of
mortality who entered dialysis is inconsistent with the ERBP guideline recommendation of not
promoting dialysis in this context, outlining the difficulty of applying the guideline in real-life
settings. Also, the similar dialysis initiation rates irrespective of kidney failure risk prediction
shows that risk prognostication for ESRD did not parallel the real-life trajectory of our elderly

patients with advanced CKD.

Estimating the risk of death and progression to ESRD in older adults is important because it gives
the possibility of better guidance on the decision to start dialysis or to choose a conservative
approach. In afirst clinical scenario, a patient with a high risk of developing ESRD needs an early
referral to a nephrologist, preparation for dialysis (modality selection, placement of an
arteriovenous fistula) or transplant evaluation. The second scenario involves an elderly who has a
greater risk of dying than experiencing ESRD, in which case planning dialysis comes with
financial, psychological and physical costs that are unnecessary, making conservative care a more
suitable option. Although conservative management provides reasonable symptom control and is
likely to improve quality of life in elderly patients with CKD [20], only 1/3 of nephrologists discuss

this approach with them, mainly due to the common view of conservative care as “no care” [21].

For the nephrologists, presenting conservative management as an option is challenging because
this approach may be considered passive rather than active, although it encompasses a whole
spectrum of services available to the patients (nutrition, psychology, social work, palliative care).
The conservative approach is part of end-of-life care for older adults with advanced CKD, and is

mandatory in an era of patient-centered care.

In our study, metabolic and cardiovascular pathology was a frequent characteristic of the
population, with almost half of the subjects having diabetes and approximately one third having
heart failure. This finding underlines the high burden of comorbidities in this Eastern European

elderly cohort with advanced CKD, in contrast to other European populations; for example, these



pathologies were found to a lesser extent in Hallan’s recent Norwegian analysis of 1,188 subjects

with same inclusion criteria regarding age and eGFR [17].

Our study has several strengths. We implemented risk stratification tools from ERBP guideline for
the first time in a large sample of older patients with advanced CKD from Eastern Europe. We
also defined a threshold for mortality score, since what constitutes a high risk in respect to
mortality outcome is not mentioned in ERBP guideline. Comparing the estimated trajectory of our
older patients (risk of mortality, risk of progression to ESRD) with real-life events is another
important aspect, since the vulnerability of geriatric patients may predispose to unpredictable

outcomes.

The fact that frailty could not be evaluated due to the retrospective design of the study is a
limitation of our analysis. However, formal frailty scores are so heterogeneous that results based
on different scoring systems cannot be compared or pooled [22]. We also studied only subjects
that were evaluated at the Outpatient Department of Nephrology, which may limit the
generalizability of our results. Another important issue is the limited power of the study, which is
mirrored by the small number of certain events. For example, there were 31 events for initiation
of RRT (11 in N2 group with low risk of mortality, distributed as follows: 5 in N2a subgroup with
high risk of progression and 6 in N2b subgroup with low risk of progression to ESRD — Flowchart
1). These events were observed in a follow-up period of up to three years, while Bansal score and
KFRE give an estimate of mortality and progression to ESRD over five years; this fact could

explain the incongruence between predicted outcomes and real-life outcomes of our population.

In conclusion, although the two prediction scores proposed by ERBP guideline to estimate
mortality and progression to ESRD are well-validated in previous studies [14, 15, 17], they did not
overlap with real-life outcomes of our older patients with advanced CKD. Another possible
explanation may be the different clinical profile of our older subjects, marked by a high burden of

comorbidities, which should be a promotor for optimizing outcomes.
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Table I — Baseline characteristics of study participants

The predicted trajectory in terms of reaching ESRD/death

The real-life trajectory in terms

of reaching ESRD/death

Total High risk of Low risk of High risk of Low risk of Deaths Dialysis
population mortality mortality progression progression
(N =958) (N1 =548) (N2 = 410) (N2a=101) | (N2b=2309) (164) (31)
Age,
years 74.3 (£6.9) 76.4 (£7.3) 71.5 (£5.2) 69.4 (+4) 72.1 (£5.4) 73.7 (£6.5) 75.3 (£7.2)
Male,
n(%) | 473(49.4%) | 327 (59.7 %) 146 (35.6 %) | 43 (42.6%) | 103 (33.3 %) 91 (55.5 %) 15 (48.4 %)
DM,
n (%) | 454 (47.4%) | 293 (53.5 %) 161(39.3%) | 43(42.5%) | 118 (38.2 %) 77 (47 %) 13 (41.9 %)
HF,
n (%) 326 (34 %) 281 (51.3 %) 45 (11 %) 4 (4 %) 41 (13.3 %) 46 (28.1 %) 9 (29.1 %)
Stroke,
n (%) | 108 (11.2 %) 85 (15.5 %) 23 (5.6 %) 5 (5 %) 18 (5.8 %) 17 (10.3 %) 6 (19.3 %)

ESRD, end-stage renal disease; DM, diabetes mellitus; HF, heart failure.

Data are mean (+ SD), frequencies (or percentages).
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Flowchart 1: The real-life trajectory of the study population in terms of reaching

dialysis/death.
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